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Important lessons

“Metrics do not measure 
sentiment”



Upsell the 
native apps



Upsell the 
native apps

Invest in 
Mobile Web



Invest in 
Mobile Web



But why? 
Other than sentiment.

Light-weight alternative to native app

Capture low-engaged users

Better SEO landing experience



Should I make my site 
responsive? Or should I make 
a separate mobile web site?

If you have more than 20 web engineers,  
make a dedicated mobile web progressive web app.



Reasons to fork for mobile

Less logical complexity

Additional surface for experimentation

Optimize for touch surfaces (phone/tablet)

Features on desktop don’t break mobile



Rebuild from 
scratch ?





PWA features
App Shell Notifications Offline



PWA features

Background Sync
Credential Management API

1
2

Web Share API3
Image Capture API4
Device Memory API5



Service Workers

Website Service Worker Network



Register service worker
Service Worker Intro

Page Network Browser

SW

if ('serviceWorker' in navigator) { 
  window.addEventListener('load', function() { 
    navigator.serviceWorker.register('/sw.js').then(function(registration) { 
      // Registration was successful 
      console.log('ServiceWorker registration successful with scope: ', registration.scope); 
    }, function(err) { 
      // registration failed :( 
      console.log('ServiceWorker registration failed: ', err); 
    }); 
  }); 
}



Install service worker
Service Worker Intro

Page Network Browser

SW

if ('serviceWorker' in navigator) { 
  window.addEventListener('load', function() { 
    navigator.serviceWorker.register('/sw.js').then(function(registration) { 
      // Registration was successful 
      console.log('ServiceWorker registration successful with scope: ', registration.scope); 
    }, function(err) { 
      // registration failed :( 
      console.log('ServiceWorker registration failed: ', err); 
    }); 
  }); 
}

var CACHE_NAME = 'my-site-cache-v1'; 
var urlsToCache = [ 
  '/', 
  '/styles/main.css', 
  '/script/main.js' 
]; 

self.addEventListener('install', function(event) { 
  // Perform install steps 
  event.waitUntil( 
    caches.open(CACHE_NAME) 
      .then(function(cache) { 
        console.log('Opened cache'); 
        return cache.addAll(urlsToCache); 
      }) 
  ); 
});



Activate service worker
Service Worker Intro

Page Page Browser

SW

Network Network Network Network if ('serviceWorker' in navigator) { 
  window.addEventListener('load', function() { 
    navigator.serviceWorker.register('/sw.js').then(function(registration) { 
      // Registration was successful 
      console.log('ServiceWorker registration successful with scope: ', registration.scope); 
    }, function(err) { 
      // registration failed :( 
      console.log('ServiceWorker registration failed: ', err); 
    }); 
  }); 
}

self.addEventListener('activate', function(event) { 

  var cacheWhitelist = ['pages-cache-v1', 'blog-posts-cache-v1']; 

  event.waitUntil( 
    caches.keys().then(function(cacheNames) { 
      return Promise.all( 
        cacheNames.map(function(cacheName) { 
          if (cacheWhitelist.indexOf(cacheName) === -1) { 
            return caches.delete(cacheName); 
          } 
        }) 
      ); 
    }) 
  ); 
});

var CACHE_NAME = 'my-site-cache-v1'; 
var urlsToCache = [ 
  '/', 
  '/styles/main.css', 
  '/script/main.js' 
]; 

self.addEventListener('install', function(event) { 
  // Perform install steps 
  event.waitUntil( 
    caches.open(CACHE_NAME) 
      .then(function(cache) { 
        console.log('Opened cache'); 
        return cache.addAll(urlsToCache); 
      }) 
  ); 
});



