IoT Unit-5: Platforms, Cloud & Analytics

RGPV IMPORTANT QUESTIONS WITH EASY
EXPLAINATION

1. Arduino

Introduction

Arduino ek popular open-source hardware board hai. IoT projects me sensors aur actuators ko

control karne ke liye use hota hai.
Definition

Arduino is an open-source microcontroller board used to read sensor data and control

electronic devices in IoT and embedded systems.

Why It Is Needed

Arduino is needed because it helps beginners easily connect sensors, motors, LEDs, displays and

IoT modules.

Easy Explanation

Arduino ko ek BIeT controller THEN. Sensor se data leta hai, program ke according decision leta

hai, aur output device ko control karta hai.

Step-by-Step Working

1. Sensor Arduino se connect hota hai.



2. Arduino program run karta hai.
3. Sensor data read hota hai.
4. Arduino decision leta hai.

5. Actuator/output device control hota hai.

Flow of Process

Sensor — Arduino — Processing — Output Device

Diagram

Temperature Sensor — Arduino Board — Fan / LED / Motor

Real-Life Analogy

Arduino ek mini brain jaisa hai jo sensor se information leta hai aur output device ko command

deta hai.

Advantages

e Low cost

e Easy programming
¢ Beginner friendly
¢ Open source

e Many sensors supported

Disadvantages

¢ Limited memory



¢ Limited processing power
e Direct internet support nahi hota in basic boards

e Heavy applications ke liye suitable nahi

Applications

Smart home

Robotics

Smart irrigation

Automation projects

IoT prototypes
Important Keywords

Microcontroller, GPIO Pins, Sensors, Actuators, Embedded System, Open Source

Conclusion

Arduino IoT beginners ke liye best board hai because it is simple, cheap and easy to program.

2. Raspberry Pi

Introduction

Raspberry Pi ek small single-board computer hai. Ye Arduino se powerful hota hai and isme

operating system run hota hai.
Definition

Raspberry Pi is a low-cost single-board computer used for IoT, automation, networking and

computing applications.



Why It Is Needed

Complex IoT projects me high processing, cloud connection, camera, Wi-Fi and database support

chahiye hota hai. Raspberry Pi ye sab support karta hai.

Easy Explanation
Arduino microcontroller hai, but Raspberry Pi mini computer hai.
Step-by-Step Working

1. Raspberry Pi me OS install hota hai.

2. Sensors GPIO pins se connect hote hain.
3. Python/C program run hota hai.

4. Data process hota hai.

5. Cloud ya user application ko data send hota hai.

Flow of Process

Sensor — Raspberry Pi — Processing — Internet — Cloud/App

Diagram

Camera/Sensor — Raspberry Pi — Wi-Fi — Cloud Dashboard

Real-Life Analogy

Raspberry Pi ko f&HT screen Tl BIeT laptop IHST Hahd! ho.



Advantages

High processing power

Linux OS support

Wi-Fi/Bluetooth support
e (Camera support

Suitable for advanced IoT

Disadvantages

Arduino se costly

e More power consumption

Beginners ke liye thoda complex

Real-time control ke liye less suitable than Arduino

Applications

e Smart surveillance

e Al-based IoT

¢ Home automation hub

¢ Cloud-connected projects

¢ Edge computing
Important Keywords
Single Board Computer, Linux, GPIO, Wi-Fi, Python, Edge Computing

Conclusion

Raspberry Pi advanced IoT applications ke liye powerful platform hai.

3. Arduino vs Raspberry Pi



Basis Arduino Raspberry Pi

Type Microcontroller board Single-board computer

oS No operating system Linux OS runs

Processing Low High

Power Low More

Programming Arduino IDE Python, Linux tools

Best For Simple control Complex IoT computing

Example LED, motor, sensor Camera, server, cloud app
Which is Better?

Simple sensor-control projects ke liye Arduino better hai. Advanced cloud, camera, Al and

networking projects ke liye Raspberry Pi better hai.

4. 10T Platforms

Introduction

IoT platform ek software/hardware environment hota hai jo IoT devices ko connect, manage,

monitor and analyze karta hai.
Definition

IoT Platform is a system that connects IoT devices with cloud, applications and analytics

services.

Why It Is Needed

Many IoT devices ko manage karna difficult hota hai. IoT platform device management, data

storage, security and analytics provide karta hai.

