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The Foundations
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Websites are made of code.  
Code is written in languages.  
3 languages are the foundation 
of websites.



HTML  =  content
CSS  = layout, design, & 

visual effects
JavaScript = web version of 

programming code
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JavaScript executes in the browser to build rendered content.

1. Load
2. Parse
3. Compile
4. Execute



JS can transform a few lines of code into a webpage
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Googlebot is code.  
Code obeys rules.  
Googlebot runs scripts in a set order.
 
We call this crawling.
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Optimisey, Cambridge SEO MeetUp | @jammer_volts

Until 10 May 2018, we thought Googlebot worked like this
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Spot the 3 hidden assumptions
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1. Googlebot renders JS as it crawls.  
2. Indexing is based on DOM content.
3. These actions occur simultaneously in a 

single sequence.
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This model assumes:



Rank

Crawl

Index

Render
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Googlebot is magic and does all the things instantly!





95.1%
of websites use JavaScript
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https://w3techs.com/technologies/details/cp-javascript/all/all


160,000,000,
000,000

pages on the web
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JavaScript 
webpages Googlebot 

resources
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JavaScript generated 
content is discovered by 
Googlebot only 
once the resources become 
available.
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https://youtu.be/PFwUbgvpdaQ?t=23m24s
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This changes our quest
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Now, we know that Rendering is part of the process and that Google 
has two waves of indexing.
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What is Rendering?
When Googlebot retrieves your pages, Googlebot runs 
your code, and assess your content to understand the 
layout or structure of your site. 



Initial HTML
(1st wave of indexing)

Rendered HTML
(2nd Wave of indexing)

Rendering
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Render’s Role in Rank
All information Google collects during the rendering 
process is then used to rank the quality and value of 
your site content against other sites and what people 
are searching for with Google Search.

How Google Search Works, Search Console Help Center
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Rendering Risks
If Google cannot render the pages on your site, it becomes more 
difficult to understand your web content because we are missing key 
visual layout information about your web pages. 

As a result, the visibility of your site content in Google Search can 
suffer.
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WRS, web rendering service
Googlebot queues pages for both crawling and rendering. It is not 
immediately obvious when a page is waiting for crawling and when it 
is waiting for rendering.

WRS is the name used to represent the collective elements involved in 
Google’s rendering service.  Many details are not publically available.



How Googlebot Renders
1. A URL is pulled from the crawl 

queue
2. Googlebot requests the URL 

and downloads the initial 
HTML
Use View Page Source to 

see the initial HTML Op
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How Googlebot Renders
3.  The Initial HTML is passed to the processing stage
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This is the First Wave of Indexing
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How Googlebot Renders
4.  The processing stage 
     extracts links from the 
     initial HTML

5.  Links go back on the 
     crawl queue 
Use Network tab to see how many 

resources a page calls
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How Googlebot Renders
6.  Once resources are crawled, the page queues for   
     rendering
7.  When resources become available, the request moves  
     from the render queue to the renderer 
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How Googlebot Renders

8.  Google assembles the 
     page using the crawled 
     links
Use Inspect to see rendered HTML
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How Googlebot Renders
9.    Renderer passes the rendered HTML back to processing
10.  Processing indexes the content.
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Second Wave of Indexing

Optimisey, Cambridge SEO MeetUp | @jammer_volts



How Googlebot Renders
11.  Extracts links from the rendered HTML to put them into   
      the crawl queue.
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Web Rendering Service (WRS)

Blink Browser Engine

V8 Rendering Engine

Ignition TurboFan Liftoff Display backend

G
oogle M

agic

Chromium Headless Browser
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What should SEOs care 
about a little JavaScript?
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Meet Arrow.com

● 5.2M products
● 7 languages
● 8 Asynchronous Javascript and 

XML (AJAX) calls per page
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Arrow minus AJAX
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With JavaScript Without JavaScript
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If a Googlebot can’t see pricing or product 
availability, it can’t understand our PDPs purpose.

Product detail pages are designed
to meet a transactional intent.
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The 4 Truths of 
Optimized 
Rendering Cr
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https://twitter.com/itsjenmitchell/status/960677527113973760


For content to rank, it 
needs to be seen.
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Which search engines can see JavaScript content?
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https://moz.com/blog/search-engines-ready-for-javascript-crawling


*Terms and conditions apply.
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Know the difference between your HTML and Rendered HTML
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Parse content critical to user 
intent in initial HTML
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1st wave of indexing

2nd wave of indexing
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Critical = why the user came
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Arrow moved buying elements to html and saw an 80% 
increase in indexed product detail pages
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Define it for your site, by template
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https://developers.google.com/web/fundamentals/performance/user-centric-performance-metrics


Be consistent.
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Use clean, consistent signals
Googlebot won’t see past a noindex directive in initial HTML 
to see an index placed in DOM.
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Use clean, consistent signals
Duplicative content without a canonical in initial HTML is 
crawl waste until rendering.
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Use clean, consistent signals
Inconsistent title tags and descriptions can result from 
overwriting the initial HTML with rendered HTML.
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Mobile vs Desktop Rendering
Layout matters for both.
If you want to rank for 
position zero, remember 
that the content must be 
exposed on initial mobile 
load.
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Load what matters 
when it matters.
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Everyone has to wait while JS does it’s thing.
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Load scripts & images without 
blocking
Asynchronous calls are supported with async attributes
<rel=”myscript.js” async defer>

Lazy load images in Chrome with native attributes
<img src=”the-traveler.jpg” loading=”lazy”>
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Focus rendering efforts with 
nofollow
If a resource is not valuable to the construction of the page, 
add a nofollow directive to resources that are not necessary 
or beneficial to page construction.
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Don’t load stupid sh*t
More pages resources require more rendering resources.
Each resource must be fetched independently before the 
page can be accurately rendered.
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Choose the rendering strategy 
that’s right for your business and 
stack.
You don’t have to be 100% client-side, 100% server-side, 
or 100% both (dynamic).
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@jammer_volts
/in/jamie-alberico

Thank you <3
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Initial HTML
(1st wave of indexing)

Rendered HTML
(2nd Wave of indexing)

Rendering



Humans and search engines must wait on scripts



Everyone has to wait while JS does it’s thing.
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Web Rendering Service (WRS)

Blink Browser Engine

V8 Rendering Engine

Ignition TurboFan Liftoff Display backend

G
oogle M

agic

Chromium Headless Browser

Anatomy of Google’s Web Rendering Service



V8’s components
● Ignition, a fast low-level register-based JavaScript 

interpreter written using the backend of TurboFan

● TurboFan, one of V8’s optimizing compilers

● Liftoff, a new baseline compiler for WebAssembly

EquipmentActionsFeatures & Traits
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