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Background



HTML

Hypertext Markup Language



H.P. Lovecratt

At the Mountif' "Madness

Dagg
The Cblour Out of Space

The Shadow Over Innsmouth

Hypertext means linking

Lovecraft’s Dagon

It was in one of the most open
and least frequented parts of
the broad Pacific that the
packet of which I was
supercargo fell a victim to the

German sea-raider. The great
war was then at its very
beginning, and the ocean forces
of the Hun had not completely
sunk to their later degradation;
so that our vessel was made a
legitimate prize, whilst we of
her crew were treated ...




| Not HTML!
<recipe> _J

<title>Banana Soup</title>
<lngredientlist>
<ingredient>1 banana</ingredient>
<ingredient>1 cup milk</ingredient>
</ingredientlist>
<preparation>
Cut banana into slices. Combine with milk.
</preparation>
</recipe>

Markup annotates a document with tags






set theURL to "https://washingtonpost.com"
tell application "Safari”
activate
try
tell window 1 to set current tab to make new
tab with properties {URL:theURL}
On error
open location theURL
end try
end tell

A language 1s a vocabulary & grammar for communi-
cating with a computer






Tim Berners-Lee




Tim Berners-Lee

/ - Invented the World Wide

- Web & HTML
 — 1980-1901



Introducing Web Platform Docs

Tim Berners-Lee
Web Developer

> o)) 1:32/1:51

This caption seems both completely accurate & woefully
incomplete at the same time...



Tim Berners-Lee

- Current director of the

o World Wide Web
~——— Consortium (W3C)



International standards
organization for the World

Wide Web

HAMS
CSS
WOFF
XML
XSLT
PNG
SVG

See www.w3.org/ TR/



Oct. 1901
Nov. 1995
Jan. 1997
Dec. 1997
Dec. 1999

& »
Oct. 2014

May 2019

HTML Tags (informal)
HTML 2

HTML 3.2

HTML 4.0

HTML 4.01

HTML5 (+5.1 & 5.2)
HTML 5 Living Standard



“Betre comming [sic] to CERN, Tim worked on, among
other things, document production and text
processing. He developped [sic] his first hypertext
system, ‘Enquire’, in 1980 for his own use (although
unaware of the existence of the term HyperText). With
a background in text processing, real-time software
and communications, Tim decided that high energy
physics needed a networked hypertext system and
CERN was an ideal site for the development of wide-
area hypertext ideas.” —Tim Berners-Lee, 1992
(emphasis added)



WorldWideWeb: Proposal for a HyperText Project

To:

P.G. Innocenti/ECP, G. Kellner/ECP, D.O. Williams/CN
From:

T. Berners-Lee/CN, R. Cailliau/ECP
Date:

12 November 1990

HyperText is a way to link and access information of various kinds as a web of nodes in which the user can browse at will. It provides a single user-
interface to large classes of information (reports, notes, data-bases, computer documentation and on-line help). We propose a simple scheme incorporating
servers already available at CERN.

1. Berners-Lee R. Cailliau

WorldWideWeb:

Proposal for a HyperText Project
T. Berners-Lee / CN, R. Cailliau /| ECP

Abstract:

HyperText is a way to link and access information of various kinds as a web of nodes in which the user can browse at will. Potentially, HyperText provides
a single user-interface to many large classes of stored information such as reports, notes, data-bases, computer documentation and on-line systems help.
We propose the implementation of a simple scheme to incorporate several different servers of machine-stored information already available at CERN,
including an analysis of the requirements for information access needs by experiments.



rroposal 101 a r1ypClr1CAL r1Qjcll

T. Berners-Lee / CN, R. Cailliau / ECP

Abstract:

HyperText 1s a way to link and access information of various kinds as a
web of nodes 1n which the user can browse at will. Potentially,
HyperText provides a single user-interface to many large classes ot
stored information such as reports, notes, data-bases, computer
documentation and on-line systems help. We propose the
implementation of a simple scheme to incorporate several ditferent
servers of machine-stored information already available at CERN,
including an analysis of the requirements for information access needs
by experiments.



Web Hypertext Application
Technology Working
Group (WHATWG)

Founded in 2004 by
Apple, Opera, & Mozilla in
response to W3C’s lack of
interest in HTML

Wanted to act as a spur to
the W3C




“Apple, Mozilla and Opera were becoming increasingly
concerned about the W3C’s direction with XHTML,
lack of interest in HTML, and apparent disregard for
the needs of real-world web developers. So, in
response, these organisations set out with a mission to
address these concerns and the Web Hypertext
Application Technology Working Group was born.”



Current Steering Group of WHATWG



For well over a decade there were specifications for
HTML available on both the WHATWG & the W3C
websites — & they did not always agree

This 1s obviously confusing



May 2019

W3C & WHATWG agree that they will work together to
produce a Living Standard for HTML, which WHATWG

will maintain on its website



HTML

Living Standard — Last Updated 3 September 2019

One-Page Version Multipage Version Developer Version PDF Version Translations
html.spec.whatwg.org /multipage /dev /print.pdf HAE - @ARFX
FAQ Join us on IRC Contribute on GitHub Commits Twitter Updates
on GitHub #whatwg on Freenode whatwg/html repository on GitHub @htmlstandard
Open Issues Open an Issue Tests Issues for Tests
filed on GitHub whatwg.org/newbug web-platform-tests html/ ongoing work

Table of contents

1 Introduction

2 Common infrastructure

3 Semantics, structure, and APls of HTML documents

4 The elements of HTML

5 Microdata

6 User interaction

7/ Loading Web pages

8 Web application APIs

9 Communication File an issue about the selected text

R o T T MO [y



CSS current work S p=

& how to participate Languages

CSS HOME LEARN & USE SOFTWARE PARTICIPATE / DRAFTS

CSS SPECIFICATIONS

This page contains a list of all completed specifications and drafts by the CSS VY G (formerly ‘CSS & FP WG’). If you want to follow the
development of CSS3, this is the place to start. You have ideas? Contributions? See ‘If you want to help’ on this page.

A specification is not a manual. There is no excuse for badly written drafts and please complain if you find one. But specs do target a
specific audience. See fantasai's Understanding the CSS Specifications.. |. David Eisenberg has written another useful How to read W3C specs.
Or you can read about ‘modules, ‘levels, ‘snapshots’ and the CSS process.

The W3C still handles CSS
WHAT’S NEW? &

L 2020-06-18
LN 2020-06-03
LI 2020-06-04
L2 2020-06-03

pdated Working Draft: CSS Inline Layout Level 3.
pdated Working Draft: CSS Containment Level 2.
pdated Working Draft: CSS Inline Layout Level 3.
pdated Working Draft: CSS Overflow Level 3. Updated Working Draft: Media Queries Level 5.

S W W



So if HTML & CSS are constantly evolving, which parts
can you use?

The answer 1s “what browsers support” — & if browsers
think that a feature is “insecure, harmtul to users, or
used very rarely” it will be removed from the specs!



