Weighted Time Average Example
Assume the following M/M/1 system, where arrival and service time are given
	
	Arrival

Time
	Service

Time

	1
	0
	6

	2
	8
	8

	3
	14
	4

	4
	15
	5

	5
	23
	6

	6
	26
	7

	7
	28
	2

	8
	30
	4


Find

· Time weighted Average number of customers in queue

· Time weighted Average number of customers in system

· Average time in system

Solution:

From the above table we can produce the following table.

	
	Arrival

Time
	Service

Time
	Start Service
	End Service
	Time in

Queue
	Queue

Length
	No. of Jobs in System
	Time in System

	1
	0
	6
	0
	6
	0
	0
	1
	6

	2
	8
	8
	8
	16
	0
	0
	1
	8

	3
	14
	4
	16
	20
	2
	1
	2
	6

	4
	15
	5
	20
	25
	5
	2
	3
	10


· Time weighted Average number of customers in queue:
1. The simulation ends at time 25 (the length of simulation- last job leaves the system)

2. The queue has 0 customers from time 0 (start of simulation) to 14 (when job 3 enters the system)






Queue length 0 for 14 min
3. The queue has 1 customer from time 14 (when job 3 enters the system and the queue) to 15 (when job 4 enters the system and the queue)
Queue length 1 for 1 min
4. The queue has 2 customers from time 15 (when job 4 enters the system and the queue) to time 16 (when job 2 leaves the server and job 3 leaves the queue to start the server)

Queue length 2 for 1 min
5. The queue has 1 customer from time 16 (when job 2 leaves the server and job 3 leaves the queue to start service) to time 20 (when job 3 leaves the server and job 4 leaves the queue to start the server)

Queue length 1 for 4 min
6. The queue has 0 customers from time 20 (when job 3 leaves the server and job 4 leaves the queue to start service) to time 25 (when simulation ends – job 4 leaves the system)
Queue length 0 for 5 min
Time weighted Average number of customers in queue
= (0*14+1*1+2*1+1*4+0*5)/25








= (7/25)

· Time weighted Average number of customers in system

1. The simulation ends at time 25 (the length of simulation- last job leaves the system)

2. The system has 1 customer from time 0 (when job 1 enters the system) to 6 (when job 1 leaves the system)

# of customers is 1 for 6 min
3. The system has 0 customers from time 6  (when job 1 leaves the system) to 8 (when job 2 enters the system)

# of customers is 0 for 2 min
4. The system has 1 customer from time 8 (when job 2 enters the system) to 14 (when job 2 leaves the system)

# of customers is 1 for 6 min
5. The system has 2 customers from time 14 (when job 3 enters the system) to 15 (when job 4 enters the system)

# of customers is 2 for 1 min
6. The system has 3 customers from time 15 (when job 4 enters the system) to 16 (when job 2 leaves the system)

# of customers is 3 for 1 min
7. The system has 2 customers from time 16 (when job 2 leaves the system) to 20 (when job 3 leaves the system)

# of customers is 2 for 4 min
8. The system has 1 customer from time 20 (when job 3 leaves the system) to 25 (when job 4 leaves the system)

# of customers is 1 for 5 min
Time weighted Average number of customers in system

= (1*6+0*2+1*6+2*1+3*1+2*4+1*5)/25






= (40/25)= 1.6
