SYSTEM MODELLING AND SIMULATION
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Course Learning Objectives: This course (18CS645) will enable students to:

* Explain the basic system concept and definitions of System;
* Discuss techniques to model and (o simulate various systems:
* _ Analyze a system and to make use of (he information to improve the performance.
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i' Module 1
i

Contact
Hours

flntroduclion: When simulation is the appropriate tool and when it is not appropriate,
| Advantages and disadvantages of Simulation; Areas of application, Systems and system
| environment; Components of a system; Discrete and continuous systems, Model of a system;
" Types of Models, Discrete-Event System Simulation Simulation examples: Simulation of
| queuing systems. General Principles.

Textbook 1: Ch. 1, 2, 3.1.1, 3.1.3
RBT: L1, L2, L3

08

Module 2

Statistical Models in Simulation Review of terminology and concepts, Useful statistical
models,Discrete  distributions. Continuous  distributions,Poisson process, Empirical
distributions.

Queuing Models:Characteristics of queuing systems,Queuing notation,Long-run measures
/ of performance of queuing systems,Long-run measures of performance of queuing systems

cont....,Steady-state behavior of M/G/1 queue, Networks of queues,
Textbook 1: Ch. 5,6.1 to 6.3, 6.4.1,6.6
RBT: L1,L2,13

08

el

\['__Mndulc 3

‘ R:mdom-NumberGeneralion:Properties ol random numbers; Generation of pseudo-random
! numbers, Techniques for generating random numbers, Tests for Random Numbers, Random-
' Variate Generation: JInverse transform technique Acceptance-Rejection technique.

; Texthook 1: Ch. 7,8.1, 8.2

L RBT: L1, L2, 13

08

| Module 4

| Input mdeling: Data Collection; Identifying the distribution with data, Parameter
- estimation, Goodness of Fit Tests, Fitting a non-stationary Poisson process, Selecting input
- models without data, Multivariate and Time-Series input models.

- Istimation of Absolute Performance: Types of simulations with respect to output analysis

Stochastic nature of output data, Measures of performance and their estimation, Contd..
+ Fexthook 1: Ch, 9, 11.1to 11.3
| R LD 1

08

f .\'Induh':ﬁ -

Mcasures of pcrformanzc—gn—d_lhcir estimation,Output analysis for terminating simulations
: (‘:mnnumL,Outpm analysis for steady-state simulations.
. Verification, Calibration Ang Validation: Optimization: Model building, verification and
+ vahdation, Verification of simulation models, Verification of simulation models,Calibration
L ‘_‘,‘"U’j@'_%'j!!!(_)tj_()_f_ll_ly_dgl.s_. Optimization via Simulation.

08




[ Textbook 1: Ch. 114, 115, 19
RBT: L1, L2, L3

Course Qutcomes: The student will be able to ;

Explain the system concept and apply functional modeling method 1o model the activities of a static
system

Describe the behavior of 3 dynamic system and create an analogous model for a dynamic system;
Simulate the operation of 3 dynamic system and make improvement according to the simulation
results.

Question Paper Pattern:

*

The question paper will have ten questions,
Each full Question consisting of 20 marks

Textbooks:

1.

Jerry Banks, John S. Carson 11, Barry L. Nelson, David M. Nicol: Discrete-Event System Simulation,
3 th Edition, Pearson Education, 2010,

Reference Books:

2. Averill M. Law: Simulation Modeling and Analysis, 4 th Edition, Tata McGraw-Hill, 2007

Lawrence M. Leemis, Stephen K. Park: Discrete — Event Simulation: A First Course, Pearson
Education, 2006,
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