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Abstract

Technology played a crucial role in tourism management, particularly through mobile-
based e-commerce, which facilitated transactions. This sector supported national
development by creating business opportunities, employment, and promoting cultural
preservation and environmental sustainability. Ponot Waterfall, located in Tangga Village,
Ack Songsongan, Asahan, became a tourist destination due to its natural beauty and
conservation efforts. However, the manual ticketing system often led to long queues and
inconvenience, especially during holiday seasons. Additionally, the use of paper-based
tickets posed environmental pollution risks. As the number of tourists increased, an
application-based e-ticketing system emerged as a solution for accessing ticket information,
making purchases, and processing online payments. This study aimed to develop a mobile
e-ticketing application for Ponot Waterfall using the FAST method to optimize user needs
and enhance the visitor experience in e-ticketing system development. The goal was to
improve purchasing efficiency, reduce queues, and enhance the overall visitor experience.
The application facilitated information access, supported online payments, improved
tourism management, and minimized the environmental impact of paper-based ticketing.
The results of this study indicated that the mobile-based e-ticketing application at Ponot
Waterfall successfully enhanced transaction efficiency, reduced long queues, eliminated the
use of paper tickets, and simplified access to tourism information. The majority of users
utilized online ticket booking and digital payment methods as the primary features, proving
that the system effectively addressed the challenges associated with the previous manual
system.

Keywords: Mobile E-Commerce, Ponot Waterfall, E-Ticketing System, FAST
Methodology

1. INTRODUCTION
In the digital era, technology has become an essential part of managing tourism
destinations [1]. One of the most significant advancements in this sector is mobile

e-commerce, which enables business transactions via mobile devices [2]. In
Indonesia, Law Number 10 of 2009 on Tourism defines tourism as a set of
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activities supported by various facilities and services [3]. Beyond offering new
business opportunities, tourism also creates jobs and contributes to environmental
preservation [4]. However, despite these benefits, many tourist destinations in
Indonesia still rely on manual processes for essential services such as ticketing,
leading to inefficiencies in visitor management.

One of the emerging solutions is e-ticketing systems, which facilitate seamless
ticket purchases and access to information [5]. Ponot Waterfall, located in Tangga
Village, Aek Songsongan District, Asahan Regency, North Sumatra, is a well-
known natural tourist destination. However, its ticketing system remains manual,
leading to long queues, visitor inconvenience, and potential environmental issues
due to the excessive use of paper-based tickets. Given the increasing number of
visitors, the implementation of a mobile e-commerce-based e-ticketing system is
crucial to enhancing efficiency, improving visitor experience, and reducing paper
waste.

While e-commerce platforms have already been applied in tourism for booking
accommodations and tour packages [6], their integration into ticketing systems for
natural attractions remains underexplored. A key aspect of such systems is online
payment integration, which enhances transaction convenience [7]. To ensure the
successful development of this system, this study applies the FAST (Framework
for the Application of System Thinking) methodology, a structured approach used
to analyze market trends, define user needs, and optimize digital solutions [8]. The
FAST methodology has been successfully implemented in tourism-related e-
commerce, improving marketing reach, operational efficiency, and data accuracy
[9]. However, its application in mobile e-commerce-based ticketing for tourist
attractions is still lacking in research, highlighting a significant gap in the literature.

A 2024 study applied the FAST methodology to develop a web-based tourism
package booking system, addressing issues related to limited marketing reach and
inefficient data processing. The study demonstrated that structured requirement
analysis and systematic development led to enhanced features, such as online
booking, payment confirmation, and tourist data management [9]. The successful
implementation of this approach resulted in faster transactions, improved booking
management, and better administrative oversight.

Similarly, the FAST methodology was also used in e-commerce system
development for Community Enterprise Work Units, where it helped identify and
resolve operational inefficiencies [10]. The structured approach ensured a phased
and systematic implementation, leading to an efficient transaction system with
enhanced data management and real-time updates. These studies highlight the
advantages of the FAST methodology, particularly in providing structured system
development, flexibility, and improved operational efficiency.
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Despite these successes, previous research has mainly focused on tourism package
booking systems and general e-commerce applications. There remains a research
gap in applying mobile e-commerce for digital ticketing in tourism attractions.
Existing studies have not extensively explored how a mobile-based e-ticketing
system can improve operational efficiency, enhance visitor experience, and support
environmental sustainability through papetless transactions.

