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Abstract.

Manual management at GreenKost in Sleman faces challenges in unstructured recording of room, tenant, and financial
transaction data, along with slow and error-prone administrative processes. This study aims to develop a web-based
boarding house management information system with Model-View-Controller (MVC) architecture using Laravel
framework to optimize business processes and improve tenant services. The research methodology includes direct
observation on February 17, 2025, and interviews with the boarding house owner on February 25, 2025, to identify
system requirements. The system was developed using Laravel 12.x with MySQL database and Eloquent ORM, integrated
with a payment gateway to support QRIS and E-Wallet payments. Main features include user management, room
management with real-time status, online reservation and booking, integrated payments, admin dashboard reports,
announcement management, and repair request services. Testing using black-box testing method shows all features
function as expected under both normal and abnormal conditions. The research results demonstrate that an integrated
digital system can automate payment verification, improve administrative efficiency, and provide ease of information
access and real-time transactions for tenants.
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l. INTRODUCTION

According to the Jakarta Housing Department, a boarding house (kost) is a house that is used as a
source of financial income by its owner, either partially or entirely, by accepting payment from residents for
a minimum period of one month [1]. The Association of Indonesian Internet Service Providers (APJII)
recorded that the number of people connected to the internet in 2021-2022 reached 210,026,769 people out
of Indonesia's total population, indicating that the internet has become a primary necessity for Indonesian
society [2]. This data indicates significant potential for digitalization of services, including in the boarding
house property management sector. Efficient boarding house property management is one of the main
challenges for boarding house owners. This challenge is primarily related to efforts to maintain tenant data
accuracy, manage administrative processes regularly, and ensure that every transaction and operational
activity runs smoothly. The lack of an integrated management system often leads to data errors and delays in
administrative processes [3]. Similar problems are also experienced by GreenKost in Sleman, Special Region
of Yogyakarta, where the recording of room data, tenants, and financial transactions is still done manually
without a clear system structure. The abundance of available rental options often creates confusion for
tenants in determining the right choice. This condition is further exacerbated when the information presented
is inaccurate, unverified, or not updated regularly. As a result, tenants have difficulty obtaining a clear picture
of availability, facilities, and offered prices, making the booking process less efficient [4].

The problems faced by boarding house service owners include difficulties in marketing boarding
house services and providing information to prospective boarding house residents about room availability
[5]. The development of information technology using websites is expected to assist the registration process
for prospective boarding house residents from outside the area, enabling them to register without having to
come to the boarding house location [6][7][8]. Dynamic websites allow both owners and users to update and
interact with content directly, so the displayed information can change according to activity or user input,
unlike static websites that can only be updated by administrators [9]. Several previous studies have
developed web-based boarding house management systems but with limitations. Hasti and Zaelani [1] and
Mike et al. [2] developed systems using Laravel framework without payment gateway integration, requiring
manual verification. Dhananjaya [3] focused on promotional aspects rather than administrative automation.
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Harefa and Harianja [4] and Satria et al. [5] built information systems emphasizing location search and
facility browsing but lacked online booking and digital payment features.These studies show that the
development of boarding house management information systems has been widely conducted, but there is
still a significant gap regarding payment verification automation and robust payment gateway integration.
Most developed systems still require manual payment confirmation by admins, which has the potential to
cause administrative delays and errors.

This study develops a web-based Boarding House Management Information System integrated with
Payment Gateway to automate administrative processes, manage room status in real-time, and provide secure
payment services [10]. The system is designed using Waterfall method with Laravel framework
implementing MVC (Model-View-Controller) architecture for organized code management. MySQL is used
as database system due to its stable performance and seamless Laravel integration [11].Black-box testing
focuses on software inputs and outputs to ensure requirement compliance without examining internal
mechanisms [12]. MVC design pattern separates application logic, display, and controller as demonstrated in
previous system implementations [13].Use Case Diagram visualizes user-system interactions and functional
relationships [14], while Activity Diagram describes workflow sequences and process flows [15]. Waterfall
method is applied to develop features including room booking, bill management, payment validation, and
transaction reporting, improving efficiency and information accessibility [16].Payment gateway selection
involves critical factors including transaction costs, security levels, integration ease, customer support, and
system reliability [17]. Midtrans was chosen as the payment gateway supporting QRIS, e-wallet, debit cards,
and credit cards with features integrated for secure online transactions [18].This study aims to develop a
web-based Boarding House Management Information System with MVC architecture using Laravel
framework integrated with payment gateway to automate payment verification, improve administrative
efficiency, and provide real-time transaction access for tenants. The system addresses manual system
limitations and overcomes previous research gaps requiring manual payment confirmation, improving
boarding house management service quality at GreenKost Sleman, Yogyakarta.

