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Abstract 

 

This project is geared to the need of supporting tourism in 

the western part of the State, this software will allow to 

better dissemination of finances both known as unknown, 

offering a very innovative and attractive technology for the 

end user, since it will contain in a very dynamic way the 

most important features, its history, its origin Myths 

environment, and above all an update of the records of the 

farms West of Yucatan, many of which are national 

heritage has. For this reason this project which intends to 

through a mobile app with augmented reality technology 

to disseminate the information more relevant and 

important different farms in the area west of the State 

registered and not in the SEFOTUR arose, and thus 

achieve strengthen tourism in the farms in the western part 

of the State. 

 

 

 

Android, Haciendas, Mobile app, Augmented reality, 

Yucatan 

Resumen 

 

El presente proyecto está orientado a la necesidad que se 

tiene de apoyar al turismo del poniente del estado, este 

software va a permitir mejor difusión de las haciendas 

tanto conocidas como desconocidas, ofreciendo una 

tecnología muy novedosa y atractiva para el usuario final, 

ya que va a contener de una forma muy dinámica las 

características más importantes, su historia, su origen, los 

mitos entorno a ellas, y  sobre todo una actualización de 

los registros de las haciendas con las que cuenta el 

poniente de Yucatán, muchas de las cuales son Patrimonio 

de la Nación. Por tal motivo se planteó el presente 

proyecto el cual pretenda a través de una aplicación móvil 

con la tecnología de realidad aumentada dar a conocer la 

información más relevante e importante de las distintas 

haciendas existentes en la zona poniente del estado 

registradas y no en el SEFOTUR, y así lograr fortalecer el 

turismo en las haciendas en el poniente del estado. 

 

Android, Haciendas, Aplicación móvil, Realidad 

aumentada, Yucatán
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Introduction 

 

The henequen haciendas arose in the second half 

of the 19th century due to the impulse of the old 

families that since colonial times owned large 

land properties, due to the participation of their 

heirs and the new wealthy groups that had 

developed in commerce. These haciendas 

represented the basis of the Yucatan economy 

for 100 years (Ancona, 1995). 

 

In the mid-1940s, when synthetic yarns 

were invented, the henequen industry fell 

sharply and with it, the splendor of the 

haciendas. In the last decade of the 20th century, 

the haciendas of Yucatán once again recovered a 

great boom and splendor, now as places of 

perfect harmony for rest, reflection and 

meditation, but above all to offer visitors to 

Yucatán unique experiences (State Government, 

2012). 

 

According to the tourism promotion 

secretariat (SEFOTUR) in Yucatan there are 60 

henequen farms registered for national and 

international tourism, however, according to 

research carried out by teachers and students in 

the tourism area of the Universidad Tecnológica 

del Poniente, and by the residents themselves 

close to these places, there is no exact number of 

the estates, since up to now it has been detected 

that approximately in each police station in each 

town in the western part of the state there is a 

farm. 

 

This information is not updated in the 

Tourism Development Secretariat in Yucatan, 

and much less in the ears of national and 

international tourists, which greatly reduces the 

visit to these places, and causes the residents not 

to receive income as they should. generate these 

places. In addition, when these visitors visit any 

of these farms registered and not registered in 

SEFOTUR, most of them do not have tourist 

guides that explain their origins, their 

characteristics and the important events that 

have arisen on the farm. For this reason, the 

present project was proposed, which aims 

through a mobile application with augmented 

reality technology to make known the most 

relevant and important information of the 

different existing farms in the western area of the 

state registered and not in SEFOTUR, and thus 

manage to strengthen tourism in the haciendas in 

the west of the state. 

 

 

Methodology to be developed 

 

The development of the project consists of the 

following phases: information gathering, 

multimedia content generation, software 

development, results and software 

implementation. 

 

Information gathering 

 

This phase consisted of doing a field study in the 

western area of the state of Yucatán, visiting 

police stations in search of their farms to take the 

census of said places, through the information 

obtained by the same residents, owners or people 

close to them. 

 

In addition to helping to obtain the most 

important information about each farm, such as 

its characteristics, its origin, its history, the 

myths and legends that the inhabitants tell about 

these places, the most relevant events or 

anecdotes, what attractions and entertainment it 

has for the tourist, what are the possible routes to 

get to these places, the type of transport that can 

be used to get there, and to perform 

representations of some legends or myths. 

 

Multimedia content generation 

 

This phase will consist of taking photographs of 

each of the most relevant places, the residents 

and the training offered in each of the farms. 

 

Likewise, of the taking of videos of 

settlers who tell the legends, myths or 

description of how they lived on the haciendas, 

as well as the hacienda in general. 

 

This phase will also consist of selecting 

and editing all the photos and videos that will be 

used in the application. And the development 

and design of the application logo, and the icons 

that would be placed in the system. 

 

Software development 

 

Software development has been divided into the 

following sub-phases: design and development 

of graphical interfaces, server development, 

application development, testing. 
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Design and development of graphical 

interfaces 

 

This phase consists of designing the application's 

graphical interface according to the user's 

usability guidelines. 

 

As well as the selection of icons, colors, 

sizes and shapes of each of the application 

windows. 

 

Developing a web service 

 

This phase consisted of analyzing, designing and 

developing a relational database in Mysql, 

necessary for the application. 