This study aims to develop a mobile e-commerce-based e-ticketing system for
Ponot Waterfall using the FAST methodology to enhance ticketing efficiency. The
system will streamline ticket purchases, reduce visitor waiting times, and integrate
digital payment methods for seamless transactions. Additionally, it seeks to
improve data accuracy by automating visitor and transaction records, ensuring
better tourism management. Beyond operational improvements, this research aims
to support environmental sustainability by minimizing paper-based ticketing,
promoting eco-friendly tourism. By adopting a structured development approach,
the study ensures a user-friendly and scalable system, enhancing visitor experience
and modernizing tourism management.

2. METHODS
2.1. FAST Method (Framework for Applications of System Thinking)

Framework for the Application of Systems Thinking method was a systematic
approach in information system development that emphasized a deep
understanding of user needs and a comprehensive system analysis. This method
consisted of several interrelated stages to ensure that the developed system aligned
with the organization's needs and objectives [11], as shown in Figure 1.

~
( Scope Definition )_l
( Problem Analysis )_l
Phase 1+
( Requirements Analysis )_l

[ Logical Design
-

~
( Decision Analysis )—l
( Physical Design )_l
( Construction & Testing )—L

( Installation & Delivery ]

Phase 2 <

Figure 1. FAST Method
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The FAST method in this study consisted of eight stages, divided into two phases
[12] as follow.

2.1.1. Phase 1: Analysis and Design
In this phase there are several steps as follow.

1) Scope Definition

In this stage, the research scope was defined, including objectives, limitations, and
final outcomes. Additionally, system stakeholders and their needs were
identified|[13]. Scope Definition was the initial stage in the FAST (Framework for
the Application of Systems Thinking) method, aimed at identifying problems,
opportunities, and key directions in system development [14]. At this stage, the
development team collaborated with stakeholders, such as the management of
Ponot Waterfall tourism and potential users, to understand business needs, existing
challenges, as well as the vision and objectives of the system to be developed.

2)  Problem Analysis

A problem analysis was conducted to identify root causes, impacts, and potential
solutions[15]. Problem Analysis was a crucial stage in the FAST (Framework for
the Application of Systems Thinking) method, aimed at understanding the root
causes of the identified issues and their impact on the management of Ponot
Waterfall tourism. At this stage, an in-depth evaluation was conducted on the
existing ticket booking and management process, including the obstacles that led
to inefficiencies. By thoroughly understanding the sources of the problems, the
system to be developed could be optimally designed to enhance operational
effectiveness and visitor experience.

At the time, the ticket booking system at Ponot Waterfall was still manual,
requiring visitors to purchase tickets directly at the location. This process resulted
in long queues, service delays, and ineffective visitor data recording. Additionally,
the management faced difficulties in monitoring the number of visitors in real time,
which affected capacity management and the overall safety of the tourist area. By
thoroughly analysing these issues, it was concluded that the necessary solution was
the development of a mobile-based e-ticket application that would allow visitors
to book and pay for tickets online. This application would be equipped with
features such as:
a) Online ticket booking to reduce queues at physical ticket counters.
b) Digital visitor data recording to assist management in analysing tourist
numbers.
c) E-ticketing as a safer and more practical digital ticketing solution.
d) Real-time visitor monitoring system to help management in capacity
planning.
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e) Integration with various digital payment methods to provide convenience
for visitors.
With this solution, the e-ticket system was expected to improve operational
efficiency, speed up the ticket purchasing process, and enhance the overall visitor
experience at Ponot Waterfall.

3) Requirements Analysis

This stage involved gathering and analyzing the needs of users and other
stakeholders, achieved through interviews, surveys, and observations|[10].
Requirement Analysis was a crucial stage in the FAST method, aimed at identifying
and defining the requirements for the development of the mobile-based e-ticket
application for Ponot Waterfall tourism. The functional requirements included
essential features that the application needed to have, such as an online ticket
booking system, digital payment options, and ticket validation. Additionally, the
application was required to provide an automated visitor data recording feature to
facilitate the analysis of tourist numbers and support capacity planning for the
tourist site.

4)  Logical Design

In this step, the data model and system architecture were designed, detailing system
entities, relationships between entities, and the business processes the system
would support[17]. System Design was a crucial stage in the FAST method,
focusing on the architectural design of the system based on the requirements of
the mobile-based e-ticket application for Ponot Waterfall tourism. From a system
architecture perspective, the application was designed using Unified Modeling
Language (UML), including use case diagrams and class diagrams. These diagrams
illustrated the application's workflow and user interactions, providing a clear
representation of how the system would function.

