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Keywords: This research discusses the challenges cargo companies face in im-
Scheduling Apps, proving the efficiency of shipping goods amid increasingly fierce mar-
Agile Methodology, ket competition. Using a qualitative approach and focusing on applying
Cargo. Agile methodology in application development, this research collected

data through literature study and interviews with industry experts. The
results show that the application of Agile methodology has a positive
impact on improving delivery efficiency, enabling the company to ad-
just to changes in customer demand quickly, increasing flexibility in
planning, and ensuring high application quality through integrated
testing. The contribution of this research lies in a better understanding
of the importance of applying Agile methodologies in the cargo indus-
try, which can guide cargo companies in optimizing their shipping pro-
cesses, reducing operational costs, and increasing customer satisfac-
tion through efficient application development.
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INTRODUCTION

As a vital element in the global supply chain, Cargo companies offer services to deliver
goods from one point to another. The services they offer cover a wide range of shipping
methods, including land, air, and sea, as well as the provision of warehousing facilities.
They serve a wide area, from local to international, with a complex distribution network. In
their operations, cargo companies usually involve many employees, from truck drivers to
warehouse personnel and upper management. Challenges faced in the shipping process
include complex coordination between the parties involved, efficient inventory manage-
ment, and handling workloads that vary according to demand(Farafontova et al., 2022; Jor-
gensen et al., 2023; Schiinemann et al., 2022).

Efficient shipment scheduling is not just a necessity but a must for cargo companies.
Efficiency in shipment scheduling significantly impacts customer satisfaction, which is the
desire for timely and seamless delivery of goods. Furthermore, good scheduling can result
in substantial cost savings by reducing fuel, fleet maintenance, and other operational costs.
More efficient use of resources, such as truck fleets, also increases their utility and optimiz-
es companies' overall performance, helping them maintain and improve their competitive-
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ness in an increasingly tight market(du Plessis et al., 2024; Hunt et al., 2023; Merzlikin et
al,, 2022; Tseremoglou et al., 2022).

Traditional approaches to scheduling shipments have several disadvantages that can
be difficult for cargo companies. The manual processes typically used in scheduling are
time-consuming and prone to human error. Not only does this hamper the company's re-
sponsiveness to rapid changes in demand or operational conditions, but it can also lead to
inaccuracies in scheduling, leading to delayed or imperfect deliveries. In addition, the lack of
visibility and control makes it difficult for companies to track and manage the delivery pro-
cess efficiently.

The Agile approach promises a solution for cargo companies to improve their ship-
ping efficiency. It offers the flexibility needed to address the dynamic challenges in the car-
go industry, such as demand fluctuations and delivery schedule changes. With a focus on
iterative development and intensive team collaboration, the Agile approach enables cargo
companies to develop more adaptive and responsive scheduling solutions. In addition, the
focus on quality and risk reduction in application development is another added value of-
fered by the Agile approach(Batliner et al., 2022; Baxter et al., 2023; Humpert et al., 2022;
Kantola et al., 2022; Lépez et al., 2022; Ouriques et al., 2023).

The reason for choosing an Agile approach for this research is reflected in its ability to
overcome the weaknesses identified in traditional approaches(Akhtar et al., n.d.; Alami et
al,, 2022, 2023; Almeida et al.,, 2022; Estrada-Esponda et al.,, 2024; Hasan et al., 2013;
Meiliana et al.,, 2023; Najihi et al.,, 2022; Rindell et al., 2021). By adopting a more adaptive
and collaborative approach, cargo companies can improve their ability to manage the com-
plex dynamics of shipping operations. The flexibility offered by Agile approaches allows
companies to respond quickly to changes while focusing on quality and risk reduction,
which can help ensure successful implementation. The research question raised in this
study is how implementing an Agile-based scheduling application can improve shipping
efficiency within a cargo company. In addition, this research will explore what factors influ-
ence the successful implementation of Agile approaches in the context of cargo companies.
By understanding the factors that influence success and the barriers that may be faced, this
research is expected to provide valuable insights for cargo companies looking to improve
their operational efficiency through Agile approaches.

