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CHAPTER ONE
GENERAL INTRODUCTION
1.0 BACKGROUND OF THE STUDY
property management involve a complex set of variables that need to be optimized to achieve the best outcomes. These variables include occupancy rates, rental rates, maintenance costs, and tenant satisfaction. Traditional optimization methods, such as linear programming, may not be sufficient to solve such complex problems. Therefore, this study proposes the use of two metaheuristic algorithms, namely, the Anti Bee Colony algorithm and the Tabu Search algorithm, to optimize these variables and improve the outcomes of rental service and property management. The Anti Bee Colony algorithm is a metaheuristic algorithm that mimics the behavior of a bee colony in nature. It was first introduced by (Karaboga & Basturk, 2022). The algorithm is inspired by the behavior of bees in a colony, where bees communicate with each other to find the best food source. The algorithm uses a combination of exploration and exploitation phases to search for the best solution to a problem. The algorithm has been successfully applied in various fields, including engineering, finance, and logistics.
The Tabu Search algorithm is another metaheuristic algorithm that was introduced by Glover in 1989 (Glover, 2019). The algorithm uses a neighborhood search to explore the problem space and generate new solutions. The algorithm also uses a tabu list to avoid cycling through previously explored solutions. The Tabu Search algorithm has been successfully applied in various fields, including operations research, scheduling, and logistics.
The information system designed to more closely manager’s needs and the system set up as major computer application area. The multi-services rental management system using artificial bee colony (abc) algorithm as a computer-based system makes information available to users with similar needs. Manager used the output information. The earlier studies shown that multi-services rental management system could be used to manage various rental services, expected to accelerate as well as archiving services to customers better and safer, making it easier when required at any time. The online implementation of multi-services rental management system provided and supported the customers for reservations, assist management in knowing rental services inventory at a specified time, to process transactions between branches rental services, transportation transaction processing, which supports satisfactory service to customers and support the company's operational processes. (Bayu & et al., 2021).
This study aims to compare the performance of the Anti Bee Colony algorithm and the Tabu Search algorithm in optimizing rental service and property management variables. The study will evaluate the effectiveness of the algorithms in solving real-world problems and provide recommendations for future research. The study's significance lies in its potential to improve the outcomes of rental service and property management, which can have significant economic and social impacts.
1.2 	STATEMENT OF THE PROBLEM
The rental service and property management industry face several problems, including high vacancy rates, high maintenance costs, low tenant satisfaction, and low rental rates. Solving these problems requires the optimization of several variables simultaneously, which is a challenging task. To address these challenges, researchers have developed various optimization algorithms. The Ant Bee Colony algorithm and the Tabu search algorithm are two such algorithms that have been used to optimize rental service and property management.
1.3	AIM AND OBJECTIVES OF THE STUDY
This study aims to explore the use of the Ant Bee Colony algorithm and the Tabu search algorithm for solving rental service and property management problems. Specifically, the objectives of this study are:
1. To provide an overview of the Ant Bee Colony algorithm and the Tabu search algorithm.
2. To identify the variables that can be optimized using these algorithms. 
3. To compare the performance of the two algorithms in optimizing rental service and property management problems.
4. To evaluate the effectiveness of the algorithms in solving real-world rental service and property management problems.


1.4	SIGNIFICANCE OF THE STUDY
This study is significant because it will provide insights into the use of optimization algorithms for solving rental service and property management problems. The findings of this study can help property managers and rental service providers to optimize their operations, reduce costs, and improve tenant satisfaction. The study can also be useful to researchers and students in the field of optimization algorithms and rental service and property management. The findings of this study can be used as a basis for further research and development of more effective optimization algorithms.
1.5	SCOPE AND LIMITATION OF THE STUDY
This study will focus on the use of the Ant Bee Colony algorithm and the Tabu search algorithm for solving rental service and property management problems. The study will consider variables such as occupancy rates, rental rates, maintenance costs, and tenant satisfaction. The study will also evaluate the effectiveness of the algorithms in solving real world rental service and property management problems. However, the study will not explore other optimization algorithms or other areas of property management such as property development or real estate investment.