2.1.2. Phase 2: Implementation
The steps in this phase as follow.

1)  Decision Analysis

Various implementation options were evaluated, selecting the best one based on
factors like cost, time, and risk[18]. Decision Analysis was a stage in the FAST
method aimed at evaluating various alternative solutions for the development of
the mobile-based e-ticket application for Ponot Waterfall tourism. The decisions
made considered factors such as efficiency, cost, ease of implementation, and user
experience to ensure the system provided an optimal solution. One of the key
decisions involved ticket validation methods. There were several alternatives,
including the use of a unique code-based ticket that was manually verified by staff.
This option offered cost advantages as it did not require additional hardware.
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Additionally, for data storage selection, Firebase was chosen because it allowed
ticket and transaction data to be updated in real time, supporting real-time visitor
monitoring. Given the system's need to efficiently manage and integrate
transaction data, Firebase was selected as the primary storage solution to enable
tourism managers to monitor visitor activity more accurately and responsively.

2)  Physical Design

This stage involved designing technical system details, such as hardware, software,
and network configurations. Physical Design in the FAST method was a stage that
focused on the technical design of the system, including the selection of hardware,
software, and network infrastructure required to operate the mobile-based e-ticket
application for Ponot Waterfall efficiently[19]. Decisions made at this stage needed
to consider aspects such as performance, security, and scalability to ensure the
system operated optimally. The development of the mobile-based e-ticket
application utilized Android smartphones for staff to validate tickets and cloud
servers to store transaction data and visitor counts. The application was developed
using Android Studio and implemented Firebase Realtime Database for real-time
data updates, facilitating visitor monitoring and transaction management.

3)  Construction & Testing

In this phase, the system was developed and tested, which included coding,
debugging, and performing unit, integration, and system testing. The Construction
and Implementation stage in the FAST method involved developing the e-ticket
application for Ponot Waterfall based on the previously designed system. At this
stage, developers wrote program code, integrated the system, and conducted initial
testing to ensure that each feature operated according to specifications [20]. The
key features developed included digital ticket booking. Based on the completed
system, testing was conducted on these features to ensure that the application
functioned optimally and was free of errors before full implementation. The testing
process covered functional aspects, ensuring that essential features such as ticket
booking, payment processing, and ticket validation operated as required. If any
bugs were identified, developers promptly carried out the necessary fixes before
the application was fully deployed.

4)  Installation & Delivery

The system was installed for Ponot Waterfall managers, users were trained, and
documentation and support were provided|21]. The Installation and Deployment
stage in the development of the e-ticket application for Ponot Waterfall aimed to
launch the application into the production environment and ensure the system
operated optimally through continuous maintenance. After passing the testing
phase, the application was implemented and made available to users. Developers
wete responsible for monitoring the application's performance, responding to user
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feedback, and making necessary improvements or feature enhancements as
needed.

These stages of the FAST method supported the study, as this approach was used
as a framework for developing an e-commerce application. The FAST method was
more flexible compared to Waterfall, which was linear and less adaptive to changes,
and more structured than Agile, which required rapid iterations and intensive
communication. Compared to Waterfall, FAST allowed for in-depth requirement
analysis without the need to follow a rigid sequence. While Agile was more
dynamic, it was less ideal for complex systems that required thorough planning. By
balancing structured planning with development flexibility, FAST became the best
choice to ensure that the e-ticketing system was efficient, well-integrated, and
capable of future expansion. The FAST method was more suitable for this project
because it ensured that the developed system had strong analytical foundations, a
well-structured design, and a systematic implementation process. With FAST, the
e-ticketing system for Ponot Waterfall could be built in a more structured, accurate,
and efficient manner, while also supporting the sustainable digitalization of the
tourism sectot.

3. RESULTS AND DISCUSSION
3.1 Analysis and Design

The ticket booking system at Ponot Waterfall still utilized a manual method,
requiring visitors to purchase tickets directly on-site. This system led to long
queues, service delays, and ineffective visitor data recording. Additionally, the
management faced difficulties in monitoring the number of visitors in real-time,
which impacted capacity management and the overall safety of the tourist area.
The use of paper-based tickets also created environmental concerns due to the
waste generated. As the number of tourists continued to increase, the manual
system became increasingly inefficient in handling large-scale transactions. These
limitations affected service quality, data recording accuracy, and the effectiveness
of tourism management. Therefore, a digital solution was needed to optimize the
ticket booking system and enhance operational efficiency.

To address these issues, a mobile-based e-ticket application was developed,
allowing visitors to book and pay for tickets online. This solution was designed to
reduce queues, improve data recording accuracy, and support the digitalization of
tourism services. The application was equipped with several key features, including
online ticket booking to reduce queues at physical counters and digital visitor data
recording to assist management in analyzing the number of tourists. Additionally,
the application supported real-time visitor monitoring, aiding managers in capacity
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management, and integrated various digital payment methods to enhance
transaction convenience for visitors.

