Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15CS834
Eighth Semester B.E. Degree Examination, Jan./Feb. 2023
System Modeling and Simulation

- Time: 3 hrs. ’ Max. Marks: 80
Note: Answer FIVE full questions, choosing ONE full question from each module.
Module-1

1 a.  What is Simulation? Explain with flowchart the steps involved in simulation study.
(10 Marks)
b. A supermarket has only one checkout counter. Customer arrives at this checkout counter at
random from 1 to 5 minutes apart with equal probability. The service time varies from 1 to 6
minutes with probability 0.30, 0.25, 0.05, .10, 0.10 and 0.20. Develop a simulation table for
10 customers and find the following :
1) Average service time
11) Average time between arrivals
Use the following sets of random numbers for arrivals 84, 10, 74, 53, 17, 79, 03, 87, 27.
Random digit for service time 23, 35, 65, 81, 54, 03, 87, 27, 73, 70. (06 Marks)
OR
2 a. Explain the various concepts used in discrete event simulation with an example. (08 Marks)
b. Explain event — scheduling algorithm by illustrating old system snapshot and new system
snapshot. (08 Marks)
Module-2
3 a. Explain the following discrete distribution.
1) Binomial distribution
ii) Poisson distribution. (08 Marks)
b. Explain the following continuous distribution.
i) Uniform distribution
i1) Exponential distribution. (08 Marks)
OR
4 a. What are the characteristics of queuing systems? Explain with a neat diagram. (08 Marks)
b. Explain steady state parameters of M/G/1 queue. (08 Marks)
Module-3
5 a. What is a Random number? What are the different properties of a Random number? When a
Random number is called pseudo — random number? Explain. (08 Marks)
b. The sequence of numbers 0.54, 0.73, 0.98, 0.11, 0.08 has been generated. Use Kolmogorov

Smirnov test with-a = 0.05 to determine if the hypothesis that the numbers are uniformly

distributed on the interval [0, 1] can be rejected. Compare F(x) and Sn(X) on a graph.

Doos= 0.565. : (08 Marks)
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OR
Explain the inverse transform technique for exponential distribution and uniform
distribution. (08 Marks)
What is Acceptance — Rejection technique? Generate 3 Poisson variates with mean o = 0.2.
Take the random numbers as :

0.4357, 0.4146, 0.8353, 0.9952, 0.8004, 0.7945: (08 Marks)
Module-4 ‘
Explain the steps involved in development of a useful model of input data. (08 Marks)

Customers arriving at a busy checkout counter in a 5 minutes period between 10 to 2 pm
was recorded for days given below :

Arrivalperiod [ 0 [ 1 [ 2 [ 3[4 [5][6]7[8][9]10]11

Frequency 1211011917 ]10{8 |7 |5|5[3]|3 | 1]
Use chi — square test to check whether the data follows Poisson distribution at 5% level of
significance, xg‘os’s =11.1. ‘ (08 Marks)
OR

The time required for 30 different employs to compute and record the number of hours
worked during week days given :

188 | 2.62 | 1.49 | 035 | 082 | 2.03 | 1.54 [ 0.21
039 | 203 | 216 | 090 | 190 | 0.63 | 0.17 | 0.03
045 | 031 | 015 | 203 | 429 | 004 | 1.73 | 0.92
281 | 005 | 55 | 216 | 048 | 0.18

Use the chi-square to test the hypothesis that these service times are exponentially
distributed at 5% of level of significance. Let the number of intervals be K = 6 and critical

value 9.49. ; (08 Marks)

Explain the types of simulation with respect to output analysis. Give atleast two example.
(08 Marks)

Module-5
Explain the concepts of point estimation and interval estimation. (08 Marks)
Explain any two output analysis for steady state simulation. (08 Marks)
OR

What is verification and validation? With a neat diagram explain in detail model building.
(08 Marks)

With a neat diagram, explain iterative process of calibrating a model. (08 Marks)
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