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(Regulation 2015)

Second Semester
M.E. INDUSTRIAL ENGINEERING
P15IET202: System Modelling and Simulation

(Use of appropriate statistical tables are perutjtte

lllustrate the concept of simulation, types of siation and types of models.

Generate random variates and random numbers uisiindpdtions.

Manipulate the tests on random numbers to checkrifermity.

Model the system using GPSS.

Develop simulation models for queuing systems, petidn and inventory models.
Maximum Marks: 100

Time ThreeHours

Answer all the Questions:-
PART A (10x 1=10Marks)
Assertion (A): The results of the simulation diféicult to interpret

co1  [Ky]

Reason (R): The change in the simulation output beaglue to the random nature of

input or changes made in the model

a) Both A and R are Individually true andb)
R is the correct explanation of A

C) A is true but R is false

b) Ti
d E

The random numbers are used to model the ioput t
b) Stochastic
d) Non-stochastic

a) Event

C) System

a) Physical

C) Deterministic

me
ntity

models

Match the List | with List Il and select suitelthoice code

Both A and R are Individually true but

R is not the correct explanation of A
d) Ais false butRrue
is the objective of any simulasituay

CO1l [Kq]

CO2 [Ky]

CO3 [Ky]

List | List 11
A. Runs test I. To study the impact of repeated loens
B. Gap test ii. To study similarity between obséorss
with a lag
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10.

C. Poker test iii. To study the trend in the getestaandom
number
D. Autocorrelation test iv. To study the relatioipshetween the digits
A B C D

a) i [ il iv
b) iii iv i [
C) i iv iii [
d) il [ iv i
Assertion (A): Pseudo random numbers can bergttkusing algorithms CO3 [Ky]

Reason (R): There may be some undetected relaipesgist in the generated stream
of numbers.
a) Both A and R are Individually true and Rb) Both A and R are Individually true but

is the correct explanation of A R is not the correct explanation of A

c) Aistrue but R is false d) Ais false butRrue
Events scheduled to occur at the same timdledcas CO4 K]
a) Overlapping events b) Time tied events
c) Unscheduled events d) Blocked events
Transactions generated in GPSS/H simulatioresemts CO4 K]

1. Server

2. Entity

3. Events

4. State of the system
a) 1,3 b) 1,4
c) 1.2 d 2,3

block is used in GPSS/H to modeliplalservers CO4 K]

a) STORAGE b) GENERATE
c) LEAVE d) ADVANCE
The gets altered whenet eecurs CO5 [Ky]
a) Delay time periods b) Service time
c) State of the system d) Waiting time
Sequence the events happening when custonsgs ¢imé system CO5 [Ky]

1. Queue gets decremented once service time ends
2. Customer joins the queue wait until service begins
3. Service time begins
4. Customer departs from the system
a) 1-3-24 b) 2-3-1-4
c) 3-4-2-1 d 4-1-3-2
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PART B (10 x 2 = 20 Marks)

List the types of events in a system. co1
What do you understand by the terms conditiandlunconditional delay? Cco1
List the impact on uniformity property on thmslation results. Cco2
What are conditions to be fulfilled to get mmaxim cycle length in generating th€02

random numbers using linear congruential generators

List the limitations of acceptance and rejetttechnique used to generate rando®®3
variates.
What will happen if a GPSS/H code is compileth\8IMULATE block Cco4
What is the function of GENERATE block in GPB$hodel simulation? Cco4
List any four names of simulation software. Co4
List the objectives of simulating an inventsggtem. COs5
List advantages of simulation in a shop flaorieonment. CO5
PART C (6 x5=30Marks)

Discuss in detail about the differences betwaedel verification and validation. Co1
Explain the random number generation using sgigare method and list th€02
limitations.
How to generate random variates uniformly disted between 0.25 and 0.8. co2
Discuss the requirements of simulation software Cco4
Discuss the syntax and functions of followingSs/H blocks co4

1. ENTER & LEAVE

2. ADVANCE

3. SEIZE & RELEASE
Customers arrive at a single server countdr antaverage inter-arrival time of 20  CO5

plus/minus 10 seconds. They purchase from 1 temMstwith the following

probabilities:
Number of items purchased  Proabaility
1 0.5
2 0.2
3 0.2
4 0.1

It takes 5 seconds to purchase each item. Deve®PSIS for model for simulating 100

customers.
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27.

28.

29.

30.

31.

Answer any FOUR Questions
PART D (4x 10=40Marks)
What is system and system environment? Explencomponents of a system CO1

with suitable examples.

Generate five random numbers using multipkeattongruential method with co2
Xo=5,a =10 and m = 64. Test these numbers usoig&gorov-Smirnov test
with significance level of 0.05 and check the hysis that the numbers are

uniformly distributed on the interval [0, 1] can fegected.

What is acceptance-rejection technique? Gemdlate Poisson variates with  CO2

mean = 0.2.

A sequence of 1000 four digit numbers has lysgrerated and analysis indicates CO3
the following combinations and frequencies. Basedooker test check whether

the numbers are independent. Use significance &h@D5.

Combination (i) Observed frequency Oi
Four different digits | 565

One pair 392

Two pairs 17

Three like digits 24

Four like digits 2

A super highway connects one large metropoétaa to another. A vehicle leaves CO4
the first city every 20+15 seconds. Twenty percehtthe vehicles have 1
passenger, 30% of the vehicles have 2 passend®¥s,ol the vehicles have 4
passengers. The remaining 30% of the vehicles @sesh which carry 40 people.

It takes 60+10 minutes for a vehicle to travel bedwthe metropolitan areas. How

long does it take for 5000 people to arrive ingheond city?

*kkkkkkkkkkkk
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