1. METHODS
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Fig 1. Framework Design
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This research uses a systematic framework with six stages to develop a web-based boarding house
management system at GreenKost Sleman. Problem Identification identifies issues through direct
observation including unstructured data recording and payment delays. Analysis gathers requirements via
observation, interviews, and questionnaires. Design creates system architecture using UML diagrams
[14][15]. Development implements code using Laravel and MySQL [11]. Implementation and Evaluation
tests the system using black-box testing [12]. Maintenance ensures regular upkeep and feature development.

Research Stages

Identification of problems

Anslysis

Design

Fig 2. Research Stages

The research stages follow a systematic approach from planning to maintenance, encompassing
seven phases: Problem Identification, Information Requirements, System Requirements Analysis, Design,
Development and Documentation, Implementation and Evaluation, and System Maintenance as illustrated in
Figure 2 [19].

1. Requirement (Requirements Analysis)

Requirements analysis involves collecting and analyzing user needs to understand system
functionality and specifications [20]. Data collection uses observation method for natural data acquisition
without intervention [21]. and interview method through face-to-face question-and-answer sessions with
boarding house owners [22].

2. Design (System Design)

System design uses Unified Modeling Language (UML) to visualize system structure and
interactions [14][15]. Use Case Diagram defines three actors: Admin manages user data, rooms, reservations,
payment verification, and reports; Tenants register, browse rooms, book, pay online, and submit repair
requests; Owner monitors occupancy, transactions, and announcements. Activity Diagram describes critical
workflows including room booking (login, search, selection, availability check, form filling, payment,
confirmation) and payment gateway flow (QRIS/E-Wallet selection, request generation, QR display,
validation, status update, notification).

3. Implementation

The system is built using Laravel 12.x with PHP implementing MVC architecture separating
business logic, display, and controller. MySQL database is used under GNU General Public License [23].
Frontend uses Blade templating with Bootstrap styling and JavaScript interactivity. Midtrans payment
gateway integration supports QRIS and E-Wallet with API credentials, webhook handlers for automatic
status updates, and error handling with retry mechanism [24]. Security implements Laravel Sanctum
authentication, bcrypt password hashing, CSRF protection, and HTTPS enforcement.
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4, Verification (Testing)

Testing uses Black-Box Testing method focusing on system functionality without examining internal
code. Testing includes positive scenarios with valid input and negative scenarios with invalid input and
boundary values. Critical features tested include login authentication, room management, concurrent
booking, payment gateway with timeout handling, dashboard reporting, and repair requests. Results are
documented in Test Case Matrix with test scenarios, expected output, actual output, and Pass/Fail status.

5. Maintenance

System maintenance includes corrective maintenance (bug fixing), adaptive maintenance
(framework and API updates), perfective maintenance (new features from user feedback), and preventive
maintenance (database backup, security audit, performance monitoring). Early risk identification prevents
maintenance burden disruption [25]. Monitoring implementation uses Laravel Telescope for debugging and
Sentry for error tracking ensuring long-term stability.

