
Navigating the Web at Mario Speed





Core Web VitalsLargest Contentful Paint

Interaction to Next Paint

Cumulative Layout Shift



GOOD NEEDS
IMPROVEMENT POOR

2.5 sec 4.0 sec

Largest Contentful Paint
How fast does a website's main image or largest 

block of text actually appear on the screen ?



Interaction to Next Paint
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200 ms 500 ms

How long does it take for a website to visually 
react after you click, tap, or type something ?



Cumulative Layout Shift
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       0.1   0.25

How much does the content of a website 
unexpectedly shift around while loading?
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Speculation Rules API

A cheat code to tell a browser to secretly prefetch 
or preload a page before a user clicks the link, 

making it appear instantly the moment they do.



The browser proactively performs DNS lookups, 
establishes TCP connections, and downloads and caches 
specific web resources in memory to significantly reduce 

network latency for anticipated future requests.

Prefetch



<link rel="prefetch" href="/mario.html" /> 
<link rel="prefetch" href="/luigi.html" />





<script type="speculationrules"> 
{ 
  "prefetch": [ 
    { 
      "urls": ["mario.html", "luigi.html"] 
    } 
  ] 
} 
</script>



<script type="speculationrules"> 
{ 
  "prefetch": [ 
    { 
      "where": { "href_matches": "/*" } 
    } 
  ] 
} 
</script>



<script type="speculationrules"> 
{ 
  "prefetch": [{ 
    "where": { 
      "and": [ 
        { "href_matches": "/*" }, 
        { "not": {"href_matches": "/logout"}}, 
        { "not": {"selector_matches": ".no-prefetch"}}, 
      ] 
    } 
  }] 
} 
</script>



<script type="speculationrules"> 
{ 
  "prefetch": [{ 
    "where": { 
      "and": [ 
        { "href_matches": "/*" }, 
        { "not": {"href_matches": "/logout"}}, 
        { "not": {"selector_matches": ".no-prefetch"}}, 
      ] 
    }, 
    "eagerness": "eager" 
  }] 
} 
</script>



Eagerness
immediate - as soon as the page loads  
eager - on hover for 10 ms 
moderate - on hover for 200 ms 
conservative - on mousedown 



The browser proactively fetches a designated URL 
and executes its entire critical rendering path, 

including DOM construction, layout, and JavaScript 
execution, in a hidden background context.

Prerender



<script type="speculationrules"> 
{ 
  "prerender": [ 
    { 
      "where": { "href_matches": "/*" }, 
      "eagerness": "moderate" 
    } 
  ] 
} 
</script>





<script type="speculationrules"> 
{ 
  "prefetch": [ 
    { 
      "where": { "href_matches": "/*" }, 
      "eagerness": "eager" 
    } 
  ], 
  "prerender": [ 
    { 
      "where": { "href_matches": "/*" }, 
      "eagerness": "moderate" 
    } 
  ] 
} 
</script>













Prerender JavaScript
This can completely mess up your analytics by 

counting fake visits instead of real people, making 
it impossible to know how many actual humans are 

visiting your site, where they are from, or what 
they are really clicking on.



const isActivated = new Promise((resolve) => { 
  if (document.prerendering) { 
    document.addEventListener("prerenderingchange",  
                                      resolve, { once: true }); 
  } else { 
    resolve(); 
  } 
}); 

async function afterActivation() { 
  await isActivated; 
  // initialise your analytics, ad services, etc. 
} 

afterActivation();



<script type="speculationrules"> 
{ 
  "prefetch": [ 
    { 
      "where": { "href_matches": "/*" }, 
      "eagerness": "eager" 
    } 
  ], 
  "prerender_until_script": [ 
    { 
      "where": { "href_matches": "/*" }, 
      "eagerness": "moderate" 
    } 
  ] 
} 
</script>



No Speculation

Save-Data 
Energy saver

Low memory  
Cross-origin iframes
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The browser smoothly morphs the current 
page into the page you're opening, making 

websites feel fluid and animated.

