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Set |

Question .1.) Explain different layers of OSI model?

Answer .:- The Open Systems Interconnection (OSI) model, developed by the
International Organization for Standardization (ISO), acts as a conceptual framework
for understanding network communication. It divides the complex process of data
transmission between computers into seven distinct layers, each with its own
specialized functions. Let's delve into each layer and break down their unique roles:

1.

Physical Layer: The foundation of the OSI model, the physical layer focuses
on the raw, physical transmission of data bits across a network medium like
cables or wireless signals. It deals with issues like voltage levels, timing, data
rate, and physical connectors. Protocols like Ethernet and RS-232 operate at
this layer.

Data Link Layer: Building upon the physical layer, the data link layer
packages data into frames, adds error detection and correction mechanisms,
and controls access to the physical medium. It manages reliable data
transmission over unreliable physical links and uses protocols like Ethernet,
PPP, and HDLC.

Network Layer: Now we enter the realm of logical addressing and routing.
The network layer assigns unique |IP addresses to devices on the network and
determines the best path for data packets to reach their destination. Protocols
like IP, ICMP, and BGP work at this layer, enabling routing across complex
network topologies.

Transport Layer: Focusing on reliable end-to-end data delivery, the transport
layer establishes connections between communicating applications, ensures
that data packets arrive in the correct order and without errors, and handles
flow control for efficient traffic management. Protocols like TCP and UDP
operate here.

Session Layer: Moving towards the application layer, the session layer
establishes, manages, and terminates sessions between communication
partners. It handles authentication, authorization, and synchronization,
ensuring orderly data exchange and preventing unauthorized access.
Protocols like RPC and NetBIOS fall under this layer.

Presentation Layer: Concerned with data format and encryption, the
presentation layer translates data between different formats (e.g., text, image,
video) used by applications and ensures compatibility across different
systems. It also handles data encryption and decryption for secure
communication. Protocols like JPEG, MPEG, and SSL/TLS reside at this
layer.
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7. Application Layer: At the top of the OSI model sits the application layer, the
one closest to the user. It provides services directly to applications and users,
enabling various network applications like email, file transfer, web browsing,
and remote access. Protocols like HTTP, FTP, SMTP, and Telnet operate at
this layer.

Question .2.) Write about Line coding Techniques ?

Answer .:- Line Coding Techniques: Shaping the Bits for Efficient Transmission

In the digital world, information reigns supreme, zipping between devices through
intricate networks. But before data embarks on its journey, it undergoes a crucial
transformation: line coding. This fascinating process translates the binary language
of 1s and Os into electrical or optical signals suitable for transmission across cables
or through the air.

Line coding techniques go beyond simply representing bits as high or low voltages.
They tackle a multitude of challenges to ensure efficient and reliable communication.
Let's dive into the different types of line codes and their unique properties:

1. Unipolar Coding:

e NRZ (Non-Return-to-Zero): The simplest form, NRZ maintains a constant
voltage level for a whole bit period, with different levels representing Os and
1s. For example, NRZ-L uses a high voltage for 1s and low for Os, while NRZ-
| inverts the voltage on each bit transition.

e Unipolar RZ (Return-to-Zero): A transition occurs in the middle of each bit
period, returning to zero voltage briefly. This helps with clock recovery and
avoids long DC components, but doubles the bandwidth requirement
compared to NRZ.

2. Polar Coding:

e NRZ-L & NRZ-I: As mentioned in Unipolar, these maintain a constant voltage
level for a bit period but use different levels for Os and 1s.

e Polar RZ: Similar to Unipolar RZ, transitions occur in the middle of each bit
period, but with different voltage levels for Os and 1s. This avoids long DC
components while maintaining DC balance.

« Manchester & Differential Manchester: These use transitions in the middle of
each bit period to encode both data and clocking information. Manchester
encodes transitions on both edges for a 1 and no transition for a 0, while
Differential Manchester transitions only for a 1 and maintains the previous
level for a 0.
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3. Bipolar Coding:

o AMI (Alternate Mark Inversion): Uses three voltage levels - positive, negative,
and zero. Zero represents a 0, and 1s alternate between positive and
negative voltage to avoid long DC components.

e Pseudoternary: Similar to AMI, but transitions between positive, negative, and
a smaller zero or near-zero voltage level. This provides better noise immunity
than AMI.

