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ABSTRACT 
Management control projects in a company have, in some 
cases, become a major conflict of order and decision making. 
In view of this, the present work seeks to achieve the design of 
an effective web system that provides the necessary tools to 
the company, through the Scrum methodology, which allows 
us to carry out projects of great complexity in a short time. In 
the case study, five Sprint were determined, which were based 
on stages of development of the application. The results of 
this study showed that the inventory control would help in the 
decision making of the sales made. The method applied to this 
study to carry out the design was very interesting to be able to 
propose to other companies.  
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1. INTRODUCTION 
It should be noted that the family dynamic, socially speaking, 
the time in the development of a software project oriented to 
the systems for inventory control can become extensive 
depending on the amount of requirements and changes caused 
by the new strategies of the management area or by the users 
themselves.  For the work team the change with respect to the 
project objectives can be very difficult if an order in the 
activities is not managed and it can happen that the time of the 
work increases in an exponential way, therefore it is necessary 
the use of a flexible work methodology that can be adapted to 
the changes. Currently, we are focusing on the use of a new 
work method, which are the agile methodologies due to 
having a management and administration approach to project 
development [1], and also to be able to adapt to the big 
changes due to the constant communication with the work 
team. 
This research will develop the design of an inventory control 
system in the e-commerce sector, the novelty of this work 
focuses on the design of a prototype of inventory control 
software based on the scrum methodology approach.. The 
reason for focusing on the area of inventory is because most 
small and medium enterprises today choose to maintain 
paper-based inventories which reflect a poor and 
unprofessional image [2] for their customers, and also get a 
disorganized report of purchases and inventory every time an 
employee performs a similar transaction [3]. Companies that 
decide to incorporate a web-based system are affected 
because some do not have the necessary security, nor do they 

provide reliable data; they also require continuous 
maintenance that does not guarantee an improvement in the 
process [4]. Therefore, when a customer buys a product, the 
employee must re-record his or her data and personal 
information, resulting in data redundancy leading to a 
long-term maintenance requirement [5]. 
To create the prototyping of a web system for inventory 
control, the Scrum methodology will be used due to its easy 
management and process control [6]. This work will involve 5 
stages to obtain a better result, since this methodology allows 
us to carry out large projects in the short term [7]. The first 
stage shows the product portfolio, which includes 6 user 
stories. This stage was carried out with the client, to define 
what are the objectives of the system to be implemented [8]. 
Taking into account the stories, the second phase shows the 
Sprint Backlog, where the activities of the increments to be 
carried out are distributed [9]. In the third stage, the different 
meetings that will be held to develop the software are 
developed [10]. Stages 4 and 5 are responsible for developing 
the software and implementing new user stories. 
The steps of the Agile Scrum methodology were followed in 
detail when developing the application of this paper.  In the 
first Sprint, 6 user stories were collected, which are the main 
ones to create an optimal web system; the second stage 
chooses to delegate the activities that will be done to make the 
web system, taking into account the objectives to be 
performed, the third stage is Dayli Scrum [11], this is defined 
in which the client and the developers meet periodically to 
perform the details of implementation of the software to be 
developed [12].  The fourth and fifth stage consists in 
detailing the last steps of the design and implementing new 
user stories.The primary purpose is to design a web system for 
inventory control in e-commerce. With this system the 
process of inventory management will be streamlined by 60% 
and thus avoid the existing latencies when making the records 
in order to have a higher performance for the company to be 
organized and produce a greater number of sales and reports 
will also be made of sales completed per week to have better 
control. 
In this paper, section II shows each of the steps of the 
methodology to implement, the increases of the most 
important processes of the company. Section III shows the 
delegated activities and in how much time the increments 
have to be done, together with the mockups of the interface 
designs to be implemented. Section IV shows the results and 

 
 
 
 

Alexi Delgado1, Enrique Lee Huamaní2, Simón Samaniego Diego2 

1 Mining Engineering Section, Pontificia Universidad Católica del Perú, Lima-Perú, kdelgadov@pucp.edu.pe 
2Image Processing Research Laboratory, Universidad de Ciencias y Humanidades, Lima-Perú, ehuamaniu@uch.edu.pe 

 

 
 

Design of web systems for inventory control in the 
E-commerce sector under the Agile methodologies approach 

        ISSN 2347 - 3983 
Volume 8. No. 7, July 2020 

International Journal of Emerging Trends in Engineering Research 
Available Online at http://www.warse.org/IJETER/static/pdf/file/ijeter41872020.pdf 

https://doi.org/10.30534/ijeter/2020/41872020 
  

 



Alexi Delgado et al., International Journal of Emerging Trends in Engineering Research, 8(7), July 2020, 3129 - 3133 

3130 
 

 

discussions derived from this research. Finally, section V 
shows the conclusions that have been submitted. 
 
