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Abstract— this case study is based on the analysis of queuing system at the game zone. The analysis of the queuing 

system shows that the number of  PS4 in the game zone is not adequate for the customer’s service. It observed that they 

need 2 PS4s instead of the 1 at present. It suggests a need to increase the number of play stations in order to serve the 

customer better to reduce the waiting lines in the system. 

 

Index term - Queuing system, waiting time, Arrival rate, Service rate, PS4. 

  

I. INTRODUCTION 

Queuing theory is the mathematical study of waiting lines, or queues [1]. In queuing theory a model is 

constructed so that queue lengths and waiting times can be predicted [1]. Queuing theory is generally 

considered a branch of operations research because the results are often used when making business 

decisions about the resources needed to provide service. 

Queuing theory started with research by Agner Krarup Erlang when he created models to describe the 

copenhagen telephone exchange [1]. The ideas have since seen applications including telecommunications, 

[2] traffic engineering, computing [3] and the design of factories, shops, offices and hospitals. 

 

ETYMOLOGY OF QUEUING SYSTEM 

The word queue comes, via French, from the Latin cauda, meaning tail. The spelling "queuing" over "queuing" 

is typically encountered in the academic research field. In fact, one of the flagship journals of the profession 

is named Queuing Systems. 

 

QUEUING THEORY 

In 1908, Copenhagen Telephone Company requested Agner K. Erlang to work on the holding times in a 

telephone switch. He identified that the number of telephone conversations and telephone holding time fit into 

Poisson distribution and exponentially distributed. This was the beginning of the study of queuing theory. In 

this section, we will discuss two common concepts in queuing theory. 

 

LITTLE’S THEORAM  

Little’s theorem [4] describes the relationship between throughput rate (i.e. arrival & service rate), cycle 

time and work in process (i.e. number of customers/jobs in the system). The theorem states that the 

expected number of customers (N)  

L = λT 

Here, λ is the average customer arrival rate and T is the average service time for a customer. Three 

fundamental relationships can be derived from Little’s theorem: 

•            L increases if λ or T increases 

•            λ increases if L increases or T decreases 

•            T increases if L increases or λ decreases 
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EXPERIMENTAL DATA 

Day 

Week 

Weekend  Weekend 

Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

1st 50 48 41 51 41 39 55 

2nd 62 54 40 30 33 38 60 

3rd 65 51 28 44 32 42 46 

4th 51 42 35 43 35 28 51 

Total 228 195 144 168 141 147 212 

Table – 1[Monthly Customer Counts] 

  

 

Figure – 2 [One month daily & total customers counts] 

 

 

Figure – 3 [One month daily & total customers counts] 

 

CALCULATIONS 

We investigated that, first two days of week there are average 6 peoples are coming to the game zone in an 

hour time period. From this we can derive the arrival rate as: 

Opening hours of game zone = 12 am to 6 pm = 6 hours 

λ= 6/6 = 1 customer/ hour 
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We also found out from observation discussion with the owner that each customer spends 2 hours on 

average in the game zone, the queue length is around 2 people (Lq) on average and the average waiting time 

is around 1 hour. 

Theoretically, the average waiting time is: 

W q = L q / λ = 2/1 = 2 hours 

Here, we can see that, the observed actual waiting time dose not differ by much when it is compared with 

the theoretical waiting time. 

Next, we will calculate the average number of people in the game zone, 

L = 2 hours (customer spending time) X 1 customer / hour (λ) 

   = 2 customers 

Having calculated the average number of customers in the game zone, we can also derive the service rate 

and the utilization rate using: 

µ = λ (1+L) / L 

= 1(1+2)/ 2 = 1.5 customer/ hour 

Hence,   

ρ = λ/µ = 1/1.5 = 0.70 

With the very high utilization rate of 0.70 during gaming time, the probability of zero customers in the game 

zone is very small as can be derived using: 

Po = 1-ρ = 1-0.70 = 0.30 

The queuing theory provides the formula to calculate the probability of having n customers in the game zone 

as follows: 

Pn = (1-ρ)ρ
n 

= (1-0.70) 0.70
n 

We assume that impatient customers will start to balk when they see more than 3 people are already 

queuing. We also assume that the maximum queue length that a patient customer can tolerate is 10 people. 

As the capacity of the PS4 is 1 person, we can calculate the probability of 4 people in the system. 

Therefore, the probability of customers going away = P (more than 3 people in the queue) = P (more than 4 

people in the game zone) 

 

 

EVALUTION 

The utilization is directly proportional with the mean number of customers. It means that the mean 

number of customers will increase as the utilization increase. The utilization rate at the game zone is very 

high at 0.70. On weekend, the utilization rate is higher than this. This is because the number of customers on 

weekends is higher than the number of people on weekdays. In case the customers waiting time is lower, the 

number of customers that are able to be served per hour will increase. When the service rate is higher, the 

utilization will be lower, which makes the probability of the customers going away decreases. 

 

BENEFITS 

This research can help owner of the game zone to increase its QOS (quality of service), by anticipating, if 

there are many customers in the queue. The result of this paper work may become the reference to analyze 

the current system and improve the next system. Because the owner can now estimate the number of 

customers waits in the queue and the number of customers going away each day. 
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By estimating the number of customers coming and going in a day, the owner can set a target that, how 

many PS4S are required to serve people in the game zone. 

 

CONCLUSION 

This research paper has discussed the application of queuing theory to the game zone or we can say for any 

commercial outlet. From the result we have obtained that, the rate at which customers arrive in the queuing 

system is 1 customer PER hour and the service rate is 1.50 customers per hour. This theory is also applicable 

for the bank, hospitals, restaurants etc. the constraints that were faced for the completion of this research 

were the inaccuracy of result since some of the data that we use was just based on assumption or 

approximation. We hope that this research can contribute to the betterment of a game zone in terms of 

serving better to its customers. 
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