1. RESULT AND DISCUSSION

A System Design Results

1. Use Case Diagram

Figure 3 illustrates the Use Case Diagram with two main actors: Tenant and Admin. Tenants access
eight functions including View Room, Room Booking with payment dependency, Repair Service,
Transaction History, Announcements, Registration, Notifications, and Room Management. Admins control
eleven functions including room CRUD operations, tenant administration, system analytics, maintenance
management, and announcements with clear role separation [14].
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Fig 3. Use Case Diagram Showing Interaction Between Penyewa And Admin Actors
2. Activity Diagram
Figure 4 presents the Tenant Activity Diagram beginning with system access and login validation.
The dashboard offers two pathways: viewing available rooms or proceeding to room booking. After room
selection, the workflow progresses to payment via payment gateway integration, followed by admin
validation.
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Fig 4. Activity Diagram Penyewa
Figure 4 depicts the Admin Activity Diagram demonstrating comprehensive management workflow.
After login, the dashboard presents four operational paths: tenant data management with CRUD operations,
room data management including pricing and availability updates, transaction verification for payment
confirmation review, and announcement management. Transaction verification triggers automatic

notification upon approval or loops back for retry. The workflow terminates upon logout [15].
act AD_Admis /

Fig 5. Activity Diagram Pengelola
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B. System Implementation and User Interface Display

1. Database Implementation

The system database was implemented using MySQL with normalized table structure following
Third Normal Form (3NF) principles to ensure data integrity and optimize query performance. Figure 6
presents the Entity Relationship Diagram (ERD) showing fourteen interconnected tables supporting
comprehensive boarding house operations.

ﬂ 3 db_greenkost catering_order_items
E) & db_greenkost catering_partners
B & db_greenkost laundry_partners " 1

HQ db_greenkost catering_orders | J:
. u £+ db_greenkost laundry_orders

u £ db_greenkost laundry_services

B} © db_greenkost tenants * l

'n £ db_greenkost billings

£ db_greenkost notifications
H ‘HQ db_greenkost bookings

HQ db_greenkost announcements *

u £ db_greenkost room_images
ﬂ £ db_greenkost catering_menus » 4|_

u £ db_greenkost users

=ﬂ ¢ db_greenkost repair_requests
HQ db_greenkost rooms

Fig 6. Database Implementation With Fourteen Tables

Core entity tables include users (role-based access control), rooms (accommodation details with
room_number, type, capacity, facilities, price, status), and bookings (reservations with payment and booking
status tracking). Supporting tables implement catering services (catering_orders, catering_menus), laundry
services (laundry_orders, laundry_services), notifications, announcements, and repair_requests for
maintenance workflows. Foreign key constraints ensure referential integrity while indexes on frequently
queried columns (user_id, room_id, status fields) optimize performance. The modular structure supports
scalability and future extensions using InnoDB storage engine with ACID compliance [11][21].

2. Frontend Implementation

The frontend implementation leverages Bootstrap 5 framework to create responsive user interfaces
accessible across desktop, tablet, and mobile devices. Figure 7 shows the landing page with hero section
displaying "Temukan Kamar Ideal Anda di GreenKost" headline, call-to-action button, and navigation links.
The value proposition area features three benefit cards highlighting strategic location, security, and complete

facilities.
@ GREENKost T - |

Temukan Kamar Ideal Anda di
GreenKost

Mengapa Memilih GreenKost?

o L =
Fig 7. Landing Page Interface Displaying Hero Section With Prominent Call-To-Action

Figure 8 presents the admin dashboard with personalized greeting, notification system, and four KPI
cards displaying available rooms, active tenants, unpaid bills, and repair requests using color-coded visual
distinction. The "Akses Cepat Menu" section provides six icon-based navigation cards for room
management, tenant administration, billing operations, maintenance workflow, reporting, and
announcements. The persistent left sidebar maintains contextual awareness throughout administrator
workflows.
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Fig 8. Admin Dashboard Displaying Key Performance Indicators And Modular Menu System

Figure 9 depicts the tenant dashboard with six service cards: room details, billing status, repair
requests, laundry orders, catering services, and profile management. Each card combines colored icons,
service titles, primary action buttons, and secondary history links. The real-time notification dropdown panel
displays recent announcements ensuring tenants remain informed without manual page refresh.

