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Abstract— Marketplace is an application allowing sellers and
buyers to transact online. Sellers market their products, while
buyers search for and buy things. With an understanding of the
marketplace and Micro, Small, and Medium Enterprises
(MSMEs) in Toba Regency, the authors developed a mobile
application for the Creative Toba Marketplace. In the previous
development, we created the web-based application of Creative
Toba Marketplace. However, based on the sellers' feedback, they
mostly use smartphones to do their business. The development of
the mobile application used the iterative model with agile
methodology. Iterations were conducted three times with a focus
on features for buyers and sellers. The results of the First
Iteration include the functions of Account Registration, Account
Login, Change Password, and Product Search. The results of
Second Iteration are the functions of Add Product to Cart,
Remove Product from Cart, Buy Now, Checkout, Cancel Order,
Upload Proof of Payment, Add Buyer Address, Delete Buyer
Address, Create Store, Add Product, Edit Product, Delete
Product, Confirm Purchase, Add to Favorites, Delete from
Favorites, View Account, Add Account, Delete Account, Manage
User Data, Add Seller Address, and Delete Seller Address. In the
Third Iteration, we built the payment feature. The result of the
User Acceptance Test was acceptable.

Index Terms—Agile development, Iterative model, Mobile
application, MSMEs, Online marketplace, Toba.

I. INTRODUCTION

SMESs play an essential role in a country's economy.
MSMEs usually have a relatively small number of
employees, limited business revenue, and limited access to
capital [1]. Nonetheless, MSMEs significantly contribute to
economic growth as they create jobs, support financial
inclusion, and contribute to local incomes [2].
In the Toba region of North Sumatra, MSMEs perform a
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valuable role in supporting the local economy. In addition to
supporting economic growth by producing goods and
services, MSMEs can create jobs for residents. They make
various products representing the region's rich culture and
natural resources. Examples of MSME products in the Toba
region include traditional handicrafts such as wood carvings
with Bataknese patterns, bamboo weaving, ulos woven
fabrics, local food and beverages such as Sambal Tuktuk,
Toba Peanuts, Andaliman Cassava Chips, and agricultural
products such as Toba coffee. The marketing of MSME
products in the Toba region must implement intelligent
strategies, especially in this digital era. One effective strategy
is to utilize a marketplace for electronic transactions. The
development of a mobile-based market contributes to the
growing trend of using smartphones in the community
[31[4][5]-

The primary reason for developing a mobile-based application
for Creative Toba Marketplace is that people mostly use
smartphones in daily activities, including online shopping and
interaction. A mobile application allows consumers to easily
access and purchase MSME products online, increasing the
accessibility and competitiveness of local products. The
purpose of developing this application is to expand market
reach, increase MSME sales, and support the economic
growth of the Toba region in North Sumatra.

Il. STUDIED ITERATIVE MODEL

A. Application

An application is a collection of software programs
combining certain features so users can access them. The
function of an application is closely related to the purpose of
creating the application, which is to provide convenience and
comfort in various fields of life. An application is a group of
interconnected components that achieve a common goal by
receiving input processes and producing outputs in an
organized transformation process. Thus, the definition of the
system is a set of interconnected procedures where, in a
system, there are inputs, methods, and outputs to achieve the
desired goals [6].

B. Marketplace

The online marketplace allows sellers and buyers to meet
and conduct various transactions. It has become a popular
business model because it benefits both sellers and buyers.
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Sellers can reach a wider audience and get better exposure
for their products. Buyers can find a wide selection of
products from different sellers in one place, making it easier
for them to compare prices and quality [7][8][9].

C. Creative Toba Marketplace

The name of the mobile application is Creative Toba
Marketplace. Creative Toba Marketplace is a program of the
Toba Regency government overseen by the Department of
Communication and Information Technology of Toba
Regency. As a center for creative and cultural activities,
Creative Toba Marketplace aims to promote and support local
creative industry entrepreneurs. The purpose of the
development of Creative Toba Marketplace is to introduce
products from the Toba region that can be sold to the broader
community so that Toba products and culture can be more
broadly recognizable. Creative Toba Marketplace can be a
catalyst in strengthening the local creative economy ecosystem
and supporting the development of the cultural industry in the
region.

