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Preface


Blockchain technology is changing the way industries work by making them more transparent, secure, and efficient.

This book, "Ultimate Hyperledger Fabric for DeFi with Blockchain," is a simple and practical guide for anyone interested in learning about decentralized finance (DeFi).

What you will learn in each chapter:

Chapter 1. Introduction to JavaScript and Node.js with Express: This chapter serves the basics of JavaScript, Node.js, and Express, which are the building blocks for blockchain applications.

Chapter 2. Getting Started with Blockchain: This chapter explains what blockchain is, how it works, and its main features, such as security and decentralization.

Chapter 3. Fundamentals of Ethereum and Smart Contract Development: This chapter introduces you to Ethereum and teaches you to write smart contracts using Solidity.

Chapter 4. Application Development on Ethereum: This chapter will talk about building decentralized apps (dApps) on Ethereum using smart contracts and web tools.

Chapter 5. Exploring Hyperledger Fundamentals: This chapter focuses on Hyperledger, an enterprise blockchain platform, and its main features.

Chapter 6. Setting Up a Hyperledger Fabric Network: This chapter navigates setting up a Hyperledger Fabric network step-by-step, from installation to configuration.

Chapter 7. Developing Chaincode for Hyperledger Fabric: This chapter teaches the readers how to write chaincode (smart contracts for Hyperledger) to manage blockchain operations.

Chapter 8. Building Applications on Hyperledger Fabric: This chapter delves into building apps that work with Hyperledger Fabric and interact with the blockchain network.

Chapter 9. Architecting a Decentralized Finance (DeFi) Application: This chapter aids one in designing financial systems using blockchain and Hyperledger Fabric.

Chapter 10. Interconnecting Blockchain, DeFi, NFTs, and Web3: This chapter explores how blockchain connects with DeFi, NFTs, and Web3 technologies.

Chapter 11. Implementing Real-Time Applications: This chapter focuses on how to apply blockchain in real-world projects using best practices.

This book is written in simple language, making it suitable for beginners and experienced developers. It begins with basic concepts and gradually progresses to advanced topics, demonstrating how blockchain can enhance traditional financial systems.

Whether you are a developer looking to improve your skills, an entrepreneur working on new ideas, or a student exploring blockchain, this book is for you. Thank you for choosing to read it.
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CHAPTER 1

Introduction to JavaScript and Node.js with Express


Introduction

Welcome to the world of JavaScript and Node.js with Express! In this easy-to-follow module, we will start with the basics of programming and set the stage for your journey into blockchain technology. JavaScript is essential for building all sorts of things on the web, including interactive websites, apps for phones and computers, and managing tasks on servers. We will cover the basics of JavaScript, such as functions, lists, objects, and asynchronous programming. Node.js brings JavaScript to servers, allowing you to create powerful applications beyond just web browsers. We will learn about its key components, which are crucial for tasks such as handling requests from the internet and managing asynchronous operations. Additionally, we will discuss Express, a helpful tool for building web servers and APIs, which can streamline development and allow you to focus more on enhancing user experience. By mastering these tools, we will be well-prepared to delve into blockchain development and explore its myriad possibilities.

Structure

In this chapter, we will discuss the following topics:


	Introduction to JavaScript

	JavaScript Functions

	Arrays and Objects

	Asynchronous JavaScript

	Introduction to Node.js

	Building Web Servers with Express

	Routing and Middleware in Express

	Event Handling in Node.js and Express



Introduction to JavaScript

JavaScript serves as the foundation of modern software development, providing the means to create dynamic and interactive experiences not only on the web, but also in mobile applications, desktop applications, and even blockchain development. In this section, we will explore the fundamentals of JavaScript, understanding its versatile role across various domains of software development.

JavaScript Engine

The JavaScript engine serves as the backbone for executing JavaScript code by parsing and compiling it into machine-executable operations. It translates JavaScript into a format understandable by computers and adheres to ECMAScript standards. Various engines exist, including V8 (Chrome), Chakra (MS Edge), Nitro (Safari), and Spider Monkey (Firefox), with Brendan Eich credited as the creator and author of the first JavaScript engine. The engine’s working involves parsing code into tokens, forming an Abstract Syntax Tree (AST), and generating bytecode. A profiler/monitor observes and optimizes code, passing it to a Just-In-Time (JIT) compiler for optimization when applicable. The resulting optimized machine code is executed in a single-threaded manner, with the Web API utilized to circumvent single-threaded limitations.


[image: ]

Figure 1.1: JS Engine workflow

To grasp the essence of JavaScript, developers must familiarize themselves with its fundamental concepts:


	Variables and Data Types: In JavaScript, data types are essential for defining the kind of information a variable can hold. There are two main categories: primitive and non-primitive (also known as reference) data types.

	Primitive Data Types: These are basic data types directly handled by the programming language. They are immutable, meaning their values cannot be changed once they are created. Examples include numbers, strings, Booleans, null, and undefined.

	Non-Primitive (or Reference) Data Types: These are more complex data types, usually created by the programmer. They are mutable, meaning their values can be changed after they are created. Examples include objects and arrays.


let, var, const: These are keywords used to declare variables in JavaScript.


	let: Declares a block-scoped variable that can be reassigned.

	var: Declares a variable with function scope or global scope (if declared outside any function). It can be reassigned and re-declared within the same scope.

	const: Declares a variable with a constant value that cannot be reassigned. It provides immutability to the variable.
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Figure 1.2: An example demonstrating the differences between primitive and non-primitive data types, as well as the behavior of let, var, and const, along with call by value and call by reference


	Control Flow: JavaScript provides mechanisms for controlling the flow of program execution. This includes conditional statements such as switch, if, else if, and else, which allows you to execute different blocks of code based on certain conditions. Additionally, JavaScript offers loops such as for, while, and do-while, which enable you to execute a block of code repeatedly until a specified condition is met.

	Conditional Statements: Conditional statements allow you to execute different blocks of code based on certain conditions.


Example:

// if statement

let num = 10;

if (num > 0) {

console.log("Number is positive");

}

// if-else statement

let age = 25;

if (age >= 18) {

console.log("You are an adult");

} else {

console.log("You are a minor");

}

// else if statement

let score = 75;

if (score >= 90) {

console.log("Grade A");

} else if (score >= 80) {

console.log("Grade B");

} else if (score >= 70) {

console.log("Grade C");

} else {

console.log("Grade D");

}

//switch statement

let day = 3;

switch (day) {

case 1:

console.log("Monday");

break;

case 2:

console.log("Tuesday");

break;
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