skoleni frontend

Rychlost nacitani




rychlost nacitani

A4 v e

Proc to resit

47% uzivatell ocekava, Ze se stranka nacte nejpozdéji do 2s

40% uzivatell odejde, pokud nacteni trva vice nez 3s

zpomaleni o 1s pri nacCteni snizuje miru konverze o 7% a snizuje navstévnost 0 11%

rychlost nacteni stranky je soucasti hodnoceni pri vyhledavani na Google

Page
abandonment
Intrease 353

pe r('rhg.r

Page load tme In seconds

Zdroj:
https://headspin.io/resources/marketing/reports/5136-RR-performance-web-application.pdf
https://neilpatel.com/blog/loading-time/



https://headspin.io/resources/marketing/reports/5136-RR-performance-web-application.pdf
https://neilpatel.com/blog/loading-time/

rychlost nacitani

A4 v e

Proc to resit

0 - 100ms: Okamzité nacteni

100 - 300ms: Mirna prodleva

300 - 1000ms: Uzivatel ztraci soustredeni, znatelna prodleva
1s+: Mentalni prepnuti

10s+:Uzivatel odchazi

Zdroj:
https://medium.com/@luisvieira_gmr/understanding-the-critical-rendering-path-rendering-pages-in-1-second-
735c6e45b47a



https://medium.com/@luisvieira_gmr/understanding-the-critical-rendering-path-rendering-pages-in-1-second-735c6e45b47a

rychlost nacitani

1. Document Object Model (DOM)

 nacteni a vybudovani struktury stranky
« shromazdéni informaci o CSS, JS
» s vykreslenim se ¢ekda na CSSOM

2. CSS object model (CSSOM)

 buduje strukturu z hlediska CSS
 blokuje vykresleni

3. Render Tree
» propojeni DOM a CSSOM dohromady

4. Layout

« vypocet rozméra vSech viditelnych prvku stranky

 probiha pfi kazdé zméné prvkl stranky nebo pfi zméné viewportu
5. Paint

« vykresleni jednotlivych prvk( postupné na obrazovku



rychlost nacitani

Jak se nacita stranka

web performance

e —

CSSOM

font-size: 16px

—_—

font-size: 16px
font-weight: bold

font-size: 16px
color; red

font-size: 16px
display: none

font-size: 16px
float: right

Render Tree

font-size: 16px
—_._,_——'-'-_'__

font-size: 16px
font-weight: bold

.......

—
-
S
B

font-size: 16px
float: right
—\—_‘_——l-'-_-'-_'—'_

https://developers.google.com/web/fundamentals/performance/critical-rendering-path/render-tree-construction



https://developers.google.com/web/fundamentals/performance/critical-rendering-path/render-tree-construction

rychlost nacitani
Jak se nacita stranka

<html>
<head>
<meta name="viewport" content="width=device-width,initial-scale=1">
<title>Critical Path: No Style</title>
</head>
<body>
<p>Hello <span>web performance</span> students!</p>
<div><img src="awesome-photo.jpg"></div>

</body>
</html>
To T4
Render process Request page  idle Build DOM Render page
: .
Y 5KB 3
Network / GET html ," b/ response /

https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp



https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp

rychlost nacitani
Jak se nacita stranka

<html>
<head>
<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="style.css" rel="stylesheet">
</head>
<body>
<p>Hello <span>web performance</span> students!</p>
<div><img src="awesome-photo.jpg"></div>

</body>
</html>
To T4 Tz
Render process | Requestpage | idle BuldDOM | idle Build CSSOM | Render page
: Vo '
L 5KB ! 1
Network I GET html ," bf response /
: i .

