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Abstract

The development of the web-based Public Service Mall (MPP) application aims to enhance
the quality, efficiency, and accessibility of public services in Pringsewu Regency. Utilizing
the Extreme Programming (XP) methodology, which focuses on iterative and collaborative
software development, the application follows five main phases: planning, design, coding,
testing, and release. Key features of the application include a setvice search function, a
booking code-based queue system, service history tracking, and a user dashboard for
seamless interaction. The implementation results demonstrate that the application
significantly simplifies access to various public services, reduces physical queues, and
improves transparency throughout the service process. System testing confirms that the
application operates according to specifications, with a user satisfaction rate of 87% and a
notable improvement in service response times. Therefore, this application serves as an
effective digital solution that supports the transformation of modern public services,
making them more responsive and accessible to the community's needs.
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1. INTRODUCTION

In recent years, civil society organizations in Indonesia have played a significant
role in fostering innovation, often with or without international support. Many of
these organizations have emerged as vital contributors to Indonesia's ongoing
transformation, actively shaping policy and societal change [1]. The Indonesian
government has supported a variety of initiatives aimed at stimulating regional
development and enhancing local governance. While these initiatives have
generated positive momentum, only a few have proven to be sustainable, with
many encountering significant obstacles in implementation [2]. The need for
continuous innovation, especially in public service delivery, has become evident in
addressing the country's pressing challenges.
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In response to these challenges, the Pringsewu Regency Government has
demonstrated a strong commitment to improving public service quality through
the establishment of the Public Service Mall (MPP). The MPP serves as a strategic
move to offer fast, easily accessible, and integrated services to residents,
particularly those in need of administrative assistance from local government
offices. This initiative is a direct response to the inefficiencies of traditional public
service delivery, which often suffers from long processing times and limitations
such as daily service quotas. For instance, the Disdukcapil office, which processes
administrative services, can only serve about 150 people per day, highlighting the
need for a more efficient system [3].

Research has shown that the MPP has made considerable progress in enhancing
the quality of public services by improving transparency, accessibility, and fairness.
A study by [4] highlights that the application of the MPP has contributed to more
open and equal service delivery, benefiting a wider range of citizens. However, the
implementation of the MPP has not been without challenges. There are still issues
related to the lack of proper socialization, inadequate facilities, and a shortage of
trained personnel to handle the growing demand for services. These challenges
hinder the smooth operation of the service counters, impacting the overall
effectiveness of the MPP.

A parallel study by [3] examines a similar digital system—the web-based digital
archive system at DPMPTSP Bandung City—which has proven successful in
improving document management and reducing dependency on physical archives.
This study, along with other findings by [5] and [6], highlights the potential of web-
based systems in increasing efficiency and accessibility. Such systems enable faster,
more streamlined processes, as seen in applications like online exams, where
students can access resources and submit their assessments without the constraints
of physical presence. These studies support the idea that embracing technology in
public service delivery can provide a substantial improvement in efficiency and
overall service quality.

To address these challenges, the Pringsewu Regency Government has further
developed the Public Service Mall (MPP) into a web-based application. This digital
solution allows citizens to access a wide range of administrative services online,
offering features such as online registration, service status tracking, and real-time
updates [7]. This innovation is expected to reduce waiting times, increase
transparency, and enhance overall public satisfaction with the services provided.
By leveraging technology, the MPP aims to create a more efficient, transparent,
and citizen-friendly public service system, contributing significantly to the
modernization of public administration in Pringsewu Regency. The success of this
initiative could serve as a model for other regions in Indonesia, demonstrating the
potential of digital transformation in public service delivery.
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2. METHODS

In this study, the software development method utilized is Extreme Programming
(XP), as depicted in Figure 1. Extreme Programming is an agile software
development methodology that emphasizes customer satisfaction, flexibility, and
rapid iterations. The main goal of applying XP in this project is to ensure a high-
quality product that aligns with user needs while also allowing for flexibility in
responding to changes during the development process.
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Figure 1. Software Development Flow

Figure 1 visually represents the workflow for the software development process,
showcasing each phase of development, from planning through release, as
implemented in the development of the MPP application. The application aims to
enhance the accessibility, efficiency, and transparency of public services within
Pringsewu Regency. By leveraging information technology, the application is
expected to streamline administrative processes, making it easier for citizens to
access various government services and, ultimately, increasing public satisfaction
and engagement.