Home News September 7, 2020 - New features now on caniuse.com Compare browsers  About

Can | use 7 £ Settings

Index of features Y Filter features
| atest features Most searched features Did you know?
= Document Policy 1. Flexbox If a feature you're looking for is not available

on the site, you can vote to have it included.

m Permissions Policy 23085 Grid .
Better yet, if you've done the research you can
= Built-in PDF viewer 3. WebP image format even submit it yourself!
= Portals 4. ES6
= Web NFC 5. CSS position:sticky Next
Browser scores Third party tools
Currentversion) Dev versior = The CanlUse Embed — Add support tables to your site

s Caniuse Component — Add support tables to your presentations |

caniuse.com

ey

Chrome 85:; 387
Firefox 80: 368

P~ ¥ of * a4 " a F Y .

m Caniuse command line tool

m Doiuse...? — Lint your CSS to check what features work



Home  News New features now on caniuse.com Compare browsers  About

Can | use grio ? & Settings

50 results found
v Caniuse (2) V| MDN (48)

Usage % of all users s ?

Global 93.13% + 4.21% = 97.33%

CSS Grid Layout (level 1) B-cr

Method of using a grid concept to lay out content, providing a
mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes support for all grid-* properties and the fr unit.

e[ -e M Usage relative Date relative Filtered UM &*

UC

- N ~ Chrome e Browser -
. : . . . Androi pera for irefox for for amsur
|E Edge Firefox Chrome Safari Opera iOS: eraMini g oo Mobile Android  Android  Android  Interne

2-39 4-28

o NEZEL MY 52.53 ¥ 57 RaSoneu3llaos




s ?

3 CSS Grid Layout (level 1) B -cr Usage % of all users

Global 93.13% + 4.21% = 97.33%
e Method of using ‘ncept to lay out content, providing a
mechanism for at 0 divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes ¢ . yport for all grid-* properties and the fr ur .
aVgclaia:1l-- M Usage relative Date relative Filtered AlN &%
UC
: = R ~ Chrome S Browser -
: . : : . . Androi pera for irefox for for amsur
|E Edge Firefox Chrome Safari Opera  iOS Safari Opera Mini BESVISar Mobile Android  Android  Android  Interne

2-39 4-28

86-88 14-TP

81-82

428
“40-51"["29-56"
| 6-9 ["12-157f"s2-53 ¥ 57 | 31-10 ["28-43"}32-102
54-79 12-12.
alkils B2 135 | an | 81 | 4 | 8 | 79 | 1212 ] 120
 86-88 | 14-TP

Notes Known issues (3) Resources (10) Feedback

See also support for subgrids

1 Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags




# PO Grid Layout (\eve\ 1) B _CR Usage % of all users N

Global 93.13% + 4.21% = 97.33%

v Method of using a grid concept to lay out content, providing a
mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes support for all grid-* properties and the fr unit.

aVg:la a1l M Usage relative Date relative Filtered AUN &*
Ule
* * . R ~ Chrome e Browser
IE Edge Firefox =~ Chrome Safari Opera  iOS Safari Opera Mini ~\naro! Opera for Firefox for for Samsur

Mobile  Android  Android  Android  Interne

Chrome 57

[ed [ =
SN 8 v Supported Released Mar 8, 2017
2 = 4 7
m 12-15 52-33 Notes Usage -
(=] Global: 0.02%
16-83 | 54-79 | 58-84 EY There are some bugs with RN -
2 = overflow (1356820, 1348857,
81-82 86-88

Su—p_port info - Browser version

Notes Known issues (3) Resources (10) Feedback

See also support for subgrids

1 Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags
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e CSS Grid Layout (level 1) B-cr haEe % of all users :

Global 93.13% + 4.21% = 97.33%

v Method of using a grid concept to lay out content, providing a
mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes support for all grid-* properties and the fr unit.

@¥gg-Tald-1IT-{sl-e W Usage relative Date relative Filtered AlN &
UC
* e ~ Chrome Browser
Android Opera for Firefox for for Samsur

Edge 12-15 Browser Mobile Android  Android  Android Interne

Support info Browser versions

~ Partial support with prefix:  Released Jul 28, 2015 - Apr

-ms- 10, 2017

Total usage
Global: 0.04%

Notes

2.1-4444 12-12.1

PA partial support in IE refers

vrsih of the speci e | 46 | s | 7 fi212
version of the specification. 81 46 84 79 1212

6.2-11

Notes Known issues (3) Resources (10) Feedback

See also support for subgrids

1 Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags
B T T T e T e e S e |
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& CSS Grld LayOUt (‘eve‘ 1) B-CRr Usage % of all users -

Global 93.13% + 4.21% = 97.33%

e Method of using a grid concept to lay out content, providing a
mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes support for all grid-* properties and the fr unit.

aVgclaia:1l-- M Usage relative Date relative Filtered AUN &*
UC
* - U ~ Chrome o Browser -
: : : : . . Androi pera for irefox for for amsur
|E Edge Firefox Chrome Safari Opera  iOS Safari Opera Mini BrOWear Mobile Android  Android  Android  Interne

IE6-9

Support info Browser versions

P X Notsupported Released Aug 26,2001 - Mar
13,7201

Total usage T2 %12, 1

6.2-11

Notes Known issues (3) Resources (10) Feedback

See also support for subgrids

1 Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags




If you ever have questions about HTML, CSS, or
JavaScript, the first place to look is MDN Web Docs

“MDN Web Docs, previously Mozilla Developer
Network ... 1s a documentation repository and learning
resource for web developers ... In 2017, Microsoft,
Google, and Samsung announced that they would shut
down their own documentation projects and move all
their documentation to MDN Web Docs.”



/]/| mdn References Guides MDN Plus @ Theme R Already a subscriber? m

Resources for Developers,
by Developers

Documenting web technologies, including CSS, HTML, and JavaScript, since 2005.

Featured Articles

HTML CSS Web APIs

<dialog>: The revert-layer Canvas tutorial

Dla|09 element The revert-layer CSS keyword This tutorial describes how to
rolls back the value of a property use the <canvas> element to
in a cascade layer to the value of draw 2D graphics, starting with
the property in a CSS rule the basics. The examples

The <dialog> HTML element
represents a dialog box or other
interactive combponen




/]/l mdn References Guides MDN Plus @ Theme ~ Q Already a subscriber? m

HTML
Structure of content on the web

or Developers,
E

CSS
Code used to describe document style

JavaScript
General-purpose scripting language

HTTP cluding CSS, HTML,-and JavaScript, since 2005.

Protocol for transmitting web resources

Web APIs
Interfaces for building web applications Q)

Web Technology
Web technology reference for developers

Featured Articles

HTML CSS Web APIs

<dialog>: The revert-layer Canvas tutorial

D|a|09 element The revert-layer CSS keyword This tutorial describes how to

. rolls back the value of a property use the <canvas> element to
The <dialog> HTML element in a cascade layer to the value of draw 2D graphics, starting with
renrecants a dialog box or other the property in a CSS rule the basics. The examples

https://developer.mozilla.org/en-US/docs/Web _



/Vl mdn References Guides MDN Plus @ Theme i ) Already a subscriber? m

MDN Learning Area
Learn web development

R€ HTML

b\ Learn to structure web content with HTML
>

/elopers,

CSS
Learn to style content using CSS

Docu JavaScript ML, and JavaScript, since 2005.

Learn to run scripts in the browser

Accessibility
Learn to make the web accessible to all Q

Featured Articles

HTML CSS Web APIs

<dialog>: The revert-layer Canvas tutorial

DIalOg element The revert-layer CSS keyword This tutorial describes how to
. rolls back the value of a property use the <canvas> element to
The <dialog> HTML element in a cascade layer to the value of draw 2D graphics, starting with

represents a dialog box or other the property in a CSS rule the basics. The examples
] . . . .




