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FOREWORD


In early 2012, I joined a small team of engineers at Microsoft that was tasked with improving the JavaScript development experience for projects across the company. The concept was simple: Create a language, based on JavaScript, that added gradual static typing, and use that static typing to empower developers to code more quickly, more confidently, and more accurately. At the time, static typing was out of fashion among most JavaScript developers. I figured that if we did a fantastic job, we might eventually gain mindshare among 20 percent of developers, maybe a little more in larger projects.

Our initial release was met with guarded skepticism. Was Microsoft really turning over a new leaf and embracing open source? Could TypeScript find a way to describe the behavior of all our favorite libraries? Wasn’t the chaos of JavaScript half the fun of using it?

At the same time, we saw a tremendous enthusiasm start to form. TypeScript was the solution that so many people had been looking for. They saw great potential in the project and realized what it might eventually be able to deliver. A vibrant community of developers, content creators, authors, and commentators began to form.

Thirteen years later, TypeScript has become the de facto standard for writing modern JavaScript, with virtually 100 percent adoption in large projects and three quarters of JavaScript developers using TypeScript for most if not all of their code. It’s been an incredible journey to see TypeScript grow from a small moonshot project to a truly dominant player in the language space.

The community has expanded alongside this growth. Much like I never believed we’d have a majority share of JavaScript developers, I’ve been pleasantly surprised to see the incredible network of TypeScript educators, influencers, and creators grow around our project.

I’ve always been so energized by that community. TypeScript would not be where it is today without the intelligent, engaged, and thoughtful contributions from so many different people from around the world. We stand not just on the shoulders of giants but on a foundation of thousands of experts and enthusiasts who want to make JavaScript development a better experience.

Matt Pocock in particular stands out for his tireless work to explain TypeScript. His focus on approachable, comprehensive, and pragmatic TypeScript education has been an invaluable resource to countless developers. This book takes that work to the next level, providing a clear and concise overview of the language. What I’ve always appreciated about Matt’s work as a technical writer is that he’s unafraid to stake out an opinion and consistently displays good taste. (In other words, he tends to agree with me!)

TypeScript development offers a huge amount of flexibility, and using the language effectively is as much art as science. As an exercise for the reader, I offer you an additional challenge: As you read the book, think about the trade-offs we make every time we write a line of code. Do we want to be explicit or concise? Are error cases handled immediately or deferred? How do we balance the precision of types we write against the complexity of those types? The text of the book offers excellent guidance in these matters, often more implicitly than explicitly. Test yourself for mastery of these concepts by seeing if you can realize alternative solutions to the tasks here that vary on these axes.

My hope is that you take away from this book not just an understanding of TypeScript as a language but also a feel for its community. The way we balance safety, flexibility, structure, creativity, and so much more is one of the things that make the language such an expressive joy to work with.

Happy coding!

Ryan Cavanaugh
Development Lead for the TypeScript Team at Microsoft
Seattle, Washington






INTRODUCTION


[image: A hooded figure holds a glass vial full of a dark bubbling liquid, which emits smoke.]

If you were building JavaScript apps in the 2000s, you were probably having a bad time. Users were demanding more interactive experiences on the web. Developers were building large, complex web apps. And JavaScript, the language of the web, began to creak under the strain.

Back then, the experience of writing JavaScript was not particularly fun. Editor features that are now commonplace, like autocomplete and error highlighting, often weren’t available. As applications grew more and more complex, working with JavaScript became a nightmare.

This came to a head at Microsoft, where our story starts.


The Birth of TypeScript

Around 2010, Microsoft noticed something strange. Some of its teams were using a community project called Script# (ScriptSharp) to build JavaScript apps. The Script# library allowed for developers to write code in C#, which would then be transformed into JavaScript.

There are a lot of benefits to writing code in a strongly typed language like C#. When you make silly errors like misspelling a variable name, you’ll get a warning right away instead of finding out when the build doesn’t work. More importantly, refactoring code in a strongly typed language is much simpler. If you needed to change how a function was called, this could be done in a few clicks instead of a few hours. By comparison, writing in JavaScript felt like carving your code in stone tablets. Once written, it was hard to change.

