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The lack of real data availability in the agricultural sector, especially in the livestock sub-sector,
has the potential and opportunities for optimal data processing. Stakeholders in agriculture require
accurate field data to minimize costs and save time for profit maximization. This study aims to
enrich and record livestock goat data with the help of an application that will assist in the
managerial process so that the data collected can be analyzed and used by stakeholders for fast and
precise decision-making. The application was created using the prototyping method for both
mobile and web platforms. The application prototype was evaluated on functionality testing using
a black box method, which resulted in a success in application tests. The application successfully
performed real-data recording on the Android platform, offered a user-friendly display of goat
information, and enabled documentation of goat livestock data on the website. This study
contributes to current research by making data recordings of goats using an Android application
for farmers and stakeholders. This tool provides significant benefits by delivering real-time data,
enhancing decision-making processes, and offering insights that could lead to increased
profitability and strategic planning for future business endeavors.

I INTRODUCTION

The advent of Industry 4.0 has revolutionized industrial
production, including agriculture, by integrating advanced
frameworks, technologies, and applications.  This
transformation has given rise to the concept of smart farming,
which is recognized for its data management, analytical
prowess, and decision support systems. These capabilities
facilitate precise predictions and comprehensive reporting,
thereby enhancing certainty in agricultural practices [1].
Effective analysis and management lead to expediated and
more precise decision-making in agriculture. The availability
of well-managed agricultural data will be the foundation for
building  precision  agricultural management.  The
development and accessibility of structured, real-time data
are crucial for sustaining agricultural data systems [2]. This
necessitates reliable and accurate data from not only internal
sources, but also external sources to support agricultural
activities.

While agricultural data is regularly collected in Indonesia,
the challenge often lies in the accuracy of such data, which
comes from a variety of sources and may not represent actual
field data. Variability in collection methods further
necessitates expert interpretation. Real, field-based data is
particularly challenging to obtain, as many farmers carry out
their agricultural management based on experience rather

than systematic data management. This gap in reliable
data, especially within the livestock sub-sector, presents an
opportunity for optimization. The quality and reliability of
the data collected by farmers, and the analysis derived from
it depends on the quality of the data being collected, stored,
and processed [3].

The livestock industry, including the demand for
products such as meat, is a potential business with
significant potential for increasing income [4]. In
Indonesia, the goat population, while not large, has a
crucial role as a meat provider and contributes to the
national supply. Goat farming is a vital component of the
rural agriculture economy, offering economic support
through meat and milk production, which in turn satisfies
nutritional requirements by providing animal protein.

The goat farming industry involves various stakeholders
ranging from producers, such as farmers, to consumers.
This includes intermediaries like collectors, butchers, and
livestock brokers. For these stakeholders, access to
accurate, field-based data is critical for reducing costs and
time needed to maximize profits. Therefore, a continuous
exchange of information will be very beneficial to produce
high-quality information that support the production of
superior quality livestock products.

This study aims to enrich and record goat farming data
with the help of an application that will assist in the
managerial process so that the data collected can be
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analyzed and used by stakeholders for precise decision-
making. Specifically, this study seeks to answer two research
questions: (1) How can information systems assist in
recording the data characteristics of goat livestock needed in
farm management? and (2) How to design a smart farming
application as a solution for providing reliable data to the
stakeholders?

The application prototype was validated by using the black
box on functionality testing, which has been proven effective
in most application tests. The advantages include the fact that
testers do not need programming expertise, testing is done
from the user’s perspective, it helps identify inconsistencies
in the requirements specification, and it facilitates
collaboration between developer and testers. This study
contributes to current research by providing a practical tool:
an Android application for farmers and stakeholders to record
goat farming data. This tool provides a significant benefit to
users by offering immediate access to actual data, thus greatly
reduces the time for decision-making process and enabling
stakeholders to optimize profits and strategize for the future
business. The anticipated outcome of this study is to assist
farmers in recording daily data accurately and quickly,
thereby improving their analytical skills and decision-making
capabilities.

Il. LITERATURE REVIEW

This section discusses basic terminology and processes
regarding Smart Farming, such as information systems and
technologies used in goat farming.