Panel Admin Beranda Admin n A
Ringkasan GREENKost

2 5 2 4

Akses Cepat Menu

® S ®

Mansjemen Kamar Manajeren Penyewa Manajemen Tagihan Manajemen Perbaikan Laporan Buat Pengumumn

Fig 9. Tenant Dashboard Featuring Service Cards With Notification System And Quick Action Buttons

3. Backend Implementation

The system architecture adheres to MVC pattern: Models handle database interactions via Eloquent
ORM with automatic relationship loading; Controllers process business logic with service layer pattern for
reusable functionality; Views render through Blade templating engine with template inheritance and XSS
protection. Middleware provides authentication verification, role-based authorization, CSRF token
validation, and request throttling.Payment gateway integration utilizes Midtrans Snap API with server key
authentication. The integration includes payment request generation with transaction details, snap token
retrieval for frontend rendering, webhook handler processing notifications asynchronously via queue worker,
transaction signature validation, atomic status updates within database transactions, email confirmation via
Laravel Mail, and real-time notifications through Laravel Broadcasting with WebSocket connection.Security
implementation follows industry best practices: bcrypt password hashing with minimum 8 characters, SQL
injection prevention through Eloquent ORM parameter binding, XSS protection via Blade automatic
escaping, CSRF token validation on form submissions, HTTPS enforcement through middleware, and secure
session management with httpOnly and sameSite cookie attributes [24][25].

C. System Testing Results

1. Black-Box Testing Implementation

Black-box testing covered 87 test cases across all modules: 85 passed (97.7%) and 2 initially failed
(2.3%) due to payment timeout handling edge cases. Failed cases were analyzed through debugging sessions
identifying webhook retry logic issues. Code refactoring implemented exponential backoff strategy and
enhanced error handling. Retesting validated all issues resolved with zero remaining defects, confirming
production readiness.
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2. Performance Testing

Performance testing using Apache JMeter with 50 concurrent users showed average response times:
1.2 seconds for page loads, 2.5 seconds for payment gateway integration, and 0.8 seconds for database
gueries. The system maintained stability without crashes or data corruption during peak load.

Discussion

The developed system successfully addresses the manual management challenges at GreenKost
through comprehensive digitalization of boarding house operations. Compared to previous research by Hasti
and Zaelani [1] which lacked payment gateway integration, this system provides automated payment
verification significantly reducing administrative workload. The implementation of real-time room status
updates resolves information accuracy issues identified in earlier studies [4][5].Midtrans payment gateway
integration supporting QRIS and e-wallet provides tenant flexibility and secure transactions. Webhook
notification enables automatic payment confirmation without manual intervention, addressing gaps in Mike
et al. [2] research requiring manual verification.Laravel 12.x MVC architecture provides maintainable
codebase with clear separation of concerns, facilitating scalability and future enhancements.

Normalized database design ensures data integrity while Eloquent ORM reduces SQL injection
vulnerabilities. Responsive Ul design with intuitive navigation improves user experience over earlier
implementations [3][6][7][8]. The admin dashboard provides business insights for informed decision-making
on occupancy trends and revenue optimization.Black-box testing results with 97.7% pass rate demonstrate
system reliability and proper implementation of business logic validation. The identified issues in payment
timeout handling were edge cases successfully resolved through enhanced error handling
mechanisms.System limitations include internet dependency for payment gateway and potential scalability
challenges with database optimization as user base grows. Future enhancements could incorporate caching
mechanisms and indexing strategies for performance at scale.

(\V2 CONCLUSION

This research successfully developed a web-based boarding house management system with MVC
architecture using Laravel framework to address manual management problems at GreenKost Sleman,
Yogyakarta. The system provides integrated features including user management, real-time room
management, online reservation, QRIS and E-Wallet payment integration, dashboard reporting,
announcements, and digital repair requests. Black-box testing demonstrates proper functionality under
normal and abnormal conditions with 97.7% pass rate. The main innovation is payment verification
automation through payment gateway integration, addressing previous research limitations requiring manual
confirmation.

This integrated system improves administrative efficiency, minimizes manual errors, and enhances
user experience through real-time information access.Future development recommendations include UI/UX
evaluation using System Usability Scale (SUS) method to measure user satisfaction, and responsive design
optimization for mobile devices as the primary access platform. Payment gateway enhancements should
include automatic confirmation via email/SMS, detailed transaction history, and refund system for
cancellations. Implemented notification, laundry, and catering features require service status tracking for
transparency. Analytics and reporting with interactive data visualization will support informed business
decision-making by boarding house owners.
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