1: Introduction to Data Communication

What is Data Communication?
Data communication is the process of transferring data or information between two or
more devices through a transmission medium such as cables or wireless signals.

Key Objectives:

e Reliable data transmission
e Error-free communication
e Secure and fast delivery of data

Basic Components:

Sender — The device that sends data
Receiver — The device that receives data
Medium — Path through which data travels
Message — Actual data transmitted
Protocol — Rules for communication

gk wnN e

Types of Data Communication

1. Simplex Communication

¢ One-way communication
e Example: TV broadcasting

2. Half Duplex Communication

e Two-way communication but one at a time
o Example: Walkie-talkie

3. Full Duplex Communication

e Two-way communication simultaneously
e Example: Telephone calls




Transmission Media

1. Guided Media (Wired):

e Twisted Pair Cable — Telephone networks
e Coaxial Cable — Cable TV
o Fiber Optic Cable — High-speed internet

2. Unguided Media (Wireless):

o Radio Waves — Wi-Fi
e Microwaves — Mobile communication
¢ Infrared — Remote controls

Protocols and Standards

What is a Protocol?
A protocol is a set of rules that governs data communication.

Common Protocols:

e TCP/IP — Used on the internet

e HTTP/HTTPS — For web communication
e FTP —File Transfer Protocol

e SMTP — Email communication

Importance of Standards:

e Ensures compatibility
e Enables interoperability between devices

Networking Devices

1. Modem — Converts digital to analog and vice versa
2. Router — Forwards data packets between networks
3. Switch — Connects devices within a network

4. Hub — Basic device for data transmission

5. Access Point — Provides wireless access




Importance of Data Communication

e Enables global connectivity

e Essential for business and banking

e Used in online education and telemedicine

e Improves productivity and collaboration

e Basis of modern technology (loT, Cloud Computing)

Conclusion and Future Trends

Conclusion:
Data communication is the backbone of digital systems. It plays a crucial role in
connecting people, systems, and businesses across the globe.

Future Trends:

e 5G and beyond

o Satellite internet

e Al-based communication networks
¢ Quantum data transmission

e Cybersecurity enhancements
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