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Introduction (Data Communications)
Transfer of data from one device to another 
via some form of transmission medium.

For data communications to occur, the 
communicating devices must be part of a 
communication system made up of a 
combination of hardware (physical 
equipment) and software (programs).



Introduction (Background)
Telecommunication – the transmission of signals over a distance for the purpose of 
communication. 

In modern times, this process almost always involves the use of electromagnetic 
waves by transmitters and receivers, but in earlier years it also involved the use of 
drums and visual signals such as smoke, fire, beacons, semaphore lines and other 
optical communications.



Introduction (Background)
The history of communication technologies (media and appropriate inscription tools) 
have evolved in tandem with shifts in political and economic systems, and by 
extension, systems of power. Communication can range from very subtle processes of 
exchange, to full conversations and mass communication.



Introduction (Historical Timeline)
Visual, auditory and ancillary methods (non-electrical)

Prehistoric: Fires, Beacons, Smoke signals, Communication drums, 
Horns

6th century BCE: Mail

5th century BCE: Pigeon post

4th century BCE: Hydraulic semaphores

15th century CE: Maritime flag semaphores

1672: First experimental acoustic (mechanical) telephone

1790: Semaphore lines (optical telegraphs)

1867: Signal lamps

1877: Acoustic phonograph

1900: optical picture

Basic electrical signals

1838 – 1880:  Electrical telegraph

Advanced electrical and electronic signals

1950: Semiconductor era begins

1964: Fiber optical telecommunications

1969: Computer networking

1974: Internet 

1981: First mobile (cellular) phone network

1982: SMTP email

1990–2003: Rise of the global Internet, Web 1.0

2004–present: Web 2.0, global ubiquity, social media



Introduction (Components in Communication)

The five elements of the communication process are:

1. Message

2. Sender

3. Receiver

4. Medium

5. Protocol



Introduction (Data Communications)
The effectiveness of a data communications system depends on 
four fundamental characteristics: 

Delivery
◦ The system must deliver data to the correct destination. Data must be received by 

the intended device or user and only by that device or user.

Accuracy
◦ The system must deliver the data accurately. Data that have been altered in 

transmission and left uncorrected are unusable.

Timeliness
◦ The system must deliver data in a timely manner.

Jitter
◦ Jitter refers to the variation in the packet arrival time.



Introduction (Computer Networking)
Computer networking refers to interconnected computing devices 
that can exchange data and share resources with each other.

Modern computer networks can:
◦ Operate virtually

◦ Integrate on a large scale

◦ Respond quickly to changing conditions

◦ Provide data security



Introduction (Computer Networking)
Nodes and links are the basic building blocks in computer networking. 

Network node may be 
◦ data communication equipment (DCE) 

such as modem, hub or switch

◦ or data terminal equipment (DTE) 
such as two or more computers and printers

Nodes follow a set of rules or protocols that define 
how to send and receive electronic data via the links. 

The computer network architecture defines 
the design of these physical and logical components



Introduction (Computer Networking)

Advantages of computer network
◦ Ease of accessibility

◦ Flexibility

◦ Convenient resource sharing

◦ Connectivity

◦ Security

◦ Great storage capacity

◦ Reduced cost



Computer Network Architecture

Client-server architecture
◦ Nodes may be servers or clients.
◦ Server nodes 

◦ provide resources like memory, processing 
power, or data to client nodes

◦ manage client node behavior. 
◦ Clients nodes 

◦ communicate with each other, but they 
do not share resources. 

◦ may access this data by making a request 
to the server machine.

Peer-to-peer architecture
◦ connected computers have equal powers and 

privileges. 
◦ There is no central server for coordination. 
◦ Each device in the computer network can act as 

either client or server. 
◦ Each peer may share some of its resources with 

the entire computer network. 

Computer network design falls under two broad categories:



Enterprise Private Network

The internal network for any organization

Includes the physical and virtual network infrastructure

Depending on the organization's size and requirements, there are many 
common types of enterprise private networks:

◦ Local area network (LAN)

◦ Metropolitan Area Networks (MAN)

◦ Personal area network (PAN)

◦ Wide area networks (WAN)



Local area network (LAN)
◦ an interconnected system limited in size 

and geography

◦ typically connects computers and 
devices within a 
single office or building

◦ used to transmit data at higher speeds 
within close proximity



Metropolitan Area Networks (MAN)

Network extended over an entire city

Dhaka Barishal



Personal area network (PAN)

a computer network for 
interconnecting electronic devices 
within an individual person's 
workspace



Wide area networks (WAN)

An enterprise network spanning 
buildings, cities, and even 
countries

set up for long-distance 
communication that is secure and 
dependable.



