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The food security development program aims to support the sustainability of
environmentally friendly food resource management and contribute to the circular
economy from the national to the regional levels. The cities of Ponorogo and Palangka
Raya, Indonesia, are currently facing food security challenges due to land conversion,
unpredictable weather and climate patterns, and minimal use of digital technology. These
challenges impact not only the food sector but also broader economic resilience and
regional competitiveness. For example, platforms such as
https://ponorogokab.bps.go.id/id/publication have not been optimally utilized for food
management, data collection, or post-harvest waste management. This paper presents the
development of a proposed food security information system called SITUPANG. The
system is designed to improve food stock monitoring efficiency, enable early detection of
potential shortages, and maintain food price stability. SITUPANG is accessible via
computers, laptops, and mobile devices with internet access. It offers two types of user
access: guest (no login required) and administrator (login required). The system was
developed using a hybrid Agile approach combined with Unified Modeling Language
(UML) for architectural and functional design. A pilot test demonstrated a 20%
improvement in early warning efficiency for food shortages, highlighting the system’s

potential to enhance regional food security management.

1. INTRODUCTION

Food problems in Indonesia are multifaceted, ranging from
excess and shortages to the inability of households to access
sufficient food. According to Fadhlurrahman [1], food
insecurity is influenced by several structural factors, including
poverty levels, the existence of food-insecure regions, uneven
agricultural production, and underutilized natural resource
potential. These problems can be addressed through an
integrated approach that involves the availability, distribution,
and consumption subsystems, along with institutional reforms.

Indonesia continues to face major challenges in achieving
food security. As of 2023, the number of poor people in
Indonesia stood at 25.90 million (9.36% of the total
population) and around 80 districts/cities are categorized as
food-insecure areas. Food security is vital, as agriculture
remains the backbone of the national economy and a key
driver of employment, contributing approximately 12.40% to
GDP in 2022 [2]. However, increasing climate
unpredictability, land-use conversion, and limited use of
digital technologies in the agricultural sector hamper efforts to
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strengthen food resilience. At the regional level, food security
plays a crucial role in supporting regional competitiveness—
the ability of a local economy to sustain growth, improve
community welfare, and remain open to both domestic and
global markets [3, 4]. Competitive regions are characterized
by knowledge-based economies driven by innovation and
entrepreneurship [5].

Ponorogo Regency in East Java Province has limited
agricultural land, consisting of only 1,432,600 m? of rice fields
and 12,348,500 m? of dry fields. The agricultural sector
remains dominant in the regional economy, yet food
availability is increasingly under pressure due to population
growth. In 2024, Ponorogo’s population reached 977,720,
with 5.94% living in poverty [6].

Similarly, despite its vast area (28,487,000 m?), Palangka
Raya City in Central Kalimantan Province has seen a sharp
decline in rice harvest area—from 160,000 m? in 2021 to only
2,200 m? in 2024—due to land conversion to oil palm
plantations, housing, and trade sectors. With a 2024 population
of 310,180, this decline poses a serious threat to local food
security [7]. To address these challenges, this study proposes
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the development of an integrated digital solution called
SITUPANG (An Integrated Information System of Food and
Nutrition)—a food security management information system.
SITUPANG is designed to improve the accuracy of food stock
monitoring, detect potential shortages early, and support
evidence-based policy-making by local governments. The
system applies a hybrid Agile methodology and Unified
Modeling Language (UML) in its development framework [8-
10].

The adoption of such systems is expected to contribute to
the reduction of food insecurity, improve economic resilience,
and promote food sovereignty [11, 12]. Moreover, stronger
food systems have broader implications for political and social
stability, poverty reduction, and improved community welfare
[13, 14]. Although currently at the prototype stage,
SITUPANG has the potential to be scaled and replicated in

other food-insecure regions, with support from local
governments and stakeholders [15, 16]. Ultimately,
strengthening the agricultural sector and developing

competitive local industries must become national priorities to
ensure inclusive economic development and sustainable well-
being [17, 18].

