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https://de.statista.com/statistik/daten/studie/1388/umfrage/taegliche-nutzung-des-internets-in-minuten/



https://de.statista.com/statistik/daten/studie/1388/umfrage/taegliche-nutzung-des-internets-in-minuten/

Nobody Wants It —

Everybody |pleI=1§}.

Of 3.5 hours you spend
online each day...

...20 minutes are wasted
waiting for pages to load.

In your life, you will waste
one whole year.

n er chnittlichen t&glic auver
n Deuts hI d den Jahre 2000b 2018Sttt 2020


https://de.statista.com/statistik/daten/studie/1388/umfrage/taegliche-nutzung-des-internets-in-minuten/

You Heard The

amaZon 100 ms slower ——p  =1% Conversion Rate

» Zalaﬂdo 100 ms faster = +0.7% Revenue Per Session

Walmart 100 ms faster  =—p  +1% Revenue

m Greg Linden. Make Data Useful. Stanford Shuhei Kagawa, Jeff Cybulski, David Martin Jones, et. m C. Crocker, A. Kulick, B. Ram. Real-User Monitoring at
Data Mining Class CS345A, 2006 al.. Loading Time Matters. Zalando Tech Blog, 2018 Walmart, SF & SV Web Performance Group, 2012.



http://glinden.blogspot.com/2006/12/slides-from-my-talk-at-stanford.html
https://jobs.zalando.com/tech/blog/loading-time-matters/
https://de.slideshare.net/devonauerswald/walmart-pagespeedslide

Delay [« lel[eJe)'A : Rules of Thumb

Delay User Perception

O —100 ms Instant

100 — 300 ms  Small perceptible delay » Stay under 1000 ms to
300 — 1000 ms Machine is working keep users’ attention
1+s Mental context switch

10+ s Task is abandoned

m I. Grigorik, High performance browser m Jakob Nielsen, Usability Engineering,
networking, O’Reilly Media, 2013 Morgan Kaufmann, 1994



Page Speed

Money



Global NS More Traffic, Reduced Speed

United Kingdom Italy

Traffic Download Spee Traffic Download Spee
178.6% 4/30 3% 7109.3% + 35. 4°/o
Difference calculated between February 27th and March Difference calculated between February 20th and March 31st

)
@
o B
. §
Spain France
Download Speed Traffic Download Speed

’l‘ 39.4% V8% 1738.4% +13.9%
Difference calculated betw n March 1s! 'd March 31s Difference calculated between February 26 nd March

A. Bergman, J. lyengar. How COVID-19 is Affecting
m Internet Performance. Fastly Blog, 2020



https://www.fastly.com/blog/how-covid-19-is-affecting-internet-performance

3 Things Make Your Websitem

6 Network lelays
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We Are[ZEETE]

We bring performance research to practice.

A o
. oA
[ ] L] .
40+ man-years of web Novel technology for Speed Kit - Saas for

performance research caching dynamic data e-commerce speed



Speed Kit Makes Websites

Fast Requests Speed Kit
Cloud

l I Real-Time Sync

.. Tracking & Ad = Origin
Services GEE Scrver

Website




Speed Kit Makes Websites

2 Challenges:

1. Detect content updates

2. Keep caches coherent



Challenge I:Content Updates

Can be triggered via

periodic CRON job
. . | or REST API
Revalidation Job

{ "contentTypes”: ["html"] }
update client Cache Sketch 1
_ stale resources updated content
; ——-
Client Speed Kit Speed Kit Origin

CDN

Backend Backend



Challenge Il: How We Solved [fe[e s T-Nofe] o T=1¢=ToTol=

Witscheh  Kultur ]

Data Cached
for Fixed TTL

EEEI
Invalidatic

Cache
(CDN)




Challenge Il: How We Solved [fe[e s T-Nofe] o T=1¢=ToTol=

Witschah  Kuhu — ]

EEEI
Invalidatic

Cache
(CDN)




Challenge Il: How We Solved [fe[e s T-Nofe] o T=1¢=ToTol=

Witschet  Kuitud — ]

Without Cache Sketch:
Stale Cached Data =

:* % k” ' (Browser Cache) (CDN)




Challenge Il: How We Solved [fe[e s T-Nofe] o T=1¢=ToTol=

S —

KKKKK —|1

Expirqti

Cache
(Browser Cache)

. FaN Add to Server
Fr\éilrl‘iz’gi J \\ ! Cache Sketch
/ /
/ AN refresh Cache Sketch every A = 30 sec. y %
ol11011]1 |« O13]014]|1




Challenge Il: How We Solved [fe[e s T-Nofe] o T=1¢=ToTol=

== Cache Cache
E* M ‘}’ ' (Browser Cache) ‘ (CDN)
: o - I Add to Server
7 7 N
Fr\cleilrlnizzi ! \\ ! \\ Cache Sketch
/ /
U N refresh Cache Sketch every A = 30 sec. |4 %
Ol1]0]|1]1]= 013]0|4]1




HTML Caching With»)iglelsg]{edl=][eTe] &

Speed Kit’'s Dynamic Blocks for
recommendations, carts,
wishlists, A/B tests, etc.:

1. Blocks defined by
selector.

2. Speed Kit loads a fast
anonymous & the personal-
ized view in parallel.

3. Dynamic blocks are
replaced.




HTML Caching With»)iglelsg]{edl=][eTe] &

Anonymous Personalized
M & . B EBE § = ? M ¢ o B E § =

OHFOR

EN Hello, Felix -\_/
@& ~ Account&Lists + Orders Try Prime ~ oe Cart

EN Hello. Sign in A0,
@ ~ Account&Lists ~ Orders TryPrime ~ o Cart

Children's Books Textbooks Textbook Rentals Sell Us Your Books Best Books of the Month Kindle eBooks Children's Books Textbooks Textbook Rentals Sell Us Your Books Best Books of the Month Kindle eBooks

Amazon Amazon

7 iy — ¥ iy 1

g ¢ an 2 g an =2

L¢) PR — (= 79N v XA e Sl

: . L Mystery & - Teens & Young ] o Mystery & o Teens & Young
istory Literature & Fiction Romance Sci-Fi & Fantasy story Literature & Fiction Romance Sci-Fi & Fantasy

Suspense Adult Suspense Adult




USP: Accelerating

Browser Fast & =
(blocks marked Anonymous

by selector) —I—
0~ —— +

Replace
Dynamic Blocks

Slow & @4~ CHEER Server
Personalized



GDPR Compliance By [pL]{e]l]}s

No external processing of sensitive user information.

Privacy by default Full Control

No cookies leaked & Decision what to handle
only public data cached made in client (whitelist)



Key Technology: EEa1lLR"V11 Gl &

Network

HTTP
Requests
Smart Client Proxy
(Service Worker)

Requests,
Messages

Browser Tab

Programmable Network Proxy, running as a
Background Process, without DOM Access.

Capabilities:

= Intercept & rewrite HTTP requests
= Cache data (CacheStorage)

= Store data (IndexDB)

= Respond offline or in slow network

= Sync data & handle push



Acceleratekige Bxlelgdl=}

With Speed Kit Without Speed Kit
‘& é‘) Google
\"O(\ l Analytics
Warm & Fast
HTTP/2 Connection 2
4 < : Facebook
Speed Kit Browser Browser
CDN Amazon
Images

3rd Party Servers



AutomaticlggleleTNo eldlgg]rdeldle]y

: Optimizer
Device
(On the edge) ? .......... ?
® WebP 640x320px : : JPG 1280x640px
i 100 KB % : i S00KB
—

Width: 640px
Q Images transcoded to WebP
Q Rescaled to match Screen Size

Q JPG and PNG Recompression



Reliable

>90% browser support.

Ccoaoeen

In older browsers (and upon errors):
fallback to original site.




Integrated ReaI-User

Cloud Backend

Tracking .
Beacon
=

Browser

~ Timing AP

Qa Service Worker
o Unhandled Errors

(a = =

)

Time-to-First-Byte
First (Contentful) Paint

DOM Timer
First Input Delay

Performance

nY'=

Session Length

Time on Site

First User Interaction
Bounce Rate

User
Engagement

Z
<

aYs = =

Cart Size
Transactions
Conversion Rate
Revenue

Business KPIs

7
<

aYs = =

Page Views & Sessions
Browser Distribution
JavaScript Errors
Caching Insights

QA Metadata

Z
<

J




YellimE=YdlsleAFOor Web Performance

Speed Kit Users VS. Normal Users
) ° Tracking Tracking s
— < ol
= Speed Kit enabled = Measurable uplift: = Speed Kit disabled
4+ Performance (no acceleration)

-+ User engagement
<+ Business success



Before
Speed Kit

S

] htips://baur.de

4l 1230 .\

|

Baur.de

7Y hitps://baur.de

41230 .\

BAUR App fir Android
Mode & Mobel Online Shop

ANZEIGEN




Overall Performancel¥lddligd For Baur.de

M Original M Speed Kit

40000

30000

Median 1361 ms

Median 2087 ms

20000

# of page impressions

10000

2000 4000 6000 8000 10000

FCPinms

First Contentful Paint Histogram

*Histogram of first contentful paint on PDV pages compared between the two A/B test split groups



Before
Speed Kit

S

Il decathlon.de

¥dhNi2:30 .\

|

Decathlon.de

SPORTBEKLEIDUNG
HERREN

Herren-Sportbekleidung fiir jede Sportart und jedes
Niveau. Entdecke die Oberbekleidung, Hosen,
Unterwasche und Miitzen und Handschuhe in dieser
Kategorie.

KATEGORIEN |

}f} FITER

Bestseller \Y




Decathlon: Uplift According to

Before Speed Kit -

mfast <Is wmaverage 1-2.5s wmslow >2.5s

After Speed Kit |2

*time until First Contentful Paint according to Google’s Chrome User Experience Report (CrUX)



Without
Speed Kit

&

] stylefile.com 1

4l 1230 .\

Stylefile.com

Sale %

Stylefile x 757" =

Schuhe

Graffiti




Stylefile: MBI Uplift

User-Based + 1.9%

Conversion Rate

-

.ﬁ. Average Order + 3 8%

Value



Speed Kit Optimizes|JleEafEl=,le

@ off loaded s ef\:/’/e_ s @ ITQWLd‘tency [

Shop Backend

(unmodified
infrastructure)

Speed Kit
(in user browser)
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— — o

Orast |

Customer
Experience
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L Questions?!

Details & newsletter on

speedstudy.info

Wolfram Wingerath  wolle@bagend.com


awesome-study.info