METHODS
Developing an Agile-based scheduling application to improve shipping efficiency in a cargo
company went through four main stages. The first stage, which needs definition, involves
requirements analysis, eco-risk analysis, and setting goals and Key Performance Indicators
(KPIs). The second stage, planning, involved designing the system architecture, designing
the user interface (Ul) and user experience (UX), and creating a work plan and timeline. The
third stage, development, involved programming and implementation, functional and non-
functional testing, and document preparation. Finally, the testing stage includes user ac-
ceptance testing (UAT), rollout and implementation, and ongoing maintenance and support.
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Thus, using the Agile approach in the development of scheduling applications is expected
to improve the efficiency and effectiveness of cargo company operations through a struc-
tured and measurable process.

Requirement Definition

h A

Planning

v

Development

h 4

Testing

Figure 1. Research Stages

Definition of Need

The initial stage of the project is the requirements analysis, where user and stake-
holder needs are identified in depth. The analysis involves an in-depth understanding of
existing business processes and workflows to ensure the application adequately fulfills
functional and non-functional needs. Next, a risk analysis is conducted to identify potential
risks and bottlenecks in the project. Risk mitigation strategies are formulated to address
risks that may arise during development. Lastly, goal setting and Key Performance Indica-
tors (KPIs) are crucial to setting project objectives and parameters for evaluating its suc-
cess.
Planning

Once a clear need is established, the focus turns to the planning stage. First, a system
architecture design is undertaken to establish the required application framework and in-
frastructure. Appropriate technologies and tools are selected to support the designed archi-
tecture. Next, user interface (Ul) and user experience (UX) design came into focus to create
an intuitive Ul and an engaging UX for users. Creating a work plan and timeline is the final
step in the planning stage, where the project schedule and resource allocation are carefully
established.
Development

The development phase begins with the programming and implementation of the ap-
plication based on the approved design. Unit and integration testing is performed regularly
to ensure code quality and application functionality during the development process. Once
the application is built, the functional and non-functional testing phase is carried out to en-
sure that the application meets all the requirements that have been set. In addition, tech-
nical documentation and user manuals are prepared to guide users in the application.
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Testing

User acceptance testing (UAT) is the first step in the testing phase, where users are
invited to test the application and provide feedback. Based on the UAT results, revisions
and improvements are made to ensure that the app meets users' expectations. After pass-
ing the UAT, the application is launched into the production environment. Training is pro-
vided to users to ensure they can use the application effectively. After the launch, mainte-
nance and support are carried out regularly, including monitoring and bug fixing and
providing technical support to users who need assistance.

RESULTS AND DISCUSSION

Definition of Need

The results of the Requirements Definition stage include three main components. First, in
Requirements Analysis, the needs of the users and stakeholders involved in the project are
identified. This involves an in-depth understanding of the existing business processes and
workflows that must be considered to ensure that the functional and non-functional needs
of the application are adequately met. Secondly, Risk Analysis focuses on identifying po-
tential risks and obstacles in the project. Strategic risk mitigation measures are carefully
prepared, including introducing possible risks and efforts to reduce or avoid their negative
impact. Finally, Goal Setting and Key Performance Indicators (KPIs) are the stage where
short-term and long-term goals are set along with relevant KPIs to measure the applica-
tion's success. This helps ensure the project moves towards the desired direction and
measurably achieves the predefined results. Thus, the Requirements Definition stage be-
comes a strong foundation for the success of the application development project.

Table 1. Results of Needs Definition

Stage Results
Requirements - Identification of the needs of users and stakeholders involved in
Analysis the project.
- Deep understanding of existing business processes and work-
flows.

- Understanding the functional and non-functional requirements of
the application.
Risk Analysis - Identification of potential risks and obstacles in the project.
- Development of risk mitigation strategies.
- Introduction of possible risks.
- Measures to reduce or avoid their negative impact.

Goal Setting and - Establish the project's short-term and long-term goals.
Key Performance - Establishment of relevant KPIs to measure the success of the
Indicators (KPI) application.