In this paper, we present the concept and design of a food
security information system with the following features:
monitoring management of the administrative work on food
stock monitoring, early detection of potential shortages, and
maintaining food price stability. The development of this
research adopted an agile approach in the waterfall system
development method, starting from the analysis stage to the
design stage. The hybrid agile methods used in the concept
design and development of an application are the result of the
methodology research.

2. METHODS

This study adopts a hybrid methodology [19] that combines
the structured nature of the traditional waterfall model with the
flexibility of Agile practices, particularly during the early
development phases. The aim of this approach is to ensure
rigorous system planning while maintaining adaptability
through iterative feedback and stakeholder involvement.

The waterfall model typically follows a linear process
comprising five sequential phases:

i. Requirement Analysis and Planning,

ii. System Design,

iii. Implementation,

iv. Verification/Testing, and

v. Maintenance.

In this research, we have integrated Agile principles—such
as continuous user engagement, iterative design, and early
prototyping—into the Requirement Analysis and System
Design phases. This approach allows for early validation of
user needs, flexibility in modifying system features, and a
clearer understanding of functional requirements before
entering the implementation stage.

Figure 1 illustrates the Agile-Waterfall Hybrid Model
employed in this project. During the analysis stage, user stories
and system requirements were collected and refined through
feedback loops with key stakeholders from the regional food
and agricultural agencies. These were then modelled using
Unified Modeling Language (UML) tools.

The following UML diagrams were used to guide the
system’s development:
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Use Case Diagrams, to identify key actors (e.g.,
administrators, guests) and their interactions with system
functionalities;

Activity Diagrams, to model workflows such as food stock
monitoring and early warning mechanisms;

Sequence Diagrams, to visualise system behaviour over
time and ensure logical consistency between modules.

This integrated methodology ensured that the SITUPANG
system was both technically sound and user-centred,
accommodating the practical needs of local government and
end users in the context of food security management [8-11].
This process shown at the Figure 1.

Start

A4

Defining Problem

Y

Defining Alternative Solutions
to Problem

s N

Analysis

|

v

~

Defining System Requirement

J

v

Case Diagram

[ Creating a Use

A4

-~/

[ Creating an Activity Diagram

Design

v

[ Creating Table Design

A4

Creating System Interface

Y

Finish

Figure 1. The agile hybrid stages in the waterfall
development system method

2.1 Stage analysis

The analysis phase comprises three main steps: (1) Defining
the problem, (2) Identifying alternative solutions, and (3)
Specifying system requirements.

Each process is described as follows:

Defining the problem

The identified issues and needs are as follows. There is



currently no integrated system in place for monitoring food
stock levels, detecting potential shortages at an early stage, or
maintaining stability in food prices. Food supply chain
management remains inefficient and data related to food
stocks is fragmented and not updated in real time, leading to
delays in response to shortages and price fluctuations.

Identifying alternative solutions

The aim and objectives of the proposed solution involve
developing a web-based information system, SITUPANG, to
enhance the efficiency of food stock monitoring, enable early
detection of potential shortages, and help stabilise food prices.
The system will be accessible through computers, laptops, and
mobile devices, providing timely and accurate information to
stakeholders and allowing for informed decision-making
regarding food supply management.

Specifying system requirements

The system requirements are as follows:

-Developing a real-time monitoring dashboard for food
stock levels across different regions and commodities,
operational 24 hours a day.

-Creating a data collection module for food stock data,
distribution points, and market prices.

-Building a module for managing alert notifications
regarding potential shortages or surpluses.

-Implementing a reporting module to analyse trends in food
supply and pricing.

-Designing the system architecture using the UML (Unified
Modeling Language) approach.

-Integrating the system with existing government and
agricultural databases via MySQL.

-Building the system using HTML and PHP programming
languages to ensure compatibility across platforms.

2.2 Stage design

Upon completion of the analysis stage, the process advances
to the design phase, where use case diagrams, activity
diagrams, table structures, and system interfaces are developed
using the sprint approach. An explanation of each step in the
process is provided below.

