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QueueCalc Overview

QueueCalc is a spreadsheet model for computing steady state
(long term) estimates of queue performance.

The basic inputs are the arrival rate, the service rate per
server, and the number of servers. Note, that the arrival rate
must be less than the service rate times the number of
servers. If not, the queue length would continue to grow to
Infinity over the long term.

The following slides show basic use of the model under two
situations:

o An assumption of maximally random arrival times and service times,
appropriate for walk-in situations with high service variation

o Less than maximal variation in either the arrival times or service
times, appropriate if arrivals are somewhat regular or service times
tend fall in a relatively narrow range.
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A Simple Queue

Server

Person (MD, nurse, tech,
transporter, housekeeper,
etc.) or Resource (bed,
scanner, equipment, etc.)
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A Simple Queue

Customer

Arrivals
—

Server

Person (patient, call, etc.) or
Thing (lab sample, soiled
room, tray to be picked, etc.)
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A Simple Queue
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Walk-in Clinic Example

In a walk-In clinic, we have an average arrival rate of
4/hour served by a single doctor with an average
service rate of 5/hour (average treatment time of 12
minutes). Assuming maximal variation, we can use

QueueCalc to estimate steady-state values for:
1. Server Utilization
2. Average Time in the System (W)
3. Average Number of People in the System (L)
4. Average Wait Time (Wq)

5. Average Line Length (Lq)
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Walk-in Clinic Example

In a walk-In clinic, we have an average arrival rate of
4/hour served by a single doctor with an average
service rate of 5/hour (average treatment time of 12
minutes). Assuming maximal variation, we can use
QueueCalc to estimate steady-state values for:

1. Server Utilization _ 80%

2. Average Time in the System (W) 1 hour

3. Average Number of People in the System (L) 4

4. Average Wait Time (Wq) .8 hour___

5. Average Line Length (Lq) 3.2
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Queuing Challenge

The walk-In clinic Is about to launch an advertising
campaign that Is expected to boost demand by 15%.
What implications will this have for the clinic? In
particular, estimate :

0. The new arrival rate

1. Server Utilization

2. Average Time in the System (W)

3. Average Number of People in the System (L)

4. Average Wait Time (Wq)

5. Average Line Length (Lq)
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Queuing Challenge

The walk-In clinic Is about to launch an advertising

campaign that Is expected to boost demand by 15%.

What implications will this have for the clinic? In
particular, estimate :

0. Thenew arrival rate 4.6

1. Server Utilization _ 92%

2. Average Time in the System (W) __ 2.5 hours__

3. Average Number of People in the System (L) 11.5

4. Average Wait Time (Wq) 2.3 hours____

5. Average Line Length (Lq) 10.58
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Using QueueCalc for Systems that are

not at Maximal Variation

The Infinite Queue Approximation worksheet can be used to
model queues in which arrival distributions are not entirely
random and service distributions are not necessarily
Exponential.

For example, you would use it if your arrivalsare a
combination of scheduled and walk-in, or If your service
times are for a relatively narrow set of activities.

The following slides show how to analyze data and compute
Inputs for the Infinite Queue Approximation worksheet.
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General Idea

Characterize the Arrival Process
o Gather data on arrival times
o Compute inter-arrival times

o Compute average, standard deviation, coefficient and
coefficient of variation

Characterize the Service Process

Use QueueCalc to estimate the performance of the
gueuing interface
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Modeling Queue Performance

Collect Data on:
1. Times of arrival
2. Service times

Inputs to
QueueCaIc

Compute:

a. Average of the “time between arrivals™
b. Standard Deviation of “time between arrivals”
c. Average time of service
d. Standard Deviation of time of service
~ e. Average rate of arrivals (1/a)
f. Coefficient of Variation of Arrivals (b/a)
g. Average rate of service (1/c)

__ h. Coefficient of Variation of Service (d/c)
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Now Try it on 2 Hours of Data

Characterize the Arrival Process
o Gather data on arrival times
o Compute inter-arrival times

o Compute average, standard deviation, coefficient and
coefficient of variation

Characterize the Service Process

Use QueueCalc to estimate the performance of the
gueuing interface
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