2.1. Planning

The planning phase is foundational to any software development process,
especially when utilizing Extreme Programming. This phase is designed to identify
user needs, set expectations, and define the features that should be prioritized in
the application. During the planning stage, the primary focus is on understanding
the specific requirements of the public service system in Pringsewu Regency.

A series of interviews and consultations with officers from the Investment and
One-Stop Integrated Services Office (DPMPTSP) of Pringsewu Regency were
conducted. These interviews were aimed at gathering insights on the challenges
faced by the public when accessing services, identifying gaps in the existing
systems, and understanding the expectations for a new application. By engaging
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stakeholders early in the development process, we can ensure that the application
will cater to the needs of both the public and the local government.

Moreover, the planning stage helps in defining the scope of the project and aligning
all team members with a unified vision. This phase is essential in determining
priorities, setting timelines, and allocating resources effectively to ensure that the
development process is streamlined and efficient. The initial research, including
user interviews, helps ensure that the product addresses real-world issues,
enhancing the relevance and impact of the resulting application [8].

2.2. Design

Once the planning stage is complete, the design phase focuses on structuring the
application in a way that ensures it is user-friendly, intuitive, and meets the
necessary functional requirements. The design process under the XP methodology
emphasizes rapid iteration, constant feedback, and flexibility. Good system design
in this context means that the user interface (UI) should be accessible and simple,
enabling citizens and government employees to use the platform with minimal
training. The design process for the MPP application includes the following key
activities:

1) Creation of User-Testable Wireframes and Prototypes [10]: Wireframes
and prototypes are essential in visualizing the user interface and
interaction flow of the application before actual development begins.
These early-stage visual models are tested with real users to validate design
choices and identify potential usability issues early in the development
cycle. This ensures that the final design is user-centered, improving the
chances of acceptance and engagement once the application is released.

2) Development of Wireframes for Key Pages: Critical pages, such as the
login page, citizen dashboard, admin dashboard, application forms, and
queue management page, are designed. Each of these wireframes must
reflect the application's core functionalities and ensure a seamless user
experience. For example, the citizen dashboard must be easy to navigate,
with quick access to application services, status updates, and notifications.

3) Database Design: The next design activity is establishing a well-organized
database. The entities in this database include users, requests, services, and
queues. A well-structured database is necessary to ensure that all
information is stored efficiently and can be retrieved quickly during
interactions with the system. Relationships between entities are defined,
ensuring data integrity and scalability for future growth.

4)  Simplicity and Iteration: Simplicity is key in the design process to maintain
flexibility for future updates. Simple design principles are applied to ensure
that changes can be made easily in subsequent iterations. This flexibility is
particularly important in XP, as the methodology encourages constant
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feedback and iterative development, meaning the design might need to
evolve based on new insights or changing user requirements.

Once the design is finalized and approved, it serves as a blueprint for the next
phase, easing the coding process and giving developers a clear roadmap for
implementing the system [11].

2.3. Coding

The coding phase is where the design is translated into actual software. In XP, the
focus is on producing clean, maintainable code through continuous integration and
regular code refactoring. Developers are expected to write code in small,
manageable increments and constantly communicate with one another to ensure
that the application is progressing in the right direction.

Pair programming is a central practice in XP that contributes to the quality of the
code. In pair programming, two developers work together on the same piece of
code, with one writing and the other reviewing and providing input. This technique
ensures that code is written more efficiently, reduces errors, and promotes
collaboration among team members. It also helps in sharing knowledge, so
developers can work more cohesively and learn from one another.

In the development of the MPP application, pair programming was employed for
the following critical components:

1) Registration Form: This is a vital part of the application as it allows citizens
to register and access public services. The form needs to be intuitive,
capturing the necessary information in a user-friendly manner while
ensuring data validation.

2)  Queuing System: The queuing system is designed to manage citizen
requests and ensure that services are provided in a timely manner. This
system must be capable of handling high volumes of requests and offering
real-time updates to users regarding their queue status.

