MIS 7102: Modeling and Simulation (3CU)
a) Description: This course will introduce systems thinking, modeling, and computer simulation as a tool for the analysis, planning and management of industrial production processes and for corporate policy analysis and strategic planning. The student will obtain the knowledge and skills to conduct small simulation projects, consisting of input data analysis, model building, verification and validation, and finally interpretation of output data. Development of computer models to solve complex business problems in MIS,   operations.   Introduction   to   computer   modeling   techniques,   discrete-event simulation and System Dynamics Modeling. Model development and testing.

b) Aims and objectives: This course provides an introduction to system modeling using both computer simulation and mathematical techniques. A wide range of case studies are examined, both in the lectures and tutorial exercises, although the emphasis is on the analysis of computer and communication systems using a combination discrete- event simulation and continuous modeling paradigms using System Dynamics Methodology.

c)  Course learning outcomes: On completing this course, students should be able to:

(i)   Demonstrate an understanding of system modeling through the competent use of

Computer Simulation methods and Mathematical Modeling techniques.

(ii)  Determine the type of systems whose behaviour can be investigated using Discrete

Event Simulation and Modeling.

(iii) Determine the type of systems whose behaviour can be investigated using System

Dynamics-simulation modeling technique;

(iv) Develop an understanding of the elements involved in the basic construction of a causal loop diagram;

(v)  Appreciate how a verbal description of a system can be translated into a causal loop diagram and used to examine the system's behaviour;

(vi) Translate a causal loop diagram, representing a given system, into a quantitative

SD model (differential equations);

(vii) Develop  an  understanding  of  the  stages  involved  in  the  model  development process.

d) Teaching and learning patterns:
•
lectures, tutorial/practical sessions as well as demonstrations.

•
Individual and group-based tutorial.

•
Wide range of computer-based learning and other tools will be used to support the student's learning process.

•
Use  of real life  case  studies and individual literature review of current developments in the simulation and modelling

e)  Indicative content:
•
Introduction to Simulation & Modeling – with the help of relevant examples introduce concepts, uses, applications, advantages, disadvantages of simulation and modeling. Look at a detailed example of hand simulation.

•
Introduction  to  System  Dynamics  –  Provide  an  introduction  to  system dynamics,   the   stages   of   the   modelling   process   and   develop   its philosophical linkage to science and.

•
Systems thinking and Causal Loop Diagramming – This section will provide an introduction to systems thinking, the use of causal loop diagrams in modeling, feedback structures and various exercises in the development of causal loop diagrams.

•
Discrete  Event  Simulation  –  a  practical  approach  to  Discrete  Event Simulation in the labs using CSIM software (which uses C++). Comparison with the hand simulation.

•
Introduction to System archetypes, their importance and various groups present the different archetypes providing clear explanations and relevant application to different public policies.

•
Stock and Flows – Introduction to differential equations (Euler and 1st Order Runge Kutta equations). A practical approach to drawing Stock and Flow Diagrams . Introduction to STELLA modeling technique. Conversion of Causal Loop Diagrams to Stock and Flow Diagrams.

•
Graphical  Integration  –  Graphical  integration  exercises-constant  rates, linearly increasing and decreasing flows, parabolic, Step functions, Ramp functions.

•
Feedback Structures / Functions – focus on improvement of behaviour feedback dynamics. A review of different curves and other functions used in modeling such as exponentials, oscillations, S-shaped, goal seeking graphs

•
Model Development – A review of the phases of model development – Conceptualisation, formulation, testing and implementation.

•
Model Testing & Validation – A review of the model testing and validation

f)  Assessment method: The assessment will be in form of tests and assignments (40%)

and final written exam (60%)
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