4. Multilevel Coding:

e M-ary encoding: Represents multiple bits (more than 2) with a single symbol
using different amplitude, frequency, or phase levels. For example, 4-level
PAM (Pulse Amplitude Modulation) uses four voltage levels to represent two
bits.

5. Multitransition Coding:

e Manchester codes: Already discussed under Polar Coding.

o CML (Current Mode Logic): Uses current pulses instead of voltage transitions
for data encoding, offering lower electromagnetic interference and better
noise immunity.

Choosing the right line code depends on factors like available bandwidth, noise level,
transmission medium, and desired features like clock recovery and DC balance.
Understanding the trade-offs between different techniques empowers engineers to
design efficient and reliable communication systems.

Beyond their technical details, line coding techniques illustrate the beauty and
complexity of information transmission. By transforming the digital into the physical,
they weave the invisible threads of communication that bind our networked world
together.

Question .3.) Explain different type of errors in data transmission?

Answer .:- In the digital journey of data, errors lurk like unexpected roadblocks,
threatening the integrity and clarity of information. These errors, caused by a variety
of factors, can disrupt communication and impact everything from streaming your
favourite video to sending critical medical data. Let's explore the different types of
errors that can occur in data transmission:
1. Bit Errors:
o Single-bit error: The most common, this involves only one bit flipping from 0 to
1 or vice versa within a data stream. Depending on the data structure, even a
single-bit error can have significant consequences.
« Multiple-bit error: Two or more consecutive bits get corrupted, potentially

altering a larger chunk of data and causing more significant distortion.
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o Burst error: When errors cluster together within a short sequence, forming a
"burst," it can be particularly challenging to correct. This often happens due to
sudden interference or noise bursts on the transmission medium.

2. Framing Errors:

e Loss of synchronization: In data packets, specific patterns mark the beginning
and end of data. If these markers are corrupted, the receiver loses track of the
data structure, leading to garbled information.

e Incomplete frame: Part of the data packet is lost during transmission, resulting
in missing information on the receiving end.

3. Checksum Errors:

o Checksum mismatch: To ensure data integrity, checksums are calculated at
the sender's end and appended to the data. The receiver recalculates the
checksum and compares it to the received one. If they don't match, an error
has occurred.

4. Protocol Errors:

o Misconfiguration: Incorrect network settings or incompatible protocols can
lead to communication failures where devices cannot understand each other.

e Routing errors: Data packets may be misdirected or loop endlessly due to
faulty routing information or network congestion.

5. Environmental Errors:

o Electromagnetic interference (EMI): External sources like power lines or radio
waves can introduce noise into the transmission medium, corrupting data.

o Physical damage: Damaged cables or malfunctioning network equipment can
disrupt signal transmission and cause data loss.

Understanding these different types of errors is crucial for designing robust
communication systems. Error detection and correction mechanisms are
implemented at different layers of the network stack to mitigate their impact.
Techniques like parity checks, checksums, and error-correcting codes help identify
and potentially correct errors before they reach the user.
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Set I

Question .4.) What are the major criteria for an efficient and efficient
network?

Answer .:- In the intricate world of networked devices, efficiency reigns supreme.
Whether it's a sprawling corporate network or a humble home internet connection,
the ability to transfer data quickly, reliably, and securely defines its success. So,
what are the major criteria that shape an efficient and effective network? Here are
the key pillars:

1. Performance: This fundamental measure encompasses the raw speed and
responsiveness of the network. Factors like:

e Bandwidth: The maximum data transfer rate, often measured in Mbps or
Gbps. Higher bandwidth facilitates faster downloads, smoother streaming,
and efficient multi-tasking.

o Latency: The time it takes for data to travel from one point to another. Low
latency is crucial for real-time applications like video conferencing and online
gaming, where even slight delays can be disruptive.