2.2.1 Use case diagram

A use case represents a goal that a system user seeks to
achieve through interaction with the system. The system
features two main use case diagrams: one for the
Administrator (Admin) and one for the User, with both roles
acting as the primary actors. The admin use case diagram
includes activities such as creating and inputting inspections,
updating and deleting data, creating and managing food
information, adding or removing food locations, reviewing
histories, and generating reports. The use case diagram for
administrators is illustrated in Figure 2.
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Figure 2. An overview of the use case diagram for
administrators
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Figure 2 illustrates the simplified use case diagram for
administrators in the SITUPANG system. After logging in,
administrators have access to manage food-related
information, including food data and food prices. This reflects
the admin's role in updating and maintaining key system
content.

The user use case diagram focuses on accessing publicly
available food information. Users can interact with the system
by visiting the website and viewing essential data. The user
use case diagram is displayed in Figure 3.
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Figure 3. An overview of the use case diagram for users

Figure 3 presents the use case diagram for the user role.
Users can open the website and are allowed to view food data
and food price information. These basic features ensure that
users can access essential food-related insights without
altering system data.

2.2.2 Diagram activity

Activity diagrams are used in the SITUPANG system to
illustrate the flow of activities performed by different user
roles. These diagrams provide a visual representation of the
logical sequence of operations and help identify interactions
between users and the system components. Figure 4 shows the
activity workflow for the administrator role.
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Figure 4. The admin activity diagram

Figure 4 illustrates the admin activity diagram, starting with
the login process. After successful login, the administrator
proceeds to manage data, which involves operations related to
food and price information. This action is followed by a



system-side process of information validation, leading to the
display of the administrator’s dashboard. The diagram clearly
shows the sequential steps and interactions between the
administrator and the system to ensure secure and effective
system operations.

Similar to the administrator activity flow, a separate activity
diagram is developed for the user to represent their interactions
with the system. This diagram outlines the steps a user follows
when accessing food data and price information. Figure 5
depicts this activity flow from the user’s perspective.
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Figure 5. The user activity diagram

Figure 5 shows the user activity diagram, beginning with
the user initiating the process by clicking to access data. The
system then retrieves the requested data and proceeds to
display the relevant information to the user. This activity flow
highlights the simplicity and clarity of user interaction within
the SITUPANG system, ensuring quick and efficient data
access for end-users.

2.2.3 System user interface and design

In web design, the user interface (UI) plays a critical role in
meeting user expectations and ensuring functional efficiency.
A well-designed UI directly impacts the user experience,
making it easier for visitors to navigate the website and access
the information they need. When designing a website’s
interface, it is essential to consider user demands for
accessibility, visual appeal, and ease of use when designing a
website’s interface. These factors collectively contribute to
creating an environment where users can interact intuitively
with the site, without unnecessary confusion or delays. By
prioritising these aspects, designers can create a more
welcoming and efficient digital space that aligns with users'
needs.

Achieving an optimal balance between effective visuals and
responsiveness is key to ensuring both user satisfaction and
usability. A visually appealing design can attract users, while
a responsive layout ensures that the website functions
seamlessly across different devices and screen sizes.
Responsive design allows for the website to adapt to various
platforms, from desktop computers to mobile devices,
enhancing accessibility and improving user engagement.
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Therefore, designers must focus not only on the visual
components but also on the technical aspects that ensure
smooth functionality, even as the user interacts with the
website in various contexts.

The websites are developed based on the principles of
Information Architecture (IA), which ensures that content is
organised logically and consistently. This structure helps users
easily navigate through the website and find the information
they need without unnecessary steps. Common practices in IA
design include the use of navigational elements such as
buttons, tabs, and icons that guide users through functions like
search and saving data. Visually, designers often incorporate
white space in combination with contrasting font colours,
enhancing readability and adding to the aesthetic appeal of the
site. This careful balance between structure, functionality, and
visual design ultimately leads to a more user-friendly and
engaging digital experience.

