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CSE 4773: Internetworking Protocols

Answerall Figures in

2) Identify the five layers in the Internet Protocol Stack. Explain the principal responsibilities

10
of these layers. (con
(po))
b) Consider the network configuration depicted in Figure 1. Three nodes, 4, B, and C, simul- 15
taneously send 1000-byte messages to Destination Node Dhaka. Routers R1 and R2 forward  (CO1)
the data. All connections operate at 100 Mbit/s and signal propagation occurs at a speed of - (707)
% for alllinks. Here, ¢ denotes the speed of ight. Figure 1 also shows link lengths and the
switching method sets a maximum packet length of 500 bytes. ‘The routers re-transmit re-
reception. Node latency is 25 microseconds.
Calculate the end-to-end delay for this message transmission.
Figure 1: Network configuration for Question 1b)
2. ) Explain the operating modes of HDLC (High-Level Data Link Control) in computer net- B
working (con

oy

b) Consider a scenario where a host possesses the [P address 130.23.43.20 and the physical 10
address B2:34:55:10:22:10. This host intends to send a packet to another host with the P (con)
address 130.23.43.25 and the physical address A%:6E: F4:50:83:AB. However, the physical - (FO1)
address is unknown to the sender.

lustrate the essential steps involved in an Address Resolution Protocol (ARP) operation to
discover the unknown address
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) Mr. X intends to transmit 5000 KBytes of data to Mr. ¥ through a noisy channel. In this 10
scenario, for every successful 100-bit transmission, the channel experiences a loss of the ~ (C02)
subsequent 10 bits of data. Assuming a maximum packet length of 64 bits, which includes (02
50 bits of data and 14 b information, calculat ing:

. Determine the number of packets required for Stop-and-Wait ARQ, Go-Back-N ARQ,
and Selective Repeat ARQ protocols. The window size is .

ii. Evaluate the performance of each protocol in successfully completing the data trans-
mission.

3. @) "In Mobile IP, when a mobile host moves, information about its new location mustbe sent
host.” Justify the (co2)
(eon)
b Discuss briefly the ineffciencies in Mobile IP communication and the solution to the Trian- 5
gle Routing problem. (coz)
(o1
©) Four senders, 51, 52, 53, and CSMA/CD.Herethe 15
conditions are: (con)
+ No propagation delay (ro2)
* An inter-frame gap of 1-time unit
* Collision detection after 1-time unit
* A l-time unit jam sequence.
Hustrate the communication scenario and measure the total time units required for the
stations to complete data transmission in the CSMA/CD medium access in the following
ase:
* At=0t0t = 4, 51 transmits data.
* Atf=1¢=2andt =3,52 53,and 54 each have frames to transmit with respective
lengths of 2, 4, and 3 time units
* At =20, 51 has a new frame of length 2 to submit.
. 31,54 has a new frame of length 2 fo transmit.
+ The successive backoff times for S1is (1~2~34), S21s (2-4-3-4), 53is (4=3-1-1),
and $4is (3-2-1-2),
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