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RESTful API offers advantages in real-time data exchange, scalability, and ease of
integration with other systems. This research aims to develop a web-based
monitoring system using RESTful API to optimise the monitoring of direct sales
targets and sales canvassers at. This system is built with Laravel framework and
Agile method, focusing on ease of use and real-time data access. Tests were
conducted using Apache JMeter with load scenarios of 500, 750, and 1000 users.
The test results showed response times of 758 ms for 500 users, 762 ms for 750
users, and 880 ms for 1000 users, all below the target of 900 ms. The error rate was
recorded at 0.00%, indicating the high reliability of the system. The throughput
achieved was 90.30 requests per second for 500 users, 124.30 requests per second
for 750 users, and 159.10 requests per second for 1000 users, exceeding the target
of 150 requests per second. Recommendations for further development are the
integration of mobile applications for accessibility and real-time monitoring of sales

performance.

This is an open access article under the CC-BY-SA license.

l. INTRODUCTION

In an era of increasingly fierce business competition,
innovation and technology utilisation are key elements to
improve the efficiency and effectiveness of company
operations. One aspect that is very important to pay attention
to is sales management, because of its significant role in
expanding market share and maintaining customer loyalty [1].
In the highly dynamic telecommunications industry, direct
sales and sales canvasser strategies are two crucial methods to
bridge the direct relationship between companies and
consumers [2]. A key challenge in sales strategy is to
effectively monitor and manage sales targets. Lack of
automation and data integration hampers access to critical
information, causing delays in strategic decision-making. As
a result, sales performance drops and the company's
competitiveness weakens [3]. The implementation of
RESTful API is an effective solution because it automates the
process of monitoring sales performance in real-time and
provides faster and more accurate access to data [4].

Previous research has examined the application of
RESTful APIs in various contexts, especially in the
development of real-time monitoring and data management
systems. Research conducted by [5] showed that the
application of RESTful APl on a web-based project
monitoring system can significantly improve the efficiency of
project tracking. In addition, research by [6] developed a
RESTful API-based hydroponic plant monitoring system that
is able to optimise the delivery of sensor data in real-time.

Other research by [7] revealed that the implementation of
RESTful APIs in Android-based monitoring applications can
improve the efficiency of data tracking and facilitate access to
real-time information. This emphasises the importance of
RESTful API in creating a responsive and flexible system,
allowing users to monitor without technological barriers.
Research by [8] who implemented REST API in stock
management, showed that the use of REST API in a web-
based application facilitates the management of stock data,
using Extreme Programming methods that significantly
improve the efficiency of stock management.
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Although various studies have shown the successful use of
RESTful APl in various sectors, studies related to its
application in the telecommunications industry are still very
limited, especially for monitoring the sales performance of
direct sales and sales canvassers. Therefore, this research aims
to fill the gap by developing a RESTful API-based monitoring
system specifically designed to monitor sales performance in
the telecommunications industry. This system is able to
automate the monitoring process, accelerate decision-making,
and improve company performance in the face of increasing
competition.

RESTful APIs offer many advantages, such as ease of
implementation, flexibility in learning and use, and support
for common data exchange formats such as JSON and XML
[9]. In addition, RESTful APIs allow communication and data
exchange between systems to be more efficient, ultimately
reducing information delays, one of the major bottlenecks in
the sales process [10]. With fast and efficient performance,
RESTful APIs are ideal for supporting monitoring systems
that require real-time data [11].

This research can make an important contribution in the
application of RESTful API to improve the effectiveness of
monitoring direct sales and sales canvassers in the
telecommunications industry.

I1. RESEARCH METHODS

A. Research Framework

The research scheme to be implemented in this study is
shown in Fig. 1.
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Fig 1. Research Framework

The following is a detailed explanation of each stage
illustrated in the research framework in Figure 1.

1)  Literature Study.

The initial stage of this research is a literature study, which
is carried out by studying and analysing various relevant
sources such as journals, scientific articles, or electronic
books related to the topic of sales target monitoring and
RESTful APl implementation.

2)  Data Collection.

