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There are 6 (six) questions. Answer all 6 (six) questions. The symbols have their usual meanings.
Programmable calculators are not allowed. Marks of each question and corresponding COs and POs are
written in the brackets.

Consider a scenario where the Bangladesh govemment has hired you to design a robust 40
network infrastructure for connecting all the public universities within the country. This (CO3,
network should facilitate the cxchange of academic resources, rescarch data, and PO2)
administrative information among universities, allowing for scamless communication and
collaboration.

Taking into account the following requirements;
+ Each university will have a dedicated network for is internal operations.
+ The inter-university network should provide high-bandwidth connectivity for data-
intensive applications, such as video conferencing and file transfers.
‘The network should be scalable to accommodate future growth in the number of
universities and users.
* The network should be secure and resilient to potential disruptions or cyberattacks.

Your task is to desi i solution that
In your design, clearly explain the following

a. Network topology: Describe the overall stricture of the network, including the
amangement of nodes and connections. Justify your choice of topology based on
the given requirements.
Network devices: Identify the primary network devices (c.g., routers, switches,
firewalls) required for the network and explain their respective roles in facilitating
communication.
Network protocols: Specify the communication protocols (c.g., TCP/IP, UDP) that
will be used for data transmission across the network. Explain the suitability of
these protocols for the envisioned applications.

twork. por from
unauthorized access, data breaches, and cyberattacks
Network scalability: Explain how the designed network can be expanded to
accommodate future growth in the number of universities and users,
Network management: Outline the network management tools and procedures that
will be employed to monitor, maintain, and troubleshoot the network cffectively.

Evaluation Criteria:
Clarity ork
Approprins selecton and Jusifcation of network compor

;- Effectivenss ofdiagrams, abes, and lowehars n Slstating th network design
. of future network ‘measures.

? resilience and
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Assume your network designed in question-1 has been approved for implementation, and 40
you are now assigned to implement the TCP/IP model and its application to your network. (CO3,
P02)

a. Explain why 15 of the TCP/IP. o
‘model for your network desig

b. Describe the primary responsibilites of each layer of the TCP/IP model in your
network design.

<. Explain the concept of Protocol Data Units (PDUSs), headers, and trailers in TCP/IP
data encapsulation for both intra-network and inter-network data transmission.

d D:scnlm how the spplicationayer message, iransporlaye segmen, petwork-

e ldenufy the layers i TP modl ruponslhle for routing in your network
soluti
© Explain why the ‘Transport layer is considered the "heart” of the TCP/IP model in
your network design.
& Interms of
the Transmission Control Protocol (TCP) and the User Datagram e (UDP).

network solution.

Evaluation Criteria:
+ Clarity and comprehensiveness of explanations.
Accuracy and relevance of cxamples.
+ Depth of understanding of TCP/IP model concepts
* Demonstrate the practical application of rCP/lP model principles.
* Effectiveness of diagrams, illustrations, and tabl

Assume your network design has been implemented successfully, and now determine the 35
(co3,
“This decision wil significantly impact network performance and user experience. P02)

Evaluate and select the most suitable routing algorithms or a combination of algorithms
from the < following optons

. test-Path,
. nouamg,

* Flow-based,

* Distance-Vector,
* Link-State,

+ Hierarchical and
* Muliicast

ustify yourchoics considering the following ucors:
i size and complexity,
. Trnf[c patterns and priorities,
+ Real-time data transmission requirements,
* Network resilience and fault tolerance,
* Scalability and adaptability to future growth.

Evaluation Citeria

lysis of routing algorith suitability.
. Cl:ar justifications for selecting specific algorithms or combinations.
- Effective use of diagrams, tables, and flowcharts for illustration.

adecp
Practical application of routing algorithm concepts to the given network scenario.
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Suppose you vant 0 send 100 data from s source 100 Fopiees Usmg appropriate 10

illustrations, explain how d h the follow (cor,
a. Circuit switching and PO1)
b, Packet switching.

Identify and explain which method is superior:
-rms of guaranteed service and
4 interms of faster delivery time.

‘You are assigned to transfer a large dataset of 500 gigabytes from one server to another. 10
Your available options are to transmit the data over a network link with a bandwidth of 1 (CO2,
Gbps (Gigabits per second) or to copy the data onto an external hard drive and physically PO2)
transport it to the destination.

Calculate the time it would take to transfer the 00 GB dataset using the network link, and

ompare it with the time required to transport the data physically if you assume the transit
speed of the courier service is 50 mph (miles per hour). Which methiod would be faster for
transferring this dataset?

Show your calculations hich method you
why, considering factors like speed, time, undclﬁ:lcncy

Imagine you're managing a data transmission process from your laptop to a server located 15
across a serics of interconnected networks. There are three different links involved, each (€02,
with its own characteristcs. Your task i to calculate the total end-to-end delay for a packet PO2)
travelling from your laptop to the server, considering various factors along the way.

The given purametersar:
Packet length (L): 2,000 bytes,

Propagation speed on all links: 2.0 % 10° meters per second,
Transmission rate of all links: 5 megabits per second (Mbps),
Packet switch processing delay: 2 milliscconds (msec),
Length of the first link: 3,000 kilometers,

Length of the second link: 2,500 kilometers,

Length of the third link: 1,500 kilometers.

Calculate the total end-to-end delay for the packe, considering the transmission rates,
propagation speeds, link lengths, and packet switch processing delay along the entirc route;
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