3. RESULTS AND DISCUSSION

The development programme carries the responsibility of
fostering a society that is empowered physically, materially,
institutionally, and cooperatively. Within this framework, the
food security development programme focuses on promoting
the sustainable and environmentally friendly management of
food resources while contributing to the circular economy at
both national and regional levels. Sustainable food security
refers to the fulfilment of food needs through sufficient
availability, easy access, safety for consumption, and
affordability, while also ensuring the conservation of natural
resources and minimising environmental impacts. Currently,
the cities of Ponorogo and Palangka Raya are facing food
security challenges due to land conversion, unpredictable
climate conditions, and limited utilisation of digital
technologies. These issues impact not only the food sector but

also the broader economic resilience and regional
competitiveness. Furthermore, the Ponorogo Regency
Government has yet to optimise platforms such as

https://statistik.ponorogo.go.id/pl/ for food management, data
collection, and post-harvest waste management.

To address these challenges, a proposed food security
information system named SITUPANG has been developed.
This application is designed to enhance the efficiency of food
stock monitoring, enable early detection of potential shortages,
and support the stability of food prices. SITUPANG is
accessible via computers, laptops, and mobile devices
connected to the internet, offering two types of access: guest
access (without login) and administrator access (with login).
The development of SITUPANG adopted a hybrid agile
approach and utilised Unified Modeling Language (UML) for
the design of system architecture and functionalities. The
actors involved in the system are detailed in Table 1.

Table 1. Table of actors in parking information system

Name of Data Description

An administrator has full access to the

Administrator L . .
(Admin) website, i.e. entering, monitoring, and
deleting food data.
User User can access the website only to view

data. They cannot edit data.

Table 1 outlines the two primary actors involved in the
SITUPANG food security information system: the



Administrator and the User. The Administrator has full access
rights, including the ability to input, update, and delete food-
related data. Administrators also manage food prices and stock
information, ensuring that the system remains accurate and up
to date. In contrast, the User role is limited to viewing data
only, without any authority to modify the contents. This clear
distinction in user roles is essential for maintaining data
integrity, system security, and controlled access to critical
information.

3.1 Performance testing and key metrics

A pilot test was carried out involving local government
officers and agricultural data administrators over a four-week
period. The primary objective was to evaluate the system’s
efficiency in managing food data and issuing early warnings.
The following key metrics were obtained: (1) Early Warning
Efficiency: The time required to detect potential food
shortages was reduced by 20%, based on comparisons with
existing manual practices in both regions. (2) System Uptime:
SITUPANG maintained an uptime of 99.2% during the testing
period, indicating its reliability across various devices and
internet conditions. (3) Response Time: Average page load
time was recorded at 1.8 seconds on desktop and 2.3 seconds
on mobile devices, well within acceptable thresholds for
government information systems. (4) User Satisfaction Rate:
A short survey with 25 respondents from local government
officials and stakeholders indicated an 88% satisfaction rate,
especially with the accessibility and clarity of visualised food
data. (5) Data Input Accuracy: Cross-validation with official
statistics indicated a 95% accuracy rate in food stock entries
by administrators, with errors primarily caused by initial user
familiarity issues. These figures demonstrate that SITUPANG
not only offers a functional interface but also contributes
significantly to enhancing the operational efficiency of local
food management systems.

3.2 User interface and design

The login page uses a minimalist design strategy. After
successfully completing registration, the user can log in with
just their username and password. The super admin must first
create users who have not signed up or do not have an account
on this application. In order to complete the registration,
necessary information is gathered on the registration page,
including name, email, mobile number, address, and the
creation of a username and password. The Login Page Display
as shown in Figure 6 is the first page that the administrator will
see.

