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 In the present work, the design of a system to classify data is carried out, using 

the Scrum methodology. The validation was carried out by expert judgment, 

having favorable results in terms of different criteria such as; integrity, ease 

of use, innovation, and scalability. Regarding the development of the 

functional elements of the system, it was obtained; he developed the 

architecture of the system, the database, and the prototypes, among other 

points considered. From the implementation of the system, the equation of a 

classifying plane in three-dimensional space will be obtained, as well as the 

number of internal iterations that the algorithm develops, the estimated 

execution time, and the graph of the plane. This system is based on a recently 

introduced symmetric cone proximal multiplier algorithm to solve separable 

optimization problems, this algorithm made an application for classification-

related support vector machines. 
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1. INTRODUCTION 

At present, due to the demands that exist in different areas such as marketing for customer 

segmentation, in medicine for the classification of cancer cell images, and in the personalizing preferences. For 

this, efficient classification algorithms are required. The different classification models start from a data set 

which has a set of characteristics, and we know the class to which it belongs by calling this training or learning 

set, a set of rules is created which allows us to validate with a set of different data. Classification techniques 

arise thanks to the advancement of science. In the field of artificial intelligence, one of the important disciplines 

is learning machines, which are divided into two areas: supervised learning machines and unsupervised 

learning machines, as can be seen in the Figure 1. 

Supervised learning machines are subdivided into regression and classification techniques. With 

respect to classicication tecjniques there are some techniques that have important contributions in different 

areas, within the techniques we have, for example: 

- Logistic regression. 

- Decision tres. 

- Neural networks and deep learning. 

- Support vector machines. 

Among others, at present, data classification algorithms are an important contribution regarding the 

treatment of information. They are used when the required result has a discrete label. That is, they are useful 
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when the response to the company's requirements is housed within a finite set of possible results. We have as 

an example, the verification if an email is unwanted or unwanted, in this case there are only two options and it 

is known as binary classification, we can see in works related to the detection of lung cancer to classify the 

nodules in benign and malignant [1], in addition to image processing for automatic discrimination of bananas 

[2]. On the other hand, you can have information in which its classification is given by multiple categories. 

This is very useful in different fields, for example for the detection of cervical cancer [3], other applications 

can be seen in the detection of brain tumors [4], to segment the client [5], [6], categorize images [7], classify 

to categorize audios [8] and analyze text to optimize customer sentiment [9]. 

Data classification techniques have great relevance in different areas, in particular there are abundant 

information on the technique of support vector machines related to classification [10], because there are not 

many software related to data classification that use the technique. of separable optimization, we present the 

design of a symmetric cone proximal multiplier algorithm for separable optimization, application to support 

vector machine (SVM) for binary classification, which is theoretically based on finite-dimensional vector 

spaces, as well as an inner product, a Euclidean Jordan Algebra, proximal distances, among other concepts, 

The algorithm from which the system design will be developed solves an optimization problem with 

a separable structure, for this we consider 𝕍1 and 𝕍2 be two linear vectorial spaces of finite dimensions on ℝ, 

ℝ is considered as a real field. On these spaces we define two inner products: 〈∙,∙〉𝕧1 for 𝕍1 and 〈∙,∙〉𝕧2 for 𝕍2 

with the Jordan product °1 and °2 respectively. Based in these tools we can define the Euclidean Jordan Algebra 

𝕍1 = (𝕍1, °1, 〈∙,∙〉𝕧1) and 𝕍2 = (𝕍2, °2, 〈∙,∙〉𝕧2), respectively, see subsection 2.1 for a strict definition of this 

concept. 

Our interest is to present the design of the system based on an optimization algorithm to solve the 

optimization problem of the convex symmetric cone, considering variables and linear constraints: 

 

min{𝑓(𝑥) + 𝑔(𝑧) ∶  𝔸𝑥 + 𝔹𝑧 = 𝑏, 𝑥 ∈  𝑘1, 𝑧 ∈ 𝑘2},  (1) 

 

problem (1) can be solved using the theory of the multiplier symmetrical cone algorithm, for this we will give 

some concepts below. 

