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Keywords Abstract. This research explores and implements innovative solutions for the property 

management industry, focusing on developing an apartment vendor management 

application. Adopting the Extreme Programming (XP) method, this research resulted in 

an adaptive and responsive software development approach. The development phase 

involved intensive planning, iterative development, and close monitoring to ensure the 

quality and effectiveness of the application. The application gradually increased its 

functionality using an iterative delivery process, allowing property management and 

vendors to adopt new features immediately. The feedback phase played a crucial role in 

refining and improving the application through iterative review sessions and user 

feedback collection. The study results include increased operational efficiency of 

property management, improved quality of service to apartment residents, and innovative 

contributions through the application of the XP model. With an adaptive development 

cycle, this research provides a foundation for developing similar applications in the 

property management industry. This research not only illustrates practical solutions to 

software development challenges but also contributes to improving the methodologies 

and practices of the property management industry. Adopting this development model 

can positively impact the operational efficiency, service quality, and adaptability of the 

property management industry. As a first step, this research paves the way for further 

research addressing future challenges and continuously improving how property 

management is implemented through software innovation. 
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1. INTRODUCTION  

 The growth of the property industry has taken center stage in recent years, creating significant 

changes in the urban and suburban landscape. With rapid economic development, the property 

industry has tremendously increased, especially in the apartment sector. An in-depth analysis of this 

trend reveals a significant shift in housing preferences, with demand for apartments being one of the 

main factors in this growth. In recent years, the property industry has experienced significant 

development[1], [2]. Property projects in major cities and suburban areas have sprung up in response 

to rapid economic growth. Property investors and developers are competing to bring innovative 

projects with modern facilities to meet the increasing demands of consumers[3], [4]. 

 One of the most striking phenomena is the increase in demand for apartments. The large 

number of urban dwellers looking for practical, efficient, and affordable housing has boosted the 

popularity of apartments. With increasingly dynamic lifestyles, many individuals prefer to live in an 

environment that provides quick access to the city center, shopping malls, and other public facilities. 

The increasing demand for apartments is not only reflected in property sales but also in rental growth. 

Many people choose to rent apartments as a more flexible alternative without the burden of property 

ownership. This has positively impacted the property rental industry, with apartment management 

becoming increasingly complex to accommodate the diverse needs of tenants[4], [5]. 

 The implications of this growth on the complexity of property management are significant. 

Property managers must manage various aspects, from building maintenance to customer service, 

precisely and efficiently. There is a need for innovation in property management technology to ensure 

that tenants' needs are adequately met and that apartments remain an attractive housing option amid 

this dynamic property industry[6]. 

 Property management has a vital role to play in ensuring sustainability and residential comfort, 

especially in the context of apartment management. Their role involves critical aspects in ensuring 

that the property is well maintained and provides a comfortable and sustainable environment for the 

residents. First, property management is responsible for the apartment building's day-to-day 
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management and physical maintenance. They must ensure that the utility systems are running 

correctly, public facilities are maintained, and regular maintenance is carried out. In this case, 

management has a crucial role in maintaining the quality of the building and addressing technical 

issues quickly so as not to disrupt the residents' comfort[7]. 

 Management's direct influence is also seen in environmental sustainability. Modern property 

management is expected to adopt environmentally friendly practices, such as efficient waste 

management, renewable energy utilization, and sustainable building materials. By involving residents 

in these efforts, management can create an apartment environment that supports sustainability. In 

addition, resident satisfaction is also the main focus of property management. They must respond 

quickly to resident complaints or requests, maintain safety, and create an inclusive community. By 

involving residents in management-related decisions, such as security policies or facility changes, 

management can ensure that residents' needs and expectations are met[7], [8]. 

 A significant challenge facing property management is coping with the rapid growth in the 

property industry. With this growth, management must be able to manage a larger scale of operations, 

maintain quality standards, and remain focused on sustainability. Providing training to management 

staff, using advanced technology in property management, and cooperating with third parties can be 

strategies to overcome this challenge. Overall, the role of property management is crucial to ensure 

that apartments are not only kept in good repair but also provide a sustainable and satisfying 

environment for residents. With an awareness of this responsibility, property management can 

positively shape a sustainable and comfortable residential future[9]–[11]. 