Figure 6 illustrates the Login Page View of the SITUPANG
Food Security Information System. This page serves as the
gateway for users with administrator access, who must
authenticate themselves before utilising the full features of the
system. In contrast, guest users are permitted to explore
limited features without the need to log in, ensuring that
essential information remains easily accessible to the general
public. The login interface is designed to be intuitive and user-
friendly across various devices, including computers, laptops,
and mobile phones connected to the internet, thus enhancing
the system’s accessibility and usability. This is shown on the
Figure 6.

On Figure 6 is login page view at SITUPANG and the
development of SITUPANG employed a hybrid agile
approach combined with the Unified Modeling Language
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(UML) to meticulously design its architecture and
functionalities. This methodology ensured a flexible yet
structured development process, allowing the system to adapt
to evolving user needs and technological advancements.
Through this approach, SITUPANG effectively supports
efficient food stock monitoring, enables early detection of
potential shortages, and contributes to maintaining food price
stability, aligning with broader objectives of strengthening
food security.

SITUPANG

Figure 6. Login page view
3.3 Admin Main Page

Figure 7 displays the Admin Main Page View of the
SITUPANG Food Security Information System. This page is
designed exclusively for administrators who have successfully
logged into the system, granting them full access to the
platform’s comprehensive features and management tools.
The Admin Main Page serves as the central hub for
administrators, providing an organised layout to facilitate the
monitoring and management of food security data. By offering
a consolidated view of key system functionalities, it allows
administrators to navigate between different sections and
perform critical tasks efficiently. This is shown at Figure 7.

SITUPANG

Figure 7. Admin Main Page

The page as shown at Figure 7 is equipped with a wide range
of tools to support administrators in monitoring food stock
levels across various regions. With these tools, administrators
can quickly detect early signs of potential shortages or
imbalances, enabling them to take proactive measures to
address emerging issues. Additionally, the Admin Main Page
allows for the efficient management and updating of data,
ensuring that food security information remains accurate and
up to date. These capabilities are critical in maintaining the
system’s overall effectiveness and ensuring that food security
remains stable across all areas.

Optimisation for various devices, including computers,
laptops, and mobile devices, is a key feature of the Admin
Main Page. This ensures that administrators can access and use
the system seamlessly, whether they are in the office or on the
go. With internet connectivity, administrators are able to



perform their duties from anywhere, enhancing flexibility and
responsiveness. The user-friendly interface simplifies
complex tasks, ensuring that administrators can manage food
security data with ease and effectiveness, regardless of their
technical expertise or device preferences.

The development of SITUPANG adopted a hybrid agile
approach, combined with the use of Unified Modeling
Language (UML) for system architecture and function design.
This development strategy allowed for flexibility and
continuous improvement throughout the process, ensuring the
final product meets user needs and operational demands. By
providing both guest and administrator access levels,
SITUPANG strikes a balance between public information
dissemination and secure administrative control, ultimately
supporting greater efficiency in food stock monitoring, early
warning of potential shortages, and the maintenance of food
price stability.

3.4 Commodity price edit and view

Figure 8 presents the Commodity Price Edit and View Page
within the SITUPANG Food Security Information System.
This page is exclusively accessible to administrators who have
logged into the system, ensuring that only authorised
personnel can make changes or updates to critical data. The
Commodity Price Edit and View Page allows administrators
to access and manage information regarding food commodity
prices, which plays a central role in food security management.
The ability to edit and view this data in real-time supports
effective decision-making and enables the system to maintain
the accuracy and reliability of food price information. This is
shown in Figure 8.

SITUPANG
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Figure 8. Commodity price edit and view

The page at Figure 8 commodity price edit and view and
designed with accuracy and timeliness in mind, as commodity
price information is highly dynamic and can frequently
change. By allowing administrators to update prices quickly
and easily, SITUPANG ensures that the data remains current
and reflective of the actual market conditions. This capability
is particularly crucial in regions where price fluctuations can
significantly impact food access and affordability. The
Commodity Price Edit and View Page enables administrators
to respond swiftly to changes, ensuring that food price data is
always up-to-date and relevant to users at all levels of the
system. In addition to real-time updates, the page also helps
foster transparency within the food market. By providing
administrators with the tools to efficiently manage and track
commodity prices, SITUPANG contributes to a more
transparent pricing structure, which in turn enhances public
trust. The transparency of food prices is essential for fostering
accountability in food security management, as it allows for
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greater public and governmental scrutiny. This, in turn, helps
reduce the likelihood of price manipulation or artificial
inflation, ensuring that the food market remains stable and fair
for all stakeholders.