A. Information System

As advanced information systems and Internet
technologies are adopted in Agriculture 4.0, a vast amount of
farming data, such as meteorological information, soil
conditions, marketing demands, and land uses, can be
collected, analyzed, and processed to assist farmers in making
appropriate decisions and increasing profitability. Therefore,
agricultural decision support systems for Agriculture 4.0 have
become a very attractive topic for the research community
[5]. In other words, these systems are designed to collect and
analyze data, and then provide recommendations and
actionable insights. They deliver accurate and timely
information on agricultural production and market trends
while also offering features for feedback and online
discussion [6]. Users can upload data for storage, analysis,
processing, and receive feedback based on pre-set decision-
making rules [7]. In addition, these systems can perform
advanced data analysis and mining by integrating big data
technologies. In the research of Rupnik, decision support
systems are designed to integrate with existing farm
management information system, enabling farmers to upload
their own data, utilize several data analysis methods, and
retrieve output [8]. Many platforms offer a suite of functions
such as equipment management, data query, visualization,
warning, push information, and other functions, which are
accessible via web interfaces or mobile applications [9].

B. Smart Farming Technologies

The Smart Farming system is designed to manage farming
process through the adoption and application of precision
farming technologies. It uses knowledge bases and
multiagent technologies to develop coordinated decisions on

the real-time distribution, planning, optimization, and
control of agricultural resources [10].

Smart farming technologies incorporate advanced
technologies such as cloud computing, sensors, data
warehouse, and big data to capture and store the received
information from the user. Several studies have linked
these technologies to agriculture, highlighting their
contributions to providing up-to-date data, enhancing
performance, ensuring data availability, and delivering
predictive insights that support tactical decision-making
[11]. Astill’s research explained the necessity of using
smart poultry management systems to increase production
while reducing costs resource utilization. The technologies
used such as smart sensors, farm process automation, and
data driven decision platforms [12]. Jinbo discussed how
cloud platform provides a convenient interface for the
sensing device, allowing users to send the collected data to
the cloud platform [13]. The data can be used for further
analysis and visualization using smartphone websites or
smartphone applications [14]. MySQL databases can be
used to access the data stored in the database. Besides that,
the data stored in the database were fetched and presented
as a website that can be viewed using a personal computer,
laptop, or mobile phone. On this website, the status of the
movement of the goat population can be monitored [15]. A
new concept of smart farming based on the use of the
mobile application is based on integrating individual
animal data to optimize decision-making processed
directly from a smartphone.

In the research of Belanche he highlighted how farm
management can be improved through the use of tools with
smart phone terminals [16]. Android applications designed
for farm management can focus on a comprehensive
system technology solution. The key objective of the
Android applications in this category is to enable farmers
as users, to manage their farm resources and activities more
efficiently and meritoriously to attain their objectives. For
example, with such applications, farmers can track their
livestock population size, identify the number of
productive animals, and monitor daily production — all of
which are the key to maximizing profit.

C. Research Stages

This study proposes an application that farmers and
other stakeholders can use to collect real data on goat
farming. Prototyping is identified as the best software
development method for developing mobile applications
when the information has a general purpose without
identifying the detailed functions and features required
[17]. The development of prototypes and proposed models
is also done in parallel and in accordance with the needs of
the farmers. The research stages can be seen in Figure 1.

The first step is to identify the requirements and analysis
according to the information given by farmers and
stakeholders, and then the prototype application is
designed and modeled to record goat data. Next, the
prototype is built using the Flutter code. From the results,
the prototype is tested and evaluated using the black box
method, and if successful, the mobile application is
deployed.
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Figure 1. Research stages.

1. TESTING AND ANALYSIS

Finding bugs or errors in the operating procedures of an
application is interpreted as the aim of software testing.
Software testing involves using computer programs to
execute procedures and compare actual behavior, which is
expected to make a high-quality application [18]. Software
testing is essential to repeatedly check for errors in the
application to reduce the existing number of errors.
Therefore, the ability of a program runs well and the
application is in accordance with the expected results.

A Test Case Scenario

Test cases were created for testing the mobile application
using the black box method. Table 1 shows the test cases and
the expected results or results that should appear in the mobile
application. The test case contains a design for checking
whether the mobile application is following the desired needs
or needs to be revised.