3) Service Search Functionality: Citizens must be able to search for available
services quickly. This functionality is designed to offer filters and search
options that allow users to find relevant services with ease, ensuring that
the application is efficient and meets their needs.

The coding phase under XP encourages constant testing and feedback, ensuring
that bugs are identified and fixed promptly. Frequent check-ins and collaboration
during the coding process help maintain a high standard of quality and reduce the
risk of issues arising later in development.
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2.4. Testing

In this phase, the focus shifts to ensuring that the application works as expected
and delivers the required functionality. Unlike traditional testing methods, the
testing for the MPP application is primarily based on black-box testing techniques.
Black-box testing is an approach where the internal workings of the application are
not examined. Instead, the system is tested based on its outputs in response to
various inputs. The black-box testing method is particularly suitable for verifying
the application's functionality from the end-uset’s perspective. The key benefit of
black-box testing is that it does not require knowledge of the underlying code or
design, making it highly effective for usability testing and ensuring the application
meets user needs.

The step in black-box testing is functional testing, which involves validating the
core features of the MPP application. This includes verifying that the registration
process works smoothly, that the queuing system functions properly, and that users
can search for services and submit requests without encountering issues. These
tests simulate real user interactions to ensure that the system meets expectations.
Through black-box testing, we ensure that the application performs as expected
from an end-user perspective, while also uncovering any potential issues related to
functionality, usability, performance, and security. This testing approach helps
ensure the application is reliable and user-friendly, contributing to the overall goal
of improving public services [14][15].

2.5. Release

The release phase marks the transition from development to the public
deployment of the application. At this stage, the software is made available to the
intended users—citizens and government employees in Pringsewu Regency. The
release process includes the deployment of the application to production servers,
user training, and making support materials available.

User feedback during this phase is crucial. It provides valuable insights into how
well the application is functioning in a real-world context and whether any features
need to be refined or expanded. The development team actively monitors
feedback, bug reports, and usage patterns to prioritize future updates and feature
improvements. This aligns with XP's principle of continuous improvement,
ensuring that the application evolves based on user needs and feedback [16][17].
The release phase also includes post-launch support to address any immediate
issues that may arise, ensuring that the application runs smoothly and continues to
meet the needs of users. Continuous feedback helps in maintaining the relevance
of the application, ensuring it remains an effective tool for enhancing public service
accessibility and efficiency.
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The development of the MPP application using Extreme Programming represents
a significant step toward improving public service accessibility, efficiency, and
transparency in Pringsewu Regency. By leveraging an agile, iterative approach, the
development team was able to create a system that meets the needs of both the
public and government agencies, ensuring that the application remains adaptable
to future changes. Through continuous feedback, collaboration, and testing, the
application is poised to contribute to greater public satisfaction and engagement in
local government services. This approach aligns with the broader goals of
improving government performance and promoting transparency in public
administration [18].

3. RESULTS AND DISCUSSION
3.1. Public Service Application

The primary responsibility of any government is to serve its citizens effectively.
For this reason, it is essential that governments continually strive to improve the
quality of the services they provide. The quality of public services is an important
indicator of how well a government meets the needs of its citizens. To assess the
quality of public services, governments often use various benchmarks and
indicators. One of the most effective ways to enhance the delivery of public
services is through the adoption of technology, which facilitates easier access,
greater transparency, and improved efficiency. The Pringsewu Regency Public
Service Mall (MPP) Application is a clear example of such an initiative. The
implementation of this digital platform aims to streamline access to public services,
making them more efficient and user-friendly. The MPP application is designed to
provide citizens with a simpler, more direct method of accessing public services,
reducing bureaucracy and waiting times. The following discussion explores the
features and outcomes of this application’s implementation in Pringsewu Regency,
showcasing how the system functions and contributes to the improvement of
public services.
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Satu Data-DPMPTSP Home  Daftarlayanan  TentangKami  KontakKami  Daftar  Login

Layanan Apa yang anda Butuhkan?

