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PRE-REQUISITES

Pre-requisite: CSC 3409

RATIONALE

Systems simulation is commonly regarded as an essential component of the development,
modification, and understanding of significant complex industrial and commercial processes
and practices, as well as in the design and analysis of complex information systems.
Consequently, there is a need for honours graduates to have highly developed skills in the
design, development, and analysis of models of complex systems and be able to do so in
ways which support both exploratory approaches and statistical experiments.

SYNOPSIS

This course enables students to explore advanced systems modelling strategies commonly
used in the development, modification, and understanding of complex industrial and business
processes and practices. Emphasis is placed upon the representation and modelling of
stochastic processes using discrete event, continuous, and dynamic methodologies. The
major focus of the course will be placed upon validation, and interpretation of the outputs
of systems simulation models. Students may use high level languages such as ARENA and
SIMSCRIPT in their investigations.

OBJECTIVES

On successful completion of this course students will be able to:

• apply advanced knowledge and skills to the specification, design, development,
and interpretation of simulation models of complex systems;
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• demonstrate familiarity with current developments and literature in systems
simulation;

• identify and fit appropriate distributions to empirical data
• apply principles of precision control to the estimation of parameters;
• utilise Markov methods in systems simulation;
• design, develop, and interpret simulation models of large complex systems using

high level software.

TOPICS

Description Weighting (%)

1. Stochastic processes: Queuing Theory, Distributions Parameter estimation 10.00

2. Markov methods in simulation 5.00

3. Precision control: general principles 5.00

4. Variance reduction techniques 5.00

5. Sensitivity Analysis and Importance sampling 5.00

6. Pitfalls in systems modelling 10.00

7. Contemporary developments in systems simulation 5.00

8. Development and interpretation of simulation models 55.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

Pegden, C.D., Shannon, R.E. & Sadowski, R.P., 1995 Introduction to Simulation Using
Siman, 2nd edn., McGraw Hill, New York.

REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Fishman, G.S., 1973 Concepts and Methods in Discrete Event Digital Simulation, Wiley,
New York.

Kelton, D.W., Sedowsky, R.P. & Sedowsky, D.A., 1998 Simulation with Arena,
McGraw-Hill, Boston. (Arena package will be supplied with the T.

Law, A.M. & Kelfen, W.D., 1991 Simulation Modelling & Analysis, 2nd edn, McGraw
Hill, New York.

Law, A.M. & Larmey, C.S., 1984 An Introduction to Simulation using Simscript 11.5,
CACI, Inc-Federal, 3344 North Torrey Pines Court, LaJoll.

Mitrani, I., 1982 Simulation Techniques for Discrete Event Systems, Cambridge Computer
Science Tert. 14, CUP, Cambridge.
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Roberts, N., et al., 1983 Introduction to Computer Simulation: A System Dynamics Modelling
Approach, Addison Wesley, Reading, Mass.

Shannon, R.E., 1975 Systems Simulation: The Art and Science, Prentice Hall, Englewood
Cliffs, NJ.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Lectures 28

Private Study 40

Project Work 100

Seminars 3

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

ASSIGNMENT 1 999.00 10.00 Y 04 Mar 2002
(see note 1)

PROJECT PROPOSAL 999.00 10.00 Y 04 Mar 2002
(see note 2)

ASSIGNMENT 2 999.00 15.00 Y 04 Mar 2002
(see note 3)

PROJECT 999.00 65.00 Y 04 Mar 2002
(see note 4)

NOTES:

1. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

2. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

3. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

4. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

OTHER REQUIREMENTS

1 Students will be required to have access to ARENA software - supplied with Text).
2 Attendance Requirements: It is the student's responsibility to attend classes to

ensure that they have the best chance to meet the objectives of the course and to
be informed of course-related activities and administration.

3 Minimum Requirements to Pass the Course: To be certain of gaining a passing
grade in this course, students must gain at least 50% of the marks available for
each assessment item.
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4 Grading: Final grades for students will be determined by the addition of the marks
obtained in each assessment item, weighted as in the Assessment Details and by
considering the students' level of achievement of the objectives of the course.

5 Deferred or Make-up Work: Any deferred or make-up work required for this course
has to be completed within the time defined by the examiner.

6 Assignments: The due date for an assignment is the date by which a student must
despatch the assignment to the USQ. The onus is on the student to provide proof
of the despatch date, if requested by the examiner. Students must retain a copy of
each item submitted for assessment. This must be produced within five days if
required by the examiner. In accordance with University's Policy on Assignments
(Regulation 5.6.1), the examiner of a course may grant an extension of the due date
of an assignment in extenuating circumstances. This policy may be found in the
USQ Handbook, the Distance Education Student Guide and the Faculty of Sciences'
Orientation Handbook for new on-campus students. All students are advised to
study and follow the guidelines associated with this policy. The University will
retain the student's project work.
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