Subject Description Form
	Subject Code
	ISE450

	Subject Title
	Simulation of Logistics Systems

	Credit Value
	3

	Level
	4

	Pre-requisite
	ISE246 Introduction to Logistics Engineering

	Objectives
	This subject provides students with an in-depth knowledge of the techniques of computer simulation in general industrial and logistics systems. On completion, students will be capable of 
1. understanding the role of simulation in design, planning, and control of industrial and logistics systems;
2. identifying how discrete event simulation can be used to model and analyze the performance of industrial and logistics systems;
3. assessing available simulation packages in the market in relation to particular requirements for the analysis of industrial and logistics systems;
4. planning and managing the design and development of industrial and logistics systems using relevant simulation software. 

	Intended Learning Outcomes
	Upon completion of the subject, students will be able to
a. understand the concept of simulation and various techniques of modeling industrial and logistics systems using computer simulation;
b. understand the behavior of logistics system;
c. identify the bottlenecks of industrial and logistics systems through computer simulation, and verify feasible scenarios to improve the performance of such  systems;
d. formulate different approaches in solving simulation problems that involve analysis of the performance of different parties in a supply chain. 

	Subject Synopsis/ Indicative Syllabus
	1. Introduction 

A comprehensive and state-of-the-art treatment of all the important aspects of a simulation study, including modeling, simulation software, model verification, and validation, input modeling, statistical design, and analysis of simulation experiments 

2. System Dynamics and Modeling Techniques
Definition of a system; System variables; Problem formulation; Discrete event simulation

3. Supply Chain Simulation and Decision-Making using Simulation
The value of information; Supply chain variation; Bullwhip effect; Risk pooling

4. Waiting line
Basic probability; Queuing theory, and multi-stage and multi-server problems

5. Computer Modeling and Experimentation
Model design, testing, verification and validation, alternative approaches to computer modeling; Role of experimental design; Design approach; Factorial designs; Determination of optimum conditions in different scenarios of logistics systems

6. Using Simulation for General Industrial System Analysis and Design
Optimization; Comparison of systems; System analysis technique; Useful industrial tools  

7. Simulating Logistics Systems

Techniques in simulating production logistics systems, such as machine setup, machine loading, rework and scrap, and transfer machines; Techniques in simulating transportation and material handling, such as conveyers, vehicles, carousels, automatic-guided vehicles, and robots; Techniques in simulating other systems, such as banks, retail stores, service factories, professional services, distribution centers, delivery services, and transportation services 

8. Typical Tutorials/Case Studies
Modeling and experimentation using a ProModel  

	Teaching/Learning Methodology 
	A mixture of lectures, tutorial exercises, laboratory work, and case studies are used to deliver the various topics in this subject. Different types of scenarios for the analysis of industrial and logistics systems are adopted using various simulation software programs as problem-solving tools. The subject is project-oriented, and exposes students to hands-on experience in the simulation process, including design, model construction, validation of the model, generation of results, and model maintenance. Some case studies, largely based on actually industrial practices, are used to illustrate operations of logistics systems using appropriate simulation packages. The in-class assignments are designed to facilitate students’ understanding of the concept of simulation and various techniques in modeling industrial and logistics systems using computer simulation.

	Assessment Methods in Alignment with Intended Learning Outcomes
	Specific assessment methods/tasks 
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Intended subject learning outcomes to be assessed 
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b
c
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1. Quiz

30%

(
(
(
2. Group project 

30%

(
(
3. Lab exercises

20%

(
(
4. Individual assignment

10%

(
(
(
5. In-class assignment

10%

(
(
(
Total 

100%

The assignments and quiz are designed to assess the students’ knowledge of the different principles and techniques in applying the concept of logistics simulation. In addition, these test whether students are able to formulate and solve industrial and logistics problems.
The group project is designed to assess students in their understanding of logistics systems and the use of simulation software.

Laboratory work is designed to assess whether students can analyze and formulate logistics problems, and whether they can solve the problems by using the simulation approach.

	Student Study Effort Expected 
	Class contact:
	

	
	· Lecture
	15 Hrs.

	
	· Tutorial
	6 Hrs.

	
	· Laboratory/Project
	18 Hrs.

	
	Other student study effort 
	

	
	· Self-learning and practice for Laboratory work
	20 Hrs.

	
	· Self-learning and practice for Project
	23 Hrs.

	
	· Assignment and quiz preparation
	25 Hrs.

	
	Total student study effort
	107 Hrs.
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