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Some questions

















node_modules



How did we get here?





<

  Vanilla Web

<



But I love  
React



But I love  
Angular



But I love  
Vue







I want you to  
also love 

Vanilla JS

I 💛  
Vanilla JS



 The usage of the core 
language and browser APIs to 
create web apps without any 
additional libraries or 
frameworks added on top

Vanilla JavaScript



Vanilla JavaScript has been 
as a concept for a decade 
now







• Add one more tool 

• Understand your library 

• Extend your library 

• Be a better web developer 

• To mix it with libraries 

• To use it! 

Why do we 
need to care 
about 
VanillaJS?



•Lightweight 

•High Performance! 

•Control and Power 

•Simplicity 

•Flexibility 

•No node-modules 🤣

Main 
Advantages 
of Vanilla JS



•Client-side Routing  

•Too Verbose 

•State Management 

•Templating 

•Reusable Components 

•Learning Curve 

•Reinventing the Wheel

Main Fears of 
Vanilla JS



Learn the tool and use it 
when it's the best option. 

We won't advocate for 
using Vanilla JS on every 
project.



We can still use  
micro-libraries for specific 
purposes.





<

 Semantic HTML and Vanilla CSS

 



 Semantic HTML

 <header> 
        <h1><img src="images/logo.svg" width="140" alt="Coffee Masters"></h1> 
        <nav> 
            <a href="/">cafe</a> 
            <span id="badge" hidden></span> 
        </nav> 
</header> 

<main>  
       <section> 
            <ul id="menu"></ul> 
        </section>        
</main>



 Vanilla CSS

:root { 
    --background-surface: #EFEFEF; 
    --primaryColor: #43281C; 
    --secondaryColor: #333D29; 
    --color3: #7F4F24; 
    --color4: #B08968; 
    --color5: #DDB892; 
    --color6: #EDE0D4; 
    --highlight: #FBF2C6; 
}



 Vanilla CSS

@container (min-width: 700px) { 
  header { 
    h2 { 

        font-size: 2em; 
        color: var(--primaryColor); 
      } 
  } 
}



<

  Static Generators

 









<

  Client-side Routing

 



 Single Page Application

 

   Section 2    Section 3

 

   Section 1

    Section 1



 Single Page Application

 

   Section 3

 

   Section 1

    Section 2

   Section 2



 Single Page Application

 

   Section 2

 

   Section 1

    Section 3

   Section 3



 Single Page Applications: how to change content

 

 Remove Previous Page 
and Inject New Page 

into the DOM 

  Hide Previous Page 
and Show Current 

Page



 Single Page Application

 

   Section 2    Section 3

 

   Section 1

    Section 1

 Remove Previous Page and 
Inject New Page into the 

DOM 

<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section1"> 
</section> 

 



 Single Page Application

 

   Section 3

 

   Section 1    Section 2
<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section1"> 
</section> 

 

 Remove Previous Page and 
Inject New Page into the 

DOM 



 Single Page Application

 

   Section 3

 

   Section 1

    Section 2

   Section 2
<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section2"> 
</section> 

 

 Remove Previous Page and 
Inject New Page into the 

DOM 



 Single Page Application

 

   Section 2

 

   Section 1    Section 3
<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section2"> 
</section> 

 

 Remove Previous Page and 
Inject New Page into the 

DOM 



 Single Page Application

 

   Section 2

 

   Section 1

    Section 3

   Section 3
<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section3"> 
</section> 

 

 Remove Previous Page and 
Inject New Page into the 

DOM 



 Single Page Application

 

   Section 2    Section 3

 

   Section 1

    Section 1

  Hide Previous Page and 
Show Current Page

<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section1"> 
</section> 

<section id="section2" hidden> 
</section> 

<section id="section3" hidden> 
</section> 



 Single Page Application

 

   Section 3

 

   Section 1

    Section 2

   Section 2

  Hide Previous Page and 
Show Current Page

<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section1" hidden> 
</section> 

<section id="section2"> 
</section> 

<section id="section3" hidden> 
</section> 

  Hide Previous Page and 
Show Current Page



 Single Page Application

 

