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Abstract: The pet shop industry continues to grow as people's interest in pets increases.
However, many petshops face challenges in managing products and transactions that are
still done manually. This is also experienced by Twins petshop, which still uses manual
methods in managing product and transaction data, thus hindering data operational
efficiency and market reach that has not been maximized. To overcome this problem, this
study was made with the aim of designing and developing a website-based petshop sales
information system, thereby helping to improve the efficiency of product and transaction
data management. The development method used is the waterfall method which consists
of several stages that must be carried out in stages, namely needs analysis, design,
implementation, and testing. The tests are carried out using the balck-box testing method
to ensure that all features run according to user needs. The results of the balckbox test
show that of the eight scenarios tested, all succeeded with a 100% success percentage.
Scenarios include admin logins with valid and invalid data, data editing and deletion, and
adding products with invalid forms. The results of this study show that the website
developed is able to increase the efficiency of product recording, transactions, and provide
more complete information than the previous manual system.

Keywords: Waterfall method, System design, Petshop, Informatization system

1. INTRODUCTION

The pet sales industry or commonly called pet shops continues to grow and experience an increase
in interest in the public. This increase occurred due to the trend of animal husbandry in 2021, especially
in cats and dogs. Then this interest increased in 2022, based on data from the Eurominator Institute,
as many as 4.80 million cats were kept. According to a GoodStat survey quoted from Cunsumer Report
Indonesia, it shows that 53.9% of people have more than one pet, and 5.56% of people have pets.
This also affects the increase in people's needs for pets and triggers rapid growth in the pet shop
industry. The existence of the pet shop industry helps animal owners meet the needs of their pets such
as food needs, medicines, vitamins, and animal accessories. [1]

Although the pet shop industry is growing rapidly, there are still many obstacles in managing its
business. Many pet shops, including Twins pet shops, still use their business management system
manually. Twins Petshop itself is a business engaged in the industry of selling animal products such as
feed, vitamins, medicines and animal accessories, which has been operating since 2021. In its
management, Twins petshop still collects product data, stock management, and records sales
transactions that are carried out manually, which has the potential to cause recording errors. In addition,
there is no sales website which causes the marketing area to be limited. Information about the products
provided by petshops is not well conveyed to consumers, because the marketing methods used are only
through social media. This hampers the purchasing process and causes limitations in operational
efficiency and marketing reach.

However, along with the development of technology, efficiency in pet shop management is a top
priority. Currently, Twins petshop is still facing various obstacles in its business development, so a
website-based information system is needed that is able to increase efficiency and effectiveness in data
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management at Twins petshop. To overcome these problems, this research was made with the aim of
designing and developing a website-based information system to support and optimize the operation of
Twins petshop. By applying the waterfall method in system development and utilizing technology
through website creation, this system is expected to be a solution to improve operations in managing
product, customer, and transaction data, as well as providing convenience for users in accessing
information or making online purchases. The application of digital systems in sales has also been proven
to increase operational efficiency by up to 40% and can expand market reach [2].

In the development of the information system, various methods can be used to ensure that the
system built has a clear structure. In this study, the waterfall method was chosen because of its
systematic and sequential approach, so that each stage of development is carried out in a structured
manner and ensures that each phase must be completed first before doing the next phase. Compared
to other methods such as agile and prototype methods, the waterfall method has the advantage of clear
documentation and minimal risk of errors in system development. The agile method provides flexible
convenience because the time required is short, allowing for changes during the development process.
However, it is not suitable for use in projects with clearly structured needs because poor planning makes
the final Figure of the system developed difficult to predict and poorly defined [3]. Meanwhile,
prototypes provide convenience for the development team so that the results of the development system
are in accordance with the desired. However, just like agile, prototypes continue to change so that they
lack a clear flow from the beginning. Protoype also has a higher risk because it experiences iteration or
repetition of steps until the desired result is achieved.

Several previous studies have examined the application of the waterfall method in the development
of e-commerce websites or website-based information systems that are in accordance with the
development of the system in Twins petshop. Previous research discussed the application of the
waterfall method in the design of e-commerce website information systems for petshop developers. In
this study, the researcher used the waterfall method as a research method and made a website design.
This method is used to design systems that manage customers, products, and transactions. The study
shows that the waterfall approach provides a clear structure and good documentation at every stage,
from needs analysis to implementation. The result of this study is that the application of waterfall
provides a clear structure, facilitates the system development process, and ensures that each phase is
carried out completely before moving on to the next phase. Thus, the application of this method makes
it easier for researchers in the system development process and reduces the risk of errors. [4]

