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Abstrak: The rapid growth of digital platforms has transformed how secondhand goods are traded, 

especially among Generation Z. However, existing platforms often fail to address local market 

needs, particularly in areas like Bengkalis, where users struggle to find relevant items due to poor 

localization and unintuitive interfaces. This research aims to develop an Android-based 

secondhand goods trading application by applying the MVVM (Model-View-ViewModel) 

architecture and the Prototype method. The application includes core features such as product 

listing, real-time chat, location-based search, category filtering, and user profile management. 

The development follows five stages of the Prototype method: communication, quick plan, 

modeling quick design, construction of prototype, and deployment with user feedback. Evaluation 

results show that the application functions effectively, offers a responsive and intuitive interface, 

and meets user expectations—especially in terms of performance, stability, and usability. 

Comparative benchmark testing confirms that the MVVM-based version is 37% faster in loading 

time, uses 27% less memory, and reduces database requests by 83% compared to a non-MVVM 

counterpart. This research successfully demonstrates that MVVM architecture, when combined 

with the Prototype method, yields a maintainable, scalable, and user-friendly application tailored 

for the local secondhand market in Bengkalis. 
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1. Introduction 

The rapid growth of digital technology has created significant opportunities to facilitate efficient 

and sustainable second-hand goods transactions through digital platforms [1]. In the era of the 

circular economy, such platforms serve not only as transaction channels but also as instruments 

to reduce waste and extend product lifecycles [2]. However, in regions such as Bengkalis, users 

often face difficulties in finding locally available items through popular applications such as OLX 

or Facebook Marketplace due to limited location-based filtering features and overly complex 

interfaces [3]. 

Generation Z, as active users of digital platforms, tends to prefer applications that are simple, fast, 

and tailored to local needs [4]. They prioritize features such as location-based search, direct chat 

with sellers, clear categories (e.g., electronics, fashion, vehicles), and a streamlined selling 

process-typically limited to uploading photos and entering the item name, price, and description 

[5]. 

To address these challenges, this study develops an Android-based second-hand marketplace 

application by applying the MVVM (Model-View-ViewModel) architecture and the Prototype 

development method [6]. MVVM is selected due to its ability to separate business logic from the 
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user interface, thereby improving code readability, testability, and application performance [7]. 

Meanwhile, the Prototype method enables rapid iteration based on user feedback, ensuring that 

the resulting solution closely aligns with local requirements [8]. 

From a theoretical perspective, this research contributes to the literature by extending the 

application of MVVM within the context of local e-commerce and validating the effectiveness of 

the Prototype method [9]. From a practical perspective, the proposed application provides a 

relevant digital solution for the Bengkalis community and may serve as a reference for developers 

building similar applications in remote areas [10]. 

 

2. Research Methods 

This study employs the Prototype method [11], which consists of five main stages: requirements 

gathering, quick design, prototype development, user evaluation, and system refinement. Each 

stage is carried out iteratively to ensure that the developed system aligns with user requirements 

and effectively addresses the identified problems. illustrated in Figure 1. 

 

Figure 1. Research Flow 

2.1 Prototype Development Stages 

This study applies the Prototype method through five iterative stages to ensure that the developed 

application aligns with local user needs in Bengkalis and can be refined efficiently based on 

feedback: 

1. Communication: Requirements were elicited through interviews and questionnaires with 

prospective users in Bengkalis to capture user pain points, feature expectations, and usage 

context. 

2. Quick Plan: A rapid project plan was prepared, covering budget estimation, development 

timeline, and risk identification (e.g., scope changes, data connectivity constraints, and 

usability risks). 

3. Modeling Quick Design: The initial solution was designed by producing UI/UX prototypes 

in Figma and modeling the system using UML artifacts, particularly Use Case Diagrams and 

Activity Diagrams, to clarify functional requirements and user interaction flows. 
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4. Construction of Prototype: The prototype was implemented using Flutter and structured with 

the MVVM (Model–View–ViewModel) architecture to improve maintainability, 

modularity, and testability. 

5. Deployment, Delivery, and Feedback: The prototype was deployed for user trials. Users 

conducted hands-on testing, and their feedback was systematically collected and used to 

guide iterative improvements until the application met functional and usability expectations. 

 

2.2 MVVM Architecture Implementation 

The MVVM architecture was applied consistently across the application to enforce separation of 

concerns and support scalable development can be seen in the Figure 2 and 3. 

1. Model: The Model layer manages core data entities such as product listings and chat records. 

Data persistence and synchronization are handled through Firebase Firestore, ensuring 

centralized storage and real-time updates. 

2. ViewModel: The ViewModel encapsulates the application’s business logic, including real-

time search processing, data validation, and state management. It acts as an intermediary 

between the View and the Model, exposing structured data and operations to the UI layer. 

