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Note:

(i) There are THREE questions in this paper. Answer all the questions. The answers should be precise and
to-the-point.

(ii) Write down the assumptions clearly, if any. No queries will be entertained during the exam hours,

1. State whether the following statements are TRUE or FALSE. Write a justification (within maximum
50 words) against your answer. Note: Marks will only be given if both the TRUEIFALSE assignment
as well as the justification are correct - there is no separate marks for justification only.

(a) Consider a switched Ethernet broadcast domain, where 10 different machines are connected with
a 24 port switch. Along with the MAC layer CSMA based channel access protocol, collision
detection is also necessary in this broadcast domain.

(b) A single autonomous system can run two different routing protocols (like RIP and OSPF) si-
multaneously.

(c) NAT is essential to run a HTTP proxy server.

(d) Assume two nodes A and B are connected via switched Ethernet. A wants to send data to B.
A first sends a ARP request asking for the MAC address of B. and receives the corresponding
ARP reply from B. Just after this, B wants to send data to A. Now, B needs to send another ARP
request asking for the MAC address of A.

(e) Hop-by-hop flow control is not sufficient to ensure end-to-end flow control.

(f) Assume host A has a private JP and it is behind a NAT. Now, any machine that does not belong
to the same subnet as of A (and also outside the NAT). can initiate a connection to A.

(g) Assume hostA is 'behind a HTfP proxy, but holds a public JP. Now, any machine that does not
belong to the same subnet as of A, can initiate a connection to A.

(h) Assume two IP network namespace N 51 and N 52 which are running on the same physical
machine. Then we can transfer data from N 51 to N 52 without involving the physical network
interface.

(i) In a SON architecture, the ARP requests can be handled by both the controller as well as the
switches.

(j) ICMP is not necessary in SON architecture, as the controller has centralized control. [201
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R1, R2, R3 : Routers IL3 Switches)
51,52, 53 : L2 Switches
H1 . H14 : Host machines

Figure I: Network topology for Question 2

2. Consider the network topology of an institute network, given in Figure I. R I, R2 and R3 are the
routers (or L3 switches). R3 is the gateway of the institute network that implements a NAT. the
institute got 10 public IP addresses - 202.141.81.11 - 202.141.81.20.

S I, S2 and S3 are the layer-S switches. The network administrator wants to build two private subnets
SI and S2,- S I connected with router Rl , and S2 connected with router R2. She picks up the private
address range 10.12.0.0/1 0, and divides the subnet addresses accordingly.

(a) Divide the address range for the two subnets S I (connected with router R I) and S2 (connected
with router R2). Assign IP addresses to all the hosts.

(b) Assign IP addresses to the router interfaces. Note, RI has four interfaces, whereas R2 and R3
have three interfaces each.

(c) Assume, the routers interconnect themselves via L2 interfaces (i.e. RI-R2, RI-R3 and R2-R3
are L2 interfaces). Draw the routing table for Rl for static routing. Try to minimize the routing
table entries.

(d) Now assume, the router interconnects themselves via L3 interfaces. Draw the routing table for
R2 lor static routing. Try to minimize the routing table entries.
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3. Answer following questions within maximum 80 words each.

(a) During DARPA Internet design, connectivity was given more importance than accountability.
State two advantages and two disadvantages over the present network architecture, if account-
ability had been given more importance than connectivity. Give #\>one line justification for each
advantage and disadvantage that you mention. [4J

(b) L2 forwarding uses spanning tree protocol (STP) lor avoiding forwarding loop, which constructs
a spanning tree across L2 switches before the actual forwarding lakes place. Can we use a similar
protocol like link state routing in L2 for avoiding forwarding loop? - Justify your answer. [4J

(c) Assume you want to implement link state routing protocol over a SO based network. Write
down in bulleted points, what are the tasks of the SD controller for managing link state routing.
Explain how the controller will interact with the switches to implement the protocol. [4]

(d) UDP does not provide any additional services on top of IP. Then what is the utility of UDP as a
transport layer protocol? [4]

(e) SON provides a centralized view of the network. Then do you think that the congestion control
in TCP would be redundant in a SDN supported network, and can be omitted from the TCP
design? - Justify. [4]
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