How Browsers Load Websites:
he Hidden Journey from
Click to Page

Type a URL and press Enter —
what happens behind the scenes?

The big picture: from a simple request - .. '
to a fully interactive page

Understanding this journey makes you
a more confident web user

® This entire process happens in seconds
(or less) every time you visit a site
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The Cast of Characters:
Meet the Key Players

Browser: The app you use J— -
(Chrome, Safari, Firefox, Edge) P Y , Py
— your window to the web N,

The Internet: The global
network of connected
computers that carries
your requests

Web Server: A powerful
computer that stores
website files and sends
them on demand

URL: The human-friendly
address (like www.example.com)
that tells the browser

where to go

Analogy: The browseris a
customer, the URL is a shop
address, and the server is
the shop itself



Step 1: Translating the Address — DNS in Plain English

® DNS is the internet's phonebook: it
translates names into IP addresses
computers understand

® The DNS lookup chain: Browser —
Resolver - Root server = TLD server
— Authoritative server

® The authoritative server returns the IP;

the resolver caches it for next time

® Caching at every level means repeat
visits resolve almost instantly

l

Root server . _ _ _ _ __

TLDsenwer  i--o oo
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Step 2: Knocking on the Door — The HTTP

e \With the IP address, the browser
opens a TCP connection to the server

® HTTP is a structured conversation:
the browser sends a request, the
server replies

® A GET request says "Please give me
this page"; the server responds with
a status code

® Common status codes: 200 OK
(success), 404 Not Found, 301 Moved
Permanently

® HTTPS adds encryption — the lock
icon means the conversation is
private and secure

Request




Step 3: Receiving the Pieces —
HTML, CSS, and Friends

® Server sends raw HTML — the page
skeleton, not a finished picture | </ 2|

® HTML provides structure (headings,
paragraphs, images) but looks plain
without styling

® CSSis the styling language —
controls colors, fonts, layout, and
visual design

® JavaScript adds interactivity: buttons,
animations, form validation, dynamic
content

® Asingle page is made of many files
(HTML, CSS, JS, images, fonts),
requiring multiple requests

JavaScript
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Step 4: Parsing HTML — Building the DOM Tree
<Hind Seriud"eils ——

<head>
<meta charset="utf-8">

<title>Page</title> N . head bod
<link rel=" stylesheet href="styles. CSS O - i -

<script src="app.js"></script> e

i

</head> Nl
<body> — W | | (Tooter )
<header> . —— tee scnpt header main footer

<hl>Welcome</hl>
</header>
<main>
<section class="hero">
<h2>Build Fast</h2>
<p>Modern web performance.</p>
</section>

<img src="hero.jpg" alt="Hero image"> -

</main> #text #text

<footer>
<p>@ 2025</p>
</footer> #text #text
</body>

</html>

section

liII
@

<> Browser parses HTML incrementally — it starts before the full file arrives

e Raw HTML text becomes a structured tree: the DOM (Document Object Model)

Y]
©
&l

Each element is a node; parent-child relationships mirror your markup

5

</>] e <script> tags pause parsing until the script downloads and runs

5

Preload scanner looks ahead, fetching CSS, JS, and images in the background



Step 5: Parsing CSS — Building the CSSOM Tree

HTML (Unstyled) CSS (Style Rules) Rendered (Styled)
Raw markup: structure only Parsed into the CSSOM After CSS is applied

font-size: 2rem; }

P IR AT e . N Page Title

This is an introductory paragraph.

It contains some basic text. N \ This is an introductory paragraph.
q‘l‘ P_{ COlc.:«r: #cfeBff; N It contains some basic text.

Section Heading "' ) line-height: 1.6; }

This is a paragraph inside a section. = P Section Heading

.section { background: g
e Firstitem # #9f1e33; border-radius:
—  8px; padding: 1lrem; }

This is a paragraph inside a section.

e Second item e First item
e Third item p— 7 : e Second item
- — ul 1i { color: #bBebff; S . .
) = | margin: ©.5rem ©; } 4 i ° Third item
Another Section ——
NGt Sextiopiaare Rors 1 Su Dettion: r=+ | h2::before { content: "»"; P Another Section
! 2| color: #0eddff; margin-right: / S— :
Bisrem:'] 4 More text appears here in this section.
= | footer { color: #8aa2ce;
Footer information goes here. — font-size: ©.875rem; }
[D Footer information goes here
CSSOM (Tree of Style Rules) , :
D CSS is parsed into the CSSOM, a tree of style rules separate from the DOM

() Stylesheet

| 1 I
h1l [ p _] l sectlon} ul 1i h2::before Ifooter

Z CSS is render-blocking: no paint occurs until stylesheets are fully parsed

I
‘|’ rl,cllv The browser resolves cascading, inheritance, and specificity before painting
T e |
: —_ — 1 J— - @ User-agent defaults are overridden by custom styles in a cascade
== | T - [background | border-radlus | padding w NA
| Inherited | = : :
| Propertles I { } Pseudo-elements like : :before and : :after are added to the CSSOM
i