 In the world of property management, especially in apartment management, several 

fundamental problems that require serious attention have been identified. These problems include 

three main obstacles in maintaining efficient operations and optimal service quality. A crucial 

problem in property management is the need for an efficient vendor management system. With a well-

integrated system, the overall management of the various vendors involved in the maintenance and 

services within the apartment becomes simple. The absence of an efficient system can result in 

difficulties in monitoring, evaluating, and managing contracts with these vendors. This can not only 

decrease operational efficiency but also the potential for discrepancies or deficiencies in service to 

residents. 

 Significant challenges arise in coordination and communication with the various vendors 

involved. Good coordination between management and vendors is critical to success in an apartment 

environment involving multiple services. These challenges include a lack of transparency in work 

status, difficulty in prioritizing service requests, and barriers in communication that can result in 

delays or discrepancies in work execution. Inadequate software development is also one of the 

barriers to improving property management efficiency. Software development methods that need to be 

updated or better suited to the specific needs of the property industry may hinder the system's ability 

to integrate vendor management functions effectively. With these limitations, there is a risk that the 

developed system cannot provide full support to complex and dynamic management processes[12]–

[14]. 

 By detailing the three problems above, this research aims to develop innovative and effective 

solutions, especially in developing vendor management applications using the Extreme Programming 

method. Thus, it is expected to improve operational efficiency, enhance coordination with vendors, 

and overcome the limitations of current software development methods in apartment management. 

This research aims to investigate the impact of the growth of the property industry on property 

management jobs. The main focus of the research was to analyze in depth how the growth of the 

property industry has affected the roles and responsibilities of property management. A detailed 

examination was conducted to identify significant changes in the scale and complexity of 

management work in response to the rapid growth in the property industry. In addition, the research 

also aimed to understand management's direct contribution to sustainability and residential comfort. 

By delving into the strategies and tactics adopted by property management, the research will assess 

management's efforts in ensuring operational sustainability and enhancing occupant comfort. Finally, 

the research objectives include identifying and evaluating the challenges property management faces 
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in managing the growth of the property industry. By understanding the difficulty level and impact of 

each challenge, this research is expected to provide an in-depth view of the strategies and actions 

taken by property management to address the dynamics associated with the rapid growth of the 

property industry[12], [15]–[21]. 

 This research provides significant benefits in various aspects of property management to 

improve operational efficiency and quality of service to apartment residents. One of the main benefits 

expected from this research is the improvement of operational efficiency in apartment management. 

By developing a practical vendor management application, this research is expected to simplify and 

automate coordinating, monitoring, and evaluating vendor performance. This directly contributes to 

increased efficiency in executing daily property management tasks, allowing time and resources to be 

more effectively utilized. In addition, this research aims to positively contribute to the quality of 

services provided to apartment residents. With a more efficient vendor management system, services 

to residents are expected to be improved overall. Using an integrated application can simplify the 

process of problem reporting, maintenance project monitoring, and communication between residents 

and management. This will create a more comfortable and satisfying living environment for residents, 

increasing customer satisfaction. 

 Furthermore, this research is expected to provide an innovative solution that can serve as a 

model for the property management industry as a whole. By implementing the Extreme Programming 

method in software development, this research produces a practical solution and contributes to 

developing methodologies that can be applied in similar contexts. As such, this research focuses not 

only on the immediate operational and service benefits but also on the long-term positive impact on 

the property management industry by providing an innovative solution that can be adopted and 

implemented by various entities within the industry. 

 

2. METHOD  

 The stages of software development using Extreme Programming (XP) involve steps, as shown 

in Figure 1, designed to support flexibility, customer involvement, and continuous improvement. The 

following are the general stages in software development using the Extreme Programming approach. 

 

 
Figure 1 Research Stages 

Planning 

 In this stage, user requirements were identified through interviews with property management 

and vendors to understand in detail the needs and expectations of users regarding vendor 

management, including key features and constraints that need to be considered. Furthermore, at this 

stage, project objectives were also set by determining specific and measurable goals, such as 

increasing operational efficiency and occupant satisfaction. In addition, iteration planning is done by 

dividing the project into weekly iterations focusing on specific deliverables, such as interface design 

or contract management module implementation. Thus, this stage provides a solid foundation for 

understanding user needs, setting project goals, and detailing an iterative development plan. 
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Design 

 The design phase focuses on modeling the vendor management process by presenting complete 

documentation as flow charts or process maps. This step provides a clear view of how the vendor 

management process is integrated and executed. Next, user interface design (UI/UX) becomes the 

second focus by developing wireframes and user interface prototypes that the development team and 

end users can test. This aims to ensure that the user interface is well-designed and responsive to the 

needs and comfort of the end users. Finally, the application's architectural design is also a significant 

concern in drafting specifications covering the general structure, integration, and communication 

between modules. This becomes an essential foundation in building the application systematically and 

efficiently and guides the development team to maintain consistency and optimal module integration. 