Microsoft tasked Anders Hejlsberg, the creator of C#, with investigating Script#. He was surprised to find that people were so annoyed with JavaScript that they were willing to code in a completely different language to avoid it. However, he found the combination of C# and the Script# library bizarre. Wouldn’t it make more sense to create a new language that was closer to JavaScript and enabled developers to use all the IDE features that JavaScript was missing?

And so, TypeScript was born.

In the decade or so since its introduction, TypeScript has become a staple of modern development. It’s been adopted by huge companies like Google, Netflix, and Airbnb. Teams that use TypeScript ship better software at greater speed—and are happier as a result.



Why Now?

We are in a moment of enormous change, both for developers and for TypeScript. For developers, artificial intelligence is revolutionizing the way we work. AI is finding a home in our IDEs, helping us write code faster than ever. But one thing is clear: Without good feedback loops, AI can quickly lose its way. This makes TypeScript, which provides a fast feedback loop inside the IDE, a natural fit for AI-driven development. Most IDEs are already utilizing TypeScript’s error checking to improve their AI agents, and I feel this space is still underexplored.

But TypeScript itself is in flux. In 2025, the TypeScript team announced it was porting TypeScript’s type checker to Go, promising a 10× speedup for autocomplete, in-IDE errors, and project type checking. A faster TypeScript means faster feedback loops, especially in large projects. And it has TypeScript developers extremely excited.

Learning TypeScript has rarely been more appealing. You’ll be coding in a language that AI loves to use. You’ll ship better code, faster than before.

Learning TypeScript totally changed my career. I hope it will do the same for you.



Who Is This Book For?

The aim of this book is to build your confidence with TypeScript and to teach all the essential things you’ll need to know to build a TypeScript application. You’ll need to have some experience with JavaScript, but that’s it. No TypeScript experience is necessary.

TypeScript is used both on the frontend (on the web, and on desktop and mobile apps) and on the backend (in APIs, scripts, and much more). We’ll be looking at the core language features that help you build any project, instead of focusing on one over the other.

We’ll be starting from the basics, but we won’t stop there. By the end of the book, you’ll feel like a TypeScript wizard. You’ll be able to work with TypeScript instead of against it, quickly diagnosing errors and moving faster than you ever did with JavaScript.



What We’ll Cover

We’ll be covering everything you need to build a TypeScript product. Beyond learning the basic syntax, we’ll be building mental models for how it works at a deeper level. You’ll get useful patterns you can immediately apply in your projects, and you’ll learn helpful workarounds for TypeScript’s most common pitfalls.

We believe the best time to learn something is the moment you need to apply it practically. So, this book contains dozens of exercises that you can code as you follow along. These exercises are battle-tested in Matt Pocock’s live workshops at https://www.totaltypescript.com. Every TypeScript language feature solves a specific need, and the exercises help link the knowledge with the instant you need it.

We’ve been very intentional with the ordering of what gets taught when. We’ll start from a solid foundation and move through to the level of the TypeScript wizard. Here’s what each chapter will cover:

Chapter 1: Kickstart Your TypeScript Setup  We’ll start by showing you how to set up a TypeScript development environment on your machine.

Chapter 2: IDE Superpowers TypeScript enables dozens of amazing features in your IDE. We’ll go through them one by one and look at our first pieces of TypeScript code.

Chapter 3: TypeScript in the Development Pipeline TypeScript is not just a language; it’s also a set of tools that give you confidence in the code you’re writing. We’ll examine TypeScript’s CLI and how TypeScript typically works on production applications.

Chapter 4: Essential Types and Annotations We’ll explain how to add types to functions, arrays, and objects, and how to make reusable types with type aliases.

Chapter 5: Unions, Literals, and Narrowing We’ll discuss union types and literal types, which let you express OR logic in your functions. We’ll also look at narrowing: how TypeScript can understand your code to give you better warnings.

Chapter 6: Objects We’ll teach you how to express object types, including index signatures, Record, and interfaces.