Table 1
Test Case Scenario

Test Test Scenario Expected Results
Sign in Entering a username and An  error  message
password showing the inability to
login
Entering the username and A user enters the main
password in the database page
Home Displaying home with brief Displaying information
information on goat total population
data, partners involved,
and data on distribution
and production
Unit Displaying menu and adding  Adding data on milk
data on milk production, production, milk
milk distribution, goat distribution, livestock
livestock production, and production, and
goat livestock distribution livestock  distribution

and displaying recorded

data.

Partner Displaying the menu of Adding data on farmers'

partners and adding data on -
h partners, business
farmer partners, business ,
partners, and collectors
partners, and collector - .
. . partners and displaying
partners and displaying
- recorded data
recording data.

Farmers Displaying menu and add Adding data on
data on population, feed, population, feeding
incoming livestock, outgoing  history, incoming
livestock, and birth and livestock, outgoing
death data on livestock from  livestock, and birth and
farmers. death data on livestock,

and displaying recorded
data.
B. Blackbox Testing

Black box testing is a software testing technique that
focuses on specifying external functions of the software
being developed. Black box testing tends to find several
things, such as incorrect or non-existent functionality,
database errors, data structure errors, data access errors,
interface errors, user errors, performance errors, and
initialization and termination errors [19]. The black box
testing method does not have to pay attention to the details
of the software. Testing the amount of test data can be
calculated from the number of input data fields, the input
rules that must be met, and the input limits that meet
specifications. Using the black box method, the experiment
was carried out several times until the appropriate results
were obtained. This research uses black box using
equivalence partition method. It can be used to partition the
input domain into data classes so that the result of the case
test can be obtained.

V. RESULT AND DISCUSSION

The development of the mobile application started in
September 2022 using the Prototyping method, which was
modified according to system requirements. The
development activities were divided into six stages, which
include the analysis of users' needs, rapid design and
modeling, construction with Flutter code, delivery for
evaluating the mobile application prototypes, feedback
from farmers on the modifications to improve the required
specifications, and the usage of the prototypes for further
development.

A User Needs Analysis

The needs assessment was conducted throughout the
system through the review of previous research and focus
group discussions with stakeholders, focusing on the
parameters needed to collect data on population size,
distribution, and production of goats. Stakeholders include
farmers, units, and livestock agencies in East Java
Province. Their responses indicated the need for a goat data
collection or recording system through websites and
mobile devices that can record real data.

Therefore, this research focuses on developing mobile
applications and websites to collect or record real data
about the population, production, and distribution of
livestock goats and partners involved in the business
process. It was found that there were similar applications
but did not record real data according to field observations.
Based on the result of the core questions in FGDs listed in
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Table 2, Stakeholders want a process for data acquisition that
produces a consistent format and parameters that are based on
field conditions. Therefore, the development of mobile
applications and websites has an urgency to support livestock

management.
Table 2
FGD Questionnaire with stakeholders
Questions Answers
What goat livestock data is Data on population, production

required to be managed?

In goat population, what data is
needed?

Why do you need those goat
population data?

In goat production, for example
goat milk, what data is
required?

Why do you need those goat
milk production data?

especially milk and meat, and its
distribution.

Sex, breed, age, commodity and
number of goat livestock

To determine direction of livestock
development, current conditions,
future harvest goals, and necessary
cost.

Milk quantity, price, demand, and
origin

To determine the quality of milk
when received from farmers, avoid
cheating and maintain the quality of
the milk (in stock).

B. Prototype design and Modelling

This stage uses design and modeling tools such as Unified
Modelling Language (UML) to describe the business
processes using a use case diagram. The use case diagrams
will connect the user involved and the system. In contrast, the
system function process flow was described using activity
diagrams to determine the functions of the proposed
application based on the user needs, as shown in Figure 2 and

Figure 3.

Figure 2 highlights the roles of various users within the
application. The ‘Unit’ is the primary user who will enter data
into the application, including livestock, population and

partner recording. The ‘Admin’ acts as a regulator,
overseeing the registration of units, control and manages
data entry process and checks to validate the data
submitted by the Unit. ‘Stakeholders’ are actors who can
use goat livestock data for decision support, such as
Breeders’ Association (HPDKI), veterinarians, and other
government or non-government agencies. The ‘Super
admin’ is an actor who plays a role in managing and
controlling the whole process starting from data input,
checking, granting user access rights, and managing
system activities.