The second stage is data collection, where researchers
collect data from direct sales and sales canvassers through
interviews and from related secondary data sources. Through
interviews and from related secondary data sources.

3)  System Requirements Analysis.

Requirements analysis aims to identify the functional and
non-functional requirements needed for a web-based
monitoring system.

4)  System Design.

Analysis of the workings and user interface of the
application to be built, which is included in the system
planning stage. System design involves database design using
Entity Relationship Diagram (ERD), web-based user interface
design as front-end, and system modelling using UML
(Unified Modeling Language), such as Use Case Diagram and
Inter-Table Relationship Diagram.

5)  System Implementation.

The researcher implemented it into PHP program code by
utilising the Laravel framework to build the RESTful API and
the user interface (front-end). Laravel was chosen as the main
framework in the development of the web-based monitoring
system due to a number of significant advantages. The
Laravel framework provides various libraries and built-in
features, such as authentication, session management, and
routing systems, which substantially increase efficiency in the
application development process. The security aspect is also
an excellent attribute of Laravel, with strong protection
against CSRF (Cross-Site Request Forgery) and XSS (Cross-
Site Scripting) attacks, which is especially important for
applications that handle sensitive data, such as sales
information [12].

Laravel also has good compatibility with RESTful API
implementations, enabling real-time data integration in
monitoring systems. In terms of performance and scalability,
Laravel demonstrates optimised caching capabilities and is
able to handle simultaneous user access efficiently, making it
a great choice for systems that require high performance [13].
Extensive community support and comprehensive
documentation also make development and troubleshooting
easy, making Laravel an ideal solution for real-time sales
monitoring applications in the dynamic telecoms industry.
[14].

In Table 2, a comprehensive comparison between Laravel,
Codelgniter, Express.js, and Django is presented based on
important criteria relevant in the context of monitoring system
development.

GraphQL offers great flexibility in data retrieval, allowing
applications to retrieve only the required portion of data [15].
However, in the context of monitoring systems that require
simple and static data structures such as sales monitoring
systems, RESTful APIs are more suitable. Sales monitoring
systems generally do not require overly complex and
personalised queries, so the use of GraphQL can be
redundant. In addition, GraphQL requires more complicated
security settings, which can add overhead compared to
RESTful APIs [16].
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TABLE |

FRAMEWORK COMPARISON BASED ON DEVELOPMENT CRITERIA

helmet.js)

Criteria Laravel Codelgniter Express.js Django

Programming Language PHP PHP JavaScript (Node.js) Pyhton

Security CSRF, XSS, password Less complete than Needs additional There are built-in
encryption protection Laravel configuration (e.g. protections for CSRF,

XSS, and built-in
authentication

Ease of Development

Supports Eloquent ORM,
many built-in features such
as authentication

Minimalist, but not many
built-in features

Fast and lightweight, but
limited inbuilt features

Built-in ORM support,
automatic routing, many
ready-to-use features

RESTful API Support

Full support and easy
integration with APIs
using JSON

Implementable but
requires manual
configuration

Flexible in implementing
REST API

REST API support through
Django REST Framework
(DRF), easy and fast

Scalability

Excellent, supports
caching and high traffic
handling

Good for small to medium-
sized applications

Good, suitable for
microservices-based
applications

Good with caching
support, load balancing,
suitable for large scale

Community and
Documentation

Large community, very
extensive and active, many
tutorials and very complete
documentation.

Quite large, but
documentation is
incomplete

Large and active, many
additional modules
available on npm

Large community and
complete documentation,
supporting the Python
ecosystem

Performance under High
Load

Stable in managing many
simultaneous requests

Adequate, but not as
optimal as Laravel for very

Fast and scalable, suitable
for real-time applications

Stable, suitable for
enterprise applications

(suitable for sales high loads

monitoring)

with high access load

Source: [12], [32], [33], [34]

On the other hand, WebSocket is more suitable for
applications that require continuous real-time
communication, such as chat or gaming applications [17]. For
sales monitoring, full real-time data updates are not always
required, so using WebSocket can be inefficient. RESTful
APIs are able to handle data update needs that do not require
persistent connections, and are more resource-efficient,
making them a more lightweight and efficient choice [18].