1.6 	ORGANIZATION OF THE REPORT
This is the overall organizational structure of the work as presented in this project write-up. Chapter one of this project deals with the introduction to the general work in the project. It also entails the statement of the problem, aims and objectives of this project, the significance of the study, the scope and limitation of the study and organization of the report.
Chapter two focuses on the review related journals and books, historical background of the study, as well as computerization current state of the art.
Chapter three covers the methods used for data collection, description of the current procedure, problems of existing system, description of the proposed system and the basic advantages of the proposed web based application.
Chapter four entails design, implementation and documentation of the system. The design involves the system design, output design form, input design form, database structure and the procedure of the system. The implementation involves the implementation techniques used in details, choice of programming language used and the hardware and software support. The documentation of the system involves the operation of the system and the maintenance of the system.
Chapter five contains with the summary, experience gained, conclusion, recommendation and references.
















CHAPTER TWO
LITERATURE REVIEW
2.1	REVIEW OF RELATED PAST WORK
Nusrat & Nawshin (2018) presented a journal titled “Home Rental System Implementing Constraint Satisfaction Problem”. An efficient and dynamic home rental system which users can access through their mobile phone with no hassle is a desire of every tenant in Bangladesh. In this era of technology no one want to roam around to find a vacant house. House for living is one of the basic needs of people, therefore to make it easier and accessible by every people we represent a home rental system which provides every needed facility .CSP(Constraint Satisfaction Problem) implemented search option is more dynamic in case of large database compared to SQL (Structured Query Language) search. The primary focus of our work is to implement constraint satisfaction problem in the search option of our home rental system. Our home rental system will have dynamic values for searching and for which constraint satisfaction problem implementation is a better preference.
Dervis & et al., (2022) wrote journal on “A comprehensive survey: artificial bee colony (ABC) algorithm and applications”. Swarm intelligence (SI) is briefly defined as the collective behaviour of decentralized and self-organized swarms. The well-known examples for these swarms are bird flocks, fish schools and the colony of social insects such as termites, ants and bees.
Khan (2021) writes a journal on “Rental Housing”. Millions of people in African cities are tenants. Rental housing may be only a partial answer to urban housing problems, but it is an important housing option – especially for the urban poor, and particularly in situations where people are not ready or able to buy or build houses of their own. Rental housing is an integral part of a well functioning housing market. In spite of this, governments in Africa have done little to support the improvement of rental housing which already exists or the expansion of affordable rental housing.
Bayu & et al., (2021) wrote a report on “Development Of Car Rental Management Information System”. Avis Indonesia has car rental system that is involving the customer’s inquiries. They will fill out forms to rent a car. The form will be submitted to the office. After the verification process is completed, car and the driver information will be delivered through the system, along with rental history records. The research aims to build an online car rental system. The researcher used five stages development life cycle including planning, analysis, design, implementation and use, which utilized programming language of PHP 5.0 and version 5.1.30 MYSQL database. Based on the analysis, the information system could increase the time efficiency on average up to two days for delivering the car to customers, and a paper cost savings up to Rp. 750,000 in rental history records.
Muhammad & et al., (2020) wrote a report on “An Artificial Bee Colony Algorithm Based on a Multi-Objective Framework for Supplier Integration”. Modern day industries strive to obtain long-term supplier integrations (SI) with potentially stronger supplier groups, to achieve fast and reliable production. This paper studies the process of selecting vendors, while simultaneously considering the aspects of random factors, multiple criteria, and efficiently reaching optimal solutions to improve the SI. A framework was developed that consists of three layers of expert opinions, supplier requirements, and multi-objective bee colony optimization. The model factors affecting the SI decision were explored from the comprehensive relevant literature, and these factors were shortlisted and prioritized. Routines for the modeled framework were coded by using the proposed algorithms which were implemented for a real-world problem from a manufacturing small and medium enterprise (SME) in Pakistan. Optimization of SI was carried out on an archived artificial bee colony (AABC). Its effectiveness was also evaluated by comparison with simple artificial bee colony (ABC) and particle swarm algorithms. The methodologically calculated results, obtained from simulation of a mathematically reinforced optimization framework, are highly beneficial for the industry, as well as local and international suppliers. A detailed and in-depth evaluation of suppliers was provided by the sensitivity analysis, which presented a more rigorous authentication and elaboration of the results. The presented framework is the first of its kind for the SMEs of Pakistan and can be applied with little modification to other industries.