Let 𝐻1: 𝕍1 × 𝕍1 → ℝ ∪ {+∞} be a function satisfying 𝐻1 ∈ 𝒟(𝑖𝑛𝑡(𝒦1)). 

Consider another function 𝐻2: 𝕍2 × 𝕍2 → ℝ ∪ {+∞} with 𝐻2 ∈ 𝒟(𝑖𝑛𝑡(𝒦2)) and 𝜃1, 𝜃2 > 0 positive 

parameters. We define (1) and (2).  

 

𝐻𝜃1
(𝑥1, 𝑥2) ≔ 𝐻1(𝑥1, 𝑥2) +

𝜃1

2
‖𝑥1 − 𝑥2‖2  (2) 

 

𝐻𝜃2
(𝑧1, 𝑧2) ≔ 𝐻2(𝑧1, 𝑧2) +

𝜃2

2
‖𝑧1 − 𝑧2‖2  (3) 

 

It is easy to show that for each 𝑖 = 1,2, 𝐻𝜃𝑖
 is also a proximal distance with respect to 𝑖𝑛𝑡(𝒦𝑖), that is 𝐻𝜃𝑖

∈

𝒟(𝑖𝑛𝑡(𝒦)) . The proposed algorithm, called SC-PMA which mean symmetric cone proximal multiplier 

algorithm, for solving the problem (1) is defined by: 

Let 𝐻𝑖 ∈ 𝒟(𝑖𝑛𝑡(𝒦𝑖)), 𝜃𝑖 > 0, 𝑖 = 1,2 , 𝑡𝑜𝑙 > 0 and {𝜀𝑘}, {𝜁𝑘}, {𝜆𝑘} be sequences of positive scalars. 

Step 0: start with some initial point 𝜔0 = (𝑥0, 𝑧0, 𝑦0) ∈ 𝑖𝑛𝑡(𝒦1) × 𝑖𝑛𝑡(𝒦2) × ℝ𝑚. Set 𝑘 = 0. 
Step 1: compute 

 

𝑝𝑘+1 = 𝑦𝑘 + 𝜆𝑘(𝔸𝑥𝑘 + 𝔹𝑧𝑘 − 𝑏),  (4) 

 

Step 2: find (𝑥𝑘+1, 𝑧𝑘+1) ∈  𝑖𝑛𝑡(𝒦1) × 𝑖𝑛𝑡(𝒦2) and (𝑔𝑘+1, 𝑔𝑘+2) ∈ 𝕍1 × 𝕍2, such that  

 

𝑔1
𝑘+1 ∈ 𝜕𝜀𝑘

𝑓(𝑥𝑘+1)   

 

𝑔1
𝑘+1 + 𝔸∗𝑝𝑘+1 +

1

𝜆𝑘
∇𝑥𝐻𝜃1

(𝑥𝑘+1, 𝑥𝑘) = 0 (5) 

 

𝑔2
𝑘+1 ∈ 𝜕𝜁𝑘

𝑔(𝑧𝑘+1)  

 

𝑔2
𝑘+1 + 𝔹∗𝑝𝑘+1 +

1

𝜆𝑘
∇𝑧𝐻𝜃2

(𝑧𝑘+1, 𝑧𝑘) = 0  (6) 

 

Step 3: compute 
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𝑦𝑘+1 = 𝑦𝑘 + 𝜆𝑘(𝔸𝑥𝑘+1 + 𝔹𝑧𝑘+1 − 𝑏) (3.11)  

 

Step 4: set 𝑤𝑘+1 = (𝑥𝑘+1, 𝑧𝑘+1, 𝑦𝑘+1). If ‖𝑤𝑘+1 − 𝑤𝑘‖ ≤ 𝑡𝑜𝑙, stop; otherwise replace 𝑘 by 𝑘 + 1 and go to 

Step 1. 

From the SC-PMA algorithm, a concrete application for classification-related support vector machine 

can be obtained. This algorithm can work for more general fields, due to its global convergence. 

Given a set of instances with their respective variables, (𝑥𝑖 , 𝑦𝑖), where 𝑥𝑖 ∈ ℜ𝑛 , 𝑖 = 1, … , 𝑚 y 𝑦𝑖 ∈
{−1, +1}, the SVM determine an optimal hyperplane.  