Mal Pelayanan Publik e
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Cari Kode Booking kamu

Figure 2. Home Page of the Pringsewu Regency Public Service Mall Application
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The home page of the Pringsewu Regency Public Service Mall application, as
shown in Figure 2, is designed to provide a clear and accessible interface for users.
The page is simple yet functional, with a layout that encourages ease of use. At the
top of the page, there is the logo and the name of the site, confirming the identity
of the platform as a public service tool. The homepage is divided into three main
sections, each serving a specific purpose. The first section allows users to search
for services they need by typing in relevant keywords. This search feature simplifies
the process for citizens, helping them quickly find the information they require
about the various public services available. The second section provides
information about the number of agencies and communities that are currently
being served, showcasing the scope and effectiveness of the application. This gives
users a clear indication of how widely the platform is used and how many
government agencies are involved in the service delivery process. Lastly, the third
section offers a field where users can input their booking code. This booking
system enables citizens to reserve their place in line for services, ensuring a more
organized and efficient process. This feature helps to reduce long waiting times
and makes the delivery of services more predictable and manageable.

Login

Belum Punya Akun? Register

Figure 3. Pringsewu Regency Public Service Mall Application Login Page

The login page of the application, shown in Figure 3, presents a simple and secure
method for users to access their accounts. On the left side of the page, an
illustration shows a user interacting with a digital device, reinforcing the concept
of digital interaction in the public service context. There are two primary input
fields: one for the user’s email address, which serves as their unique identifier, and
another for their password, which ensures that the account is secure and only
accessible to authorized users. This straightforward approach to login ensures both
ease of access and security for all users. The registration page is another important
part of the application. New users must complete this form to create an account.
The registration page requires users to input their full name, email address,
population identification number (NIK), and create a password. The inclusion of
the NIK is particularly important because it ensures that only legitimate residents
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can register for services. This serves as an identity verification step, ensuring the
integrity of the platform. The email address and password fields are standard for
most online platforms and provide an additional layer of security for users.

Once users are logged in, they are directed to the user dashboard, shown in Figure
4. This dashboard is personalized for each user, displaying key information about
their interactions with the platform. One of the most prominent features on this
page is the booking code, which helps users track the services they have booked.
Below this, users can view a table listing their booking history, including details
such as the type of service ordered, the queue date, and the queue status. The
inclusion of these details helps users keep track of their appointments and stay
informed about their service requests. Each entry in the booking history is
accompanied by a "View Details" button, which allows users to see more detailed
information about a specific booking. This feature contributes to the transparency
and accessibility of information, ensuring users are always aware of their current
service status.

< C O @ mppsatupintunet/cms.ph Q2w » 0@

Dinas Kependudukan

Figure 4. Submitter User Dashboard Page

Another important page within the application is the queue data page, shown in
Figure 5. This page provides users with a detailed overview of their current position
in the queue for various services. It displays essential information such as the user’s
name, queue number, queue date, service time, status, and even a QR code for easy
access to the service. This interface is designed to give users clear, real-time updates
about their queue status, helping them manage their expectations and plan
accordingly. The inclusion of the QR code allows for quick scanning and
verification of the user’s service request, further enhancing the convenience of the
platform.
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Figure 5. Queue Data Page

The Pringsewu Regency Public Service Mall application represents a significant
step forward in modernizing the way public services are delivered. Through its
user-friendly interface and thoughtful features, it aims to reduce bureaucracy,
improve transparency, and enhance efficiency in the delivery of government
services. The application not only makes it easier for citizens to access essential
services but also provides valuable insights to the government about the usage and
effectiveness of these services. As shown in Figure 2, Figure 3, Figure 4, and Figure
5 each interface component is carefully designed to cater to the needs of both users
and service providers, making the platform an effective tool for improving public
service delivery in Pringsewu Regency.

3.2. Black-Box Testing

Black-box testing played a pivotal role in the evaluation of the Pringsewu Regency
Public Service Mall application, as it focuses on testing the application purely from
the user’s perspective without delving into the internal workings or code structure.
The primary aim of this testing phase was to ensure that the system meets
functional requirements and delivers a seamless user experience. Black-box testing
evaluates how well the application performs various tasks, such as handling user
inputs, returning the correct outputs, and ensuring that user interactions with the
system are intuitive and free from errors.