D. Iterative Model

Agile methods, introduced in the 1990s, were designed to
reduce process complexity by eliminating unnecessary steps
and excessive documentation. The goal is to quickly deliver a
software system to users, allowing them to suggest changes
and add new business requirements. This approach is guided
by the Agile Manifesto, which emphasizes valuing people and
interactions, working software, customer collaboration, and
adaptability to change. To achieve these principles, agile
methods focus on small, dedicated, co-located teams that work
closely together [10].

Agile methods follow an iterative and incremental
development approach that supports the continuous delivery of
product features. Features are delivered in multiple releases or
iterations, with priorities set according to customer needs and
changes. Continual prioritization of requirements is, therefore,
a central aspect of agile methods [10].

A linear process flow carries out each of the five framework
activities in order, starting with communication and ending
with deployment. In contrast, an iterative process flow revisits
one or more of the activities before moving on to the next step.
This iterative approach allows the customer to regularly assess
the software increment, offer feedback to the software team,
and shape the adjustments made to the process in response to
that feedback [11].

The method used in this research is the iterative approach,
which involves iterative and incremental cycles. The iterative
process makes it possible to identify and fix the problems at an
early stage so that the issues will not continue to the next
process [12]. In the first iteration, the development completely
follows each step, from planning to analysis, design,
implementation, and testing. The test and evaluation results
from the first iteration become the basis for re-analyzing the
next iteration [9][13][14].

This method helps estimate and define requirements in
detail during the modeling process. By performing iterations,
the development team can test the concepts, identify the
problems early, and make the necessary changes quickly. This
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approach allows the final product to meet user needs and
minimizes development risks [15][16][17].

E. Mobile

Android is a mobile phone operating system based on
Linux. It primarily provides a platform for developers to
create applications for different types of devices. Google
developed the Android operating system, which can be used
on smartphones, tablets, smartwatches, and more. Android has
an extensive ecosystem with thousands of apps on the Google
Play Store. The operating system also supports many features
and services, including internet connectivity, text messaging,
media playback, GPS navigation, and more.

One of Android's advantages is its open-source
characteristic, allowing developers to access and modify the
code according to their needs. It has become a popular mobile
operating system globally, used by millions of people for

various purposes [18][19][20].

I1l. SYSTEM DESIGN

A business process is a series of steps or activities
performed to design, develop, and implement software
applications that meet business and user needs. After a
thorough analysis, it was found that the web-based Creative
Toba Marketplace application was less practical because of
the extended business process and was less compatible with
smartphones. The study found that all MSME owners use
smartphones instead of laptops or personal computers as
working tools. This study is the basis for developing a mobile-
based application that is more concise to use.

The mobile-based application of Creative Toba Marketplace
was developed using an iterative model. The iterative model is
a fundamental part of the Agile methodology. This method is
used in an iterative work process with a structured and
organized collaborative team. When designing an app using
the iterative method, the team must first define the project plan
and align the overall project goals. The next step is the
analysis and design stage, followed by the implementation of
the analysis results. Following this, we conducted testing, and
the final step was to evaluate the product's overall
performance. After analyzing the existing web application, the
team will proceed to the design stage, starting with database
design, Ul style guide, and prototype.

A database is a systematically organized collection of data
that is easy to access, manage, and update. Data is stored in
tables, which consist of rows and columns. Each row in a table
represents an entity, while each column represents an attribute
or feature of that entity. Some tables commonly created
include the user table, tenant table, product table, and
transaction table, as shown in Table 1, Table 2, Table 3, and
Table 4.

TABLE I
USER
Id Field Description -Il—gr?getﬁ‘ Null Remarks
id Saving id bigint (20) NO Primary
key