Chapter 7: Mutability We’ll look at let, const, and as const, and at how mutability (whether a value can be changed later) affects how TypeScript understands your code.

Chapter 8: Classes We’ll teach you how understanding classes helps you harness classic object-oriented patterns in your code.

Chapter 9: TypeScript-Only Features We’ll take a peek at enums and namespaces and look at why you may not want to use them in your code.

Chapter 10: Deriving Types We’ll use keyof, typeof, and more to create types from other types (or even from values). We’ll see how these tools can massively cut down on duplicated code.

Chapter 11: Annotations and Assertions We’ll examine satisfies, as, and error directives, and how you can leverage them for better type safety (or even to lie to TypeScript).

Chapter 12: The Weird Parts In some situations, TypeScript can behave quite strangely. We’ll examine the mental models you need to understand these oddities.

Chapter 13: Modules, Scripts, and Declaration Files We’ll cover how to add types to the global scope, as well as .d.ts files and the DOM typings.

Chapter 14: Configuring TypeScript We’ll dive into tsconfig.json project references and describe how to configure TypeScript for any situation.

Chapter 15: Designing Your Types We’ll look at TypeScript’s powerful features for designing your own types: generic types, mapped types, template literals, and conditional types.

Chapter 16: Building Powerful Shared Utilities We’ll provide information on all the tools you need to build powerful shared utilities in your code: generic functions, function overloads, and more.



Online Resources


	The book repository: https://github.com/total-typescript/total-typescript-book

	Total TypeScript free tutorials: https://www.totaltypescript.com/tutorials

	Total TypeScript articles: https://www.totaltypescript.com/articles

	TypeScript Official Handbook: https://www.typescriptlang.org/docs/handbook/intro.html





The Book’s Exercises

Most chapters in the book have practical exercises designed to test your understanding of the material. You can run the exercises by visiting the GitHub repository for the book at https://totalts.link/e-repo. There, you’ll find instructions for cloning the repository to your local machine, installing the dependencies, and running the exercises.

Each exercise in the book will have a link to an online version on our site, https://www.totaltypescript.com. There will also be a handy button to open the exercise in your local editor.

Most of the exercises will involve this process:


  1.  Read the instructions.

  2.  Open the code in your local editor.

  3.  Start the exercise command line interface (CLI), which checks your work as you go.

  4.  Fix the TypeScript errors and runtime errors until the exercise is complete.

  5.  Check your work against my solution.



Let’s quickly discuss a couple of conventions and tools used in the exercises.


@ts-expect-error

TypeScript checks your code in your editor for things it thinks might fail when the code is run. In your IDE, it shows these issues as red squiggly lines under the code.

For instance, here we are calling a method on null:

const x = null;
x.toUpperCase(); Error: Property 'toUpperCase' does not exist on type 'null'.


TypeScript also provides a directive to tell it to expect an error on the following line:

const x = null;

// @ts-expect-error
x.toUpperCase();


Now the error no longer appears, because TypeScript is expecting it.

This is useful as a teaching tool, since it allows me to write exercises that expect errors. So, if you see an @ts-expect-error comment, we are expecting a TypeScript error on the next line.



Vitest

TypeScript checks your code only in your editor. To make the exercises as realistic as possible, I’ve also added a few runtime tests. These tests are written with Vitest, a popular testing framework for TypeScript. We’re not using many complex Vitest features, only a few simple ones.

For instance, this test checks whether 1 + 1 equals 2:

import {expect, it} from "vitest";

it("1 + 1 = 2", () => {
  expect(1 + 1).toBe(2);
});


In the preceding code, it is a function used to define a test, and expect is a function used to make assertions.

The exercise CLI will automatically run the tests as you work through the exercises.









PART I
GETTING STARTED









1
KICKSTART YOUR TYPESCRIPT SETUP
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In this chapter, we’ll provide a whirlwind tour of TypeScript essentials to get you up and running. We’ll first briefly discuss what makes TypeScript different from JavaScript. We’ll then give a broad overview of how the language works. We’ll also cover the tools you’ll need to start working with TypeScript.


