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Abstract 
 

As urban lifestyles evolve, culinary businesses, particularly cafes, have 

experienced rapid growth. This surge in popularity has led to an increase in 

customers and, consequently, longer queues. These extended wait times can 

frustrate customers and pose challenges to cafe management. To address this 

issue, we conducted a comprehensive evaluation and optimization of the 

service system at a Samarinda cafe using the Erlang distribution queuing 

system. Primary data was meticulously collected over six days, amounting to a 

total of 12 hours of observation. Kolmogorov-Smirnov distribution fitting 

tests were employed, revealing that customer service times adhered to an 

exponential distribution. The average customer arrival rate was determined to 

be 0.351 per minute, while the average service time was calculated at 5.546 

minutes per customer. Our analysis confirmed that the system operates in a 

steady state with a utility value of 0.06, indicating sufficient service capacity to 

handle the current customer load. Therefore, the study concludes that the 

cafe's service system is currently optimal.  
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INTRODUCTION 

As time goes by and lifestyles change, especially in urban areas, the culinary 

business has experienced rapid growth. One of the most popular types of culinary 

businesses today is the cafe (Arif & Ekasari, 2020). This is evident from the many 

entrepreneurs opening cafes with various interesting concepts and ideas to attract 

customers from different segments. In fact, cafes are also starting to appear in smaller cities 

(Sihombing et al., 2021). 

The rising popularity of cafes is inseparable from the culture of gathering or 

hanging out, which has become a habit for Indonesians. This habit stems from the desire 

for easy access to food and beverages. This trend encourages entrepreneurs to start culinary 

retail businesses in the form of cafes or restaurants. However, competition in the cafe 

industry is increasingly demanding owners to understand the specific desires of their target 

market and innovate to attract consumer interest. An attractive cafe ambiance and quality 

service can enhance customer satisfaction, potentially making them return and become 

loyal customers (Sholihah, 2020). 

As the number of customers increases, a new challenge arises: queues. When a cafe 

opens, customers start arriving and queueing to place food or drink orders. Long queues 

can be detrimental to both customers and cafe managers. Therefore, optimizing the 

number of servers and improving the service system is expected to reduce queues and 

enhance service quality (Wahyudi et al., 2022). 

Queues are situations where a group of people gathers to wait for their turn to 

receive a product or service (MZ et al., 2019). Queues occur when the customer arrival rate 

exceeds the service capacity. In a queuing system, customers arrive and wait to be served 

and leave the system once they are served (Wahyudi et al., 2022). Queues can indicate 

inadequate service as they cause consumers to wait (Purnomo et al., 2021). Queues can also 

occur due to insufficient service facility capacity compared to service demand (Melinda et 

al., 2018). 

Queue problems are not only about long queues in service but also the absence of 

queues, which can cause losses. Queuing theory is the mathematical study of queues or 

situations where customers wait to receive service. The aim of this theory is to design and 

optimize service systems that meet customer needs and maintain cost balance. The basic 

components of the queuing process include customer arrivals, service, queue discipline, and 
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queue structure. By understanding the basic components and their benefits, queuing theory 

can be applied in various sectors to improve service quality and operational efficiency 

(Bahar et al., 2018). 

Considering this issue, research was conducted at a cafe in Samarinda to evaluate 

and optimize the service system used. This study uses the Erlang distribution queuing 

system as there are several stages in one order. The aim of this research is to evaluate and 

optimize the cafe's service system to enhance customer satisfaction while avoiding losses 

for the cafe owner. Thus, this research is expected to make a significant contribution to 

increasing the cafe's competitiveness. 

 

METHODS 

1. Data 

The data used in this research is primary data. Primary data is data obtained from 

direct observation at Cafe X. Data collection was carried out for 6 days with a total 

observation time of 2 hours per day. The research began on May 27, 2024 to June 1, 2024 

at 19.00 - 21.00 WITA. 
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2. Erlang Distribution Testing 

The Erlang distribution is a particular form of the Gamma distribution where the 

parameters in the Gamma distribution must be positive integers. This causes the Erlang 

distribution to have the same characteristics as the Gamma distribution. Because of its 

similarity, the shape of the Erlang distribution curve follows the shape of the Gamma 

distribution curve (Warella et al., 2021). 

According to Hillier and Liberman (1980), a random variable ( T ) will have an Erlang 

distribution if it has the following probability distribution function (PDF): 
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with   and k  are parameters. Where the expected value and variance of the Erlang 

distribution are written as follows: 
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If k = 1, then the Erlang Distribution will be identical to the Exponential 

Distribution. Furthermore, if k approaches infinity ( ), the variance will approach zero, so 

that the service time which was originally a random variable will become constant (Kakiay, 

2004). 