/l/I mdn web docs References Guides MDN Plus OTheme @ Already a subscriber? m

References > HTML > Elements @ English (US)

Related Topics In this article

HTML elements reference

Main root
HTML
This page lists all the HTML elements, which are created using tags. Document metadata
Tutorials: . . o _ Sectioning root
They are arouped bv function to help vou find what vou have in mind easilv.
HTML basics

nt sectioning

to bookmark

» Introduction to HTML ontent

» Multimedia and embedding Inline text semantics

©® Note: For more information about the basics of HTML elements and

» HTML tables : : : : Image and multimedia
attributes, see the section on elements in the Introduction to HTML

article. Embedded content

References:
SVG and MathML

Main rOOt Scripting

Demarcating edits

» HTML elements

» Global attributes

Element Description
» <input> types
Table content
https://developer.mozilla.org/en-US/docs/Web/HTML/Element#text_content <html> HTML element represents the root (top-level



https://chnsa.ws/mdn-html

/1/| mdn web docs

References CSS

Related Topics

Learn CSS

» CSS first steps

» CSS building blocks
» Styling text

» CSS layout
Reference

» Modules

» Properties

» Selectors

» Pseudo-classes

» Pseudo-elements

References

CSS reference

Guides  MDN Plus OTheme | Already a subscriber? m

@ English (US)

N

In this article

CSS reference

Basic rule syntax

Use this CSS reference to browse an alphabetical index of all of the standard inday
CSS properties, pseudo-classes, pseudo-elements, data types, functional
notations and at-rules. You can also browse key CSS concepts and a list of =eligs
to bookmark ™
seandl-CSS /| CSSOM
See also

Basic rule syntax

External Links

Style rule syntax

style-rule ::=
selectors-list {

properties-list


https://chnsa.ws/mdn-css

/I/l mdn web docs References  Guides MDN Plus OTheme | Already a subscriber? m

References > JavaScript @ English (US)

Related Topics In this article

JavaScript

. Tutorials
JavaScript

JavaScript (JS) is a lightweight, interpreted, or just-in-time 2 compiled Reference

programming language with first-class functions. While it is most well-known

Tutorials: Tools & resources

as the scripting language for Web pages, many nhon-browser environments 7

to bookmark

language, supporting object-oriented, imperative, and declarative (e.g.

» Complete beginners

» JavaScript Guide

» Intermediate functional programming) styles. Read more about JavaScript.

» Advanced . o . . .
This section is dedicated to the JavaScript language itself, and not the parts

that are specific to Web pages or other host environments. For information
References:

about APls that are specific to Web pages, please see Web APIs and DOM.

» Built-in objects

The standards for JavaScript are the ECMAScript Language Specification (7
(ECMA-262) and the ECMAScript Internationalization AP| specification (7
» Statements & declarations (ECMA-402). As soon as one browser implements a feature, we try to

» Expressions & operators

document it. This means that cases where some proposals for new



https://chnsa.ws/mdn-js

Or use your favorite search engine with mdn first...



Google mdn main X § @ Q O

Q Al © Maps »] Videos [ Images & Shopping : More Tools

About 5,190,000 results (0.41 seconds)

https://developer.mozilla.org>...» HTML > Elements

<main> - HTML: HyperText Markup Language - MDN Web Docs

6 days ago — The <main> HTML element represents the dominant content of the <body> of a
document. The main content area consists of content that is ...

Tag omission: None; both the starting and end... Content categories: Flow content, palpable ...
Permitted content: Flow content Permitted ARIA roles: No permitted

Article - ARIA: main role - : The Image Map element - Nav

People also ask

When to use main in HTML? v
How do you add a main in HTML? v
What is the difference between main and body in HTML? v

What is the main function of HTML? v



/ e . 9
@ - mdn main X | O el Sstings L3

b

O, Web ©) Forumsv | A\ Images (xnVideos [EbNews L Maps More :

United States ¥+ OrderBy v Time v All Results ~

Results in 0.24s. 6% unique Kagi results.

<main> - HTML: HyperText Markup Language | M...

developer.mozilla.org » en-US > docs » Web » HTML

Jan 17, 2023 The <main> HTML element represents the dominant
content of the <body> of a document. The main content area consists of
content that is ...

Address Aside

Address - <main> - HTML.: Aside - <main> - HTML.:
HyperText Markup Languag... HyperText Markup Languag...
Heading MDN Web Docs

Open main menu. References MDN Plus now available in
References. Overview / We... your country! Support MDN...

Basic concepts of flexbo... Main Axis - MDN Web D...

The main axis is defined by The main axis in flexbox is
flex-direction , which has fou...  defined by the direction set ...




=

mdn main # |
Q Al Images (=] News Videos 0o GogglesBETA ®

United States v  Safe search: Moderate v Any time v

O <main>- HTML: HyperText Markup Language | MDN

developer.mozilla.org» en-US > docs» Web » HTML » Element » main

6 days ago - The HTML element represents the dominant content of the of a document. The main content
area consists of content that is directly related to or expands upon the central topic of a document, or the

central functionality of an application.

w HTML main Tag

w3schools.com tags»tag_main.asp

W3Schools offers free online tutorials, references and exercises in all the major languages of the web.
Covering popular subjects like HTML, CSS, JavaScript, Python, SQL, Java, and many, many more.

) GitHub - mdn/content: The content behind MDN Web Docs

github.com > mdn > content

The content behind MDN Web Docs. Contribute to mdn/content development by creating an account on
GitHub.

Is MDN wrong about the
main tag in their
documentation?

= stackoverflow.com> questions>»479113¢

In the top infobox on the MDN page:

Permitted parents: Any element that

accepts flow content (WHATWG). However,

the W3C specification doesn't allow
<main> to be used as a descendent of
<article> , <aside> , <footer>,
<header> ,or <nav> .



How the Web
Works




Browsers are the Web clients & make requests
Web servers respond to client requests

HTTP is the set of rules determining how browsers &
servers communicate with each other



Scheme Hostname Path Fragment
A

A A yu
) r D r N r R
https://username:pw@hpl.com:443/mythos/old-ones/search.htm|?q=cthulhu#history

L . y —— N
User Info Port Query

Parts of a URL
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You cannot support all browsers (unless you are, say,
Amazon)

You need to choose the browsers you will support



Browser Parts
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Import bookmarks now...

Apps For quick access, place your bookmarks here on the bookmarks bar. Im

Google
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Gmail

Images



®O® / New Tab x
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Apps For quick access, place your bookmarks here on the bookmarks bar.

Import bookmarks now...
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© ® / New Tab
= 5 o
Ca Q d =
E:.' Apps For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now...
Gmail Images ===

Google

Chrome

& Welcome to Google

4 . — —

Wekome to Chrome

ey =

~ Chrome Web Store




New Tab X

c Q

Apps For quick access, place your bookmarks here on the bookmarks bar. |Import bookmarks now...

Chrome

Google

Yep, every browser has chrome — it’s the
part of the browser that’s not the viewport

Google was making a nerd joke when it
decided to call its browser Chrome

. EEE
Gmail Images ===



Rendering Engines



Rendering Engine (AKA Layout Engine or Web
Browser Engine)

Combines HTML, CSS, & JavaScript into formatted
webpages in the viewport of a web browser (or other
programs, like email)



January 2020—Now

Trident @
EdgeHTML &
Gecko ‘
WebKit .

