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Today

* New topic:

e start with html5

* html
* CSS
* javascript
* leading to building your own webserver



Browser

* Nowadays browsers are very powerful in their own right (can
compute locally, not just communicate with a webserver)

HTML CSS (Cascading Style Sheets)
SVG (Scalable Vector Graphics)
- cf. HTMLS5 canvas
Javascript
- programming language
DOM (Domain Object Model)
- programmatic access to documents

Websockets
- An API to interact with regular programs



Browsers

StatCounter Global Stats

Browser Market Share Worldwide from Aug 2022 - Aug 2023

56%

28%

Google Chrome

Safari

Microsoft Edge

- ————————

* Gone are:

* Netscape
Navigator

* [nternet
Explorer

O Chrome < Safari Edge < Firefox <O Samsung Internet <O- Opera UC Browser

- Android O 360 Safe Browser — Other (dotted)




HTML

* HTML: Hypertext Markup Language
* Web browser: can read and render pages written in HTML
 currently: HTML5

 What is "hypertext"?

* linked content (Nelson, 1963)

* nowadays: selected text/images/video can have arbitrary associated actions
* Hypercard for the Macintosh (1987)
* World Wide Web (WWW) (1992)

* World Wide Web Consortium (W3C)



Hypercard

é Flle Edlt Go Tunls [ijects Font Stgle Home 64? PM “] @

e Before WWW

Welcome to HyperCard « 1987

©1987-1998 Apple Computer, Inc.
A1l Rights Reserved.

- card stack with links
Hypercard Tour Hypercard Help i B Sl ° MyS't

I%S Hﬁes PI'ID;EDE;IEF Graﬁker ’ 1 993
e a computer game
Q R | » developed using Hypercard

QuickTime Tools HPPIESBI’IDt Mall Merge HDDIESBI’IDt TEHt Controls

Stack Kit




World's first webpage

World Wide Web

The WorldWideWeb (W3) is a wide-area hypermedia information retrieval initiative aiming to give universal access to a large
universe of documents.

Everything there is online about W3 is linked directly or indirectly to this document, including an executive summary of the
project, Mailing lists , Policy , November's W3 news , Frequently Asked Questions .

What's out there?

Pointers to the world's online information, subjects , W3 servers, etc.
Help

on the browser you are using
Software Products

robot , Library )
Technical

Details of protocols, formats, program internals etc
Bibliography

Paper documentation on W3 and references.
People

A list of some people involved in the project.
History

A summary of the history of the project.
How can I help ?

If you would like to support the web..
Getting code

Getting the code by anonymous FTP , etc.

* At CERN:
* August 6 1991

by Tim Berners-
Lee

* Notice:
* text, no graphics

no fancy fonts
no sidebars
no advertising
no Javascript



Reference

https://webplatform.github.io

THEDOCS CONNECT CONTRIBUTE BLOG ISSUES

Now deprecated...

HOME | DOCS | MAIN PAGE @ To0LS |~ || / EDIT |~

Welcome to Web Platform Docs

CONTENTS

Summary Hunlitiy

Explore our web
development docs

* Beginners guide

« General web concepts

Web Platform Docs is a community-driven site that aims to become a comprehensive and authoritative source for
web developer documentation.

. English « Deutsch « espafiol « francais « 3+=20{ « Nederlands « portugués do Brasil = Tiirkce « FI3Z « AT
Language: | (S i () * HTML
e CSS
o Accessibility
Explore our web development docs )
« JavaScript
* DOM

) Beginners guide m General web concepts

Notice: The WebPlatform project, supported by various stewards between 2012 and 2015, has been discontinued. This site is now available on github. New
documentation can be found at MDN Web Docs.

rialuorm s

HTML css
w {U} Stay in touch

Conceptual, tutorial, and reference Conceptual, tutorial, and reference


https://webplatform.github.io/

MDN

Resources for Developers
by Developers >

Documenting web technologies, including CSS, HTML,‘and JavasSgript, since 2005.



https://developer.mozilla.org/en-US/

Reference

/I/| mdn web docs -

References > Tutorials

In this article

For complete beginners to the
Web

HTML Tutorials
CSS Tutorials

JavaScript Tutorials

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

@ English (US) v

For complete beginners to the
Web

Getting started with the Web

Getting started with the Web is a concise series introducing
you to the practicalities of web development. You'll set up
the tools you need to construct a simple webpage and
publish your own simple code.

HTML Tutorials

Introductory level

Introduction to HTML

This module sets the stage, getting you used to important

= /I/| mdn web docs

References > Tutorials

In this article

For complete beginners to the
Web

HTML Tutorials
CSS Tutorials

JavaScript Tutorials

@ English (US) v

CSS Tutorials

Introductory level

CSS basics

CSS (Cascading Style Sheets) is the code you use to style
your webpage. CSS Basics takes you through what you
need to get started. We'll answer questions like: How do |
make my text black or red? How do | make my content
show up in such-and-such a place on the screen? How do |
decorate my webpage with background images and colors?