The next previous research was to explain the application of the waterfall method which serves as
an evaluation of the application of the waterfall method in the design of a website-based information
system in seventy petshops. The use of the watefall method is aimed at ensuring that each cashier
feature can be properly designed and implemented, such as financial statements and transaction
reports. The result is the application of the waterfall method in this study, which is considered effective
for structured projects, although there are limitations in changing needs during the development period.
The waterfall method also helps in managing sales transactions, speeding up the reporting process, and
improving operational efficiency. [5]

The previous next research was to discuss and examine the application of the waterfall method in
the accounting information system for car service sales. This study shows the application of the waterfall
model used to design a structured accounting system, manage sales data, and financial reports. The
result of this study is that the use of the waterfall method has the advantage of providing a clear
structure and stages that minimize the risk of errors and inconsistencies in the development of
accounting systems. [6]

2. RESEARCH METHODOLOGY

2.1 Research Outline

A research framework or research stage is a structure that describes the stages or steps of research
[7]. The stages of the research carried out are explained as shown in the following figure 1:
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Figure 1. Research Outline

The research framework in figure 1 carried out in this study consists of several main stages, namely
the problem identification stage, website development with the waterfall method, and the results and
discussion. The first stage in this study is the analysis and identification of system needs problems. At
this stage, observations and interviews are carried out to understand the business system problems
faced by Twins petshop. In addition, literature studies are conducted to support and find the right
solutions. After the analysis was completed, the research continued with the development of a system
using the waterfall method. This method consists of several stages that must be carried out in order,
namely needs analysis, system design, implementation, and testing. The last stage is the results and
discussion that display and describe the findings in this study based on the implementation and testing
of the system that has been developed. The results of the study were then analyzed to evaluate the
extent to which the designed system was able to improve the operational efficiency of the Twins pet
store compared to the previous manual method. The discussion was carried out by comparing the results
of the research with previous research. In addition, the discussion also explained the extent to which
the system was successfully implemented by looking at the results of the tests that had been carried
out.

2.2 Data Collection Methods
In this study, to obtain the necessary data is carried out in several stages as follows:

2.2.1 Observation

The author made observations directly at the Twins petshop to collect relevant information. The
observation was carried out with the aim of knowing and identifying problems that occurred in the Twins
petshop, as well as understanding the business processes that took place.

2.2.2 Interview

The author conducted an in-depth interview with the owner of Twins petshop as well as the manager
of Twins petshop to ask about information related to business operations, challenges faced, and
necessary needs.
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2.2.3 Study book

The author also conducts literature studies by reviewing various literature, articles, journals, and
other sources related to the development of a website-based information system and the application of
the waterfall model. Literature studies are also used to strengthen the theoretical foundations and
methodologies used in research.

2.3 Metode Waterfall

The research was conducted using the waterfall method with a systematic and sustainable approach.
In its implementation, each phase must be fully completed before the next phase begins. The research
process consists of several stages as shown in figure 2 below:

Requirements
Analysis
Implementation

Figure 2. Metode Waterfall

1. Needs Analysis
This stage is the first step in the process of identifying the needs of the system to be developed
and, as a stage of data collection and information that will be used in the creation of a petshop
website. This stage was obtained through interviews and observations with Twins petshop owners
to understand in detail the business needs, the features needed, and the problems faced by users,
both in terms of administration and customers.

2. Planning
After the needs of the system are determined, the next stage is the planning stage. At the stage,
it aims to design the system design. The system design that is made includes the design of the
system and the database structure of each existing feature. The system design uses UML (Unified
Modeling Language) diagrams which include the creation of Use Case diagrams, Activity diagrams,
class diagrams, and sequence diagrams.

3. Implementation
The next stage is the stage where the development team begins to convert the design results into
program code using the Visual Studio Code application. In designing a petshop website, developers
use the Ci framework to build a website according to the design that has been made. In its
designers, PHP (Hypetext Preprocessor) and HTML (Hypertext Markup Launguage) are used as
programming languages. Meanwhile, the creation of the database uses XAMPP MySQL as a
connected data storage medium.

4. Testing
After completing the coding implementation stage, the petshop website will be tested to ensure
that the system runs according to the specified needs. The website that has been created will be
tested using black-box testing to test the functionality of each feature. Testing is carried out by
checking whether the system provides an output that matches the given input.

5. Maintenance
Once the system is implemented and tested, the final step is maintenance. At this stage,
improvements are made from problems that arise during the use of the system, the addition of
features or data updates.
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3. RESULTS AND DISCUSSION

3.1 Functional Needs Analysis

The analysis of the functional needs of the petshop website system is designed to meet the operational
needs of admins in managing petshops, as well as provide convenience for users with online petshop
services.

