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UNITE 1 
Q 1 Define Internet of Things (IoT). Explain its key
characteristics, features, and importance in modern
computing. (6 Marks) 
Definition1 
The Internet of Things (IoT) is a network of physical
objects or devices embedded with sensors, software, and
communication technologies that enable them to collect,
exchange, and process data over the internet without
requiring human intervention. 
Example: Smart watches, smart homes, smart vehicles,
and smart agriculture systems. 

Key Characteristics of IoT 

1

.

2

.
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.
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.
5.
6

.

Connectivity – Devices are connected through
the internet. 
Sensing Capability – Sensors collect data from
the environment. 
Intelligence – Devices analyze data and make
decisions. 
Automation – Tasks are performed automatically. 
Scalability – Supports millions of connected
devices. 
Interoperability – Different devices can
communicate with each other. 

Features of IoT
•
•
•
•
•

Real-time monitoring and tracking. 
Remote access and control. 
Data collection and analysis. 
Device-to-device communication. 
Improved efficiency and resource utilization. 

Importance of IoT in Modern Computing 
1
.
2
.

3
.
4
.
5
.
6
.

Enables smart homes and smart cities. 
Improves healthcare through remote patient monitoring. 
Increases industrial automation and productivity. 
Reduces operational costs and human effort.   Supports
data-driven decision making. 
Enhances convenience, safety, and quality of life. 

—————————————————————————   Q 2 Explain
the Concept of IoT in Detail. Discuss General
Observations About IoT Systems and How They Differ
from Traditional Internet Systems. (6 Marks) 
Concept of IoT 
The Internet of Things (IoT) refers to a network of 
physical objects (things) such as sensors, smart devices, 
vehicles, appliances, and machines that are connected 
to the internet. These devices collect, share, and 
process data automatically to provide intelligent services 
and decision-making. 
IoT combines sensors, communication networks, 
cloud computing, and data analytics to enable smart 
interactions between devices and users. 
Working of IoT 
Sensors/Devices
 

————————————————————————— Q 3.Discuss
Raspberry Pi and Arduino. Compare their Features,
Architecture, and Applications. (6 Marks) 
Raspberry Pi 
•
•
•
•

Single Board Computer (SBC). 
Runs Linux operating system. 
Supports Python, C++, Java. 
Used for complex IoT projects. 

Applications: Smart Home, IoT Gateway, Web Server. 
Arduino 
•
•

Microcontroller-based board. 
No operating system. 

Example: A smart home system can automatically
control lights, fans, and security cameras using sensors
and internet connectivity. 

General Observations About IoT Systems 
1

.

2

.

3

.

4

.

5

.

6

.

Large Number of Devices – Millions of devices
can be connected simultaneously. 
Data-Centric – Continuous collection and
processing of real-time data. 
Heterogeneous Devices – Different types of
devices work together. 
Automation – Minimal human intervention is
required. 
Dynamic Environment – Devices can join or 
leave the network at any time. 
Resource Constraints – Many IoT devices have
limited power, memory, and processing capability. 

Difference Between IoT and Traditional Internet
Systems 

↓
 Internet Network
 ↓
 Cloud Platform
 ↓
 Data Processing

↓
User/Application

IoT Systems Traditional
Internet 
Systems

Connects
physical devices
and sensors
Machine-to-
Machine (M2M) 
communication
Real-time data 
collection

Automatic
operation 
Resource- 
constrained 
devices

Focus on sensing
and automation

Connects
computers and
mobile devices
Mainly Human-
to-Human 
communication
Information 
sharing and 
communication
Requires user 
interaction
High-
performance 
computing 
devices
Focus on data 
access and 
communication
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2
•
•
•
Applications: Robotics, Home Automation, Smart 
AgricultureApplications: Robotics, Home Automation, 
Smart Agriculture. 
Comparison 

Programmed using C/C++. 
Used for sensor and control applications. 

Q 4 Explain the Working of Raspberry Pi in IoT
Applications. Discuss its Hardware Components and
Operating System Support. (6 Marks) 
Raspberry Pi 
Raspberry Pi is a single-board computer (SBC) used in 
IoT applications for data processing, device control, and 
internet connectivity. 
Working in IoT 
1
.
2
.
3
.

4
.

Sensors collect data from the environment. 
Raspberry Pi processes the data. 
Data is sent to the cloud/server through Wi-Fi or
Ether net. 
Users can monitor and control devices remotely. 

Example: Smart Home Automation System. 
Hardware Components 
•
•
•
•
•
•
•

Processor (CPU) – Performs data processing. 
RAM – Temporary memory for programs. 
GPIO Pins – Connect sensors and actuators. 
USB Ports – Connect external devices. 
HDMI Port – Connect display/monitor. 
Wi-Fi/Ethernet – Internet connectivity. 
MicroSD Card – Stores OS and files. 