CSS first steps

CSS (Cascading Style Sheets) is used to style and lay out
web pages — for example, to alter the font, color, size, and
spacing of your content, split it into multiple columns, or

add animations and other decorative features. This module



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

Reference

/I/| mdn web docs

References > Tutorials

In this article

For complete beginners to the
Web

HTML Tutorials
CSS Tutorials

JavaScript Tutorials

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

= /I/| mdn web docs

@ English (US) v References > Tutorials
CSS Challenges 2

Flex your CSS skills, and see where you need more practice. In this article

For complete beginners to the

Advanced level Web

HTML Tutorials
Using CSS transforms
X . X . ) CSS Tutorials
Apply rotation, skewing, scaling, and translation using CSS.
JavaScript Tutorials

CSS transitions

CSS transitions provide a way to animate changes to CSS
properties, instead of having the changes take effect
instantly.

Canvas tutorial

Learn how to draw graphics using scripting using the

canvas element.

@ English (US) v

JavaScript Tutorials

Introductory level

JavaScript first steps

In our first JavaScript module, we first answer some
fundamental questions such as "what is JavaScript?", "what
does it look like?", and "what can it do?", before moving on
to taking you through your first practical experience of
writing JavaScript. After that, we discuss some key
JavaScript features in detail, such as variables, strings,

numbers and arrays.

JavaScript building blocks

In this module, we continue our coverage of all JavaScript's
key fundamental features, turning our attention to
commonly-encountered types of code blocks such as



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

Client-side web development

* HTML:

e structure of content

 CSS (cascading style sheets):
* presentation

* Javascript
* scripting language
* DOM (document object model):
* hierarchical representation of webpage

* SVG (scalable vector graphics):
2D graphical objects and methods



Client/server model

Web server scripting:
Client .
* cgi-bin: Common Gateway Interface
* PHP: Personal Home Page
@ * JSP: JavaServer Pages
web browser: ~> * etc
* html
* Javascript
* SVG
* etc.

(Apache Web Server)

http://www.visualbuilder.com/jsp/tutorial/introduction-to-jsp/



http://www.visualbuilder.com/jsp/tutorial/introduction-to-jsp/

HTML

* First line:
_ . _ <!DOCTYPE HTML>
boilerplate inserted by my Aquamacs editor: « signifies HTMLS
1 <IDOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN"> * Tags:
2 <html> <head> <tag> .. </tag>
3Btitledk/title> » html
4 </head> * head: title, style, javascript definitions etc.
5 « body: body of the document
6 <body> « hl: heading level 1 (1-6)
;<h1></h1> - address: contact information
9  "self-closing" tags:
i’ ) « hr: horizontal rule
<nr> . .
12 <address></addresss + br:line break optional: <br/>
13 <!-- hhmts start --><!-- hhmts end --> * optionally paired:

14 </body> </html>

s <p>..</p>:paragraph

* comment:
o <l -



HTML

* hypertext (link):
* <a href=URL>text</a> (text presented in )

* URL: uniform resource locator

* Examples:
e http://sandiway.arizona.edu/
e http://nlp.stanford.edu:8080/parser/

* https://netid.arizona.edu/newid.php (PHP)
* http://localhost/perl/test.pl (mod_perl program)
* Format:

* protocol://host(:port)/path
 protocol://host(:port)/path?query
* protocol = http (hypertext transfer protocol)
* port = TCP/IP port number


http://sandiway.arizona.edu/
http://nlp.stanford.edu:8080/parser/
https://netid.arizona.edu/newid.php
http://localhost/perl/test.pl

HTML

* Images:

<img src=URL>

attribute: src

value: URL (or filename etc.)
attribute: alt

value: text

attribute: height

value: pixels

attribute: width

value: pixels

value: top|bottom | middle | left|right

* Can embed:

+ <a href=URL><img src=URL></a>

(required)
(jpg, gif, png supported, see note below)
(supposed to be required)

(not in HTMLS5)

* Note: http://en.wikipedia.org/wiki/Comparison of web browsers#fimage format support



http://en.wikipedia.org/wiki/Comparison_of_web_browsers

HTML

* Images can be embedded inside the file via
base64 encoding:

<img width="70px"
src="data:image/png;base64, 1VBORwWOKG
goAAAANSUhEUgAAATITIAAAB6CAYAAABzwouJA
AAMFm1DQ1BJQ@OMgUHIvZm1sZQAASImVVwdUk
8kWnr+kEJJQAgFICb@JUQQLhF4FpIONKAQIJ
UJCULGj iwquXxXUSxoqsiCg4FkLViwYII9v5AR
EVZFws2VN6kgKovnXTPmX++3Ln3zncnd+bMA
KBiz8nLy@OFVAcgVFohigv1lYSckpLFInUAJag