3.1.1 Admin Page

1. Admin can do registration and login

2. Admins can add category data, item data, and admin data

3. Admins can delete category data, item data, admin data, and user data
4, Admins can edit category data, item data, and admin data

3.1.2 User Page

1. Users can register and log in

2. Users can view product information and information about Twins petshop
3. Users Users can buy items sold at Twins petshop by logging in first

4, Users can view order history

3.2 Planning

Use Case Diagram serves to illustrate the limitations or scope of the system to be used, so that the end
user can have a deeper understanding of the system to be created [8]. Figure 3 below shows the use
case of the system played by two actors, namely the admin and the customer.

Dashboard ),
-
Dashboard

Admin

Figure 3. Use Case Diagram

ERD is a visual tool or concept that describes relationships in data storage or databases consisting of a
collection of objects called entities, as well as relationships or relationships between these objects.
Figure 4 below shows that the ERD created for a petshop website includes five main entities and five
relationships that describe the relationships between these entities and cardinality values that indicate
the relationships between existing entities.

( anamee

uuuuu

Figure 4. Entity Relationship Diadram
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Figure 5 below is an overview of the database used in the petshop website information system on Twins
petshop. It includes five main entities designed to make it easier to manage data on a regular basis.
Each entity represents an important part of the system to maintain data accuracy and consistency, so
that data retrieval can be carried out optimally.

User Order Produk Categories

idUser : int* 3 idUser : int™ idProduct : int* idCategories - int*

password - Varchar Username - Varchar gambar - Varchar

product_name : Varchar Admin

Usemame : Varchar Price - int

username : Varchar idPesanan : int* Product_name : Varchar nameCat : Varchar
idAdmin : int

quantityProduct : int stock - int
. username : Varchar
bank - Varchar description - text

‘Va_number : Varchar password : Varchar
number : int idCategories : int**

status : text

addres : Varchar

email : Varchar

Figure 5. Database Design

This activity diagram describes the workflow or activity that occurs in a system, business process, or
menu that exists on the device. [9]. The Activity Diagram in figure 6, illustrates the steps of the purchase
process on the Twins petshop website, starting from logging in, selecting products, choosing payment
methods, to displaying order data. This diagram shows the flow of user interaction in completing
transactions.

System Database

Dl
the homepage

Display the products
detail page

Display login page
Login? ‘Save customer data

Display cart page

Save order data that can
be managed on the admin
dashboard

Complete the process
and view purchase

Figure 6. Activity Diagram Manage Users

Class diagrams are used to present the structure of the system including the system on the Twins
petshop. The creation of this diagram class aims to provide an overview of the overall structure of the
system [10]. Figure 7 below is the system structure created in Twins petshop consisting of five main
entities, namely admin, customer, category, product, and order
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Admin Order User
|dAdmin - int idOrder - int idUser - int
Usemame : varchar idUser - int username : varchar

username : varchar password - varchar

password - varchar

Product_name - varchar  H—1- email : varchar
login()

manageProduct()

quantityProduct - int number - int

bank : varchar

manageCategory() Tog0)
VA_number - varchar «
manageQrder() loginQ
T register() viewProduct()
T createOrder()

N

L

Categories Product
idCat - int IdProduct - int
nameCat : varchar 1——N idCat : int

Product_name : varchar

createCategory()

updateCategory() image - varchar

deleteCategory() price - int
stock - int

deskription - text

createProduct()
updateProduct()

deleteProduct()

Figure 7. Classroom diagram design

Sequence diagrams describe the interactions between these objects in a system [11]. In the diagram
sequence figure 8 there is one actor (customer) and six objects, namely, dashboard, auth service for
login validation, login, cart, payment, and database.

ﬁ [Dasmmard} [Aulhsewice] [ Login ] [ Cart } [ Payment Gateaway } [ Database J

Uger

1. Open the Website

1.1 Display the
dashboard page

2. View products/categories

3. Get Product data

3.1Add Product

4. Views product detail . Get detail Product data

5.1 Display Product Detail

. Checks login status
| | 7.1 Result

att 8. Login/Registrasi H | J

6. Select a product

[IF not Logged in] 9. ValidateiLogin data or save data regisiration data

10. Ada o cartor Check Out |
[Else after 11. Adds products to the cart and displays order data

Login] 5
12. Processes CheckOut A
E;} 13. Select payment method

13.1 Payment completed

15 Save ordor data__ ()
|15 Save orderdata

16. check payment status |

|j 16.1 Dsiplays order data and payment status D

Figure 8. Sequence Diagram Users
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3.3 Implementation

On the customer dashboard page, users can find the features offered by the Twins petshop website. In
figure 10 below, users can see information about Twins petshop on the home page, product details,
and available product categories.