Listen to messages from Browser JS
Service Worker Intro

Page Network Page Network Browser

SW

Network Network if ('serviceWorker' in navigator) { 
  window.addEventListener('load', function() { 
    navigator.serviceWorker.register('/sw.js').then(function(registration) { 
      // Registration was successful 
      console.log('ServiceWorker registration successful with scope: ', registration.scope); 
    }, function(err) { 
      // registration failed :( 
      console.log('ServiceWorker registration failed: ', err); 
    }); 
  }); 
}

self.addEventListener('activate', function(event) { 

  var cacheWhitelist = ['pages-cache-v1', 'blog-posts-cache-v1']; 

  event.waitUntil( 
    caches.keys().then(function(cacheNames) { 
      return Promise.all( 
        cacheNames.map(function(cacheName) { 
          if (cacheWhitelist.indexOf(cacheName) === -1) { 
            return caches.delete(cacheName); 
          } 
        }) 
      ); 
    }) 
  ); 
});

navigator.serviceWorker.addEventListener('message', event => { 
  console.log(event.data.msg, event.data.url); 
});

var CACHE_NAME = 'my-site-cache-v1'; 
var urlsToCache = [ 
  '/', 
  '/styles/main.css', 
  '/script/main.js' 
]; 

self.addEventListener('install', function(event) { 
  // Perform install steps 
  event.waitUntil( 
    caches.open(CACHE_NAME) 
      .then(function(cache) { 
        console.log('Opened cache'); 
        return cache.addAll(urlsToCache); 
      }) 
  ); 
});



Fetch handlers
Service Worker Intro

self.addEventListener('fetch', function (event) { 
    event.respondWith( 
        caches.match(event.request).then(function(res){ 
            if(res){ 
                return res; 
            } 
            requestBackend(event); 
        }) 
    ) 
}); 

function requestBackend(event){ 
    var url = event.request.clone(); 
    return fetch(url).then(function(res){ 
        //if not a valid response send the error 
        if(!res || res.status !== 200 || res.type !== 'basic'){ 
            return res; 
        } 

        var response = res.clone(); 

        caches.open(CACHE_VERSION).then(function(cache){ 
            cache.put(event.request, response); 
        }); 

        return res; 
    }) 
} 

Service worker

Page 

Cache

Network 
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First Page 
Loads



First Page Load

Browser SW WorkBox Server

Sends a request to pinterest.com

http://pinterest.com


First Page Load

Browser

Receives HTML response

SW WorkBox Server



Parse HTML, extract 
initial state and 
register SW onLoad

First Page Load

Browser ServerSW WorkBox



First Page Load

Browser
• Precache page chunks JS bundles, e.g. locale, lib, vendor 
• Send a request  for sw-shell.html and precache it before we even 

need it 
• Setup cache first strategy for  the rest of JS and CSS.  

We will store it in cache after we will request it for the first time 
• Capture requests inside of self.addEventListener(‘fetch’) handler

ServerSW WorkBox



First Page Load

Browser Server

Notice, this request is 
captured by SW

SW WorkBoxFetches additional 
JS from  
pinterest.com



Already in cache ? 
Send back a 
response from cache, 
no communication 
with the server

First Page Load

Browser Server

Notice, this request is 
captured by SW

SW WorkBoxFetches additional 
JS from  
pinterest.com



First Page Load

Browser Server

Return back 
the response

Get a response 
and cache

Cache is empty, 
ask server

SW WorkBox



Page Reloads



App Shell



Page reloads

Browser JS App Shell

1. A request to 
pinterest.com

SW WorkBox

http://pinterest.com


2. Returns the App 
Shell from cache

Page reloads

Browser JS App Shell

1. A request to 
pinterest.com

SW WorkBox

http://pinterest.com


2. Returns the App 
Shell from cache

Page reloads

Browser JS

1. A request to 
pinterest.com

3. Works similar to a server-side HTML response. After parsing and executing HTML, 
it will spawn additional  requests for  JS assets

SW WorkBox App Shell

http://pinterest.com


Updating App 
Version



Update version

Browser JS Server No update 
needed

Save a Pin  
Send API request

SW WorkBox



Update version

Browser JS Server No update 
needed

SW WorkBox
SW will by pass it. 
 It’s not listed for 
caching



Update version

Browser JS Server No update 
needed

The response 
contains AppVersion, 
changes to the initial 
state

SW WorkBox

response

}
}

status: "success"
client_context {

experiments {

{

pin { }

app_version:  "a82b667"

}



Update version

Browser JS Server No update 
needed

Browser will receive 
a JSON response 
with the app version.

