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Abstract

Integrating technology and industries has opened doors to new possibilities, leading to innovative solutions that reshape
traditional practices. The water tank industry is an example that has witnessed significant technological influence as companies
seek to optimize production processes, improve product quality, and enhance customer interactions. This article focuses on PT
Sanggabuana Berjaya Indonesia (SBI), a company operating in the water tank industry in Indonesia. It discusses challenges
related to conventional reporting methods for marketing visits and route determination for their marketing team. Previous
studies in similar contexts have successfully addressed similar issues using technology, including GPS-based monitoring for
location tracking and the development of mobile applications using the Extreme Programming (XP) model. Considering the
relevant literature and interview results with SBI's sales manager, an Android-based monitoring application is proposed as a
potential solution. The design process follows the System Development Life Cycle (SDLC) with the Extreme Programming
(XP) model, covering planning, design, coding, and testing stages. Due to time and resource constraints, further stages of
integration, delivery, retrospective, and continuous improvement are left for future work. This research proves that applying the
extreme programming model in designing industry applications is quite relevant. The results of the black box testing tested
show that all the features in the application can be used as needed.
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One industry that has experienced a significant impact from

technology integration is the water tank industry. As the
demand for efficient water storage solutions continues to grow,

I. INTRODUCTION
In today's dynamic industrial landscape, unremitting

technological advances have driven transformative changes
[1]. Various industries worldwide are embracing technological
innovation to revolutionize their operations, increase
efficiency and ultimately achieve competitive advantage [2].
This intersection between technology and industry has opened
the door to new possibilities, driving the development of
solutions that transform traditional practices [3].
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companies in this sector increasingly rely on technology to
optimize production processes, improve product quality, and
enhance customer interactions [4]. From automated
manufacturing processes to intelligent monitoring systems, the
use of technology not only simplifies operations but also
enhances the overall capabilities of the industry [5].

In developing the water tank industry in Indonesia, there is
a company called PT Sanggabuana Berjaya Indonesia (SBI).
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This SBI company is engaged in producing and marketing
water tanks under the SBI and Tedmond brands. The
salesperson's daily visit reports are still carried out
conventionally in the current business process. This reporting
process is carried out using the WhatsApp application, which
is reported by sending a picture of the marketing staff at the
Building Shop during their visit. The weakness of this
conventional method is that the Sales Manager cannot verify
the location of marketing personnel when sending pictures via
WhatsApp, which has the potential for fraud in reporting visits
to shops that are distributors of SBI company products. The
impact of fraud on the visit report process can result in a
decrease in sales. Of course, this risks harming the SBI
company's sales target.

In addition to problems related to the process of reporting
visits by marketers, SBI Company also needed help
determining the route of visits by marketers, so a lot of time
was wasted deciding on visits.

Based on previous research, several approaches have been
made to overcome problems using technology. A study at one
of the private banks in Indonesia has succeeded in proving the
use of technology to monitor marketing locations with GPS
technology [6]. Furthermore, research conducted on a private
campus in Indonesia has also succeeded in optimizing
business processes using mobile-based applications developed
with the Extreme Programming model [7]. Then the Extreme
Programming Model has also been applied to other research
objects, such as foreign language courses and training
institutes [8]. In addition, the use of technology with the
Extreme Programming model has also been proven to
facilitate administrative processes, optimize data calculations
at schools, and make it easier to authorize reports by school
principals [9].

After conducting a literature review on several previous
studies relevant to the problems at this SBI company, it was
found that the visit monitoring application could solve these
problems. Based on the results of an interview with the sales
manager of SBI Company, the Android-based application
platform is the primary choice because Android smartphones
facilitate all marketers.

The Android-based application design process uses the
System Development Life Cycle (SDLC) method with the
Extreme Programming (XP) model. Of the eight stages in the
XP model, this research was only carried out up to the 4th
stage: Planning, Design, Coding, and Testing. Whereas stages
5 to 8, namely: Integration, Delivery, Retrospective, and
Continous Improvement, cannot be carried out due to time
constraints and system development costs [10].