The development of this system implemented the Framework for the Application
of Systems Thinking (FAST) to ensure that the solutions applied were effective
and aligned with the system's requirements. Through the application of the FAST
method, the developed system successfully addressed major challenges in ticket
booking, enhanced operational efficiency, and provided a better experience for
both visitors and tourism managers at Ponot Waterfall. The architectural design of
the system played a pivotal role in the application development lifecycle,
encompassing phases ranging from initial planning to the deployment of essential
functionalities that directly influenced overall system performance. The
fundamental aim of this design was to guarantee that the implemented system
effectively aligned with user requirements.

In this research, the system's architectural framework was designed using Unified
Modelling Language (UML) diagrams, integrating use case and class diagrams to
depict system operations, functional interactions, and interconnected components.
The use case diagram was utilized to graphically represent the interactions between
system actors (users) and the application, providing a structured depiction of its
core functionalities and operational scope. Conversely, the class diagram provided
a detailed representation of the system’s internal architecture by outlining the
essential classes, their associated attributes, and the methods that defined their
functionality within the application. The inclusion of the class diagram allowed
researchers to gain a more detailed understanding of the relationships among
system components, thus strengthening the overall design structure of the
application. This approach enabled the researchers to obtain a comprehensive
understanding of the application's operation, as well as the interactions between
users, the system, and its internal components. As a result, the integration of UML
diagrams in system architecture served as a fundamental step in constructing a
robust framework, ensuring a structured and effective application development
process.

The Level 1 use case diagram represented in Figure 2 is the core interactions
between the user and the administrator, outlining essential system functionalities.
Through the authentication process, users could initiate ticket reservations,
examine their profile information, and access a detailed history of transactions.
The admin had access to view revenue and visitor reports for analysis purposes.
The system was designed to facilitate ticket booking for users and to provide
management tools for the admin.
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View Transaction

History

Book Tickets According to Schedule
with Provided Payment Methods

User
View and Edit Profile

View Purchased Tickets

Revenue Report

Administrator

Visitor Report

Figure 2. Use case Diagram Level 1

The aforementioned diagram represented a Level 2 use case diagram (Figure 3),
providing a comprehensive depiction of the specific responsibilities and
operational workflows assigned to both the user and the administrator. The user
began by registering (if they did not already have an account), then logged in to
access the system. Once logged in, the user could view information about tourist
attractions, including visuals, facilities, and other details. If interested, the user
could purchase tickets, make payments, and view purchased tickets along with their
transaction history. The user also had the option to view and edit their profile.
Meanwhile, the admin logged in to access the Report Page, which displayed general
information such as the number of tickets sold and revenue. The admin could also
generate revenue and visitor reports, as well as view detailed data on revenue and
visitor numbers for further analysis.
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Information Details View Purchased Tickets
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Display Revenue
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Revenue Report
Administrator
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Figure 3. Use case Diagram Level 2

Display Visitor
Information Details

Figure 4 is class diagram that illustrated the ticket management system for tourist
attractions, involving two main types of users: the admin and regular users (users).
The admin had access to log into the system, view the dashboard, and generate
reports related to system activities, where each report contained information such
as the report type, date, and other details. Regular users could register, log in, and
view and edit their profiles. They could also purchase tickets for specific tourist
attractions available within the system. Each tourist attraction contained
information such as the name, description, location, ticket price, facilities, and
related media. When a user purchased a ticket, the transaction was recorded in the
system with details such as the transaction date, amount paid, and payment method
used. The purchased ticket included visit data, ticket quantity, and its status. A user
could make multiple transactions and hold several tickets, while each tourist
attraction could have many tickets sold. This diagram demonstrated how various
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entities within the system interacted to support the management of tickets and
transactions for tourist attractions.

Admin User
+ admin_id +user_id
+name +name
+ email + email
+ password + password
+ phone [ |+ phone
1
+login() + register()
+ viewDashboard() + login()
+ generateReport() + viewProfile()
+ editProfile()
1 1
Tourist Attraction
+ touristattraction_id
+name
+ description
+ location
+ ticket_price
+ facilities "
+media Transaction
1 y
+ viewDetails() * + transgdmn,xd
+ viewFacilities() * :‘glfe%ldd
ewMedia *+ tickeL_I
e 20 + transaction_date
+ payment_amount
+ payment_method
+ viewTransactionHistory()
*
Report Ticket
*
+ report_id + ticket_id b
+ admin_id + i _id
+ report_type +user_id le——
+ report_date + visit_date
+ details + tquantity
+ status
+ viewReportDetails()
+ viewTicketDetails()

Figure 4. Class Diagram
3.2. Implementation

The implementation of the mobile e-commerce-based e-ticketing system for Ponot
Waterfall demonstrates significant progress in addressing the problems and aims
highlighted in the introduction. One of the core issues previously identified was
the manual ticketing system, which caused long queues, inefficiencies, and
contributed to environmental waste. The new system, developed using the FAST
methodology, directly tackled these issues by offering a digital platform that is not
only user-friendly but also sustainable and operationally efficient.