Easy Explanation



IoT platform IoT system ka control center hota hai.
Step-by-Step Working

1. Device sensor data collect karta hai.

2. Data IoT platform ko send hota hai.

3. Platform data store karta hai.

4. Analytics run hoti hai.

5. User dashboard par result dekhta hai.

6. Commands device ko send ho sakti hain.

Flow

IoT Device — IoT Platform — Cloud — Analytics — Dashboard

Diagram

Sensors — Gateway — IoT Platform — User App

Examples of IoT Platforms

Platform Use

ThingSpeak IoT data visualization
Blynk Mobile IoT control
AWS IoT Cloud IoT platform
Azure IoT Enterprise IoT

Google Cloud IoT Cloud-based IoT



Advantages

¢ Device management
¢ Real-time monitoring
¢ Cloud integration

¢ Data analytics

e Security support

Disadvantages

Internet dependency

Cost for large projects

Security configuration needed

Platform lock-in possible

Applications

e Smart city

e Smart agriculture
¢ Industrial IoT

e Healthcare

e Smart home

Important Keywords

Device Management, Cloud Integration, Dashboard, Analytics, Security

Conclusion

IoT platform connects devices, cloud and users in one complete IoT ecosystem.

5. Other 10T Platforms



Introduction

Arduino and Raspberry Pi ke alawa bhi many IoT platforms use hote hain.

Definition

Other IoT platforms are hardware and software tools used for IoT prototyping, cloud

connection and automation.

Examples

Platform
ESP8266
ESP32
NodeMCU
BeagleBone
ThingSpeak
Blynk

Easy Explanation

Feature

Low-cost Wi-Fi module
Wi-Fi + Bluetooth, powerful
ESP8266-based IoT board
Advanced embedded board
Cloud analytics platform

Mobile app IoT platform

Agar project me Wi-Fi chahiye and low cost bhi chahiye, ESP8266/ESP32 useful hote hain.

Advantages

Low-cost options

Wireless support

Fast prototyping

Cloud integration easy

Disadvantages

e Some boards limited memory wale hote hain



¢ Tool setup required

e Hardware compatibility issues possible

Applications

Wi-Fi IoT devices

Smart home

Sensor monitoring

Student projects

Important Keywords

ESP8266, ESP32, NodeMCU, ThingSpeak, Blynk, IoT Prototyping

Conclusion

Other 10T platforms project requirement ke according flexible and low-cost IoT development

options provide karte hain.

6. Cloud for IoT

Introduction
Cloud IoT devices ke data ko store, process and analyze karne ke liye use hota hai.
Definition

Cloud for IoT is the use of cloud computing services to store, process, analyze and manage

data generated by IoT devices.

Why It Is Needed



IoT devices huge data generate karte hain. Device ke paas storage and processing limited hoti hai.

Cloud large storage and computing provide karta hai.

Easy Explanation

Cloud ko online data center ¥5l. IoT device data cloud me bhejta hai, aur user anywhere se

access kar sakta hai.

Step-by-Step Working

1. IoT device data collect karta hai.

2. Data internet ke through cloud par jata hai.
3. Cloud data store karta hai.

4. Cloud analytics run karta hai.

5. Dashboard/app result show karta hai.

Flow

IoT Device — Internet — (loud Storage — Analytics — User

Diagram

Sensors — Gateway — (Cloud — Dashboard

Advantages

o Large storage
o Remote access

¢ Scalability



¢ Data backup

¢ Analytics support

Disadvantages

Internet dependency

Security risk

Latency possible

Cloud cost

Applications

Smart healthcare

Industrial IoT

Smart city

Agriculture monitoring

Smart home

Important Keywords

Cloud Computing, Storage, Scalability, Remote Access, Dashboard, Analytics

Conclusion

Cloud IoT systems ko scalable, manageable and remotely accessible banata hai.

7. Storage Models

Introduction

Cloud storage models decide karte hain ki IoT data cloud me kaise store and access hoga.



Definition
Cloud storage models are different ways of storing IoT data on cloud infrastructure.

Types of Cloud Storage Models

Model Meaning

Public Cloud Shared cloud services
Private Cloud Single organization ke liye
Hybrid Cloud Public + private cloud
Community Cloud Specific group ke liye

Easy Explanation

Public cloud rent par room jaisa hai. Private cloud personal house jaisa hai. Hybrid dono ka

combination hai.
Step-by-Step Working

1. IoT data generate hota hai.
2. Data cloud storage model ke according store hota hai.
3. Authorized users data access karte hain.

4. Data analytics and backup possible hota hai.

Diagram

IoT Data
!