Step 6: Merging into the Render Tree

® DOM and CSSOM combine to form
the Render Tree — only visible
elements remain

® display: none is excluded; visibility:
hidden is included (it still takes up
space)

® Every node gets final computed

styles: cascading, inheritance, and
variables resolved

® This tree is the exact blueprint of
what needs to be drawn on screen



Step 7: Layout — Figuring Out

Where Everything Goes

e Layout (Reflow) calculates exact pixel
position and size for every element in
the render tree

® Considers viewport size, box model,
positioning, flex/grid, and text wrapping

® |ayout is expensive: changing one .
element's width can force recalculation Q
of its entire subtree '

1

® Relative units like percentages and .
viewport units are converted to iy
absolute pixel values : :

e This stage produces the geometry %
blueprint — now the browser knows :
where every pixel goes /O

-
-
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Step 8: Paint — Filling In the Pixels

: T i o Converts layout geometry into
5 drawing instructions: text, colors,
borders, shadows, images

® Produces display lists — recorded ~
commands like 'draw blue rect %

at (0,0)' — not pixels yet

<> e Elements with transform, opacity,
\\? or fixed positioning get their own
independent layer

e Layers can be painted
independently, enabling cheap,
smooth animations

)% e Qutput is a set of GPU-ready
drawing instructions, not the
final screen image




Step 9: Compositing — Assembling the Final Image
. ©®

GPU COMPOSITOR THREAD
PAINTED LAYERS =

r ] 0 9 FINAL SCREEN IMAGE

Wl oeru I
§}>) COMPOSITOR |

A

- 4

o 2
LLLLLL i . ’
- COMPOSITOR | ; ; : : : .
- E THREAD : e The GPU compositor thread combines painted layers into the final screen image
LU Runs on the GPU e Compositing runs separately from the main thread where JavaScript executes
Separate from JS | : = )
- e s# Transform and opacity animations run at 60fps even during heavy JS
MAIN e ey o e i o et i B T v o g
THREAD : . P ol = . A : : :
! roperties like width, top, or margin trigger expensive layout — paint - composite

Runs JavaScript, .
Style & Layout | e The final frame syncs to your display's refresh rate and appears on screen



The Full Journey: A Visual Recap

& @& @ 6 @ 4 8 @ &
QQ QQ))OQ)OQ )OQ )OQ)OQ )OQ)OQ OQ

) )T e

(ﬁ https:// )*@—.—@ —P'— _),—P-.— E +.—</>—>.—{ }—h.ﬁ—b ""45:: > J—b l

URL HTTP Server HTML CSS R$:der Layout Paint Composite Pixels

e URL - DNS - TCP - HTTP - Server - HTML -
CSS - Render Tree = Layout = Paint & Composite = Pixels

* Optimized sites complete the whole pipeline in under one second

* Preload scanner and incremental parsing show content
before everything downloads

* Every website you visit follows this exact same process



What Can Go Wrong? Common

Problems and What They Mean

DNS errors (ERR_NAME_NOT_RESOLVED):
domain name couldn't be translated —
check URL for typos or switch DNS

Connection errors (ERR_CONNECTION_REFUSED,
ERR_CONNECTION_TIMED_OUT):

server unreachable or rejecting —

site may be down or blocked

SSL/Certificate errors ("Your connection is
not private"):

secure connection can't be verified —

check system clock, avoid sensitive sites

HTTP errors (404 Not Found,

500 Internal Server Error):

server responded but page missing or broken —
server-side, not your fault

Slow loading:
large files, too many requests, or slow server —
clearing cache or refreshing can help
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Practical Tips: What You Can Do as a User

Hard-refresh with Ctrl+Shift+R
(Cmd+Shift+R on Mac) to bypass
stale cache

Check the URL for typos — a single
wrong character triggers DNS or
404 errors

Clear browser cache and cookies
when a site shows outdated content

Test in Incognito/Private mode
to rule out broken extensions

Flush DNS cache (ipconfig /flushdns
on Windows) if a site won't resolve

Use a "down for everyone or just me"
service to check if the site itself is down



What You Can Take Away:
Feel More Confident on the Web

@ ’ You now grasp the hidden journey
from URL to pixels on your screen.
' Fewer requests, smaller files,
and efficient rendering make pages fast.
Q DNS failures, connection problems,
and server issues each have
distinct symptoms.

@ HTTPS and encrypted DNS protect
your privacy from third-party

eavesdropping.

The web is a conversation between
your browser and servers worldwide —

and you speak the language.




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A

personwise.ai/t/5eb7a495/public
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