! : 4KB

'--'-/ -GET CSS /—l-/ respﬁnse }'

https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp



https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp

rychlost nacitani
Jak se nacita stranka

<html>
<head>
<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="style.css" rel="stylesheet">
</head>
<body>
<p>Hello <span>web performance</span> students!</p>
<div><img src="awesome-photo.jpg"></div>
<script src="app.js"></script>

</body>
</html>
To T T2
Renderprocess | Requestpage | idle | BuldDOM | blocked [ BuidCcSSOM | RunJS | Build DOM | Render page
Stpage | fde | DOM_ | blocked _
! |
Y 5KB !

Network [ GET html !—Pf response /

, 3 4KB 3

render blocking :--f GET css /—-/ response [
I : '

2KB

! .
parser blocking ~-I-/ GET js /—Ir[ response /

https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp



https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp

rychlost nacitani
Jak se nacita stranka

<html>
<head>
<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="style.css" rel="stylesheet">
</head>
<body>
<p>Hello <span>web performance</span> students!</p>
<div><img src="awesome-photo.jpg"></div>
<script src="app.js" async></script>

</body>

</html>
To T1 Tz

Renderprocess [ Requestpage | idle | BuldDOM | idle Build CSSOM | RunJS | Render page
: v '
y 5KB

Network / GET html I_D{ response /

S 5
: 4KB -
render blocking :- -»/ GET css /—»/ response /
X : -
2KB

async L-b/ GET js l—bl response /

https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp



https://developers.google.com/web/fundamentals/performance/critical-rendering-path/analyzing-crp

rychlost nacitani

Jak se nacita stranka - mobil

Rendering a mobile page in 1 second

DNS Lookup || TCP Connection HT "m and || Server Response Time Client-Side Rendering
200ms 200ms 200ms 200ms 200ms

600ms mandatory 3G network overhead
which you cannot do anything about

400ms which you can optimize by updating your
server and structuring your page appropriately

(what the tool tries to help you with)

https://medium.com/@luisvieira gmr/understanding-the-critical-rendering-path-rendering-pages-in-1-second-735c6e45b47a



https://medium.com/@luisvieira_gmr/understanding-the-critical-rendering-path-rendering-pages-in-1-second-735c6e45b47a

rychlost nacitani

« Time To First Byte (TTFB)

« Rychlost serveru a sité — za jak dlouho dorazi prvni bajt
 |dedlné pod 0.5s

« DOM Content Loaded (DCL)

« Rozparsovani HTML prohlize¢em (neceka se na CSS, JS)

« First Paint (FP)

* Prvni moment, kdy se néco zméni na obrazovce

* First Contentful Paint (FCP)
 Prvni okamzik, kdy je vykreslena hlavni ¢ast stranky (napf. titulek, ...)

« Time to Interactive (TTI)
* Prvni moznost na néco kliknout

» Speed Index

» Celkové skére stranky z hlediska rychlosti nacteni

* Load

« Stranka je kompletni



rychlost nacitani

PageSpeed Insights

https://developers.google.com/speed/pagespeed/insights/

PageSpeed Tools > Insights

DOMOVSKA STRANKA PRIRUCKY REFERENCE PODPORA

jednoduchy webovy nastroj

PageSpeed Insights

http://www.aspectworks.cz/

D Mobilni zafizeni Bl rogitad

kombinuje statistiky uzivateli Chrome, ktefi web navstivili

testujte vice stranek webu, nejen homepage

« podrobné vysvétleni ke vSem upozornénim
, , , Unavailable
e cilem neni dosahnout 100
- pokud jste v Eervenych Eislech je néco Spatné o

stranky zvyéw\y. Prozkoumeﬂe niZze uvedena doporuceni. Dalsi
informace

Statistika stranky

Podle statistik vyZaduje stiedni stranka na internetu k nacteni tento
poéet odezev, které blokuji vykresleni: 4 a tento poéet zdrojl: 75 (1).
Tato stranka véak pravdépodobné pouziva méné zdroju. Podle
odhadu PSlI tato stranka k naéteni vyZaduje tento pocet odezey, kieré
blokuji vykresleni: 4 a tento pocet zdrojl: 73 (1,6 MB). Stranky

s men§im po&tem odezev a bajtu jsou rychlejsi.

