Subject Description Form

	Subject Code
	ISE3004

	Subject Title
	Systems Modeling and Simulation

	Credit Value
	3

	Level
	3

	Pre-requisite/Co- requisite/Exclusion
	Nil

	Objectives


	This subject provides students with
1. the basic system concept and definitions of system;
2. techniques to model and to simulate various systems;
3. the ability to analyze a system and to make use of the information to improve the performance.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to
a. understand the system concept and apply functional modeling method to model the activities of a static system;
b. understand the behavior of a dynamic system and create an analogous model for a dynamic system;
c. simulate the operation of a dynamic system and make improvement according to the simulation results.

	Subject Synopsis/ Indicative Syllabus


	1. System definitions and classification

Introduction to system definitions. System Classification. Components in a System.  

2. Basic Static and Dynamic System Modeling Techniques

Static System Modeling: IDEF0 (Input, Control, Output, Mechanism).  Dynamic System Modeling: Stella (Stock, Flow, Converter).

3. Introduction to Discrete Event Simulation
Analytical and Simulation Modeling, Simulation Worldviews, Preparation for Model Building.  Generation of Random Number and Vitiate.   Introduction to Distribution Functions, Fitting of Probability Distribution Function to Data.
4. Applications of Discrete Event Simulation
Simulation Modeling with Probabilistic Functions.  Applications of Simulation in Business, Medical, Manufacturing and Transportation systems.

	Teaching/Learning Methodology 


	The emphasis of this subject is on application aspects and considerable efforts are needed on hand-on activities. Teaching is conducted through class lectures, tutorials, laboratory exercises and a mini-project in related to the application of simulation. The lectures are targeted at the understanding system concept, modeling methods, and different simulation techniques. Substantial works on laboratory exercises and tutorials are employed to enforce students’ capabilities in building system models and application of simulation software. The mini-project is to give students a chance of conducting a simulation related project in a more comprehensive manner, and test/quiz is used to classify students’ achievement in this subject.   

	Assessment Methods in Alignment with Intended Learning Outcomes


	Specific assessment methods/tasks 

% weighting

Intended subject learning outcomes to be assessed
a

b

c

Laboratory/Exercise

40%

(
(
Mini-project/Case Study
30%

(
Test/Quiz

30%

(
(
(
Total 

100 %

Each laboratory exercise would be divided into two parts such that the group work would have to be submitted by the end of the laboratory class while the individual component can be hand-in afterward. Test/quiz will be given to access students’ learning outcomes, and, a mini-project in related to application of simulation in practical situation. 

	Student Study Effort Expected 

	Class contact:
	

	
	· Lecture/Seminar 
2 hours/week for 6 weeks 
	12 Hrs.

	
	· Tutorial/Hand-on Exercise               
 2 hours/week for 3 weeks
	6 Hrs.

	
	· Laboratory/Case Study/Test 
3 hours/week for 5 weeks + 6 hours/week for 1 week
	21 Hrs.

	
	Other student study effort:
	

	
	· Project report
	 31 Hrs.

	
	· Self Study/Laboratory Report
	52 Hrs.

	
	Total student study effort 
	 122 Hrs.
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