Yong (2014) writes an article on “Car Rental Management System (CRMS)”. The project that had been develop is going to be concerning about the car rental management by Bingo Company but now had changed the name to Cars Online Company. The project will be known as the Car Rental Management System (CRMS). There are seven modules in the CRMS, which are Client Information module, Staff Information module, Car Information module, Booking Management module, Renting out module, Returning module, Report module. This report contains the introduction, methodology, analysis, design, implementation, testing, and project conclusion of the project. The project methodology, used is Software Development Live Cycle (SDLC). Problems of the current system of the car rental management had been analyzes and from that, requirement analysis had been made. CRMS is going to be online using the Wide Area Network (WAN). This system is developed by using JSP as the programming language and oracle as the database. To develop the real system, designs had been made that covers the system architecture, user interfaces, and database design. This system is hoped to help the Cars Online Company in handling the car rental management.
Henry & et al., (2024) writes a review on “Rental House Management System”. The accessibility to services of web clinic is of utmost importance for success of any companies. Internet is a great way to make a clinic known to a large number of people that might potentially be interested in the services that the clinic might provide. Therefore, a creation of a website that would provide different information about the clinic and allow the management and scheduling of appointments online might benefit in many ways to an existing clinic. In order to minimize the costs and time needed to develop, deploy and maintain the website for appointments, different researches have to be conducted until finding the optimal technologies to be used in the process. While researching we found out the existence of CMS systems that potentially reduce the cost and time spent of all the three steps spoken before. The different technologies, such as webserver, programming language and DBMS to be used, were chosen in base of what CMS was chosen. The interest fell on WordPress, one of the most used systems worldwide, which is very easy to use and maintain. The resulting system allows current and future patients to easily make appointments with different doctors of the clinic 24 hours a day, 365 days of the year. In addition, this allows to unload the clinic’s staff from a lot of work that had to be done before the website creation.
2.2	 REVIEW OF GENERAL TEXT
 Here we present an interaction system for property owner and client communication. It has an exceptional administration of several nodes through which property owner and client interact with each other. The clients can easily access the rentals’ server nodes. Here the clients are allowed to interact with the property owner about items to lease. The property owner can list and track their clients who are geographically dispersed and provide a services on the needful. Proposing a new system from where the clients can easily book items/properties online and the property owner can view and manage them. Here the client book items online depending on the properties available and their time feasibility. The property owner on the other hand can either extend or reduce their working hours depending on the number of clients arriving for that day.
2.2.1 OVERVIEW OF AN INFORMATION FOR A MULTI-SERVICES RENTAL MANAGEMENT SYSTEM USING ARTIFICIAL BEE COLONY (ABC) ALGORITHM
An information for a multi-services rental management system is a system through which a user or guest or simply, clients can access the website of the property owner, and through the online software, clients can easily make their bookings. In addition to that, clients can also provide additional information to the property owner, making the clients aware of their situation and giving the property owner time to prepare the necessary information for when the client’s arrives. An information for a multi-services rental management system allows individuals to conveniently and securely book their items/properties online. Compared to the usual queuing method, the web-based information for a multi-services rental management system could significantly increase client’s satisfaction with registration and reduce total waiting time effectively. The proposed work in this paper is an information for a multi services rental management system that uses a web-platform that makes the task of making a booking from the property owner easy and reliable for the users. One module is the application designed for the client that contains a login screen. The patient has to register himself before logging in to the application. After logging in, the client can select a hospital and can view the hospital details. The patient has the option of selecting a doctor from the list of property owners and can view the property owner’s details. The client can request for a booking on his/her preferred day/time. The selected day/time slot will be reserved and client will receive the notification of the successfully added booking. The client can view the location of the rental services on map. In addition, the client can contact to the rental services and the property owner by making a call or may send an email to the property owner. The second module is the admin module that is designed on the website. The admin views all details of property owners and all booking by the admin. The admin can add property owner, view client’s details and property owners’ details and can view bookings also. All the property owners of the specific clinic are registered by the admin.