The first result of the system development is shown in the Dashboard View (Figure
5), which appears after a user successfully logs into the application. This page
serves as the main interface, displaying relevant information such as the user's
name, the tourist destination, images of Ponot Waterfall, and available on-site
facilities. By centralizing this information, the system enhances user experience and
allows easy access to features and decision-making tools.

Moving forward, the Details of Ponot Waterfall page (Figure 6) presents

comprehensive content about the tourist site, including its description, history, and
visual representations. This aligns with the goal of helping users make informed
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choices before purchasing tickets. Such contextual information is essential for
tourism apps, particularly for attracting first-time visitors or those unfamiliar with
the location.

The system further supports user engagement and conversion through the Ticket
Purchase Button View (Figure 7). Located at the end of the destination details, this
feature integrates additional information such as user reviews and maps to the
location. The strategically placed purchase button facilitates a smooth transition to
the next stage, reducing user hesitation and increasing transaction completion
rates.

A major improvement is visible in the Ticket Booking Details (Figure 8), which
offers a structured form for users to fill in arrival dates, select vehicle type, choose
ticket quantity, and complete the payment through digital methods. This directly
supports the aim of reducing long queues and minimizing human error by
automating the transaction process. The transparent cost breakdown and real-time
confirmation further boost trust and usability.

JTAIr Terjun Ponot
Surya Hadji

Foto

b

Air Terjun Ponoty/ Deskripsi

Objek Wisata

Ini adalah air terjun ponot yang ada di
sumatera utara
JI. Air Terjun Ponot

Sejarah
Foto
Dahulu kala air terjun ponot terbentuk darl

Air Terjun Ponot
' ‘ Ulasan Pengguna
Fasilitas Surya Hadji
Tempat yang Indah
Deskripsi
Are surya Hadji
Par ini adalah air terjun ponot yang ada di

sumatera utara Parkir nya luas

Sejarah
Dahulu kala air terjun ponot terbentuk dari

Figure 5. Dashboard Figure 6. Info Details Figure 7. Purchase

To enhance record-keeping and transparency, the system includes a Ticket
Purchase History page (Figure 9), which logs all user transactions. Here, users can
view the number of tickets purchased, total payment, unique ticket codes, and
current status (e.g., pending or successful). This feature not only improves user
control over purchases but also aids the management team in maintaining
systematic data on visitor inflow.
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Finally, the Details of Tickets Already Purchased page (Figure 10) ensures that
users can access essential information about their tickets anytime. This includes
the ticket code, user’s name, origin and destination, visit date, and instructions for
presenting the ticket at the entrance. By digitizing ticket validation, the system
eliminates the need for paper-based tickets, aligning with the aim of environmental
sustainability.
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- Air Terjun Ponot Rp.13.000 Air Terjun Ponot
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Roda2 Roda 4 Tiket-fIQVYVNI
\ Retribusi Pengelolaan Medan =
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Jumlah Tiket : Rejo ponot
e 3 ) Air Terjun Ponot Rp. 8.000
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Total Pembayaran : Rp. 39.000
Berikan tiket ini ke petugas
Figure 8. Booking Figure 9. Hlstory Flgure 10. Purchased

Altogether, the results illustrate how the FAST methodology was successfully
applied to design a system that is operationally effective, environmentally friendly,
and user-centric. Fach feature in the system contributes to addressing the initial
challenges—particularly manual inefficiencies and poor visitor experience—while
also enhancing the digital transformation of tourism management. The system not
only meets but exceeds the original research aims by combining modern interface
design, efficient workflows, and sustainable practices.

3.3. Testing

The system trial was conducted using the black box testing method, which focuses
on evaluating system functionality based solely on the expected outputs for given
inputs, without analyzing the underlying code or internal structure. This approach
was particularly effective in verifying that each feature of the Ponot Waterfall E-
Ticketing Application worked as intended in real-world scenarios. The goal was to
ensure the reliability, usability, and correctness of all system components—ranging
from input handling to transaction processing and output generation—prior to full
deployment.
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Testing Scenario

Expected System Outcome

Conclusion

The user accessed the Ponot
Waterfall Ticket Booking
Application, and the login

page was displayed.

