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1. a)
Explain the following with an example:  System, Entity, Attribute, Activity, State of  the system.







  b)
Differentiate between stochastic and deterministic system activities with examples










2. a)
Discuss with an example how simulation is done for a continuous model.


    b)
Discuss with an example how simulation is done for a discrete model.


3. a)
Explain about analog computers and analog methods used in simulation.


    b)
Discuss about hybrid computers and digital-analog simulators.

 

4. a)
What are called stochastic variables?



    b)
Explain discrete and continuous probability functions.




    c)
What are the important measure of probability functions?

5.
There are 2 workers that are responsible for 10 milling machines. The machines run on the average for 20 minutes, then require an average 5 minutes service period and both the times are exponentially distributed. Determine the various measures of performance, by assuming 0.692 as the probability that an arrival has to wait for service and 0.854 as the efficiency factor.


6.
Compute the telephone system simulation assuming the inter-arrival time is exponentially distributed and the call lengths are normally distributed.  The mean inter-arrival time is 20 and the calls have a mean length of 80 with a standard deviation of 20. Use the following tables: -

T1: Table for generating Exponential Distribution: -

	I
	0
	.1
	.2
	.3
	.4
	.5
	.6
	.7
	.75
	.8

	O
	0
	.104
	.222
	.355
	.509
	.690
	.915
	1.2
	1.38
	1.6

	S
	1.04
	1.18
	1.33
	1.54
	1.81
	2.25
	2.85
	3.6
	4.4
	5.75


	.84
	.88
	.9
	.92
	.94
	.95
	.96
	.97
	.98
	.99
	.995
	.998
	.999
	.9997

	1.83
	2.12
	2.3
	2.52
	2.81
	2.99
	3.2
	3.5
	3.9
	4.6
	5.3
	6.2
	7.0
	8.0

	7.25
	9
	11
	14.5
	18
	21
	30
	40
	70
	140
	300
	800
	3333
	-


I – Input; O-Output; S-Slope

T2: Table of Random Digits: -

10097, 37542, 08422, 99019, 12807/66065, 31060,85269, 63573, 73796/98520, 11805,83452, 88685, 99594/65481, 80124, 74350, 69916, 09893/91499, 80336, 44104, 12550, 63606/ 

Generate the call arrivals by using T1 and T2.
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7.a)
Write the merits and limitations of GPSS.
b)
Compare and contrast the differences between GPSS and conventional programming languages.
8.
What is list processing?  Explain how the lists are handled in SIMSCRIPT.
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1. a)
Explain system environment, open and closed system, endogeneous and exogeneous system with examples.






    b)
Explain with a diagram, the various entities, attributes and activities in a factory system.











2. a)
Explain the distributed lag model with an example.




    b)
Give the advantages of distributed lag model compared to other models.


3. a)
What is exponential growth model and exponential decay model and explain each model?










    b)
Explain logistic curves.  How it is used in simulation?




4. 
What are important methods for generating random numbers? Explain rejection method and inverse transformation method.  What are the difference between the above two methods?








5.
Explain


a)
Erlang distribution


b)
Hyper-Exponential distribution


c)
Normal distribution.

6.
Compute the telephone system simulations assuming the inter-arrival time is exponentially distributed and the call lengths are normally distributed.  The mean inter-arrival time is 20 and the calls have a mean length of 80 with a standard deviation of 20. Use the following tables: -


T3: Table for generating a standard Normal variate: -

	I
	0
	.0013
	.0035
	.0062
	.0122
	.0228
	.0401
	.0668
	.1056
	.1587
	.2266

	O
	-3.5
	-3
	-2.75
	-2.5
	-2.25
	-2
	-1.75
	-1.5
	-1.25
	-1
	-0.75

	S
	384.6
	113.63
	92.38
	41.67
	23.58
	14.42
	9.36
	6.44
	4.71
	3.68
	3.05


	.3085
	.4013
	.5
	.5987
	.6915
	.7734
	.8413
	.8944
	.9332
	.9599
	.9772
	.9878

	-0.5
	-0.25
	0
	0.25
	0.5
	0.75
	1
	1.25
	1.5
	1.75
	2
	2.25

	2.69
	2.53
	2.53
	2.69
	3.05
	3.68
	4.71
	6.44
	9.36
	14.42
	23.58
	41.67


	.9938
	09965
	.9987
	1

	2.5
	2.75
	3
	3.5

	23.58
	113.63
	384.6
	-
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I – Input; O-Output; S-Slope


T4 : Table of Random Digits :-

61196,15474,94557,42481,23253/04493,00549,35963,59808,46058/32179234,19565,45155,94864/98086,33185,80951,79752,18633/74029,54178,11664,48324,69074/

Generate the call lengths by using table T3 and T4.

