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Aim/Objectives of the Course

1. To explain the basic system concept and definitions of system and discuss technique to model and to simulate

various systems.

To pnderstand and illustrate various techniques to generate random numbers.
To interpret input models and estimate their performance.
To utilize characteristics of queuing system and use techniques to implement statistical models.

5. To outline the verification and validation of models.
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Course Learning Outcomes
After completing the course, the students will be able to

stem simulation and make use of different Applying (K3)

Col1 Illustrate the importance of sy
techniques to simulate various systems.

Utilize the properties of random numbers and generate random variates using Applying (K3)

coz different techniques.

Interpret the use of input models in simulation by choosing the statistical Applying (K3)

SO distributions and estimate absolute performance.

Summarize characteristics of queuing system, and apply suitable techniques to Applying (K3)

e implement statistical models.

‘mulation data and make use of the o
performance of simulati Applying (K3)

Outline the output
formance. l

e information to improve the system per
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Module 1 o ‘
Introduction: When simulation is the appropriate tgol : is -
appropriate, Advantages and disadvantages of Simulation; Areas of application. | s
Systems and system environment; Components of a system; Discrete and gl 5013
continuous systems, Model of a system; Types of Models. Dlscr§1eiEl\'e~nt System | SO0
Simulation examples: Simulation of queuing systems. General Principles.. | PO3.2

| PO3-2

| LO: At the end of this session the student will be able to, . P09
| tances when simulation is appropriate and not appropriate. POI2 -I
PSOI-3

]. List the circums
2. Explain system and 1t

s components.
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Explain different types of simulation models.
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Simulate discrete event systems and analyze the system.
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Explain event-scheduling / time-advance algorithm and apply event scheduling
algorithm to simulate the system.

Module‘ 3: Random-Number Generation: Properties of random numbers;

Generation of pseudo-random numbers, Techniques for generating random

i‘;fnn:;zlr’n&l g;sl;si for Random Num'bers., Rando‘m-\/ariate Generation: Inverse
que, Acceptance- Rejection technique.

LO: At the end of this session the student will be able to,

I. Explain different techniques for random number generation.

3. Generate random numbers using various techniques.

3. Explain and apply KS test, Chi square test, inverse transformation
technique,

4. Acceptance-rejection technique.

S.

Gfener.ate random variate using inverse transformation, acceptance-
rejection technique.
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Module 4 : Input Modeling: Data Collection; Identifying the distribution with

Explain characteristics of g
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Explain M/G/1 queue

. . ) CcOo3
data, Parameter' estimation, Goodness of Fit Tests, Fitting a non-stationary Poisson
process, SeI‘ectnllg input models without data, Multivariate and Time-Series input 8 hrs ‘
models. Estlrgatlon of Absolute Performance: Types of simulations with respect to
output analysis, Stochastic nature of output data, Measures of performance and POI-3
their estimation. PO2-2
PO3-2
LO: At the end of this session the student will be able to, igg%
1. Explain the steps involved in development of a good input model POI?2 -1
2. Explain multivariate and time-series input models PSO1-3
3. Explain the types of simulation with respect to output analysis PSO2-3
U
Module 2
Statistical Models in Simulation: Review of terminology and concepts, Useful statistical COo4
models, Discrete distributions. Continuous distributions, Poisson process, 8 hrs
Empirical distributions. ' '
Queuing Models: Characteristics of queuing systems, Queuing notation, Long-run PO1-3
measures of performance of queuing systems, Long-run measures of performance of PO2-2
queuing systems cont. ..,Steady-state behavior of M/G/1 queue, Networks of queues. l;(ggz
LO: At the end of this session the student will be able to, POQ:;
Explain various statistical mo‘de.ls in simulation PO12 -1
Solve the problems using statistical models PSO1-3
ueuing systems PSO2-3
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POI: Science and engineering Knowledge
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