The user-friendly interface of the Commodity Price Edit and
View Page makes it easy for administrators to navigate and
perform necessary tasks with minimal training or technical
expertise. The page has been optimised for use on various
devices, including computers, laptops, and mobile devices, all
of which can be accessed via an internet connection. This
accessibility ensures that administrators can update prices on
the go, making the system adaptable to different working
environments and enhancing its overall efficiency. By
supporting multiple platforms, SITUPANG ensures that its
tools are available whenever and wherever they are needed.

Ultimately, the Commodity Price Edit and View Page plays
a pivotal role in the SITUPANG Food Security Information
System by contributing to the maintenance of price stability
across regions. With the ability to manage and update
commodity prices effectively, administrators can ensure that
the system provides reliable, up-to-date information, which is
crucial for both public awareness and governmental decision-
making. This page supports the overall objective of the
system—strengthening food security by enabling timely,
accurate, and transparent monitoring of food prices. The page
is shown in Figure 9.
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Figure 9. Regency Edit and View Page

Figure 9 shows the Regency Edit and View Page within the
SITUPANG Food Security Information System. This page
plays a crucial role for administrators by allowing them to
access, edit, and manage information related to various
regencies. Accurate regional data management is fundamental
to maintaining a clear picture of food stock levels and
distribution across different areas. The Regency Edit and View
Page ensures that administrators have the necessary tools to
input and update data with precision, thereby supporting a
strong foundation for effective food security monitoring.

The page features a clean, intuitive, and responsive
interface, making it straightforward for administrators to
navigate and perform updates. Whether accessed via
computers, laptops, or mobile devices connected to the
internet, the platform ensures seamless usability across
different devices. This flexibility allows administrators to
manage data efficiently even when working remotely or under
time-sensitive conditions. The design prioritises user
experience, reducing the potential for errors and enhancing the
speed and reliability of data management processes.

Maintaining accurate and up-to-date regional information is
vital for SITUPANG to support decision-making at various
administrative levels. By enabling detailed and regular updates
through the Regency Edit and View Page, the system ensures



that food stock monitoring reflects real-time conditions on the
ground. This, in turn, facilitates timely interventions, effective
resource allocation, and better planning strategies to prevent
food shortages and maintain stability within the national food
supply chain.

3.5 Food security page

Figure 10 illustrates the Food Security View page within the
SITUPANG Food Security Information System. This page
serves as a central hub for users, particularly administrators,
offering a comprehensive overview of the current food
security situation. By integrating data on food stock levels,
regional distribution patterns, and commodity prices, the Food
Security View equips users with essential insights to monitor
and manage food supply chains effectively. Its intuitive layout
ensures that critical information is presented in a coherent and
easily digestible format.

The Food Security View is specifically designed to facilitate
the early identification of potential food shortages. Through
real-time access to detailed stock and distribution data,
administrators can promptly recognise emerging issues and
take preventative measures before shortages escalate. The
feature supports the strategic planning of food distribution,
enabling authorities to allocate resources efficiently and
minimise the risk of regional imbalances that could threaten
food security. This view is shown in Figure 10.
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Figure 10. Food security view

Figure 10 shown accessibility is a key strength of the Food
Security View. As part of the SITUPANG system, it can be
accessed via computers, laptops, and mobile devices
connected to the internet, ensuring that decision-makers can
monitor food security conditions anytime and anywhere. This
mobility enhances the responsiveness of food security
management efforts, allowing for rapid interventions
whenever necessary. The system’s design prioritises both
usability and reliability, ensuring that even under pressing
circumstances, information remains accessible and up-to-date.