https://www.vzhurudolu.cz/prirucka/pagespeed-insights



https://developers.google.com/speed/pagespeed/insights/
https://www.vzhurudolu.cz/prirucka/pagespeed-insights

rychlost nacitani

Chrome DevTools

« primo v prohlizeci

» pokrocilé informace o rychlosti a
celkovém procesu nacteni stranky

 testy pomalého pripojeni

filmovy zaznam nacéteni

Phone 6/7/8¥ 375 x 66 100% ¥ i [® [ | CElements Console Network Sources Performance  Memory  Application  » :

® O ™ F Q| Viw [ Greup by frame | [ Preservelog O Disable cache
Filter ) Hide data URLs [l | XHR JS CSS Img Media Font Doc WS
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SOFT

Name Status Type Initistor  Size Time
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74 requests | 112 KB transferred | Finish: 166 s | DOMContentloaded: 1315 | Load: 1.84 5
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rychlost nacitani

Google Lighthouse

www.aspectworks.cc ¥ O

https://developers.google.com/web/tools/lighthouse N ~ O Q .

Performance Progressive Web App Best Practic

Score scale: e 0-44 @@ 45-74 @@ 75-100

komplexni nastroj pro analyzu webu Performance )

© Metrics

So u éa' st C h ro m e D eVTOO I S First Contentful Paint 3850ms @ First Meaningful Paint 5030 ms A

Speed Index 3600 ms A First CPU Idle TO20ms A

moznost spusténi také v prikazoveé radce nebo jako o s eomsrn e s
nOde plugin (mﬁie by't SOUéa’StII bUiIdU) View Trace Values are estimated and may vary.

Speedindex — celkové skore stranky - - - _ gE:
ESEESE SRR~
[ Opportunities

Resource to optimize Estimated Savings

1 Serve images in next-gen formats 423 w
2 Eliminate render-blocking resources 3,885 W
3 Defer offscreen images 36s W
4 Efficiently encode images ——— 075 v

https://www.vzhurudolu.cz/prirucka/pagespeed-insights



https://developers.google.com/web/tools/lighthouse
https://www.vzhurudolu.cz/prirucka/pagespeed-insights

rychlost nacitani

WebPagetest.org

https://www.webpagetest.org/

» webové prostredi

» pokrocilé informace o rychlosti

* moznost testovani z jiné lokality, testy
pomalého pripojeni

Speedindex — celkové skére stranky

¢~ WEBPAGETEST

HOME TESTRESULT TEST HISTORY FORUMS DOCUMENTATION ABOUT

Need help improving?

Web Page Performance Test for

wWiww.as| [ A A A . B X
pectworks.com/

. First Byte Keep-alive Compress Compress Cache Effective
From: Prague, Czech Republic - Chrome - Cable Time Enabled Transfer Images static use of CDM
24 9 2018 10:23:45 content

Summary Details Performance Review Content Breakdown Domains  Processing Breakdown  Screen Shot  Image Analysis & Request Map &

Tester WPTORGFRG-194.212.90.66 Raw page data - Raw object data

First View only Export HTTP Archive {.har)

Test runs: 3 View Test Log
Re-run the test

Performance Results (Median Run)

Document Complete Fully Loaded
Load First Start
o Byte Render  Sheedindex Firstinteractive (beta) | Time Requests Bytesin | Time Requests Bytesin Cost
First w;’;’ Bun ' g5se | a0 1.2005 2178 > 2.0655 35455 75 | 1626KB|3623s 76 | 1,630KE BEES
Plot Full Results
Test Results
Run 1:
Waterfall Screen Shot Video
First View
(3.5775)
Filmstrin View
Timeline (view) -
Processing Breakdown Watch Video