 

𝐻(𝑤, 𝑏) = {𝑥 ∈ ℜ𝑛: 𝑤𝑇𝑥 + 𝑏 = 0}  

 

The central idea of data classification is to locate an optimal hyperplane, from which it is possible to separate 

the properly labeled data, for this the support vector machines use a technique which is to solve the following 

quadratic programming problem: 

 

min
𝑤,𝑏,𝜉

1

2
‖𝑤‖2 + 𝐶 ∑ 𝜉𝑖

𝑚
𝑖=1 𝑠. 𝑡. 𝑦𝑖(𝑤𝑇𝑥𝑖 + 𝑏) ≥ 1 − 𝜉𝑖 , 𝜉𝑖 ≥ 0, 𝑖 = 1, … , 𝑚, (7) 

 

where 𝜉 = (𝜉1, … , 𝜉𝑚) ∈ ℜ𝑚 y 𝐶 > 0 is a penalty meter. Let us denote for 𝑧 = (𝑤, 𝑏) ∈ ℜ𝑛+1 y 𝐷𝑖𝑎𝑔(𝑦) a 

mixed diagonal, whose main diagonal is the vector 𝑦 = (𝑦1 , … , 𝑦𝑚), of 1 a vectorℜ𝑚, and of:  

 

�̂� = (
𝑥1

𝑇 1
⋮ ⋮

𝑥𝑚
𝑇 1

) ∈ ℜ𝑚×𝑛+1  

 

then the first inequality constraint can be written as 𝐷𝑖𝑎𝑔(𝑦)�̂�𝑧 + 𝜉 − 𝟏 ≥ 0. Introducing the variables 𝑢 =
𝐷𝑖𝑎𝑔(𝑦)�̂�𝑧 + 𝜉 − 𝟏 y 𝑣 = (𝜉, 𝑢), problem (7) can be rewritten as (8).  

 

min
𝑧,𝑣

{𝑓(𝑧) + 𝑔(𝑣): 𝔸𝕫 + 𝔹𝕧 = 𝕓, 𝕧 ≥ 𝕆}, (8) 

 

Where 𝑓(𝑧) =
1

2
‖𝑤‖2, 𝑔(𝑣) = 𝐶𝟏𝑇𝜉, 𝔸 = 𝐷𝑖𝑎𝑔(𝑦), �̂� ∈ ℜ𝑚×𝑛+1, 𝔹 = (𝐼 − 𝐼) ∈ ℜ𝑚×2𝑚 y 𝑏 = 𝟏. Therefore, 

this model has the form of problem (1). 

For more details see Quiroz et al. [11]. In Figure 2 we can see the flowchart of the SC-PMA algorithm, 

in which we have as input data an arbitrary initial point, a parameter 𝜌 of acceleration, another parameter 𝜆 

which is the step size of each iteration, then we look for the form 𝑤𝑘+1 and follow the conditionals, this process 

is done iteratively until finding the optimal point. 

 

 

 
 

Figure 1. Studies of machine learning 

 

 



Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Design of a optimization algorithm for binary classification (Miguel Angel Cano Lengua) 

1599 

 
 

Figure 2. Flowchart of the SC-PMA algorithm 

 

 

2. LITERATURE REVIEW 

In the field of classification, there are a variety of jobs which provide solutions to different areas such 

as medicine, economics, engineering, and data science. According to the research, we have that different data 

classification techniques are used, the same ones that show a considerable percentage that the techniques or 

methods are appropriate, so we present some contributions of works related to the classification theme. 

Regarding the type of algorithm that will be used in the system design, it is motivated by the study by 

Sarmiento et al. [12], who works with an inexact proximal multiplier method using proximal distances to solve 

convex minimization problems with a separable structure. There are important papers using a supervised 

autocoder approach for the classification of clinical metabolomic data, which are efficient in supporting 

diagnostic or prognostic assessment based on a comprehensive metabolomic analysis [13]. In addition, there 

is another technique based on a neural network and that is applied to resist the identity theft attack [14]. We 

also have the method that classifies quality kaffir lime oil into two groups: high and low quality, based on its 

significant chemical compounds [15], on the other hand there is work related to human activity recognition 

(HAR) based on in mobile phones, which consists of inferring the type of user activity from the analysis of 

inertial mobile sensor data [16].  