 

Once the database is finished, the 

creation of a web service developed under the 

php programming language is continued, the 

architecture that will be used for this 

development will be the Model-View-Controller 

(MVC), the modeling to in turn, it will be 

developed under object-oriented programming, 

and this server will serve to feed and respond to 

the requests that its client requests, in this case 

the mobile application.  

 

Mobile application development 

 

This phase consists of the realization of the 

application under any mobile device platform, 

which is developed with Android Studio. 

 

The development of this project will be 

composed of different modules or sections 

among which you can find: 

 

- Locating me. This module is going to be 

that through the location where the person 

is, they can determine in which farm they 

are. Through augmented reality, when 

focusing on the farm, it shows you the 

information about said farm, such as the 

name, its size. 

 

- History, which through augmented reality 

technology and the logo of the farm will 

show a video of a guide telling the history 

of the farm. 

 

- Myths. This section contains various 

myths pertaining to the hacienda. 

 

 

 

- How to get. This section through the 

Google API, will contain a map of how to 

get to the farm, which route to take, and 

what transportation is available. 

 

Results 

 

The result of this project was the generation of 

the prototype of the mobile application 

"Haciendas de Yucatán", which contains 

different modules or sections which are shown 

below. 
 

 
 

Figure 1 Main screen with the main sections of the 

application 

 

The main sections are as follows: 

 

− History section: the history option is shown in 

which through seeing more a summary of the 

farm is displayed, and when clicking on the icon, 

the guide is shown through augmented reality 

telling the story 
 

 
 

Figure 2 History section of the Haciendas de Yucatán 

application 

 

− The Myths section contains the 

information of some myths that the 

hacienda contains. 
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− The Locating section is composed of two 

tabs in which at the beginning it locates 

you in the location where you are and 

when you click where I am by augmented 

reality it tells you where you are. 

 

 
 

Figure 3 Locating section of the Haciendas de Yucatán 

application 

 

- The section on how to get there is a tab 

with two tabs in which in the first section 

you will find the important details about 

the farm such as its schedule, 

entertainment, and in the map tab you will 

find the options of the route you should 

take. 
 

 
 

Figure 4 How to get there section of the Haciendas de 

Yucatán application 

 

Conclusions. 

 

The mobile application is currently under the 

Android operating system, the application is in 

the prototype and testing stage, since due to the 

large number of farms that are registered, 

unregistered and abandoned in Yucatan, it 

requires more time to Research of the 

information, the farms included in the 

application is just a small sample of all those that 

exist only in the West of Yucatan. The 

application has been tested on various mobile 

devices to see its behavior, it has been positive. 

At the end of this application and put it on the 

market, it will be of great benefit to the 

communities near the haciendas, since most of 

them are in rural areas and the inhabitants will 

have better sources of income as there are more 

tourists, as well which will be a great benefit for 

the haciendas since many of them are abandoned 

and this will help to keep them. 

 

Likewise, this application will be of great 

benefit to both local, national and foreign 

tourists, since currently the Yucatecans 

themselves do not know of the existence of these 

farms, national and foreign tourists will have 

more options for visits to less commercial farms 

than they would. are known nationally and 

internationally, and just as being able to have a 

magnificent experience by delving into the 

history, myth and experiences that each Yucatan 

hacienda has. 
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Abstract 

 

This document shows the optimization of time in the area 

of machined production lines U1, U2, U3, U4 and U5. The 

study was done because the company is newly created and 

has no standardization of times, that will be the basis for a 

balance of lines and oblivious to meet compact load the 

customer's requirement. The results exhibit the adequacy 

of the study and seeks to publicize the benefits of line 

balancing methodology in combination with other tools, 

aimed at ensuring a continuous and uniform flow of the 

products, assigning operations so as to balance the times. 

 

 

 

 

Takt time, Cycle time, Machine cycle time, Time 

manual operation 

Resumen  

 

El presente documento muestra la Optimización de 

tiempos en el área de maquinado de las líneas de 

producción U1, U2, U3, U4, y U5.  El estudio se realiza 

debido a que la empresa es de nueva creación y no cuenta 

con la estandarización de tiempos, que será la base para un 

balanceo de líneas y el establecimiento de cargas para el 

cumplimiento del requerimiento del cliente.  Los 

resultados exhiben la conveniencia del estudio y busca dar 

a conocer las bondades de la metodología de balanceo de 

líneas en combinación con otras herramientas, cuya 

finalidad es asegurar un flujo continuo y uniforme de los 

productos, asignando las operaciones de tal forma que se 

equilibren los tiempos.  

 

Tiempo takt, Tiempo ciclo, Tiempo ciclo de la 

máquina, Tiempo de operación manual
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Introduction 

 

This project was developed in an automotive 

manufacturing company, in the Machining area; 

It consisted of taking the times of each of the 

production lines (U1, U2, U3, U4, and U5), 

specifically the machine cycle times, the manual 

operation times and the tool change times. The 

times were graphically analyzed to propose 

improvements, which contribute to making the 

lines more productive, also based on the times 

taken, its standard time was determined for each 

operation, in order to help plan production and 

establish workloads. 