In Figure 3, the activity diagram for the ‘Home’ section
shows that users must log in with their specific access
rights. Upon successful log in, the application’s main page
displays a snapshot of the number of goat livestock,
farmers, and partners. A filter option allows user to select
a month and year to view detailed information on the
number of goat livestock, production, and distribution.

C. Coding System or Functionality

This stage of development involved coding the PUSKA
application, an Android-based mobile app, guided by the
information obtained from stakeholder consultations,
which informed the user requirements, prototype design
and modeling. Created using Flutter for the mobile
interface and PHP-Postgres for backend services, the
application is divided into two parts, namely a web-based
management panel for administrative tasks and Android-
based applications for on-the-go use by farmers. It is based
on a client-server with farmers as Android application
users. At the same time, the server receives data and
imports displays to the web directly connected to the
database from mobile devices. Display of mobile
applications is presented in Figure 4 and Figure 5.

O

-

Admin

36

Population and Goat Milk Recording Application (PUSKA)

(Population Recording)
F e

(Tivestoclk birth and death)

( Bussiness partners )

(Manage Recording Data)

N Verification and~,_—
C >

.,_7_7_Vall(lﬁliou_7_7,., -

Figure 2 Use case diagram for PUSKA application
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Home

Actor

System

Sign in

appears summary of
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dan livestocks
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Month, Year

Validation
Success?

Livestock Sorting
appears

Figure 3 Activity diagram of Home in PUSKA application

Puska Mobile

s |

Focusing on the functionality of the mobile application as
the test scenario, this testing aimed to assess whether the
system’s functions operate according to the requirements.
The test scenarios and test results are presented in Table 3
and Table 4.

For usability test, 40 respondents from the East Java
farming community, including farmers, unit operators and
other stakeholders were asked to complete a user
experience survey. From this group, 12 respondents who
were accustomed to using Android apps were chosen to
engage directly with the PUSKA application. This user
involvement was critical to gather genuine feedback on
their experiences with the apps. Responses were measured
using a Likert Scale, offering five graded response option
for each statement or question, enabling the respondents to
indicate the degree of their opinions, attitudes, or behavior.
Respondents will choose the option that best matches their
feelings about the statement or question. The questionnaire
was also used to gain insight and measure aspects of user
experiences as perceived by the farmers and stakeholders.

Table 3
Functional Test

Total Populasi : 66 Ekor Code Test Scenario Expected Results
Mitra Unit Peternak TO1 Sign in Entering a An error message
s Petemak username and showing the inability
Selamat Datang di _ MitraBisnis  _ Mitra Pengepul password to login
Puska Mobile Entering the A user enters the main
. < "’:”::k :‘:i x username and page.
zoswumami B e password in the
e database
Lasswon o ok
e T02 Home Displaying home Displaying
with brief information on goat
T m— ° - - information total population data,
Unit Mitra  Peternak partners involved, and
© [ c data on distribution
(a) (b) ) ) ) and production
TO3 Unit Displaying menu
n in Addin n milk
Figure 4 Application display: (a) login page, (b) main page 2ndn?ﬁg g data pr%?jugtiodnfta ° milk
production, milk distribution, livestock
Puska Mobile distribution, goat  production, and
Tambah Peternak Baru . PEternaKan sGuUSFaTT g livestock livestock distribution
: 7NN Pemilik : Agus Waluyo production, and and displaying
Data Paterhakan: aquerarm goat livestock recorded data.
Pedaging Jantan Pedaging Betina diStribUtion
\ L e TO4 Partner Displaying the Adding  data on
F A e menu of partners farmers' partners,
= sbevais E SBeiinis and adding data business partners, and
h on farmer collectors' partners and
- partners, business  displaying  recorded
partners, and data
e T . collector partners
o~ W pemilik : susan and displaying
smiah Pedaging uf % Peternakan Reffan recording data.
D | (= ﬁ farm > TO5 Farmers Displaying menu Adding data on
pen s smss ) - REIDLiceRelian Menlads and add data on population,  feeding
B —— population, feed, history, incoming
(s incoming livestock, outgoing
) livestock, livestock, and birth and
outgoing death data on livestock,
livestock, and as well as displaying

Figure 5 Application display; (a) add/edit farmers data page, (b) farmers

data with goat summary and history

D. System Testing, Evaluation, and Usage or Release

birth and death
data on livestock
from farmers.

recorded data.

