IoT Unit—1: RGPV Topper Notes

Internet of Things — One Night Exam Preparation

1. IoT Definition and Characteristics

Introduction

IoT ka full form Internet of Things hai. Isme physical devices internet se connect hote hain aur

data share karte hain.
Definition

Internet of Things is a network of physical objects embedded with sensors, software and

connectivity that collect, exchange and process data over the internet.

Why It Is Needed

IoT manual work kam karta hai, remote monitoring possible banata hai, aur devices ko smart

banata hai.

Easy Explanation

Simple formula:
Thing + Sensor + Internet + Data = IoT

Example: Smart watch heart rate measure karke mobile app me data bhejti hai.



Step-by-Step Working

1. Sensor data collect karta hai.

2. 10T node data receive karta hai.

3. Network data cloud/server tak bhejta hai.
4. Cloud data process karta hai.

5. User app output show karti hai.

6. Actuator action perform kar sakta hai.

Flow of Process

Sensor — IoT Device — Network — Cloud — Application — Action

Diagram

Physical Object
!
Sensor
!
IoT Node
!
Gateway / Network
!
Cloud
!
User App

Characteristics



Characteristic
Connectivity
Sensing
Intelligence
Automation
Scalability
Heterogeneity
Security

Dynamic Nature

Real-Life Analogy

Meaning

Devices internet se connected
Environment data collect karna
Smart decision lena

Automatic action

Many devices connect ho sakte hain
Different devices work together
Data protection required

Environment ke according change

Smart home me bulb, fan, AC mobile se control hote hain. Ye IoT ka simple example hai.

Advantages

Automation

Remote monitoring

¢ Time saving

Better decision making

Cost reduction

Disadvantages

Security risk

Privacy issue

Internet dependency

High setup cost

Applications

e Smart home

e Healthcare



e Agriculture
e Smart city

¢ Industry automation

Important Keywords

Sensors, Actuators, Connectivity, Cloud, Automation, Smart Devices, Data Exchange

Conclusion

IoT physical devices ko internet se connect karke smart, automatic aur data-driven systems banata

hai.

2. IoT Architecture / Reference Architecture

Introduction

IoT architecture batata hai ki IoT system ke components kaise connected hote hain aur data kaise

flow karta hai.
Definition

IoT architecture is a layered structure that defines how sensors, networks, cloud services

and applications interact in an IoT system.

Why It Is Needed

Architecture system ko organized banata hai aur design, security, data flow ko easy banata hai.

Easy Explanation

IoT architecture ek building map jaisa hota hai. Har layer ka apna kaam hota hai.



Layers of IoT Architecture

Layer Work

Perception Layer Sensors data collect karte hain
Network Layer Data transfer hota hai
Processing Layer Data process/store hota hai
Application Layer User service provide hoti hai
Business Layer Decision and management

Step-by-Step Working

1. Device physical data sense karta hai.

2. Network layer data cloud tak bhejti hai.

3. Processing layer data analyze karti hai.

4. Application layer result user ko dikhati hai.

5. Business layer reports/decisions banati hai.

Flow of Process

Perception — Network — Processing — Application — Business

Diagram

Business Layer
1
Application Layer
1
Processing Layer

t

Network Layer



1

Perception Layer

1

Physical Devices

Real-Life Analogy

Smart parking me sensor parking space detect karta hai, network cloud ko data bhejta hai, app

user ko free parking show Kkarti hai.

Advantages

e Layer-wise clear design

Easy troubleshooting

Better security planning

Scalable system

Disadvantages

¢ Complex implementation
e More components required

e Security at every layer needed

Applications

Smart cities

Healthcare IoT

Industrial IoT

Smart transport

Important Keywords



Perception Layer, Network Layer, Processing Layer, Application Layer, Business Layer,

Reference Architecture

Conclusion

IoT architecture IoT system ka complete structure define karta hai and data flow ko systematic

banata hai.

3. Physical and Logical Design of 10T

Introduction

IoT design ke do parts hote hain: physical design and logical design. Physical design hardware ko

show karta hai, logical design working logic ko show karta hai.
Definition

Physical design of IoT describes hardware components like sensors, actuators, nodes and

gateways. Logical design describes functional blocks, communication models and data flow.