The development of this system started on 22 April 2024
and was completed on 21 May 2024, with a total development
duration of four weeks. The time invested in development
totalled 240 hours.

6) System Testing

This test examines the performance of the RESful API that
has been developed through testing using the load testing
method with the Apache JMeter application. Testing begins
with determining the APl Endpoint to be tested. The
endpoints to be tested are shown in Table 2.

TABLE Il
ENDPOINTS USED FOR LOAD TESTING

No Endpoint | Method Description
1 /login Post Used to perform user login
2 /sales Get Used to get sales data
2 /produk Get Used to get product data
3 /penjualan | Post Used to perform sales results
4 [target Get Used to get sales target data

After determining the endpoint, then observe the error rate,
response time, and throughput generated. According to [19]
The error rate in Apache JMeter is defined as the proportion
of requests that fail to be sent or received during the

performance testing process, indicating a problem in the
system being evaluated. According to [20], throughput in
Apache JMeter represents the rate of request processing per
unit of time, which directly correlates to the system's capacity
to handle fluctuating workloads. Response time or latency is
the duration required to process a request and send a response.
This parameter reflects the minimum time required by a
system using a particular load balancing algorithm to provide
a response. The lower the response time value, the better the
performance of the system [21].

To obtain the error rate and throughput in this study, load
testing was conducted 3 times with different number of
threads (virtual users), namely 500, 750, and 1000. The test
uses ramp-up time 1 and loop count 1 on Apache JMeter.

7) Drawing Conclusions and Suggestions

The researcher draws conclusions based on the results of
system testing which shows the feasibility of the system to be
used in monitoring the sales targets of direct sales and sales
canvassers, as well as identifying the advantages and
disadvantages of the system. These findings can be a
reference and suggestion for further development of a
website-based monitoring system with RESTful API
implementation.

A. Research Data Source

This research utilises two data sources, namely primary

data sources and secondary data sources.
o Research by [22] Primary data is data collected directly
from the source by researchers. Primary data is
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obtained through interviews with employees who serve
as Rural Sales Executives.

o Research by [23] Secondary data is supporting data that
is not directly obtained from the primary source,
generally in the form of documents. Secondary data
includes sales records and internal company
documents, including product-related information such
as starter packs.

B. Needs Analysis

1) Functional Requirements

In the research conducted by [24] functional requirements
refer to the functions that the system must perform and can
perform. These requirements are defined in detail as a guide
that describes the goals the system wants to achieve and the
actors authorized to perform each function.

e The system is flexible in setting sales targets based on
input from the admin.

e The system authorizes the admin to manage sales-
related data.

¢ Product information can be set and updated through the
system by the admin.

e The system facilitates
independently.

These features will continue to be improved based on
feedback from users through interview sessions. Users can
provide input on necessary functions and additional features
that can improve efficiency in the sales process.

sales to record sales

2) Non-Functional Needs

According to [25] non-functional requirements are Non-
functional requirements refer to constraints related to the
services or functions provided by the system, such as time
constraints, limitations in the development process, and
standards that must be adhered to.

e The system has a simple and easy-to-use interface.

e The system can be accessed through various types of
web browsers, such as Google Chrome and Mozilla
Firefox.

I11. RESULTS AND DISCUSSION
A. System Design

1) Proposed System Architecture

The proposed system architecture can be seen in Fig. 2. Fig.
2 explains that the web-based front-end application acts as the
user interface, while the RESTful APl serves as an
intermediary for efficient data exchange in JSON format.

Client Server

Web Browser

________ Request emm——
' “, (GET, POST, PUT, DELETE) ,* \
I 1 — | RESTAPI !
I Front-End 1 1 1
R | (back-end) |
M e ey Response M e A

(JSON)

Action T l Views
/E\

.