Public / Private / Hybrid Cloud
!

Storage + Processing



Advantages

Flexible storage

Data backup

Scalable system

Remote access

Disadvantages

e Privacy concerns in public cloud
¢ Private cloud costly

e Hybrid cloud management complex

Applications

Healthcare IoT

Smart city data

Industrial sensor data

Educational IoT projects

Important Keywords

Public Cloud, Private Cloud, Hybrid Cloud, Community Cloud, Data Storage

Conclusion

Cloud storage models IoT data ko secure, scalable and accessible way me store karne me help

karte hain.

8. APIs in IoT

Introduction



API ka full form Application Programming Interface hai. API IoT devices, cloud and apps ke

beech communication allow karta hai.
Definition

API is a software interface that allows IoT devices, applications and cloud services to

communicate with each other.

Why It Is Needed

Without API, device data app/cloud tak properly nahi pahunchta. API systems ke beech bridge ka

kaam karta hai.

Easy Explanation

API waiter jaisa hai. User request deta hai, API system se data laakar response deti hai.

Types of APIs in IoT
API Use
REST API Web-based communication
HTTP API Internet data transfer
MQTT API IoT messaging
CoAP API Lightweight [oT communication
WebSocket API Real-time communication

Step-by-Step Working

1. IoT device data send karta hai.
2. API request receive karti hai.
3. Cloud/server data process karta hai.

4. API response app ko send karti hai.



Flow

IoT Device — API — (loud Server — API — User App

Diagram

Sensor Data — REST API — (loud Database — Mobile App

Advantages

Easy integration

Standard communication

Remote access

App-device connection possible

Disadvantages

e API security required
e Poor API design delay create karta hai

¢ Internet dependency

Applications

Smart home apps

Weather dashboards

Healthcare apps

Industrial monitoring



Important Keywords

API, REST API, HTTP, MQTT API, WebSocket, Communication Interface

Conclusion

APIs IoT systems me devices, cloud and applications ko connect karne ka important software

bridge hain.

9. Data Analytics for IoT

Introduction

IoT devices large amount of data generate karte hain. Data analytics us raw data ko useful

information me convert karta hai.
Definition

Data Analytics for IoT is the process of collecting, processing and analyzing IoT data to

generate useful insights and decisions.

Why It Is Needed

Raw data ka direct use nahi hota. Analytics se prediction, monitoring and decision-making

possible hota hai.

Easy Explanation

Sensor data = raw material. Analytics = machine jo raw data ko useful result me convert karti hai.

Types of 10T Analytics



Type Meaning

Descriptive Analytics What happened?
Diagnostic Analytics Why happened?
Predictive Analytics What may happen?
Prescriptive Analytics What should be done?

Step-by-Step Working

1. Sensors data collect karte hain.

2. Data cloud me store hota hai.

3. Data clean/process hota hai.

4. Analytics algorithm apply hota hai.
5. Insights/reports generate hote hain.

6. Decision/action liya jata hai.

Flow

Sensor Data — (loud Storage — Processing — Analytics — Decision

Diagram

Raw Data — Analytics Engine — Useful Insights — Action

Example

Smart agriculture me soil moisture data analyze karke decide hota hai ki irrigation kab ON karna

hai.



Advantages

¢ Better decisions

¢ Prediction possible
e Automation improve
¢ Resource saving

e Problem detection

Disadvantages

Huge data handling difficult

Privacy issue

Skilled tools required

Wrong data = wrong decision

Applications

Healthcare prediction

Traffic analysis

Smart farming

Industrial maintenance

e Energy monitoring

Important Keywords

Big Data, Analytics, Prediction, Insights, Data Processing, Decision Making

Conclusion

IoT data analytics raw sensor data ko meaningful knowledge me convert karta hai.

10. IoT Case Studies



Introduction

IoT case studies real-life examples hain jahan IoT technology practical use hoti hai.
Definition

IoT case studies are practical examples showing how IoT devices, cloud, analytics and

applications solve real-world problems.

Case Study 1: Smart Home

Working

Sensors temperature, motion and light detect karte hain. Data cloud/app par jata hai. User mobile

se devices control karta hai.

Sensor — Gateway — Cloud — Mobile App — Actuator

Applications
Smart light, smart AC, smart lock.
Benefits

Energy saving, security, remote control.

Case Study 2: Smart Agriculture

Working



Soil moisture sensor field data collect karta hai. Cloud data analyze karta hai. Water pump

automatically ON/OFF hota hai.