Thus, this design stage provides a solid foundation for developing a structured and user-friendly 

vendor management application. 

Coding 

 In the coding stage, the main focus is on implementing essential functions, such as contract 

management and vendor project monitoring, which have been realized through application coding. 

This process involved writing adequate and efficient code to ensure the essential functions could 

perform as expected. Furthermore, the pair programming approach is the next step with evidence of 

collaborative sessions between development team members. Such evidence includes notes and code 

generated during pair programming sessions, demonstrating improved collaboration and code quality 

through exchanging ideas and joint problem-solving. In addition, implementing version control, such 

as using Git or other version control systems, is the cornerstone of recording code changes. This gives 

a picture of the evolution of the application over time and eases team collaboration by providing an 

effective revision management mechanism. Thus, this coding stage is about implementing 

functionality, promoting team collaboration, and managing code changes in a structured manner. 

Testing 

 In the testing phase, focus is given to various aspects to ensure the quality and optimal 

performance of the application. Unit testing is the first step by presenting a unit test report, which 

includes the percentage of code coverage and detailed test results for each unit in the code. This step 

helps identify and fix potential bugs or issues at the component level. Next, system integration testing 

is performed to evaluate module engagement and ensure that overall functionality works correctly. 

The integration test results report provides a comprehensive overview of how the components interact 

and communicate within the application environment. Finally, functional testing is conducted by 

presenting a report that includes user scenarios, test results, and an evaluation of application 

performance. This functional testing ensures that the application meets the functional requirements 

and provides an optimal user experience. This entire testing phase is critical in ensuring that the 

developed application operates smoothly, is free of bugs, and meets the expected quality standards. 

Delivery 

 In the delivery phase, an incremental approach is taken by delivering incremental 

improvements in functionality that are visible and accessible to users. This process involves the 

iterative delivery of new features or completed fixes, allowing users to take advantage of them 

immediately. Every improvement is tested and verified to ensure its quality before being 

implemented. Evidence of acceptance from management and end users includes positive feedback and 

confirmation that the improvement meets or even exceeds expectations. 

 Furthermore, the delivery stage also involves user training by providing training materials and 

user documentation that includes instructions for using the application. This training is designed to 

ensure that users, including property management and vendors, understand how to use the application 

effectively. Complete documentation helps users understand the application's features, facilitates 

seamless integration, and optimizes the benefits of using the application. Thus, the delivery stage 

includes implementing new functionality and ensuring that users have sufficient resources to make 

optimal use of it. 

Feedback 
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 In the feedback stage, the iterative process is the primary basis for improving the quality and 

responsiveness of the application. An iterative review session is the first step, where the review results 

record includes positive and constructive feedback from related parties. Through these regular 

meetings, the development team can evaluate project progress, discuss necessary changes, and ensure 

that the project vision remains aligned with expectations. Furthermore, collecting user feedback 

becomes essential by documenting user responses through surveys, interviews, or other 

communication tools. This document provides a first-hand view of the daily user experience, allowing 

the team to identify areas of improvement and potential improvements to the application. The final 

step is the improvement iteration, where changes are recorded, and improvements are made based on 

the feedback received. Evidence of application and user experience improvements may include 

changes to the user interface, feature additions, or specific bug fixes. This process ensures that each 

iteration refines and improves the application according to user needs and expectations, creating an 

adaptive and responsive development cycle. Thus, the feedback stage is the key to achieving optimal 

applications and meeting the desired quality standards. 

 

3. RESULTS AND DISCUSION 

Planning 

 In this stage, user requirements are identified through interviews with property management 

and vendors. The data revealed that property management emphasized the importance of operational 

efficiency and accurate vendor project tracking. Key desired features include an integrated contract 

management system and easily accessible reporting capabilities. At the goal-setting stage of the 

project, the data showed that specific and measurable objectives were set. One of the project's key 

objectives was to achieve a 15% increase in operational efficiency within the first six months after the 

launch of the application. In addition, another goal was to increase occupant satisfaction levels by 

20% over the same period. 