   Section 2

 

   Section 1

    Section 3

   Section 3

  Hide Previous Page and 
Show Current Page

<nav> 
  <a href="">Section 1</a> 
  <a href="">Section 2</a> 
  <a href="">Section 3</a> 
</nav> 

<section id="section1" hidden> 
</section> 

<section id="section2" hidden> 
</section> 

<section id="section3"> 
</section> 

  Hide Previous Page and 
Show Current Page



• We want to change the content of the 
page based on what the user select: 

• Home Page: menu 

• Details of one particular product 

• Order: cart details and order form 

We won't have multiple HTML files, we will 
use the DOM APIs and Web Components 

We will use the History API to push new 
entries to the navigation history

Single Page 
Application 
and Router

 



 History API

// pushing a new URL; the second argument is unused 
history.pushState(optional_state, null, "/new-url"); 

// to listen for changes in URL within the same page navigation 
window.addEventListener("popstate", event => { 
   let url = location.href; 
});

 We can push new "fake" navigation URLs and listen for changes



<

  Web Components

 



 A design pattern to create a 
modular, reusable building block for 
web development that encapsulates 
a set of related functionality and 
user interface elements.

Web Component



 In short, your own custom 
HTML tag element.

Web Component



• Compatible with every browser  

• It's actually a set of standards: 

• Custom Elements  

• HTML Templates 

• Shadow DOM 

• It's similar to the idea of components on 
most of the libraries for JavaScript 

• We have freedom of choice on how to 
define them and use them

Web 
Components

 



 A way to define new, reusable 
HTML elements with custom 
behavior and functionality 
using JavaScript.

Custom Element



 Custom Elements

class MyElement extends HTMLElement { 
   constructor() { 
      super(); 
   } 
} 

customElements.define("my-element", 
                           MyElement); 
 

 We can define our own HTML tags using the Custom Elements API

<body> 
  <my-element></my-element> 
</body> 

<script> 
document.createElement("my-element"); 
</script>



The HTML tag we define 
must contain a hyphen (-) 
to assure future 
compatibility 



 Custom Elements with Attributes

class MyElement extends HTMLElement { 
   constructor() { 
      super(); 
      this.dataset.language 
   } 
} 

customElements.define("my-element", 
                           MyElement); 
 

 We can define our own custom attributes using the data-* spec.

<body> 
  <my-element data-language="en"> 
  </my-element> 
</body>



 Custom Elements Lifecycle

class MyElement extends HTMLElement { 
 
  constructor() {            // Set up initial state, event listeners, etc. 
     super(); 
  } 
  connectedCallback() { }    // The element is added to the document 
  disconnectedCallback() { } // The element is removed to the document 
  adoptedCallback() { }.     // The element has been moved to a new document 
 
  attributeChangedCallback(name, oldValue, new Value() { }  

} 

customElements.define("my-element", MyElement);

 We can override some methods of the super class



 Custom Elements with Slots

class MyElement extends HTMLElement { 
   constructor() {  
      super();     
   } 
} 

customElements.define("my-element", 
                           MyElement); 
 

 The slot is the content that we can define as the component's children. 
With templates we can have more than one slot.

<body> 
  <my-element> 
     <div> 
        <h2>Slot of My Element</h2> 
     </div> 
  </my-element> 
</body>



 Fragments of markup that can be 
cloned and inserted into the 
document at runtime, with reusable 
HTML content that can be rendered 
and modified dynamically.

Template Element



 Template Element

<template id="template1"> 
   <header> 
      <h1>This is a template</h1> 
      <p>This content is not rendered initially</p>    
  </header> 
</template> 

 It allow us to define HTML content that is not going to be parsed by 
the browser and it's going to be available for usage only if we clone it.



 Template Element Cloning

connectedCallback() { 
  const template = document.getElementById("template1"); 
  const content = template.content.cloneNode(true); 
  this.appendChild(content);     
} 

 We clone the template and we append it as a child; typically in 
connectedCallback method of the Custom Element.