SW WorkBox

response

}
}

status: "success"
client_context {

experiments {

{

pin { }

app_version:  "a82b667"

}



If version is the same

Update version
• Save the updated initial state in the locale storage 
• It will override AppShell’s initial state on future page reloads

Browser JS Server No update 
needed

SW WorkBox



Update version
• Do window.location.reload(true); on the next navigation 
• clients.claim() sets this worker as the active worker for all clients 
• skipWaiting() forces installation of the waiting ServiceWorker

Browser JS Server No update 
needed

Call SW 
Update

SW WorkBox

There is a 
new version



Generating SW files

sw-mobile-
en_US.js

sw-mobile-
ru_RU.js sw-mobile-ja.js

WebPack  
SW Plugin

Mobile Base 
Template

Mobile Cache 
Template



About V8 Code Caching

683.5 ms

First Load Repeat Load (with code-caching)

248.0 ms

27.1%

9.8%

Compile

Parse

Measurements for main Pinterest bundle

473.0 ms

185.2 ms

18.4%

7.2%

Compile

Parse

30% faster JS Compile 
25% faster JS Parse  



Offline 
navigation



JS Bundling



JavaScript chunk types

Vendor

Entry

Async

React, Redux, React Router etc (73KB)

Main shell, Core logic, Redux store (72KB)

Async route chunks (1-2KB)



Route-based  
Code Splitting

// Create a loader 

const Closeup = () => import(/* webpackChunkName: "CloseupPage" */ 'app/mobile/routes/
CloseupPage'); 

// Register it to the route 

route('/pin/:pinId', routes.Closeup, { name: 'Closeup' }), 

// Render a react-router-v4 Route with the route bundle loader 

<Route exact key="matched-route" path={path} render={matchProps => 

  <PageRoute 

    bundleLoader={loader} 

    routeName={name} 

    {...matchProps} 

    {...props} 

  />} 

/> 

// Async load the route bundle 

class PageRoute extends PureComponent { 

  render() { 

    const { bundleLoader, ...props } = this.props; 

    return <Loader loader={bundleLoader} {...props} />; 

  } 

} 

// Load it and render 

class Loader extends PureComponent { 

  componentWillMount() { 

    this.props.loader().then(module => { 

      this.setState({ LoadedComponent: module.default }); 

    }); 

  } 





Webpack Bundle Analyzer
Before splitting out common async route code



Webpack Bundle Analyzer
After moving out common code from async chunks into entryChunk



Loading Time



Pinterest’s old mobile site
3G Network



Pinterest’s new mobile site
3G Network



Pinterest’s new mobile site
Repeat Loads over 3G Network



Background 
Sync



Background Sync

Browser JS Server

Send an API request

SW Requests queue  
in IndexedDB



Background Sync

Browser JS Server
self.addEventListen
er('fetch', (event) => {

SW

Send an API request

Requests queue  
in IndexedDB



Background Sync

Browser JS Server

Response from 
Server

SW
self.addEventListen
er('fetch', (event) => {Send an API request

Requests queue  
in IndexedDB



Response from 
Server

Background Sync

Browser JS ServerSW

Response from 
Server

self.addEventListen
er('fetch', (event) => {Send an API request

Requests queue  
in IndexedDB



Background Sync

Browser JS ServerSW

Send an API request

Requests queue  
in IndexedDB



Background Sync

Browser JS ServerSW

Send an API request

self.addEventList
ener('fetch', 
(event) => {

Requests queue  
in IndexedDB



Background Sync

Browser JS Server

self.registration.sync.register(SYNC_RESOURCE_EVENT);