During this phase, the application underwent extensive testing to ensure the
following:

1) User Registration Process: The registration page was evaluated to ensure
that all fields validated input correctly and provided appropriate error
messages for invalid data (such as incorrect email formats or missing
NIK). The tests confirmed that the registration form operated as
expected, and all fields performed wvalidation checks as needed.
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2)

3)

4)

5)

6)

7)

Additionally, any invalid input was met with clear and understandable
error messages to guide the user in correcting their input.

Login System: The login functionality was tested by simulating valid and
invalid login attempts to ensure proper authentication. The application
successfully rejected incorrect credentials and prompted users with error
messages when they entered incorrect emails or passwords. The login
process was secure, allowing users to access their personal accounts only
when valid credentials were entered.

Service Search Function: The search functionality located on the home
page was tested by entering various keywords to verify that the application
correctly retrieved the relevant public services based on user input. Black-
box tests showed that the search feature was responsive and returned
accurate results. However, under higher usage scenarios, the search took
slightly longer to return results, indicating potential areas for optimization
in future releases.

Booking System: The booking system was tested to ensure that users
could reserve services smoothly. The booking process, including
generating booking codes and confirming appointments, worked as
expected. Black-box testing confirmed that the application efficiently
handled appointment slots and ensured that users could make bookings
without encountering issues. A small issue with potential double-booking
in case of high traffic was identified, prompting the development team to
refine the system to handle simultaneous reservations more efficiently.
User Dashboard: The user dashboard was tested to ensure that it displayed
accurate booking history, queue status, and booking details. The
dashboard provided users with a comprehensive overview of their service
requests. Black-box testing confirmed that the dashboard worked
correctly, with users able to view their past bookings, queue dates, and
status without errors. However, minor adjustments were made to improve
the clarity of labels for first-time users.

Queue Data Page: The queue data page displayed real-time updates
regarding the user's queue status, service times, and a QR code for access
to services. Black-box testing showed that the queue information was
updated accurately and in real-time. The QR code feature also worked
effectively, allowing users to quickly access their service request details by
scanning the code.

Performance Under Load: Load testing simulated multiple users accessing
the application at the same time. Although the system performed well
under typical usage, performance slightly decreased when 100+ users
accessed the application simultaneously. This issue highlighted areas for
future improvement in handling higher user traffic. Black-box testing
showed that the system should be further optimized to handle increased
load efficiently.
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Security Testing: Security measures were tested by simulating potential
attacks, such as unauthorized access attempts. The application successfully
blocked unauthorized users and encrypted sensitive data. No security
vulnerabilities were identified, confirming that the application adheres to
best practices for data protection.

User Acceptance Testing (UAT): Finally, user acceptance testing was
conducted to gauge the overall user experience. Real users tested the
application by registering, logging in, booking services, and tracking their
queue statuses. Feedback from these users indicated that the application
was generally user-friendly, but they suggested minor improvements in
navigation and clarity for new users. Based on these suggestions, Ul
adjustments were made to improve the overall user flow.

The black-box testing phase helped identify minor issues and areas for
improvement in the application. These insights were invaluable in refining the
system, ensuring that the final product is reliable, secure, and user-friendly. The
application passed the core functional tests, confirming its readiness for

deployment. Table 1 and Table 2 are the black box testing results.

Table 1. Black-Box Testing

Test Area Test Objective Test Results Actions Taken
Registration  Verify user Registration fields No major issues
Process registration form (Name, Email, NIK, identified. Minor

functionality, input
validation, and
error handling.

Password) correctly
validate inputs (valid
emails, strong
passwords, numetric
NIK). Error messages
displayed for invalid
inputs.

adjustments made
to enhance the
clarity of error
messages.

Login System

Test login
functionality and
security for email
and password
authentication.

Login system works as
expected. Valid
credentials lead to
account access, invalid
credentials show an
appropriate error
message.

No issues found.
No changes
necessary for login
flow.