The application opened the
Login Page.

\/

The user entered their
username and password to
access the dashboard page.

The application successfully
verified the username and
password and redirected the
user to the dashboard page.

The user selected the Ponot
Waterfall detailed
information menu.

The application opened the
detailed information page about
Ponot Waterfall.

The user selected the "Buy
Ticket" button.

The application redirected the
user to the Ponot Waterfall
ticket purchase page.

The user selected the visit
date, transportation method,
and number of visitors.

The application responded
accordingly and displayed the
ticket price based on the
selected transportation option.

The user selected a payment
method and completed the
payment process.

The application processed the
payment successfully and
redirected the user to the
Transaction History Page.

The user clicked on the
details of the purchased
ticket.

The application displayed the
available ticket.

Table 1. Black Box Testing Results illustrates a series of testing scenarios simulating
typical user interactions. These included actions such as logging into the
application, accessing the Ponot Waterfall information page, selecting tickets, and
proceeding through the payment process. In every scenario, the system responded
in accordance with the expected behavior. For example, when a user accessed the
application, the login page displayed correctly. After entering valid credentials, the
user was scamlessly redirected to the dashboard. Similarly, selecting the "Buy
Ticket" button led users to the ticket purchase page, where they could choose the
date of visit, transportation type, and number of visitors—all of which triggered
accurate responses from the system, including real-time ticket pricing based on
user input. Additionally, payment processes were completed successfully, and users
were automatically redirected to the Transaction History Page, where all purchase
records were correctly displayed. Clicking on a purchased ticket revealed complete
ticket details, fulfilling the application's role in digitizing the ticketing process
effectively.
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The results of the black box testing affirm that the Ponot Waterfall E-Ticketing
Application functions seamlessly and aligns with the initial system design. It
effectively supports end-to-end operations—from login authentication and
tourism information retrieval to ticket selection, payment, and digital ticket display.
Each component met usability and performance expectations, ensuring that users
can conduct transactions with ease, speed, and accuracy. These findings validate
the system’s readiness for full-scale implementation and suggest that it will
significantly enhance the efficiency of ticket management and the visitor
experience at Ponot Waterfall.

3.4. Discussion

The successful development and testing of the Ponot Waterfall E-Ticketing
System underscore the importance of digital transformation in the tourism sector,
particularly in response to growing visitor demands, environmental concerns, and
operational inefficiencies associated with manual systems. The system was
designed using the FAST (Framework for the Application of System Thinking)
methodology, which allowed for a structured and iterative approach in identifying
user needs, analyzing system requirements, and developing a responsive solution.

The use of black box testing to validate the system ensured that the application
was evaluated purely from a user-centric perspective. This method was particularly
effective in confirming that the system's functionality aligned with expected
outcomes without the need to examine the internal codebase. Every component—
from login and dashboard access to ticket selection and payment—was shown to
operate reliably across different scenarios, confirming the system’s readiness for
practical deployment.

The core reason the system succeeded in meeting its design goals lies in its direct
response to previously identified gaps. For example, manual ticketing at Ponot
Waterfall had long been plagued by long queues, visitor dissatisfaction, and
administrative inefficiencies. By digitizing the ticketing process, the system not
only reduced wait times but also simplified data management for administrators.
This is especially critical during peak seasons when transaction volumes are high
and real-time data tracking becomes essential. Another key success factor is the
integration of mobile e-commerce principles, which offer flexibility and
accessibility. Visitors can now plan their trip in advance, purchase tickets remotely,
and receive instant confirmation—all of which contribute to a smoother and more
satisfying user experience. The system also supports multiple payment methods,
allowing for broader usability and financial inclusivity.

From an environmental perspective, the shift to digital ticketing reduces the use of
paper-based tickets, aligning with global trends in eco-tourism and sustainable
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tourism development. This not only enhances the site's environmental image but
also reduces operational costs over time. The system thereby supports
sustainability on two fronts: environmental impact and long-term economic
efficiency. Furthermore, the implementation of features like transaction history
and digital ticket access helps address common concerns related to lost tickets or
payment disputes. These functionalities provide transparency and build user trust,
which are essential for increasing user adoption and satisfaction.

However, while the results indicate a robust and well-functioning system, the
analysis also points to opportunities for further refinement. For example, while the
black box testing proved functional adequacy, it did not assess performance under
high-load conditions or explore deeper security vulnerabilities—both of which are
crucial as the system scales up. Future work should consider integrating load
testing, user feedback loops, and real-time data analytics to enhance resilience and
adaptiveness.