- Helping to ensure the project moves towards the desired direc-
tion and achieves measurable predetermined results.
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Table 1 presents the results of the three stages in the requirements definition process
in application development. Requirements Analysis underscores the importance of deeply
understanding user needs and existing business processes to ensure the application meets
functional and non-functional needs. Risk Analysis highlights the essential steps in identi-
fying and managing potential risks and obstacles in the project, including the mitigation
strategies required to reduce their negative impact. Goal Setting and KPIs emphasize the
need for setting specific and measurable goals and using relevant KPIs to measure the suc-
cess of the application. As such, the table provides a clear view of the critical steps that
must be taken in the early stages of application development to ensure overall project suc-
cess.

Planning

The outcome of the Planning stage includes three main components that are essential
steps in preparing for application development. First, in the System Architecture Design,
the architecture and infrastructure of the application are established by considering both
functional and non-functional requirements. The selection of technologies and tools is also
carefully considered to ensure the right solution is chosen according to the characteristics
of the project. Secondly, in User Interface (Ul) and User Experience (UX) Design, the main
focus is on intuitive Ul design and engaging user experience. It aims to create a positive us-
er experience and fulfill user needs well. Finally, in Work Plan and Timeline Creation, a de-
tailed work plan is drawn up by setting timelines and project milestones. The estimated
time and resources required are also carefully determined to ensure the smooth execution
of the project and achieve the set goals. Thus, the Planning stage provides a strong founda-
tion for the overall viability of the application development project.

Table 2. Planning

Stage Results
System Architec- - Establish application architecture and infrastructure by tak-
ture Design ing functional and non-functional requirements into account.

- Selection of appropriate technologies and tools to ensure
the right solution is selected for the project.
User Interface Intuitive Ul design and UX that appeals to users are the main
Design (UI/UX) focus.
- The ultimate goal is to create a positive user experience and
fulfill the user's needs well.

Making Work - Preparation of a detailed work plan by setting project time-
Plan and Time- lines and milestones.
line - Estimation of time and resources required to ensure smooth

project implementation.

Table 2 summarizes the results of the three stages in the application development
planning process. In the System Architecture Design stage, the focus is on defining the ar-
chitecture and infrastructure of the application and selecting technologies that suit the
needs of the project. This stage is essential to ensure that the chosen solution can effec-
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tively support the application's functions. Meanwhile, user interface design (Ul/UX) empha-
sizes the importance of intuitive and appealing interface design to users. It aims to create a
positive and satisfying user experience. Finally, Work Plan and Timeline Creation highlights
the need to develop a detailed work plan by setting project timelines and milestones. Time
and resource estimates are also required to manage project execution efficiently. Thus, the
table provides an overview of the critical steps that need to be considered in the planning
stage of app development to achieve overall project success.
Development
The results of the Application development stage, which consists of four main components,
are shown in Table 3. First, programming and implementation cover the process of coding
the designed solution, ensuring that the application is realized according to the needs and
specifications that have been set. Second, Unit and Integration Testing provides an over-
view of the testing efforts carried out during the development process, where unit and in-
tegration testing is carried out periodically to ensure that each application component runs
well and interacts correctly with each other. Third, Functional and Non-Functional Testing
highlights the importance of thoroughly testing the application in terms of functionality ac-
cording to user requirements and non-functional aspects such as performance and security.
Finally, Documentation underscores the importance of compiling technical documents and
user guides to support users in effectively using the application. This analysis shows that
the Development stage is an essential and complex stage in application development,
which requires detailed attention and coordinated efforts to ensure the project's overall
success.

Table 3. Results of the Development Stages

Development Phase Results
Programming and Im-  This stage involves programming and implementing the application
plementation based on the previously approved design. The developers will code

the designed solution to match the requirements and specifications.
This implementation involves the use of programming languages
and technologies that have been selected during the planning stage.