Operating System Support
•

•  
•

Raspberry Pi OS (Linux) – Most commonly
used. 
Ubuntu 
Windows IoT Core 

Conclusion 
Raspberry Pi is a powerful IoT platform that supports 
various operating systems and hardware interfaces, 

making it suitable for smart home, automation, and
monitoring applications. 
Simple Diagram 

→ → → 

Q5 Explain the Architecture of IoT with a Neat
Diagram. Describe Each Layer in Detail. (6 Marks)
IoT Architecture 
IoT architecture is commonly divided into 4 layers, 
which work together to collect, transmit, process, and 
utilize data. 
Neat Diagram 
+-------------------+
| Application Layer |
+-------------------+
 

1. Perception Layer (Sensing Layer) •
•
•

Lowest layer of IoT architecture. 
Collects data using sensors and devices. 
Detects temperature, humidity, pressure,
motion, etc. 

Examples: Temperature sensor, Light sensor, RFID. 
2. Network Layer 
•
•

Transfers data from sensors to servers/cloud. 
Provides communication between devices. 

Technologies: Wi-Fi, Bluetooth, ZigBee, 4G/5G. 
3. Processing Layer (Middleware Layer) 
•
•

Stores and processes collected data. 
Performs data analysis and decision-making. 

Examples: Cloud Computing, Databases, Analytics. 
4. Application Layer 
•
•

Provides services to end users. 
Displays information and controls devices. 

Examples: Smart Home, Smart Healthcare, Smart
Agriculture.   ————————————————————————— 
Q 6 Discuss the Importance of Embedded Systems in
IoT with Suitable Examples. (6 Marks) 
Definition 
An Embedded System is a combination of hardware 
and software designed to perform a specific task within 
a larger system. 
Importance of Embedded Systems in IoT 
1 .
2 .
3 .
4 .  
5 .  
6 .

Data Collectiont.
Data Processing 
Device Control
Communication 
Automation 
Low Power and Cost 

Feature Raspberry Arduino
Pi Single 
Board 
Computer
Supports 
Linux

Type Microcontr
oller

No OS

Low

Less
Low

OS

Processing High
Power
Memory
Power 
Consumpti
on
Best For

More
High

Complex
IoT
Projects 

Sensor-
based
Projects

————————————————— 

↑
+-------------------+
| Processing Layer |
| (Cloud/Data)
+-------------------+
 

|

↑
+-------------------+
| Network Layer
+-------------------+
 

|

↑
+-------------------+
| Perception Layer |
| (Sensors) |
+-------------------+

Sensors RaspberryPi Internet/Cloud User
—————————————————————————
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3
Q 7. Discuss Various Real-World Applications of IoT.
(6 Marks) 
Definition 
The Internet of Things (IoT) connects physical devices 
to the internet, enabling them to collect, share, and 
process data automatically. 
Real-World Applications of IoT 
1. Smart Homes 
•

•

Control lights, fans, AC, and security systems
remotely. 
Example: Smart bulbs, smart thermostats. 

2. Smart Healthcare
•
•

Monitors patient health in real time. 
Example: Smart watches and heart-rate
monitors. 

3. Smart Agriculture
•

•

Monitors soil moisture, temperature, and crop
conditions. 
Example: Automatic irrigation systems. 

4. Smart Cities
•

•

Improves traffic management, waste
management, and street lighting. 
Example: Smart traffic signals. 

5. Industrial Automation
(IIoT) •

•

Monitors machines and improves production
efficiency. 
Example: Predictive maintenance systems. 

6. Smart Transportation
•

•  

Provides vehicle tracking and route
optimization. 

Example: GPS-enabled vehicles. 
————————————————————————— 
Q 8 Provide an Overview of IoT and Discuss the
Motivation Behind its Development. Why is IoT
Becoming Essential in Today's Digital World? (6
Marks) 
Overview of IoT 
The Internet of Things (IoT) is a network of physical 
devices such as sensors, appliances, vehicles, and 
machines connected to the internet to collect, exchange, 
and process data automatically. 
Example: Smart watches, smart homes, smart 
agriculture systems. 
Motivation Behind IoT Development 

1
.
2
.

3
.
4
.

5
.

Need for automation and reduced human effort. 
Growth of internet connectivity and wireless
communication. 
Availability of low-cost sensors and devices. 
Requirement for real-time monitoring and
control. 
Better decision-making through data collection
and analysis. 

Why IoT is Essential in Today's Digital World 
1
.
2
.
3
.
4
.
5
.

6
.

Improves efficiency and productivity. 
Enables smart homes and smart cities. 
Supports remote monitoring in healthcare. 
Reduces operational costs. 
Provides real-time data and faster decision-
making. 
Enhances convenience, safety, and quality of life. 

Conclusion 
IoT connects the physical and digital worlds, enabling 
intelligent communication, automation, and data-driven 

services. Therefore, it has become an essential
technology in modern life. 
Simple Diagram 
PhysicalDevices
 
 
 

 
——————————————————— 
Systems. (6 Marks) 
Definition 
A sensor is a device that detects physical changes in 
the environment and converts them into electrical 
signals for processing in an IoT system. 
Types of Sensors Used in IoT 
1. Temperature Sensor 
•
• Measures temperature. 