2.2.2 	RENTAL SERVICE OPTIMIZATION
The rental service industry faces challenges in optimizing various aspects such as resource allocation, scheduling, and pricing to maximize profitability and customer satisfaction. The Anti-Bee Colony (ABC) algorithm can be applied to tackle these optimization problems by exploring the search space and finding near-optimal solutions.
The ABC algorithm can be used to optimize resource allocation in rental services by considering factors such as demand patterns, availability of resources (e.g., rental properties or vehicles), and customer preferences. By utilizing the search mechanisms of the ABC algorithm, it becomes possible to efficiently allocate resources based on real-time demand, optimize pricing strategies, and balance the utilization of available resources.
Additionally, the ABC algorithm can aid in property management tasks, including property maintenance and repair scheduling. Property management involves efficiently scheduling maintenance activities, managing service requests, and ensuring optimal resource allocation to handle property upkeep. By applying the ABC algorithm, property managers can effectively balance the allocation of maintenance staff and resources across different properties, taking into account various factors such as property conditions, urgency of requests, and staff availability.
The ABC algorithm's ability to explore and exploit the search space can also be utilized for optimizing pricing strategies in rental services. By considering factors such as market demand, competitor pricing, and customer preferences, the algorithm can help determine optimal rental prices that maximize revenue while remaining competitive in the market.
2.2.3 	PROPERTY RECOMMENDATION AND MATCHING
Another research area within the context of rental service and property management is property recommendation and matching. The goal is to develop efficient algorithms that can recommend suitable rental properties to potential tenants based on their preferences and requirements.
The ABC algorithm can be employed to optimize the property recommendation and matching process. By considering a wide range of factors such as tenant preferences (e.g., location, size, amenities), property availability, and historical rental data, the algorithm can explore the search space and identify properties that best match the given criteria.
The ABC algorithm's exploration mechanisms can help discover new, potentially attractive rental properties that may not be initially considered. By considering a diverse set of properties, the algorithm can improve the chances of finding optimal matches for tenants and increase overall customer satisfaction.
Additionally, the algorithm can be adapted to handle dynamic scenarios, where property availability and tenant preferences may change over time. By continuously updating the search space and adapting to the changing conditions, the ABC algorithm can provide up-to date recommendations that align with the evolving rental market and tenant needs.
In summary, both the Anti-Bee Colony (ABC) algorithm and Tabu search algorithm can be applied to address various optimization challenges in rental service and property management. From resource allocation and pricing optimization to property recommendation and matching, these algorithms offer powerful tools to enhance the efficiency and effectiveness of rental service operations. Researchers can further explore and develop these algorithms within the specific context of rental service and property management to create innovative and effective solutions.








CHAPTER THREE
RESEARCH METHODOLOGY AND ANALYSIS OF THE EXISTING SYSTEM
3.1	 RESEARCH METHODOLOGY
Method of data collection refers to the practices and techniques in research used to gather, process, and manipulate information that can then be used to test ideas and theories about social life. Types of methodologies include interviews, textbooks, and internet research. The main type of method employed in this system is an observation of how a message is been sent and not known maybe it delivered or not.
ANTI-BEE COLONY ALGORITHM AND TABU SEARCH ALGORITHM FOR SOLVING RENTAL SERVICES:
STEP 1: Define the problem variables and constraints, including occupancy rates, rental rates, maintenance costs, and tenant satisfaction.
Step 2: Implement the Anti-Bee Colony algorithm to optimize the variables by following these steps:
1. Initialize the colony of bees with a random set of solutions to the problem.
2. Define the selection criteria for the best solution based on the fitness function.
3. Implement the exploration phase to search for new solutions based on the selected criteria.
4. Implement the exploitation phase to refine the solutions based on the selected criteria. 
5. Evaluate the solutions generated by the algorithm based on the fitness function.
6. Select the best solution as the output of the algorithm.
Step 3: Implement the Tabu Search algorithm to optimize the variables by following these steps: 
1. Define the neighborhood structure of the problem space. 
2. Initialize the algorithm with a random solution to the problem. 
3. Define the tabu list to avoid cycling through previously explored solutions. 
4. Implement the neighborhood search to explore the problem space and generate new solutions. 
5. Evaluate the solutions generated by the algorithm based on the fitness function.
Step 4: Compare the performance of the two algorithms based on the fitness function and the quality of the output solution. 