View Transition API



MPA is a stupid word for website 
Full page load from server (no SPA) 

Same-origin navigation only

Cross-document MPA



https://www.example.com:443

Same-origin

scheme hostname port



@view-transition
Default transition is cross-fade  

Both pages need to opt-in



@view-transition { 
  navigation: auto; 
}

Opt-in







view-transition-name
Animate specific elements  
Both pages need to opt-in



<img src="/assets/img/luigi.webp" class="luigi" alt="Luigi"/> 

<a class="luigi" href="luigi.html">Luigi</a> 

@view-transition { 
  navigation: auto; 
} 

a.luigi { 
  view-transition-name: luigi-text; 
} 

img.luigi { 
  view-transition-name: luigi-image; 
}



<img src="/assets/img/luigi.webp" class="luigi" alt="Luigi"/> 

<a class="luigi" href="luigi.html">Luigi</a> 

@view-transition { 
  navigation: auto; 
} 

a.luigi { 
  view-transition-name: luigi-text; 
} 

img.luigi { 
  view-transition-name: luigi-image; 
}



<img src="/assets/img/luigi450.png" class="luigi" alt="Luigi" /> 

<h1 class="luigi">Luigi</h1> 

@view-transition { 
  navigation: auto; 
} 

h1 { 
  view-transition-name: luigi-text; 
} 

img { 
  view-transition-name: luigi-image; 
}



<img src="/assets/img/luigi450.png" class="luigi" alt="Luigi" /> 

<h1 class="luigi">Luigi</h1> 

@view-transition { 
  navigation: auto; 
} 

h1 { 
  view-transition-name: luigi-text; 
} 

img { 
  view-transition-name: luigi-image; 
}











prefers-reduced-motion
@media (prefers-reduced-motion: reduce) { 
  /* less motion for users who prefer reduced motion */ 
} 

@media (prefers-reduced-motion: no-preference) { 
  /* normal motion for users who do not prefer reduced motion */ 
}



@view-transition { 
  navigation: auto; 
} 

@media (prefers-reduced-motion: no-preference) { 

  a.luigi { 
    view-transition-name: luigi-text; 
  } 

  img.luigi { 
    view-transition-name: luigi-image; 
  } 

}



@view-transition { 
  navigation: auto; 
} 

@media (prefers-reduced-motion: no-preference) { 

  h1 { 
    view-transition-name: luigi-text; 
  } 

  img { 
    view-transition-name: luigi-image; 
  } 

}



@view-transition { 
  navigation: auto; 
}

Overwrite default behavior



/* the outgoing page snapshot fading out */ 
::view-transition-old(root) { 
  animation-name: -ua-view-transition-fade-out; 
  /* animates opacity from 1 to 0 */ 
} 

/* the incoming page snapshot fading in */ 
::view-transition-new(root) { 
  animation-name: -ua-view-transition-fade-in; 
  /* animates opacity from 0 to 1 */ 
}



::view-transition-old(root) { 
  animation: 400ms ease-out both slide-out-to-left; 
} 

::view-transition-new(root) { 
  animation: 400ms ease-out both slide-in-from-right; 
}



@keyframes slide-out-to-left { 
  from { 
    transform: translateX(0); 
  } 
  to { 
    transform: translateX(-100%); 
  } 
} 

@keyframes slide-in-from-right { 
  from { 
    transform: translateX(100%); 
  } 
  to { 
    transform: translateX(0); 
  } 
}





@keyframes slide-out-to-right { 
  from { 
    transform: translateX(0); 
  } 
  to { 
    transform: translateX(100%); 
  } 
} 

@keyframes slide-in-from-left { 
  from { 
    transform: translateX(-100%); 
  } 
  to { 
    transform: translateX(0); 
  } 
}



html:active-view-transition-type(back) { 

  &::view-transition-old(root) { 
    animation-name: slide-out-to-right; 
  } 

  &::view-transition-new(root) { 
    animation-name: slide-in-from-left; 
  } 
}



// fires when the new page is rendering its first frame 
window.addEventListener("pagereveal", applyTransitionType); 

const applyTransitionType = (event) => { 

   const isBack =  
      navigation.activation.from.index > navigation.currentEntry.index; 

    if (isBack) { 
      event.viewTransition.types.add("back"); 
    } 
}; 



// fires when the new page is rendering its first frame 
window.addEventListener("pagereveal", applyTransitionType); 

const applyTransitionType = (event) => { 

  if (navigation.activation.from.index > navigation.currentEntry.index) { 
    event.viewTransition.types.add("back"); 
  } 

}; 



html:active-view-transition-type(back) { 

  &::view-transition-old(root) { 
    animation-name: slide-out-to-right; 
  } 

  &::view-transition-new(root) { 
    animation-name: slide-in-from-left; 
  } 
}
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INTERPAGE TRANSITIONS

Transitions were implemented 
with meta tags placed in the 

head section.  