Users Database

Fig. 2. Proposed System Architecture

Data is stored in the database, including information related
to sales targets, sales achievements, direct sales data, sales
canvassers, products, and more. With this architecture, sales
data input from direct sales and sales canvassers is channeled
through the front-end application to the RESTful API for
processing and storage. Rural Sales Executives can access
current data through the front-end application that retrieves
data from the database via the RESTful API. This enables
efficient data exchange, scalability, separation between user
interface and business logic, and ease of integration with other
systems in the future.

2) Conceptual Design

C‘/g:\\ [ /ﬁ \_/\ ’ / _

_q! id
(&) Penjuaian

Memiliki >———  Produk

Fig. 3. Entity Relationship Diagram

As can be seen in Fig. 3, the Entity Relationship Diagram
illustrates the structure and relationships between entities in
the sales system, including the Sales, Product, Target,
Salesperson, and User entities. Each entity has important
attributes such as ID, name, and creation date. ERD is a tool
for designing databases and provides an overview of how the
database will work [26].
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Fig. 4. Use Case Diagram

Fig. 4 shows the system use case diagram with two main
actors, namely the Admin and the Salesperson. After logging
in, Admin is responsible for managing Products, Salesperson,
Users, and Targets. Meanwhile, the Salesperson must also log
in to make sales and access sales data.
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Fig. 5. Relationship Diagram between Tables

Insertable Relationship Diagram is a visual representation
that describes the static structure of the system by displaying
classes, data types, interfaces, and relationships and
interactions between these elements [27].

B. System Implementation Results

1) Implementasi Database

The database implementation in this system is done using
MySQL as the database management platform. MySQL was

chosen because of its ability to handle various types of
transactions and data requests quickly and efficiently, as well
as easy to use [28]. The implementation results are shown in
Fig. 6.
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Fig. 6. Database Implementation

2) Implementasi Interface

The interface implementation in this system involves front-
end development using Laravel version 11.7.0. Laravel was
chosen because of its ability to efficiently manage frontend
workflows and provide a variety of features that facilitate
development [29]. In addition, Tailwind CSS is implemented
to ensure a responsive interface, able to adapt well to various
screen sizes and devices, and speed up development by
providing utility classes that make it easy to organize interface
elements [30], [31].

The login process aims to confirm the identity of the user
who wants to access the application and identify the access
rights granted to them. In the context of this monitoring
system, as shown in Fig. 7, users are required to enter an email
and password. If the account information is not registered in
the database, a warning message will appear stating that the
account was not found. With this mechanism, the system
guarantees that only authorized users, such as admin and
sales, can access important information, thus maintaining the
security of sensitive sales data.

3 Ssatria

Masulan alkun anda

Fig. 7. Login Page

The dashboard page plays an important role in assessing
the sales performance of the sales team. The dashboard
displays important information, such as sales targets, the
number of sales achieved, as well as monthly and annual sales
data. Admins can view data on sales name, sales area,
products sold, amount sold, and sales input time in one
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integrated view. With the data visualization, admins can
monitor sales performance in real-time, thus gaining a clear
understanding of sales target achievement. This feature
facilitates the admin in managing and analyzing sales more
effectively. As shown in Fig. 8, the dashboard page provides
quick and clear access to the information required by the
admin to monitor and make decisions regarding the sales
team's sales targets.

Fig. 8. Admin Dashboard Page

The target page, shown in Fig. 9, serves as a management
tool for sales target management. On this page, admins can
perform various actions, such as adding new targets,
modifying existing targets, or deleting targets that are no
longer needed. These features allow admins to customize
sales targets to suit their needs and current conditions. Thus,
the sales team can stay focused on achieving realistic and
measurable targets, and increase effectiveness in sales
management.

Fig. 9. Salesperson Target Data Page

The product page shown in Fig. 10 serves as a product
management tool for admins, allowing the addition of new
products, update of existing information, and deletion of
irrelevant products. This functionality is crucial in
maintaining the accuracy and smooth management of product
data, which contributes to sales operations. With a good
product management system, the sales team can access the
necessary information for sales execution, thus supporting the
achievement of set sales targets.