« Jitter: Fluctuations in latency can cause data packets to arrive out of order,
impacting audio and video quality and responsiveness in online games.
Minimizing jitter ensures smooth data flow.

2. Reliability: A network's ability to consistently deliver data without fail is
paramount. This depends on:

o Uptime: The percentage of time the network is operational and accessible.
High uptime ensures minimal downtime, preventing disruptions and
productivity losses.

e Resilience: The network's ability to withstand errors and unexpected events
like software glitches or hardware failures. Redundancy measures like backup
links and fault-tolerant systems keep the network humming even when
unexpected obstacles arise.

« Scalability: The ability to adapt to changing demands without compromising
performance. As data usage and connected devices increase, a scalable
network can adjust resources and accommodate growth seamlessly.

3. Security: Protecting sensitive data from unauthorized access, theft, or
manipulation is non-negotiable. Network security relies on:

« Authentication: Verifying the identity of users and devices before granting
access. Strong authentication protocols prevent unauthorized access
attempts.

e Encryption: Scrambling data in transit and at rest to render it unusable if
intercepted. Secure encryption keeps sensitive information confidential.
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Firewalls: Monitoring and filtering incoming and outgoing traffic to block
malicious attempts and malware. Robust firewalls act as a guard, keeping
threats at bay.

4. Manageability: Efficiently managing and maintaining the network is crucial for
optimal performance. This involves:

Monitoring: Continuously tracking network performance, resource utilization,
and potential security threats. Proactive monitoring allows for quick
identification and resolution of issues.

Configuration: Easily deploying and adjusting network settings to
accommodate changing needs and optimize performance. User-friendly
configuration tools empower administrators to manage the network effectively.
Troubleshooting: Efficiently diagnosing and resolving network problems to
minimize downtime and disruptions. Robust troubleshooting tools are
essential for keeping the network running smoothly.

5. Cost-effectiveness: Balancing efficiency with affordability is critical. This

involves:

Optimizing resource utilization: Selecting the right equipment and
configuration to meet needs without unnecessary overspending. Efficient
resource allocation keeps costs under control.

Scalability: Choosing solutions that can grow with changing requirements,
avoiding the need for frequent expensive upgrades. A scalable architecture
promotes long-term cost-effectiveness.

Open standards: Utilizing open standards and interoperable equipment allows
for greater flexibility and potentially lower costs compared to proprietary
solutions.

These major criteria work in concert to define an efficient and effective network.
Striking the right balance between them requires careful consideration of individual
needs, resources, and priorities. By focusing on performance, reliability, security,
manageability, and cost-effectiveness, network architects and administrators can
build a digital infrastructure that empowers connectivity, productivity, and growth.
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Question .5.) Compare and contrast datagram networks and virtual circuit
networks.?

Answer .:- Datagram vs. Virtual Circuit Networks: A Tale of Two Paths

In the intricate world of computer networks, data dances across connections,
traversing routers and cables to reach its destination. But how it chooses its path and
the guarantees it receives along the way depend on the network type it utilizes. Enter
the two major players: datagram networks and virtual circuit networks. Let's dive into
their distinct approaches and understand how they shape the digital landscape.
Datagrams: The Independent Wanderers:

Imagine a bustling marketplace where information packets, or datagrams, are tossed
randomly, each carrying its own address like a travel tag. This, in essence, is the
datagram network. Each packet navigates autonomously, choosing the least
congested path at every hop without prior reservation. Think of it like sending
postcards — fast and simple, but with inherent uncertainties.

Key features of datagram networks:

o Connectionless: No pre-established pathways for data flow. Each packet acts
independently, making them faster and simpler to implement.

o Unreliable: Datagrams may arrive out of order, be duplicated, or even lost due
to congestion or errors. Error detection and correction are typically at the
application layer.

o Efficient for bursty traffic: Sudden bursts of data, like streaming video, flow
easily without requiring dedicated connections.

o Examples: The internet is primarily a datagram network, utilizing IP (Internet
Protocol) for routing packets.