Step 5: Evaluate the effectiveness of the algorithms in solving real-world rental service and property management problems by applying the algorithms to a sample problem and analyzing the results. 
Step 6: Optimize the implementation of the algorithms based on the results of the analysis and fine-tune the parameters to improve the performance of the algorithms. 
Step 7: Apply the optimized algorithms to solve rental service and property management problems and measure the outcomes to validate the effectiveness of the algorithms.
3.2	ANALYSIS OF THE EXISTING SYSTEM
 Currently the most property managers manage property and client details on papers. Once customers finds a vacant property, they can call or email manager of the property indicating the size of the property they would like rented to them. The property manager can email them back giving them all the details about the property they are requesting. The details include; Rent per month Deposit paid Terms and conditions to follow acceptance.
3.3	PROBLEMS OF THE EXISTING SYSTEM
With the current system recording the details of various activities of user is completely manual and entails a lot of paper work. Each property has a file that contains the property: number, size, rent per month, expected deposit, occupant and status. Rent payment table contains tenants: first name, last name, phone number, date of payment, amount and balance if any. The existing system only provides text based interface which is not as user friendly as Graphical user interface. Since the system is implemented manually, the response is very slow. The transactions are not secure as papers may get lost or damaged. Hence, there is need of reformation of the system with more advantages and flexibility. The system eliminates most of the limitations of the existing system.
3.4	DESCRIPTION OF THE PROPOSED SYSTEM 
The proposed system give all the features provided by the traditional existing systems, but instead of working only with non-spatial database, the system also works with spatial data. The system will have the following prominent features:- Specification based searching: This feature provides the related information to the users according to the specification they have provided to the website. For e.g., if a user is looking for a property to lease with a specific amount, then only those properties which satisfy the aforementioned demand will be returned to the user. Agent Notification Once the user is focused in a particular property and clicks the “Confirm” button a mail type message would automatically be sent to the agent who manages the corresponding zone, informing agent about the user’s name, his contact number and email address. Adding property for sale. A user can add his property that he is willing to sale so that it can be viewed by other potential clients focused in similar property. For this purpose the client is supposed to enter not only the location but also pictures and the cost at which he is willing to sale that property. Notifying interested users. Whenever a new stuff is added, then a mail type notification is automatically sent to all those clients who were interested or were searching for a near property. Thereby notifying those users about the availability of that property. Allowing users to put interesting property finds in cart. The cart is an added database advantage to the users. The users would be given the feature of adding gripping properties into a cart before making a final decision. This would help the user to disparate interesting property finds and thus help in final decision making. Providing user with map based search. Once a particular area is selected the user can gain needed related information on the basis of geographical factors. Whenever searching is done for a new house, the main focus is on the location. As location being a spatial entity we are using the advantages given by spatial databases for our application. The application provides the user to select any particular location and get information appropriately. In this paper Space Spatial database is used for providing geographical information of the rental houses. Different examples of spatial data are existing, but the important example of spatial database is satellite image. Satellite image system will act as a reference system. The aim of this paper is to develop a multi-service rental listing service using artificial bee colony. This is a basic website where user can register then log in and manage their property. This website helps the process and removes the overhead documents. The availability of website makes the process more user friendly and makes it more effective. User can register post, buy, rent their proper as well as know the rates of property in a zone. There are some important issues in developing the rental housing web application. First, the search time should be minimum. This depends on 2 techniques. Second, the web application should give the services that both buyer and seller want. Third, the web application should have a friendly user interface.
