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The tlgures ln the margln lndlcate
Jull marks Jor the guestlons.

Answer all questions.

1. Attempt ang one of the following : 10

(a) Consider the queuing delag in a router
buffer (preceding an outbound link).
Suppose all packets are L bits, the' tiansmission rate is R bps, and that N
packets simultaneously arrive at the
buffer every LN/R seconds. Find the
auerage queuing delag of a Packet.
(Hint: The queuing delay for the first
packet is zero; for the second packet
L/R; for the third Packet 2LlR. The
Nth packet has alreadY been
transmitted when the second batch of
packets arrives)



2.

(b) GeneraTize the end-to-end delag formulafor heterogeneous proce ssing rates,
transmission rates and propagation
delags. 10

Attempt the following :

(a) TCP carl be enhanced with SSZ to
provide process-to-process securitv
services, including encryption. Does SSi
operate at tl:e transport lager or the
application layer ? If the application
developer wants ICp to be enhanced
with SSL, what does the developer has
todo? 10

(b) Consider an e-commerce site that wants
to keep a purchase record for each of
its customers. Describe how this can
be done with coohjes. 10

(a) Why do HTTP, FTp, SMTp and. pOp3
rLrn on top of 7CP rather thal on UDp ?

4
(b) 'True or False ? g

(i) With non-persistent connections
between browser and origin server,
it is possible for a single ICp
segment to carry two distinct I{T?p
reEtest messages.

.).
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(iil An user requests a Web Page that
consists of some text and two
images. For this page, the client
wili send ofle request message and
receive three response messages,

(iii) Two distinct'Web Pages (for
example,
www.mit.edu / research.html and
www. mit. edu / students. html) can
be sent over the same Persislent
connection,

(iu) T};e Date : header in ll:e HTTP
response message indicates when
the object in the resPonse was last
modified.

(c) What is the difference between MAIL
FROM : in SM?P and From : in the
fiail message itself ? 8

Or

(a) What is an ouerlag nehuork ? Does it
include routers ? What are t}:re edges
in the overlay network ? How is the

Elery -llooding ouerlag netu.tork created
and maintained ? 10
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(b)

(c)

Skype uses P2P techniques for two
important functions. What are theY ?O

What is a uthois database ? Discuss
why whois databases should be made
publicly available ? 6

Consider a TCP annedion between Host
A and Host B. Suppose that the ?CP
segments traveling from Host A to Host
B have source port number x and
destination port number y. What are the
soure and destination port numbers for
the segments traveling from Host B to
HostA? 2

Is it possible for an application to enjoy
reliable data transfer even when the
application runs over UDP? If so, how ?

4

Suppose you have the following two
bytes: 0011O100 and 01101OO1. What
is the l's complement for these 2 bytes ?

For the bytes noted above, give an
example where one bit is fliPPed in
each of the two bytes and yet the l's
complement does not change ?
Suppose you have the following two
bytes: 1111O101 and OO101001. What
is the l's complement for these 2 bgtes ?

6

(o)4.

(b)

k)
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(d) Answer true or false to the following
statements and briefly justify your
answer : 8

0 T};re altemating bit protocol is the
same as the SR Protocol with a
sender and receiver window size
of l.

(it) With GBIV, it is possible for the
sender to receive an ACK for a
packet that falls outside of its
current window.

1,t, With the SR protocol, it is possible
for the sender to receive an ACK
for a packet that falls outside of
its current window.

(iu) Tlre altemating bit protocol is t}re
same as the GBJV protocol with a
sender and receiver window size
of 1.

What are the two most imPortant
network layer functions in a datagram
netutork ? What are the three most
important network lager functions in a
uirtual-ciratit nehaork ? 4

(o)5.
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Do routers have IP addresses ? If so,
how many ? 4

Suppose an application generates
chunks of 40 bgtes of data every
2Omsec, and each chunk gets
encapsulated in a TCP segment arrd
tlren an IP datagram. What percentage
of each datagram will be overhead, and
what percentage will be application
data ? 4

Compare and contrast link-state and
distane-uector routing algorithms. 8

6

h)

(c)

(d)
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