Why It Is Needed

Design se system build karna easy hota hai and components ka role clear hota hai.

Physical Design Components

Component Work

Sensor Data collect karta hai

Actuator Action perform karta hai

IoT Node Data receive/process karta hai

Gateway Device ko internet/cloud se connect karta hai

Communication Module Wi-Fi, Bluetooth, Zigbee support



Logical Design Components

Component Meaning

Functional Blocks Device, communication, service, security
Communication Model Devices ka data exchange method

API Software interaction interface

Data Flow Data ka movement

Step-by-Step Working

1. Sensor environment data collect karta hai.
2. Node data process karta hai.

3. Gateway data cloud tak bhejta hai.

4. Cloud service data analyze karti hai.

5. App output show Kkarti hai.

Diagram

Physical Design:

Sensor — Node — Gateway — (loud — App

l

Actuator

Logical Design:

Device — Communication — Service — Security — Application

Real-Life Analogy

Physical design body jaisa hai, logical design brain/process jaisa hai.

Advantages



Hardware and software clarity

Better implementation

Easy maintenance

Clear communication process

Important Keywords

Physical Design, Logical Design, Sensor, Actuator, Functional Blocks, API, Communication

Model

Conclusion

Physical design IoT hardware batata hai, while logical design IoT system ka internal working

logic batata hai.

4. 1oT Enablers

Introduction
[oT enablers wo technologies hain jo IoT ko possible banati hain.
Definition

IoT enablers are supporting technologies that help IoT devices sense, communicate, process

and act intelligently.

Important Enablers

Enabler Use
Sensors Data collection
Actuators Action perform

Cloud Computing Storage and processing



Enabler
Big Data
AI/ML
IPv6
RFID

Wireless Networks

Flow

Use

Large data analysis
Smart decision

Huge device addressing
Object identification

Connectivity

Sensors — Network — Cloud — AI — Smart Decision

Diagram

IoT Enablers
|

Sensors | Cloud | AI | Big Data | IPv6 | RFID | Wireless

Example

Smart city needs sensors, cloud, wireless networks, Al and big data analytics.

Advantages

Smart automation

Better connectivity

Large scale IoT possible

Intelligent decision making



Disadvantages

e Costly setup
e Complex integration

e Security issues

Important Keywords

Sensors, Cloud Computing, Big Data, Al, RFID, IPv6, Wireless Network

Conclusion

IoT enablers are the backbone technologies that make IoT systems smart and connected.

5. Modern IoT Applications

Introduction
IoT ka use aaj har field me ho raha hai. Ye systems ko smart, automatic aur efficient banata hai.
Definition

IoT applications are real-world uses of IoT technology to monitor, control and automate

physical systems.

Applications Table
Area Example
Smart Home Smart bulb, smart AC
Healthcare Smart watch, patient monitoring
Agriculture Smart irrigation

Smart City Smart parking, smart street lights



Area Example

Industry Machine monitoring

Transport GPS tracking, connected cars

Energy Smart meter

Retail Inventory tracking
Diagram

IoT Applications
|

Home | Health | Farm | City | Industry | Transport

Real-Life Example

Smart irrigation system soil moisture detect karta hai. Soil dry ho to water pump automatically

start hota hai.

Advantages

¢ Remote control

e Automation

o Better safety

o Efficient resource use

¢ Faster decision making

Disadvantages

Privacy risk

Device cost

Internet dependency

Maintenance required



Important Keywords

Smart Home, Smart City, Healthcare 10T, Smart Agriculture, Industrial IoT

Conclusion

IoT applications daily life, industry and public services ko smart and efficient banati hain.

6. M2M Communication

Introduction

M2M ka full form Machine-to-Machine communication hai. Isme machines directly data

exchange karti hain without human involvement.
Definition

M2M communication is direct communication between machines or devices using wired or

wireless networks without human interaction.

Why It Is Needed

M2M automatic monitoring and control ke liye useful hai.

Easy Explanation

M2M me machine khud dusri machine ko message bheijti hai.

Example: ATM machine bank server ko status bhejti hai.

