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Abstract 

           Currently, organizations seek a differential in 

the quality of service provided, aiming at customer 

satisfaction. One of the problems faced by 

establishments that have flows is the capacity of 

service, when the customer is not met according to 

their expectations, due to the excess of demand, 

generating queues. In this way, this article exposes 

the importance of the active management of queues 

by the service managers because it persuades the user 

about the quality of service. In order to do so, the 

generation of queues is analyzed, and certain 

techniques are reported to mitigate the waiting time 

by the user in the queue, reducing their negative 

impacts. For the development of the work in question, 

statistical tools were used to aid the analysis of the 

processes. 
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I. INTRODUCTION 
 

The supply of services since 1950s has shown its 

relevance in the world economy sector. Given this, 

some changes in paradigms are perceived mainly by 

the successive increase of competition, but also due to 

technological and social factors. The first, thanks to 

the technological evolution, allows new approaches 

as a form of shelter and production management, and 

the second, through the transformation of the 

perception of values by the clients, where they 

become more demanding and informed.  

In the face of the current competition of service 

providers, their management is an important tool to 

achieve success, aiming at quality, customer 

satisfaction, among others. [1] 

According to [2], the fact that services are supplied 

and consumed together, managers present difficulties 

regarding service capacity especially since their 

demand has high versatility. 

The present work has the objective of exposing 

queuing theory and its guidelines for the control in 

the generation of queues, which are caused by the 

high flow of users, highlighting the relevance of this 

management to customer satisfaction. For a better 

understanding of queuing management, a renowned 

electric power company in the Zona da Mata 

mineirawas used as the object of study, conducting a 

case study in the customer registration process. To 

analyse the normality of the collected samples, 

Minitab 10 software was used, generating a control 

graph and a sample calculation to prove into Poisson 

distribution formulas to calculate the waiting time of 

each process in the queue. 
 

 II. LITERATURE REVISION  
 

A. Queuing theory 

Accordingo to [3], queue theory is conceptualized 

as a study used to solve impasses that correlate with 

the waiting time of customers requesting a service. 

Waiting time is defined by the intermittence between 

the time the user arrives to be served, the length of the 

service an his/her avoidance of the place. 

According to [4], the queuing process is 

determined by the arrival regime, service regime and 

queuing discipline. Since the arrival regime covers 

the classification of clients, finite of infinite, the 

arrangement of the probability of the interval of time 

between arrivals, since, this arrangement can be 

stationary or variable in time. The service regime is 

related to the availability of the service, the 

effectiveness of the system, that is, the number of 

customers served at the same time and the length of 

time of service of each user, with probability 

distribution stationary or not, of the size of the queue.  

B. Methodology for services in I.T. 

According to [5], the methodology used to a 

certain service is usually predetermined by the time 

required by an attendant to serve a user. This time can 

be set and fixed or it can be a random variable whose 

probability distribution is presumably known. It is 

also necessary to know if the user is serviced by only 

one attendant or if it is necessary to distribute tasks to 

two or more attendants. 

In order for the service to be more efficient, it is 

necessary to use the system dynamics methodology, 

also known as OSI (Open System Interconnection) 

model. 

Aiming at the best customer service, it is important 

that there is a form of organization to service certain 

types of service. For this, one of the most used 
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models is the OSI, which according to [7], Open 

Systems Interconnection is the communication 

standard for networked computers, based on the layer 

system, established by ISO in 1974, in order to ensure 

compatibility between different operating systems. 

C. Model M/M/1 

According to [8] the M/M/1 model is characterized 

as a system that has a single queue being serviced by 

a server that has no capacity limit, classified as FIFO 

type, according to [9], is the type of queue in which 

the first one that arrives in the queue will always be 

the first one to be attended to. The number of 

processes arriving in the queue per minute is detailed 

by a Poisson distribution of parameter λ, defined by 

the average process arrival rate per unit of time and μ, 

determined by the average attendance rate per unit 

time. 

