


6.5 Modelling Applications

Models use mathematical formulae to explore scenarios
and to make predictions.

Simulations are also based
on mathematical formulae,
and are used to predict
how a system will behave
in a certain set of
conditions.

The major difference is that a simulation
recreates a scenario, using something physical to
mimic the system.
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Why we use Computer Models?

•To save costs and time.

•To investigate the capabilities of the system in detail by interrogating
and manipulating the computer model.

•To train people how to use the system in a safe controlled 
environment. e.g. Flight Simulators.

•To make predictions of how the system would operate in the future.
e.g. Use of spreadsheets to track profit/loss over time.

Advantages of using computer models/simulations
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Lack of Accuracy –

Modelling a situation can never perfectly mimic real life. There will
always be some difference between the model and reality.

Initial Expense –

Simulators require sophisticated hardware and software. For example,
high powered processors and lots of RAM. The simulation software
(program) can also be expensive.

Programmer Error –

If the simulation's programmer has made errors whilst creating the
program, the simulation outcomes will be more inaccurate.

Disadvantages of using computer models/simulations
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There are many examples of computer models which range
from simple spread sheet to complex flight simulator.

•A very good example of a simulation
is a flight simulator. 

•Another example of a simulation is a
thrill ride simulator somewhere like
Disneyland. 

•Another form of simulation is Virtual
Reality

•Traffic light simulation
•Etc….

Examples of computer models/simulations
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Finance Simulation (business spreadsheet models)
Describe the use of computer modelling in spreadsheets (e.g. for personal finance)

Spreadsheet models can be used to predict 
finance type outcomes based 
on mathematical values.

These predictions can show us things like.

•Profit / Loss
•Over budget / Within Budget
•Answers to 'What If' questions

Spreadsheet models can be used to answer 'What If' questions. For 
example - "What if I give my staff a 10% pay rise. Will I still make a profit?"

This is made possible with the use of 'formulae' which recalculate results 
based on new data entered.
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Finance Simulation (business spreadsheet models)
Picture Examples:
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Finance Simulation (business spreadsheet models)
Picture Examples:







Common uses for computer models
•Car manufacturers use models to test the effects of crashes on new cars, which is a lot 
more cost effective than building and crashing real cars.

•Civil engineers use models to predict the effects of natural hazards such as strong winds or 
earthquakes on designs for new buildings and bridges.

•Many businesses use financial models to investigate ways of cutting down costs and 
improving their profitability.

•Weather forecasting services use very complicated models of the atmosphere to predict 
how the weather will behave

How computer models are built

•Spreadsheet packages

•Special programming languages e.g. SIMSCRIPT and SIMULA

•Application packages specially designed for modelling e.g. ‘Model Builder’



Simulations
•A computer simulation is a special type of computer model which recreates a 
system, that might exist outside the computer

•Often used to train people how to deal with situations that are too difficult, 
expensive or dangerous to recreate and practise for real

•Best example of a simulation is a flight simulator
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Traffic Light Simulation

A set of traffic lights are to be modelled at a Y-
junction:
How and what data needs to be collected?
•a count of the number of vehicles passing through the
junction in all directions at all differing times of the day

•the day of the week (weekends, bank holidays, public
holidays, etc., can alter how the data need to be
interpreted)

•how long it takes a vehicle to clear the junction

•how long it takes the slowest vehicle to pass through the
junction

•whether there are any pedestrian crossings, etc., nearby

•whether there are other factors which might affect the
junction (e.g. left turns, right turns, filtering, etc.).
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Traffic Light Simulation

How the computer model is carried out?

•Increase the number of vehicles stopped at part of
the junction and then change the timing of the
lights to see how the traffic flow is altered

•increase or decrease traffic flow in all directions

•consider how emergency vehicles affect traffic
flow at different times of the day

•vary the timing of the lights and see how the
traffic flow is affected.
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Traffic Light Simulation

How the system would work in real life?

•Sensors in the road gather data and count the number 
of vehicles at the junction.

•This data is sent to a control box or to a computer.

•The gathered data is compared to data stored in the 
system (the stored data is based on model predictions 
which were used to optimise the traffic flow).

•The control box or computer ‘decides’ what action 
needs to be taken.

•Signals are sent out to the traffic lights to change their 
timing if necessary.
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Flight Simulator

These mimic the skills needed to pilot a real aircraft.
there are two types of flight simulator:

•PC/Laptop simulation designed to be used at home

•Replica cockpit simulations which are large and
expensive but feel more like the real thing.

The simulator allows the pilot to practice the 
following flight skills:

•Use of cockpit controls
•Take off / Land
•Navigation (following correct path
to a destination)
•Handling different conditions
(high wind, storms, engine failure)