In addition, the system could benefit from expanded integrations, such as QR code
scanning at the site entrance for faster validation, push notifications for event
updates, or partnerships with local tourism services to bundle offerings. These
enhancements would not only enrich the user journey but also promote cross-
sector collaboration and economic development within the region. the system’s
effectiveness stems from its ability to directly address the practical problems faced
by both tourists and administrators at Ponot Waterfall. Through the use of a
structured development methodology and user-focused testing, the application has
proven to be a viable model for digital ticketing. The results highlight not just
technical success, but also strategic alignment with broader goals of efficiency,
sustainability, and digital innovation in tourism. The insights gained from this study
may serve as a valuable reference for similar implementations across other tourism
destinations seeking to modernize their service delivery.

4. CONCLUSION

This research successfully developed a mobile e-commerce-based e-ticketing
system for Ponot Waterfall by applying the FAST methodology. The system was
designed to address problems in the existing manual process, such as long queues,
limited access to information, and inefficient data management. By enabling online
ticket purchases and providing destination details, the application enhances visitor
convenience and supports faster transactions. It also contributes to environmental
sustainability by reducing the reliance on paper tickets. System testing using the
black box method confirmed that all key features—including login, ticket selection,
payment processing, and ticket display—functioned correctly and met user
expectations. The FAST methodology proved effective in aligning system features
with user needs, streamlining both development and usability. From a managerial
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perspective, the system supports accurate and real-time transaction data,
improving decision-making and operational transparency. It also creates
opportunities for expanding digital tourism services to other destinations. Future
enhancements may include integration with multiple payment options, cross-
platform support for iOS and Android, and additional features like visit reminders
or interactive maps. Overall, the system meets the research aim by improving the
digital ticketing experience while strengthening sustainable and efficient tourism
management at Ponot Waterfall.

REFERENCES

[1]

M. Z. Batubara and M. I. P. Nasution, “Sistem Informasi Online
Pengelolaan Dana Sosial Pada Rumah Yatim Sumatera Utara,” |. Teknol. Dan
Sist.  Inf.  Bismss, vol. 5, no. 3, pp. 164171, 2023, doi:
10.47233 /jteksis.v5i3.819.

M. Solihat and D. Sandika, “E-Commerce di Industti 4.0,” |. I/m. Bisnis dan
Ekon. Asia, vol. 16, no. 2, pp. 273-281, 2022.

J. Juliana, S. Maleachi, R. Sianipar, N. B. Sitorus, and R. Pramono,
“Sosialisasi Pariwisata Berkelanjutan Di Desa Wisata Bagot,” Community Dev.
J. J. Pengabdi. Masy., vol. 4, no. 2, pp. 4871-4880, 2023.

D. R. Anggarini, “Kontribusi UMKM Sektor Pariwisata Pada Pertumbuhan
Ekonomi Provinsi Lampung 2020,” EKOMBIS Rew. J. Ilm. Ekon. dan Bisnis,
vol. 9, no. 2, pp. 345-355, 2021.

1. B. P. Bhiantara, G. Indrawan, and K. Y. E. Aryanto, “Pengembangan
Sistem Informasi Pariwisata Terintegrasi E-Ticket Mobile dengan Metode
Extreme Programming (Studi Kasus Dinas Pariwisata Karangasem),” J.
SISKOM-KB (Sisten Komput. dan Kecerdasan Buatan), vol. 5, no. 1, pp. 38—48,
2021.

P. M. Purba and S. Suendri, “Aplikasi E-Comerce Produk UMKM
menggunakan Metode Filtrasi Kolaboratif berbasis Mobile,” Edumatic ].
Pendidik. Inform., vol. 8, no. 1, pp. 300-309, 2024.

W. Rahman and L. Saudin, Baban Ajar Sistem Informasi Manajemen. Bandung:
Penerbit Widina Bhakti Persada Bandung, 2022.

R. M. N. Halim, “Sistem Informasi Penjualan Pada TB Harmonis
Menggunakan Metode FAST,” J. Sisfokom (Sistem Inf. dan Komputer), vol. 9,
no. 2, pp. 203-207, 2020.

B. O. Lubis, B. Santoso, R. T. Yunandar, B. A. Wahid, and F. E. Schaduw,
“Desain Sistem Informasi Pemesanan Paket Wisata Dengan Metode
Framework Application of System Thinking (Fast),” JATI (Jurnal Mbs. Tek.
Inform., vol. 8, no. 3, pp. 2525-2532, 2024, doi: 10.36040/jati.v8i3.8943.