D. Model M/M/s 

According to [10], this model is used in queuing 

systems with more than one attendant, the arrivals 

and the service times are processed by Poisson 

distribution and Exponential Negative, in which 

formulas are used to calculate from the average rate, 

by the average attendance rate and by the number of 

attendants. 
 

III. METHODOLOGY 
 

For the development of this article were carried out 

bibliographical research, through books, scientific 

articles, magazines and academic sites, having as 

object of study a company of distribution of electric 

energy. 

It was followed up by calls that were attended by 

I.T. from February 2017 to February 2018, in which 

some information of the process, such as the duration 

of service and whether it was met within the pre-

established period of each type of call. 

In order to help the process of analysis of the 

collected samples and to guarantee the reliability of 

the study of the queues, a control chart was 

constructed during the research, which, according to 

[11], so that a certain number of samples for analysis, 

it is necessary to identify and measure the variations 

in the process through the control charts, which are 

tools used to evaluate the data collected in order to be 

in statistical control. This is done to determine if the 

variations that occur are due to notable causes or 

random causes. 

It should be noted that the control graph used was 

of type x̅-S because, according to [12], it is used when 

the sample size is greater than ten or twelve and when 

this size is variable. 

Since this graph was generated in the statistical 

software Minitab 16, which, according to the [13], 

has intuitive capabilities, as it allows to obtain 

descriptive statistics, simulations and distributions, 

elementary statistical inference, analysis of variance, 

analysis of categorical data, non-parametric methods 

among others. 

To simulate the waiting time of each call to be 

attended and the average time of attendance of the 

same, was used Excel 10 software. According to [14], 

it is a spreadsheet program of the Microsoft Office 

system. It can be used to compile and edit workbooks 

to check data and choose the best business decisions. 

Strictly, it can be used to analyze data, generate 

formulas to calculate them, organize them in various 

ways and display them in different types of graphs. 

Each type of open call has its Service Level 

Agreement (SLA), which according to [15] is an 

agreement between a service provider and a customer 

that ensures specific performance and reliability 

levels for a particular service under certain conditions 

and can specify the maximum time for any type of 

request. 
 

IV.RESULTS AND DISCUSSION 
 

The aim of this study, in order to reach the 

objectives described, was to analyze, in the 

Information Technology sector, an electric energy 

company in Zona da Mata Mineira, the attendance of 

calls received by the company employees for 

software, where there is the largest amount of service 

orders. 

For the same, it was observed that the method used 

was M/M/1, where 19,283 calls were solved and 380 

calls were answered after the deadline, totaling 3,800 

hours not counted in the billing of the service center, 

since SLA is 10 hours long, as shown in Tables 1 and 

2. 

 
Table 1: Summary by processes of open calls from 

Feb/2017 to Feb/2018 

 
Table 2: Monthly summary of attended software calls 
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In order to verify if the obtained results reached the 

ideal reliability, we used the sample calculation for 

simple random sampling, which according to Viera 

(2011) are all the collected results that have the same 

probability of being selected. It was verified that for a 

population of 19,283 calls 377 samples are required, 

representing around one week worked, considering a 

confidence level of 95%. 

After obtaining these data they were inserted into 

Minitab 16 software to assess if they were under 

control. For a better visualization of these data, a 

Control Chart of the type x̅ -S was done, as shown in 

figure 1. 

 

 
Fig. 1: Control Chart x̅-S of the samples of duration 

time of calls 

 

From the confirmation of the normality of the 

samples, the observed data were inserted into a 

formula for modeling the queue types, being M/M/1 

and M/M/s. 

It was verified that the average waiting time had a 

reduction with the M/M/s method around 0,0031 

hours per call, totaling around 70 minutes of gains per 

week, being able to attend them with greater agility, 

not losing the service quality. 

The company analyzed has a service center, where 

customers are the employees of energy distributors 

throughout the country, where the calls are answered 

by a tool and the time worked for each employee is 

calculated for the calculation of the billing, which 

was defined by ANEEL the amount of R $ 102.35 per 

hour worked. 