Step-by-Step Working

1. Machine data collect karti hai.



2. Data local/wireless network se send hota hai.
3. Receiving machine/server data receive karta hai.

4. System response/action leta hai.

Flow

Machine 1 — Network — Machine 2 / Server — Action

Diagram

Sensor Machine — Communication Network — Control Machine

Real-Life Analogy

Jaise water tank sensor motor ko signal bhejta hai ki tank full ho gaya, motor off ho jaati hai.

Advantages

Less human effort

Fast response

Automatic communication

Useful in industries

Disadvantages

¢ Limited intelligence
¢ Usually closed system

e Less scalable than IoT



Applications

Smart meters

ATM monitoring

Industrial automation

Vehicle tracking

Important Keywords

Machine-to-Machine, Automation, Device Communication, Remote Monitoring

Conclusion

M2M communication machines ko automatic data exchange and control ke liye enable karta hai.

7. 10T vs M2M

Introduction

M2M IoT ka base concept hai, but [oT M2M se broader and smarter technology hai.

Comparison Table

Basis IoT M2M

Full Form Internet of Things Machine-to-Machine
Scope Broad ecosystem Limited communication
Connectivity Internet/cloud based Direct wired/wireless
Intelligence More intelligent Less intelligent

Cloud Use Mostly uses cloud Not always

Human Interface Mobile/web apps used Mostly no user interface

Scalability Highly scalable Limited



Basis IoT M2M

Example Smart home ATM status monitoring

Which is Better and Why?

IoT is better for modern smart systems because it supports cloud, apps, analytics, scalability
and remote control.

M2M is useful for simple machine communication.

Diagram

M2M: Machine — Machine

IoT: Device — Internet — Cloud — App — User

Important Keywords

Internet-based, Cloud, Device Communication, Scalability, Smart Ecosystem

Conclusion

M2M is direct machine communication, while IoT is a larger internet-based smart system.

8. IoT vs WoT

Introduction

WoT ka full form Web of Things hai. WoT IoT devices ko web technologies se access karne ka

method hai.



Definition

Web of Things uses web standards like HTTP, REST APIs and URL:s to access and control

IoT devices.

Easy Explanation

IoT devices ko internet se connect karta hai. WoT un devices ko web browser/API se access karne

layak banata hai.

Comparison Table

Basis IoT WoT

Meaning Things connected to internet Things connected through web standards
Focus Device connectivity Web-based access

Technologies | Sensors, networks, cloud HTTP, REST API, URL

Scope Broader Part of IoT

Example Smart bulb online Smart bulb controlled by web API

Which is Better and Why?

IoT base technology hai. WoT IoT ko easy web access deta hai.

So, IoT is broader, WoT is more web-friendly.

Diagram

IoT Device — Internet — Web API — Web / Mobile App

Important Keywords

Web Standards, HTTP, REST API, URL, Web Integration



Conclusion

WOoT IoT devices ko web technologies ke through easily accessible banata hai.

9. IoT Network Configurations

Introduction

IoT network configuration batata hai ki IoT devices, gateway, cloud and apps kaise connected

hain.
Definition

IoT network configuration defines the communication arrangement between IoT devices,

gateways, cloud servers and user applications.

Types

Configuration Meaning

Device-to-Device Devices directly communicate

Device-to-Gateway Device gateway se connect hota hai

Device-to-Cloud Device directly cloud se connect

Back-End Data Sharing Cloud systems data share karte hain
Flow

Device — Gateway — Cloud — Application

Diagram



Device-to-Device:

Device A < Device B

Device-to-Gateway:

Device — Gateway — Cloud

Device-to-Cloud:

Device — (loud

Back-End Sharing:
Cloud A < (Cloud B

Example

Smart home sensors gateway ko data bhejte hain, gateway cloud ko data send karta hai.

Advantages

Flexible communication

Better device management

Cloud integration

Scalable system

Disadvantages

e Network failure risk
¢ Security required

e More devices means more complexity

Important Keywords

Device-to-Device, Device-to-Gateway, Device-to-Cloud, Back-End Data Sharing



Conclusion

IoT network configuration data communication model decide karta hai and IoT system design ko

clear banata hai.

