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Indian Institute of Technology, Kharagpur

Department of Electronics and Electrical Communication Engineering

EC60504: Computer Communication & Networking, Mid Semester Examination, Spring, 2015-2016.

Time: 2 Hours. Total Marks: 30 Answer any Six Questions.

1. [AJ In what type of switches degradation of saturation throughput is observed and why?
(a) In input queued switches, due to HOL blocking
(b) In Output Queued switches, due to HOL blocking
(c) In both Input and output queued switches, due to tail dropping
(d) In shared bus switches, due to permit overflow.

Which of the following options are incorrect?
(i) Only Statement (b) is true'
(ii) Both Statern ents (a) and (c) are true
(iii) Statement (d) is false. (2)

[B) Expectation of the indicator function of a event is:
(a) CCDF of the distribution of a random variable which is a function from the corresponding event set

to R+, (b) Probability of the event, (c) Half of the probability of the complement of the event.

Which of the following options are correct?
(i) Only statement (a) is true, (ii) Both the statements (a), (c) are false, (iii) Only statement (b) is

~ W
[C] Bernoulli splitting of a Poisson arrival process did generate several child arrival processes. Consider the

average inter-arrival times of the child processes. They are: (a) All equal, (b) Greater than the same of the parent
process, (c) elements ofa geometric progression series

Which of the following options are correct?
(i) Only statement (b) is false, (ii) all the statements are false, (iii) No answer is possible (iv) None of

the options (i), (ii), and (iii) are correct. (1)

2. Informally, a random process can be defined as a family of random variables X(t) depending on a real
parameter t. Here we shall consider the case when t is a non-negative parameter interpreted as time. A stream
of phone calls passing through a telephone exchange at a big hotel is a popular example of such a process. A
Poisson Process with intensity "-is one of the simplest mathematical models describing this real life
situation: X(t) can be interpreted as the number of calls received by a telephone exchange by time t. It is
natural to consider the random times at which these events occur: TJ, T2, ••• , TIl,... These times are called the
waiting times or the arrival times. What is the distribution of Tn? (5)



3.A communication line is divided into two identical channels each of which will serve a packet stream
where all the packets have equal transmission time T and equal inter-arrival time R > T. Consider,
alternatively, statistical multiplexing of the two traffic streams by combining the two channels into a single
channel with transmission time T 12 for each packet. Show that the average system lime of a packet will be
decreased from T to something between T 12 and 3T 14, while the variance of waiting time in queue will be
increased from 0 to as much as T2/16. (5)

4. [A] Which of the following protocols are examples of TCP/I P transport layer protocols? (I)
(a) Ethernet (b) HTTP (c) IP (d) UDP (e) SMTP (0 TCP

[B] Which of the following protocols work at TCPI/P networkaccess layer? (1)
(a) Ethernet (b) HTTP (c) IP (d) UDP (e) SMTP (0 TCP (g) PPP

[C] Which OSI layer defines the standards for cabl ing and connectors? (1)
(a) Layer I (b) Layer 2 (c) Layer 3 (d) Layer 4 (e) Layer 5 (0 Layer 6 (g) Layer 7

[D] Which of the following terms is used specifically to identify the entity that is created when
encapsulating data inside data link layer headers and trai lers? (I)
(a) Data (b) Chunk (c) Segment (d) Frame (e) Packet (f) None of these, no encapsulation by data link layer.
[E] In broadband wireless physical layer interface, 64QAM is used for close in subscribers, 16QAM is used
for medium distance subscribers, QPSK is used for distant subscribers. With a 25 MHz bandwidth what is
the data rate offered to distant subscribers? . (1)

(a) 50 Mbps, (b) 100 Mbps, (c) 25 Mbps, (d) IGbps.

5. [A] Number oflinks to connect n nodes in a mesh topology is == _

[B]. will force a maximum length of --------- which can be used in BUS topology.
[C] The two alternatives for the operation of the central node in STAR topology are:
_____ and _

(112)
(1)

(1)
[D]ln Ring Topology, the links are ; that is, data are transmitted in direction

only and all are oriented in the same way
[E] topology can be considered as an extension to BUS topology.
[F) is suitable for use in star and ring topologies
[G] Coaxial cable is suitable for use in topology.

(1)
(1/2)

(1/2)
(112)

6. Sigma Broadband charges for data usage in the following way - Rs. 0.40 for the first four MB or less and
on top of the same Rs. 0.09 multiplied by square of any additional data usage in MB. Thus if X represents
the random variable for the amount of data usage, the cost Y is given by; Y = 0.40, 0 :s X :s 4 0.40 + 0.09(X
- 4i, X > 4 Find the expected cost of a data usage. session, assuming that the duration of the session is
uniformly distributed between 3 and II minutes. Line speed is constant at IMB per minute. (5)

7. In a.discrete time slotted system packet sizes are equal and the same are equal to one time slot. Consider a

slot-wise i.i.d discrete arrival process feeding a store and forward switched, infinite buffered, queue with
FCFS service rule that serves at most one packet per time slot in a work conserving manner. The number of
arrivals An in the time slot (n, n+ 1) is a random variable that takes the values 0,1, and 2 with probabilities po,
PI, and P2, respectively. po+ PI+ P2=1. Find the condition for stability. Offer physical interpretation. (5)