2. METHODOLOGY 
In this section the details of the architecture of the SCRUM 
methodology together with the Balsamiq tool will be 
explained step by step in order to design web prototypes. The 
software will be developed in the language of php with the 
framework laravel accompanied by the database manager 
MySQL to make web services. 
2.1 Development technologies 
To carry out the design of the system interfaces, the Balsamiq 
prototyping software will be used. It makes the creation of the 
interfaces of the future web system much easier, due to the 
fact that it is a fast wireframing tool that benefits the user by 
providing an intelligent experience of drawing on a 
blackboard using a computer, allowing the models to be made 
much easier [13]. To develop the web system we will use the 
Mysql database administrator, which is open source and 
works with relational data, this means that it uses multiple 
tables that are interconnected between them, in order to store 
all types of data and organize them correctly [14], php will be 
used as the programming language due to being open source 
and will help in the web development of the system along with 
HTML, which is a language used to generate dynamic web 
pages. As a tool to facilitate work, we will use Laravel, which 
is a framework that reuses components with the PHP 
framework. This framework is very popular for its content and 
its solidity; follows the MVC model, that design is considered 
Model-View-Controller. It will also improve the speed of user 
credentials to be created on the web system [15]. 
2.2 Incremental model 
At this stage we will describe which the most important 
processes are and which their goals to realize the future web 
system are. This requires delivering increments at intervals; 
the increments will be divided as follows: The first increase to 
be considered will be the management of clients, followed by 
the control of products, finally, in the third process the control 
of sales must be considered. In Figure 1, the sequence of 
processes using the incremental model.  

 
Figure 1: Incremental model of the web system for inventory control 

 

2.3 Physical Structure Design 
In this increment, there will be a complete record of all the 
clients that frequent the system, therefore, there will be a 
complete database of each one of the users. In the second 
increment, a product control will be performed in order to 
recognize how many we have at the disposition of the client, 
which products are out of stock; and thus, recognize the 

demand that each product has for a future purchase of supplies 
and/or manufacture of products. In the third increment, a 
report will be made on how many sales were completed daily, 
which allows the current status of the company to be 
recognized, along with its income. 

2.4 Scrum 
This methodology is regularly applied to a large set of good 
practices to work in an equitable and equal way, collaborating 
with each other, to finally get the best result from the web 
system for inventory control of an e-commerce [16]. 

A. Product Backlog  
In this first stage, the most important requirements for the 

company will be gathered, this will be done together with the 
client so that the client gives us the information in detail about 
which are the guidelines to carry out the system and thus 
achieve its proposed objective. 

B. Sprint Backlog 
At this stage, the Master Scum is identified, who is the 

leader of the Scrum team, he delegates the tasks to the team, 
so each one is responsible for making the assignments in a 
certain time, for this, the Trello tool will be used, obtaining a 
better organization. 

C. Daily Scrum 
The meetings will be held every two weeks so that the 

developers get more time to make the determined increases, 
these meetings will be given to finalize details of the software 
and implement new innovations. 

D. Sprint Review 
As any project, in the last stage there are always new 

implementations to be made, so, in the current stage, the client 
will be able to implement new user stories for the 
improvement of the web system. 

E. Sprint Retrospective 
Finally, in this section the improvements requested by the 

client will be made and the last details for the system will be 
given. In Figure 2, the increments that will be made for the 
development of the web system are shown. 
 

 
Figure 2:Scrum model applied to a web system for e-commerce 

inventory control 
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3. CASE STUDY  

3.1 Product Backlog 
The client, who in this case would be the manager of the 
company, has requested a web system to have control of the 
inventories, for this we need to have a list of all the user 
stories that will be collected together with the client to know 
what the objectives of this web system will be. In Table 1, you 
can see the requirements to develop the web system, which 
were made in conjunction with the client. 
 
Table 1: User stories of the web system for inventory control 

in e-commerce 

N° User Stories 

1 As an employee I need to perform customer registration 
to have a better overview of their data. 

2 
As an administrator I need to register the products to 
make a weekly report of the most sold product as a 
result of the daily sales. 

3 As an employee I need to register the sale to keep a 
better control of the quantities sold during the week. 

4 As an employee I need to track the type of payment that 
is made to make an accounting report. 

5 
As an administrator I need to be able to print the weekly 
report of the total sales to have a better control of the 
company if needed. 

 
Within the first stage, System use cases are considered, 

these serve to specify the behavior of the web system through 
the interaction between the system and the user.  
Table 2 shows the user stories collected, all of them belong to 
a process that we will call System Use Case, to develop the 
web system design. 