TWINS
PETSHOP

Manjakan

Peliharaan Mu

s

Figure 9. Dashboard Page View

In figure 10, which is the admin dashboard page, admins can find store management features such as
manage categories, manage products, manage customer data, manage payments.

Figure 10. Admin Dashboard Page View

In figure 11 below, customers will be given complete information about the product which includes
product name, product description, price, images, and categories. If the customer wants to proceed
with the purchase, the customer can fill in the product quantity and click Add to Cart to proceed with

the next process.

TWINS T
PETSHOP

Detail Produk

Kalung Kueing

Rp.15000

Figure 11. Product Detail Page
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Figure 12 is the view of the cart page. On this page, customers will be presented with a list of products
that have been input by customers. Before making a payment, customers can check the products that
have been selected along with their information such as product name, quantity, price, and total. If it
is considered correct, then customers can make a payment by clicking the Check Out button.

TWINS
PETSHOP

Figure 12. Cart Page View

The payment page is one of the important features in the petshop website that functions to facilitate
the transaction process between customers and stores efficiently. In the display of figure 13, customers
can easily make payments with the various methods provided by the Midtrans payment gateway.

Figure 13. Payment Page View

In figure 14, the product management page display, presents the products that Twins petshop will offer
to customers. On this page, admins can add products and can delete a product if the product is no
longer in production.

Figure 14. Manage Product Page Views
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In figure 15 of the view of the manage payment page, the admin can see the payment status of
customers who have purchased products on the Twins petshop website. Admins can only delete
customer data to protect the privacy of customer data.

Figure 15. Manage Payments Page View

In figure 16 of the view of the manage customer data page, the admin can see customers who have
registered on the Twins petshop website. Admins can only delete customer data to protect the privacy
of customer data.

Figure 16. Manage Customer Data Page Views

3.4 Testing

The system test is carried out with the aim of evaluating and finding out if there is a non-conformity
with the expected specifications and is free from errors [12]. The tests carried out in the study are
presented in the following table 1.

Table 1. Twins pet store test Black-box website

It Scenario Expected Results Test Results Status
1 Admin login with valid Admins canloginand will Admin can enter username Succeed
data display the admin & password, and
dashboard page successfully log in to admin
dashboard
2 Admin login with invalid Admincan'tloginandwill Admin cannot log in Succeed
data be redirected to admin because the data entered is
login page again invalid, then will return to

the login page
3 Admin adds categories Admins can add category Admins can add data Succeed
with valid data data according to the according to the form's
form's instructions instructions
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4 Admin adds Admins can't add data Admins can't add/save data Succeed
categories/products with and the view will remain that doesn't comply with
invalid data on the add data form the data add-on form's
page instructions
5 Admin edit category Admins can edit or Admins can edit categories Succeed
update data categories
6 Admin editing products  Admins can edit or Admins can edit products Succeed
update data products
7 Admin adds products by Admins can't add Admins can't add products Succeed
clearing multiple forms products and the display and the display will remain
will remain on the Add on the Add Data form page
Data form page
8 Admins can delete Admins can delete Admin can delete data, and Succeed
categories, products, categories, products, and the screen will provide a

customer data

customer data

notification with a "yes or

no" option to delete the
data

Based on the results of the black-box test that has been carried out in table 1, the eight test scenarios
carried out showed results that met expectations and managed to achieve a 100% success rate. Admin
login testing with valid data can be done successfully and provide access to the dashboard page, while
login testing using invalid data results in an appropriate response by returning the user to the login
page. In addition, the add, edit, and delete categories and products feature has worked well, where the
system only accepts data input that matches the instructions on the form. Data deletion is also confirmed
in advance with a notification before action is taken, ensuring security in data management. Overall,
the test results show that the Twins petshop website has functioned properly and met the needs of
users without significant functional errors. This test also shows that the system has run well without
any significant functional errors.

4. CONCLUSION

The results of the research that have been carried out show that website development for Twins
petshop has a positive impact by providing ease in the operational management of product, customer,
and sales transaction data. Processes that were previously carried out manually have been changed and
managed digitally, making them more effective and structured. The application of the waterfall method
in the development of this system has proven to be effective, with each stage from needs analysis to
testing carried out systematically and well-documented. The Twins petshop website also makes it easier
for admins to manage information and for customers to make transactions online, which ultimately
improves the overall user experience. The black-box tests conducted to evaluate the performance of
the system and of the eight test scenarios tested, all showed successful results with a success rate of
up to 100%. The test results show that all the main features are working well and in accordance with
the specified needs. With this, the Twins petshop website is stated to have met user needs and increased
operational efficiency compared to the previous system.
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