On the other hand, we have the next important contribution related to caring for the environment is 

the one referred to recycling. Shrink sleeves interfere with the mechanical recycling of plastic bottles, plus the 

state of printing and shrinkage of the sleeve affect sorting, bottles with printed sleeves are more difficult to sort 

correctly than those with non-printed sleeves, and sorting accurately decreases with increasing shrinkage of 

other materials, some important results such as avoiding printing or coloring sleeves black and sleeves with 

large area printing and high shrinkage help the sorting process, see [17]. There is also research related to the 

selection of hybrid characteristics to improve the performance of cancer classification, for this he uses different 

bootstrap which is a representative sample of resampling with replacement before the selection step, in his 

research he concludes that the sets high-dimensional data and the recursive function elimination (RFE) 

algorithm face many problems in cancer classification performance. To do this, he proposes positioning the 

first step of bootstrap (PFBS), random forest for selection (RFS), recursive function elimination (RFE) that 

will solve problems with different positions [18], as well as other research related -to health, especially with 

skin. It is the diseases generated by melanoma and carcinoma are usually quite difficult to detect, one of the 

types of skin cancer is caused by melanoma, in this investigation a method is established to identify if a certain 

sample is affected by melanoma, for this purpose, collects data from labeled preprocessed images, the results 

of the samples have an accuracy of 90% of classification [19]. Also, there are researches related to image 
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classification, this article presents a general framework to estimate the parameters of these distributions using 

the maximum likelihood approach. Thus, the experimental results are obtained, which show that the proposed 

technique increases the effectiveness of SVM cores for different artificial vision tasks, such as recognition of 

natural scenes, classification of satellite images, and recognition of human actions in videos [20]. 

 

 

3. METHOD 

For the development of the work, it has been decided to implement the agile Scrum methodology, 

because it adapts quite well to our framework and that the composition of our team focuses on the 

multifunctionality of all our members, as well as that it is made up of a small group to which different functions 

are assigned and the members are Todistas, according to what Lasa has seen regarding the versatility of its 

members see [21], for this reason the agile Scrum methodology has been used for the development of this. 

In addition, there are some important results with this type of method regarding the implementation 

of systems, Ramirez et al. [22], whose work was related to developing a virtual store, another work with this 

methodology, the research related to the monitoring of people affected by COVID-19, through an application 

[23]. Finally, another important work related to electronic commerce to promote the purchase and sale of 

products online, is given through the implementation of a mobile application in a Peruvian company [24]. As 

shown in Figure 3, we can see a life cycle of the projects carried out with this agile method.  

 

 

 
 

Figure 3. Scrum life cycle 

 

 

Unlike a more traditional work development, which is based on order and hierarchy, the work team in 

a Scrum project must be capable of self-organizing and the members capable of assuming any activity necessary 

to complete and develop the project. For this, the 5 phases defined in the Scrum will be detailed, according to 

Salpathy, Melorose et al. [25], which are: start; planning and estimation; implementation, review and 

retrospective; finally, the Launch phase. The following Figure 4 we show a sample of the designation of the 

work team. 
 

 

 
 

Figure 4. Scrum team diagram 
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3.1.  Scrum 

3.1.1. Initiation of the scrum proyect 

Here the people in charge of the project will be defined, as well as the basic needs for the sprints in 

general. We will focus on detailing the main objectives of our project, as well as the specific objectives. We will 

analyze how many sprints the project will have, which will begin as soon as the previous one ends, as well as 

what will be delivered in each spint. 

 

3.1.2. Planification 

In this present section, certain goals of our project will be established, as well as understanding the 

relevant needs that allow the development of the software design, these needs are translated into requirements, 

which will become defined tasks for the Scrum team and will be ordered in a sprint backlog. In addition, we will 

have the sprint planning. It is in this phase of sprint planning that the sprint backlog is created with all its content. 

Tasks are divided into sprints to make them easier to tackle and better manageable. This makes it easier to 

obtain previous results to locate errors or deviations from the requirements, allowing you to work with less 

uncertainty and have clearer objectives. 