 

The project for taking times in the 

production lines was developed to study and 

analyze in depth the behavior of the operations 

and the variability that exists in the times of both 

the operator and the machine and compare it 

with the takt time of model A that it is 94.2 

seconds, model B 50 seconds, and model C 131 

seconds. It seeks to standardize the times of the 

machines and operations with the help of the 

study, to achieve the standardization of manual 

operations and the machining times of the lines. 

With the study, proposals for improvement will 

arise, both for the machines and for the 

operations that will contribute to having better 

productivity. 

 

Methodology to be developed 

 

This project will use the line balancing 

methodology, supported by the operations 

diagram and takt time (E. Meyers, 2000). 

 

The procedure is as follows: a) Selection 

of the machining line; b) Time the machine cycle 

time. (10 events); c) Record the time in the 

format; d) Determination of the average cycle 

time; e) Time the manual operation time (10 

events); f) Record the time in the format; h) 

Determine the cycle time; i) Determination of 

the standard time; j) Determine the number of 

units required per shift; k) Compare the 

estimated standard time with the takt time used 

by the company.   

 

 

 

 

 

 

 

 

Results 

 

The models were analyzed by means of graphs 

(The cycle time of the machine and the operator). 

In model A U1, it has an operator to supply 

operation 1.1 and 1.2 (three machines), in 1.3 

and 1.4 there is an operator (of 1.3 are two 

machines and 1.4 three machines), in 1.5 there is 

an operator (with three machines), operation 1.6, 

1.7 and 1.8 is operated by one person (one 

machine). The average cycle time of each 

machine and the manual operation was 

determined and represented graphically, 

obtaining the following results: The takt time or 

target time for U1 is 1.57 minutes, operation 1.5 

exceeds the time of 98.56 sec. (See Graphic 1), 

this operation is the bottleneck of the line; In 

addition, based on the capacity of 1.5, 

production must be planned, since it is the 

operation that sets the pace of work, having the 

pieces per hour (JPH) equal to 36 pieces, so it 

will be an area of opportunity to improve the 

line. 
 

 
 

Graphic 1 Time of Model A U1 Takt Time: 94.2 seconds 

 

On lines U2, operations 1.2, 1.3 and 1.4 

exceed the Takt time and operation 1.5 is at the 

limit, which are respectively: operations 1.2 of 

82.59 seconds, 1.3 of 90.08 seconds, 1.4 of 92.2 

seconds and 1.5 with 100.28 seconds with 

respect to takt time (See Graphic 2) and its JPH 

is equal to 36 pieces. 
 

 
 

Graphic 2 Time of Model A U2 

 



8 

Article                                        Journal Journal-Economic Development Technological Chance and Growth 
                                                                              June 2020, Vol.4 No.6 6-10 

 

 
ACOSTA-GONZÁLES, Yanid, ESTRADA-NAVARRETE, 

Jorge and MUÑOZ-DÍAZ, Ismael. Optimization of times in the 

machining area of the production lines U1, U2, U3, U4, and U5. 

Journal-Economic Development Technological Chance and 

Growth. 2020 

ISSN-2524-2024 

RINOE® All rights reserved. 

Model B U3 

 

Model B, of line 3, its operation 3.5, the cycle 

time of the machine is 50.1 seconds; which is 

within the takt time limits (See Graphic 3), 

operation 3.1 and 3.2. 
 

 
 

Graphic 3 Model B, Times Line U3 of process 3 

 

Model B is made by lines U3 and U4. 

This model emphasizes bottleneck operations, 

which are approaching the takt time limit. In line 

U3 of process 2, its operation 2.1, the cycle time 

of the machine is 34.21 seconds; Two pieces are 

washed per machine cycle, in order to supply 

operation 2.2, (See Graphic 4), the real time is 

68.42 seconds. The JPH, of these two lines 

maximum is 72 pieces and the minimum is 62 

pieces. 
 

 
 

Graphic 4 Model B, Line Time U3 Process 2 

 

In line U3 of process 4, all the cycle times 

of the machines are below the takt time, only 

operation 4.6 is close to the takt time. 

 

In operations that do not show the time of 

the machines: 4.3 and 4.7, only visual inspection 

and validation of the grooves is done with the 

gauges (See Graphic 5).  

 
 

Graphic 5 Model B, Times Line U3, from process 4 

 

In line U3 of process 5; the operation that 

approaches the takt time is 5.3 with 49.8 

seconds, therefore this operation is the 

bottleneck (See Graphic 6).    
 

 
 

Graphic 6 Times for line U3, process 5 

 

In line U4 of process 3, the operation that 

is closest to the takt time is 3.5 with a time of 

50.81, which exceeds its takt time (See Graphic 

7). In Process 2, the operations that are closest to 

the takt time are 2.1 with 42.16 seconds and 2.3 

of 45.1 seconds (See Graphic 8). 
 

 
 

Graphic 7 Model B, from line U4 of Process 3 

 

 
 

Graphic 8 Model B, Line Time U4 Process 2 
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In line U4 of process 4.9, the time of the 

operation (Packing) was not considered, since it 

is done within the cycle time of the impregnator 

of operation 4.8 of 29.82 seconds respectively, 

so it is below the takt time. 

 

In operation 4.6, the takt time is 

approached with 45.9 seconds (See Graphic 9) 

and if the machinery undergoes changes / 

adjustments in the program, it will be impossible 

to meet the customer's requirements. 
 

