
 

Abstract— Simulation is a method that using especially 

waiting line systems. In this study, a simulation study has made 

for waiting line systems by C programming. The particular queue 

will be a place where customers are waiting for service behind 

each other. For the purpose of this study, a simulation in C 

language is created in order to simulate the aforementioned queue 

system. With this simulation, it is aimed to increase customers’ 

satisfaction by decreasing service cost, and to increase the quality 

of service with minimum waiting time. Considering alternative 

solutions, the optimal system is obtained to ensure economical 

stability between the interests of the customers and the 

management. 

 

Keywords—C programming language, Cash desks system, 

Simulation, Waiting line system.  

I. INTRODUCTION 

imulation is a method that provides acting an original 

system by means of a mathematical model which is 

essential for using computer [3]. Simulation is used in 

various spaces. One of the most useful spaces is queue system. 

This system can be called waiting line system. Today this 

system occurs in many states such as ticket queue, medicine 

queue, salary queue, bank queue or shopping queue and 

alternative solutions which are related with problem of queue 

aspect of people satisfaction are investigated. 

History of Simulation starts with China war’s games 

which are called “Weich” and comes from 5000 years ago. It 

continues until 1780s [1]. To considering simulation as a 

method of experimentation and aim of scientific runs across 

1944. It goes on a study about atom bomb which is prepared 

by approach of simulation of Von Neumann and Slam during 

Second World War. This study includes simulation of 

probability problems which are related with random neutron 

matching diffusion in fissile materiel.  

A simulation method which is called “Monte Carlo” 

becomes popular by studies of Fermi, Von Neumann and Slam 

and it is used for solving theoretical problems by using 

computers by many mathematicians, physicists and 

statisticians [2]. Simulation improves as a management tool by 

coming business computers and using them by combining 

them in 1950s. Specialized languages of computers are 

developed in 1960s for considering extended size problems 

effectively [1].  
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Many problems which are not understand directly and are 

not possible to produce experimentally are started to solve by 

using method of simulation over computers after 1960. This 

approach is used for solving problem as a quite common 

scientific approach [2].  

Simulation programs which are written for considering 

ranking of conditions from invention which was inserted queue 

are developed in 1980s [1]. 

Simulation studies which can be useful for these kinds of 

systems provide improving system, solving problems in the 

system and increasing satisfaction of manager, employee and 

customer in a certain economical stability.  

This study is prepared for improving queue systems which 

are caused problems between people and producing a study for 

finding alternative solutions for problems.  

A market’s cash desk system which has only one queue is 

considered by using C programming in this study. Creating the 

most suitable system is purposed aspect of management and 

customer. All good and bad ways of the present system are 

denoted after simulation study and suggestions are given for 

improving bad ways of the present system. In short, this study 

is prepared for improving queue systems which are caused big 

problems between people and finding alternative solutions for 

problems. Simulations of some distributions which are used in 

this study will be denoted before simulation application. 

There are several papers about simulation studies such as 

given in [8-17].  

II. SIMULATION OF UNIFORM RANDOM VARIABLE 

 

The probability density function of random variable X  

which is distributed uniformly in  ,a b  is given as  
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The cumulative distribution function is: 
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The expected value is 
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Suppose that U is an uniform variable in  0,1 . 

 

 F x U    ,for a x b   

 

Solution of this equation is: 

 

 X a b a U    

 

properly [4-7]. 

 

III. SIMULATION OF EXPONENTIAL RANDOM VARIABLE 

 

If   1 xF x e   then  1F U
 can be found by 

solution of equation 1 xe u   according to variable x .  

 

 log 1X U    

 

Hence    1 log 1Y F U U    , whose expected 

value is 1, is distributed exponential for U  which is uniform 

variable in  0,1 . 

 

   1 0,1U    

 

is uniform [4-7].  

 

 

Short Example For Application  

 

t  shows the time that is between arrivals of customers for a 

barbershop. t  indicates exponential distribution and its mean 

is: 
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So its probability density function is: 

 

( )      0,tf t e for t    

 

We can find random sample of t  from ( )f t .  

 

Distribution function is: 
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is uniform number. 

For example, when 4  customers come for service in 

an hour and 0.9R  , time is:  

 

 
1

ln 1 0.9 0.577
4

t      hour  

   34.5  minutes 

 

until another customer comes. R  should choose random. 

Table of random numbers is used for this choice [4-7].  

IV. RESULTS AND DISCUSSION 

Two cash desks system which are called “Express Cash Desk-

Maximum Five Products” are going to consider in one of the 

most famous market in Turkey. Customers take service by 

using one queue from these cash desks and when customers 

come for service, they take service from free cash desk. If two 

cash desks are free then customers choose first cash desk. 

Mean of time which is between arrivals of customers for these 

cash desks will be defined by assuming that it corresponds 

with exponential distribution. Also it will be defined by 

assuming that time of cashiers’ working corresponds with 

uniform distribution. Customers are serviced according to a 

principle that is “First service is given to customer who comes 

firstly”. Purpose of simulation is finding performance 

measures which can be listed as  

 

1. Mean usage time of two cash desks;   

2. Mean number of customers who queue(Mean length of 

queue);  

3. Mean waiting time of a customer who queues.  
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Mean of time which is between arrivals of customers for 

two cash desks and time of cashiers’ working will be defined 

by considering system for 30 minutes for finding these 

performance measures. For that reason, this cash desk system 

is considered for 30 minutes and a table which is below is 

prepared (Between 17:00 and 17:30 o'clock). 