 

3.1.3. Implementation 

During this phase, the execution of the tasks generated in the planning will be carried out, in addition, 

the activities to be carried out to generate the products in the project will be detailed. This phase has two 

important processes, the maintenance, and updating of pending issues through the daily Scrum that we will 

describe. The daily Scrum is a meeting that takes place daily between the work team, as well as the Scrum 

master who is in charge of maintaining the pace of work and promoting communication among team members. 

In this meeting, all team members have the ability to voluntarily comment on what activities they have carried 

out, what activities they will carry out next, and what impediments they have encountered to continuing with 

their work. These are the points that you must treat and none more. There is no need to go into the details of 

what you have done; it is not necessary to discuss the solutions that have been or could be adopted; don't ramble 

on where the impediment originates, just how to fix it and who can do it. Focus on the purpose of the meeting 

and keep it short and productive. If there are pending issues, the people directly affected will deal with them 

calmly, thus avoiding distracting the entire team. If it affected the entire team, it would still be covered outside 

of the Journal to keep it short and focused on its purpose. 

 

3.1.4. Review and retrospective 

In the review and retrospective stage, it is in which the entire work team comes together to hold a 

meeting and review everything that has been worked on so far, in order to have a better organization that allows 

us to work more efficiently in the future. Through the review, the result of the work carried out is analyzed and 

the retrospective allows us to improve the way in which the project has been developed. The right time to 

perform these 2 processes is always at the end and beginning of an iteration to achieve constant improvement 

in the workflow. 

 

3.1.5. Deploy 

In the development of the Scrum project, the final product generated will be delivered to the client, to 

later document it, in addition, the corresponding tests will be carried out to verify that the system is working 

correctly as planned. Finally, the possibility of putting it on the web will be finalized so that this form has 

greater access to the use of the system and the ratios of use of the product are increased. 

 

3.2.  Case study 

3.2.1. User history 

This process is part of a formula to capture requirements and its purpose is to explain in a general way 

a function that the software will fulfill, in addition to the acceptance criteria of each of them. In each story, the 

functionalities established by those interested in the project and product owners will be briefly defined, which 

will be defined by their requirements and will be easily understood by all those involved. The process for 

defining these stories typically involves the product owner, Scrum master, and Scrum team, in order to facilitate 

the breakdown and transformation of prioritized products, ensuring quality in the delivered product even before 

reaching the process planning stage to create the product in question. 

This tool allows us to focus on the innate value of each part of the deliverable and how these generate 

an effect on other components of the project, instead of going directly to the development phase of product 

details [26]. The usefulness of this tool is reflected in situations where the product requirements are changing, 

which happens in most projects. This helps so that the Scrum team helps to resolve the doubts that the 

stakeholders may have throughout this stage. With this we can conclude that the use of this tool provides us 

with multiple advantages when defining the product requirements, since it encourages constant collaboration 
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between members of the development team or Scrum team, as well as allows the client to have a more wide 

and real of the processes used to develop the project and to be able to define more precisely the requirements 

that are not clear or are volatile. In this way we will simplify the project to small partial deliverables that are 

easy to estimate, these deliverables will have an approximate duration of a few weeks and will be easy to 

maintain, according to [27]. In Tables 1, 2 and 3 we will see the user stories according to the requirements. 

 

 

Table 1. User history I 
Users history 

Number: 1 User: Product owner 
Name: Login by credentials 

Priority: Medium Risk: Medium 

Estimated Points: 2 Iteration: 1 
Responsible: Miguel Cano Lengua 

Description: users who wish to use the application must be able to log into it through a credential validation interface, entering those 

previously designated by the administrator. 

Validation: the user will be able to access the system by logging in by entering the credentials assigned by the administrator, which 

will be validated through a query and authentication service with the database. 

 

 

Table 2. User history II 
Users history 

Number: 2 User: Product owner 

Nombre: Linear Data Generation 
Priority: High Risk: Low 

Estimated Points: 5 Iteration: 2 

Responsible: Miguel Cano Lengua 
Description: i want users to be able to generate linearly separable data through an interface that accepts user-defined variables, this 

data will only be visible through a three-dimensional plane 

Validation: in this screen the user will be able to enter data of the minimum and maximum quadrant value, number of observations 
and make the decision to generate or not the graph in R3. 

