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What Is Fast? 

https://commons.wikimedia.org/wiki/File:Lightning_Pritzerbe_01_(MK).jpg 



Fast is a Human Perception 

• 100ms: 

 

 

• 1s: 

 

 

• 10s: 

https://www.nngroup.com/articles/response-times-3-important-limits/ 

Perceived as instantaneous 

Delay is noticed, but generally accepted: Limit for 

uninterrupted train of thought. 

Limit for keeping focus 
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Fast is a Human Perception 

• 100ms: 

 

 

• 1s: 

 

 

• 10s: 3-5s: 

Perceived as instantaneous 

Limit for uninterrupted train of thought: Delay is noticed, 

but generally accepted 

Limit for keeping focus 

65ms:  ranged from 34-164ms 

https://calendar.perfplanet.com/2018/magic-numbers/ 



Performance Studies 

 3s:    53% of Users Abandon Mobile Sites 

500ms:   26% Frustration 

  8%   Engagement 

100ms:   1% Revenue     Walmart & Amazon (Desktop 2001) 

    

  4% Mobile Users Throw Their Phones  

    

https://www.doubleclickbygoogle.com/articles/mobile-speed-matters 

http://bit.ly/mobileWebStress  

http://www.globaldots.com/how-website-speed-affects-conversion-rates/ 

https://www.mobilejoomla.com/blog/172-responsive-design-vs-server-side-solutions-infographic.html 
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Profile & Benchmark Where You Are Today 

Video Optimizer 
developer.att.com/Video-Optimizer 

 
WebPageTest 

www.webpagetest.org 

Charles Proxy 
www.charlesproxy.com 
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WebPageTest 



Run network traces on your 
phone 

 

1. Pick device 

2. Collector type 

3. Set network conditions 

4. Decrypt HTTPS 

5. Record screen? 

6. Name 

 

7. GO! 

Video Optimizer 
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https://pixabay.com/en/office-business-accountant-620822/ 



https://www.maxpixel.net/Mobile-Cellphone-Hand-View-Mountains-Touchscreen-2590471 



 

https://opensignal.com/reports/2018/02/state-of-lte 



Network Coverage Can be Variable 



Standardize Your Connection 



https://pixabay.com/en/office-business-accountant-620822/ 



Most Popular Phones - Russia 



Older Phones are Drastically Slower 

Websites load 20-50% 

faster Year over year 

https://arxiv.org/pdf/1603.02293.pdf 



Profile & Benchmark Where You Are Today 
Pick a mid-low range phone 



Profile & Benchmark Where You Are Today 

Pick a mid-low range phone 

Test on Slower Networks 



What Is Fast? 

https://commons.wikimedia.org/wiki/File:Lightning_Pritzerbe_01_(MK).jpg 



What is My Load Metric? 

Time To First Paint (TTFP) 
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Speed Index 
 

https://www.youtube.com/watch?v=XvZ7-Uh0R4Q 
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Rules for Speed  

• Optimize Content Delivery 
• Location 

• Connections 
• Redirects 

• Number Of Connections 
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Optimizing Content Delivery 

1. Location 

Round Trip Time 

Munich, DE ping: 

10ms 

San Jose, US  

ping: 150ms 
Singapore 

ping: 200ms 

Data Collected with Circonius 



Optimizing Content Delivery 

1.Delivery Speed: Content Delivery Networks 

CDNs cache your 

content at 

various locations 

around the 

world – reducing 

the round trip 

time 
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WebPack.js.org 

Changing parameters in your API? 

 

Test any downstream effects! 
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Pokémon Go! 



Pokémon Go! 



PokéMon Go! API Calls 

          

20,000 users  = 100,000 

connections 



PokéMon Go! API Calls 

          

Reuse Connections to Prevent 

DDoS-like behaviours 
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App Startup 
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App Startup 



JSON Headers: Request 



JSON Headers:Response 
HTTP/1.1 200 OK 

Date Sun, 28 Oct 2018 09:26:24 GMT 

Server Apache 

X-Robots-Tag noindex 

X-Content-Type-Options nosniff 

Access-Control-Expose-Headers X-WP-Total, X-WP-TotalPages 

Access-Control-Allow-Headers Authorization, Content-Type 

X-WP-Total 5222 

X-WP-TotalPages 523 

Link ; rel="next" 

Allow GET 

Keep-Alive timeout=5, max=100 

Transfer-Encoding chunked 

Content-Type application/json; charset=UTF-8 

Connection keep-alive 
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Content-Encoding 

JSON File:  267 KB 

Content-Encoding: gzip 

JSON.gz:  42 KB   85% savings 

Content-Encoding: br 

JSON.br:  30 KB   89% savings 
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Cache- Control 



JSON Data Analysis 

Gzips to 6 KB 
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JSON Data Analysis 



JSON Data Analysis 



JSON Data Analysis 

Each Cast member is ~500 characters of data. 

 

Art Direction:  5.5 KB alone! 