—_— . e




March 9, 2021: Edge Legacy no longer receives security
updates

August 17, 2021: Microsoft 365 apps & services no
longer supports IE 11

June 15, 2022: Microsoft ends support for IE desktop
app on Windows 10



(6
=F EIRGUGCALNE
ﬁw ‘}'.

X @jvagle@mastodon.lawprofs.org

oSy
’ <«
»

Google's Chrome browser is now a thin candy shell of browser
interface around a full-time surveillance engine and personal
data monetization machine. Find a better browser, folks.

arstechnica.com/gadgets/2023/0...

Google gets its way, bakes a user-tracking ad platform directly int...
Chrome now directly tracks users, generates a "topic'...



Chromium is an open source browser, overseen by
Google, that uses the Blink rendering engine

About every 6 weeks, Google takes Chromium, adds
Google (spying) stuff to it & other non-open source
code, & releases it as Chrome



[.ots of other browsers besides Chrome are also based
on Chromium

Amazon Silk « Arc « Blisk « Brave « Comodo Dragon -
Coc Coc » DuckDuckGo ¢ Edge « Epic « Falkon « Opera
Orion « Qihoo 360 Secure Browser « SalamWeb e
Samsung Internet  Sidekick « SigmaOS « Sleipnir e
Slimjet « Torch « UC Browser « Vivaldi « Yandex









W Chrome [ IE [ Firefox | Safari [ Opera [ Android [ UCBrowser | SamsunglInternet | Edgelegacy = Edge [H Other

0%
2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022




E .................................... \ SIDE NOTE....................................E

A JavaScript engine (or interpreter) executes
JavaScript code in the web browser

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



E .................................... \ SIDE NOTE....................................E
: January 2020—Now :

JavaScript Engine Browser

Spider Monkey

Nitro

\Y%e

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Choices




Internet Explorer/Edge
Family Tree

UNIX




Netscape/Mozilla/Firefox
Family Tree

//3/ N
Thunderbird (email) |




Safari/Chromium
Family Tree




Internet Explorer (Trident) |

oge (e gelLIML) - Part of operating system
Edge (Chromium-based)

Chrome/Brave/Vivaldi (Chromium-based)
Firefox (Gecko)



Safari (WebKit) | Part of operating system

Chrome/Brave/Vivaldi/Edge (Chromium-based)
Firefox (Gecko)



Chrome/Vivaldi/Brave/Edge (Chromium-based)
Firefox (Gecko)

Konqueror (KHTML or WebKit)
GNOME Web (WebKit)



Web Servers



You type https://www.granneman.com/writing Into
your browser & press Enter

Your web browser sends a request to the web server

The web server responds



Web servers are computers that run web server
software

Web servers are pretty simple: they get requests, & they
respond



3 key web server software packages

» Apache 9'@H « 21%
» IIS (Internet Information Services) B « 3%
» Nginx '@ « 26%

Market share as of December 2022
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A protocol 1s “a defined set of rules and regulations that
determine how data is transmitted in ... computer
networking” —Wikipedia



“HTTP |the Hypertext Transfer Protocol] 1s the
foundation of data communication for the World Wide
Web. ... HTTP 1s the protocol to exchange or transfer
hypertext.” —Wikipedia



An HTTP session consists of a series of “hidden”
network request-response transactions between the
browser & web server



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




You type https://www.granneman.com/writing Into
your browser & press Enter

Your web browser sends a request to the web server



GET /writing/ HTTP/1.1

Host: www.granneman.com

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS
X 10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/
xhtml+xml,application/xml;g=0.9,*/*;g=0.8
Accept-Language: en-US,en;g=0.5
Accept-Encoding: gzip, deflate

DNT: 1

Cookie: CONCRETE5=6h8714bfr5md4dg33pdmawxple93
Connection: keep-alive

Cache-Control: max-age=0



~~ GET /writing/ HTTP/1. 1“¥.
“~ Host: www.granneman.com_

User=RgentrMozttTa75. 0 (Ma01ntosh Intel Mac OS
X 10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/
xhtml+xml,application/xml;g=0.9,*/*;g=0.8
Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate

DNT: 1

Cookie: CONCRETE5=6h8714bfr5md4dg33pdmawxple93
Connection: keep-alive

Cache-Control: max-age=0



The web server responds with a Yes, No, or Maybe



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




HTTP/1.1 200 OK

Date: Wed, 20 Apr 2016 17:02:26 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent,Accept-Encoding
Expires: Thu, 19 Nov 1981 08:52:00 GMT
Cache-Control: no-store, no-cache, must-revalidate,
post-check=0, pre-check=0

Pragma: no-cache

Content-Encoding: gzip

Content-Length: 4031

Keep-Alive: timeout=2, max=100
Connection: Keep-Alive

Content-Type: text/html; charset=UTF-8



ol i

¢ HTTP/1.1 200 OK

DE et ey O=EBT 2016 17:02:26 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent,Accept-Encoding
Expires: Thu, 19 Nov 1981 08:52:00 GMT
Cache-Control: no-store, no-cache, must-revalidate,
post-check=0, pre-check=0

Pragma: no-cache

Content-Encoding: gzip

Content-Length: 4031

Keep-Alive: timeout=2, max=100
Connection: Keep-Alive

Content-Type: text/html; charset=UTF-8



The web server sends the webpage HTML to your web
browser



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




<!DOCTYPE html>
<html lang="en" class="cID-95">

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

<meta name="viewport"

width, 1nitial-scale=1.0">
<title>Writing :: Scott Granneman</title>
content="Scott

<meta name="description"
,wrlter. '>

Granneu.- !
~"Z1ink rel— stylesheet” href—"/themes'

’*\bQOtstrap/css/maln.css"> e
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=

content="width=device-
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Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




Your web browser asks the web server for the 1st linked

content (e.g., JavaScript or CSS) it sees 1n the webpage’s
HTML

Header info about the 1st linked content is sent by the
web server to the browser

The web server sends the 1st linked content to your web
browser

Repeat the above for each linked content item (including
images & videos) until complete



GET /themes/bootstrap/css/main.css HTTP/1.1
Host: www.granneman.com

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac 0S X
10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/css,*/*;g=0.1

Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate

DNT: 1

Referer: http://www.granneman.com/writing/
Cookie: CONCRETES5=6h8714bfr5m4g33pdmawxple9d3
Connection: keep-alive

If-Modified-Since: Sat, 16 Apr 2016 21:11:23 GMT
If-None-Match: "3434-530a091d50037-gzip"”
Cache-Control: max-age=0



“~.Host: www.granneman.com

~~"GET /themes/bootstrap/css/main.css HTTP/i;i"}

User— g'-" -3 T I NN =S A T A Y, W , ntel Mac 0OS X
10.11; rv:45.0) Gecko/ZOlOOlOl Firefox/45.0
Accept: text/css,*/*;g=0.1

Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate

DNT: 1

Referer: http://www.granneman.com/writing/
Cookie: CONCRETES5=6h8714bfr5m4g33pdmawxple9d3
Connection: keep-alive

If-Modified-Since: Sat, 16 Apr 2016 21:11:23 GMT
If-None-Match: "3434-530a091d50037-gzip"”
Cache-Control: max-age=0




HTTP/1.1 200 OK

Date: Wed, 20 Apr 2016 17:02:27 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent,Accept-Encoding
Last-Modified: Sat, 16 Apr 2016 21:11:23 GMT
Etag: "3434-530a091d50037-gzip"”
Accept-Ranges: bytes
Content-Encoding: gzip
Content-Length: 3253