A5o0wIbDFef5RkdHAC)D/d/ 1/S2ASPvrttlY/
zr+XOWNxxdzAUCiIU7j1ibm5EBS8GANTm50kKA

Last modified: Mon Sep 25 19:58:54 MST 2023
ccoQr3d .">




HTML

* On Ubuntu:
« base64 imagefile > encoded.txt

* macOS: put contents of
* basebd4d —-i imagefile —o0 encoded.txt encoded.txt

* base64 in Windows:
e certutil —encode imagefile encoded.txt

e HTML file:
e 

in this gap!




HTML

* Example (macOS):

$ 1s -1 sandiway.png

—rw—r—r—@ 1 sandiway staff 158266 Sep 25 19:45 sandiway.png
$ baseb4 -1 sandiway.png —0 encoded.txt

$ 1s -1 encoded.txt

—rw—r—r— 1 sandiway staff 211025 Sep 25 19:47 encoded.txt



M sandiway@sandiway-XPS-15-9570: ~/Desktop Ia sandiway@sandiway-XPS-15-9570: ~/Desktop Q = — [u] X

GNU nano 6.2 test.html * GNU nano 6.2 test.html

"data:image/png;base64, <img "data:image/png;base64, iVBORWOKGgoAAAANSUhEUgAAAZAAAAGQCAYAAACAVY ZbMAAAS
SWLUWHRYTUW6Y29tLmFkb2J1LnhtcAAAAAAAPD94cGFja2VOIGI1Z21uPSLvu78iIGLKPSIXNUOwW
TXBDZWhpSHpyZVN6T1RjemtjOWQiPz4gPHg6eG1lwbWVOYSB4bWxuczp4PSIhZG9iZTpuczptZXRh
LyIgeDp4bXB0az0iQWRvVYmUgWELIQIENvVcmUgOS4XxLWMwWMDEgNZzKuYThKNDc1MzQ5LCAYMDIzLzAz
LzIZLTEZOjA10jQ1lICAQICAQICAiPiA8cmRmO1JERiIB4bWxuczpyZGY9ImhOdHA6LY93d3cudzMu
b3InLzE50TkvMDIVMjItcmRmLXN5bnRheClucyMiPiA8cmRmOkR1c2NyaXBOaW9uIHIKZ]jphYm91l
dDOiIiB4bWxuczp4bXA9ImhO@dHA6LY9ucy5hZG91ZS5jb20veGFwLzEUMC8iIHhtbG5z0mF1eD0O1
aHROcDovL25zLmFkb231LmNvbS91leGlmLzEUMCOhdXgvIiB4bWxuczpleGlmRVg9ImhOdHAGLY9 ]
aXBhLmpwL2V4aWYvMS4wLyIgeGlsbnM6cGhvdG9zaGOwPSJodHRwOi8vbnMuYWRvYmUuY29tL3Bo
b3Rvc2hvcC8xLjAvIiB4bWxuczp4bXBNTTOiaHROcDovL25zLmFkb2I1LMNVbS94YXAVMS4wL21t
LyIgeGlsbnM6c3RFANQ9ImhOdHAGLY9ucy5hZG91ZS5jb20veGFwLZEUMCOZVHIWZS9SZXNVAX] ]
ZUV2ZW50IyIgeGlsbnM6c3RSZWY9ImhOdHAGLY9ucy5hZG91ZS5jb20veGFwLZEUMC9ZzVHIWZS9S
ZXNvdXJjZVI1ZiMiIHhtbG5z0mRjPSJodHRwO0i8vcHVybC5vecmecvZGMvZWXx 1bWVudHMvMS4xLyIg
eG1lsbnM6Y3JzPSJodHRwOi8vbnMuYWRvYmUuY29tL2NhbWVyYS1yYXctc2V0dGluZ3MvMS4wLyIg
eG1lsbnM6dGlmZj0iaHROcDovL25zLmFkb2I1LmNvbS90aWZmLzEUMC8iIHhtbG5z0mV4aWY9Imho
dHA6LY9ucy5hZG91ZS5jb20vZXhpZi8xLjAvIiB4bXA6UMFOaW5nPSIwIiB4bXA6TWIkaWZ5RGFO
ZTOiMjAyMyOw0SOYyNVQx0ToONToONCOWNZzowMCIgeGlwOkNyZWFOZURhdGU9IjIwMjMtMDktMDhU
MDc6NDg6NDEiIHhtcDpNZXRhZGFOYURhAGU9IjIwMjMtMDktMj VUMTK6NDU6NDQtMDc6MDALIIHht
cDpDcmVhdG9yVGOvbDOiQWRVYmUgUGhvdG9zaGOwIDI1LjAgKE1hY21udG9zaCkiIGF1eDpTZXIp
YWx0dW1iZXI9IjA3MjAyMjAwMTM3MyIgYXV40kx1bnNIbmZvPSI1IMC8XxIDUWLZEgMC8WIDAVMCIg
YXV40kx1bnM9IKVGNTBtbSBmLzZEUNCBVU®OOiIGF1eDpMZW5zSUQ9IjE50CIgYXV40kx1bnNTZXJp
YWx0dW1iZXI9IjAwMDAWMDAWMDALIGF1eDpJbWFnZU51bWI1lcj0iMCIgYXV40kZsYXNoQ29tcGVu
Cc2F0aW9uPSIzLzEiIGF1leDpGaXJtd2FyZTOiMS4xLjAiIGV4aWZFWDpMZW5zTWIkZWwIIKVGNTBt