 

 

Table 3. User history III 
Users history 

Number: 3 User: Product owner 
Nombre: Graph generation in R3 and data processing 

Priority: High Risk: High 

Estimated Points: 5 Iteration: 2 
Responsible: Erik Papa Quiroz 

Description: in an interface, the user must be able to process the data and obtain a hyperplane that divides the space in R3 and thus 

classify the data, thereby facilitating decision making. 
Validation: the user will be able to see the data previously processed and delimited in a hyperplane, which will be temporarily 

stored locally. 

 

 

3.2.2. Entity relation–diagram (DER) 

This diagram created in the 70's by Dr. Peter Chen aims in our research to generate a logical model 

that helps us in the process of capturing information within the topic that we develop, generating an adequate 

framework for the development of our database. This provides us with both a data model and independent 

accesses, so that we can opt for a subsequent implementation technique of possible software in the future, 

which has the ability to be scalable [28]. In Figure 5 we show the database diagram of the system. 

 

3.2.3. Product backlog 

As mentioned by Sedano, J. et al, see [29], the product backlog or also known as the product stack, 

comes to be all the ideas defined in the vision of the stakeholders of the project materialized, so it is essentially 

made up of all the planned functionalities that the final product must have in order for it to be considered 

finished, as well as to achieve the development objective. As can be seen in the following Table 4. 

 

3.2.4. Software architecture 

This pattern oriented to the development of applications, will be part of our project, since it will allow 

us to separate the logic of our project from the design, which will be the visible part for the client. Providing 

ease of maintenance and scalability at the programming level to our software, In this way, the user will be able 
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to carry out their queries without the need to directly interact with the internal data of the database server, 

according to [28]. In Figure 6 we can see the architecture of the system. 

 

 

 
 

Figure 5. Database diagram 

 

 

Table 4. Product backlog 
User History Priority Estimation 

H3: In an interface, the user must be able to process the data and obtain a hyperplane that divides the space 
in R3 and thus classify the data, thereby facilitating decision making. 

High 13 

H2: I want users to be able to generate linearly separable data through an interface that accepts user-

defined variables, this data will only be visible through a three-dimensional plane. 

High 5 

H1: Users who wish to use the application must be able to log into it through a credential validation 

interface, entering those previously designated by the administrator. 

Medium 2 

 

 

 
 

Figure 6. System atchitecture 

 

 

4. RESULTS AND DISCUSSION 

4.1.  Prototype development 

Finally, for the development of our deliverable, the prototype of our desktop application is generated, 

which will be ordered and related to the aforementioned requirements. Additionally, the images that were 

created during the design phase will be published. The images were developed in the figma software (Good 

results have been obtained from this software due to previous work), which meet the requirements established 

in the user stories, starting the first deliverables, that is, the first Sprint. 

 

query_linear_gen *
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id_user_query

minquadrant

maxquadrant

nobservations

generategraph

classification_alg_result *

id_result

valequationx

valequationy
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4.2.  First sprint 

The first sprint will result in the answer to user story 1, which will be explained in detail later with its 

respective application design prototype. H1: users who wish to use the application must be able to log into it 

through a credential validation interface, entering those previously designated by the administrator. In Figure 

7 you can see the login design where the administrator user will be able to enter with the assigned credentials, 

when these are confirmed by a database query service. After confirmation, the user will be able to access all 

the functionalities of the system. 
 
 

 
 

Figure 7. User login 

 

 

4.3.  Second sprint 

The second sprint is made up of user stories 2 and 3. Next, you can see the design of the system 

functionalities defined by the corresponding user stories. In other words, some parameters can be entered to 

start the execution of the algorithm, which will provide us with a graph in three-dimensional space. H2: i want 

users to be able to generate linearly separable data through an interface that accepts user-defined variables, this 

data will only be visible through a three-dimensional plane. As can be seen in Figure 8, the user through the 

presented interface can enter the data of the minimum and maximum value of the quadrants, as well as select 

whether to generate a graph in the final interface and finally enter the number of observations and then proceed 

to press the generate button. data that starts the algorithm execution process. 