In queuing theory, there are several things that need to be considered in managing 

queues to make them more effective and efficient. Assuming the queue model, and is the 

average or expectation of the arrival rate, symbolized for the service rate, and is the number 

of service stages, the implementation steps with the Erlang Distribution service time are as 

follows: 

3. Average or Expected Arrival Rate 
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 (4) 

4. Service Rate 
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5. Average or Expected Number of Customers in the Queuing System 
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6. Average or Expected Time of Customers in Queue System 
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7. Average or Expected Number of Customers in Queue 
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8. Average or Expected Time of Customers in Queue 
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RESULTS 

The data used in this study is primary data. Primary data is data obtained from direct 

observation at Cafe X. Data collection was carried out over 6 days with a total of hours for 

2 hours of observation. The research will begin on 27 May 2024 until 1 June 2024 at 19.00 - 

21.00 WITA. Data collection results are presented in Table 1. 

Table 1. Observation data 

Number Day, Date 
Working Hours 

Customers 
19.00-20.00 20.00-21.00 

1. Monday, 27 May 2024 11 12 23 

2. Tuesday, 28 May 2024 36 16 52 

3. Wednesday, 29 May 2024 11 13 24 

4. Thursday, 30 May 2024 13 21 34 

5. Friday, 31 May 2024 18 22 40 

6. Saturday, 1 June 2024 21 58 79 

Total Customers 110 142 252 

Based on Table 1, the total number of customer arrivals was 252 during the six-day 

study. The study was based on the total observation time of 2 hours per day, which can be 

cumulated as 12 hours. 

The distribution matching test carried out was a Kolmogorov-Smirnov test using R 

software. This test can determine whether the time between the arrival of customers 

distributed by Poisson and the time of customer service distributed Exponentially or not. 

Based on the output of the Kolmogorov-Smirnov test on the part time between customer 

arrivals using R software performed obtained p-value = 162, 2 10−  . Furthermore, since p-

value < is 0,05 then 0H  is rejected so that the time between customers arrival is not 

distributed by Poisson. 
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Based on the output of the Kolmogorov-Smirnov test on the part of customer 

service time using R software performed obtained p-value = 0,2025. Next, since p-valued 

> is 0,05 then 0H  is received so that the time customer service data is distributed 

Exponential. 

Based on the number of customer arrivals in Cafe X on the survey data can be 

calculated the average arrival of customers using the equation (4) that is: 




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

=
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120 6
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So, the obtained average customer arrival is as much as 0,35 ≈ 1 customer per 

minute. Next, we can calculate the average time of customer service using the equation (5) 

with the result: 






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=
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5,54 minutes/customer

Total Service Time
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So, the earned average customer service time is 5,54 ≈ 6 minutes per customer. 

Steady-state is a condition where the properties of a system do not change over time 

or constant. The steady-state measurement of service system performance can be seen 

from utility values obtained from incoming and service speed data as follows: 


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Based on the utility value, it can be understood that the average arrival of customers 

does not exceed the service capacity. This indicates that the service system is balanced with 

the arrival rate so it does not require the addition of servers.  



Bagus D. Ramadhani, Budi Cahyono, Joana K. Rahayu, Syifa M. Rahmah, Andrea Tri Rian Dani 

Volume 2, Issue 3, October 2024 81 

Next, we calculate the performance measurement of the system using the equations 

(6) to (9), using the help of the software R. Assuming the model 

( ) ( ) / /1 : / /kM E GD  and the number of phases ( )k  = 3 which means that there are 

three different stages that must be done all well in order for the order to be completed. The 

results of the calculation are presented in Table 2. 

Table 2. Calculation of the loop analysis 

Condition Value 

sL  0,0660 

sW  0,0028 

qL  0,1886 

qW  0,0081 

 

DISCUSSION 

Arrests occur because the number of arrivals of customers exceeds the service 

facilities available. Long waiting time in the tray system can be detrimental to customers. If 

the number of customers that come in is only small in the pending system will cause 

unemployment time at the service facilities that are opened resulting in losses for the 

company. This problem also usually occurs in cafes. Therefore, the theory of the tray is 

used to solve the existing tray problem in order to optimize the service and number of 

servers to avoid unemployment time for the servers. 

The time between arrivals at Café X is assumed to be distributed by Poisson with an 

arrival rate of 0,35 customers/minute, while the service time is distributed Erlang and 

obtained a service rate of 5,5 minutes/customer. To determine the optimum number of 

servers, it is necessary to have a description of the characteristics of a tray, namely 

performance measures. Performance measures were obtained over six days with a total of 

252 customers, time between arrivals of 0,35 customers/minute and a service speed of 5,5 

minutes/customer. Get a score of sL = 0,0660 minutes, sW = 0,0028 customers, qL = 

0,1886 minutes and qW = 0,0081 customers. The front system in Cafe X is optimal because 

it has a steady-state value of less than 1 which is 0,06 so it does not require adding servers. 
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CONCLUSION 

Based on the results and analysis, it was concluded that the cable system in Cafe X 

was rated optimal because the steady state value of 0,06 was less than 1. This indicates that 

cable systems in Café X have a low server utilization rate and the cable rarely occurs, so 

there is no need for the addition of a server. 
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