
 

IoT Tutorial for Beginners and Professionals 

Introduction 
Entering the world of Internet of Things can be like walking into a world of confusion 

with sensors, microcontrollers, and network communication mechanisms. Many new 

starters feel that there is a huge gap between connecting hardware simply and making it 

work with cloud connectivity. If a person is confused with choices like Arduino vs. 

Raspberry Pi, MQTT vs. HTTP, then he/she is not alone today. 

This IoT tutorial series will de-mystify the world of IoT, providing step-by-step 

instructions on hardware, connectivity, and data analytics to help you confidently 

complete your first smart project. 

Ready to build the future? Check out our Comprehensive IoT Course Syllabus to learn 

the entire spectrum from basics of sensors to expert cloud automation and edge 

computing. 

https://www.softlogicsys.in/iot-course-syllabus/


Why Students or Freshers Learn IoT? 
IoT Learning is an extremely high-value addition to one’s career, given that the world is 

progressing towards 21 billion IoT devices. As far as fresher jobs are concerned, it is an 

altogether new combination of both hardware and software that is getting scarce and is 

of high demand. 

●​ Explosive Market Growth: The IoT market expected to grow to $1.5 trillion by 

2029, thereby requiring qualified engineers in India and abroad. 

●​ High Entry Level Salary Packages: Freshers can now merit high starting salary 

packages (4.5–6 LPA) because of its niche domain and involving embedded 

systems in cloud integration. 

●​ Multi-Domain Versatility: Develop skills in C/Python programming language, 

Cloud (AWS/Azure), Networking, and Electronics. This opens up opportunities in 

areas like IoT Developer, Embedded System Engineer, or Data Analyst. 

●​ Future-Proof Skills: The Internet of Things, or IoT, is the foundation of what 

both Smart Cities, Industry 4.0, and Telehealth are all about. The more that AI 

progresses, the more that data “Edge” collectors are. 

●​ Innovation & Startups: IoT is the playground for innovators. Knowledge about 

IoT gives you the power to develop your own hardware or be a part of the 5,300+ 

IoT startups existing worldwide. 

Ace the Next Interview. Increase your confidence level with our carefully prepared IoT 

Interview Questions and Answers covering all aspects like MQTT vs. HTTP right up 

to sensor calibration and security measures. 

 

https://www.softlogicsys.in/iot-interview-questions-and-answers/
https://www.softlogicsys.in/iot-interview-questions-and-answers/
https://www.softlogicsys.in/iot-tutorial-for-beginners-and-professionals/


Step-by-Step IoT Tutorial for Beginners 
This IoT tutorial is a primary resource to guide you in designing a framework for creating 

your first Internet of Things project. The Internet of Things enables a connection 

between the physical and virtual world so that objects can “talk” to the internet as well 

as talk to each other. 

Step 1. The Architecture of an IoT System 
Before you begin to connect any components, you have to grasp the “symphony” of the 

four-layer IoT: 

●​ Sensing Layer: This is the hardware component (temperature sensors such as 

DHT11, among others). 

●​ Network Layer: The communication bridge (WiFi, Bluetooth, or MQTT protocol) 

that transmits data. 

●​ Data Processing Layer: The “brain” that is either at Cloud or at Edge that 

processes the data. 

●​ Application Layer: The interface where the results are viewed, either the 

Dashboard or the mobile application. 

Step 2. Installation and Software Setup 
Firstly, you will require a development environment. For the purposes of writing this 

tutorial, we will work with the Arduino environment. It is compatible with the most 

common beginner boards, such as ESP32 or Arduino Uno. 

2.1. Installation du IDE Arduino 

●​ Download the Arduino IDE from the Arduino website. 

●​ Install it on your Windows, Mac, or Linux computer. 

●​ ESP32 Users: In the Arduino IDE, open File>Preferences. In the Additional 

Boards Manager URLs field, enter the following URL: 

https://raw.githubusercontent.com/espressif/arduino-esp 



●​ Navigate to Tools → Board → Boards Manager, type “ESP32” into the search 

bar, and click Install. 

2.2. Set Up Your Cloud Dashboard 
We will utilize the Arduino IoT Cloud for this tutorial because they provide automatic 

security and dashboard functionality. 

1.​ Make a free account at create.arduino.cc. 

2.​ You install the Arduino Create Agent on your computer to enable 

communication with your hardware from the web browser. 

Step 3. Your First Project: Smart Temperature Monitor 
In our project, we will be reading temperature values from a DHT11 module and 

transmitting these values to the cloud through Wi-Fi. 