username Storing varchar NO -

username (225)
email Storing varcar NO

email (225)
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email_verified_at  Storing timestamp  YES - Id Field Description  Type & Null Remarks
verifikasi length
email is_deleted Storing the tinyint(1) NO -
password Storing varcar NO - status  of
' _ passyvord (_225_) deleted user
is_admin Storing tinyint (1)  YES - created_at Storing the timestamp  YES -
status user's last
' adm_ln o create time
is_banned Storing tinyint (1)  YES - updated_at Storing the timestamp  YES -
status user's last
banned update time
remember_token  Storing varchar YES - TABLE I
re?embﬂ (100) TRANSACTION
token - —
created_at Storing the timestamp  YES - Id Field Description Tg'r?getﬁ‘ Nufl Remarks
users last purchase_id Storing user  bigint (20) NO Primary
creation - i key
time . .
updated_at Storing the timestamp  YES - purchase_id SB?L'&?% \(/;;gr)\ar YES )
user's last E:)o de
update time TABLE user_id Menyimpan  bigint (20) NO -
id user
TENANT . . -
t_id St bigint (20 NO -
Id Field Description Type & Null Remarks checkout | chzglr(]gut id igint (20)
- - - Igngth - purchase_address  Storing varchar YES -
merchant_id Storing bigint (20) NO Primary purchase (255)
merchant id key address
user_id Storing user  bigint (20)  NO . purchase_price Storing bigint (20)  YES -
) id purchase
merchant_id Storing varcar NO - price
merchant (225) purchase_discount ~ Storing bigint (20)  YES -
. name purchase
store_descrption  Storing text NO - discount
store purchase_status Storing varchar NO -
description purchase (255)
store_contact Storing varcar NO - status
store (225) receipt_number  Storing varchar YES -
contact receipt (255)
merchant_photo Storing varcar NO - number
merchant  (225) courier_code Storing varchar YES -
o photo o courircode  (255)
is_verified Storing tinyint (1) YES - service Storing varchar YES ;
verification service (255)
status o status
on_vacation Storing tinyint (1)  YES - shipping_cost Storing bigint (20) NO -
active status - shipping
created_at Storing the timestamp  YES - cost
users last is_cancelled Storing tinyint (1) NO -
createtime cancellation
updated_at Storing the timestamp  YES - status
users _last created_at Storing the timestamp  YES -
update time user's last
TABLE Il create time
PRODUCT updated_at Storing the timestamp  YES -
Id Field Description Type & Null Remarks user's  last
length update time
product_id Storing bigint (20) NO Primary
product id key . . . .
marchant_id Storing bigint (20) NO i _A _ Ul Style Guide is documentatlor_1 that provides
merchant id guidelines and rules about layout, design, color, and
category_id Storing y bigint (20)  NO - typography. It aims to ensure consistency and an exemplary
category i - :
product_name Storing varcar NO . user mter_face across a pa_rtlcular product or platform_. Tr_1e QI
product (225) Style Guide for the Creative Toba Marketplace application is
nama shown in Fig. 1.
product_description  Storing text NO -
product
description
price Storing bigint (20) NO -
product
price
heavy Storing int (11) NO -
product
weight
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Ul Style Guide

Fig. 1. Ul Style Guide

After designing the database and Ul Style Guide, the team
will design the mobile application's user interface. The user
interface design was developed using the Figma tool. From the
results of the analysis stage, stakeholders who will use the
application are divided into two roles: tenants and buyers. The
admin can create, update, and delete data on the website. The
pages that have been designed include the main page, log-in,
products, shopping cart, and administrator. These pages can be
seen in Fig 2, Fig 3, Fig 4, and Fig 5.
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Fig. 4. Products Fig. 5. The Cart

Furthermore, the results of this user interface design will
be handed over to the development team for construction into
a mobile application.

IV. RESULT AND DISCUSSION

This section presents the results of the project
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implementation process. The project implementation follows
an iterative model. A total of 3 iteration stages were involved
in developing this project. Developing an application rarely or
never involves a single development process that directly
results in a perfect application that meets all needs and
capabilities. Therefore, we used an iterative model to help
enhance the application developed. Errors or inadequacies
found in the first iteration will be resolved in the second
iteration, and errors or inadequacies found in the second
iteration will be resolved in the third iteration. In the
implementation of the third iteration, finalization will also be
conducted so that by the time this application is disseminated,
it is targeted to reach 95% of the expected target users.

A. The Result of the First lteration

A.1. Planning

The activities undertaken during the planning stage include
preparing documentation from the requirements gathering to
understand the problem and objectives. During project
execution, this documentation is the basis for developing work
plans and implementation strategies. In addition, this stage
also involves creating a Project Implementation Plan, which
includes a comprehensive project implementation plan,
including timelines, required resources, and specific steps to
take during the project. The Project Implementation Plan
serves as the main guideline in directing the course of the
project and ensuring that the set objectives are being achieved.