Trace (view)



https://www.webpagetest.org/

rychlost nacitani

v idealnim pripadé by nacteni stranky nemeélo byt zavislé na JS
« minifikace jako samozrejmost

« zvazit, zda se kvuli jednomu pluginu vyplati linkovat jQuery nebo cely
Bootstrap

 rozdélit JS na kritické pro fungovani a zbytek
« vyuzivat asynchronni nebo odlozené nacteni JS

<script> blokuje nacteni HTML, Ceka se na stazeni i spusténi

<script sync> neblokuje nacteni HTML, spusti se po stazeni, nelze zajistit poradi

<script defer> neblokuje nacteni HTML, spusti se az po nacteni HTML, jistota
poradi



rychlost nacitani

Iak zrychlit - JS

Without defer or async, script in “head’
ready

start parsing HTML LeawWait..,

IRNNNNNNNNNENEENEENresume parsing HTMLANNEENNENNENNNNENEN

Bfetch scriptl|Bexecute scriptill

Without defer or async, script in “body’

ready

NNENER NN RN AN AN AR NN NN NN AR NN RN RN N NN AN A RN A NN R RN AN AN AN | NNNSSNNSNENEEN | ENANNARNARNARNERN
ARRER NN RNARNN e rse HTHL NN ARRRNRRNARNANNN | Bfetch scriptll|Hexecute scriptill
INENERNNANA RN AN AN AR AR AR AN NN AR NN AR AN AR A RN A NN AR NN RN AN A NN | NESSENSNENENN | ENANNARNARNAREARR

With async, script in “head’
ready

INENRENRENNENNENERNNNNNENNNNNEN | ENANNENNENNENNNEN AENNENNEENSNNENNNNENENNNNENNENNNANANENNEN

EEEEERstart parsing HTMLENESESES | BSOS . .wait... D000 ESSESEESEEEEresume parsing HTMLERERSERSRESN

INNRNNERENENENRNNENENNNNNENEENN | ENNNENRNENENANEN | INRNENENEN NN NN NN AN NN NN NEREEE
ENRNNRNNENNNNREEN

INNNNNNNEEEEEN
Bfetch scriptll|Bexecute scriptill
INNNENNNEEENER

With defer, script in “head’
ready

INENRENRENNENN NN NN NN NN NN AN NN NN AN NN ANERNENNENENNENN A NNENEENENNENNEENE
INEERERNENNENNENNENERNENNEENENNEN = rse HTHMLENEENEENEENENN NS N NN NNEEN (Hexecute scriptill
INENRENRENN NN RN RN NN NN NN AN NN NN NN ENEENENNEENENNENN INENEENENNENNEENE

INNNNNNNNNEEER
Bfetch scriptl
INNNNNNENNEEEE

https://flaviocopes.com/javascript-async-defer/



https://flaviocopes.com/javascript-async-defer/

rychlost nacitani

]ak zrychlit CSS

* Critical CSS

 nacteni viditelné ¢asti pfimo v hlavi¢ce a zbytek na konci HTML

 nacteni celé stranky mize trvat o néco vice, ale subjektivni dojem nacteni je
lepsi

 https://jonassebastianohlsson.com/criticalpathcssgenerator/

 https://github.com/addyosmani/critical

« Asynchronni nacteni CSS pomoci JS
* nutné pouzit v kombinaci s Critical CSS

« ulozit informaci do cookie, aby uzivatel podruhé uz pouzil celé CSS z cache


https://jonassebastianohlsson.com/criticalpathcssgenerator/
https://github.com/addyosmani/critical

rychlost nacitani

]ak zrychlit

« v jednu chvili jde vice pozadavku i odpovédi

* rychleji se parsuje

* neni problém s vice malymi soubory (neni nutny image

sprite)

« moznost rozdélit CSS do vice malych soubort podle

obsahu stranky
* nutné HTTPS

= B jquery.js

3 TCP connections ——» B example.css

i i B jquery.js <

</> example.css «
@ image.png <«

HTTP 1.1

| | || jquery.js

</> B example.css « 1 TCP connection -
E image.png

HTTP /2

@ image.png

jquery.js
= a example.css
@ image.png

!