Keep-Alive: timeout=2, max=100
Connection: Keep-Alive
Content-Type: text/css



(;_HTTP/l 1 200 OK ;
Dater—Wed—20~Epr 2016 17:02:27 GMT

Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent,Accept-Encoding

Last-Modified: Sat, 16 Apr 2016 21:11:23 GMT

Etag: "3434-530a091d50037-gzip"”

Accept-Ranges: bytes

Content-Encoding: gzip

Content-Length: 3253

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/css



Browser makes

request to server

v

“Yes,
I have that”

v

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




GET /writinfgs/} HTTP/1.1

Host: www.granneman.com

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS
X 10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/
xhtml+xml,application/xml;g=0.9,*/*;g=0.8
Accept-Language: en-US,en;g=0.5
Accept-Encoding: gzip, deflate

DNT: 1

Cookie: CONCRETE5=6h8714bfr5md4dg33pdmawxple93
Connection: keep-alive

Cache-Control: max-age=0



HTTP/1.0 404 Not Found

Date: Wed, 20 Apr 2016 17:46:03 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent

Expires: Thu, 19 Nov 1981 08:52:00 GMT
Cache-Control: no-store, no-cache, must-
revalidate, post-check=0, pre-check=0
Pragma: no-cache

Connection: close

Content-Type: text/html; charset=UTF-8



¢ HTTP/1.0 404 Not Found )
DateTrteds—20—Apr=2016 17:46:03 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent

Expires: Thu, 19 Nov 1981 08:52:00 GMT
Cache-Control: no-store, no-cache, must-
revalidate, post-check=0, pre-check=0
Pragma: no-cache

Connection: close

Content-Type: text/html; charset=UTF-8



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




GET / HTTP/1l.1

Host: secret.granneman.com

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS
X 10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/
xhtml+xml,application/xml;g=0.9,*/*;g9=0.8
Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate, br

DNT: 1

Cookie:
admin=h=698765b7653426g22110079g2b476bad9&id=scott
@granneman.com

Connection: keep-alive



~GET / HTTP/1l.1
“...Host: secret.granneman.comn.

UsS e P rent-sbiosidtars U (Ma01ntosh Intel Mac OS
X 10.11; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/
xhtml+xml,application/xml;g=0.9,*/*;g9=0.8
Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate, br

DNT: 1

Cookie:
admin=h=698765b76534269g22110079g2b476ba9&1d=scott
@granneman.com

Connection: keep-alive



HTTP/1.1 401 Unauthorized

Date: Wed, 20 Apr 2016 17:49:28 GMT

Server: Apache

X-Frame-Options: SAMEORIGIN
WWW-Authenticate: Basic realm="Scott Only"
Content-Length: 381

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/html; charset=iso-8859-1



sfHTTP/l 1 401 Unauthorlzed
Date.‘n-.;wasvw;~**i*I‘17 49 28 GMT

Server: Apache

X-Frame-Options: SAMEORIGIN
WWW-Authenticate: Basic realm="Scott Only"
Content-Length: 381

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/html; charset=iso-8859-1



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




HTTP/1.1 401 Unauthorized

Date: Wed, 20 Apr 2016 17:52:58 GMT
Server: Apache

X-Frame-Options: SAMEORIGIN
WWW-Authenticate: Basic realm="Scott Only"
Content-Length: 381

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/html; charset=iso-8859-1



sfHTTP/l 1 401 Unauthorlzed
Date.‘n-.;*usvw;~f*i*I‘17 52 58 GMT

Server: Apache

X-Frame-Options: SAMEORIGIN
WWW-Authenticate: Basic realm="Scott Only"
Content-Length: 381

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/html; charset=iso-8859-1



Browser makes

request to server

v

“Yes,
I have that”

!

Server sends file

Browser needs
support files

v

“No, I do not “Maybe —
have that” who are you?”
v v
“I know “I don’t know
who you are” who you are”




HTTP/1.1 200 OK

Date: Wed, 20 Apr 2016 17:54:08 GMT

Server: Apache

X-Frame-Options: SAMEORIGIN

Vary: User-Agent,Accept-Encoding
Last-Modified: Sun, 27 Jul 2014 03:01:36 GMT
Etag: "242-4ff73294e06la-gzip"
Accept-Ranges: bytes

Content-Encoding: gzilp
Strict-Transport-Security: max-age=15768000
Content-Length: 360

Keep-Alive: timeout=2, max=100

Connection: Keep-Alive

Content-Type: text/html



f HTTP/1 1 200 OK >

T Daterieds—20~EApr 2016 17:54:08 GMT
Server: Apache
X-Frame-Options: SAMEORIGIN
Vary: User-Agent,Accept-Encoding
Last-Modified: Sun, 27 Jul 2014 03:01:36 GMT
Etag: "242-4ff73294e06la-gzip"
Accept-Ranges: bytes
Content-Encoding: gzilp
Strict-Transport-Security: max-age=15768000
Content-Length: 360
Keep-Alive: timeout=2, max=100
Connection: Keep-Alive
Content-Type: text/html




3 Languages




Web browsers support only 3 languages

HTML provides structure & meaning for the webpage
document

CSS defines style rules for presentation & layout
JavaScript 1s a programming language that alters the

document & styles when an event (e.g., page loads,
clicks, scrolls, form submission) occurs



HTML (1991) existed before JavaScript (1995) & CSS
(1996)

HTML 1s required to make a webpage, while the others
provide enhancements (though almost every webpage
uses CSS & most use JavaScript)



JavaScript 1s not Java!

Java 1s a popular programming language that was
developed at Sun Microsystems & released on May 23,

1995

It has nothing to do with the Web

JavaScript is a programming language for the Web that
was developed at Netscape & released on December 4,

1995

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Document

[

| l |
Article Sidebar
| l |
Section Section Heading
Heading Paragraph List Heading Paragraph Paragraph
List Item List Item List Item

Paragraph

Image

HTML creates a tree structure that defines what’s in the
document & how it’s organized




Document

[

| l |
Article Sidebar
| l |
Section Section Heading
Heading Paragraph List Heading Paragraph Paragraph
List Item List [tem List [tem

Paragraph

Image

CSS defines the styles for the nodes in the tree structure




Document

|
T I T
Article Tracker | Sidebar
— me | |
Section Section Advertisement Heading Paragraph
Heading Paragraph List Heading Paragraph Paragraph Image
List Item List Item List [tem

JavaScript alters the tree & the styles when events
happen, e.g., a tracker & an ad are added on the fly




Document Style Programmatic Parse
tree rules changes & paint

\\\ 472
o ‘. ‘ "_ ' ’
" Events »-
ke 2
> — >~ . . N ‘___, a

The browser processing pipeline (simplified)



Separation of Concerns

Divide computer program into separate concerns, each
focusing on a specific resource

Structure & meaning: HTML
Presentation: CSS

Behavior: JavaScript

Note: there are exceptions to each of these!