A.2. Requirement Analysis

The current system is identified and evaluated at the
Requirement Analysis stage to determine the causes of
existing problems. The analysis is conducted through
observations and interviews with sellers and buyers who have
used the existing website-based application of Creative Toba
Marketplace. In addition, ideas and solutions needed to
improve the system following the objectives and requirements
of the project are defined. From the analysis results, two actors
were identified, namely buyers and tenants. Use Case Diagram
describes the interaction between users and the system in
terms of the functionality provided by the system. The Use
Case Diagram can be seen in Fig 6.

Fig. 6. Use Case of the Application
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A.3. Design

The design stage includes creating a Business Process
Modeling Notation to represent the steps a user takes from
initiation to completion of a task. This process business
diagram can be seen in Fig. 7 below.

Fig. 7. Business Process of the Application

The target system of this research is a mobile application-
based marketplace. The purpose of the application is to
simplify the buying and selling process compared to a website
that has been built previously because mobile applications are
more effective than websites. This application will also help
users obtain information more quickly through notifications
provided by mobile devices.

The authentication process in the mobile application does
not need to be repeated because the user account can be stored
in the application every time it is opened. In Fig. 7, there is a
Target Buyer System that will first open the application and
then display the product list. A person must register an
account to make a purchase or register a shop and sign in as a
tenant. If a person already has an account and the admin has
verified it, he can directly log in. Once the buyer selects a
product, they will be directed to the payment page, and the
admin will verify the payment. In addition, buyers can also
view their purchase history. After that, several interfaces were
created in the design stage, such as the home page, products,
authentication, and product categories.

A.4. Implementation

In the first iteration, we focused on features such as
displaying products by category, specifically best-selling food
and beverages and new ones available for purchase. Also,
authentication has the option to log in or register. If the user
already has an account, they can log in. Otherwise, they will
choose to register. The next feature is a keyword-based
product search, which makes it easier for users to search for
specific products.

A.5. Testing

Before the deployment, the prototype and the application
are tested to ensure their quality. We conducted Black Box
testing to assess functionality without considering the internal
structure or logic of the code. Testing was conducted to ensure
the application operated as expected and met predefined
quality standards. This testing aims to identify and fix bugs or
other issues.

A.6. Deployment

At the deployment stage, the system is launched and can be
accessed by buyers and renters. If there are errors during
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system development, it can return to the analysis stage to fix
and complete the missing program functions.

B. The Result of the Second Iteration

B.1. Planning

At the planning stage of the Second Iteration, we focused on
developing functional features for both buyers and renters. For
buyers, there are features such as Cart, Cancel Order, Order
History, Manage Personal Data, and Payment. Seller features
include Create New Store, Manage Store Data, Manage
Products, and Manage Orders. The second iteration is planned
to last five weeks.

B.2. Requirement Analysis

During this iteration, we focused on developing features
that aim to improve the user experience from buyers' and
sellers' perspectives. The requirements analysis section
highlighted several features that need to be implemented.
Buyers' features include adding items to the cart, canceling
orders before they are processed, viewing order history,
managing personal data such as shipping addresses, and
making payments using various methods. As for sellers, the
features to be implemented include creating a new store on the
platform, managing store information such as description and
contact details, managing the list of products offered, and
viewing and managing orders received from buyers. Thus,
implementing these features is expected to increase
convenience and efficiency in the transaction process for both
parties and enrich the online shopping experience.

B.3. Design

This design stage focuses on describing how the features
identified in the requirements analysis stage will be
implemented technically. The emphasis is on designing an
intuitive and responsive user interface, including building
drawings and prototypes to visualize user interactions. Next,
the system architecture was designed to handle the features
efficiently and with sufficient scalability, including careful
database design to store information about users, stores,
products, and orders. Each feature is then detailed in a
technical design that includes business logic, algorithms, and
integration with other system components. Security aspects
are also considered, with the implementation of encryption for
sensitive data and authentication and authorization features to
protect user privacy. Finally, the design is tested through
prototyping and user testing to ensure an optimal user
experience before full implementation. This approach resulted
in a robust technical plan to implement the desired features
and ensure the system's design met the expected quality and
security standards.