In addition to stock and price data, the Food Security View
incorporates regional mapping functionalities. These allow
users to visually track food stock distributions across different
areas, highlighting regions at risk or areas experiencing
surplus. By offering both quantitative data and geographical
visualisation, the system provides a multi-dimensional
perspective that strengthens strategic analysis and decision-
making processes for food security management. Overall, the
Food Security View is a critical feature within the SITUPANG
platform, supporting proactive food security governance. By
delivering timely, accurate, and comprehensive information, it
empowers administrators to maintain food availability,
stabilise prices, and build resilience against supply chain
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disruptions. Its user-centric design, combined with robust
technological infrastructure, ensures that SITUPANG remains
a valuable tool in addressing the dynamic challenges
associated with food security. SITUPANG also shown the user
view as Figure 11.

SITUPANG | Berancs  Berts  Tertang  Masik
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Figure 11. The user view

Figure 11 displays the User View page within the
SITUPANG Food Security Information System. This page is
designed primarily for guest users, allowing them to access
crucial food security information without the necessity of
logging in. By offering open access, the system ensures that
vital data regarding food availability and pricing can reach a
broader audience, supporting the principle of transparency and
inclusivity in public services. The User View is intended to
empower individuals, community groups, and other
stakeholders by making relevant information readily available.
The interface of the User View page has been developed with
user-friendliness as a core priority. It presents information
such as commodity prices, food stock availability, and
regional distribution in a clear, concise, and easily navigable
format. Careful attention has been paid to the design and
layout to ensure that users from diverse backgrounds,
including those with limited digital literacy, can efficiently
interact with the system. Visual elements, intuitive menus, and
simple data displays contribute to an accessible user
experience, aligning with SITUPANG’s mission to bridge
information gaps across different segments of society.

By enabling public access to essential food security
information, the User View page plays a significant role in
encouraging wider community engagement. It fosters a sense
of shared responsibility by involving citizens in monitoring
food conditions, thus promoting early awareness of potential
shortages or price fluctuations. Furthermore, it supports
collaborative efforts between communities and government
agencies, as informed citizens are better equipped to
participate in discussions and initiatives aimed at enhancing
food security resilience.

4. CONCLUSION

The development of the SITUPANG Web-Based Food
Stock Monitoring System demonstrated a rigorous approach
beginning with a comprehensive system requirements
analysis. This initial stage ensured that both functional and
non-functional needs related to food stock management were
thoroughly identified and documented. Such a structured
analysis guaranteed that the system was fit for purpose,
scalable, and able to address the practical challenges faced by
agencies responsible for food security.



Subsequently, the system design utilised Unified Modeling
Language (UML) to model the architecture and functionalities
clearly and systematically. UML diagrams facilitated effective
communication among stakeholders and minimised design
errors. The SITUPANG platform itself is built on a robust
database framework using HTML and PHP, providing
reliability and flexibility for data management and operations.

A key feature of SITUPANG is the integration of
Geographic Information System (GIS) capabilities, which
enhances the monitoring of food stock distribution across
regions in real time. This functionality supports early warning
systems for potential shortages and aids in maintaining food
price stability by enabling rapid identification of stock
locations. Through these features, SITUPANG significantly
improves food security management and empowers decision-
makers to implement timely and evidence-based interventions.

Policy Recommendations: To ensure sustainable impact, it
is vital that SITUPANG’s deployment aligns closely with
Indonesia’s National Food Security Law (Law No. 18 of
2012). This includes formal integration of SITUPANG’s data
and early warning outputs into regional and national food
security frameworks and protocols. We propose establishing
protocols for data sharing and coordination between
SITUPANG users and government agencies at various levels
to strengthen compliance with legal mandates. Furthermore,
capacity building and continuous training for local
government staff on SITUPANG’s use should be
institutionalised to embed the system within existing
governance structures. Such integration will enhance not only
operational effectiveness but also policy coherence in
advancing Indonesia’s national food security goals.
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