 
 

Graphic 9 Times Line U4 Process 4 

 

In process 5, operation 5.3, the machine 

cycle time is 49.55 seconds, close to the takt 

time, therefore this is the operation in which 

attention must be paid to changes and 

improvements in order to reduce the cycle time 

of the machine. machine (See Graphic 10). 
 

 
 

Graphic 10 Times Line U4 Process 5 

 

Model C U5 

 

In line U5 of process 3, it can be seen in the 

graph that no operation is close to the takt time, 

it is mentioned that in operation 3.5 the 

machining times vary between cycle and cycle 

(See Graphic 11), and also the doors open faster 

than others. 

 
 

Graphic 11 Model C, Times of Line U5, U5 C of Process 

3 

 

In processes 2.1 and 4.1, you work with 

two parts per machine cycle, which is reduced to 

half the time, and there is no risk of exceeding 

the takt time (See Graphic 12 and Graphic 13). 

 

In processes 3, 2 and 4 it can be seen that 

there is no bottleneck, on the contrary, the 

machining and visual inspection times are well 

below what is required (See Graphic 11, Graphic 

12 and Graphic13). 
 

 
 

Graphic 12 Model C, Process 2 U5 line times 

 

 
 

Graphic 13 Times line U5 C Process 4 

 

In process 5, the operation that sets the 

work rate is 5.3 with 131.4 seconds, therefore, 

based on its capacity, production must be 

planned (See Graphic 14). 
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Graphic 14 Model C, Times Line U5 of Processes 5 

 

Conclusions and recommendations 

 

There are areas of opportunity in the machining 

lines of this company, these range from very 

simple things that can save time to other more 

complicated types of kaizen that require 

investments such as: new tool, machinery, 

among others. 

 

Based on the results obtained in the cycle 

times of each process, the improvement 

proposals that will contribute to the increase in 

productivity are mentioned below: 

 

1. Redefine the customer takt times of the A 

lines, to re-establish the production 

objectives. 

 

Redefine the standard time on the lines, 

as well as the capacity per shift and per hour (See 

Table 2), and it can be concluded that it meets 

the customer's requirement. 
 

Aspects Procedure Results 

Bottleneck 1.5 98.56 + 9 sec 

Upload / Download 

107.56 seconds 

Capacity 

pershift 

 368 pcs. (11 

hours day 

shift) 

334 pcs (10 

hours night 

shift 

Capacity per 

hour 

3600 sec / hour 

/107.56 Bottleneck 

33.46 pcs / 

hour 

Weather Takt 39600 seconds of 

the day / 368 pcs 

107.60 seconds 

 

Table 2 Proposal of capacities and time of model A of 

lines U1 and U2 

 

2. Update HOEs. (Manual operations and 

operation times), to change the cycle times 

of manual operation. 

 

3. Regulate the times of the machinery start-

ups. (Open and close). 

 

4. Eliminate unnecessary movements for 

CNC programs. 

 

5. Place the tools in the carousel (magazine). 

Consider the cycle times mentioned in the 

results obtained. 

 

6. Place a drawer under the conveyors to 

avoid dirt on the floor, this will help 

minimize cleaning time at the end of the 

day. 

 

7. With the times previously taken, balance 

the workloads on lines A 

 

8. Establish a new process flow in U5. 

 

9. Determine the operator's cycle giving 

priority to the fastest machines to comply 

with the planned takt time. 

 

It is worth mentioning that the proposals 

contained in this document are already in the 

implementation process, so it is necessary to 

evaluate the process to validate the viability and 

compliance of the established programs. 

 

We appreciate the willingness and 

opening of the company, for the realization of 

this project. 
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Abstract 

 

This project presents a proposal to reduce the amount of 

loss that generates a company of paper sacks for the 

optimization of their processes. Use the methodology of 

Six Sigma, DMAIC (Define, measure, analyze, improve 

and Control) methodology for the detection and reduction 

and/or elimination of problems.  In the development of this 

project is looking for the root cause of the problem through 

data collection and statistical analysis. Proposed indicators 

for monitoring the verification and functionality of a 

proposal made to observe the impact of its implementation 

and to be able to improve those areas that seem relevant to 

the project. 

 

 

 

 

 

Optimization, Paper sacks, Reduction of wastage 

 

Resumen 

 

El presente proyecto presenta una propuesta para 

disminuir la cantidad de merma que genera una empresa 

de Sacos de Papel para la optimización de sus procesos. 

Apegándonos a la metodología de Seis Sigma, DMAIC 

(Definir, Medir, Analizar, Mejorar y Controlar) 

metodología para la detección y reducción y/o eliminación 

de problemas. En el desarrollo de este proyecto se busca 

la causa raíz del problema mediante la recolección de 

datos y análisis estadísticos. Se analizan todos aquellos 

factores implicados en la problemática, se agrupan, se 

observa su tendencia, se analiza cada dato para hacer 

propuestas asertivas en la optimización del proceso. Se 

proponen indicadores de seguimiento para la verificación 

y funcionalidad de la propuesta realizada, para observar el 

impacto de su implementación y poder mejorar los 

aspectos que parezcan pertinentes al proyecto. 

