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different types of switching networks and analyses the performance of network.
various error detection and correction mechanisms, flow control mechanisms and
protocols

bletting and analyses the performance of network layer, Construct and examine various

Q. No | Question '\M 'c BL
L o)

a telecommunications
generation cellular networl

mu

ineer, you are assigned for designing a next-
for a high-density metropolitan city. The system
upport thousands of simultaneous users, ensuring high data throughput,
nimal latency, and seamless connectivity. To achieve this, your team
ts Frequency Division Multiplexing (FDM) and Time Division
lexing (TDM). .
) Compare the advantages and disadvantages of FDM and TDM in a high-
| traffic cellular network with thousands of simultaneous users. Which
j technique (FDM or TDM) would provide better performance in terms of 10
| bandwidth efficiengy and dynamic adaptability in mobile networks? Justify
| your answer. (6 Marks)
(b) Determine which multiplexing technique (FDM or TDM) is more effective
| for the following real-time cellular network applications and explain why:
| i) Autonomous vehicle communication and real-time traffic management
in a smart city (2 marks).
ii) Live broadcasting of a major sports event over a mobile network with
thousands of simultaneous viewers (2 marks). EDPM

llite communication system uses ALOHA protocols to manage |
users transmitting data over a shared wireless channel. The system ‘

its 300-bit frames on a 300 kbps channel. The network collectively [
rates 900 frames per second from all active users Calcula\e‘ T'ulnerable i
re and throughput in pure ALOHA and slotted ALOHA. _(6 marks)

) | 10
N . . ' ing diagram for the |
(b) For a system using Selective Repeat ARQ, draw the timing diag;
sender and receiver windows in the following cases:

1. Frame 0 is sent and acknowledged. ledged | |
B o ack vledged. |
2. Frames | and 2 are sent; both are acknowledg . - al
s 1 and 2 are sent; " > ) ) 0 a .
N 3. Frames 3, 4, and S5 are 55}1‘;,‘\“\}(4 4 s received, requinng a| | |
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retransmission of Frame 4. T
4, Frames 4, 5, 6, and 7 are sent; frames 4 through 7 are acknowledged.
Draw the sender and receiver windows for each of the above scenarios, |
showing how Selective Repeat ARQ handles acknowledgments and |
retransmissions. (4 marks)

A university network administrator has been assigned the 172.20.0.0/16 block

and needs to subnet the network to accommodate different campus facilities
and departments.

The university’s IP allocation requirements are as follows

. Administration Offices require 20 subnets, each needing 512
addresses.

Academic Departments require 40 subnets, each needing 256
addresses.

. Student Dormitories require 10 subnets, each needing 128 addresses

Research Labs require 20 subnets, each needing 1,024 addresses.
(a) Design the subnet allocations and specify the subnet masks for each group
(8 Marks)

(b) Determine the number of allocated and remaining IP addres
Marks)

ses. (2 Marks)
v

A delivery service company is optimizing its route planning system using
Dijkstra’s shortest path algorithm. The city’s road network is represented as a
weighted graph, where intersections are nodes, and roads connecting them
have travel times (weights) in minutes.
The company wants to determine the fastest deliv ery route from their mair
warehouse (Node A) to all other delivery locations. The following road
network is provided:
* Intersections (Nodes): A, B, C, D, E, F
¢ Roads and travel times (Edges with weights):
A — B (6 min)
A — C (2 min)
B — C (3 min) |,
B — D (5 min) .
C— D (1 min)
| C — E (4 min)
‘ D — E (2 min)
| D — F (3 min)
E — F (5 min)
(a) Apply Dijkstra’s algorithm step by step to determine the shortest travel
‘ time from the warehouse (Node A) to all other intersections. (8 Marks)
(b) Explain why Dijkstra’s algorithm is suitable for this type of pr
“ discuss its efficiency in real-time logistics and navigation appl
| Marks)

em and
cations. (2

S —
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|5, | (@) A cloud storage provider is transmitting five data packets from ¥ts primary

| data center to a backup data center. The path length of the packetl is 4000Km
and visited Routers 1, 3, 4, 6. The path length of the packet2 is 10500Km f'm_d
visited Routers 1, 2, 5, 6. The path length of the packet3 is m anq 1? 1S
visited Routers 1, 2, 3, 6. The path length of the packet4 is 9700Km and 1t 1s

visited Routers 1, 4, 6. The path length of the packet5 is 10200Km and it is
‘ visited Routers 1, 4, S, 6. '

The delay at each router (including waiting and processing) is as follows:
+ Router ] — 4 ms '
; ; + Router2 — 12 ms
? + Router3 — 15ms
‘ + Routerd4 — 8 ms
« Router 5 — 18 ms
| « Router 6 — 20 ms
| The propagation speed of the network is 2x10% m/s.
| Calculate the total delay for each packet, considering propagation delay, 10
. waiting delay and router processing delay. Determine the order in which the
packets arrive at the backup data center. (7 marks)

' (b) A global stock exchange company needs to transmit real-time financial
| data between its affices in Mumbai, Delhi, and Bengaluru. The company relies
' on a high-speed fibre-optic network connecting these financial hubs.
| Network Setup:
‘ »  Mumbai to Delhi: Transmission Rate = 100 Gbps, Cable Distance =
1,400 Km
« Delhi to Bengaluru: Transmission Rate = 50 Gbps, Cable Distance =
2,000 Km ‘
. Bengaluru to Mumbai: Transmission Rate = 200 Gbps, Cable Distance
= 1,500 Km
‘ . The propagation speed of light i|'1 ﬁbrc-oplic cables is 2 x 10% m/sec.
| Compute the network latency (lrans.mlsswn delay +. Pl'Opagation delay) for
' financial data traveling from Mumbai to Bengaluru via Delhi. Ignore queuing |

and processing delays. 3 Marks) 0 | ]
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