Hardware Prerequisites: 

●​ ESP32 DevKit V1 (or NodeMC). 

●​ The DHT11 Temperature & Humidity Sensor. 

●​ BJC Jumper Wires and a Breadboard. 

Wiring Guide: 

●​ VCC of DHT11 → 3.3V of ESP 

●​ GND of DHT11 → GND of ESP32. 

●​ DATA pin of DHT11 → GPIO 4 (Pin D4) of ESP32. 

The Code: 

For the Arduino IoT Cloud, the code for most of the “connection” is automatically 

generated. You would merely add the logic for the sensors in the loop() section. 



#include “thingProperties.h” 

#include “DHT.h” 

#define DHTPIN 4 

#define DHTTYPE DHT11 

DHT dht(DHTPIN, DHTTYPE); 

void setup() { 

  Serial.begin(9600); 

  initProperties(); // Initializes cloud connection 

  ArduinoCloud.begin(ArduinoIoTPreferredConnection); 

  dht.begin(); 

  setDebugMessageLevel(2); 

  ArduinoCloud.printDebugInfo(); 

} 

void loop() { 

  ArduinoCloud.update(); 

  // Read sensor data 

  float t = dht.readTemperature(); 



  // Update the cloud variable 

  if (!isnan(t)) { 

    temperature = t; // ‘temperature’ is a variable created in the Cloud dashboard 

    Serial.print(“Current Temp: “); 

    Serial.println(t); 

  } 

  delay(2000); // Wait 2 seconds between readings 

} 

Step 4. Connection via MQTT 
Although the Arduino Cloud is easy to use, a professional IoT generally relies on MQTT. 

This stands for Message Queuing Telemetry Transport. It is a lightweight “Pub / Sub” 

protocol. 

●​ Publisher: It is Your ESP32 and its message is sent to a “Topic” that could be “ 

●​ Broker: The central server, also known as Mosquitto or HiveMQ, that receives 

the message. 

●​ Subscriber: Your phone or the database that “listens” for that particular topic. 

Step 5. Common IoT Challenges and Solutions 
Beginning programmers are expected to encounter these three walls: 

●​ Connectivity Drops: In your code, implement the “Heartbeat” logic to ensure the 

Wi-Fi connection is still active. If the connection drops, call the WiFi.begin() 

function. 



●​ Energy, or Battery, Consumption: When it comes to battery-operated designs, 

you should utilize Deep Sleep. It does not utilize Wi-Fi or CPU, waking up every 

hour to transmit data. 

●​ Security Risks: Avoid hard-coding your Wi-Fi credentials into any public GitHub 

repository. Prefer an arduino_secrets.h file or use environment variables. 

Master Real-World Scenarios! Want to apply solutions to real-world industry 

challenges? Read our guide to IoT Challenges and Solutions, with in-depth info on 

edge computing, battery design, and mesh networks. 

Real Time Examples for IoT Tutorial for Learners 
To fully grasp what the Internet of Things means, it can be helpful to examine what 

kinds of problems it solves for different industries. These are three different examples of 

what can be done with the Internet of Things: 

Smart Agriculture (Precision Farming) 
The Situation: A farmer has to water a 100-acre plot but cannot monitor soil moisture 

levels to know whether to water. Without information, they will either water and spend 

money on water they don’t need or fail to water and kill their crops. 

●​ The Internet of Things Solution: Soil moisture sensors and weather stations to 

be installed in the field, interconnected by LoRaWAN (Long Range Wide Area 

Network). 

●​ How It Works: Sensors transmit the moisture levels to the main gateway. Once 

the moisture falls below 20%, the cloud server automatically activates the 

irrigation pumps. 

●​ Value: Conserves up to 40% more water while also improving crop yields 

through precision. 

Smart Health Monitoring (Wearables) 

https://www.softlogicsys.in/common-challenges-of-the-internet-of-things-and-solutions-to-overcome/


The Scenario: Solo senior patients require a system that will enable them to alert the 

doctor or family members when they have a medical emergency, for example, when 

they fall or experience an acceleration of their heart rate. 

●​ IoT Solution: Wearable device with an accelerometer (fall detection) and an 

optical heart rate monitor. 

●​ How It Works: This device is constantly monitoring vital signs. As soon as there 

is an anomaly, it transmits an alert signal using BLE technology to a dashboard 

at a hospital via a patient’s mobile phone. 

●​ Value: Offers 24/7 monitoring without the need for constant hospitalizations and 

can save lives through swift action. 

Industrial Predictive Maintenance 
The Scenario: A case where the motor of a conveyor belt fails can result in a whole 

production line coming to a standstill, thus costing thousands of dollars each hour. 