 

 

 
 

Figure 8. System parameter requirements 

 

 

H3: in an interface, the user must be able to process the data and obtain a hyperplane that divides the 

space in R3 and thus classify the data, thereby facilitating decision making. Finally, in Figure 9 you can see 
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the graph that would be generated if the "Generate graph" option was selected in the previous process, as well 

as the data generated by the algorithm. In Figure 10 we can see the separator Euclidean plane, which divides 

the cloud of points which have a label and which were entered into the system, later the system provides us 

with the plane, the same one that is developed in three-dimensional space, we can also observe the equation 

generated by the system.  

 

 

 
 

Figure 9. Result of the data and graph of Lo data in R3 

 

 

 
 

Figure 10. Graph of the separating plane and its general equation 

 

 

4.4.  Expert judgment 

This method will be relevant in our investigation since it will allow us to validate the reliability of our 

investigation, there are works related to applications of web systems [29], according to what was seen by the 

investigation [30], for this investigation 5 experts from the area of software and database development were 

summoned so that they could make a value judgment about our investigation work. The prototypes made in 

the free software Figma were presented to them, so that they can be judged under criteria of: Integrity, ease of 

use, innovation and scalability. In such a way that they provide their qualification to each of the sections, with 

qualifications on a scale of 1 to 20, with 1 being the lowest score and 20 the best, see Figure 11. With this we 

obtained an average score of 18.2 for all the sections, thus giving as a result that the implementation of this 

desktop software met its objective. The following Table 5 shows the results of the expert judgment and in Table 

6 we see the weighted results. 
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Figure 11. Evaluation results of the expert jury 
 

 

Table 5. Results of the evaluation of expert judgment 

Criterion 
Jurors 

1 2 3 4 5 

Integrity 18 18 17 17 15 

Easy of use 16 16 17 17 18 

Innovation 19 20 19 18 17 
Escalability 16 18 17 18 18 

 

 

Table 6. Weighted results 
Task Average Compliance 

Integrity 17 High 

Easy of use 17.4 High 

Innovation 18.8 High 

Escalability 15.8 Medium 

Average 17.25 High 

 
 

Figure 11 shows the graph of the judges' evaluation results, which were developed in accordance with 

the demanding criteria considered by the people who were in charge of developing the design evaluation. This 

graph shows that the innovation criterion is the one with the highest score followed by ease of use, integrity 

and scalability respectively. Table 7 shows us the validation of the reliability of the measurement instrument 

that was used, which was Cronbach's Alpha, whose result is 0.948, which is within the evaluation range that 

has this reliability coefficient of excellent. This validation is important because it tells us that the instrument 

created, developed, and validated is correct. As additional information we can also mention that this coefficient 

will help us determine the reliability of the scale used to measure our variables under study, which were also 

applied to the criteria evaluated by expert judgment, obtaining the mean and standard deviation shown in Table 

8. This information is important for the validation of the design by expert judgment. 
 

 

Table 7. Results of Cronbach's Alpha 
Reliability statistics 

Cronbach's Alpha Cronbach's Alpha based on standardized elements N of Elements 

,948 ,901 8 

 

 

Table 8. Measurement of criteria by Cronbach's Alpha 
Item statistics 

Parameter Mean Standard deviation N 

Integrity1 3,40 1,342 5 
Integrity2 4,40 ,548 5 

EasyofUse1 3,60 1,673 5 

EasyofUse 2 3,80 1,643 5 
Innovation1 3,40 1,342 5 

Innovation2 4,00 1,732 5 

Scalability1 3,80 1,643 5 
Scalability2 3,60 1,517 5 
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5. CONCLUSION 

In conclusion, the present work consists in the elaboration of a desktop application, which seeks to 

generate a vector support machine. With the use of the Netbeans development IDE and the figma design tool, 

both powerful tools for prototyping and creation. of software models, with which the designs and deliverables 

are elaborated, covering the needs of a public of experts in the subject. In addition, the software architecture 

with which our project was conceived, allowed the creation of a functional and detailed product, facilitating 

the possibility of future development modules. In the future we plan to complement this research with the 

development of a graphic module, which allows the user to visualize the cloud of results obtained, in striking 

3D graphics, as well as the possibility of embedding planes in it, to visualize the division of the data. 
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