10. IoT LAN and WAN

Introduction
IoT LAN small area ke liye hota hai, while IoT WAN large area ke liye hota hai.
Definition

IoT LAN connects IoT devices in a small local area, while IoT WAN connects IoT devices

over large geographical areas.

IoT LAN

Meaning

Local Area Network for IoT devices.

Example

Smart home Wi-Fi network.

Technologies

Wi-Fi, Bluetooth, Zigbee, Ethernet.
IoT WAN

Meaning



Wide Area Network for long-distance IoT communication.

Example

Smart city sensors across city.

Technologies

Cellular, LoRaWAN, NB-IoT, Satellite.

Comparison Table

Basis
Range
Example
Cost
Speed

Technologies

Diagram

ToT LAN:

IoT LAN

Small area

Home automation
Low

Usually high

Wi-Fi, Bluetooth, Zigbee

Smart Bulb — Router — Mobile App

IoT WAN:

IoT WAN

Large area

Smart city

High

Depends on network

LoRaWAN, NB-IoT, Cellular

City Sensors — Cellular/LoRaWAN — Cloud — Control Center

Which is Better and Why?

LAN is better for home/office. WAN is better for city-level or long-distance monitoring. Need ke

according dono useful hain.



Important Keywords

Local Area Network, Wide Area Network, Wi-Fi, Zigbee, LoRaWAN, NB-IoT

Conclusion

IoT LAN local devices ko connect karta hai, while IoT WAN wide-area IoT communication

provide karta hai.

11. IoT Gateway, Node and Proxy

Introduction

IoT system me node, gateway and proxy important components hote hain. Ye data collection,

connection and security me help karte hain.

Definitions

IoT Node: Basic IoT device that collects data using sensors and communicates with network.
IoT Gateway: Device that connects IoT nodes to cloud/internet.
IoT Proxy: Intermediate system that manages communication between applications and IoT

devices.

Why Needed

In components se [oT system organized, secure and connected banta hai.

Easy Explanation

Node = Data collector

Gateway = Bridge



Proxy = Middleman

Step-by-Step Working

1. IoT node sensor data collect karta hai.
2. Gateway multiple nodes se data receive karta hai.
3. Gateway data cloud/app ko send karta hai.

4. Proxy device and application ke beech secure communication manage karta hai.

Flow

IoT Node — IoT Gateway — IoT Proxy / Cloud — Application

Diagram

[Sensor Node 1]
[Sensor Node 2] — Gateway — Proxy — Cloud/App
[Sensor Node 3]

Real-Life Analogy

School example:

¢ Node = student data deta hai
e Gateway = class monitor data collect karta hai

¢ Proxy = office assistant request handle karta hai

Advantages



¢ Easy device connection
o Better security

¢ Data filtering

e Protocol conversion

¢ Cloud connectivity

Disadvantages

¢ Extra hardware required
o Gateway failure affects system

¢ Configuration needed

Applications

Smart home hub

Industrial IoT

Smart agriculture

Smart meter system

Important Keywords

IoT Node, Gateway, Proxy, Protocol Conversion, Edge Processing, Device Abstraction

Conclusion

IoT node collects data, gateway connects devices to cloud, and proxy simplifies secure

communication.

12. IPv4 vs IPv6

Introduction



Every internet-connected device needs an IP address. 10T has billions of devices, so large address

space is needed.

Definition

IPv4 and IPv6 are internet protocol versions used to uniquely identify devices on a network.

Comparison Table

Basis IPv4

Address Size 32-bit

Address Format Decimal
Example 192.168.1.1
Address Space Limited
Security Optional support
Header More complex
[oT Suitability Less suitable

Why IPv6 is Needed for IoT

IPv6

128-bit
Hexadecimal
2001:db8::1
Very large
Better support
Simplified
Highly suitable

IoT me billions of devices connect hote hain. IPv4 ke addresses limited hain. I[Pv6 huge address

space provide karta hai.

Diagram

Billions of IoT Devices
!
Need Unique IP Addresses
l
IPv6 Provides Huge Address Space



Real-Life Analogy

IPv4 chhoti colony ke house numbers jaisa hai. IPv6 ek huge smart city ke unlimited house

numbers jaisa hai.

