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UNIT 1 - Introduction and Application Layer













Network Topologies

Star Bus

All devices connect to a Single backbone cable;
central hub/switch; 90% + older, prone to single-
common in LANSs. point failure.

Ring

Data flows in a circle; used
in some fiber optic
networks (e.g., FDDI).

Mesh

Every device connected to
every other; high
redundancy, expensive;
used in critical backbone.



Introduction to Network Models

« Why Models? Standardize communication, ensure interoperability, simplify troubleshooting.
o OSI (Open Systems Interconnection) Model: 7 layers, theoretical, ISO standard (1984).
o« TCP/IP (Transmission Control Protocol/Internet Protocol) Model: 4/5 layers, practical, underpins the Internet.

o Key Concept: Encapsulation (data wrapped as it moves down layers).



The OSI| Model: Lower Layers (1-3)

Layer 3: Network

=5 Routes packets between networks; IP addresses; logical addressing.

Layer 2: Data Link

Y
Organizes bits into frames; MAC addresses; error detection.
Layer 1. Physical
@ Transmits raw bits over physical medium (e.g., Ethernet

Cat6 cable: 10 Gbps).



The OSI| Model: Upper Layers (4-7)

Layer 7: Application

Provides network services to applications (HTTP, SMTP).

- Layer 6: Presentation
Translates data format; handles encryption/decryption (SSL/TLS).
Layer 5: Session

Establishes, manages, and terminates communication sessions.

Layer 4: Transport

A Manages end-to-end communication; TCP vs. UDP; port
numbers.



The TCP/IP Model

Origin 1
Developed by DoD in the 1970s; practical implementation
focus.
2 Application Layer
Combines OSI Session, Presentation, Application layers
(e.g., HTTP, FTP, DNS).
Transport Layer 3

TCP and UDP protocols (e.g., TCP for reliable data, UDP

for streaming video).
4 Internet Layer

IP for logical addressing and routing (equivalent to OSI

Layer 3).
Network Access Layer 5

Combines OSI Physical and Data Link layers (e.g.,
Ethernet, Wi-Fi).



Key Networking Devices
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Hub

Layer 1, broadcasts all
traffic, inefficient (e.qg.,
10Mbps shared
bandwidth).
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Firewall

Network security device;
filters traffic based on
defined rules (e.qg.,
blocks specific port
access).
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Switch

Layer 2, intelligent
forwarding using MAC
addresses; reduces
network congestion by
10x vs. hubs.
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Router

Layer 3, connects
different networks,
makes routing decisions;
handles TM+
packets/sec.
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Conclusion: The Foundation of Connectivity

Integral to Modern Life Structured Framework

Networks are essential for business and daily Layered models ensure interoperability and order.
activities.

Crucial for Expertise Future Trends

Understanding basics aids troubleshooting and oG, loT, Al-driven automation shaping networks.

design.



