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\.;9 Question Paper Code : Z 9353

5 Year M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Seventh Semester
Computer Technology
» XCS 472 — MODELING AND SIMULATION
(Common to M.Sc. Software Engineering)
(Regulation 2003)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  List any two advantages and any two disadvantages of simulation.

2.  Identify entities, attributes, activities, state variables in the simulation of
(a) A cafeteria

(b) A taxicab company.

3. On an average 2% of chips produced by a manufacturing company are
defective. Each day a sample of size 50 is inspected and if it contains more
than 5 defectives production process is halted on that day. Find the probability
that production is stopped on a day.

4. The time required to load a ship is N (12 hrs, 4 hrs). Find the probability that a
ship can be loaded in atmost 10 hours.

5. Give the most widely used congruential generator to generate uniform random
numbers. Suggest the recommended values for the parameters in your
formula.

6.  Briefly describe the purpose of frequency and runs test.
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Mention any four interesting statistics in the simulation of a queuing system.
Describe the calculations of any two.

Mention any two simulation packages and their utilities.

Very briefly discuss two types of validation.

What do you mean by stead state simulation?

(a)

(b)

(a)

(b)
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(ii)
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(i)

(iii)

@

(i)

PART B — (5 x 16 = 80 marks)

Distinguish the following pairs of models using examples.

Stochastic Vs Deterministicc, Continuous Vs  Discrete,
Static Vs Dynamic. (10)

Assume necessary data and illustrate the simulation of single item
inventory and calculate holding, ordering cost, loss of good will cost

for 10 successive time period. (6)
Or
Describe the basic steps of simulation. 8

Simulate a single server queue to collect the statistics of average
waiting time, average queue length, idle time of server. Assume
inter arrival times, service times of customers. Simulate for 10

* departures. (8

What is Monte Carlo simulation? Describe one to find 7, T , wWrite
algorithms. (8)

Arrivals at a bank teller's cage is Poisson at the rate of 1.2
per minute. ‘

Find the following probabilities :

No arrival in next minute, 2 arrivals in next 5 minutes. (5)

State memoryless property. Name a distirbution that is

memoryless. 3)
Or

Find the probability that 6 < x < 8 if random variable x has the
following distributions :

N (10, 4), uniform in (2, 10). (8)
If arrivals to a queue are Poisson then show that inter arrivals are
exponential. ¥
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Develop algorithms to generate random numbers that are

Exponential with /'t=2 , uniform in (10, 20), Normal with u=12,

oc=4. (8)

Write a multiplicative generator and generate 20 uniform unit

random numbers. Perform a frequency test. (8)
Or

Perform a runs test on 10 numbers allin (0, 1). (8

Develop generators to generate random numbers that have the
following distributions.

Triangular (4, 10, 6) and the discrete empirical distribution : (8)
x: 10 20 80 40 50
fr b 16 25 40 &

Using a simulation language or otherwise make a flow chart for the
following problem. People arrive at a cafeteria with an inter arrival
time of 10+5 seconds. There are 2 serving areas, one for hot food
and the other for sandwiches. The hot food area is selected by
80% of customers and it has 6 servers, The sandwich area has only
one server. Hot food takes one minute to serve and sandwiches take
% minute. When they have been served, the customers move into
the cafeteria, which has a seating capacity for 200 people. The time
to eat hot meal is 30+10 minutes and sandwich it is
15+5 minutes. Measure the queues for service and the distribution
of time to finish eating, from the time of arrival. Simulate for

1000 departures. (8)

Write any four salient features of a simulation language you are

familiar with. : (8
Or

Using a simulation language make a flow chart for the following
simulation. Ships arrive at a harbor at the rate of one every

li—;—hour. There are 6 berths in the harbor., They also need the

services of a crane for unloading and there are 5 cranes. After
unloading 10% of the ships stay to refuel before leaving. Other
ships leave immediately. Ships do not require cranes for refueling.
Simulate the queue of ships for berths and cranes. Assume it takes

7%i3 hours to unload and li% hours to refuel. Simulate for

100 ships to clear the harbor. (8)
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Jiffy car wash is a five-stage operation that takes 2+1 minutes for
each stage. There is room for 6 cars to wait to begin the car wash.
Car wash facility holds 5 cars which moves through the system in
order, one car can move ahead only if the car ahead moves. Cars
arrive every 2.5+2 minutes for a wash. If the car cannot get into
the system, it drives across to another wash facility. Estimate the

balking rate per hour. Simulate for 12 hours. 8

Differentiate verification from validation. (8)

Describe the process of verification if the data is exponential. How

do you estimate the parameter of the distribution? (8
Or

. Discuss point and interval estimates of outputs. (8)

What is auto correlation? How is this minimized by finding batch

means? (8)
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