I1. METHODOLOGY
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Figure 1. Extreme Programming Model

The application of the SDLC method with the Extreme
Programming model is carried out in 4 stages, starting from:

1. Requirements (Planning): At this stage, interviews
were conducted with marketing staff managers from
the SBI Company regarding the feature requirements
to be made in the mobile-based application. The
results of the interviews were then observed and
made into table form to make it easier to understand.

2. Spike (Design): The second stage is a design that
uses case diagrams to describe the main functions of
the designed application [11]. After the use case
diagram has been successfully created, it will be
followed by creating an activity diagram derivative
of the use case diagram. The activity diagram in this
application is made to show the activities of each role
and the functions it has [12].

3. Release Planning (Coding): In the third stage,
coding is carried out using the Dart programming
language developed by Google and is the primary
language used in developing applications with the
Flutter framework [13]. The Flutter framework was
developed to build consistently rich and attractive
user interfaces (UI) across multiple platforms such as
iOS, Android, web, and desktop from a single source
code. Some of the advantages of the Flutter
framework, which are the reasons why this
framework was chosen in this study, are: Flutter
offers several benefits that make it a popular choice
for cross-platform app development:  Single
Codebase, Multiple Platforms: Develop once and
deploy on multiple platforms like iOS, Android, web,
and desktop, saving time and effort. Flutter, a cross-
platform framework, stands out with its ability to
develop multiple platforms from a single codebase,
delivering customizable and smooth user interfaces.
Its unique features, like Hot Reload for instant code
changes, are complemented by an engaged
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community and the Dart programming language's
versatility for both the front and back ends. Flutter
ensures a native-like experience through its
expressive widgets, adhering to platform design
standards. At the same time, its open-source nature
and rapid development tools make it an accessible
and efficient choice for creating high-quality
applications [14].

4. Acceptance test (Testing): The final stage carried
out in this research is testing the functionality of the
application using the User Acceptance Test (UAT)
method with the Black box testing model [15]. The
expectations from the test results with the black box
testing model are the main features of the system
which become user requirements to get valid results
and function as needed.

I11. RESULTS AND DISCUSSION

In the initial planning stage, the research focused on
extracting three fundamental requirements from the subject of
the study, namely the SBI companies. These essential needs
emerged from insights gained through interviews, as
illustrated in Table 1, which depicts the immediate necessities
identified.

Table 1. User Requirements
No User Requirements

1  The application can be accessed by two user roles:
Managers and marketers.

2  The application can display the name of the distributor
shop.

3  The application can determine the route of visit
according to the shortest distance.

Transitioning to the subsequent design stage, the
formulation of use case diagrams and activity diagrams took
precedence. This phase delineated two distinct roles within the
application: sales managers and salesmen. The two roles are
imbued with disparate functions, elucidated in Figure 2 below:
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Figure 2. Proposed Use Case Diagram

The Sales Manager actor is endowed with a more confined
role, primarily centered around monitoring sales performance
activities. The Sales Manager Actor's repertoire encompasses
perusing visitation reports and delving into visitation
particulars. Conversely, the Salesman actor's responsibilities
align closely with the Sales Manager's, augmented by two
additional pivotal functions: the ability to select visitation
routes and facilitate visitation input.
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Figure 3. Activity diagram of Salesman

The orchestration of interactions and flow between
the user (salesman) and the system is illustrated by the activity
diagram in Figure 3. User-initiated input processes solicit
responses from the system, subsequently manifesting in the
form of the selected display. The user initiates the journey at
the start node, culminating at the system's endpoint.
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Figure 4. Activity diagram of Sales Manager

Figure 4 shows the view visitation report process that the
sales manager can do for salesmen through the application.
The sales manager can choose which salesmen want to see the
results of their activities in visiting water tank distributors.
The results of the visitation report can also be validated and
printed in pdf format.

