
Simulation Project 
For the course “stochastic service systems and queueing theory”, 2018-11-9 

Task 1: Simple Simulation Program Exercise 
Use MATLAB to code a discrete-event simulation program for an M/M/1 queue 

1. Plot a typical sample path curve of a busy period; show the events of customer 

arrival and departure on the picture. 

2. Obtain the statistics of the main performance metrics of this queue, including the 

average number of customers, average response time, average waiting time, and 

throughput. Compare them with the theoretical formulas. 

3. Plot a curve of the average queue length and average waiting time w.r.t. traffic 

intensity, respectively. 

4. Plot the histogram of customer response time (to approximate its pdf). 

 

Task 2: Comparison of Different Types of Queues 
Use MATLAB to code a discrete-event simulation program for the following 2 types of 

queues. 

   

1. Compare their average number of customers, average response time, and average 

waiting time, under different variability of arrival processes. (Coefficient of variability 

of arrival processes is, Cv = 0.5, 1, 3, respectively. Use Erlang-k, Exponential, and 

Hyper-exponential distribution to simulate the arrival processes, respectively. Note, 

the parameters of Erlang-k and Hyper-exponential should be carefully chosen to 

satisfy the value of Cv. The effective arrival rate is λ=1 and the service rate is μ=2.) 

2. Similar to the subtask1, compare their average number of customers, average 

response time, and average waiting time, under different variability of service time. 

3. Discuss the relations between the results of these two subtasks. 

Please list the comparison values on a table and do necessary analysis and discussion. 

[Hint]: the Erlang-k distribution has a mean k/α, and coefficient of variability (1/k)0.5. 

In order to simulate 3λ arrival process with Cv = 0.5, you should use an Erlang-4 

distribution with γ=12, where γ is the mean rate of each stage service in Erlang 

distribution. For a hyper-exponential distribution with selection probability α, its 

mean is 
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choose proper α and im  to make its mean equals 1/μ=1/2 and Cv=3. One 

approximation is that α=(3/7, 4/7) and 1 21, 8m m= =, the corresponding mean is 0.5 

and Cv is 2.5. You can choose other parameters with a better approximation. 

 

Task 3: Different Task Assignment Policies 
Use MATLAB to code a discrete-event simulation program for the following different 

types of policies in a multiple-servers queue. 

Compare the performance of different types of task assignment policy (dispatching 

policy) under different arrival processes (the same as Task2, let Cv = 0.5, 1, 3, 

respectively). 

The performance metrics include average number of customers, average response 

time, and average waiting time. 

The task assignment policy includes:  

(1) random policy: route the customer to each server queue with even probability; 

(2) round-robin: route the customer to the server by a fixed order: 1,2,3,1,2,3,1,2,3,… 

(3) shortest-queue: route the customer to the server with shortest queue; 

(4) least work left (LWL): route the customer to the server with the least total 

remaining service time. Hint: you should determine each customer’s service 

requirement when it joins a queue. 

(5) central-queue: all the customers are pooled at the same queue, like the clustered 

service mode (2) in Task 2. 

Please list the comparison values on a table and do necessary analysis and discussion. 

If necessary, please do some literature review to support your conclusion. 

 
 

 

Task 4: Different Service Disciplines 
Use MATLAB to code a discrete-event simulation program to compare the 

performance of M/G/1 queue with different service disciplines, under different 

variability of service time (similar to Task2, let Cv = 0.5, 1, 3, respectively). The arrival 

rate is λ=1 and the equivalent service rate is μ=2. 

The performance metrics include average number of customers, average response 

time, and average waiting time. 

The service discipline includes:  



(1) FCFS: first come first serve; 

(2) PR-LCFS: preemptive-resume last come first serve. 

Please list the comparison values on a table and do necessary analysis and discussion. 

If necessary, please do some literature review to support your conclusion. For example, 

what condition will make LCFS be better than FCFS ? What is the critical point 

between the performances of these two disciplines? 

 

 