Example: LM35, DHT11. 
2. Humidity Sensor 
•
•

Measures moisture content in the air. 
Example: DHT11, DHT22. 

3. Pressure Sensor 
•
•

Measures pressure of gases or liquids. 
Example: BMP180. 

4. Light Sensor 
•
•

Measures light intensity. 
Example: LDR (Light Dependent Resistor). 

5. Motion (PIR) Sensor 
•
•

Detects movement of humans or objects. 
Used in security systems. 

6. Proximity Sensor 
•

•

Detects nearby objects without physical
contact. 
Used in automatic doors and parking systems. 

Applications
•
•
•
•

Smart Homes 
Healthcare Monitoring 
Smart Agriculture 
Industrial Automation 

Conclusion 
Sensors are the heart of IoT systems because they 
collect real-world data and enable monitoring, 
automation, and intelligent decision-making. 
Neat Diagram 
Environment → Sensor → IoT Device → Cloud → User 

↓
Internet
↓

 Cloud/Server
 ↓
 User/Application
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UNITE 2 
Q 1 What is Machine-to-Machine (M2M)
Communication? Explain its Architecture, Working
Principles, Advantages, and Applications. (6 Marks)
Definition 
Machine-to-Machine (M2M) Communication is the
automatic exchange of data between devices or machines
without human intervention using wired or wireless
communication networks. 
Example: Smart electricity meters automatically sending
readings to the utility company. 

Architecture of M2M 
M2M Devices/Sensors
 

Working Principle 
1
.
2
.

3
.
4
.

Sensors collect data from the environment. 
Data is transmitted through a communication
network. 
The server/cloud processes and stores the data. 
Users or applications monitor and control devices
remotely. 

Advantages 
1
.
2
.
3
.
4
.
5
.

Reduces human intervention. 
Enables real-time monitoring. 
Improves efficiency and productivity. 
Reduces operational costs. 
Provides faster decision-making. 

Applications
•
•
•
•
•

Smart Metering 
Smart Homes 
Healthcare Monitoring 
Industrial Automation 
Vehicle Tracking Systems 

—————————————————————————
Q 2 Explain RFID (Radio Frequency Identification).
Discuss its Components, Working Mechanism, Types
(Active/Passive), and IoT Applications. (6 Marks) 
Definition 
RFID (Radio Frequency Identification) is a technology
used to identify and track objects wirelessly using radio
waves. 
Example: RFID cards used for attendance systems and
toll collection. 

Components of RFID 

1
.
2
.
3
.
4
.

RFID Tag – Stores information about the object. 
RFID Reader – Reads data from the tag. 
Antenna – Transmits and receives radio signals. 
Database/Server – Stores and processes
collected data. 

Working Mechanism 
1
.
2
.
3
.

RFID reader sends radio signals. 
RFID tag receives the signal. 
Tag transmits stored information back to the
reader. 

4. Reader sends data to the database/server for
processing. 

Neat Diagram 
↔ ↔ 

Characteristics of WSN 
1

.

2

.

3

.

4

.

5

.

Wireless Communication – No wired
connections required. 
Self-Organizing – Nodes automatically form a
network. 
Scalability – Supports a large number of sensor
nodes. 
Low Power Consumption – Designed for
battery-operated devices. 
Reliability – Provides continuous monitoring. 

Protocols Used in WSN •
•

•
•

ZigBee – Low power and low cost. 
Bluetooth Low Energy (BLE) – Short-range
communication. 
Wi-Fi – High-speed data transmission. 
6LoWPAN – IPv6 communication for sensor
networks. 

Applications in IoT 

Types of RFID
1. Active RFID
•
•
•

Has its own battery. 
Long communication range. 
More expensive. 

Example: Vehicle tracking systems. 
2. Passive RFID 
•
•
•

No battery; powered by reader signals. 
Short communication range. 
Less expensive. 

Example: Attendance cards, inventory tracking. 

IoT Applications 
1
.
2
.
3
.
4
.
5
.

Smart Inventory Management 
Asset Tracking 
Smart Transportation & Toll Collection 
Access Control Systems 
Healthcare and Patient Tracking 

————————————————————————— 
Q 3Discuss Wireless Sensor Networks (WSN). 
Explain their Architecture, Characteristics, Protocols,
and Applications in IoT. (6 Marks) 
Definition 
A Wireless Sensor Network (WSN) is a collection of 
sensor nodes that monitor physical conditions 
(temperature, humidity, pressure, etc.) and communicate 
wirelessly to a central station (sink node). 
Architecture of WSN 
SensorNodes
 

↓
 Communication Network
(Wi-Fi, GSM, Bluetooth)
 ↓
 M2M Server / Cloud
 ↓
 User / Application

RFID Tag

↓
 Wireless Network
 ↓
 Sink/Base Station
 ↓
 Server/Cloud
 ↓
 User/Application

RFIDReader Database/Server
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1.
2.
3.
4.
5. 