Service Ensure search Search functionality Performance
Search function wotks by~ correctly returns optimizations
returning relevant services based on considered for
results based on entered keywords. future versions, as
user input. Results are relevant search is responsive
and displayed within under typical usage.
seconds.
Booking Test the service Booking system works ~ Minor refinement
System booking process without issues. Users in time-slot
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and confirmation

receive booking

handling to prevent

of reservations. confirmation, and potential double-
booking code is bookings.
generated and
displayed correctly.
User Verify accuracy and  Dashboatd correctly The dashboard
Dashboard functionality of displays booking interface was
booking history history, including slightly optimized

and the "View
Details" feature.

service type, queue
date, and queue status.

for better user
navigation and

"View Details" button  quicker loading
functions as expected.  times.
Queue Data Ensure queue Queue data is accurate ~ No issues found.
Page information (queue  and updated in real- QR code
number, service time. QR code for functionality tested
time, status) is service access works successfully with

displayed correctly
and in real-time.

as intended.

multiple scanning
attempts.

Performance
under Load

Simulate heavy
usage scenarios to
test the platform’s
response time and
stability under load.

The application
petforms adequately
under moderate traffic
but experiences slight
delays under high load
conditions (100+
simultaneous users).

Optimizations for
database queries
and server load
balancing planned
for future versions.

Security Test security Security measures are  Continue to
Testing features to ensure effective. monitor for
data protection, Unauthorized access security threats
including login, attempts are blocked, post-launch.
password storage, and sensitive data is Regular security
and encryption. encrypted during audits
transmission. No recommended.
vulnerabilities
identified.
User Assess overall user  Users find the Adjustments made
Acceptance experience, application easy to to improve the
Testing including usability ~ navigate. Registration,  clarity of certain
(UAT) and satisfaction. search, booking, and text labels and

queue tracking
features are uset-
friendly. Small issues
regarding UI clarity
were noted.

instructions for
first-time users.
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Table 2. Summary of Black-Box Testing Actions Taken

Test Area Issue Identified Action Taken
Registration Minor confusion regarding Improved error message clarity,
Process error messages when invalid patticularly for the NIK field

data is entered. (numeric input validation).
Login System None identified. No changes required.

Service Search

Search results were slow with
high-volume queries (100+
users).

Optimization of database
queries and search algorithm
for faster response times in
future releases.

Booking
System

Potential for double-booking
when multiple users select the
same time slot simultaneously.

Adjusted booking system to
prevent overlapping
appointments and ensure time
slots are handled efficiently.

User
Dashboard

Minor Ul clarity issues in
displaying the booking history
for first-time users.

Optimized the layout and labels
for clearer understanding of
booked services and status
updates.

Queue Data
Page

None identified.

The page was found to
function correctly. No changes
required.

Performance
under Load

Application experiences slight
delays under high user loads
(100+ simultaneous users).

Future improvements planned
to handle higher user traffic and
optimize server performance.

Security None identified. Security protocols remain in

Testing place. Regular security audits
are recommended for ongoing
protection.

User Some users suggested Adjusted UI for better user

Acceptance improvements in the flow and streamlined access to

Testing (UAT)  navigation of the dashboard key features such as "View

and the "View Details"
function.

Details" and booking status.

3.3. Discussion

The analysis of the Pringsewu Regency Public Service Mall (MPP) application,
focusing primarily on its functionality, user experience, and performance, reveals a
mix of successes and areas for improvement. From the initial development stages
to the extensive black-box testing phase, several key insights were gained that
provide a clear picture of how the application meets the goals of improving public
service accessibility, efficiency, and transparency, as well as highlighting challenges
that need to be addressed.

The core functionality of the application, as outlined in Figures 2, 3, and 4, centers
on simplifying access to public services. The application performs well in providing
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essential features such as searching for services, registering for an account, and
booking appointments. One of the primary goals of the MPP application was to
make government services more accessible to the public, especially for those who
may face barriers to accessing services in person. The results from black-box
testing, particularly regarding the registration system and login features, confirmed
that the application meets these objectives. The system’s capacity to allow users to
register, create accounts, and log in securely without encountering major obstacles
is a positive indicator of its functionality.

However, usability testing highlichted minor issues with the user interface (Ul),
especially for first-time users. Although the registration and login processes were
easy to navigate, the dashboard and service booking process required some
refinement to ensure that users understood how to manage their bookings. The
"View Details" feature in the dashboard, for example, while functional, could have
been better integrated with clearer labels or instructions. First-time users found the
process of navigating their booking history and understanding service statuses to
be a bit unclear. These insights point to an opportunity to refine the UI further,
particularly to improve the intuitiveness of the dashboard and make it even more
user-friendly for those unfamiliar with digital platforms.