●​ The IoT Solution: Adding vibration and temperature sensors to factory 

machines. 

●​ How it works: The sensors transmit high-frequency data to an edge gateway. 

The AI models analyze the patterns of vibrations, and if they vary from the 

“normal” pattern, the system initiates maintenance before the actual motor fails. 

●​ Value: Moves the factory focus from ‘reactive’ to ‘proactive’ maintenance, cutting 

downtime dramatically. 

Begin Building Today. Theory is excellent, but practice is better. Take a look at our list of 

IoT project ideas for beginners.  

FAQs About IoT Tutorial for Beginners 
1.What exactly does IoT mean? 

https://www.softlogicsys.in/iot-project-ideas/


IoT stands for Internet of Things. It is a set of physical objects known as “things” that are 

equipped with sensors, software, as well as various technologies. This enables all these 

objects to connect with other systems on the internet. 

2.What do you mean by IoT? 

By IoT, we refer to the concept of digitization, or making the physical world crunch. It is 

going from having a regular chair or light to a “smart” chair or light that can report its 

status (for example, “I’m on”) or take commands (“Turn off at 10 PM”) through a 

network. 

3.What are the 4 types of IoT? 

Consumer IoT: These include personal consumer devices such as smartwatches, home 

automation, among How does commercial IoT differ from consumer IoT? Why is open 

source important in IoT development, and what are some Industrial Internet of Things 

(IIoT): Manufacturing equipment, Predictive Maintenance. **Infrastructures IoT:** 

“Large-scale systems, for example, smart grids, intelligent transportation systems. 

4.Who is the father of IoT? 

Kevin Ashton has been called the “Father of IoT” in many circles. In 1999, when Kevin 

was working with Procter & Gamble, he used the term “Internet of Things” during a 

presentation on how RFID chips could be used to connect the physical world to the 

internet. 

5.What is the IoT salary? 

An entry-level IoT Engineer Salary in India would be ₹4 Lakhs – ₹6 Lakhs per annum. 

Experienced professionals with 5+ years would be paid ₹12 Lakhs – ₹20+ Lakhs, and 

experts in high-demand areas such as IoT Architects would demand ₹30 Lakhs+. 

6.Who used IoT first? 

The first documented instance of an IoT was a Coca-Cola vending machine at Carnegie 

Mellon University, which was modified by students in 1982. They used it to check its 

inventory as well as the temperatures of its contents over “ARPANET” (the internet). 

7.Is IoT same as AI? 

https://www.softlogicsys.in/iot-engineer-salary-in-chennai/


Yes. IoT stands for “body” that acquires and transfers data from sensors and 

connectivity. AI stands for “brain” that interprets this data to provide intelligent decisions. 

Together with AI, it is commonly referred to as AIoT, or Artificial Intelligence of Things. 

8.What are examples of IoT? 

Home: Nest thermostats, Philips Hue light, Ring doorbell. ​

Wearables: Apple Watch or Fitbit. ​

Auto: Tesla’s remote diagnostics and updates via connectivity. ​

City: Smart Parking Sensors, Smart Street Lighting. 

9.Is a robot an IoT? 

It can be. A robot is said to be an IoT only when it is networked to share information or 

to receive commands remotely. A “Smart” vacuum cleaner such as a “Roomba” is one 

such example of an IoT Robot that learns to navigate your home. 

10.Is IoT a good career? 

Absolutely. With billions of new devices coming online each year, the healthcare, 

logistics, and energy sectors, among many others, need professionals in the Internet of 

Things. This is a rare and future-proof career that involves the intersection of hardware 

and software as well as data.  

Conclusion 
Learning the Internet of Things is more about understanding the interfacing of objects 

rather than merely connecting them; it is in fact the foundation of the nervous system of 

our future world. By integrating hardware, internet connectivity, and cloud services, you 

have the capability to make any object a source of reliable data. Although the initial 

process of ESP32 or Raspberry Pi might sound daunting, the thrill of automating the 

world and addressing real-life problems like water conservation or heart conditions 

makes the experience well worth it. Start Your Professional Journey Prepared to go 

from ‘hobbyist’ to ‘IoT Engineer’? Enroll for the Advanced IoT Certification Course in 

Chennai to learn hands-on experience in ‘Industrial Protocols,’ ‘Cloud Architecture,’ and 

‘End to End Security Deployments. 

https://www.softlogicsys.in/iot-training-in-chennai/
https://www.softlogicsys.in/iot-training-in-chennai/
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