Smart Agriculture 
Environmental Monitoring 
Smart Healthcare 
Industrial Automation 
Smart Cities and Traffic Monitoring 

————————————————————————— 
Q 4 Discuss Embedded IoT Devices in Detail. Explain
their Architecture, Components, and Applications. (6
Marks) 
Definition 
Embedded IoT Devices are smart devices that combine
hardware and software to collect, process, and transmit
data over the internet for specific tasks. 
Examples: Smart watches, smart thermostats, 
Raspberry Pi, Arduino-based systems. 

Architecture of Embedded IoT Devices 
Sensors
 ↓
Microcontroller/
Microprocessor
 ↓
Communication Module
(Wi-Fi/Bluetooth)
 ↓
Cloud/Server
 ↓
User Application
Components of Embedded IoT Devices 

1 .
•
•
2 .
•
•
3 .
•
•
4 .
•
5 .
•

Sensors 
Collect data from the environment. 
Example: Temperature, humidity sensors. 

Microcontroller/Microprocessor 
Processes sensor data. 
Example: Arduino, Raspberry Pi. 

Communication Module 
Enables internet connectivity. 
Example: Wi-Fi, Bluetooth, ZigBee. 

Memory 
Stores programs and data. 

Power Supply 
Provides power to the device. 

Applications 
1.
2.
3.
4.
5.  ————————————————————————— 
Q 5 Explain the Concept of Communication 
Middleware in IoT. Discuss its Importance in Enabling 
Device-to-Device and Device-to-Cloud 
Communication. (6 Marks) 
Definition 
Communication Middleware is a software layer that 
enables communication and data exchange between IoT 
devices, applications, and cloud platforms. It acts as a 
bridge between devices and networks. 

Architecture 

IoT Device

Smart Home Automation 
Smart Healthcare Devices 
Smart Agriculture Systems 
Industrial Automation 
Smart Transportation 

Components of Platform Middleware
1.
•
2.
•
3.
•

Device Management 
Registers and monitors IoT devices. 

Data Management 
Collects, stores, and processes data. 

Application Management 
Supports development and deployment of IoT
applications. 

Functions of Communication Middleware 
1

.

2

.

3

.

4

.

5

.

Message Exchange – Transfers data between
devices. 
Protocol Management – Supports
communication protocols. 
Data Routing – Directs data to the correct
destination. 
Device Connectivity – Connects heterogeneous
devices. 
Security – Provides secure data transmission. 

Importance in IoT 
1. Device-to-Device (D2D) Communication •

•
Enables direct communication between IoT
devices. 
Example: Smart sensors communicating with
smart lights. 

2. Device-to-Cloud (D2C) Communication •
• Sends data from devices to cloud servers. 

Example: Smart watch sending health data to
a cloud application. 

Common Protocols 
•
•
•
•  

MQTT 
CoAP 
HTTP 
AMQP 

Applications 
1.
2.
3.
4.
5. 

Smart Homes 
Smart Healthcare 
Industrial Automation 
Smart Cities 
Connected Vehicles 

————————————————————————— 
Q 6 Define Platform Middleware in IoT. Explain its
Architecture, Components, and Role in Managing IoT
Applications. (6 Marks) 
Definition 
Platform Middleware is a software layer in IoT that
provides services and tools for developing, managing,
and integrating IoT devices, applications, and cloud
services. 
It acts as an intermediary between IoT devices and
applications. 

Architecture 
IoT Devices/Sensors
 

 
Communication Middleware

↕

Cloud / Application

↓
 Platform Middleware
 ↓
 Cloud Services
 ↓
 IoT Applications

↕
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Components of SCADA 
1. Sensors and Actuators
• Collect field data and perform control actions. 
2. RTU (Remote Terminal Unit) / PLC
• Collects data from sensors and controls

equipment. 
3. Communication Network
• Transfers data between field devices and

SCADA server. 
4. SCADA Server
• Processes, stores, and analyzes data. 
5. HMI (Human Machine Interface)
•Allows operators to monitor and control the
system. 

Role in Industrial IoT (IIoT) 
1
.
2
.
3
.
4
.
5
.

Real-time monitoring of industrial processes. 
Remote control of machines and equipment. 
Data collection and analysis. 
Fault detection and predictive maintenance. 
Improves efficiency, productivity, and safety. 

Applications
• Power Generation & Distribution 

4 .
•
5 .
•

Security Management 
Provides authentication and data protection. 

Communication Services 
Enables communication between devices and
cloud. 

Role in Managing IoT Applications 
1
.
2
.
3
.
4
.
5
.

Manages connected IoT devices. 
Processes and stores sensor data. 
Provides interoperability among different devices. 
Ensures secure communication. 
Simplifies development and deployment of IoT
applications. 

