CHK246CDE: Computer Simulation
	Module size
	Single

	Total student study hours
	200

	Pre-requisites and co-requisites
	104KM and 119COM or equivalent

	Excluded Combinations
	None


Aims and Summary

This module aims to enable students to learn the theory of computer simulation and process modelling, how it is used, tools and techniques for logic modelling. They will learn to develop a computer simulation model, identify inputs, verification and validation, running experiments, and results analysis. They will use specialist software, and will develop the understanding required to transfer the knowledge to other software, models and contexts.

Intended Module Learning Outcomes

On completion of this module the student should be able to:

1. Demonstrate understanding of the principles and techniques associated with simulation modelling and business process and logic modelling languages.   

2. Use simulation techniques and software to develop and evaluate appropriate scenarios for use in the analysis and evaluation of business alternatives.

3. Understand the concept of probability/randomness and how it can be modelled to produce realistic simulation models.

4. Develop a working knowledge of a discrete-event simulation software package such as Simul8/ARENA.

Indicative Content

Basic Concepts:  Simulation definition, components (including entities, states, activities, queue logic, attributes, durations, bound and conditional events), purposes, types, applications, advantages and disadvantages, limitations, steps, and other simulation language.

Simulation Approaches: Discrete Event Simulation Modelling.

Logic Model Building: Flowcharts, Activity Cycle Diagrams.

Queuing Concepts: Bottlenecks Identification and Improvements.

Model Building: Coding the developed logical diagrams (Flowchart or Activity Cycle Diagrams) Using ARENA/Simul8 Simulation Software.

Data Collection and Input Preparations:  Structured Interview, Stop Watch, On-Site Visits, and Observation.

Verification and Validation:  Track entities through the system; Compare the actual time value with an estimated value obtained from simulation, and Client Involvement.

Experimental Design and Results Analysis and Interpretation:  Key Performance Indicators, Scenarios, Results Presentation Using Charts, Analysis and Discussion.

Probabilistic Simulation: Probability Concept, Randomness Sources, Distributions, Modelling of Random Arrival and Processing.

Practical Simulation Modelling Applications:  Business Service Facilities, and Manufacturing Systems.

Teaching and Learning

Principles and theory will be taught by means of lecture sessions interspersed through the module. Lab sessions will be the norm, used for hands-on computer-based modelling.

Students will learn how to use a modern visual simulation package (e.g. SIMUL8/ARENA) in practice computing workshops. 

Students will be expected to undertake computer work and reading in their own time.

Student activity and time spent on each activity comprises:

	Activity Type
	Time Spent
	Proportion

	Demonstration
	 
	 

	External Visits
	 
	 

	Fieldwork
	 
	 

	Guided
	 
	 

	Laboratory
	44 hours
	22%

	Lecture
	22 hours
	11%

	Placement
	 
	 

	Practice
	 
	 

	Project Supervision
	 
	 

	Self guided
	134 hours
	67%

	Seminar
	 
	 

	Studio
	 
	 

	Tutorial
	 
	 

	Work Based Learning
	 
	 

	Workshop
	 
	 

	Year Abroad
	 
	 

	Total
	200 hours
	 


Method of Assessment (normally assessed as follows)

	Assessment 
	Weight
	Learning Outcomes

	
	
	1
	2
	3
	4

	Coursework – Online 
	30%
	(
	(
	
	(

	Coursework – Individual Report
	70%
	(
	(
	(
	(


Re-assessment is by new coursework 

Assessment

	Composition of module mark:
	100% Coursework

	Pass requirements:
	Module Mark must be at least 40%


Essential Reading

Recommended Reading

Kelton, W.D., Sadowski, R.P. and Swets, N.B., (2014) Simulation with Arena, 5th edition, McGraw-Hill Higher Education, 2009. [ISBN 1259254364]
Myatt G & Johnson W (2014) Making Sense of Data I: I: A Practical Guide to Exploratory Data Analysis and Data Mining. Wiley-Blackwell;2nd Edition. [ISBN-10: 1118407415]
Pidd, M., Computer simulation in management science, 4th edition, Wiley,. [ISBN 0471979317]

Robinson, S., (2014) Simulation: the practice of model development and use, 2nd edition, Palgrave Macmillan, [ISBN 1137328029]

Required Equipment
Software access to Simul8/ARENA or equivilent