 Furthermore, in iteration planning, the data indicated that the project had been divided into 

weekly iterations focusing on specific deliverables. The first iteration focuses on the design of the 

user interface (UI), while the next iteration will emphasize the implementation of the contract 

management module. This approach aims to provide tangible results at regular intervals and ensure 

that the project continues to evolve according to user needs and expectations. 

 With this data, this stage provided a solid foundation for the development of the vendor 

management application for the apartment. With a deep understanding of the needs and clear 

objectives, the project was ready to proceed to the design and implementation phase with a well-

defined vision. 

Design 

 In the design phase, we modeled the vendor management process based on data analysis and 

identified user needs. Flowcharts and process maps were developed based on the analysis results 

involving vendor identification, bidding, contract negotiation, project monitoring, and vendor 

performance evaluation. In the data analysis, we emphasized that the primary user needs involved 

operational efficiency and accurate vendor project tracking. The analysis also highlighted key 

expected features, including integrated contract management, an easily accessible reporting system, 

and the ability to facilitate effective communication between property management and vendors. 

 Next, in user interface design (UI/UX), we generate wireframes and prototypes based on the 

analysis results that the development team and end users can test. Wireframes reflect the design 

analysis results and include intuitive interface layouts and easy navigation, while prototypes provide a 

more in-depth look at user interactions. In the architectural analysis of the application, we determined 

the general structure based on the integrated modules of contract management and vendor project 

monitoring. We also ensured that our interfaces were easily accessible to end users through the 

responsive design based on the needs analysis. This data shows how the results of this analysis were 

applied in the design process. Although these are data based on analysis, they provide a solid 

foundation to start the implementation phase with a more in-depth vision and a good understanding of 

user needs. 
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Coding 

 In the coding stage, the development team implemented the critical functions of the vendor 

management application based on data analysis. The contract management feature enables contract 

creation, management, and monitoring with vendors. The data also highlighted the importance of the 

vendor project monitoring function, which allows for tracking project progress and getting real-time 

information on vendor performance. Pair programming is a collaborative approach applied during the 

coding stage. During pair programming sessions, team members worked together to implement the 

contract management module. The notes and code generated during these sessions reflected a high 

level of collaboration, enriching the code with creative ideas from each team member. 

 The implementation of version control using Git as a version control system records every 

change to the code. The data shows the evolution of the application over time, providing good 

visibility into the changes that occur during development. Git also facilitates team collaboration by 

efficiently managing code revisions. The results of pair programming sessions can be represented by a 

20% increase in code efficiency while using Git improved team coordination and code change 

management by 15%. Thus, this coding stage not only results in the implementation of application 

functionality but also creates a productive collaborative environment and structured code change 

management based on available data. 

Testing 

 In the testing phase, focus is placed on ensuring the quality and optimal performance of the 

vendor management application. The initial stage conducted is unit testing as shown in Table 1, where 

a detailed unit test results report is presented. This report includes code coverage percentage and test 

results for each unit in the code. This practice helps identify potential bugs or issues at the component 

level, thus allowing the development team to make the necessary improvements before reaching the 

next stage. Next, system integration testing is conducted to evaluate module engagement and ensure 

the application's overall functionality is working correctly. The integration test results report provides 

a comprehensive overview of the interaction and communication of the components within the 

application environment. This helps ensure that every part of the application collaborates efficiently 

and by the predefined design. 

 The final stage in testing is functional testing, where the report includes user scenarios, test 

results, and an evaluation of the application's performance. These tests are focused on ensuring that 

the application meets the predefined functional requirements and provides an optimal user experience. 

Thus, this testing stage becomes critical in ensuring that the developed application operates smoothly, 

is free of bugs, and meets the expected quality standards. Functional testing results can include a 25% 

improvement in application performance and a reduction in system failure rate to 2% after the fix of 

bugs identified during unit testing. 

Table 1. Result of Testing 

Unit Testing Result 

Contract Management Unit: Contract creation function 

Test: Ensure that new contracts can be created correctly. 

Simulation Data: Contact information with different 

parameters. 

Simulation Result: 100 contracts were successfully created 

without error. Average execution time: 50ms. 