• Use DOM APIs 

• Use a <template> in the main HTML 

• Use an external HTML file loaded with 
fetch (it can be prefetched)  

• Using innerHTML 

• Using DOMParser

Where to 
define HTML 
for a Custom 
Element

 



Make template engines using 
tagged literal strings, such as: 
 
utahjs`<h1>${title}</h1>` 

Lit-html uses this technique



• There are several alternatives 

• Use CSSOM APIs 

• Add a <script> to a <template>  

• Add a <link> in the <template> 

• Use an external CSS file loaded with 
fetch (it can be prefetched) and injected 
in the Shadow DOM as a <style> 

Where to 
define CSS 
for a Custom 
Element

 



By default, the nodes of 
our custom element are 
part of the same page's 
DOM, so CSS style 
declaration applies to all 
the document.



 Template Element

<template id="template1"> 
  <style> 
    /* this declaration also changes h1s outside of the custom element */ 
    h1 { color: red }  
  </style>  
  <header> 
      <h1>This is a template</h1> 
      <p>This content is not rendered initially</p>    
  </header> 
</template> 

 It allow us to define HTML content that is not going to be parsed by 
the browser and it's going to be available for usage only if we clone it.



 A private, isolated DOM tree 
within a web component 
that is separate from the 
main document's DOM tree

Shadow DOM



• Allows more control over styling and 
encapsulation of functionality of a Custom 
Element. 

• By default, CSS declared in the main DOM 
won't be applied to the Shadow DOM. 

• CSS declared in the Shadow DOM applies 
only on there. 

• There are new pseudo-classes and 
pseudo-element to allow communication 
between DOMs in stylesheets. 

• It can be opened or closed defining 
visibility from the outer DOM

Shadow 
DOM

 



 Shadow DOM

class MyElement extends HTMLElement { 
   constructor() { 
      super(); 
      this.root = this.attachShadow({ mode: "open" }); 
   } 

   connectedCallback() { 
      this.root.appendChild(...) 
   } 
}

 We have to create a Shadow DOM manually in our Custom 
Element, typically in the constructor and we save it



 Template Element on a Shadow DOM

<template id="template1"> 
  <style> 
    /* this declaration ONLY changes h1s inside this custom element */ 
    h1 { color: red }  
  </style>  
  <header> 
      <h1>This is a template</h1> 
      <p>This content is not rendered initially</p>    
  </header> 
</template> 



<

  Reactive Programming

 



 It let us keep data synced 
using a single source of 
truth pattern

Reactivity



 Proxy

const original = { 
  name: 'John Doe', 
  age: 30 
}; 

const s = new Proxy(original, handler); 

console.log(s.age);   // 30 years old 

 We wrap an object with a Proxy that can handle different operations, 
such as when a consumer is setting or getting a property

const handler = { 
  get: function(target, prop) { 
    if (property === 'age') { 
      return target[prop] + ' years old'; 
    } else { 
      return target[prop]; 
    } 
  } 
}; 



 Proxy

const original = { 
  name: 'John Doe', 
  age: 30 
}; 

const s = new Proxy(original, handler); 
s.age = 40;        

 We can use a proxy for validation, data binding and reactive programming

const handler = { 
  set: function(target, prop, value) { 
     target[property] = value; 
     if (property === 'age') { 
        // UPDATE UI 
    } 
}; 



This is just a basic sample, 
you can decouple the 
update even more using 
other techniques, such as 
with Signals.



<

  Web Apps Power

 



















Main Fears of 
Vanilla JS

•Client-side Routing  ✅ 

•Too Verbose 🧠 

•State Management ✅ 

•Templating ✅ 

•Reusable Components ✅ 

•Learning Curve ✅ 

•Reinventing the Wheel 🧠



Lessons





Not everything  
is a nail



Take good ideas



Developer Experience 
(DX) is not #1 priority



Avoid tech fandom





Using latest libraries 
and trends  

are NOT goals



Goals



Good User 
Experience



Accessibility 



High Performance



Good software 
architecture



Your Users



Source code and Tutorial 
firtman.github.io/vanilla



MAXIMILIANO FIRTMAN
@firt firt.devThanks!