Applications
•
•
•
•
•

Smart Homes 
Smart Healthcare 
Smart Agriculture 
Industrial
Automation   Smart
Cities —————————————————————————   7 Explain

SCADA (Supervisory Control and Data Acquisition)
Systems. Discuss their Architecture, Components,
and Role in Industrial IoT. (6 Marks) Definition 
SCADA (Supervisory Control and Data Acquisition) is a
system used to monitor, control, and collect data from
industrial processes and equipment in real time. 
Example: Power plants, water treatment plants,
manufacturing industries. 

Architecture of SCADA 
Sensors/Actuators
 
 
 

Applications
•
•
•
•
•

Smart Homes 
Smart Healthcare 
Industrial Automation 
Smart Cities 
Connected Vehicles 

•
•
•
 

Oil and Gas Industries 
Water Treatment Plants 
Manufacturing Industries 

•  •  Smart Grids 

————————————————— 
Discuss its Functions, Services, and Role in
Interoperability. (6 Marks) 
Definition 
Software Middleware is a software layer that acts as a
bridge between IoT devices, operating systems,
databases, and applications. It enables communication
and coordination among different components of an IoT
system. 

Functions of Software Middleware 

1

.

2

.

3

.

4

.

5

.

Device Integration – Connects different IoT
devices. 
Data Management – Collects, stores, and
processes data. 
Communication Management – Enables data
exchange between devices and applications. 
Security Management – Provides authentication
and data protection. 
Resource Management – Manages network and
computing resources. 

Services Provided
•
•
•
•
•

Device Discovery 
Data Storage and Retrieval 
Message Routing 
Event Handling 
Security and Access Control 

Role in Interoperability 
Interoperability means allowing different devices and
systems to work together. 
Software Middleware: 
1
.

2
.
3
.
4
.

5
.

Connects heterogeneous devices from different
manufacturers. 
Supports multiple communication protocols. 
Provides a common interface for applications. 
Ensures seamless data exchange between
devices and cloud services. 
Enables integration of various IoT platforms. 

Architecture 
IoT Devices
 

↓
RTU/PLC
↓

Communication Network
 ↓
 SCADA Server
 ↓
 HMI (Operator)

↓
Software Middleware
 ↓
Applications / Cloud
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UNITE 3 
Q1. Explain the Identification of IoT Objects and
Services. (6 Marks) 
Definition 
Identification in IoT is the process of uniquely 
identifying IoT objects (devices, sensors, actuators) and 
services so that they can communicate and exchange 
data over a network. 

Identification of IoT Objects 
IoT objects are uniquely identified using: 

1

.

2

.

3

.

4

.

IP Address (IPv6) – Provides a unique network
address. 
RFID (Radio Frequency Identification) –
Identifies physical objects using tags. 
MAC Address – Unique hardware address of a
device. 
UID (Unique Identifier) – Unique identity
assigned to each object. 

Example: A smart sensor identified by its IPv6 address. 

Identification of IoT Services 
IoT services are identified using: 
1
.

2
.
3
.

URI (Uniform Resource Identifier) – Unique
address of a service. 
Service IDs – Unique identifiers for services. 
Web APIs – Used to access IoT services through
the internet. 

Example: A cloud service providing temperature data
through a specific API URL. 

Importance 
1
.
2
.
3
.
4
.
5
.

Enables unique identification of devices. 
Facilitates communication among IoT devices. 
Supports device management and tracking. 
Improves security and authentication. 
Ensures efficient service discovery. 

Diagram 
IoTObject
 ↓
Unique ID / RFID / IPv6
 ↓
Network
 ↓

  
————————————————————————— 
Q3. Explain Scalability and Interoperability in IoT. (6
Marks) 
Scalability in IoT 
Scalability is the ability of an IoT system to handle an
increasing number of devices, users, and data without
affecting performance. 
Importance of Scalability 
1
.
2
.
3
.
4
.

Supports growth of IoT devices. 
Handles large volumes of data. 
Improves system performance. 
Enables expansion of IoT networks. 

Example: A smart city system expanding from 1,000 to
1,00,000 sensors. 

Interoperability in IoT 
Interoperability is the ability of different IoT devices,
platforms, and applications to communicate and work
together seamlessly. 

Importance of Interoperability 
1
.

2
.
3
.
4
.

Enables communication among heterogeneous
devices. 
Supports multiple protocols and platforms. 
Facilitates data sharing. 
Improves flexibility and integration. 

Example: A smart watch sending health data to a
mobile app and cloud platform. 

Difference Between Scalability and Interoperability 

Interoperability

—————————————————————————
Q4. Discuss IoT Security and Privacy Challenges. (6
Marks) 
Definition 
IoT Security refers to protecting IoT devices, networks, 
and data from unauthorized access and attacks. 
IoT Privacy refers to protecting users' personal and 
sensitive information. 

Security Challenges in IoT 
1.
•
2 .
•
3 .
•

4 .
•
5 .
•

Unauthorized Access 
Hackers may gain access to IoT devices. 