3. View: The View layer is responsible for rendering the user interface and presenting 

information to users. It does not contain business logic; instead, it interacts with the system 

exclusively through the ViewModel (e.g., observing state changes and invoking ViewModel 

actions). 

RegisterScreen LoginScreen

ProfileScreen

AddProductScreen

ProductDetail

Screen

HomeScreen

loadProducts searchProducts

filterByCategory addProduct buyProduct

loadProfile updateProfile

ProductRepository getProduct

View

ViewModel

Model

addProduct

updateProduct deleteProduct

 

Figure 2. Workflow MVVM 
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Figure 3. Use Case Diagram 

 

3. Results and Discussion  

The following section presents the main interfaces of the developed application. 

3.1 Home Page 

The Home page displays a list of second-hand items arranged in a grid layout, complemented by 

a search bar and category filters. This design enables users to quickly browse items and efficiently 

narrow results based on their preferences can be seen in the Figure 4. 

 

Figure 4. Home Page 

3.2 Item Detail Page 

This page provides comprehensive product information, including product images, price, 

description, category, condition, and seller profile. The detailed presentation supports informed 

purchasing decisions and improves user trust can be seen in the Figure 5. 
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Figure 5. Item Detail Page 

3.3 Seller Chat Page 

The Seller Chat page enables real-time communication between buyers and sellers using Firestore 

Streams. This feature facilitates instant negotiation and information exchange, enhancing 

transaction efficiency can be seen in the Figure 6. 

 

Figure 6. Seller Chat Page 

3.4 Manage Listed Items Page 

This page allows sellers to add, edit, and delete their listed items through a simple and intuitive 

form. The interface is designed to minimize user effort while maintaining full control over product 

listings can be seen in the Figure 7. 
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Figure 7. Manage Listed Items Page 

3.5 Testing Results 

1. Black-Box Testing 

Black-box testing results indicate that all functional scenarios were successfully executed, 

confirming that the system meets the defined functional requirements. 

2. User Testing 

User evaluation was conducted with 21 respondents, yielding the following results: 

• 100% of users reported that the application never crashed during usage. 

• 86% of users stated that they were satisfied to very satisfied with the application. 

• The primary user recommendation was the addition of push notification features for chat 

functionality. 

3.6 Comparative Benchmark Evaluation 

To assess the impact of the MVVM architecture, a comparative benchmark was conducted 

between MVVM-based and non-MVVM implementations: 

1. Page Load Time: 

• MVVM: 0.85 seconds 

• Non-MVVM: 1.35 seconds 

2. Memory Usage: 

• The MVVM-based application demonstrated 27% lower memory consumption. 

3. Database Requests: 

• MVVM implementation: 6 requests 

• Non-MVVM implementation: 35 requests 

These results indicate that the adoption of the MVVM architecture significantly improves 

application performance, resource efficiency, and system scalability, making it suitable for mobile 

marketplace applications with real-time interaction requirements. 

 



 Applied Informatics for Sustainability and Artificial Intelligence Journal, Volume 1, Issue 1, March 2026: xx-xx   ◼  

        ISSN: 1978-1520 
 

22 

 

4. Conclusions 

Based on the findings of this study, the following conclusions can be drawn: 

1. MVVM Architecture Effectiveness: 

The implementation of the Model–View–ViewModel (MVVM) architecture successfully 

produced an application that is well-structured, maintainable, and stable. By enforcing 

separation of concerns between the user interface, business logic, and data layer, MVVM 

improved code organization and reduced coupling, which supports long-term maintenance and 

easier feature extension. 

2. Prototype Method Suitability: 

The Prototype development method proved effective in ensuring that the application aligns 

with the needs of local users. Rapid iterations and continuous user feedback enabled the 

research team to refine features and interface elements early, minimizing requirement 

mismatches and improving overall usability. 

3. User Experience Quality: 

The developed application delivers a user experience that is responsive, intuitive, and efficient. 

Key interactions such as item browsing, product detail viewing, and real-time seller 

communication can be performed smoothly with minimal steps, supporting practical use in 

everyday transactions. 

4. Empirical Performance and Code Quality Gains: 

Benchmark results provide empirical evidence that MVVM improves both runtime 

performance and code quality. The architecture contributes to faster loading times, more 

efficient memory utilization, and reduced database requests, while also facilitating cleaner, 

more testable implementation. 

To further enhance the system and broaden its applicability, the following improvements are 

recommended: 

1. Real-Time Notifications: Integrate Firebase Cloud Messaging (FCM) to enable real-time push 

notifications, especially for chat messages and transaction updates. 

2. Digital Payment Support: Add digital payment functionality through e-wallet integration to 

streamline transactions and increase user convenience. 

3. iOS Deployment: Extend the application to an iOS version to reach a wider user base and 

support cross-platform adoption. 

4. Long-Term Scalability: Implement Clean Architecture to strengthen scalability, enforce 

clearer layer boundaries, and support sustainable growth as the application becomes larger and 

more complex. 
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