Request timeout or 
failure ? Enqueue  
the resource call 
and register sync

SW

Send an API request

self.addEventList
ener('fetch', 
(event) => {

Requests queue  
in IndexedDB



Background Sync

Browser JS Server

self.registration.sync.register(SYNC_RESOURCE_EVENT);

Response from 
Server

SW

Request timeout or 
failure ? Enqueue  
the resource call 
and register sync

Send an API request

self.addEventList
ener('fetch', 
(event) => {

Requests queue  
in IndexedDB



Background Sync
self.addEventListener('sync', (event) => { 
  if (event.tag === SYNC_RESOURCE_EVENT) { 
     event.waitUntil(replayFromResourceSyncQueue()); 
  } 
}); 

Browser JS SW Sync  
Event  Handler

Server

On sync event we: 
1. Get requests from 
DB and  deserialize 
2. Use fetch API to 
send a request

SW



Background Sync

Browser JS SW Sync  
Event  Handler

Server

On sync event we: 
1. Get requests from 
DB and  deserialize 
2. Use fetch API to 
send a request

Status < 500 ? 
Return response

SW

self.addEventListener('sync', (event) => { 
  if (event.tag === SYNC_RESOURCE_EVENT) { 
     event.waitUntil(replayFromResourceSyncQueue()); 
  } 
}); 



Background Sync

Browser JS SW Sync  
Event  Handler

Server

Pass the response 
back to Browser JS

SW

On sync event we: 
1. Get requests from 
DB and  deserialize 
2. Use fetch API to 
send a request

Status < 500 ? 
Return response

self.addEventListener('sync', (event) => { 
  if (event.tag === SYNC_RESOURCE_EVENT) { 
     event.waitUntil(replayFromResourceSyncQueue()); 
  } 
}); 



Redux 
Normalization



Redux Normalization

Connect Entity ReduceUpdate Store

Request NormalizrResponse



Redux Normalization

pin {

}

id
image
board {

name
owner {

}

}

original_pinner {

}

id

id
name

id
name



Redux Normalization

pin {

}

id
image
board {

name
owner {

}

}

original_pinner {

}

id

id
name

id
name



Redux Normalization

pins “1234567” { }

boards “9021000” { }id, name, owner  

users “48151623”

“8675309”

{ id, name }

{ id, name }

id, image, description, board, original_pinner  



Redux Normalization



UI 
Optimizations



Navigation transitions are not blocked on the network



Touch Optimizations



Image Optimization
Masonry grid

In-viewport 
(mounted)

Outside-viewport 
(not mounted)

Lazy-loaded 
images



Dominant Color



The Results





Comparison
Old mobile web to new mobile web
Time Spent > 5 minutes User-generated Ad $ Ad Clickthroughs Core Engagements

Time Spent > 5 minutes User-generated Ad $ Ad Clickthroughs Core Engagements

+40% +44% +50% +60%

+5% +2% +0% +2-3%
Across web/native



Impressions 
This year impressions 

Previous year impressions 

Mar  2017 Apr  2017 May  2017 Jun  2017 Jul  2017 Aug  2017 Sep  2017 Oct  2017 Nov  2017 Dec  2017 Jan 2018 Feb  2018

Shipped  
the new mWeb



Performance Metrics
Old Mobile Web
TTFP (Time to first paint) TTI (Time to interactive) JS Bundle Size CSS Bundle Size

4.2s 23s 620KB 150KB

1.8s 5.6s 150KB 6KB inlined

New Mobile Web
TTFP (Time to first paint) TTI (Time to interactive) JS Bundle Size CSS Bundle Size



Mobile Web Metrics
Pin Impressions Ad Impressions

+250% Y/Y +400% Y/Y

+380% Y/Y +150% Y/Y +200% Y/Y +160% Y/Y

Signups Logins Repins Time Spent



Important lessons

“Beware legacy 
assumptions.”



Questions?

imad@pinterest.com
github.com/eelyafi

mailto:imad@pinterest.com?subject=
https://github.com/eelyafi/
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