What’s Different About TypeScript?

What makes TypeScript different from JavaScript can be summed up in a single word: types. But there’s a common misconception here. People think TypeScript’s core mission is to make JavaScript a strongly typed language, like C# or Rust, which is not quite accurate. TypeScript wasn’t invented to make JavaScript strongly typed. It was built to allow amazing tooling for JavaScript.

Imagine you’re building an integrated development environment (IDE) and you want to warn people when they mistype a function name or object property. If you don’t know the shapes of the variables, parameters, and objects in your code, you’ll have to resort to guesswork. But if you do know the types of everything in your app, you can begin implementing powerful IDE features like autocomplete, inline errors, and automatic refactors.

TypeScript aims to provide just enough strong typing to make working with JavaScript more pleasant and productive.



A High-Level View of How TypeScript Works

With a JavaScript-only project, you would typically write your code in files with .js file extensions. Those files are then able to be directly executed in the browser or a runtime environment like Node.js (which is used to run JavaScript on servers or on your laptop). The JavaScript you write is the JavaScript that gets executed, as illustrated in Figure 1-1.

[image: Flow diagram showing a JavaScript-only workflow: a developer writes code in .js files, which are run directly by either a web browser or Node.js without a build step.]
Figure 1-1: An overview of a JavaScript-only workflow


If you’re testing whether your code works, you need to test it inside the runtime, which is the browser or Node.js.

For a TypeScript project, your code is primarily in .ts or .tsx files. In your IDE, those files are monitored by TypeScript’s language server. This server watches as you type and powers IDE features like autocompletion and error checking, among others.

Unlike .js files, .ts files can’t usually be executed directly by the browser or a runtime. Instead, they require an initial build process. This is where TypeScript’s tsc CLI comes in. It transforms your .ts files into .js files, which means you are able to take advantage of TypeScript’s features while writing your code, but the output is still plain JavaScript, as shown in Figure 1-2.


[image: Flow diagram showing a TypeScript workflow where .ts files provide IDE feedback, are compiled into .js files, and then run in the browser or Node.js.]
Figure 1-2: An overview of how a TypeScript project works


The great benefit of this system is that you get into a feedback loop with TypeScript: You write code. The in-IDE server gives you feedback. You adjust based on the feedback. In addition, all of this happens before your code goes into the browser. In JavaScript, you need to go all the way to the runtime before you can detect any defects. TypeScript’s loop happens entirely within your IDE, so it can help you create higher-quality code more quickly.


NOTE



Automated testing can also provide a high-quality feedback loop. While we won’t cover automated tests in this book, they’re a great companion to TypeScript for creating extremely high-quality code.



Tools for TypeScript Development

Let’s break down the tools you need to work with TypeScript:

IDE To write code, you need an editor or IDE. While you can use any IDE, the assumption in this book is that you are using Microsoft’s Visual Studio Code (VS Code). The TypeScript integration with VS Code is excellent, as you will see shortly. Install it from https://code.visualstudio.com/download if you haven’t already. It’ll work on Windows, macOS, or Linux.

Execution environment You need a place to run your emitted JavaScript, such as Node.js or a web browser like Chrome.

TypeScript CLI You need Node.js to run the TypeScript CLI. This tool converts your TypeScript to JavaScript and warns you of any issues in your project.



Installing Node.js

Download the Node.js installer from https://nodejs.org. When you visit the site, you’ll see two options: LTS and Current. LTS is short for Long Term Support and is the recommended version for production use. It’s also the most stable version and the one we’ll be using in this book. The Current version contains the latest features, but it’s not recommended for production use.

Click the LTS button to download the installer, and follow the installation instructions.

After running the installer, you can verify it installed correctly by opening a terminal and running the following command:

node -v

If Node.js is installed correctly, this command should display the version number. If you see an error message like node command not found, it means the installation wasn’t successful, and you should try again.



Installing the pnpm Package Manager

To run the exercises, you’ll need a tool that helps install some third-party packages. Instead of using the traditional npm package manager, we’ll be using a library called pnpm.