Advantages of IPv6

Huge address space

Better routing

Better security support

IoT ke liye suitable

Disadvantages
e Migration difficult

e Compatibility issue

¢ Old devices support nahi karte

Important Keywords

IPv4, IPv6, 32-bit, 128-bit, Address Space, Unique Addressing, IoT Addressing

Conclusion

IPv6 IoT ke liye more suitable hai because it provides very large address space for billions of

connected devices.

¢4 Most Important 7-Mark Questions

1. Define IoT and explain its characteristics.
2. Explain IoT architecture with diagram.

3. Explain physical and logical design of IoT.
4. Explain IoT enablers.



. Explain modern IoT applications.

. Explain M2M communication.

. Differentiate between IoT and M2M.
. Differentiate between IoT and WoT.
. Explain IoT LAN and WAN.

O 0 N O Ul

10. Explain IoT gateway, node and proxy.

11. Differentiate between IPv4 and IPv6.

Most Important 14-Mark Questions

. Explain IoT definition, characteristics and applications in detail.

. Explain IoT conceptual and reference architecture with neat diagram.
. Explain physical and logical design of IoT with examples.

. Explain IoT vs M2M and IoT vs WoT with comparison tables.

. Explain IoT network configurations, LAN, WAN, node, gateway and proxy.

a U A W N

. Explain IPv4 vs IPv6 and importance of IPv6 in IoT.

@ PYQ-Based Expected Questions

Very High Probability

("4 10T definition and characteristics

(74 10T architecture / reference architecture
74 10T vs M2M

"4 1Pv4 vs IPV6

High Probability

{74 Physical and logical design of IoT
{74 10T gateway, node and proxy



4 10T enablers
%4 Modern IoT applications

Medium Probability

74 10T LAN and WAN
4 10T vs WoT
{74 10T network configurations

"4 M2M communication

One-Night Revision Notes

Topic One-Line Revision

IoT Things connected to internet

Sensor Collects data

Actuator Performs action

Node Basic IoT device

Gateway Bridge between node and cloud
Proxy Middleman between app and device
M2M Machine-to-machine communication
WoT IoT using web standards

LAN Small area network

WAN Large area network

IPv6 Best for billions of 10T devices

#* Smart Study Plan

2-Hour Plan



Time Topic

25 min IoT definition + characteristics
25 min IoT architecture
20 min Physical + logical design
20 min [oT vs M2M + WoT
20 min Node + Gateway + Proxy
10 min [Pv4 vs IPv6
5-Hour Plan
Time Topic
1 hour IoT basics + characteristics
1 hour Architecture + reference model
1 hour Physical/logical design + enablers
1 hour M2M, WoT, network configuration
1 hour LAN/WAN/Node/Gateway/Proxy/IPv6

One-Night Priority Order

1. IoT definition and characteristics
. IoT architecture

. IoT reference architecture

. Physical and logical design

. IoT vs M2M

. IPv4 vs IPv6

. Gateway, Node, Proxy

. IoT applications

. LAN/WAN

. IoT vs WoT
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IoT Basic Flow

SNCUA

S = Sensor

N = Network
C =Cloud

U = User

A = Actuator

IoT Characteristics

CSISHAS

e C = Connectivity

S = Sensing

I = Intelligence

S = Scalability

H = Heterogeneity

A = Automation

S = Security

Architecture Layers

PNPAB

e P = Perception

N = Network

e P = Processing

A = Application

e B = Business

Node, Gateway, Proxy Trick

NGP



¢ N = Node collects
¢ G = Gateway connects

e P = Proxy protects

‘;/" Topper Answer Writing Tips

For 7 marks:

Definition

!

Easy explanation
!

Diagram

!

Example

!

Advantages

!

Conclusion

For 14 marks:

Introduction

!

Definition

!

Architecture / Components
!

Detailed explanation
!

Diagram

!

Example

l



Comparison table
!

Applications

!

Conclusion

Keywords to Underline

10T, Sensor, Actuator, Cloud, Gateway, Node, Proxy, M2M, WoT, IPv6, LAN, WAN,

Reference Architecture

Final exam tip: 999 Uget IoT definition + characteristics + architecture + IoT vs M2M + IPv4

vs IPv6 prepare @RI, Unit-1 T maximum scoring part RIS