Data Breaches 
Sensitive information can be stolen. 

Malware and Cyber Attacks 
Devices can be infected by viruses or
malware. 

Weak Authentication 
Poor passwords make devices vulnerable. 

Network Attacks 
Data can be intercepted during transmission. 

Privacy Challenges in IoT
1.
•

2 .
•

3 .
•
4 .
•

Collection of Personal Data 
IoT devices continuously gather user
information. 

Data Misuse 
Collected data may be used without user
consent. 

Location Tracking 
Users' movements can be monitored. 

Lack of User Control 
Users may not know how their data is used. 

Solutions
•
•
•
•
•

Strong Authentication and Passwords 
Data Encryption 
Regular Software Updates 
Secure Communication Protocols 
Access Control Mechanisms 

IoTService(URI/API)

Scalability
Handles growth
in devices and
data

Focuses on
system
expansion
Improves 
performance with 
increasing load

Enables
communication
between different
systems
Focuses on 
system 
integration
Improves
compatibility
among devices
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UNITE 3 
Q 5 Explain Device Intelligence in IoT Systems. (6
Marks) 
Definition 
Device Intelligence in IoT refers to the ability of IoT 
devices to collect data, process information, make 
decisions, and perform actions automatically without 
continuous human intervention. 

Features of Device Intelligence 
1.
•
2 .
•
3 .
•

4 .  
•
5 .  
•

Data Collection 
Sensors gather data from the environment. 

Data Processing 
Devices analyze the collected data. 

Decision Making 
Devices make intelligent decisions based on
predefined rules or AI algorithms. 

Automation 
Performs actions automatically. 

Communication 
Exchanges information with other devices and
cloud platforms. 

Working of Device Intelligence 
→ → → 

Example:
A smart thermostat senses room temperature and
automatically switches the AC ON/OFF when required. 

Advantages 
1.
2.
3.
4.
5.

Applications
•
•
•
•
•

Reduces human intervention. 
Enables real-time decision making. 
Improves efficiency and productivity. 
Supports automation. 
Enhances user convenience. 

Smart Homes 
Smart Healthcare Devices 
Smart Agriculture 
Industrial Automation 
Smart Transportation 

————————————————————————— 
Q 6 Explain the Role of Key IoT Technologies: Sensor
Technology, RFID Technology, and Satellite
Technology. (6 Marks) 
1. Sensor Technology 
Role 
Sensor technology is used to collect data from the
physical environment and convert it into electrical 
signals for processing. 
Functions 
•
•
•

Measures temperature, humidity, pressure,
light, motion, etc. 
Provides real-time monitoring. 
Enables automation and intelligent decision-
making. 

Example: Temperature sensor in a smart home. 

2. RFID Technology 
Role 
RFID (Radio Frequency Identification) is used to 
identify and track objects wirelessly using radio waves. 

Functions
•
•
•

Automatic identification of objects. 
Asset and inventory tracking. 
Access control and authentication. 

Example: RFID-based attendance systems and toll
collection. 

3. Satellite Technology 
Role 
Satellite technology provides communication and 
connectivity for IoT devices in remote areas where 
traditional networks are unavailable. 
Functions 
•
•
•

Global coverage and communication. 
GPS-based location tracking. 
Remote monitoring and data transmission. 

Example: Vehicle tracking, weather monitoring, and
maritime communication. 
————————————————————————— 

 

Sensors Processing Unit
Action/Response

Decision Making

Q7.Case Study: IoT-BasedSmartAgriculture
System (6 Marks) 
System Overview 
A Smart Agriculture System uses IoT sensors to 
monitor soil, weather, and crop conditions. It helps 
farmers take better decisions and automate 
irrigation. 
Simple Diagram 
Soil/Temp Sensors→Controller
→ Mobile App
 
 
1. Scalability 
The system can be expanded from one farm to 
many farms by adding more sensors, controllers, 
and cloud storage. 
2. Interoperability 
Different devices like soil sensors, temperature 
sensors, Arduino/Raspberry Pi, and mobile apps 
can work together using common protocols like 
MQTT, HTTP, Wi-Fi, or ZigBee. 
3. Security 
Security is provided using authentication, 
passwords, encryption, and access control to 
protect farm data and prevent unauthorized control 
of water pumps. 
4. Device Power 
IoT devices use low power sensors and can run on 
batteries or solar power, which is useful in farms 
where electricity may not always be available. 
5. Communication Capabilities 
The system communicates using Wi-Fi, GSM, 
LoRa, ZigBee, or Bluetooth to send sensor data to 
the cloud and receive commands from the user. 
Applications/Benefits 
•
•
•
•
•  

→ 

 

Automatic irrigation 
Soil moisture monitoring 
Weather monitoring 
Water saving 
Better crop productivity 

↓
WaterPump/Actuator

Internet/Cloud

MIC
RO BY SYNAPSE

https://sppupyq.vercel.app/


9
UNITE 4  
Q1. What is Data Analytics in IoT? (6 Marks)
Definition 
Data Analytics in IoT is the process of collecting, 
processing, analyzing, and interpreting data generated 
by IoT devices to extract useful information and support 
decision-making. 
Working of Data Analytics in IoT 
IoT Devices/Sensors
 

Layers of IoT Data Analytics Architecture
1. Data Collection Layer 
•
•

Collects data from sensors and IoT devices. 
Example: Temperature, humidity, motion
sensors. 