In the third phase of implementing the Extreme
Programming (XP) model, the coding process uses the Dart
programming language within the Flutter framework. This
coding task is executed using Visual Studio Code (VSCode)
version 1.63, with the necessary environment facilitated by the
Dart plugin, the Flutter framework, and a dark-themed
interface. Illustrated in Figure 5 is a snapshot of the coding
interface:

Figure 5. Programming Environment using VSCode.

The culmination of the design and coding stages yields the
tangible manifestation of the Application User Interface (Ul),
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which encapsulates information crucial to salesmen during
their visits to distributor stores for water tanks. The Ul
incorporates diverse displays, exemplified in Figures 6 and 7
below:
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Figure 6. Mobile apps dashboard

The dashboard Ul operates as a comprehensive hub of
critical information for salesmen, presenting a spectrum of
crucial insights that include detailed user profiles, distributor
store particulars, the convenience of QR code scans
facilitating visit entries, and exhaustive route details. This
foundational feature ensemble receives an added enhancement
layer through the real-time presentation of the most up-to-date
visitation statistics attributed to each salesperson. This real-
time data accessibility empowers Sales Managers with swift
and immediate access to these performance metrics,
facilitating prompt decision-making.

Furthermore, this application introduces an ingenious route
selection feature, which runs parallel with the dashboard's
adeptness in delivering all-encompassing insights into
salesperson profiles. This capability bestows salesmen with
the agency to meticulously optimize their daily visit routes,
effectively streamlining their operations. Significantly, this
functionality is complemented by the added convenience of
Sales Managers being able to contribute their preferences to
the route selection process, fostering a harmonious alignment
between salesmen and managerial strategies.

The Ul in Figures 6 and 7 is a tangible illustration of actual
implementation on an Android smartphone, particularly the
Redmi 8 Pro model, characterized by a screen resolution of
1080 x 2340 pixels. This visually immersive presentation
affirms the Ul design's adaptability and seamless
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compatibility with the intricate specifications of a specific
device configuration, underscoring the application's versatility
across various mobile platforms.
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Figure 7. Visitation Routes

Culminating in the conclusive phase of the research,
meticulous testing was undertaken to employ the black box
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model to assess the core features' functionality within the
application. Conducive to rigorous evaluation, six users—
comprising five salesmen and one Sales Manager—conducted
ten tests. These tests yielded valid outcomes indicative of the
application's robustness and reliability. The comprehensive
results of the black box testing regimen are comprehensively

outlined in Table 2.

Table 2. Black box testing results

Expectation from

No. Scenario test results Results
1 The Sales Manager inputs Login admin Valid
the username and password.  page (Sales
Manager)
2 The Sales Manager adds a Displays new Valid
new user (marketer). Salesmen on the
list
3 The Sales Manager defines ~ Displays the Valid
new customer coordinates. coordinates of the
distributor's
location
4 The Sales Manager adds a Shows new Valid
new customer. distributors on
the subscriber list
5  Sales Manager View Shows a list of Valid
Salesmen visit report. salesmen visit
reports
6 Sales Manager View The system offers Valid
location Salesperson visit asign if it
report does not match exceeds a 30-
customer location. meter radius of
the location
7 The Salesmen input the Enter the user Valid
username and password. page (Salesmen)
8  Salesmen scan the QR code.  Displays Valid
distributors
coordinate
9 Salesmen report visits to Displays a list of Valid
take pictures and fill out Salesmen Visits
descriptions.
10 Salesmen select distributors ~ Shows the order Valid

to visit.

of distributors
according to the
shortest distance

IVV.CONCLUSION

In conclusion, the application of the Extreme Programming
(XP) methodology across all development stages has yielded
several noteworthy findings. Firstly, the XP model has
demonstrated its effectiveness in the swift design of Android-
based applications, even within constrained time frames.
Moreover, the study showcased that the XP model is
adaptable to resource limitations, highlighting its practicality
in  resource-constrained environments. The successful
transformation of user requirements into functional features
within the application underscores the alignment between user
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needs and the application's capabilities. Lastly, the rigorous
black box testing, comprising ten distinct scenarios,
underscored the robustness of the system's functionality by
consistently garnering valid marks across all tests.
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