Fig. 10. Product Data Page

The dashboard page for each salesperson is shown in Fig.
11. On this page, each salesperson can monitor various
information related to sales performance, including total sales
this month, the target set for this month, sales achieved last
month, and total sales for the whole year. Sales can also
access information regarding the sales target per product that
has been set by the admin. With this information, sales can
evaluate their achievements in real-time, making it easier to
take strategic steps to meet or exceed the sales targets that
have been set.

Fig. 11. Salesperson Dashboard Page

The page shown in Fig. 12 allows sales to record product
sales transactions. Sales can add new sales as well as modify
or delete existing sales data. This transaction recording
process plays a significant role in ensuring the consistency
and accuracy of sales information, which is an important
factor in analyzing sales performance. With efficient data
management, sales can generate more precise and informative
reports, which support the evaluation of the achievement of
predetermined sales targets.

Fig. 12. Sales Target Page

C. System Testing

Load testing using Apache JMeter has been carried out
three times with variations in the number of threads (virtual
users) of 500, 750, and 1000. The test parameters included a
ramp-up period of 1 second and a loop count of 1.

JAIC Vol. 8, No. 2, December 2024: 623 — 630



JAIC

e-ISSN: 2548-6861

629

The loading testing targets are:
¢ Response time < 900ms
e Error Rate < 1%
e Throughput > 150/sec when accessed by 1000 users

Endpoint API load testing results are shown in Fig. 15.

Load Testing Results

750
HNumber of Users (Threads]

Fig. 15. Load Testing Results

Load testing has been carried out using Apache JMeter to
evaluate API performance with a varying number of virtual
users, namely 500, 750, and 1000. The test results showed that
all scenarios were able to meet the predefined response time
targets. Response times were recorded at 758 ms for 500
users, 762 ms for 750 users, and 880 ms for 1000 users, all of
which were below the targeted maximum limit of less than
900 ms.

In addition, the tests showed that no errors were detected,
with an error rate of 0.00% in all scenarios. This indicates that
the system has high reliability in handling requests without
failure.

In terms of throughput, for 500 users, the throughput
achieved was 90.30 requests per second, while for 750 users
the throughput increased to 124.30 requests per second. In the
scenario with 1000 users, the throughput reached 159.10
requests per second, which exceeded the expected throughput
target of 150 requests per second. These results show that the
tested API has good performance in terms of response time
and reliability (error rate), and is able to handle high loads.

1V. CONCLUSIONS

This research successfully developed a web-based
monitoring system that utilizes RESTful API to increase the
effectiveness of monitoring direct sales targets and sales
canvassers. The implementation of RESTful API proved to be
stable and optimal in handling various load scenarios without
errors, as well as increasing throughput along with the
increase in the number of users (threads).

The main advantage of the RESTful API is its ability to
integrate and access data in real-time, which enables quick
monitoring of sales activity and salesperson performance. The
use of the lightweight JSON data format also speeds up data
download and processing. Thus, the implementation of
RESTful API simplifies the monitoring and management of
sales data and supports more effective decision-making.

System development is carried out using the Agile method,
providing flexibility to changing needs. Load testing using

Apache JMeter involved virtual users of 500, 750, and 1000.
The results showed that all scenarios met the target response
time below 900 ms, with response times recorded at 758 ms
for 500 users, 762 ms for 750 users, and 880 ms for 1000
users. The error rate was recorded at 0.00%, indicating the
high reliability of the system.

In terms of throughput, the system performed well with
90.30 requests per second for 500 users, 124.30 requests per
second for 750 users, and 159.10 requests per second for 1000
users, exceeding the target of 150 requests per second. This
confirms that the APl can handle high loads with good
response times.

As a recommendation, integration of the monitoring
system with mobile applications is highly recommended to
improve the accessibility and effectiveness of real-time sales
performance monitoring. With mobile integration, the sales
team and Rural Sales Executive can update and monitor data
directly from the field, accelerating decision making. Mobile
application development is expected to provide higher
flexibility and mobility, facilitating efficient monitoring and
management of sales targets anywhere and anytime, without
compromising system performance.
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