 

Gzipped – saves an additional 1 KB. 
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Image Processing 

1M  

pixels 

Download (s) Image Decode 

(ms) 

Desktop 14 78 

Moto G4 14.2 218 

Alcatel 1X 14.2 820 



Image Size 
2.23 MB 
4608 x 3456 

 



Image Size 
220 KB 
1400 x 1050 

 

https://res.cloudinary.com/dougsillars/image/upload/w_1400/v1540978150/IMG_20181028_153301_okeb2b.jpg 



Images 



Image Quality 

Removes pixels from 

image: Lossy 

compression  

 

Google 

recommends 85% 

for web 

https://res.cloudinary.com/dougsillars/image/upload/w_1400,q_85/v1540978150/IMG_201810

28_153301_okeb2b.jpg 



Image Quality 

SSIM 

 

Quality adjusted to 

limit of human 

perception 

https://res.cloudinary.com/dougsillars/image/upload/w_1400,q_auto/v1540978150/IMG_2018

1028_153301_okeb2b.jpg 



Image Quality 

SSIM 

 

Quality adjusted to 

limit of human 

perception 



Image Quality 
180 KB 
1400 x 1050 
SSIM Quality 

 

https://res.cloudinary.com/dougsillars/image/upload/w_1400,q_auto/v1540978150/IMG_20181028_153301_okeb2b.jpg 



Images 

https://res.cloudinary.com/dougsillars/image/upload/w_1400,f_auto/

v1540978150/IMG_20181028_153301_okeb2b.jpg 



WebP Support 

11/03/2018 



Image Format 
161 KB 
1400 x 1050 
SSIM Quality 
WebP 

 

https://res.cloudinary.com/dougsillars/image/upload/w_1400,q_auto,f_auto/v1540978150/IMG_20181028_153301_okeb2b.j

pg 



Images 

1080x1440 

 

363 KB 



Images 

https://res.cloudinary.com/dougsillars/image/upload/c_thumb,r_max,

w_150,h_150,f_auto,q_85/v1542166127/207636_v9_bb_cqnjbd.jpg 

150x150 

 

5 KB WebP 

98.6% 

smaller 



Rules for Speed  

• Optimize Content Delivery 
• Location 

• Connections 
• Redirects 

• Number Of Connections 

 

• Optimize Content 
• Text Files (JSON, html, JavaScript, CSS, etc) 

• Images 

• Video 



Video 



Video 



Video 



Video 



Video 

<video preload="auto" autoplay loop muted><source 

src="https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4" 

type="video/mp4"> 

https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4


Video 

<video preload="auto" autoplay loop muted><source 

src="https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4" 

type="video/mp4"> 

Automatically downloads the entire video – No matter if 

playback occurs or not. 

 

Only use if you are sure video will be played back 

https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4


Video 

<video preload="auto" autoplay loop muted><source 

src="https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4" 

type="video/mp4"> 

To work on mobile Safari, should also have “playsinline” attribute 

https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
https://business.illinois.edu/mrefresh/wp-content/uploads/sites/78/2016/08/Campus.mp4
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Video 

ffprobe -v error -show_streams -show_format 

https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4 



Video 

ffprobe -v error -show_streams -show_format 

https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4 

Resize video appropriately for Desktop… and for mobile! 
 

Consider lowering quality to reduce file size 



Video 

Resize video appropriately for Desktop… and for mobile! 
 

Consider lowering quality to reduce file size 

https://res.cloudinary.com/dougsillars/video/upload/w_1920,q_auto

/v1543082006/Campus_mfkz6z.mp4 

 

27 MB 

https://res.cloudinary.com/dougsillars/video/upload/w_720,q_auto/

v1543082006/Campus_mfkz6z.mp4 

 

4.7 MB 

https://res.cloudinary.com/dougsillars/video/upload/w_1920,q_auto/v1543082006/Campus_mfkz6z.mp4
https://res.cloudinary.com/dougsillars/video/upload/w_1920,q_auto/v1543082006/Campus_mfkz6z.mp4
https://res.cloudinary.com/dougsillars/video/upload/w_1920,q_auto/v1543082006/Campus_mfkz6z.mp4
https://res.cloudinary.com/dougsillars/video/upload/w_1920,q_auto/v1543082006/Campus_mfkz6z.mp4


Video 

ffprobe -v error -show_streams -show_format 

https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4 



Video 

ffprobe -v error -show_streams -show_format 

https://business.illinois.edu/mrefresh/wp-

content/uploads/sites/78/2016/08/Campus.mp4 



Video 

https://www.smashingmagazine.com/2018/10/video-playback-on-the-web-part-2/ 



Video 



Video 



Third Parties 

No initial Video Download, but expect 700KB -1MB 

additional JavaScript on page load  



Video Third Parties 
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Video Third Parties 
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Is It Fast? 



Testing For Fast 

Benchmark 
Make 

Optimisations 

Test 

Identify Fixes 

Launch fixes 

Application Lifecycle 



Monitoring Performance 





Set Failure Thresholds 



Conclusion 

Speed and Load Time  == Customer happiness == Money 

Test Content for fast delivery 

 Minimise size of  

  text 

  images 

  video 

Keep an eye on all Third Party Content 

 

Test!! 



Resources 

• Charlesproxy.com 

• Webpagetest.org 

• Developer.att.com/videooptimizer 

 

 

• Cloudinary.com 

• SpeedCurve.com 

 