 

Optimización, Sacos de papel, Reducción de mermas 
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Introduction 

 

MERMA is called to all those "losses" that occur 

throughout the distribution chain. These losses 

are a scourge when it is not controlled properly, 

directly affecting the profitability of the 

business, placing the Loss in a primary objective 

in terms of its results, when profit margins cause 

a strong analysis of expenses to be produced, in 

order to continue in the race and make the 

business profitable. (Zamora, 2011). 

 

The company had a problem related to 

waste, there was a lack of control in the 

generation of waste. This situation was reflected 

in costs and customer complaints towards the 

company, due to the poor quality of the products 

or the appearance of defective products in their 

orders. 

 

The company had a waste monitoring 

and measurement system, in which an 

autonomous record was kept by the operator 

who weighed their own waste and prepared a 

report, which was delivered to the production 

manager who in turn prepared a monthly report 

that was handed over to management to report 

what happened during the period; In this process, 

the data was not true since on some occasions the 

measurement was not real because they did not 

report what was happening for fear of being 

sanctioned, this was revealed when they began 

to work with the standard costs and quality of the 

products. 

 

Shrinkage was found to be one of the 

main factors driving up product costs; likewise, 

the quality of the bags was deficient, and a lot of 

waste was generated. 

 

Then it was decided to control in a 

different way, in which each shift ends it is 

required to weigh the amount of waste that 

comes out of each process and a more in-depth 

and detailed analysis of the origin is made, a 

monthly list of said quantities is kept; control 

and monitoring is done personally by the 

supervisor. Over time they have realized that the 

levels that they claimed to have of wastage were 

wrong, the percentages thrown are very high, 

these data vary each month depending on the 

products that are made, but on some occasions, 

they have reached more than the 4% established 

maximum acceptable for cost and quality 

control. 

 

Materials and methods 

 

The DMAIC methodology was applied 

whose acronyms mean: Define, Measure, 

Analyze, Improve, Control (Define, Measure, 

Analyze, Improve and Control), which are 

phases of the six-sigma method for the 

improvement of processes reducing their 

variability through the use of statistical tools; the 

application of the phases was carried out as 

follows: 

 

The first phase of defining the problem 

involved observing the sources of variation 

focusing on the main elements of a process such 

as work methods, machinery, labor, 

measurements, environment and raw materials; 

Historical data were collected to be able to 

correctly pose the problem, such as a description 

of the production process and capacity analysis 

of each machinery from a process map or flow 

diagram identifying the cycle time in each stage, 

the bottleneck and the equipment preparation 

times. From this mapping it was defined that the 

machines with the most impact on the 

production time in the process are the printer, the 

pipe and the anchor, which is where the 

transformation of the product is made, these 

require making changes of parts when the 

product design It is different from what I know I 

was handling or when a product is received from 

a new client for the first time, the exact quantities 

of materials with which to work are not known, 

so when changing the batch waste is generated. 

      

Table 1 shows shrinkage figures for the 

months of June to December 2014 with their 

respective percentage with respect to paper. 

 
Derma registration 

Criteria / month Jun Aug Oct Dec 

Total paper 

supplied 

58236 59,935 48,516 72,158 

(Kg) 5,103 6,140 7,451 5,787 

Total shrinkage 53,133 53,795 41,065 66,351 

(Kg) 8.76 10.24 15.35 8.01 

 

Table 1 Paper waste record 

 

As can be seen in the table and in Figure 

1, the amount of waste was considerable since 

the approximate percentage of waste that the 

company should handle as a quality objective is 

4% and from what is observed in the table in 

some months it reached exceedingly up to 10% 

loss and other even more critical cases up to 15% 

loss. 
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Figure 1 Decrease in anchoring area 

 

      In the second phase, the processes were 

measured, to analyze the losses that were 

generated in each one of them to later identify 

the type of defect based on its characteristics by 

attributes and variables to have a statistical basis 

to determine the frequency of appearance by 

means of worksheets. record. 

      

The third phase of analysis to propose the 

improvements, consisted of analyzing the 

statistical data obtained; using Pareto diagrams 

in order to attack the causes in the equipment that 

originated the highest percentage of loss. 
 

 
  

Graphic 1 Pareto chart 

 

What graphi 1 shows us is that 48.6% of 

the problems are caused by the pipe, 32.8% by 

the anchor and 18.6% by the printer. Which 

indicated that taking care of the pipeline and the 

causes for which losses are produced would be 

reducing 48.6% of the problem. 

 

 

 

 

 

 

 

After identifying the greatest source of 

waste, we proceeded to determine the type of 

defects that caused the loss in the pipeline using 

a checklist to stratify the defects and frequencies 

of appearance, which is shown in graphic 2 

where it can be observed that the burned bag and 

the broken bag are the problems that the pipe 

generates; the total loss due to these two causes 

is 10,042 pieces, taking the percentage of loss 

that each cause represents, it can be deduced that 

the burned bag generates 96.29% of the total 

waste in the pipe. 
 

 
 

Graphic 2 Number of defective parts by cause 

 

Subsequently, in order to determine the 

causes of the losses, a cause-effect diagram was 

made, where all the elements that participate in 

the manufacture of products will be taken into 

account: labor, raw material, machinery, 

method, environment and measurement, with 

Based on this, propose relevant solutions to have 

greater control of the problem which is shown in 

Figure 2. 
 

