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You will use CSIM as a simulation tool to solve the following problems. Also, if possible, verify
with the theoretical result (if available). Last but not least, in all your result, you need to specifiesALL
necessary parameters for your simulation.

1. Simulate aM/M/1 system. Plot the

(a) average number of jobs forρ, the system utilization, between 0.1 to 0.95 (with increment
size of 0.05).

(b) average response time of jobs forρ, the system utilization, between 0.1 to 0.95 (with incre-
ment size of 0.05).

In your simulation, you need to allow the user to input i) average arrival rate, ii) average service
time, iii) number of jobs for the simulation.

2. Simulate aM/E3/1 system. The density function of the service time is:

b(x) =
3µ(3µx)2e−3µx

2!
x ≥ 0

Plot the

(a) average number of jobs forρ, the system utilization, between 0.1 to 0.95 (with increment
size of 0.05).

(b) average response time of jobs forρ, the system utilization, between 0.1 to 0.95 (with incre-
ment size of 0.05).

In your simulation, you need to allow the user to input i) average arrival rate, ii) average service
time, iii) number of jobs for the simulation.

3. Simulate a bulk arrival system (e.g., the one that we discussed in class). Let the bulk arrival
process be Poisson and the service time of each job be exponentially distributed. Letgi be the
probability that the arrival bulk size isi. We have:

g1 = 0.5; g2 = 0.25, g3 = 0.25

Plot the

(a) average number of jobs forρ, the system utilization, between 0.1 to 0.95 (with increment
size of 0.05).

(b) average response time of jobs forρ, the system utilization, between 0.1 to 0.95 (with incre-
ment size of 0.05).

In your simulation, you need to allow the user to input i) average bulk arrival rate, ii) average
service time, iii) number of jobs for the simulation. (Warning: be careful of stability).



4. Simulate a closed queueing network. Assume that we have 4 nodesni, i = 1, 2, 3, 4. For node
ni, it has an exponential service rate ofµi. We haveµ1 = 2.0, µ2 = 4.0, µ3 = 3.0, µ4 = 10.0.
The job routing is :

p1,2 = 0.5

p1,3 = 0.5

p2,1 = 0.5

p2,3 = 0.5

p3,4 = 1.0

p4,1 = 0.5

p4,2 = 0.2

p4,4 = 0.3

Let N = 10 be the number of jobs in the closed queueing network. Find:

(a) The average number of jobs in nodeni, i = 1, 2, 3, 4.

(b) The average throughput in noden1.

In your simulation, make sure that I can alter different values ofµi andN .