Testing is performed on several main views of PUSKA
application based on the design of the test case instrument.

The system underwent testing and evaluation through Testing is performed up to 5 test data with codes T01-T05.

Black Box testing using equivalence partition method,
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The obtained results are coded PO01-P05. These results

indicate that the PUSKA application worked as expected.

Table 4

Black box Testing Result

Code  Test

Expected Result

Results

P01 User types An error
email and message
password showing the
inability to login
if wrong
password is
entered Selamat Datang di
Puska Mobile
Hr;m @ternak.id ‘
-]
Sign In
P02 Home will  Displaying uska Mobie
display home with brief .
brief information il
InfOI’matlon Total Populasi : 66 Ekor
and fllter Mitra Unit Peternak
data by o Peotemak
month and o Mitabisnis Mitra Pengepul
year

P03 Unit  will

Adding data on

Puska Mobile

display four  milk production, o

sub menus  milk =P ==Y
on milk  distribution,
production,  livestock

milk production, and ‘ﬁ )
distribution  livestock
, livestock distribution and

production,  displaying

and recorded data.

livestock

distribution

P04 Partner will

Adding data on

Puska Mobile

display farmers'

three  sub  partners, X

menus on  business s Batarno K

farmers, partners,  and

business collectors' o

partners, partners and w, 1

and displaying

collectors recorded data -
e

38

PO5  Farmers Adding data on < agustarm ©
will display  population, - =
farmers that  feeding history, WL‘A““Jl R‘;J.
has  been incoming
recorded livestock,
and its  outgoing Laim
history livestock, and o

birth and death

data on =)
livestock, as Sieretesken
well as

displaying

recorded data.

For user experience [20], some questions are based on
the overall attractiveness and impression of the application
and whether the farmer can complete the data recording
task without unnecessary effort—the results are presented
in Figure 6, Figure 7, and Figure 8. The questionnaire was
given to 12 farmers respondents who used the PUSKA
application and have experienced in using Android apps.

According to Figure 6, when asked about their
engagement and interest while using the PUSKA
application, 25% of the farmers strongly agreed that the
application was attractive, while the remaining 75% agreed
to the statement.

Figure 7 shows the farmers’ opinions on the usefulness
and enjoyment of features in the PUSKA application, with
27.3% of the farmers strongly agreed on the usefulness,
63.6% agreed, and the remaining 9.1% were neutral about
it.

Finally, Figure 8 indicates 36.4% of farmers strongly
agreed that the PUSKA application facilitated their data
recording tasks, and 63.6% agreed that the application was
helpful in this regard.

Strongly Disagree
Disagree

Meutral

Agree

Strongly Agree

Figure 6 Farmers' engagement and attractiveness on the PUSKA
application

Strongly Disagree
Disagree

MNeutral

Agree

Strongly Agree

Figure 7 Farmers find features or functions in the PUSKA application
useful.
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Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Figure 8 Farmers find the PUSKA application helpful and easy for
recording livestock data.

V. CONCLUSION AND FUTURE WORKS

This research has successfully developed PUSKA, a
mobile application designed to facilitate the process of
recording goat livestock data into a system. Using the
Android platform, PUSKA enables the real-time recording of
data that reflects actual farm conditions and provides
functionalities for displaying goat information and recording
goat livestock data. Testing of the mobile application
confirms that its features function effectively and align with
user requirements. However, more studies are needed to fully
evaluate the impact of this innovation and to address any
potential confounding factors inherent in the farm
management process.

Therefore, in the following PUSKA design, it is necessary
to improve several features. These include the creation of a
website administrative panel, integration of farm location
mapping, and generation of reports from the recorded data to
be displayed on the farmer's mobile application. Developing
these features will ensure that the goat livestock data in the
PUSKA system is reliable and serves as a valuable decision
support tool for farmers and stakeholders. For future
recommendations, more advanced features or improved
technologies could be incorporated to record goat population,
production, and distribution. The introduction of a dashboard
website could present this information in an attractive and
informative manner. Additionally, mapping the location of
farms and generating comprehensive reports on livestock
could form the basis of a business intelligence technology
tailored for the goat farming industry that can be developed
for future enhancements.
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