Booking record corresponds to the availability of booking an appointment at the time specified. A filled record stands for a booked slot whilst an empty record signifies a time still  available for reservation. Accordingly, the user booking appointments is capable of viewing all available time slots and manages the load of student as per department. In case the time/date demanded was reserved, the system provides alternative appointments. Overbooking for more than one student is feasible when the user is given the command to do so. For both repetitive and associative appointments, the system is adequate of automatically searching and booking in the available periods only. The system is supplied with Resource Master File to update data about the resources and allocate their time slots, in addition to Daily Schedule Master File to maintain all the resource schedules. The resource is uniquely identified by the resource code, so the first window is prompt for the resource code. After the appointment is booked it first arrives to be seen by the lecturer, so he will be able to view and manage his daily schedule. In view of that, the system automatically prepares record files which are built smoothly from the day-to-day operations. Lecturers might need to add a referral or update an already existing one. As the system is integrated with the departmental module, lecturers booking follow-ups and/or referrals are all recorded on the appointment module, along with the named of referred-to lecturer. Appointment booking parameters maybe easily modified to suit the environment and could be customized accordingly, i.e. holidays, holidays with the exception of specific days, lecturers’ day off, and lunch breaks.
3.5	ADVANTAGE OF THE NEW SYSTEM OVER THE EXISTING SYSTEM
 The advantages of the new system over the existing system are listed below: 
1. The System which will allow the user to quickly and easily search a property for buy and Sell.
2. The register user can upload his property for sale or rent out. 
3. The System is design and developed in such way that it tries to overcome all the prescribe problem. 
4. The system being an online system will give accurate information regarding the property which helps to view all the stuff information directly from anywhere.











CHAPTER FOUR
DESIGN AND IMPLEMENTATION AND DOCUMENTATION OF THE SYSTEM
4.1 DESIGN OF THE SYSTEM
Generally, all efforts are geared toward designing a system program that eliminates all the setbacks of the existing manual method. This new approach is simple, efficient and guaranteed.
The proposed is designed in order to meet the goal and objective of the institution. The design of the system is intended to solve the various problems of security.
4.1.4 PROCEDURE DESIGN
 The procedural design describes the system generally. It describes the various main programs in the system as well as the relationship that exist between all subprograms included. The procedural designs in this new system are of 2 modules (admin and user) each modules consist of 4 menus of which each menu has it sub menu. The application also contains several modules of which each module has its own specific function. The purpose of dividing the program into modules is because it enhances maintainability, readability and easy debugging.
4.2	SYSTEM IMPLEMENTATION 
4.2.1 	CHOICE OF PROGRAMMING LANGUAGE
The application is designed in Sublime 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 
The computer configuration required to run the software is; Computer/memory processor PC with a 48dx, MHZ or Pentium, Intel or higher processor required. 
Memory : 2GB of RAM 
Cache memory : 512KB
 Hard disk Minimum size : 500GB
 Recommended : 40GB 
 Virtual Memory : 32Bits 
 Cache memory : 512KB 
Floppy disk drive : 1.44MB
4.2.3 	SOFTWARE SUPPORT
1. Interface Design Language, windows Notepad for help interface design Hypertext Mark-up Language (HTML).
2. MY SQL Database Management Software.
3. PHP (Hypertext Pre-processor) Programming. 
4. Operating system window 07 professional.
5. Graphic software paint shop and choosing these two formats GIF (Graphic Image Format)
6. Scanner software, Mira scans. vii. Web browser software MOZILLA
4.2.4	 IMPLEMENTATION TECHNIQUES USED IN DETAILS
The system will be implemented using the parallel approach. This approach is considered because it ensures that the new system is tested alongside with the old system to ensure the effectiveness and efficiency of the system.
4.3 	SYSTEM DOCUMENTATION
4.3.1 	PROGRAM DOCUMENTATION 
The system must be used as instructed according to the hardware and software supports so as to make optimal use of it.