 
 

Figure 2 Percentages of the cause-effect diagram 

 

Analyzing the causes of the origin of the 

burned bag using the cause-effect diagram with 

the support of stratification and brainstorming, it 

is identified that the greatest impact is on labor 

when carrying out the alignment of the rolls and 

the adjustment of the separation rollers. 
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When making an order or batch change 

since all this process is done manually based on 

the experience and expertise of the worker. 

Therefore, the equipment was analyzed as well 

as the adjustment and calibration method in 

order to move on to the improvement and control 

phases. In the improvement and control phases, 

we proceeded to look for error-proof 

“PokaYoke” tools to facilitate the alignment of 

the roll and adjustment of separation rollers 

when preparing the equipment through 

brainstorming and quality circles, short actions 

were determined term and long term; In the short 

term, what was considered more feasible was the 

use of standard mechanisms for adjusting the 

paper to eliminate sources of variation due to 

centering, and for this reason it was determined 

to use a guide with a numerical scale of the 

degrees of inclination of each roller, thus The 

adjustment method was standardized and 

documented, subsequently proceeding to the 

practical dissemination of it in all shifts and by 

all adjusters, in addition to placing it visibly in 

the workplace with visual aids applying the 

principles of visual manufacturing, to In the 

medium term, an evaluation of the paper and ink 

suppliers was developed with clear 

specifications of the desired raw material in 

terms of characteristics such as caliber, 

humidity, density, delivery times, in addition to 

a supplier catalog was made and searched other 

providers in addition to those you already have. 

For the long term, aligners with movement 

sensors were quoted to detect in the course of the 

process when the paper is misaligned and thus 

automatically stop the process to reduce the 

waste by implementing an XR statistical control 

chart that graphs the average sampling. of the 

alignments during the process every two hours 

to detect deviations when showing trends outside 

the specification limits and to take action before 

it is completely misaligned. With the actions 

implemented in the short term, the generation of 

waste was measured again, which was reduced 

by 30% and this was observed from the first day 

that the improvements were made by 

implementing the actions in the medium and 

long term. observe an additional reduction of 

10% giving the total of 40%, the remaining 8.6% 

had to do with the initial titnta and handling of 

the raw material as well as the excess of paper 

when the roll is being finished or the 

mistreatment of the same by the management, 

which after sensitizing the staff and with practice 

through the normal learning curve will be 

reduced. 

 
 

Figure 3 Separation rollers 

 

Results and Discussion 

 

After defining the problem, reduce waste, 

measure the amount of waste that was generated 

in each operation to analyze the critical operation 

that impacted the waste the most with the use of 

statistical tools, it was analyzed, and it was 

concluded that the pipeline was the key. to 

implement improvements that would directly 

impact the process, so actions were implemented 

in the short, medium and long term with error-

proof devices for adjustment with a numerical 

scale to control the adjustments in the degree of 

inclination of each roller, which does not it 

involved cost. The adjustment method was 

standardized taking advantage of the experience 

and documented, the quality of the paper was 

selected more to work defining specifications 

and evaluating suppliers. Aligners with motion 

sensors were purchased. With this, the process 

was optimized by 40% since it was the 

percentage that reduced the waste when carrying 

out concrete and objective actions. This in turn 

results in an increase in production, productivity 

and economic gains in the same proportion. 

 

Conclusions  

  

Statistical tools allow the best control of 

processes, since a measured process is a 

controlled process. But its application is more 

effective if a problem-solving methodology is 

followed; DMAIC (Define, Measure, Analyze, 

Improve and Control) this type of methodologies 

are based on statistical tools for the optimization 

of processes according to the 6-sigma method. In 

this way the solutions are more punctual, 

assertive and optimal because they direct the 

efforts in a more objective way. 

 

Pareto is of great help to be able to 

identify the problems and their percentage of 

affectation and therefore attack them, the 

stratification helps us to clearly identify which 

are the factors that intervened in the generation 

of waste. 
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The cause-effect diagram is of vital 

importance for troubleshooting since it shows 

the main cause of the problems, in this case it 

was the alignment of the rolls and the adjustment 

of the separation rollers. 

 

Without these tools, it is possible to fall 

into the error of making improvements in 

operations whose impact on the problem is not 

considerable and its reflection is minimal, as 

would have been the case of the printer whose 

impact is only 18.6%. 

  

Finally, an impact analysis was carried 

out, giving as a result that with the adaptation of 

the proposals in the pipeline, the defects 

generated by this machine would be reduced by 

82.4%, since the 48.6% of the total waste 

generated in the process was reduced at 40%, 

this difference being 8.6% at the process level as 

an impact. This 40% in turn is a reduction in 

waste costs and an optimization in the use of raw 

materials, increased productivity by having a 

greater amount of good and salable finished 

product resulting in an increase in sales income. 

Investment in control and error-proofing devices 

pays off over time from savings in waste and 

increased sales. In this case, the investment 

would be recovered in six months. 

 

References 

 

Chrysler, Company, F. M., & Motors, G. (2005). 

Control Estadístico de los Proceso. México: 

Segunda Edición. 

 

Dominguez, G., & Roxana, S. (10 de noviembre 

de 2010). Google. Recuperado el 25 de Febrero 

de 2014, de Slideshare: 

http://www.slideshare.net/lauraroxanasa/dmaic-

5730447 

 

Garcia, O. (27 de Octubre de 2009). Google. 