Service provider networks

◦ allow customers to lease network capacity 
and functionality from the provider. 

◦ Network service providers may consist of 

◦ telecommunications companies, data 
carriers, wireless communications 
providers, Internet service providers, and 
cable television operators 

◦ offering high-speed Internet access.



Cloud networks
◦ infrastructure delivered by a cloud-based 

service. 

◦ capabilities and resources are hosted in a 
public or private cloud platform

◦ network resources can include virtual 
routers, firewalls, bandwidth, 
and network management software, with 
other tools and functions



Internetworks
Two or more networks connected become an internetwork, or internet

Example: The Internet, The largest internetwork (network of networks) in the 
world

Network1 Network2

Gateway

Network3



Network Topology
The arrangement of nodes and links is called network topology. 

Bus topology
◦ Each node is linked to one other node only. 

◦ Data transmission over the network connections occurs in one direction.

Ring topology
◦ Each node is linked to two other nodes, forming a ring. 

◦ Data can flow bi-directionally. 

◦ However, single node failure can bring down the entire network.

Star topology
◦ A central server node is linked to multiple client network devices. 

◦ This topology performs better as data doesn’t have to go through each node. 

◦ More reliable.

Mesh topology
◦ Every node is connected to many other nodes. 

◦ Every node is connected to every other node in the network.

Hybrid Topology 
◦ Combines two or more of the standard topologies.



Network Transmission
Transmission means transferring data between two devices. 

3 modes of transmission:

◦ Simplex: 
◦ unidirectional, as on a one-way street. 
◦ Only one of the two devices on a link can transmit, 

the other can only receive
◦ For Example: Keyboard and traditional monitors

◦ half-duplex: 
◦ each station can both transmit and receive, but not at the same time.
◦ When one device is sending, the other can only receive, and vice versa
◦ For Example: Walkie-talkie 

◦ full-duplex:
◦ both stations can transmit and receive simultaneously. 
◦ signals going in one direction share the capacity of the link 

with signals going in another direction
◦ For Example: Telephone Network 



Network Transmission

Network Transmission Devices: 
◦ used to share the data and data resources via transmission 

media

◦ connect individual PCs, workstations and servers into a LAN 

Network Transmission works by:
◦ using a packet routing network that follows 

◦ Internet Protocol (IP) and 

◦ Transport Control Protocol (TCP)



Network Transmission Media

Types of network transmission media:
◦ Guided transmission media: 

◦ the waves are guided along a physical path

◦ twisted pair cables, coaxial cables, and fiber optic cables

◦ Unguided transmission media 
◦ transmits the electromagnetic waves without using any 

physical medium

◦ wireless, such as infrared, radio waves, and microwaves



Ethernet
Ethernet, IEEE 802.3 has been in use for many years 

provides wired connectivity for many data networking applications 
from home to the largest enterprise systems

consist of two main elements: 
◦ Interconnecting media

◦ Coaxial cable

◦ Twisted Pair Cables

◦ Fiber optic cable

◦ Network nodes
◦ Computers

◦ Routers, Switches and hubs

◦ Miscellaneous devices



Coaxial cable, or coax

A type of electrical cable consisting of 
◦ an inner conductor 

◦ surrounded by a concentric conducting shield, 
with the two separated by a dielectric

◦ many coaxial cables also have a protective outer sheath or jacket

◦ used as a transmission line for radio frequency signals

◦ Greater bandwidth
 Compared to twisted-pair



Coaxial cable, or coax
Connecting Tools:

◦ Coax Cable Tester

◦ Cable Installation Kit

◦ Cable Stripper

◦ Crimper

◦ Compression Connectors

Note: Available video how to connect

 https://www.youtube.com/watch?v=_HvOiZpeIWs

https://www.youtube.com/watch?v=_HvOiZpeIWs


Twisted pair cables
two conductors of a single circuit are twisted together for the 
purposes of improving electromagnetic compatibility.

The pairs are twisted to provide protection against crosstalk, the 
noise generated by adjacent pairs

Bandwidth is limited. 

Two types: 
◦ Unshielded twisted pair (UTP)

◦ Shielded twisted pair (STP)



Twisted pair cables
The RJ45, Registered Jack 45 connector is used almost universally 
as the physical connector used on Ethernet cables, and with 
networking cables in general.