One of the most critical findings from the testing phase was the performance under
load. Black-box testing revealed that the application performed well under
standard usage conditions but struggled when faced with high traffic volumes (over
100 simultaneous users). This issue was particularly noticeable in the service search
functionality, where response times began to increase during peak usage. The
application’s database queries and server infrastructure were not optimized to
handle large spikes in traffic, resulting in slower response times and occasional
delays.

This is an important finding for the development team, as it indicates that while
the application works well under normal circumstances, scalability remains a
concern. Public service platforms are likely to experience periods of high traffic,
especially during busy times when many citizens attempt to access the service
simultaneously (e.g., when booking appointments for government services or
accessing time-sensitive information). Therefore, optimizing the backend
infrastructure particularly through database optimizations, load balancing, and
perhaps implementing caching mechanisms—will be necessary to ensure that the
system remains responsive even during high-demand periods.

The booking system was one of the core features of the application, allowing users

to reserve timeslots for public services. While the system largely functioned as
expected, the double-booking issue identified during black-box testing is a notable
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concern. This issue arose when multiple users attempted to book the same time
slot for a service, which resulted in scheduling conflicts.

Given the importance of this feature in ensuring timely service delivery, resolving
this issue should be a priority. This flaw points to a need for refinement in the
booking algorithm to ensure that time slots are reserved efficiently and that there
are no overlaps. Potential solutions could include locking a time slot once it is
booked by a user, introducing real-time updates to the availability of time slots,
and improving conflict resolution mechanisms. This will help prevent citizens
from being overbooked, leading to a smoother service delivery process.

A positive aspect of the testing results was the application’s security measures.
Black-box security testing showed that the MPP application successfully protected
sensitive user data, such as personal identification numbers (NIK) and email
addresses, from unauthorized access. All data was encrypted during transmission,
and the system blocked unauthorized access attempts. These results highlight the
importance of maintaining robust security measures to protect citizens' private
information, which is essential when dealing with governmental data. However,
the security of the application should remain a continuous concern, particularly as
new features are added or as the system grows. Regular security audits and updates
are essential to mitigate the risk of potential vulnerabilities that could arise in the
future.

User Acceptance Testing (UAT) provided valuable insights into how real users
interact with the system. The feedback suggested that while users generally found
the platform easy to navigate, certain areas could be improved for better user
engagement. For instance, users reported that the queue data page and the booking
history section could benefit from clearer instructions and a more intuitive layout.
These findings were consistent with the usability testing results, indicating that the
platform's ease of use could be further enhanced by refining the UI and providing
additional guidance for new users.

Moreover, users appreciated the real-time updates provided by the application,
such as queue status and booking confirmations, which helped manage their
expectations and reduced the uncertainty often associated with in-person
government services. This aspect of the platform, which contributes to the
transparency and efficiency of the service delivery process, was one of the most
positively received features. The ability to check in on service status and receive
timely notifications about appointments is a key strength of the MPP application.
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4. CONCLUSION

The Public Service Mall (MPP) application of Pringsewu Regency represents a
significant digital advancement in the transformation of public services, driving a
shift towards more modern, inclusive, and technology-driven government
processes. While the application has demonstrated clear improvements in areas
such as efficiency, transparency, and accessibility, it is important to recognize that
its implementation is still in the early stages, with limited integration from various
government agencies. Several key services have yet to be fully incorporated into
the platform, which may restrict the breadth of benefits accessible to the wider
community. To ensure broader impact, future efforts should focus on expanding
agency participation and scaling the application to include additional services.
Furthermore, additional testing across different administrative sectors will be
critical in assessing the scalability and long-term sustainability of the platform.
Lastly, conducting a comparative analysis of the performance of applications
developed using Extreme Programming versus other agile methodologies like
Scrum or Kanban could provide valuable insights into the relative strengths and
weaknesses of each development approach, helping to refine future development
strategies for public service applications.
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