Node.js includes the npm package manager by default. If you’ve worked with JavaScript repositories, you’re likely familiar with npm and the package.json file. The package.json file represents all the packages you need to install to run the code in the repository. For example, in the repository for this material, we have a special CLI for running exercises along with helper packages and various other dependencies like cross-fetch and nodemon:

// Inside package.json
{
  "devDependencies": {
    "@total-typescript/exercise-cli": "0.4.0",
    "@total-typescript/helpers": "~0.0.1",
    "cross-fetch": "~3.1.5",
    "nodemon": "~3.0.1",
    "npm-run-all": "~4.1.5",
    "prettier": "~2.8.7",
    "typescript": "~5.2.2",
    "vite-tsconfig-paths": "~4.0.7",
    "vitest": "0.34.4"
  }
}


To install these packages, you would typically run the npm install command, which downloads them from the npm registry into your node_modules folder. The node_modules folder contains JavaScript files that the exercises in the src directory need to run.

However, for the book’s repository, we will be using the pnpm package manager instead. It works the same way as npm, but it’s more efficient. Instead of having individual node_modules folders for each project, pnpm uses a single location on your computer and hard-links the dependencies from there, which makes it run faster and use less disk space. We use pnpm in all our projects. To install pnpm, follow the instructions provided in the official documentation at https://pnpm.io/installation.

Once it’s installed, you can check it’s working by running pnpm --version.




Installing TypeScript

TypeScript and its dependencies are contained within a single package, called typescript. You can install it on your system with npm:

npm install --global typescript

By adding --global, you’re adding the tsc CLI to your system globally. This means you’ll be able to run tsc on your command line to perform various tasks, like creating TypeScript config files and checking your code.

TypeScript is usually also installed locally in your projects folder to make sure that all developers using the project are using the same version. For the purposes of this book, a global installation will do just fine.



Summary

This chapter introduced TypeScript as a tool designed primarily to enable amazing JavaScript tooling rather than to make JavaScript strongly typed. TypeScript provides just enough typing to make development more pleasant and productive through IDE features like autocomplete and inline errors.

The development workflow differs from JavaScript in that you write code in .ts files, which are monitored by TypeScript’s language server for real-time feedback. These files must be compiled to .js files using the tsc CLI before execution, creating a faster feedback loop entirely within your IDE.

To get started with TypeScript development, you need an IDE like VS Code, an execution environment like Node.js or a browser, and the TypeScript CLI. The chapter walked through installing Node.js (preferring the LTS version), the pnpm package manager for better efficiency than npm, and TypeScript globally using npm.

The key advantage of this setup is getting immediate feedback while coding, allowing you to catch and fix issues before your code reaches the runtime environment and ultimately leading to higher-quality code development.








2
IDE SUPERPOWERS



[image: A hooded figure holds a glass vial full of a dark bubbling liquid, which emits smoke.]

TypeScript works the same no matter what IDE you use, but for this book, we’ll assume you’re using VS Code. When you open VS Code, the TypeScript server starts in the background. It will be active as long as you have a TypeScript file open. In this chapter, we’ll introduce some of the awesome VS Code features that are powered by the TypeScript server.


Autocomplete

If we were to name the single TypeScript feature we couldn’t live without, it would be autocomplete. TypeScript knows what type everything is inside your app. Because of that, it can give you suggestions when you’re typing, speeding up your work enormously.

In the following example, just entering p after audioElement brings up all the properties that start with p:

const audioElement = document.createElement("audio");

audioElement.p; // Suggests play, pause, part, and so on


This feature is really powerful for exploring APIs you might not be familiar with, like the HTMLAudioElement API in this case.


Manual Autocomplete

You’ll often want to trigger autocomplete manually. In VS Code, the CTRL-spacebar keyboard shortcut will list suggestions for what you’re typing. For example, if you were adding an event listener to an element, you would see a list of available events:

document.addEventListener(
  "", // Autocomplete here
);


Pressing CTRL-spacebar with the cursor inside the quotation marks will show a list of events that can be listened for:

DOMContentLoaded
abort
animationcancel
. . .


