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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
END SEMESTER EXAMINATION-2015
M.Tech IV Semester
COURSE CODE: 11M1WCI432 MAX. MARKS: 45
COURSE NAME: Performance Evaluation of Networks
COURSE CREDITS: 3

Note: All questions are compulsory. Carrying of mobile phone during examinatio

treated as case of unfair means.

Section A [1 *9=9 Marks]

a. Suppose that customers arrive at a single-server
Poisson rate of one per every 12 minutes. The serv
service per 8 minutes. Compute the average nunt

b. Prove or disprove: In steady state achieved %
behave like an unbiased coin, regardless 9

c. Draw a state diagram of the DTMC for ¢

d  You have been asked to stand in fro

*giistomers in the system.

eral repeated tosses, the coin will
dl state.

tedyAtoha.

[# and count the arriving cars that drop the
college students. After measuringglor 6y 2 week, you find that the average number of
cars arriving per hour equals tiey ,,; of the number of cars per hour. What random
, model the number of cars arriving pet hour?

e. Explain absorbing state > Jielp of an example.

f. Prove or disprove: FQ idic Markov chain, the limits vj = 1im ne py () exist.

g. With the help of di %1ain the CTMC for preventive maintenance model.

h. Explain Markovd  fhodel with the help of an example.

i, Consider a gl ver system with M clients in which individual think times are

{Bited with mean 1 /% seconds. Assume that service time per request is
stributed with mean 1/ p seconds. The steady state probability that the

Section B [4.5 *3=13.5 Marks]

- er a queuing system, arrival rate A, with two serders. The service rates for two SCIVers

i and pa (1 = M2) respectively. Both of the servers share a common queue. The state of
the system is defined to be the tuple (ni, ny) where n; > 0 denotes the number of jobs in the
queue including any at the fastest server, and nz € {0,1} denotes the number of jobs at the
slower server. Draw a state diagram for the M/M/2 heterogeneous queue. Give the balancing
equations in the steady state conditions.



()

Consider a model of a program executing on a computer system with m I/O devices and a
CPU. The program will be in one of the m+1 states denoted by 0,1,...m so that in the state 0
the program is executing on the CPU, and in the state i (1 <i < m) the program is performing
an I/O operation on device i. Assume that the request for device i occurs at the end of the
CPU burst with probability q;, independent of the past history of the program. The program
will finish execution at the end of a CPU burst with probability qo so that )’ =0wm)qi = 1. We
assume that the system is saturated so that on completion of one program,g
statistically identical program will enter the system. Model the system with Dj ‘
Markov Chain.

Consider a queuing system with bulk service model. Consider a single;
queuing system in which the server is able to serve two custor
However, if there is only one customer in line, then she serves, i
Determine the proportion of customers that are served alone.
customers waiting in the system?

thé average number of
Section C [7.5 *3=22.5

a. Consider an M/M/1 queuing system 1n
owing to a limitation on queue size. ] the’
request is rejected because the queye ul , Find the throughput of the system in the
steady state. ¢

b. On a network gateway, megsurégchgf show that the packets arrive at a mean rate of 125
packets per second (pps)
Using an M/M/1 modé
if the gateway had,

e and common queues respectively.

U are given a k-out-of-n system in which » units are active and m units are in a standby
,, Status. There is a single repairperson with repair rate p. Give a queuing network that will
~ model the behavior of this system.

Write short notes on the following.

a. Hypo-exponential distribution

b. PASTA (Poisson arrivals see time averages)
c. Birth and Death process