The meta tag specified the 
transition type and whether 
it should occur when the new 
page loaded or the current 

page exited.



INTERPAGE TRANSITIONS
  0 Box in   A rectangle shrinks towards the center 
  1 Box out   A rectangle expands from the center outwards 
  2 Circle in                    A circle shrinks towards the center 
  3 Circle out                    A circle expands from the center outwards 
  4 Wipe up   Horizontal wipe from bottom to top 
  5 Wipe down                    Horizontal wipe from top to bottom 
  6 Wipe right                    Vertical wipe from left to right 
  7 Wipe left                    Vertical wipe from right to left 
  8 Vertical blinds  Blinds open vertically from left to right 
  9 Horizontal blinds                   Blinds open horizontally from top to bottom 
10 Checkerboard across                   Box blinds wipe from left to right 
11 Checkerboard down                   Box blinds wipe from top to bottom 
17 Strips left down                   Content revealed from the upper-left corner to the lower-right



INTERPAGE TRANSITIONS
12 Random dissolve  A pixel fade effect (static-like dissolve) 
13 Split vertical in                   Vertical window opening from the middle to the sides 
14 Split vertical out                   Vertical window closing from the sides to the middle 
15 Split horizontal in                   Horizontal window opening from the middle to top/bottom 
16 Split horizontal out                   Horizontal window closing from top/bottom to the middle 
17 Strips left down                   Content revealed from the upper-left corner to the lower-right 
18 Strips left up  Content revealed from the lower-left corner to the upper-right 
19 Strips right down                   Content revealed from the upper-right corner to the lower-left 
20 Strips right up                   Content revealed from the lower-right corner to the upper-left 
21 Random bars horizontal A vertical line fade effect 
22 Random bars vertical                   A horizontal line fade effect 
23 Random   Randomly selects one of the 23 effects above



<meta http-equiv="Page-Enter" content="revealTrans(Duration=2.0,Transition=23)" /> 

<meta http-equiv="Page-Exit" content="revealTrans(Duration=2.0,Transition=23)" /> 

INTERPAGE TRANSITIONS





INTERPAGE TRANSITIONS

https://page-transitions.style

Bramus 
Google Chrome Developer Relations

https://github.com/bramus/ie-page-transitions



Service Workers

Think of a Service Worker as a mechanic 
Toad operating in the background pipes 

while Mario runs the main level.



Service Workers

When Mario needs data but the Wi-Fi connection to Peach’s 
Castle is broken, Toad intercepts the request and instantly 
hands him a cached Fire Flower so the game never stops.



• JavaScript file  
• runs in the background in a separate thread 
• non-blocking 
• scoped to a website 
• can’t modify page; no direct access to DOM 
• asynchronous; promises or async/await 
• event driven

Service Workers



self.addEventListener("install", async () => { 
  console.info("Service Worker installed"); 
  // activate service worker immediately after installation 
  self.skipWaiting(); 
}); 

self.addEventListener("activate", async () => { 
  console.info("Service Worker activated"); 
  // service worker controls the pages immediately after activation 
  await self.clients.claim(); 
}); 

service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshis-stomach"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
          await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshi"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
          await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshi"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
          await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshis"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
        await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshis"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
          await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



self.addEventListener("fetch", async (event) => { 
  event.respondWith( 
    (async () => { 
      const cache = await caches.open("yoshis"); 
      try { 
        const response = await fetch(event.request); 
        // never cache the service worker itself 
        if (!event.request.url.includes("sw.js")) { 
          await cache.put(event.request, response.clone()); 
        } 
        return response; 
      } catch { 
        return await cache.match(event.request); 
      } 
    })(), 
  ); 
}); service-worker.js



document.addEventListener("DOMContentLoaded", async () => { 
  try { 
    // register the service worker if not already registered 
    if (!navigator.serviceWorker.controller) { 
      await navigator.serviceWorker.register("service-worker.js"); 
      console.info("Service Worker registered"); 
    } 
  } catch (e) { 
    console.error("Error during service worker registration:", e); 
  } 
});

script.js



<script src="script.js" defer></script>

*.html
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