2. Data Storage Layer
•
•

Stores large volumes of IoT data. 
Example: Cloud databases, data warehouses. 

 
Importance of Data Analytics in IoT 
1
.
2
.

3
.
4
.
5
.

Converts raw data into useful information. 
Enables real-time monitoring and decision-
making. 
Improves efficiency and productivity. 
Helps predict future events and trends. 
Supports automation and optimization. 

Applications 
•
•
•
•
•
Example 
A smart farming system collects soil moisture data. Data 
analytics analyzes this data and automatically turns ON 
the irrigation system when moisture is low. 
————————————————————————— 
Q2. Explain the Architecture of IoT Data Analytics. (6 
Marks) 
Definition 
IoT Data Analytics Architecture is a framework that 
collects, processes, analyzes, and presents data 
generated by IoT devices to support decision-making. 

Architecture of IoT Data Analytics 
IoT Sensors/Devices
 

Smart Healthcare 
Smart Agriculture 
Smart Homes 
Industrial
Automation   Smart
Cities 

Importance in IoT 
1
.
2
.
3
.
4
.
5
.

Handles massive sensor data. 
Supports real-time decision-making. 
Improves efficiency and automation. 
Helps in predictive analysis. 
Generates valuable business insights.

3. Data Processing Layer •
• Cleans, filters, and organizes data. 

Converts raw data into useful information. 
4. Analytics Layer
•

•

Analyzes data using statistical and AI/ML
techniques. 
Identifies patterns and trends. 

5. Visualization/Application Layer
•

•

Displays results through dashboards, reports,
or mobile apps. 
Helps users make decisions. 

Advantages 
1
.
2
.
3
.
4
.
 

Real-time monitoring. 
Better decision-making. 
Predictive analysis. 
Improved efficiency. 
•   5.  Automation of processes. 

————————————————————————— 
Q3. Discuss the Characteristics of Big Data (5Vs) in
IoT. (6 Marks) 
Definition 
Big Data in IoT refers to the huge amount of data 
generated by IoT devices, sensors, and connected 
systems. The characteristics of Big Data are commonly 
described using the 5Vs. 
5Vs of Big Data in IoT 
1. Volume 
•
• Refers to the large amount of data generated

by IoT devices. 
Example: Millions of sensors generating data
every second. 

2. Velocity
•

•

Refers to the speed at which data is
generated and processed. 
Example: Real-time traffic monitoring systems. 

3. Variety
•
•

Refers to different types of data. 
Example: Text, images, videos, sensor
readings, GPS data. 

4. Veracity
•
•

Refers to the accuracy and reliability of data. 
Example: Removing incorrect or duplicate
sensor readings. 

5. Value
•

•

Refers to the useful insights obtained from
data. 
Example: Predictive maintenance in industries. 

Diagram (5Vs) 
Big Data

↓
 Data Collection
 ↓
 Data Processing
 ↓
 Data Analysis
 ↓
 DecisionMaking

↓
 Data Collection Layer
 ↓
 Data Storage Layer
 ↓
 Data Processing Layer
 ↓
 Analytics Layer
 ↓
 Visualization/Application Layer

 
 |
 --------------------------------
 | | | | |
Volume Velocity Variety Veracity Value
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Q5. Explain the Role of Cloud Computing in IoT
Analytics. (6 Marks) 
Definition 
Cloud Computing provides on-demand storage, 
processing power, and services over the internet. In IoT 

Q4. What are NoSQL Databases? (6 Marks) 
Definition 
NoSQL (Not Only SQL) databases are non-relational 
databases designed to store and manage large volumes 
of structured, semi-structured, and unstructured data. 
They are widely used in IoT and Big Data applications. 

Features of NoSQL Databases 

1
.
2
.
3
.

4
.

5
.

Schema-less – No fixed table structure. 
Scalable – Easily handles large amounts of data. 
High Performance – Fast data access and
processing. 
Flexible Data Storage – Supports different data
formats. 
Distributed Architecture – Data can be stored
across multiple servers. 

Types of NoSQL Databases
1.
•
•
2 .
•
•
3 .
•
•
4 .
•
•

Key-Value Database 
Stores data as key-value pairs. 
Example: Redis. 

Document Database 
Stores data in JSON/XML documents. 
Example: MongoDB. 
Column-Family Database 

Stores data in columns instead of rows. 
Example: Cassandra. 

Graph Database 
Stores relationships between data. 
Example: Neo4j. 