Recuperado el 25 de Febrero de 2014, de 

Slideshare: 

http://www.slideshare.net/oscaragarciab/herram

ientas-para-el-control-estadstico-de-procesos 

 

Heizer, R., & Render, B. (2004). Principios de 

administración de operaciones. Mexico: 

Pearson Educación. 

 

L., A. F. (1998). La Capacidad de los procesos 

industriales: Métodos estadísticos exigidos por 

las normas ISO 9000. Caracas: Universidad 

Catolica Andrés Bello. 

Lyonnet, P. (2000). Los Metodos de la Calidad 

Total. Mexico: Ediciones Diaz Santos S.A. 

 

Medina, O. (10 de mayo de 2010). Google. 

Recuperado el 03 de Marzo de 2014, de 

Blogdiario : 

http://oszielmedina.blogspot.es/1273527350/ 

 

Sacristán, F. R. (2008). Técnicas de Resolución 

de Problemas. Mexico: FC EDITORIAL. 

 

Zamora, M. (19 de Junio de 2011). Google. 

Recuperado el 25 de Febrero de 2014, de 

Slideshare: 

http://www.slideshare.net/master780/control-

de-mermas 

. 



16 

Article                                                     Journal-Economic Development Technological Chance and Growth 
June 2020, Vol.4 No.6 16-19 

 

 

Information security specialty 

 

Especialidad seguridad de la información 
 

LÓPEZ, Fabricio† 
 

Universidad Iberoamericana, Mexico. 

 

ID 1st Author: Fabricio, López 

 

DOI: 10.35429/JEDT.2020.6.4.16. 19            Received January 25, 2020; Accepted June 30, 2020 

 
Abstract 

 

The Cyberspace also called 5th dimension, 

susceptible to suffer Cyber Attacks that cause 

incidents and affect the operation, the economy and 

the reputation of an organization, company or 

country. The use of information technologies is a key 

element in the economic advance of any country, 

allowing the development of activities within its own 

territory, as well as outside it. These activities are 

supported by computer systems for processing, 

storage and communication, becoming critical 

infrastructures for a country. All these infrastructures 

and computer systems become an attractive target to 

generate attacks, which can destabilize their 

operation, cause damage to their reputation or 

financial and sometimes generate conflicts of 

nations. This proof of this type of behavior, it is 

possible to analyze and observe the case of North 

Korea, where it is responsible for the attacks of 

Cybernetic War on South Korea, creating economic 

losses for this country of around $ 805 Million 

Dollars. Concepts such as Cybernetic Espionage, 

Cyber Terrorism and Cybernetic Activism should be 

studied and understood by modern societies as part 

of their awareness and preparation for the possibility 

of a new World War developing from the Cybernetic 

Space. 

 

 

 

Cybernetic Warfare, Cyber Activism, Critical 

Infrastructures, Capacities 

Resumen  

 

El Ciberespacio también llamado 5ª dimensión, 

susceptible de sufrir Ciberataques que provocan 

incidencias y afectan el funcionamiento, la economía 

y la reputación de una organización, empresa o país. 

El uso de las tecnologías de la información es un 

elemento clave en el avance económico de cualquier 

país, permitiendo el desarrollo de actividades dentro 

de su propio territorio, así como fuera de él. Estas 

actividades se apoyan en sistemas informáticos de 

procesamiento, almacenamiento y comunicación, 

convirtiéndose en infraestructuras críticas para un 

país. Todas estas infraestructuras y sistemas 

informáticos se convierten en un objetivo atractivo 

para generar ataques, que pueden desestabilizar su 

funcionamiento, causar daños a su reputación o 

financieros y en ocasiones generar conflictos de 

naciones. Esta prueba de este tipo de comportamiento 

es posible analizar y observar el caso de Corea del 

Norte, donde es responsable de los ataques de la 

Guerra Cibernética a Corea del Sur, generando 

pérdidas económicas para este país de alrededor de $ 

805 Millones de Dólares. Conceptos como el 

espionaje cibernético, el terrorismo y el activismo 

cibernéticos deben ser estudiados y comprendidos 

por las sociedades modernas como parte de su 

conciencia y preparación para la posibilidad de que 

se desarrolle una nueva guerra mundial desde el 

espacio cibernético. 

 

Guerra cibernética, ciberactivismo, 

infraestructuras críticas, capacidades 
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Introduction 

 

According to the ISACA Cybersecurity 

Fundamentals Glossary, a Critical Infrastructure 

is defined as the set of systems that, when 

affected or destroyed, would have an effect that 

would weaken the economic security of a 

company, community or nation. 

 

Information and Communication 

Technologies (TIC) are an element of great 

relevance in the world economy, generating 

development at a social, economic and political 

level. The increase of users, organizations and 

governments that are connected to the Internet 

and that use this medium to perform different 

operations, ranging from electronic money 

transfers, issuance of official documents for 

citizens within a political territory, consumption 

of communication services (television, 

telephony, etc.), purchases and reservation of 

transport services, etc. 

 

All these activities carried out within the 

Cybernetic Space are subject to the inherent 

risks of the use of this type of technology, 

examples of which are identity theft, identity 

theft, information theft, electronic fraud, 

espionage, denial of services, etc. 

 

Today, terrorist organizations such as Al-

Qaeda use the Internet and computer systems to 

plan future terrorist attacks, taking advantage of 

the degree of anonymity and allowing them to 

recruit followers and funds in a non-visible way. 