If you want to narrow down the list to the events you were interested in, enter drag before pressing CTRL-spacebar; only the appropriate events will display:

drag
dragend
dragenter
dragleave
. . .


Autocomplete is an essential tool for writing TypeScript code, and it’s available right out of the box in VS Code.

Exercise 2-1: Autocomplete

Here’s an example of some code where autocomplete can be triggered:

const acceptsObj = (obj: {foo: string; bar: number; baz: boolean}) => {};

acceptsObj({
  // Autocomplete in here!
});


Practice using the autocomplete shortcut to fill in the object when calling acceptsObj.

See https://totalts.link/essentials-2-1/.


Solution

When you press CTRL-spacebar inside the object, you’ll see a list of the possible properties based on the {foo: string; bar: number; baz: boolean} type:

bar;
baz;
foo;


As you select each property, the autocomplete list will update to show you the remaining properties.





TypeScript Error Checking

TypeScript is most famous for its errors. These are a set of rules that TypeScript uses to make sure your code is doing what you think it’s doing. With every change you make to a file, the TypeScript server checks your code.

If the server finds any errors, it tells VS Code to draw a red squiggly line under the part of the code that has a problem. Hovering over the underlined code shows you the error message. Once you make a change, the TypeScript server checks the code again and removes the red squiggly line if the error is fixed. You can think of it like a teacher hovering over your shoulder, underlining your work in red pen while you type.

Let’s look at these errors a bit more deeply.


Runtime Errors

Sometimes TypeScript warns you about things that will definitely fail at runtime. For example, consider the following code:

const a = null;

a.toString(); // red squiggly line under a


TypeScript tells you that there is a problem with a. Hovering over it shows the following error message:

'a' is possibly 'null'.

This tells you where the problem is, but it doesn’t necessarily tell you what the problem is. In this case, you need to stop and think about why you can’t call toString() on null. If you do, it will throw an error at runtime:

Uncaught TypeError: Cannot read properties of null (reading 'toString').

Here, TypeScript tells you that an error might happen even without you needing to run the code—very handy.



Non-Runtime Errors

Not everything TypeScript warns you about will actually fail at runtime. Take a look at the following example where we assign a property to an empty object:

const obj = {};

const result = obj.foo; // red squiggly line under foo


TypeScript draws a red squiggly line below foo. But if you think about it, this code won’t actually cause an error at runtime. We’re trying to access a property that doesn’t exist in this object: foo. This won’t error; it will just mean that the result is undefined.

It may seem strange that TypeScript would warn you about something that won’t cause a runtime error, but it’s actually a good thing. If TypeScript didn’t warn you about this, it would be saying that you can access any property on any object at any time. Over the course of an entire application, this could result in quite a few bugs.

It’s best to think of TypeScript’s rules as opinionated. They are a collection of helpful tips that will make your application safer as a whole.



Warning Locations

TypeScript will try to provide warnings as close to the source of the problem as possible. Let’s take a look at an example:

type Album = {
  artist: string;
  title: string;
  year: number;
};

const album: Album = {
  artsist: "Television", // red squiggly line under artsist
  title: "Marquee Moon",
  year: 1977,
};


We define an Album type, which is an object with three properties. Then, we say that const album needs to be of that type via const album: Album. Don’t worry if you don’t understand all the syntax yet; we’ll cover it all later.

Can you see the problem? There’s a typo on the artist property when creating an album. Hovering over artsist shows the following error message:

Type '{artsist: string; title: string; year: number;}' is not assignable to type 'Album'.

That’s because we’ve said that the album variable needs to be of type Album, but we’ve misspelled artist as artsist. TypeScript is saying that we’ve made a mistake and even suggests the correct spelling.



Multiline Errors

Sometimes TypeScript will give you an error in a less helpful spot. In the following example, we have a function called logUserJobTitle that logs the job title of a user:

const logUserJobTitle = (user: {
  job: {
    title: string;
  };
}) => {
  console.log(user.job.title);
};


The important thing is that logUserJobTitle takes a user object with a job property that has a title property.

