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About Me
● Jon Kuperman
● TC39
● Source Maps
● Signals
● Builds DevTools @ Bloomberg



This Course

● Code: https://github.com/jkup/mastering-devtools-static
● Slides: https://tinyurl.com/mastering-devtools-4
● Deployed Code: https://masteringdevtools.com/

https://github.com/jkup/mastering-devtools-static
https://tinyurl.com/mastering-devtools-4
https://masteringdevtools.com/


What we do

Building a C/JS Browser for the Financial Markets

https://www.youtube.com/watch?v=ElUM28ECjy8


Why master Chrome DevTools?

● Become a web performance expert!
● Be the one on your team to fix complicated bugs
● Prototype quickly with live editing



Google Performance Studies



https://web.dev/case-studies/renault

https://web.dev/case-studies/renault


https://web.dev/case-studies/milliseconds-make-millions

https://web.dev/case-studies/milliseconds-make-millions


The Speed Update

https://developers.google.com/search/blog/2018/01/using-page-speed-in-mobile-search

https://developers.google.com/search/blog/2018/01/using-page-speed-in-mobile-search


How do we measure performance?



Introducing Core Web Vitals



Bloomberg contributes to Core Vitals!



RAIL



Where is everyone coming from with 
devtools?



To cover in this course

● Essential Chrome DevTools
● Network Optimization
● Lighthouse Audits
● Step-through debugging
● Performance Profiling
● Memory Management



Course Structure

● Slides / lecture style
● Interactive Lessons (using the DevTools together)
● Exercises



Lesson 1  What can Chrome DevTools Do?



Before Chrome DevTools







A brief history of DevTools for the web
● 1993: The web launched with View Source and alert().
● 1999: console.log is introduced in Netscapeʼs JavaScript Console.
● 2006: Firefox releases Firebug with DOM inspection, console output, and network 

monitoring.
● 2008: Google Chrome launches with built-in Chrome DevTools.
● 2011: Source maps are introduced, allowing developers to debug minified or 

transpiled code.
● 2013: Performance panel debuts in Chrome DevTools, enabling detailed profiling 

of rendering and JavaScript execution.
● 2017: Firefox Quantum reimagines its developer tools with modern features like 

grid layout inspection and performance analysis.
● 2020: Microsoft Edge adopts Chromium, aligning its developer tools with 

Chromeʼs and consolidating devtools standards across browsers.



A history of DevTools for the web
● 1993: The web launched with View Source and alert().
● 1999: console.log is introduced in Netscapeʼs JavaScript Console.
● 2002: Venkman debugger launches with Firefox support.
● 2002: Charles Proxy launches allowing you to debug HTTP traffic.
● 2003: DOMi DOM Inspector) launches as part of the Mozilla Application Suite.
● 2006: Firebug launches with support for Firefox. It offers DOM inspection, console output, 

and network monitoring.
● 2008: Google Chrome launches with built-in Chrome DevTools.
● 2011: Source maps are introduced, allowing developers to debug minified or transpiled code.
● 2013: Performance panel debuts in Chrome DevTools, enabling detailed profiling of rendering 

and JavaScript execution.
● 2017: Firefox Quantum reimagines its developer tools with modern features like grid layout 

inspection and performance analysis.
● 2020: Microsoft Edge adopts Chromium, aligning its developer tools with Chromeʼs and 

consolidating devtools standards across browsers.



A robust history of DevTools for the web
● 1990: The web launches with View Source.
● 1995: JavaScript launches with window.alert.
● 1998: Microsoft launches Microsoft Script Debugger
● 1999: console.log is introduced in Netscapeʼs JavaScript Console.
● 2002: Venkman debugger launches with Firefox support.
● 2002: Charles Proxy launches allowing you to debug HTTP traffic.
● 2003: DOMi DOM Inspector) launches as part of the Mozilla Application Suite.
● 2003: The Web Developer Toolbar is launched for Firefox.
● 2006: Firebug launches with support for Firefox. It offers DOM inspection, console output, 

and network monitoring.
● 2006: YSlow launches the first page performance analyzer.
● 2006: Webkit releases their Web Inspector.