Soil Sensor — Controller — (Cloud — Pump Control

Benefits

Water saving, better crop growth, less manual work.

Case Study 3: Smart Healthcare

Working

Wearable device heart rate, oxygen level, steps etc. measure karta hai. Data doctor/cloud ko send

hota hai.

Wearable Sensor — (Cloud — Doctor Dashboard

Benefits

Remote patient monitoring, emergency alerts, quick treatment.

Case Study 4: Smart City

Working

Traffic sensors, smart lights and cameras data cloud ko bhejte hain. System traffic control and

monitoring karta hai.



Benefits

Less traffic, better safety, energy saving.

Advantages

Practical understanding

Real-world problem solving

Automation proof

Better decision making

Important Keywords

Smart Home, Smart Agriculture, Smart Healthcare, Smart City, Remote Monitoring

Conclusion

IoT case studies show how IoT improves real life through automation, monitoring and smart

decisions.

¢4 Comparison Table: Arduino vs Raspberry

Pivs ESP32

Basis Arduino Raspberry Pi ESP32
Type Microcontroller Single-board computer | Microcontroller with Wi-
Fi/Bluetooth
OS No OS Linux OS No full OS
Processing Low High Medium
Connectivity | External module Built-in Wi-Fi in many | Built-in Wi-Fi/Bluetooth
needed models

Cost Low Higher Low



Basis Arduino Raspberry Pi ESP32

Best Use Simple control Advanced computing Wireless IoT

¢4 Most Important 7-Mark Questions

. Explain Arduino board with diagram.

. Explain Raspberry Pi board.

. Differentiate between Arduino and Raspberry Pi.
. Explain IoT platforms.

. Explain cloud for IoT.

. Explain cloud storage models.

. Explain APIs in IoT.

. Explain data analytics for IoT.

© o0 N O Ul A W

. Explain smart home / agriculture / healthcare IoT case study.

Most Important 14-Mark Questions

. Explain Arduino and Raspberry Pi with comparison.
. Explain IoT platforms and their role in IoT systems.
. Explain cloud for IoT with storage models and APIs.

. Explain data analytics for IoT with types and applications.

u A W N

. Explain IoT case studies: smart home, agriculture and healthcare.

@ PYQ-Based Expected Questions

Very High Probability

"4 Arduino
"4 Raspberry Pi



"4 Cloud for IoT
"4 10T Platforms

High Probability

{74 Data Analytics
"4 10T Case Studies

4 APIs

Medium Probability

{4 Other IoT Platforms
("4 Storage Models

One-Night Revision Notes

Topic Quick Meaning

Arduino Microcontroller board

Raspberry Pi Single-board computer

ESP32 Wi-Fi/Bluetooth IoT board

IoT Platform Device-cloud management system
Cloud Online storage + processing

API Communication bridge

Analytics Data to insights

Public Cloud Shared cloud

Private Cloud

Hybrid Cloud

Organization cloud

Public + private

#* Smart Study Plan



2-Hour Plan

Time

25 min
25 min
20 min
20 min
20 min

10 min

5-Hour Plan

Time

1 hour
1 hour
1 hour
1 hour

1 hour

Topic

Arduino

Raspberry Pi

IoT Platforms

Cloud + Storage Models
APIs + Analytics

Case Studies

Topic

Arduino + Raspberry Pi
IoT Platforms

Cloud + Storage Models
APIs + Analytics

Case Studies + PYQ revision

-~ Memory Tricks

IoT Platform Features

CDAS

C = Connectivity

¢ D = Device Management

A = Analytics

S = Security

Cloud Storage Models



PPHC

P = Public

P = Private
H = Hybrid

¢ C = Community

Analytics Types

DDPP

D = Descriptive

D = Diagnostic

P = Predictive

P = Prescriptive

%’ Topper Answer Writing Tips

For 7 marks:

Definition

l

Components / Working
l

Diagram

!

Advantages

!

Applications

!

Conclusion

For 14 marks:



Introduction
!
Definition

!

Detailed explanation

l

Flowchart

!

Comparison table

|

Example / Case study
|

Advantages

l

Disadvantages

l

Conclusion

Keywords to Underline

Arduino, Raspberry Pi, IoT Platform, Cloud Computing, API, REST API, Data Analytics,
Dashboard, Public Cloud, Private Cloud, Hybrid Cloud, Case Study

Final tip: Unit-5 me sabse pehle Arduino + Raspberry Pi + Cloud for IoT + IoT Platforms +
Data Analytics prepare @l.