Cash desk system considers customers who come for 

service in 30 minutes. 42 customers come for service in this 

time. Mean of time which is between arrivals of customers for 

two cash desks is found (M.A.C.); 

 

M.A.C.    17 : 29: 40 17 : 00:17 / 42 1    

             43   seconds. 

 

Mean and standard deviation of time of cashiers’ working 

are calculated. 

 

For first cashier; 

 

1 61   Seconds  

1 21   Seconds 

 

For second cashier; 

 

2 83   Seconds   

2 27   Seconds 

 

Application can be changed as below after these reasons. 

Two cash desks system which are called “Express Cash 

Desk-Maximum Five Products” are going to consider in one of 

the most famous market in Turkey. Customers take service by 

using one queue from these cash desks and when customers 

come for service, they take service from free cash desk. If two 

cash desks are free then customers choose first cash desk. 

Mean of time which is between arrivals of customers for these 

cash desks will be defined by assuming that it corresponds 

with exponential distribution whose mean is 43 seconds. 

Customers are serviced according to a principle that is “First 

service is given to customer who comes firstly”. Purpose of 

simulation is finding performance measures which are 

identified as: 

 

1. Mean usage time of two cash desks;   

2. Mean number of customers who queue(Mean length 

of queue);  

3. Mean waiting time of a customer who queues.  

 

First cashier gives service between  40 61 21 40   

and  82 61 21 82   seconds by uniform distribution.  

Second cashier gives service between 

 56 83 27 56   and  110 83 27 110   seconds by 

uniform distribution.  

Mean of time which is between arrivals of customers is 

exponential distribution and its mean is 43 seconds according 

to data. Time of service is 40-82 seconds for first cashier and 

56-110 seconds for second cashier.  

p  denotes time which is between arrivals of customers, 

1q  denotes time of service for first cashier and 2q  denotes 

time of service for second cashier for uniform random number 

 0 1R  .  

 

 

These values will be calculated with: 

 

 43lnp R   seconds   0 1,for R     

by using equation 

 

1
lnp R


   

 

and  

 

1 40 42q R   seconds   0 1,for R   

   

2 56 54q R   seconds   0 1,for R   

 

by using equation 

   

 q a b a R   . 

 

Performance measures are achieved by given data, 

formulates and a program which is written by using “Microsoft 

Visual Studio C++ 6.0” (Number of customers is given 1000, 

if this number is increased, we can obtain better results). 

Mean usage time of first cash desk is asked for first 

performance measure. For answering this question, time that 

first cashier did not give service subtracts from time that first 

cashier totally gave service and this result is divided by this 

total service time. There is similar operation for second cash 

desk.  

Mean number of customers who queue or mean length of 

queue is asked for second performance measure. For 

answering this question, total waiting time is divided by 

simulation time. 

Mean waiting time of a customer who queues is asked for 

third performance measure. For answering this question, total 

waiting time is divided by number of customers.  

When the program which is convenient for problem and 

data is run, output of the program is obtained. 

Last customer comes for service at 17 hours (1000 

customers approximately come for service in 17 hours). 

Maximum length of queue is 2 customers for service. This 

result is good aspect of management and cashiers who work 

these cash desks. Because there is no accumulation for queue 

and there is no customers’ dissatisfaction so, cashiers work 
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well. We can see from first performance measure that second 

cashier works more than first cashier but this situation is 

observed because second cashier works slower than first.  

Mean length of queue is very small number as 0.08. Very short 

queue is occurred obtaining from statistics of maximum length 

of queue. This result is very important aspect of management. 

Because management decides to increase or decrease numbers 

of cash desks according to this result.  If it decides to decrease 

numbers of cash desks, it provides benefit aspect of 

economical stability but its result can be seen a simulation 

study again. Results can be obtained according to length of 

queue after decreasing numbers of cash desks. A good result is 

seen from statistics of mean waiting time of a customer who 

queues as mean length of queue. 5.4 seconds is very short for 

waiting for a service. Consequently, mean waiting time of a 

customer who queues is appreciated by customers and 

manager. 

V. CONCLUSIONS 

A market’s cash desks system with one queue was considered 

in this study and results were obtained.  3 performance 

measures concern with system are obtained after this study. 

Firstly, mean usage times of both two cash desks are very 

close each other and these are found approximately %90. 

Number of cash desks can be like this according to this result. 

If number of cash desks is increased, it may get economical 

burden aspect of management.   Secondly, mean length of 

queue of system which has one queue and two cash desks were 

simulated. Very short length of queue was obtained as 0.08 

customers. Finally, a result which likes second performance 

measure was found. Mean waiting time of a customer who 

queues was found 5.4 seconds.   

Both customers and manager can be appreciated from 

these results. These results are indicator that management 

works well and there is not any problem concern with long 

queue.   

In further studies, various queue systems as bank queue, 

medicine queue, ticket queue or salary queue can be similarly 

considered like this study. Systems with many queues can be 

considered instead of one queue and systems with three or 

more cash desks can be considered instead of system with two 

cash desks. 
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