Now let’s call logUserJobTitle with a user object where the job.title is a number, not a string:

const exampleUser = {
  job: {
    title: 123,
  },
};

logUserJobTitle(exampleUser); // red squiggly line under exampleUser


It might seem like TypeScript should give an error on title in the example User object. But instead, it gives an error on the exampleUser variable itself.

Hovering over exampleUser shows the following error message:

Argument of type '{job: {title: number;};}' is not assignable to
parameter of type '{job: {title: string;};}'.
  The types of 'job.title' are incompatible between these types.
    Type 'number' is not assignable to type 'string'.


It’s multiple lines long, which can feel pretty scary. A good rule of thumb with multiline errors is to start at the bottom:

Type 'number' is not assignable to type 'string'.

This tells you that a number is being passed into a slot where a string is expected, which is the root of the problem.

Let’s go to the next line:

The types of 'job.title' are incompatible between these types.

This says that the title property in the job object is the problem, and we already understand the issue without needing to see the top line, which is usually a long summary of the problem. Reading errors from bottom to top can be a helpful strategy when dealing with multiline TypeScript errors.




Introspecting Variables and Declarations

You can hover over more than just error messages. Any time you hover over a variable or declaration, VS Code will show you information about it.

In this example, you could hover over thing and see that it’s of type number:

let thing = 123;

// hovering over thing shows:

let thing: number;


Hovering works for more involved examples as well. Here, otherObject spreads in the properties of otherThing as well as adding thing:

let otherThing = {
  name: "Alice",
};

const otherObject = {
  . . .otherThing,
  thing,
};
otherObject.thing;


Hovering over otherObject gives us a computed readout of all of its properties:

// hovering over otherObject shows:

const otherObject: {
  thing: number;
  name: string;
};


Depending on what you hover over, VS Code shows different information. For example, hovering over .thing in otherObject.thing shows the type of thing:

(property) thing: number

Get used to the ability to float around your codebase introspecting variables and declarations because it’s a great way to understand what the code is doing.

Exercise 2-2: Hovering Over a Function Call

In the following code snippet, we’re trying to grab an element using document.getElementById with an ID of 12. However, TypeScript is complaining:

let element = document.getElementById(12); // red squiggly line under 12

How can hovering help determine what argument document.getElementById actually requires? And for a bonus point, what type is element?

See https://totalts.link/essentials-2-2/.


Solution

First, you can hover over the red squiggly error itself. In this case, hovering over 12 gives you the following error message:

Argument of type 'number' is not assignable to parameter of type 'string'.

You can also get a readout of the getElementById function by hovering there:

(method) Document.getElementById(elementId: string): HTMLElement | null

In the case of getElementById, you can see that it looks something like a function call. You can see that the function takes in an elementId of type string, and it returns an HTMLElement | null. We’ll look at this syntax later, but it basically means either an HTMLElement or a null.

Note that this readout appears only when you hover over getElementById. If you hover over the document itself, you won’t see the information for getElementById, so it’s important to be precise with your hovering.

This tells you that you can fix the error by changing the argument to a string:

let element = document.getElementById("12");

You also know that element’s type will be what document.getElementById returns, which you can confirm by hovering over element:

// hovering over element shows:

const element: HTMLElement | null;


Hovering in different places reveals different information, so when we’re working in TypeScript, we hover around constantly to get a better sense of what our code is doing.




JSDoc Comments

JSDoc is a syntax for adding documentation to the types and functions in your code. It allows VS Code to show additional information in the pop-up that appears when hovering. This feature is extremely useful when working with a team.

Here’s an example of how a logValues function could be documented:

/**
* Logs the values of an object to the console.
*
* @param obj - The object to log.
*
* @example
* ```ts
* logValues({a: 1, b: 2});
* // Output:
* // a: 1
* // b: 2
* ```
*/

const logValues = (obj: any) => {
  for (const key in obj) {
    console.log(`${key}: ${obj[key]}`);
  }
};


The @param tag is used to describe the parameters of the function. The @example tag is used to provide an example of how the function can be used, using markdown syntax.