The Simplest
Webpage Ever




What is a webpage?
Just a text (. txt) file that ends with .htmor .html

Nowadays, .html is the universally common extension



Virtually all coding is done is TXT files

CSS is just a TXT file with .css at the end
JavaScript 1s just a TXT file with . is at the end

And so on with almost every programming language

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



The Web was designed from the beginning so that you
can inspect the HTML of any webpage



H: Alt > Tools > Web Developer > Page Source H: “+uU
&: Tools > Web Developer > Page Source §: U
... > F12 Developer Tools H: A+U
HH: Right-click in the page > View Page Source H: ~+u
HH: Right-click in the page > View Page Source H: ~+u
&: View > Developer > View Source §: xxU
38U

\ Develop > Show Page Source
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Dale

In the mid-1990s, I
learned how to code by
viewing the HTML of

webpages

You can’t do this now —
webpages are much too
complex!
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® O Web Inspector — www.nytimes.com

¢ © 141 El1e @8 € Q~ Search

ﬁ Elements @ Network ﬁ} Debugger ' D Resources @ Timelines S Storage as| Canvas >z| Console -+ {:9}
{ > < www.nytimes.com {] |

1

2 <html lang="en" xmlns:og="http://opengraphprotocol.org/schema/">

3 <head>

4 <title data-rh="true">The New York Times - Breaking News, World News & Multimedia</title>

5 <meta data-rh="true" itemprop="inLanguage" content="en-US"/><meta data-rh="true" name="robots" content="noarchive,noodp,noydir"/><meta data-rh="

6 <meta charset="utf-8" />

7 <meta http-equiv="X-UA-Compatible" content="IE=edge" />

8 <meta name="viewport" content="width=device-width, initial-scale=1, maximum-scale=1" />

©

<link rel="shortcut icon" href="/vi-assets/static-assets/favicon-4bf96cb6al093748bf5b3c429acch9b4.ico" />

<link rel="apple-touch-icon" href="/vi-assets/static—-assets/apple-touch-icon-319373aaf4524d94d38aa599c56b8655.png" />

<link rel="apple-touch-icon-precomposed" sizes="144x144" href="/vi-assets/static—assets/ios—-ipad-144x144-319373aaf4524d94d38aa599¢c56b8655.png" />
<link rel="apple-touch-icon-precomposed" sizes="114x114" href="/vi-assets/static-assets/ios—-iphone-114x144-61d373c43aa8365d3940c5f1135f4597.png" />
<link rel="apple-touch-icon-precomposed" href="/vi-assets/static—-assets/ios—-default—homescreen-57x57-7cccbfb151c7db793e92ea58c30b9%e72.png" />

<meta property="fb:app_id" content="9869919170" />

<meta name="twitter:site" value="@nytimes" />

S e ST s SR A B e B
N O O B W N - O

18 <script type="text/javascript">

19 // 19.836000000000002kB

20 window.viHeadScriptSize = 19.836000000000002;

21 (function () { var _f=function(e){window.vi=window.vi||{},window.vi.env=0bject.freeze(e)};;_f.apply(null, [{"JKIDD_PATH":"https://a.nytimes.col
22 Ifunction(){if('PerformanceLongTaskTiming' in window){var g=window.__tti={e:[]};

23 g.o=new PerformanceObserver(function(1l){g.e=g.e.concat(l.getEntries())});

24 g.o.observe({entryTypes:['longtask']1})}}();

25| *

26 ' function(n,e){var t,o0,i,c=[1,f={passive: !0, capture: !0}, r=new Date,a="pointerup",u="pointercancel"; function p(n,c){t]||(t=c,o0=n,i=new Date,w(e),s()
27| stry {

28 var observer = new window.PerformanceObserver(function (list) {

29 var entries = list.getEntries();

30

31 for (var i = 0; i < entries.length; i += 1) {

32 var entry = entries[il;

33 var performance = {};

34

Page C



@ Web Inspector — www.nytimes.com

G © 141 El1e @8 {:} Qv Search

ﬁ Elements @ Network fﬁ Debugger D Resources @ Timelines S Storage as| Canvas >z| Console -+ {§}
1] < > < www.nytimes.com {1 |
128
129 </head>
130 <body>
131 <div id="app"><div class="css-rpp6l6 el2j3pab50'"><div class="css-1ncbslq el2j3pab5l'><div class="css-14213g4"><div><div class="ad dfp-ad-top-wrapp:
132 <script>window.__preloadedData = {"initialState":{"Program_Beta:UHJvZ3JhbVICZXRhOmhvbwWU="":{"id":"UHIvZ3JIhbVI9CZXRhOmhvbwWU=","spotlightA":{"type":'
133 <script>!function(e){function r(r){for(var n,i,a=r[0],f=r[1],1=r[2],p=0,s=[];p<a.length;p++)i=alpl,ol[i]l&&s.push(o[i] [@]),0[i]=0;for(n in f)Objec
134 //# sourceMappingURL=runtime~adslot-220267782b714f467faf.js.map</script>
135 <script async src="/vi-assets/static—assets/adslot-cl66ae2f982bbel9644d.js"></script>
136 <script>!function(e){function r(r){for(var a,n,c=r[0],i=r[1],s=r[2],1=0,b=[];1<c.length; 1++)n=c[1],0[n]&&b.push(o[n][@]),0[n]=0;for(a in i)Objec
137 //# sourceMappingURL=runtime~main-4b5e96d28dacbad4a78d0.js.map</script>
138 <script defer src="/vi-assets/static—-assets/vendor-39bd10fa3cl0e9c@c4c2.js"></script>
139 <script defer src="/vi-assets/static—-assets/home-e23d114b510b8575c8al.js'"></script>
140 <script defer src="/vi-assets/static—assets/main-938cc94dca9cb@elb59b.js"></script>
141 <script>
142 (function(w, 1) {
143 wll] = w[l] || [];
144 w[ll.push({
145 'gtm.start': new Date().getTime(),
146 event: 'gtm.js’
147 });
148 })(window, 'datalLayer');
149 (function(){
150 var url = "https://et.nytimes.com/pixel’ +
151 ‘2url=" + window. location.href +
152 ‘&referrer=' + document.referrer +
153 ‘&subject=module-interactions’' +
154 ‘&modu leData=%7B%22module%22%3A%22nyt—-vi-page—-pixe1%22%2C%22pgType%22%3A%22Homepage%s22%2(%22eventName%s22%3A%22Impression%22%2(%22action%22%3A%22
155 '‘&sourceApp=nyt-vi&instant=1"' +
156 '& =' + Date.now();
157 var img = document.createElement('img');
168 img.src = url;
159 img alt ="
160 img.style. cssText 'position: absolute; z-index: -999999; left: -1000px; top: -1000px;"
161 document.body.appendChild(img);
> Page C



¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It is no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

What can you tell about HTML
from looking at this code?




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory

'HTML consists of different tags,
which can be opened, closed, &
nested inside each other

Tags can have attributes ( ) &
those can have values ( )




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Root of the HTML document that
tells browsers where HTML starts
& ends




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Information & metadata primarily
for browsers, computers, & bots,
including links to CSS & JavaScript




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Title of the webpage for browsers,
computers, & bots, although
humans see that title on tabs




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Content that appears 1n the
viewport for humans to see & use




If you need help remembering...




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Heading level 1, which acts as
the title of the webpage for
humans to see




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Paragraph

Very common element




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

Line break that looks like single
spacing, with very limited uses




Elements,

Attributes,
Values




<hl align="center">
Ph’'ngluili mglw’'nafh Cthulhu R’lyeh
</hl>

<hl align="center"> 1S an opening or start tag

</h1>1s a closing or end tag



<hl align="center">
Ph’ngluli mglw’nafh Cthulhu R’lyeh:
<br>Cultists in <i>The Call of Cthulhu</i>
</h1l>

<br> does not have an end tag or content, because it is a
void (or empty) element

There are 14 of these void elements, including <hr>,
<img>, & <meta>



<hl align="center">

Ph’'nglul mglw’nafh Cthulhu R’1lyeh
</hl>

Ph'nglui mglw’nafh Cthulhu R’1lyeh 1S the content

Strictly speaking, all of it, from <h1 on line 1 to /h1> on
line 3 1s an element



<hl align="center">...</hl>

h1 1s an tag name (but some people call it an element)
align 1S an attribute

center 1S a value

align="center" 1s an attribute-value pair



You can have more than 1 attribute-value pair
In an opening tag

<hl align="center" title="Page title">
How many?