Twisted pair cables
To create a network (Ethernet) cable, you need the 
equipment listed below.

◦ Cat 5, Cat 5e, Cat 6, or Cat 7 cable 

◦ RJ-45 connectors 

◦ Crimping tool 
◦ To create a network cable you need a crimper that is capable of crimping 

a RJ-45 cable (not only a RJ-11 cable, which looks similar to an RJ-45).

◦ Wire stripper or Knife

◦ Cable tester (optional, but recommended)

Note: Available video how to connect

 https://www.youtube.com/watch?v=WvP0D0jiyLg

https://www.youtube.com/watch?v=WvP0D0jiyLg


Twisted pair cables
ETHERNET CABLE PERFORMANCE SUMMARY

CATEGORY SHIELDING MAX 
TRANSMISSION 
SPEED (AT 100 

METERS)

MAX 
BANDWIDTH

Cat 3 Unshielded 10 Mbps 16 MHz

Cat 5 Unshielded 10/100 Mbps 100 MHz

Cat 5e Unshielded 1000 Mbps / 1 
Gbps

100 MHz

Cat 6 Shielded or 
Unshielded

1000 Mbps / 1 
Gbps

>250 MHz

Cat 6a Shielded 10000 Mbps / 10 
Gbps

500 MHz

Cat 7 Shielded 10000 Mbps / 10 
Gbps

600 MHz

Cat 8 Shielded 25 Gbps or 
40Gbps *

2000 MHz

Stranded cable: more flexible and it is more 
applicable for Ethernet cables where the cable 
may be moved –

◦ Use in desks or general connections to PCs

Solid cable: Solid cable is not as flexible as 
the stranded type, but it is also more durable.

◦ Use in permanent installations like cable 
installations under floors, embedded in walls 
and the like.



Optical fiber cables
◦ Fiber optics, or optical fiber, refers to the technology

that transmits information as light pulses 

◦ a flexible, transparent fiber made by 
drawing glass (silica) or plastic to a diameter 
slightly thicker than that of a human hair

◦ Types of optical fiber:

◦ Multimode fiber

◦ capable of carrying multiple light rays (modes) at the same time 
as it has varying optical properties at the core

◦ Single-mode fiber

◦ a much smaller core size

Most fiber Internet providers offer speeds up to 100 Gbps



Optical fiber (working principle)
Optical fiber works on the principle of total internal reflection. 

When light travelling in an optically dense medium hits a boundary at a steep angle 
(larger than the critical angle for the boundary), the light is completely reflected. 



Optical fiber cables
◦ The most commonly used connectors today 

are ST, SC, FC, MT-RJ, & LC connectors

◦ while Plastic FOC, Opti-Jack, LX-5, Volition, MU, 
and E2000 are less used options. 

◦ Finally, MPO / MTP connectors are fiber 
connectors which have become widely used in 
today's data centers.



Optical fiber cables
◦ A single fiber can be split into many branches to 

support multiple end users by using Splitter

◦ Most of the ISP Providers using 
Optical Fiber Terminal Joint Box (Plastic)

Fiber to the home (FTTH):
◦ the installation and use of optical fiber from a 

central point directly to individual buildings to 
provide high-speed internet access.

◦ also called fiber to the premises (FTTP)



Optical fiber cables
Optical network unit (ONU):

◦ ONU provides the Gigabit Ethernet service like 
( 1GIG-E, 10GIG-E, 2.5G, 40G, 100G )

Fiber Optical Media Converters:
◦ converting copper-to-fiber

◦ converting between different fiber types

◦ designed for dynamic networks



Optical fiber cables
Small form-factor pluggable (SFP):

◦ a compact, hot-pluggable network interface module 

◦ An SFP interface on networking hardware is a modular 
slot for a media-specific transceiver 

◦ Used to connect a fiber-optic cable or sometimes a 
copper cable.



Optical fiber cables
Fiber Optic Termination Tools:

◦ Ensuring proper termination work of fiber optic cable 
is carried out 

◦ Direct Termination Tools & Accessories
◦ Kevlar Cutter

◦ Round Cable Stripper

◦ Polishing Products

◦ Splicing Machine

◦ Cleaners & Wipes

◦ Epoxy Products (Adhesive)

◦ Test Equipment

◦ Optical Time Domain Reflectometer (OTDR)

◦ DC Power Supply and Adapter



Q & A



Assessment-I
Please go here: 

 https://forms.gle/TmHaTnK9MmvMAAFq7

https://forms.gle/TmHaTnK9MmvMAAFq7