Server

!

Server



rychlost nacitani

Lazyloadlng

« Nacteni obsahu az ve chvili, kdy je potreba (resp. kdyz
by jej mél uzivatel vidét)

» Nejcasteji se vyuziva pro obrazky a je navazano na
skrolovani stranky

* Mnoho JS knihoven pro lazyloading:
Lazy.js, Unveil, lazySizes, Recliner, jQuery Lazy, ...

Jak to funguje?

<img data-src="obrazek.jpg" alt="my picture" width="600">

Jakmile bude obrazek ve viewportu, tak vyménime data-src za src.


http://danieltao.com/lazy.js/
http://luis-almeida.github.io/unveil/
http://afarkas.github.io/lazysizes/
https://github.com/sourcey/recliner
http://jquery.eisbehr.de/lazy/

rychlost nacitani

Lazyloading

Knihowna | Veliost._| jQuery/ Vanila

Unveil 0,7 kB
LazylLoad 3,5 kB
jQuery Lazy 4,9 kB
Recliner 1,2 kB
lazySizes 6,5 kB

lazyframe 5,1 kB

jQuery
JS
jQuery
jQuery
JS
JS

obrazky

obrazky, scrset
obrazky, iframe
obrazky, iframe, ajax
obrazky, iframe, ajax

iframe



rychlost nacitani
oV
Cviceni
Doplinte lazyloading pro galerii a fotky kadernic - pouzijte
libovolny skript / plugin.

Vytvorte si CriticalCSS, vlozte jej do zahlavi a CSS vlozte na
konec HTML stranky.

MuzZete vyuZit codepen:
https://codepen.io/svobodalukas/pen/BgwYLg

Generovani CriticalCSS:
https://jonassebastianohlsson.com/criticalpathcssgenerator/

pro generovani CriticalCSS pouZijte URL:
http://www.lukassvoboda.cz/coding/frontend-aspect-works/cviceni-bootstrap

»»»»»»»


https://codepen.io/svobodalukas/pen/BqwYLg
https://jonassebastianohlsson.com/criticalpathcssgenerator/
http://www.lukassvoboda.cz/coding/frontend-aspect-works/cviceni-bootstrap

rychlost nacitani

FOIT versus FOUT

 Flash of Invisible Text — dokud neni font nacten, neni text zobrazen

* Flash of Unstyled Text — text je zobrazen systémovym fontem, poté
webfontem

* https://www.zachleat.com/foitfout/#4000,4000,4000,4000

/ Ekonomika iDNES.cz /| Ekonomika

IDNES cz Zpravy | Volby = Krage | Sport | Kultura Sl Bydleni  Technet | Ona | Revue IDNES cz Zpravy | Volby  Krage | Sport | Kultura IS Bydieni  Technet | Ona | Revue £

rava EET Evropskaunie Spotfebitel Test DNES Financ

Vice informaci:
https://www.filamentgroup.com/lab/font-events.html
https://www.zachleat.com/web/comprehensive-webfonts/



https://www.zachleat.com/foitfout/#4000. 4000,4000
https://www.filamentgroup.com/lab/font-events.html
https://www.zachleat.com/web/comprehensive-webfonts/

rychlost nacitani

FOIT versus FOUT

<style>
body {
font-family: Helvetica, Arial, sans-serif;

}

fonts-loaded body {
font-family: "Roboto", Helvetica, Arial, sans-serif;

}

</style>

<script>

var roboto = new FontFaceObserver("Roboto", {
weight: 400

});

roboto.check().then(function() {
document.getElement.className += "fonts-loaded";

1;

</script>

https://jonsuh.com/blog/font-loading-with-font-events/



https://jonsuh.com/blog/font-loading-with-font-events/

