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Time Call arrival Operator 1 Operator 2
0 3
1 2
2 1
3 3
4 2
5 1
6 3
7 2
8 1
9 3
10 H
11 1
12 3
13 2
14 1
15 3
16 2
17 e 3
18 3 7
19 H 1 4
20 1 3
2 § s 2
22 7 4 1
3 . .
4 3 1
Completed
calls 3 3
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The discrete-event simulation approach

Time Event
3 Customer arrives
Orperator | starts service
G Customer arrives
Operator 2 starts service
8 Operator | completes service
9 Customer arrives
Orperator | starts service
11 Operator 2 completes service
12 Customer arrives
Operator 1 starts service
14 Operator | completes service
15 Customer arrives
Operator 1 starts service
17 Operator I completes service
18 Customer arrives
Owperator 1 starts service
20 Operator | completes service
21 Customer arrives
Operator | starts service
13 Operator 2 completes service
4 Customer arrives

Orperator 2 starts service
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The three phase simulation approach
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(Goad

In the A-phase, which is also known as the simulation executive, the time of
the next event is determined by inspecting the event list. The simulation clock
is then advanced to the time of the next event. In the B-phase all B-events due
at the clock time are executed. In the C-phase all C-events are attempted and
those for which the conditions are met are executed. Since the successful
execution of a C-event may mean that another C-event can now be executed,
the simulation continues to attempt C-events until no further events can be
executed. The simulation then returns to the A-phase unless it is deemed that
the simulation is complete. Typically a simulation is run for a predetermined

run-length or possibly a set number of arrivals.
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Customer X
arrivals

CustomerY /
arrivals

Time: 10 mins
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” % ey

—*Operator 1
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N/
X Time: 4 min

Time: 1 min \Y

Call
router

s

;/ \_; Operator 2|
S oA
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Time: 7 mins
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Q (Initialize Simulation).

- Call Centre Simulation: Clock
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Call Centre Simulation: Clock = 18 (Event B5).
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Model Status

Oper. 2

Oper. 1

Router
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Phase
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Event List

Work complete

Time

Event
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Customer Fist random Customer Second random Inter-arrival time | Third random
number number type number rang number
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Inter-arrival
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EXxercises

1. Following a discussion with the airport’s operations manager, more accurate data on
the take-off and landing of aeroplanes have come to light. Aeroplanes are classified
into two sizes: small and large. Small aeroplanes only require a 1.5-minute slot on
the runway, while large aeroplanes require 2.5 minutes. It is expected that 70% of
aeroplanes will be small. The time between aeroplanes arriving for landing is

expected to be as follows:

Time between arrival for landing (minutes) ~ Percentage
2-3 30%
3-4 35%
45 25%
5-6 10%

The time between arrivals 1or take-o1r 1s expected to be the same. Develop a three-
phase discrete-event simulation of the problem.

a) Define the B-events and C-events for the problem.

b) Create samples from the distributions for inter-arrival time and aeroplane size.

¢) Simulate a period of operation at the airport.
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