Many tags are available for use in JSDoc comments. You can find a full list of them in the JSDoc documentation (https://jsdoc.app).

Adding JSDoc comments is a useful way to communicate the purpose and usage of your code, whether you’re working on a library, a team, or your own personal projects.

Exercise 2-3: Adding Documentation for Hovers

Here’s a simple function that adds two numbers together:

const myFunction = (a: number, b: number) => {
  return a + b;
};


To understand what this function does, you’d have to read the code. Add some documentation to the function so that when you hover over it, you can read a description of what it does.

See https://totalts.link/essentials-2-3/.


Solution

In this case, you’ll specify that the function “adds two numbers together.” You can also use an @example tag to show an example of how the function is used:

/**
* Adds two numbers together.
* @example
* myFunction(1, 2);
* // Will return 3
*/

const myFunction = (a: number, b: number) => {
  return a + b;
};


Now whenever you hover over this function, you’ll see the signature of the function along with the comment and full syntax highlighting for anything after the @example tag:

// hovering over myFunction shows:

const myFunction: (a: number, b: number) => number

Adds two numbers together.

@example

myFunction(1, 2);

// Will return 3


While this example is trivial (you could, of course, just give the function a better name), JSDoc can be an extremely important tool for documenting your code.




Navigating with Go to Definition and Go to References

The TypeScript server also provides the ability to navigate to the definition of a variable or declaration. In VS Code, this Go to Definition shortcut is invoked by COMMAND-clicking on macOS, CTRL-right-clicking on Windows, or pressing F12 on Windows for the current cursor position. You can also right-click and select Go to Definition from the context menu on either platform. For the sake of brevity, we’ll use the macOS shortcut.

Once you’ve arrived at the definition location, repeating the COMMAND-click shortcut shows you every location where the variable or declaration is used. This is called Go to References, and it is especially useful for navigating around large codebases.

You also can use the shortcut to find the type definitions for built-in types and libraries. For example, if you COMMAND-click document when using the getElementById method, you’ll be taken to the type definitions for document. It’s a great feature that will help you understand how built-in types and libraries work.



Rename Symbol

In some situations, you might want to rename a variable across your entire codebase. Imagine that a database column changes from id to entityId. Doing a simple find and replace won’t work because id is used in many places for different purposes. A TypeScript-enabled feature called rename symbol allows you to do that with a single action. Let’s look at an example:

const filterUsersById = (id: string) => {
  return users.filter((user) => user.id === id);
};


Right-click the id parameter of the filterUsersById function and select Rename Symbol. (You can also press F2.) A panel should appear that prompts for the new name. Enter userIdToFilterBy and press ENTER. VS Code is smart enough to realize

const filterUsersById = (userIdToFilterBy: string) => {
  return users.filter((user) => user.id === userIdToFilterBy);
};





Automatic Imports







Quick Fixes



const triangle = new Triangle(); // red squiggly line under Triangle


import {Triangle} from "./shapes";

const triangle = new Triangle();





Restarting the VS Code Server





Working in JavaScript












const func = () => {
  // Refactor this to be its own function.
  const randomPercentage = `${(Math.random() * 100).toFixed(2)}%`;

  console.log(randomPercentage);
};






Solution




const func = () => {
  console.log(`${(Math.random() * 100).toFixed(2)}%`);
};




const func = () => {
  const randomTimes100 = Math.random() * 100;
  const randomPercentage = `${randomTimes100.toFixed(2)}%`;
  console.log(randomPercentage);
};



const randomTimes100 = Math.random() * 100;
const func = () => {
  const randomPercentage = `${randomTimes100.toFixed(2)}%`;
  console.log(randomPercentage);
};




const func = () => {
  const randomPercentage = getRandomPercentage();
  console.log(randomPercentage);
};
function getRandomPercentage() {
  return `${(Math.random() * 100).toFixed(2)}%`;
};







Summary
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