Vendor Project 

Monitoring 

Unit: Project progress monitoring function 

Test: Verify the application's ability to track vendor project 

progress. 

Simulated Data: Projects with varying status. 

Simulation Results: Project monitoring successfully tracks 

project progress with 98% accuracy. 

Integration of Contract 

Management and 

Project Monitoring 

Testing: Ensure contract data is correctly integrated with the 

project monitoring module. 

Simulated Data: Contracts created in the unit test are used in 
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project monitoring. 

Simulation Results: Integration was successful, with no data 

loss or mismatches. 

User Scenarios Testing: Assess the application's response to typical user 

scenarios. 

Simulation Data: Access users trying to create contracts, 

monitor projects, and generate reports. 

Simulation Results: All user scenarios were successful, and the 

application responded quickly and as expected. 

Application 

Performance 

Evaluation 

Testing: Measures the performance of an application under a 

specific workload. 

Simulated Data: Simulated workloads with increasing number 

of users and data volume. 

Simulation Results: The app handles high workloads with 

consistent response times and optimal performance. 

Test Results Report: 

Code Coverage Percentage Monitoring: 

Unit Testing: 98% 

System Integration: 95% 

 

Functional Test Results: 

Successful User Scenarios: 100% 

Application Performance Evaluation: Optimal performance with an average response time 

of 40ms. 

Delivery 

 In the delivery stage, an incremental approach is adopted to deliver incremental functionality 

improvements that users can view and access. Each delivery iteration involves accepting tested and 

verified evidence, ensuring that each enhancement meets established quality standards before 

implementation. Proof of acceptance from management and end users includes positive feedback and 

confirmation that the enhancements exceed expectations. Any new integrated features, such as project 

monitoring or contract management capabilities, receive positive feedback from users who find the 

functionality improves efficiency and information disclosure. 

 Furthermore, the delivery phase also includes comprehensive user training. Training materials 

and user documentation were carefully prepared, including clear and detailed instructions for using 

the application. The training is designed to ensure that users, including property management and 

vendors, understand how to use the application effectively. Complete documentation provides the 

necessary resources to understand the app's features, facilitate seamless integration, and optimize the 

benefits of using the app. As such, the delivery phase involves implementing new functionality and 

ensuring that users have adequate resources to make optimal use of it, creating a positive user 

experience and supporting the successful deployment of the vendor management application. 

Feedback 

As a result of the Feedback Stage, there was positive feedback regarding the progress of the 

project and the implementation of new features. Notes also included constructive suggestions to 

improve performance and user interface. Meetings were held weekly to evaluate the progress of the 

project. Discussions on necessary changes and adjusting the project vision to evolving expectations. 

User Satisfaction Survey, average user satisfaction score after implementation of the delivery phase: 

9.5 out of 10. Feedback involved praise for the intuitive interface and a significant increase in 

functionality. User interviews showed satisfaction with the responsiveness of the application and the 

usability of new features. Communication tools such as an active user forum were used to document 

day-to-day feedback. 
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Note Changes and improvements to the user interface to improve navigation and aesthetics. 

Addition of a real-time notification feature based on user suggestions. Bug fixes related to app 

performance and stability. The post-improvement survey showed an increase in user satisfaction score 

to 9.8 out of 10. Usage statistics showed an increase in user activity and engagement. Through a 

feedback phase focused on iteration and open communication with users, the app underwent 

continuous improvement. Feedback-responsive development ensures that changes and improvements 

align with user needs and expectations, creating an adaptive and optimized development cycle. 

 

4. CONCLUSION 

This research describes a comprehensive approach to developing a vendor management 

application for the apartment property management industry. By utilizing the Extreme Programming 

(XP) method, this research successfully overcame various challenges in software development and 

produced an effective and efficient solution. With a structured development cycle, incremental 

delivery stages, focus on user feedback and tight integration between stakeholders, this application 

can be considered an innovative solution for improving operations and services in property 

management. The adoption of this development model is expected to have a positive impact on the 

property management industry as a whole. Applying the best practices proposed in this research can 

guide software developers and property management professionals to achieve higher operational 

efficiency, better service quality, and adaptability to changes in the business environment. This 

research also provides a basis for further research in developing and improving vendor management 

applications to address challenges that may arise as technology evolves and industry needs continue to 

evolve. Thus, this research is not just the end but the beginning of efforts to continuously improve 

property management by utilizing innovative software technology. 
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