With this reduction in call waiting time, it was 

possible to reduce the 61 hours of the 3,800 delays, 

where R $ 6,243.35 were increased in the turnover of 

the exchange during the analyzed months. 

 

V.CONCLUSIONS 

 

In this study, an approach was presented on the 

Theory of Queues and their methods, emphasizing the 

model that the company object of study uses. 

It was verified that the average time of waiting is 

variable, according to the model approached, being 

able to be greater or smaller. In this study, it was 

analyzed that the smallest TME was obtained by the 

M / M / s method, achieving a reduction around 61 

(sixty-one) hours in thirteen months, which used in 

the call handling process will generate an increase of 

R $ 6,243.35 in long-term central revenue. 

 

REFERENCES 
 

[1] SCHONS, Claudio Henrique; RADOS, Gregório Varbakis. A 

importância da gestão de filas na prestação de serviços: um 

estudo na BU/UFSC. Revista Digital de Biblioteconomia e 

Ciência da Informação, 2009. 

[2] FITZSIMMONS, James; FITZSIMMONS, Mona. 

Administração de serviços: operações, estratégia, e tecnologia 

da informação. Porto Alegre: Bookman, 2000. 

[3] ROMERO, Camila Mendonça; SALES, Diego da Silva.; 

VILAÇA, Luisa Lemos.; CHAVEZ, José Ramon Arica; 

CORTES, Jacqueline Magalhães. Aplicação da teoria das 

filas na maximização do fluxo de paletes em uma indústria 

química. Pesquisa Operacional para o Desenvolvimento, v.2, 

n.3, p.226-231. Rio de Janeiro, 2010. 

[4] TORQUATO, Diomar Pedro.; TOLEDO, Jair Fiuza. 

Descomplicando as Telecomunicações nas Empresas. São 

Paulo: Laços LTDA, 2016. 

[5] SILVA, C.G.B.; MAGALHÃES, M. B. Simulação do 

Atendimento dos Caixas em Agências Bancárias. 

Universidade Federal de Viçosa. Viçosa, 2005. 

[6] RABELO, Fernanda Thomaz. Simulação de uma fila de 

atendimento em uma agência da previdência social utilizando 

a metodologia de dinâmica de sistemas. Universidade Federal 

de Juiz de Fora. Juiz de Fora, 2007. 

[7] CARDOZO, Eleri. Redes de computadores: Modelo OSI. 

Universidade Estadual de Campinas. Campinas, 2002. 

[8] HILLER, Frederick S. Introdução à pesquisa Operacional. 9ª 

ed. São Paulo, 2013. 

[9] CUYABANO, Beatriz Castro Dias; JUNG, Karen Maria. 

Teoria das filas. UNICAMP. Campinas, 2009. 

[10] PRADO, Darci, Teoria das filas e da Simulação. 5ª ed. São 

Paulo, 2009. 

[11] MONTGOMERY, Douglas; RUNGER, George. Estatística 

Aplicada e Probabilidade para Engenheiros. LTC. 4ª edição, 

2009. 

[12] MONTGOMERY, Douglas. Introdução ao Controle 

Estatístico da Qualidade. Rio de Janeiro:  Editora LTC, 4ª 

edição, 2004. 

[13] CENTRO DA QUALIDADE, SEGURANÇA E 

PRODUTIVIDADE. Minitab. Disponível em: 

<http://www.qsp.org.br/minitab.shtml> Acesso em: 03 de 

abril de 2017. 

[14] MICROSOFT. Introdução ao Excel 2010.  2010. Disponível 

em: <https://support.office.com/pt-

br/article/Introdu%C3%A7%C3%A3o-ao-Excel-2010-

d8708ff8-2fbd-4d1e-8bbb-5de3556210f7>. Acesso em: 10 de 

abril de 2017. 

[15] SILVA, Renato Barbosa. A importância do SLA no 

gerenciamento dos serviços. X Congresso Nacional de 

Excelência em Gestão. Rio de Janeiro, 2014. 

 