As many as the specification allows for!



4.7 Embedded content

4.7.1 The ing element

Categories:

Flow content.

Phrasing_content.

Embedded content.

Form-associated element.

If the element has a usemap attribute: Interactive content.
Palpable content.
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Contexts in which this element can be used:

Where embedded content is expected.

Content model:

Empty.
Content attributes:

Global attributes

alt - Replacement text for use when images are not available
src - Address of the resource

crossorigin - HOW the element handles crossorigin requests
usemap - Name of image map to use

ismap - Whether the image is a server-side image map

width - Horizontal dimension

height - Vertical dimension

Tag_ omission in text/html: 2017: glObal + 7

No end taag.




§ 4.8.3 The img element ¥4 MDN

Categories: v

Contexts in which this element can be used:

Where embedded content is expected.

Content model:
Nothing.

Tag omission in text/html:
No end tag.

Content attributes:

Global attributes

alt — Replacement text for use when images are not available

src — Address of the resource

srcset — Images to use in different situations, e.g., high-resolution displays, small monitors, etc.
sizes — Image sizes for different page layouts

crossorigin — How the element handles crossorigin requests

usemap — Name of image map to use

ismap — Whether the image is a server-side image map

width — Horizontal dimension

height — Vertical dimension

referrerpolicy — Referrer policy for fetches initiated by the element
decoding — Decoding hint to use when processing this image for presentation

Lloading — Used when determining loading deferral 2 O 2 2 X glOb al + 12

Accessibility considerations:



4.5 Text-level semantics

4.5.1 The a element 2017: gl()bal + 6
Categoties 2022: global + 8

Flow content.
Phrasing_content.
Interactive content.
Palpable content.
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Contexts in which this element can be used:

Where phrasing_content is expected.

Content model:

Transparent, but there must be no interactive content descendant.

Content attributes:

Global attributes

href - Address of the hyperlink

target - Default browsing_context for hyperlink navigation and form submission

download - Whether to download the resource instead of navigating to it, and its file name if so
rel - Relationship between the document containing the hyperlink and the destination resource
hreflang - Language of the linked resource

type - Hint for the type of the referenced resource

Tag omission in text/htmi:
Neither tag is omissible
Allowed ARIA role attribute values:

link (default - do not _set), button, checkbox, menuitem, menuitemcheckbox, menuitemradio, tab Ol treeitem

VW N PSRN [ B A Y e e Ehae ey [ e [V R I Dt N ISRSeNn] e



4.10.5 The input element

Categories:

Flow content.
Phrasing_content.
If the tvpe attribute is not in the Hidden state: Interactive content.

If the type attribute is not in the Hidden state: Listed, labelable, submittable, resettable, and reassociateable form-associated
element.

If the type attribute is in the Hidden state: Listed, submittable, resettable, and reassociateable form-associated element.
If the type attribute is not in the Hidden state: Palpable content.
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Contexts in which this element can be used:

Where phrasing_content is expected.

Content model:

Empty.

Content attributes:

Global attributes

accept - Hint for expected file type in file upload controls

alt - Replacement text for use when images are not available
autocomplete - Hint for form autofill feature

autofocus - Automatically focus the form control when the page is loaded
checked - Whether the command or control is checked

dirname - Name of form field to use for sending the element's directionality in form submission
disabled - Whether the form control is disabled

form - Associates the control with a form element

formaction - URL to use for form submission

formenctype - FOrm data set encoding type to use for form submission




form - Associates the control with a form element

formaction - URL to use for form submission

formenctype - FOrm data set encoding type to use for form submission
formmethod - HT TP method to use for form submission
formnovalidate - Bypass form control validation for form submission
formtarget - Browsing context for form submission

height - Vertical dimension

inputmode - Hint for selecting an input modality

1ist - List of autocomplete options

max - Maximum value

maxlength - Maximum length of value

min - Minimum value

minlength - Minimum length of value

multiple - Whether to allow multiple values

name - Name of form control to use for form submission and in the form.elements API
pattern - Pattern to be matched by the form control's value
placeholder - User-visible label to be placed within the form control
readonly - Whether to allow the value to be edited by the user
required - Whether the control is required for form submission

size - Size of the control

src - Address of the resource

step - Granularity to be matched by the form control's value 20 17: glOb al + 3 2
type - Type of form control 2 O 2 2: gl()bal + 3 O

value - Value of the form control
width - Horizontal dimension
Also, the titie attribute has special semantics on this element when used in conjunction with the pattern attribute.
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You cannot repeat attributes in a tag

<p class="foo" class="bar">



E- ................................... \ SIDE NOTE ................................... .E

The order of attributes doesn’t matter to browsers

All of the following are equivalent (that said, the 1st is
definitely the most common!):

» <1mg src="hpl.jpg" width="500" height="100"
alt="Eeek! ">

» <1mg alt="Eeek!" width="500" src="hpl.jpg"
height="100" >

» <img width="500" height="100" alt="Eeek!"”
src="hpl.jpg">



[ just used align="center" as an example

Never use that!
The align attribute was deprecated in HTML 4.01

Deprecated means that developers shouldn’t use a

feature because support for it will be removed in future
versions of HTML

Sure enough, align 1s gone from HTML5

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



<center>: The Centered Text element

i Deprecated: This feature is no longer recommended. Though some browsers might still
support it, it may have already been removed from the relevant web standards, may be in
the process of being dropped, or may only be kept for compatibility purposes. Avoid using

it, and update existing code if possible; see the compatibility table at the bottom of this

page to guide your decision. Be aware that this feature may cease to work at any time.

The <center> HTML element is a block-level element that displays its block-level or inline contents

centered horizontally within its containing element. The container is usually, but isn't required to be,

<body>.

This tag has been deprecated in HTML 4 (and XHTML 1) in favor of the CSS text-align property,

which can be applied to the <div> element or to an individual <p>. For centering blocks, use other

CSS properties like margin-left and margin-right and set them to auto (or set margin to @ auto).







When we looked at <htm1>, I said that it’s “Always the
very 1st thing in a webpage”

I lied g

The 1st thing 1s always a DTD: a Document Type
Definition



The DTD is vitally important to a webpage
Required at the beginning of every HTML document

Tells rendering engines & validators...

» that HTML 1s being used, not some other markup
language

» which version of HTML to use

» whether to render in quirks (bad) or standards mode

(good)



HTML 4.01 Transitional DTD

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01
Transitional//EN" "http://www.w3.0rg/TR/html4d/

loose.dtd">

Thank goodness we don’t have to use this anymore!



HTML5 D1D

<!DOCTYPE html>

OR

<!doctype html>

Actually, this DTD triggers standards mode in every
browser back to IE 6!