Khairrun Nisa, Yabfizham| 603



Journal of Information Systems and Informatics
Vol. 7, No. 1, March 2025

p-ISSN: 2656-5935 http:/ /journal-isi.org/index.php/isi e-ISSN: 2656-4882

[10]

[11]

[12]

[14]

[18]

[19]

S. S. Sundari ez al, “Perancangan E-commerce pada Unit Kerja BUMDes
Desa Tanjungsari Berbasis Web Menggunakan Metode FAST ( Framework
for the Application of System Thinking ),” Sewin. Nas. Corisindo-Universitas
Teknol. Bandung, pp. 424—429, 2024.

Z. F. Lubis and A. Widarma, “Design of an Inventory Information System
Using the Systems Thinking Application Framework Pendahuluan,” J.
IPTEK Bagi Masy., vol. 3, no. 4, pp. 143-151, 2024.

F. Ariani, “Perancangan Sistem Informasi Perpustakaan Berbasis Web
Dengan Metode Framework For The Application System Thinking (Fast),”
J. INTI Nusa Mandiri, vol. 14, no. 1, pp. 21-26, 2019.

D. S. Sany, F. Zikri, Y. Yuliani, A. Suryana, M. Syamsiah, and A. A.
Imansyah, ‘“Penerapan Metode FAST dan Analisis PIECES pada
Perancangan Aplikasi EFarash,” Explor. J. Sist. Inf. dan Telemat., vol. 15, no.
1, p. 47, 2024, doi: 10.36448/jsit.v15i1.3427.

S. Wahyuni and 1. Abdul Aziz, “Pengembangan Sistem Informasi
Administrasi Petshop Berbasis Web Dengan Metode Framework for the
Application System Thinking (FAST),” Informaties Digit. Expert, vol. 5, no. 1,
pp- 9-15, 2024, doi: 10.36423/index.v5i1.1011.

D. N. A. Sari and N. Mariana, “Perancangan Sistem Informasi Persediaan
Barang Menggunakan Metode FAST Pada PT Puguh Bachti Karsa,” Progresif
J. Iim. Komput., vol. 20, no. 2, pp. 774-783, 2024.

A. Khasanah, 1. R. Indra Astutik, and Y. Rahmawati, “Sistem Informasi
Pinjaman Modal Tani Berbasis Web Pada Penggilingan Padi Barokah
Menggunakan Metode Fast,” JIPI (Jurnal Ilm. Penelit. dan Pembelajaran Inform.,
vol. 9, no. 1, pp. 272-283, 2024, doi: 10.29100/jipi.v9i1.4444.

P. P. B. Bangun, R. Alamsyah, and S. Nasution, “Rancang Bangun Sistem
Informasi Arsip Berbasis Web pada Sekolah SMP Negeri 2 Selesai
menggunakan Metode FAST,” |. Inform. Press, vol. 2, no. 1, pp. 19-29, 2025.
N. Nurjayadi, K. Andesa, T. Nasution, and H. Herwin, “Peringatan Dini
Masa Studi Dan Ipk Mahasiswa Berbasis Framework for Application of
System Thinking,” J. Teknol. Dan Open Source, vol. 3, no. 2, pp. 261-271,
2020, doi: 10.36378/jtos.v3i2.738.

R. Haerani, P. A. Nugroho, and A. S. Ansor, “Implementation of the Fast
Method in a Web-Based Inventory Information System,” JURTEKSI (Jurnal
Teknol. dan Sist. Informasi), vol. 10, no. 3, pp. 483—490, 2024, doi:
10.33330/jurteksi.v10i3.3089.

R. Samihardjo and 1. A. Hidayat, “Design of Information Systems Web-
Based Inventory Using The FAST (The Framework Of Application System
Thinking) Method at PT.Whoto Indonesia Sejahtera in Bandung,” Inz. J.
Appl. Bus. Inf. Syst., vol. 4, no. 2, pp. 121-131, 2020.

604 | Enbancing Tourist Experience at Ponot Waterfall with a Mobile E-Ticket .....



Journal of Information Systems and Informatics
Vol. 7, No. 1, March 2025

p-ISSN: 2656-5935  http://journal-isiorg/index.php/isi  e-ISSN: 2656-4882

[21] V. Anantha, L. Leo, and H. Pandia, “Desain Sistem Informasi Bank Sampah
Menggunakan Framework Fast Waste Bank Information System Design
Using the Fast Framework,” J. Inf. Technol. Comput. Sci., vol. 7, no. 2, pp.
382-392, 2024.

Khairrun Nisa, Yabfizham| 605