Table 2:System Use Case 

N° User Stories Use Case 

1 
As an employee I need to perform 
customer registration to have a better 
overview of their data. 

Manageme
nt of 

Clients 

2 

As an administrator I need to register the 
products to make a weekly report of the 
most sold product as a result of the daily 
sales. 

Products 
Control 

3 
As an employee I need to register the 
sale to keep a better control of the 
quantities sold during the week. 

Sales 
Control 

4 
As an employee I need to track the type 
of payment that is made to make an 
accounting report. 

5 

As an administrator I need to be able to 
print the weekly report of the total sales 
to have a better control of the company if 
needed. 

3.2 Sprint Backlog  
The Sprint are the modules that we will use, each of them was 
developed with the MVC Pattern. In addition, each module 
has different models; therefore, in this stage the connection 
with the database was made, achieving the creation of the 
interfaces accordingly. 

 
 Sprint I Management of Clients: We implemented the 

registration of the client along with his personal 
information considering if a delivery is desired; also, this 
enables a database of past clients allowing a future 
contact and a continuous transaction with them. 
 

 Sprint II Product Control: In order to inform the seller 
about the stock of the products, a product register was 
implemented to know the public demand, and a more 
aware continuous purchase of the input or product. 

 
 Sprint III Sales Control: A login will be developed for 

the registration of the employee, the client and the 
product, this interface was developed with the language 
PHP and JavaScript because both languages work in an 
efficient way. 

3.3 Daily Scrum 
In this third stage, weekly meetings were held so that the 
client and the software developer could maintain contact and 
discuss the relevant requirements in order to acquire the best 
performance of the web system. With Trello tool, it was 
considered that the process will be more organized and 
complete, as shown in Figure 3. 
 

 
 

Figure 3: Trello tool applied to the design of a web system for the 
control of e-commerce inventories.  

3.4 Spring Review  
At this stage, it is necessary to point out that the client was 
able to modify the results by creating new user stories. So the 
final results are shown below. In Figure 4, all the data and 
attributes of the products are shown in order to carry out the 
reports. 
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Figure 1: Inventory Control 
 
At this stage, Raspbian, which is the OS of Raspberry, will be 
used. The necessary packages (sensors) will be installed for 
the software to operate and perform programming based on 
the requirements. 

3.5 Spring Retrospective 
In this last stage new interfaces were designed in which the 
new inventory records were implemented, during this stage it 
was possible to implement the new requirements for a better 
development of the software. 
 
4. RESULTS AND DISCUSSION 
As indicated in the introduction section, the novelty of this 
research was the use of agile methodology for the 
development of inventory software, since traditional 
methodologies could not adapt to changes. As an expected 
result, it has been proven that this method of work can help 
reduce activity time. Analyzing this information we can see 
that the agile methodologies fulfill their role well when 
changes occur, unlike the traditional methodology that when 
changes occur the number of day’s increases considerably, but 
it is very good when there are no changes in the development. 
There are different methodologies but Scrum proved to be 
beneficial through several installations, since it allowed for 
on-time delivery, proper communication within the team, and 
allowed for the best quality to perform the work in agreement 
with the company manager and overcome the problems that 
occurred in the course of the design since it is a highly flexible 
methodology. However, it is argued that although it could 
have been beneficial, this would not have been the case if it 
had been a large-scale job [17]. 

5. CONCLUSION 
In particular of the case study, the web system worked 

effectively in conducting purchases and sales of the 
company's products and safeguarded the personal data of 
customers, effectively performing the reports and statistics of 
sales that were made in a given time.  

The methodology used was Scrum, with which it was 
possible to define the time needed for each Sprint or activity 
to be resolved for the completion of the project. Likewise, the 
flexibility of the methodology allowed to implement or 
correct the attributes of the design to obtain a more optimal 
result. 

This work can contribute by serving as a model for new 
research work with reference to the realization of web systems 
of transactions and stock of items. In addition, new attributes 
can be implemented to the present like, for example, to have a 
better control of the inventories by means of their mobiles, 
creating mobile applications with the IONIC platform; for the 
direct application of the companies that consider to need to 
improve their sales systems For future studies it is 
recommended to take into consideration how many kilos of 
food or liters of water the dispenser can hold, with the aim of 
having a constant refill that benefits the health of the pets. On 
the other hand, although the case study of this research was to 
focus on a food dispenser, it is reiterated that Raspberry Pi has 
proven to be a flexible tool; therefore, it is considered capable 
of contributing to social problems such as problems in 
education, economy, etc. 
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