A robust history of DevTools for the web
● 2008: Google Chrome launches with built-in Chrome DevTools.
● 2009: Dynatrace launches Dynatrace Ajax Edition.
● 2009: Google introduces itʼs Pagespeed performance analyzer.
● 2011: Source maps are introduced, allowing developers to debug minified or transpiled code.
● 2013: Performance panel debuts in Chrome DevTools, enabling detailed profiling of rendering 

and JavaScript execution.
● 2016: Google launches Lighthouse for validating Progressive Web Apps.
● 2017: Firefox Quantum reimagines its developer tools with modern features like grid layout 

inspection and performance analysis.
● 2018: Visibug launches as “Firebug for web design .ˮ
● 2018: Developer browsers like Sizzy and Polypane launch.
● 2020: Microsoft Edge adopts Chromium, aligning its developer tools with Chromeʼs and 

consolidating devtools standards across browsers.







Essential Chrome DevTools

● Elements
● Console
● Sources







What do we mean DOM?





Why am I seeing this CSS applied?





Source Maps



Lesson:  Essential Chrome DevTools



Network Optimization





Network Optimization





Browser cache



Gzip vs Brotli



Browser priority



Preload vs prefetch



HTTP/2 vs. HTTP/3



Lesson:  Network Optimization



Lighthouse web audits









Lighthouse web audits

● Performance
● Accessibility
● Best Practices
● SEO



Performance

● Page load speed and responsiveness.
● Resource usage (e.g., JavaScript, images, fonts).
● Metrics:

○ First Contentful Paint FCP Time to first visible content.
○ Largest Contentful Paint LCP Time to load the largest visible element.
○ Cumulative Layout Shift CLS Visual stability during loading.
○ Time to Interactive TTI Time until the page is fully usable.
○ Total Blocking Time TBT Delays caused by scripts.



Accessibility

● Check out the Frontend Masters course (shameless plug!
● Compatibility with assistive technologies (e.g., screen readers).
● Semantic HTML structure and correct use of ARIA roles.
● Key focus areas:

○ Text contrast ratio.
○ Keyboard navigation support.
○ Alt attributes on images.
○ Labels on forms and interactive elements.



Best Practices

● Code quality and security practices.
● Key areas:

○ Secure HTTPS connections.
○ Avoiding deprecated APIs.
○ No inline styles or JavaScript (avoids XSS risks).
○ Efficient use of browser features (e.g., modern image formats like WebP.



SEO

● Basic search engine optimization for discoverability.
● Key areas:

○ Meta tags.
○ Page can be crawled by SEO bots.
○ Mobile-friendliness.
○ Correct use of HTTP status codes.



Lesson:  Lighthouse Audit



Step-through Debugging





Core Concepts

● Stop / Start
● Step Into
● Step Over
● Step
● Not time traveling!



Lesson:  Step-through debugging



Performance profiling





https://web.dev/articles/rail



0 to 16 ms Users are exceptionally good at tracking motion, and they dislike it when animations 
aren't smooth. They perceive animations as smooth so long as 60 new frames are rendered every 
second. That's 16 ms per frame, including the time it takes for the browser to paint the new frame 
to the screen, leaving an app about 10 ms to produce a frame.

https://web.dev/articles/rail



0 to 100 ms Respond to user actions within this time window and users feel like the result is 
immediate. Any longer, and the connection between action and reaction is broken.

https://web.dev/articles/rail



100 to 1000 ms Within this window, things feel part of a natural and continuous progression of 
tasks. For most users on the web, loading pages or changing views represents a task.

https://web.dev/articles/rail



1000 ms or more Beyond 1000 milliseconds 1 second), users lose focus on the task they are 
performing.

https://web.dev/articles/rail



10000 ms or more Beyond 10000 milliseconds 10 seconds), users are frustrated and are likely to 
abandon tasks. They may or may not come back later.

https: //web.dev/articles/rail



https: //web.dev/articles/rail



Performance Profiling



Page Jank

Most devices today refresh their screens 60 times a second. The browser 
needs to match the deviceʼs refresh rate and put up 1 new picture, or frame, 
for each of those screen refreshes.



Page Jank

Each of those frames has a budget of just over 16ms 1 second / 60 = 
16.66ms). In reality, however, the browser has housekeeping work to do, so 
all of your work needs to be completed inside 10ms.



requestAnimationFrame



requestAnimationFrame



CSS Transforms



CSS Transforms



Lesson:  Performance Profiling



Memory



Memory Leak 1  Global Variables



Memory Leak 2  Closures



Memory Leak 3  Zombie event listeners



Memory Leak 4  Never Cleared Intervals



Memory Leak 5  Detached DOM Nodes





Lesson:  Memory



AI



Thanks!


