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Computer Network 
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Share a nearly limitless range of information and services, 

including:

• Documents 

• Email and messaging 

• Websites 

• Databases 

• Music 

• Printers and faxes

• Telephony and videoconferencing 
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What is Networking
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Device Picture
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Ipconfig/all - Command
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Computer Address
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Physical Address
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Logical Address
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Categories of Topology
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Bus topology 
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► Bus topology ,all devices share single communication line or cable

► One long cable acts as a backbone to link all the devices in a 

network. 

►Nodes are connected to the bus cable by drop lines and taps. 

Tech Geek      techgek.co.in                            

info@techgek.com



12

Advantages

► Ease of installation

► Bus uses less cabling 

Disadvantages 

► Difficult reconnection and fault isolation 

► Difficult to add new devices 

❖ Bus topology was the one of the first topologies used in the design of early 
local-area networks. 
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Ring Topology 
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▪ Each host machine connects to exactly two other machines, creating a circular 
Network Structure 

▪ A signal is passed along the ring in one direction, from device to device, until it 
reaches its destination. 
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Advantages 

▪ A ring is relatively easy to install and reconfigure 

▪ A ring is better at handling load 

▪ A central server is not required for the management of this topology 

Disadvantages 

▪ Data sent from one node to another has to pass through all the intermediate nodes. 

▪ The  transmission  speed drops with an increase in the number of nodes

▪ The failure of a single node in the network can cause the entire network to fail 
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Mesh Topology
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• In a mesh topology, every device has a dedicated point-to-point link to every 
other device.

• The term dedicated means that the link carries traffic only between the two 
devices it connects. 
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Advantages 
• It can handle heavy traffic, as there are dedicated paths between any two network 

nodes. 

• The failure of a single node does not cause the entire network to fail as there are 
alternate paths for data transmission 

Disadvantages 

• A lot of cabling is required

• Costs incurred in setup and maintenance are high.

• Administration of a mesh network is difficult. 
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Star Topology 
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• In a star topology, each device has a dedicated point-to-point link only to a central 
controller. Usually called a HUB  

• The devices are not directly linked to one another. 

• A star topology does not allow 
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Advantages 

• A star topology is less expensive 

• It easy to install and reconfigure 

• Robustness 

Disadvantages 

One big disadvantage of a star topology, is the dependency of the whole topology on one 
single point  in the hub 
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Hybrid Topology
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• It is two different types of topologies which is a mixture of two or more topologies. 

• For example if in an office in one department ring topology is used and in another star 
topology is used, connecting these topologies will result in Hybrid Topology 
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Network Devices
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HUB
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Hub Replaced by Switch
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Switch-CAM Table
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Received by Only B
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Router?
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Router?
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Layered communication
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TCP/IP Protocol Suite?
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TCP/IP Protocol Suite?
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Seven layers of the OSI model
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Open Systems Interconnection (OSI) model 
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The OSI model is not a protocol; it is a model for understanding and designing a network 
architecture that is flexible, robust, and interoperable 
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Protocol Data Units (PDUs)
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• OSI model, each layer adds a header containing protocol information specific to that 
layer. 

• These headers are called Protocol Data Units (PDUs), and the process of adding these 
headers is called encapsulation. 
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Physical layer 
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The Physical layer (Layer-1) controls the signalling and transferring of raw bits onto the 
physical medium I. 

The Physical layer provides specifications for a variety of hardware: 

• Cabling 
• Connectors and transceivers 
• Network interface cards (NICs) 
• Wireless radios 
• Hubs 
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Protocol Data Units (PDUs) = Bits
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The physical layer coordinates the functions required to carry a bit stream over a physical 
medium. 

The physical layer is responsible for movements of individual bits from one hop (node) 
to the next. 
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Physical characteristics 
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• Representation of bits (Os and I s).
• Data rate.
• Physical topology.
• Transmission mode. 
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Data Link Layer 
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• The Data-link layer packages the higher-layer data into frames, 

• The data-link frame contains the source and destination hardware (or physical) address 

• The most common hardware address is the Ethernet MAC address. 

• Data link layer has two sub-layers: 

Logical Link Control  : It deals with protocols, flow-control, and error control  
Media Access Control: It deals with actual control of media 

The data link layer is responsible for moving frames from one hop (node) to the next. 
Tech Geek      techgek.co.in                            

info@techgek.com



Protocol Data Units (PDUs) = Frames 
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Data link layer does many tasks on behalf of upper layer

• Framing 

• Addressing 

• Error Control

• Flow Control 
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Network Layer 
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The network layer is responsible for the source-to-destination delivery of a packet, possibly 
across multiple networks (links). 

The network layer ensures that each packet gets from its point of origin to its final 
destination 

The network layer is responsible for the delivery of individual packets from the 
source host to the destination host. 

Routers are Network Devices that operate at Layer 3 of the OSI model. A Router’s 
primary responsibility is to facilitate communication between Networks. 
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Protocol Data Units (PDUs) = Packets
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• Responsibilities of the network layer :-

• Addressing devices and networks. 

• Populating routing tables or static routes. 

• Queuing incoming and outgoing data and 

then forwarding them according to quality 

of service constraints set for those packets. 

• Internetworking between two different 

subnets. 

• Delivering packets to destination with best 

efforts. 

• Provides connection oriented and 

connection less mechanism. 
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Network Addressing
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IP Address 

IP Address routing 

• Unicast (destined to one host)

• Multicast (destined to group) 

• Broadcast (destined to all) 

• Anycast (destined to nearest one) 
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The Transport Layer
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Transport layer offers peer-to-peer and end-to-end connection between two processes on 
remote hosts. 

Transport layer communication falls under two categories: 

• Connection-oriented - requires that a connection with specific agreed-upon parameters 
be established before data is sent. 

• Connectionless - requires no connection before data is sent. 

The transport layer is responsible for the delivery of a message from one process to 
another. 
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The TCP/IP protocol suite incorporates two Transport layer protocols: 

• Transmission Control Protocol (TCP) - connection-oriented 

• User Datagram Protocol (UDP) - connectionless 
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3 way handshake

A three-way handshake is a method used in a TCP/IP network to create a connection between two hosts.

It is a 3 step process that requires both the client and server to exchange SYN and ACK (acknowledgment) 
packets before actual data communication begins. 

Process is as Follows: 
• A client node sends a SYN data packet to a server it wants to communicate to. The objective of this 
packet is to ask/infer if the server is open for new connections. 

SYN

SYN, ACK

ACK

• If the server is willing to communicate to the client (if the port is open) it responds 
with an ACK packet. 
• It also expresses its intention of talking back to the client with its SYN packet. 
• Together it is SYN/ACK 

• The client node responds with an ACK for the server's SYN.

Upon completion of this process, the connection is created and the  host and server can communicate. 
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Packet Structure

A packet has 3 main sections 

• IP Header 
• TCP Header 
• Payload

Few of the important fields in the 
packets are 

• Source IP 
• Destination IP 
• Source Port 
• Destination Port 
• TCP Flags 
• Data 
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TCP Flags

In TCP connection, flags are used to indicate a particular state of connection. 

There are 6 Flags in a TCP Header 
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Commonly used port Number
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Commonly used port Number
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Thanks
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