


Staffing and Queueing Instructions

Staffing
The key performance measure is the utilization of the staff at a particular workstation.
When utilization is low, the staff are not busy, and customers do not have to wait.
When utilization is high (near 1), the staff are very busy, and customers may have to wait.
When utilization is very high (over 1), the staff are always working, and customers must wait.

Let R be the arrival rate of customers (people per minute). 
Let T be the average time needed to serve one customer (minutes). 
Let m be the number of staff at that workstation (people). 	
Then, the utilization U can be determined according the following equation:
	U = R × T / m.

For example, if R = 4 people per minute (240 per hour), T = 1.4 minutes, and m = 8, 
then U = 4 × 1.4 / 8 = 5.6/8 = 0.7.

A good design rule is to keep U < 1 (except for the worst of the rush).  
Thus, m, the number of staff should be greater than R × T.

For example, if R = 4 people per minute (240 per hour) and T = 1.4 minutes, 
then m > 4 × 1.4 = 5.6.  So the number of staff should be at least 6 people.

Staffing and queueing calculations have to be done for each workstation.  A customer may be a guest (a person wishing to get or buy food) or an object (such as a dish that needs cleaning).

Queueing
A queue is a line of people waiting to be served.  When the number of staff is big enough, the queue should remain short and will sometimes be zero.  During a rush, when the demand increases and the number of staff is not enough to meet demand (their utilization is greater than 1), then the queue grows until the rush is over.

To measure the queueing during the rush, the key performance measure is the average waiting time (W) of the customers.  The calculations can be complicated depending on the situation; here we will consider a simple case of determining the average waiting time of the customers who arrive during a rush.
Let R be the arrival rate of customers during the rush (people per minute). 
Let L be the length of the rush (minutes). 
Let N be the number of customers who arrive during the rush (people). 
Let T be the average time needed to serve one customer (minutes). 
Let m be the number of staff at that workstation (people). 
Let F be the time needed to serve all of the customers in the rush (minutes). 
The number of customers who arrive depends upon the length of the rush:
	N = R × L.
The time needed to serve the customers depends upon the number of staff:
	F = N × T / m.
The first customer served doesn’t wait at all, but the last customer’s wait equals F – L.
Thus, the average waiting time is half of this time:
	W = (F – L) / 2. 

For example, if, during a rush of one hour (L = 60 minutes), R = 8 people per minute, T = 1.4 minutes, and m = 8, then N = 8 × 60 = 480 people during the rush.  The time required to serve these 480 people: F = 480 × 1.4 / 8 = 84 minutes.  The average waiting time: W = (84 – 60) / 2 = 12 minutes. 

Adding another person during the rush yields m = 9, so F = 480 × 1.4 / 8 = 74.67 minutes, and W = (74.67 – 60) / 2 = 7.33 minutes. 
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