Character
Encoding




Character encoding tells rendering engines what
language, writing system, & characters you're using in
the document
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2 character encodings you must know

» ASCII
» UTF-8



ASCII



American Standard Code for Information
Interchange

1060
128 characters
» 94 printable characters (2, a, 1, +)

» 33 non-printing control characters (mostly obsolete)
» 1 Space



ASCII Code Chart

O 1 2 3 4 . 6 7 8 9 A B C D E F
0] NUL | SOH | STX | ETX | EOT | ENQ|ACK|BEL| BS | HT | LF | VT | FF | CR | SO | ST
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7ppjajrisjtfjufviw|x|y[z[€[I[}]|~ [DEL



ASCII Code Chart
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Backspace e Horizontal tab e Line
feed (end of line with UNIX) e Escape






8-bit Unicode Transformation Format
Original standard dates back to October 1991
Encompasses every character in every language in the

world: version 15.1 includes 149,878 characters found

in 161 modern & historic writing systems, plus symbols
& formatting characters

UTF-8 can support up to 1,112,064 characters!
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All 3,782 emoji characters are part of Unicode!



Unicode consists of blocks, groups of related characters,
such as

Basic Latin « Latin-1 Supplement « Hebrew « Arabic e
Currency Symbols « Arrows « Braille Patterns e
Bopomofo « CJK Strokes « Phoenician « Cuneilform -
Playing Cards « Alchemical Symbols « 308 in all!
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50000. .5FFFF

CATED

AOOOO .. AFFFF

60000. .6FFFF

BOOOO .. BFFFF

20000. .2FFFF

70000. .7FFFF

CO000 .. CFFFF

FOOOO .. FFFFF

100000 .. 10FFFF

80000. .8FFFF

DOOOO .. DFFFF

90000. .9FFFF

EOOOO .. EFFFF

weip.D EMOJI

Large square =
65,536 charac-
ters

Small square =
256 characters

All of ASCII =
half of the small
red square 1n the
top left corner
(128 characters)



E .................................... \ SIDE NOTE....................................E

In 1978 a standard was created for 6879 kanji
characters used in Japanese

[Later used in Unicode

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



1 year later, people noticed that there were 63 (now

pared down to 12) kanji characters that were ...
strange

» nobody knew where they came from
» nobody knew what they meant
» nobody knew how to pronounce them

These are now known as the ghost characters (5=~

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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E .................................... \ SIDE NOTE....................................E

Investigators think most of the ghosts were caused by
folds & wrinkles because they were using paper back in

1078

Ll
%z printers trying to create ZzZ by pasting \J_I over ﬁ

OE]: misreading of 0E — maybe?
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“The errors went undiscovered just long enough to be
set In stone, and now these ghosts are, at least in
potential, a part of every computer on the planet,
lurking in the dark corners of character tables. At this

rate they’ll presumably be with humanity forever.”
—Paul McCann
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Web pages .
that use 40%
UTF-8 30%

20%

10%




UTF-8 1s the standard way to represent text in files,
emalil, & software

Use UTF-8!
Everywhere!
In everything!

Webpages, text editors, IDEs, web browsers, email
programs, programming, APIs, operating systems...



“Noto 1s a font family ...
designed to cover all the
scripts encoded 1n the

Unicode standard.” —
Wikipedia

As of 2022, nearly 64,000
characters out of 149,186

1000+ languages!

012345673



Noto is short for no tofu
Huh?

Why would anyone say no

to yammy, delicious tofu?!




Noto 1s Latin for “I write, I mark, I note”

Tofu: empty white boxes that appear when a character
isn’t supported in a typeface
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Musicians have used Unicode to create a variety of
problems for companies, organizations, & software

trying to track, organize, sell, & play their music &

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



E .................................... \ SIDE NOTE....................................E

Coldplay’s album Music of the Spheres had these
tracks on it:

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll


https://musicbrainz.org/recording/4d9d4a93-926f-463b-ac5e-0008c359d208

gebrus 1s an electronic band with albums named

Cc<xne Q@D eu=>2
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Kieran Hebden 1s an electronic musician who most often
records as Four Tet but has recorded with a variety of

names, including :: @@\c@-’/)oj ﬂ\\ ..... 3 QM

o) 24) )

Some of those albums include...

c S(0®Ye*.. ¥°, (* LB 2017)

){}%(% KL e ¥ e O 2% o0 o % %O . ¥
b. o o e ©o o [
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E- ................................... \ SIDE NOTE ................................... .E
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Setting
Character Encoding



Browsers know which character encoding a webpage
1s using via 1 of these 2 methods

1. Web server configured by admins to serve UTF-8

2. You insert the right <meta> element in <head>



Regardless of what your server admins do, this always
works: insert a <meta> element inside <head>

<meta charset="utf-8">



Actually, <meta charset="utf-8"> works in all
browsers back to IE 6!



The <meta> for character encoding must be the 1st
thing after <head>

Why? Because all text after it needs to have character
encoding set



E .................................... \ SIDE NOTE....................................E

In fact, character encoding must be specified &
completed within the first 1024 bytes of your document

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



HTMLs5

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">

<title>Xocsytig D@ hByFoue</title>
</head>
<body>



E- ................................... \ SIDE NOTE ................................... .E

Sometimes you might have to work on old webpages

In HTML 4.01, this is how you declared that you were
using UTF-8:

<meta http-equiv="Content-Type" content="text/
html; charset=utf-8">

Again, thank goodness we don’t need to do that now

(Remember, now you just use: <meta charset="utf-8">)



The Simplest
Webpage Ever,
Corrected




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It is no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...




Let’'s add the DTD & character encoding...



¢ HTML

<ldoctype html>
<html>
<head>
<meta charset="UTF-8">
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as 1s possible, the long
letter 1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It is no
longer i1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>

& CSS
& JS

From H. P. Lovecraft’s
“The Whisperer 1in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...




¢ HTML

<html>
<head>
<title>Simple Web Page</title>
</head>
<body>
<hl align="center">
From H. P. Lovecraft’s
<br>“The Whisperer in Darkness”
</hl>
<p>
I cannot do better than transcribe 1in
full, so far as is possible, the long
letter i1n which Akeley introduced himself,
and which formed such an important landmark
1n my own intellectual history. It 1s no
longer 1n my possession, but my memory
holds almost every word of its portentous
message...
</p>
</body>
</html>

& CSS
¢ JS

From H. P. Lovecraft’s
“The Whisperer in
Darkness”

I cannot do better than transcribe in full, so far as is possible,
the long letter in which Akeley introduced himself, and which
formed such an important landmark in my own intellectual
history. It is no longer in my possession, but my memory
holds almost every word of its portentous message...

This 1s the “wrong” one — look at
the previous slide for any
differences you can spot in the
rendered webpage on the right




It looked the same, even when the code was “wrong”

Why? Because rendering engines “fix” your errors as
best they can

Is that a license to be sloppy or careless? No!
“... [Web browsers], while parsing an HTML document,

may abort the parser at the first parse error that they
encounter ...” —HTML Living Standard



On top of all that, if

potential employers or

other developers look at

you will

2

your terrible code

dged harshly

be ju
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Comments



Comments tell the rendering engine to ignore the
commented out code & text



HTML comments on a single line

<l—m .. ==>

Can also be multi-line

<l__



& HTML
o Cthulhu
Cthulhu
</p> Nyarlathotep

<p>
Nyarlathotep
</p>




You cannot nest comments!

<!-- Cthulhu sleeps for now <!-- 1n Ryleh -->
waiting to awake --> Q

“Such a comment will be closed by the first occurring

--> ... and everything that follows will be treated as
markup.” —HTML Living Standard

waiting to awake --> will appear <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>