7.
Draw GPSS block diagrams and write programs for the following problem.

People arrive at a cafeteria with an inter-arrival time of 10 ( 5 seconds.  There are two serving areas, one for hot food and the other for sandwiches.  The hot food area is selected by 80% of the customers and it has 6 servers. The sandwiches take ½ minute.  When they have been served, the customers move into the cafeteria, which has seating capacity for 200 people.  The average time to eat a hot meal is 30 ( 10 minutes and for a sandwich, 15 ( 5 minutes. Measure the queues for service and the distribution of time to finish eating, from the time of arrival. Simulate for 1,000 people to finish their meal.
8.
Explain the execution of simulation algorithm in:

a)
SIMPSCRIPT.







b)
GPSS.
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1. a)
Discuss in detail the different types of simulation models.




    b)
Give examples of discrete and continuous Systems





    c)
Define system simulation








2. a)
Explain cobweb model of system simulation with an example.



    b)
Discuss the advantages of cobweb model compared to other models.

3. a)
Define hybrid simulation.

    b)
Explain simulation of an autopilot.





 

    c)
Explain Real time simulation








4. a)
Explain  the Monte-Carlo method.


    b)
Discuss some of the applications of Monte-Carlo method.




    c)
Is Monte-Carlo method a simulation technique?  Justify your answer.

5.
A milling machine department has 10 machines. The runtime until failure occurs on machines is exponentially distributed with a mean of 20 hours. Repair times are uniformly distributed between 3 and 7 hours. Develop a simulation model to study





a)  
How many repairpersons are needed to ensure that the mean number of machines running is greater than eight?

b)
If there are 2 repairpersons, estimate the expected number of machines that are either running are being served.

6.a)
List the steps used to measure utilization.

   b)
Write the step used to measure occupancy and its purpose.

7.
Draw GPSS block diagrams and write programs for the following problem.

Ships arrive a harbor at the rate of one every 1 ( 1 ½ hours. There are six berths to accommodate them. They also need the services of a crane for unloading and there are five cranes. After unloading, 10% of the ships stay to refuel before leaving; the others leave immediately. Ships do not need the cranes for refueling. Simulate the queues for berths and cranes assuming it takes 7 ½ ( 3 hours to unload and 1 ( ½ hours to refuel. Simulate for 100 ships to clear the harbor.
8.
With the help of a case situation illustrate the execution of simulation algorithm using GPSS.
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1. a)
Discuss the advantages and disadvantages  of simulation.

  

b)
Discuss some of the areas of application of system simulation.


2. a)
What are the important techniques used in simulation?




    b)
 What are the different types of system simulation? Explain each?



    c)
 Give the difference between simulation and analytical methods.



3. a)
Define system dynamics.








    b)
Draw the structure of system dynamics model and explain with one example.

    c)
Differentiate exponential growth model and exponential decay model.


4. a)
Explain Monte Carlo method.

    b)
What are distributed lag and Cobweb models and explain each?

5.
A production department has 20 identical machines. The run time until failure of a machine occurs is exponentially distributed with a mean of 10 hours. Repair times are uniformly distributed between 2 and 6 hours. Develop a simulation model to find.

a)
How many repairpersons are needed to ensure that the mean number of machines running is greater than 16.

b)
If there are 4 repairpersons, estimate the expected number of machines that are either running or being served.

6. a)
Explain counters and summary statistics used in simulation studies.

    b)
Explain the common method of summing the squares while computing the standard deviation.

    c)
Under what circumstances double precision calculations are needed while simulation.

7. 
Write a SIMSCRIPT program of a banking system, which follows FIFO rule.
8. a)
Discuss the data structures in  SIMSCRIPT and GPSS.

    b)
Discuss the simulation of events.
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