Virtual Circuits: The Predictable Path-Takers:

Now, picture a network resembling a well-paved highway, where before any data
travels, dedicated lanes are established for each communication pair. This is the
virtual circuit network, pre-configuring a specific route and allocating resources for
seamless data flow. Imagine sending registered mail — slower to set up, but
guaranteed delivery and order.

Key features of virtual circuit networks:

« Connection-oriented: Before data transfer, a virtual circuit is established,
reserving resources and guaranteeing a specific path for communication.

o Reliable: Data packets arrive in order, with error detection and correction
mechanisms built into the network layer.

« Inefficient for bursty traffic: Setting up and tearing down virtual circuits for
short bursts of data can be resource-intensive.
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o Examples: Telephone networks and some VPN (Virtual Private Network)
technologies utilize virtual circuits.
Comparing and Contrasting:

Feature Datagram Networks Virtual Circuit Networks
Connection type Connectionless Connection-oriented
Reliability Unreliable Reliable
Order of delivery Out-of-order possible In-order delivery guaranteed
Error handling Application layer Network layer handles errors

responsibility
Resource allocation No pre-allocation Resources dedicated for each
connection
Efficiency for bursty Efficient Inefficient
traffic
Examples Internet, UDP Telephone networks, VPNs

Choosing the Right Path:

The choice between datagram and virtual circuit networks depends on your priorities.
Datagrams shine in their simplicity and efficiency for bursts, making them ideal for
the open internet. Virtual circuits offer guaranteed delivery and order, crucial for real-
time applications like voice and video calls.

Question .6.) Discuss the different type of mode for propagation of light along optical
channels?

Answer.: - Guiding Light: Exploring Different Modes in Optical Channels

Optical channels, those glass threads carrying data pulses at the speed of light, are
the backbone of modern internet infrastructure. But within these seemingly simple
conduits, light can travel in distinct "modes," each shaping its propagation and
influencing the efficiency and capabilities of these networks. Let's delve into the
fascinating world of optical modes and understand their unique characteristics:

1. Single-Mode Propagation:

Imagine a focused beam of light coursing through the heart of the fiber, like a solitary
dancer on a vast stage. This is the single-mode regime, where only one distinct
mode, with a specific well-defined size and shape, can propagate within the core.
Characteristics:

e High bandwidth: Due to the single, controlled mode, data signals experience
minimal distortion and dispersion, allowing for high data rates and long
transmission distances.

e Low crosstalk: Minimal interaction between the solitary mode and other
environmental factors results in reduced crosstalk, leading to cleaner and
more reliable signal transmission.
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o Long-distance applicability: Ideal for high-capacity, long-distance
communication due to its inherent stability and resistance to signal
degradation.

2. Multimode Propagation:

Picture a vibrant party on the same stage, with multiple beams of light, each
bouncing and interacting with the fiber core's boundaries. This is multimode
propagation, where several distinct modes, with different sizes and shapes, coexist
within the core.

Characteristics:

« Higher modal dispersion: Varied path lengths for different modes lead to
signal spreading and distortion, limiting bandwidth and transmission distances
compared to single-mode.

e Increased sensitivity to modal crosstalk: Different modes can interfere with
each other, potentially corrupting the data signal.

« Suitable for shorter distances: While not ideal for long-distance applications,
multimode fibers offer larger core diameters, making them easier to handle
and couple light into, suitable for shorter-distance data links.

Beyond the Binary:

These are just the main stars of the mode show. In reality, a multitude of factors, like
core size, refractive index profile, and wavelength of light, influence the number and
characteristics of supported modes.

Step-index Multimode: Each mode has a distinct boundary within the core,
simplifying analysis and offering good bandwidth for shorter distances.
Graded-index Multimode: The refractive index gradually decreases towards the
core edge, partially compensating for modal dispersion and slightly extending
transmission distances compared to step-index multimode.

Few-mode Propagation: An emerging area exploring a limited number of controlled
modes offering a sweet spot between the single-mode and multimode scenarios,
potentially bridging the gap for next-generation applications.

Understanding the different types of modes equips us to design efficient and optimal
optical channels. From high-speed long-distance communication to robust short-
distance networks, each mode plays a crucial role in shaping the future of light-
based data transmission.
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