B.4. Implementation

In the implementation stage, the focus is on implementing
the features analyzed in the second iteration. The second
iteration mainly focused on ordering for buyers and features
for sellers, specifically the Shop features that sellers have
within the app. Some of the features that have been
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implemented are the cart feature, order cancellation feature,
order history feature, managing personal data, creating a new
store feature, managing store data, managing products, and
managing orders.
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Fig. 8. Shopping Cart Page

Fig. 9. Profile Management Page

The cart page, shown in Fig. 8, stores the selected items
before a purchase. Payment is made by placing an order for
each store.

The Profile Management Page in Fig. 9 allows users to
organize and manage personal information that has been
saved.

B.5. Testing

Black Box Testing tested the application in the Second
Iteration to verify its functionality. All features were tested
and met the expected results.

B.6. Deployment

The application with the functions developed in the First
and Second lterations was released at this stage. The functions
released in this iteration are Add Product to Cart, Remove
Product from Cart, Buy Now, Checkout, Cancel Order,
Upload Proof of Payment, Add Buyer Address, Remove
Buyer Address, Create Store, Add Product, Edit Product,
Remove Product, Confirm Purchase, Add to Favorites,
Remove from Favorites, View Account, Add Account,
Remove Account, Manage User Data, Add Seller Address,
and Remove Seller Address.

C. The Result of the Third Iteration

C.1. Planning

In the Third lIteration, we developed the buyer side by
developing the payment features. This feature development
process lasted for five weeks, with each step done cautiously
and systematically to ensure the quality and success of the
feature implementation.

C.2. Requirement Analysis

At this stage, we developed the payment feature. The
requirements analysis for the payment feature involves
understanding what is needed in the payment system, how
users will use it, and how to keep the payment information
secure and efficient. By involving these steps, we can design
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and develop payment features that meet user needs and ensure
information security.

C.3. Design

The design stage for the payment feature involves visually
and functionally representing how the payment process will
happen within the app or system. It includes an intuitive and
easy-to-use interface (Ul) with precise payment totals,
prominent payment buttons, and transparent transaction
confirmations. Good design of payment features ensures a
smooth, secure, and efficient user experience in payment
transactions.

C.4. Implementation

The payment feature implementation stage is conducted
according to the results of the Requirement Analysis that has
been determined. Implementation of payment features as
depicted in Fig. 10. Payment is processed when the buyer
selects the items to be purchased and chooses the delivery
system. There are two types of delivery: sent by courier or
pick-up on the spot. The pick-up option means the buyer picks
up the products at the store.

C.5. Testing

In the Testing stage, all functions built during the three
iterations, including the payment feature developed in the
Third Iteration, were tested using Black Box Testing. This
feature has successfully met the expected results.

C.6. Deployment

All features have been released at the Deployment Stage, so
they are available and can be used by buyers and tenants.
After successful deployment, a User Acceptance Test is
conducted. The result is that all features developed are
acceptable and meet the requirements.
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Fig. 10. Payment Page

V. CONCLUSION

In this study, the Creative Toba Marketplace Mobile
marketplace application was developed to improve the
business process and create a more intuitive, responsive, and
user-friendly user interface. Based on the analysis of
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weaknesses in the previous web-based application, an
innovation was made to present the mobile application of
Creative Toba Marketplace. The methodology used in this
research is the Iterative model using Agile Software
Development. This method allows for repetition and
improvement at each stage of development to ensure the
quality and success of the resulting application. This research
has three iterations, and each iteration produces a report as
evidence of the work done and accountability for the
application developed.

The result of this research is Creative Toba Marketplace’s
mobile application, which has an intuitive, responsive, and
user-friendly interface. This application provides users with a
convenient and easy shopping experience while improving
business processes to be more effective, efficient, secure, and
comfortable. It is hoped that this application will assist tenants
and buyers in using it and become one of the e-marketplace
applications capable of competing with other well-known and
widely used marketplace applications in Indonesia.

In developing this application, the Android platform was
chosen as the basis due to its high popularity in Indonesia,
with approximately 94% of users being on Android. Android,
a mobile operating system developed by Google, provides a
comprehensive platform for developers to create various
applications. The advantage of Android being an open-source
operating system is that it allows developers to modify it
according to their needs. Overall, developing this mobile
application is expected to benefit tenants and customers
conducting buying and selling activities and increase the
competitiveness of marketplace applications in Indonesia.
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