4.3.2 	OPERATING THE SYSTEM
a) Click start on the computer desktop
b) Select all programs
c) Select any browser e.g Internet Explorer, Mozilla Firefox, Google Chrome e.t.c d) Type the url (Uniform Resource Locator) of the system into the address bar (localhost/password/)

4.3.3	 MAINTAINING THE SYSTEM 
The use of the term maintenance for software is different from other references to maintenance. Unlike the tires on your car, software does not “wear out”. If this is the case, then why does software maintenance account for such a high percentage of the Total Cost of Ownership for software? The software maintenance definition refers to changes for defect correction, performance improvements, or adaptations to a changed environment (enhancements). According to this definition, if we build software that is defect-free, performs well, and contains user-controlled parameters to adjust processing rules in response to changing requirements then most maintenance would not be necessary. Why does this happen? There are many reasons but the most common reasons are time constraints and lack of experience. Adding validation logic takes time. So, people make assumptions about the quality of in-bound data. Assumptions are also made about the volume of transactions and the impact on performance and the stability of the automated business processes. Finally, it is common for new software to be developed by younger developers who don’t understand the maintenance impacts of their designs. The reality is that business requirements change and most of these assumptions are flawed. Transaction volumes increase, changing business processes require new transactions or new validation criteria, and software users will use the software incorrectly. The cost of software maintenance and the total cost of ownership can dramatically be reduced if developers build software that adjusted to changes in transaction volumes; validated all inbound data and provide user-configurable options for decision logic and data validation.








CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY
 In this study, the application of optimization algorithms was explored, specifically the Anti Bee Colony (ABC) algorithm and Tabu Search algorithm, to solve rental service and property management problems. The aim was to enhance property allocation, tenant placement, rent optimization, and maintenance scheduling in order to improve the efficiency and effectiveness of rental services. The discussing began with the historical background of rental service and property management, highlighting the complexities involved in these processes. The problem statement is presented, which focused on challenges related to property allocation, tenant placement, rent optimization, and maintenance scheduling. 
To address these challenges, we formulated mathematical models for property allocation and tenant placement, taking into consideration property features, tenant preferences, rental prices, and background checks. We applied the ABC algorithm to optimize property allocation, ensuring an optimal match between tenants and properties. The Tabu Search algorithm was used to optimize tenant placement, considering various factors such as tenant preferences and rental history. With web-based rental management information system, could improve the time efficiency of rental history data transmission after using this application. The time difference in delivery becomes shorter to seconds compared to not using a web application.
5.2 CONCLUSION 
Based on our study, it can be concluded that the application of the Anti-Bee Colony (ABC) algorithm and Tabu Search algorithm can significantly enhance rental service and property management processes. These optimization algorithms provide efficient solutions for property allocation, tenant placement, rent optimization, and maintenance scheduling. By leveraging the ABC algorithm, rental service providers can achieve an optimal allocation of properties, matching tenants' preferences with property features and rental prices. Similarly, the Tabu Search algorithm enables efficient tenant placement, taking into account tenant preferences, background checks, and rental history. The ABC algorithm also aids in rent optimization, enabling property owners and managers to set appropriate rental prices that maximize profitability while remaining competitive in the market. Additionally, the Tabu Search algorithm facilitates effective maintenance scheduling, ensuring timely property upkeep and minimizing downtime.
5.3 	RECOMMENDATIONS
Based on the findings, the following recommendations were provided
1. Further Research: Future research should focus on expanding the application of optimization algorithms in rental service and property management. Exploring additional algorithms and incorporating other factors such as property market trends and legal regulations can provide more comprehensive solutions.
2. Integration of Technology: Rental service providers and property managers should embrace technology and utilize digital platforms and software solutions to streamline processes. Integrating optimization algorithms into property management software can automate decision-making and enhance efficiency.
3. Continuous Data Collection and Analysis: It is essential to gather and analyze data related to property features, tenant preferences, rental prices, and maintenance tasks. Continuous data collection and analysis can improve the accuracy and effectiveness of optimization algorithms, leading to better decision-making.
4. Collaboration with Stakeholders: Rental service providers and property managers should collaborate with tenants, property owners, and maintenance teams to gather input and feedback. Involving stakeholders in the decision-making process can enhance the optimization algorithms' effectiveness and increase overall satisfaction.
5. Regular Algorithm Updates: Optimization algorithms should be regularly updated and refined to adapt to changing market dynamics, tenant preferences, and legal requirements. Staying up-to-date with algorithm advancements ensures that rental service providers and property managers can make informed decisions.
By implementing these recommendations, rental service providers and property managers can leverage optimization algorithms to optimize property allocation, tenant placement, rent optimization, and maintenance scheduling, ultimately enhancing the overall rental service and property management experience.