Applications in IoT
•
•
•
•
•

Sensor Data Storage 
Real-Time Analytics 
Smart Cities 
Smart Healthcare 
Industrial IoT 

Advantages
•
•
•
•

Handles massive IoT data. 
Supports real-time processing. 
Highly scalable and flexible. 
Suitable for unstructured data. 

Conclusion 
NoSQL databases are ideal for IoT systems because 
they can efficiently store, manage, and process large 
volumes of diverse data generated by connected 
devices. 
Diagram 

analytics, it is used to store, process, and analyze large
amounts of data generated by IoT devices. 

Role of Cloud Computing in IoT Analytics 
1. Data Storage 
•
•

Stores massive amounts of IoT sensor data. 
Provides scalable storage facilities. 

2. Data Processing
•
•

Processes large volumes of data quickly. 
Converts raw data into useful information. 

3. Data Analytics
•

•

Performs analysis to identify patterns and
trends. 
Supports AI and Machine Learning
applications. 

4. Real-Time Monitoring
•
•

Enables real-time monitoring of IoT devices. 
Provides instant alerts and notifications. 

5. Remote Access
• Users can access data and applications from

anywhere through the internet. 

Architecture 
IoT Devices/Sensors
 
 
 

Advantages 
1.
2.
3.
4.
5.

Scalability 
Cost Efficiency 
High Storage Capacity 
Real-Time Data Analysis 
Easy Accessibility 

Applications
•
•
•
•
•

Smart Healthcare 
Smart Agriculture 
Smart Homes 
Smart Cities 
Industrial IoT 

————————————————————————— 
 

NoSQL Databases
 |
--------------------------------
| 
Key- Document Column 

| | |
Graph

Value Family
—————————————————————————

↓
Internet
↓

 Cloud Platform
(Storage + Processing)
 
 
 

↓
Analytics
↓

 User/Application

Q6.Explain Edge Analyticsin IoT.(6Marks) 
Definition 
Edge Analytics is the process of analyzing and 
processing IoT data near the source of data 
generation (edge devices) instead of sending all 
data to the cloud. 

Working of Edge Analytics 
Sensors/IoTDevices
 

↓
 Edge Device/Gateway
(Data Processing)
 ↓
 Cloud (Optional)
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↓
User/Application

How It Works 
1
.
2
.

3

.

4

.

Sensors collect data. 
Edge devices (gateway, Raspberry Pi, etc.)
process and analyze the data locally. 
Only important or filtered data is sent to the
cloud. 
Quick decisions are made in real time. 

Advantages 
1
.
2
.

3

.

4

.

5

.

Low Latency – Faster response time. 
Reduced Bandwidth Usage – Less data
sent to the cloud. 
Real-Time Decision Making – Immediate
actions can be taken. 
Improved Security & Privacy – Data
remains closer to the source. 
Reduced Cloud Storage Cost – Only
necessary data is transmitted. 

Applications
•
•
•
•
•

Smart Vehicles 
Industrial Automation 
Smart Healthcare 
Smart Agriculture 
Smart Surveillance Systems 

Example 
In a smart factory, sensors detect machine 
temperature. The edge device analyzes the data 
instantly and sends an alert if overheating occurs, 
without waiting for cloud processing. 
—————————————————————— 

 

1. Data Collection (Sensors & Devices)
The system collects real-time data using: 

Q7.Case Study: Designan IoT-Based 
Smart Agriculture System (6 Marks)
System Overview 
A Smart Agriculture System uses IoT 
sensors, cloud computing, and data analytics 
to monitor crop conditions and automate 
farming activities. 
Architecture 
Sensors → IoT Controller

→ 

•

•

•

•

Soil Moisture Sensor – Measures soil
water content. 
Temperature Sensor – Measures 
temperature. 
Humidity Sensor – Measures air 
moisture. 
IoT Controller – Arduino/Raspberry 
Pi collects sensor data. 

2. Data Storage (NoSQL / Cloud) •

•

•

Sensor data is sent to the Cloud
through the Internet. 
Stored in NoSQL databases such as 
MongoDB. 
Cloud platforms provide large storage 
and remote access. 

Benefits: 
•
•
•

Scalable storage 
Easy data retrieval 
Remote monitoring 

3. Data Analytics Techniques
Big Data Analytics 
•

•

Processes large amounts of sensor
data. 
Identifies patterns and trends. 

Machine Learning 
•

•

Predicts crop health and irrigation
needs. 
Forecasts weather and crop yield. 

4. Decision-Making Process
Automation 
•

Alerts
•

Automatically turns ON/OFF irrigation
pumps. 

Sends SMS/App notifications when
soil moisture is low. 

Optimization 
Optimizes water and fertilizer usage. 
Improves crop productivity. 

 ↓ 
Soil, Temp
Humidity
 
 
 
 
 
 

↓
Internet

↓
Data Analytics

↓
Alerts / Automation

↓
Farmer Mobile App

CloudStorage

•
•
•MIC
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