 

Organizations such as the CERT 

(Computer Emergency Response Team) by its 

acronym in English, composed of experts with 

knowledge in the handling of security incidents 

and who support in the response to incidents, 

threat analysis and exchange of critical 

information of security, with the purpose of 

continuously improving the position of Cyber 

Security between countries. 

 

Context 

 

Vulnerabilities, the gateway 

 

 

 

 

 

 

 

The search for technology companies to 

improve the performance and functionalities that 

can be delivered to an organization in terms of 

information technologies has generated a change 

in the mentality and the way in which 

vulnerabilities are evaluated and managed 

within the companies, organizations and 

countries. 

 

It is important to consider that a critical 

infrastructure is integrated with multiple 

information systems and technologies, which are 

susceptible to cyber-attacks that will try to find 

the vulnerabilities associated with their 

construction and development, in order to 

exploit them to obtain a benefit. 

 

Some examples of critical infrastructures 

in a country are: 

 

- Airports. 

 

- Parastatals. 

 

- Communications companies. 

 

- Seaports. 

 

- Railway and road infrastructures. 

 

- Etc. 

 

Each one of these infrastructures 

provides a value and an operative capacity, the 

affectation or disqualification puts the security 

of the country completely at risk. 

 

The STUXNET virus was launched in 

2008 and aimed at affecting SCADA devices 

and centrifuge control equipment in uranium 

enrichment plants. This virus opened a new era 

in terms of what is known as a conventional war, 

allowing countries like Israel and the United 

States to affect Iran's nuclear weapons 

production and delaying this nuclear program for 

at least 3 years.  

 

Another attack that caused major 

repercussions on communication infrastructures, 

are DDoS Distributed Services Denial Attacks 

such as the one registered in 2016 to the domain 

name provider DYN, causing the fall of 

platforms such as Facebook, Twitter, Spotify, 

among others. The attack had global 

repercussions affecting a large number of users 

in Europe and North America. 
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This attack took advantage of multiple 

vulnerabilities on Internet-connected devices 

such as printers, cameras and monitors of babies 

infected with Mirai malware. 

 

Cyber Warfare 

 

The Geneva Convention of 1949 and Article 51 

of the Charter of the United Nations define the 

rules of conventional warfare, which prohibit the 

use of certain weapons and there are certain rules 

of protection for civil and medical assistance 

agencies. 

 

Unlike Conventional War Cyber Warfare 

is not subject to the rules and regulations of the 

aforementioned Conventions. Identifying the 

rules of engagement in a Cyber Warfare is very 

complex because it is difficult to establish what 

really constitutes a War. 

 

- Are DDoS attacks on a military target 

Cyber Warfare? 

 

- Is an attack by a group of state-sponsored 

Hackers with a financial objective an act 

of Cyber Warfare? 

 

Dr. Dorothy Denning professor in the 

Department of Defense Analysis of the Naval 

Postgraduate School in Michigan, made an 

adaptation of the different classes of Cybernetic 

War, with the purpose of being able to determine 

more accurately the consequences, 

characteristics and impact of the same, this 

classification consists of 4 types: 

 

- Cyber warfare Class 1 - In charge of the 

protection of personal information or 

personal privacy. While the results can still 

be devastating, Class 1 is considered the 

lowest. 

 

- Cybernetic Warfare Class 2 - Concerned 

about economic and industrial espionage, 

which can be directed against nations, 

organizations, universities or other 

organizational structures. This form of 

Cyber War is on the rise. 

 

- Class 3 Cyber War - Officially it is a 

Global War and Terrorism, which includes 

Cyber Terrorism, but which also includes 

attacks on other parts of critical 

infrastructure. 

- Cybernetic Warfare Class 4 - The use of all 

techniques from Classes 1-3 in 

combination with military activities in an 

effort to gain an advantage on the 

battlefield or a force multiplier. 

 

Cyber warfare is then a conflict related to 

information at the national, military level, as 

well as low intensity conflict activities aimed at 

inflicting limited levels of damage. 

 

According to the Clausewitz triangle 

(People, Politics, Militias), none of the cyber-

attacks recorded in the past, meets the criteria to 

be considered an act of war. 

 

Conclusions 

 

The term Cybernetic War is a subject of great 

relevance at this time and it is increasingly 

frequent the use of this term globally. The 

conflicts between countries and the interventions 

that can be developed have passed from the 

physical plane to a virtual plane in the 

Cybernetic Space. 

 

This has also caused criminal 

organizations to carry out terrorism and may 

jeopardize the stability of a nation, in search of 

economic, territorial or power benefits. 

 

It is important to be able to develop a 

clearer and more forceful definition that allows 

to identify and classify if the activities and 

effects of a Cyber Attack can be considered part 

of a Cybernetic Warfare. The standardization of 

criteria and the standardization in the 

classification of types of Cyber Warfare by the 

countries, such as those proposed by Dr. 

Dorothy Denning will allow to evaluate and take 

the pertinent actions in the event that a 

declaration of War is determined, is important to 

consider that the Cybernetic Warfare alone does 

not have the possibility of exerting a force or 

damage on human life and that it will require a 

conjunction with other types of attacks or 

activities outside the Cybernetic Space. 
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