Unit and Integration During the development process, unit and integration testing is per-
Testing formed periodically. Unit testing aims to test each component or unit
of the program separately to ensure that small functions run correct-
ly. Meanwhile, integration testing tests the interaction between vari-
ous units to ensure the application functions properly. These tests
help ensure the code's quality and the application's suitability to the
user's needs.
Functional and Non- After the application is built, the functional and non-functional test-
Functional Testing ing phase is carried out. Functional testing tests the application's
functions according to the specifications set in the requirements
analysis. Meanwhile, non-functional testing tests aspects such as
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the application's performance, security, and scalability. These tests
ensure that the application meets all the requirements and functions
adequately under various conditions.
Documentation During the development phase, technical Documentation and user
manuals are prepared to assist users in using the application. The
technical Documentation contains detailed information about the
application architecture, source codes, and other technical instruc-
tions. The user manual is designed to provide clear and easy-to-
understand instructions on how to use the application. This Docu-
mentation is essential to support users in understanding and utiliz-
ing the application effectively.

Testing
The Testing phase is a critical stage in application development that ensures that the
application is ready to be used by end users effectively. User acceptance testing (UAT) be-
comes an essential first step in validating the application before launching it into the pro-
duction environment. Launch and implementation are then carefully carried out, followed
by an ongoing maintenance and support phase to maintain application performance and
user satisfaction; the test results are presented in Table 5.
Table 5. UAT Testing Results
Testing Phase Results
User Acceptance  This stage begins with user acceptance testing (UAT), where users
Testing (UAT) are invited to test the application and provide feedback. UAT aims
to ensure that the application meets user expectations and can be
used effectively in production. Based on the UAT results, revisions
and improvements are made to ensure the application is ready to
launch to end users. After UAT, the application is prepared for
launch into the production environment.
Launch and Im- The application is launched into the production environment after
plementation successfully passing the UAT and any necessary revisions. This
rollout process includes training users to ensure they can use the
application effectively. Implementation is done carefully to mini-
mize disruptions and ensure a smooth transition to the new appli-

cation.
Maintenance and After launch, the maintenance and support phase is carried out
Support regularly. This includes monitoring and fixing bugs that may arise

after launch and providing technical support to users who need
assistance. Effective maintenance and responsive support are es-
sential for maintaining the performance and reliability of the app in
the long run, as well as increasing user satisfaction with their user
experience.
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Table 5 provides an overview of the results of the Testing stage in application devel-
opment, which consists of three main stages. First, User Acceptance Testing (UAT) empha-
sizes the importance of involving end users in validating the application before launching it
into the production environment. This process allows for identifying issues and final fixes
before the app is made widely available. Secondly, Launch and Implementation highlight
the crucial stage of bringing the application to the production environment by training the
users. This step ensures a smooth and effective transition to the new application. Finally,
Maintenance and Support shows the importance of continuous maintenance and technical
support to ensure the application continues to run well after launch and assist users in
dealing with problems or queries. This analysis shows that the Testing phase is not the end
of the development process but an ongoing step to ensure the application remains relevant,
high-performing, and meets users' needs in the long run.

CONCLUSION

Agile methodology can be applied in application development to improve efficiency in car-
go companies. This research found that the Agile approach in planning, developing, and
testing the application positively impacted improving the efficient delivery of goods. The
planning stage helps set clear objectives and adjust to changing customer demands flexi-
bly. Designing a system architecture and user interface responsive to user needs is a strong
foundation for the application's success. Regular integrated functional and non-functional
testing ensured the high quality of the application before launch. The testing phase results
confirmed the importance of user participation in the testing process before the launch into
production. The rollout of the application to the production environment was followed by
intensive user training, which ensured that users could make the most of the application.
Post-launch support and maintenance are essential steps in ensuring the continued per-
formance of the application. This research shows that the application of Agile methodology
in cargo application development has a positive impact on improving shipping efficiency,
reducing operational costs, and increasing customer satisfaction. By understanding the
challenges faced by cargo companies and adopting an Agile approach, companies can op-
timize their operations and remain competitive in an increasingly competitive market.
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