File to insert [from ./]: encoded.txt [ Wrote 2781 lines ]
KBl§ New Buffer Execute Command K¢ Help WY Write Out @l Where Is @M Cut Ml Execute )¢ Location
KB No Conver Browse B4 Exit i Read File g\ Replace Y Paste M8 Justify W Go To Line




HTML

* Other text element style tags (inline; semantic):

o <em> .. </em> italics
« <strong> .. </strong> bold
e <tt> .. </tt> monospaced

« <code> .. </code>
» Older style tags (specifies "look" or presentation):

« <b> .. </b> bold
¢« <1> .. </1> italics
* block-level:
s <pre>...</pre> preformatted

The HTML <pre> element represents preformatted text which is to be presented exactly as
written in the HTML file. The text is typically rendered using a non-proportional ("monospace")
font. Whitespace inside this element is displayed as written.

https://developer.mozilla.org/en-US/docs/Web/HTML/Element/pre



https://developer.mozilla.org/en-US/docs/Web/HTML/Element/pre

HTML

K - |

1 <pre>

2 L TE
3 A A
4 C v
5 RA

6 DOU

7 LOU

8 REUSE

9 QUE TU
10 PORTES
11 ET QUI T'
12 ORNE 0 CI
13 VILISE

[y
S

OTE- TU VEUX

R A
DOU
Lou
REUSE
QUE TU
PORTES
ET QUI T'
ORNE 0 CI
VILISE
OTE- TU VEUX
LA BIEN
SI RESPI
RER

- Apollinaire



HTML

* Lists:
e listitem:<li> .. </1li>
* ordered lists: <o 1> .. </01l>
 unordered lists: <ul> .. </ul>
* note: can be nested arbitrarily deep



Debugging

e In Safari:

* Preferences > Advanced > Show Develop menu in menu bar

@& Safari File FEdit View History Bookmarks Develop Window Help

@& Safari File

Edit View History Bookmarks Develop Window Help

@ Advanced

0=/ ¢ Q= 0@ B

General Tabs AutoFill Passwords Search Security Privacy Websites Extensions Advanced

Smart Search Field: 2 Show full website address

Accessibility: Never use font sizes smaller than W
Press Tab to highlight each item on a webpage
Option-Tab highlights each item.

Reading List: Save articles for offline reading automatically

Internet plug-ins: Stop plug-ins to save power

[

Style sheet: None Selected

Default encoding: Western (ISO Latin 1)

[ O]

Proxies:  Change Settings...

Show Develop menu in menu bar

O
0

General

X \L/
iiiii k
- 4 p

Security

Qw060 &

Tabs AutoFill Passwords Search Security Privacy Websites Extensions Advanced

=
N

Fraudulent sites: Warn when visiting a fraudulent website

Safari uses Google Safe Browsing to identify
fraudulent websites.

Web content: Enable JavaScript




Debugging

* In the Develop menu:

* Allow JavaScript from Smart Search Field
« javascript: okin address bar

* Show Page Source

* Show Web Inspector

e0e Web Inspector — support.apple.com — PH21491
MUIEHS D [Cres 0:
22 Elements @ Network [ Resources | (@) Timelines {Tt Debugger .
Q- 1
VAl S Property UeCTaraton at: ™ BC-YIODEAV.DUNTCSSTT-T4ZS
Invalid CSS property declaration at: * ac-globalnav.built.css:1:1517
Invalid CSS property declaration at: * support.css:1:87¢
Invalid CSS property declaration at: * support.css:1:668(
Invalid CSS property declaration at: * SUppOrt.css:1:726¢
Unexpected CSS token: : article.css:1:1226¢
Unexpected CSS token: width article.css:1:1935€
Invalid CSS property declaration at: * article.css:1:20657
Invalid CSS property declaration at: * article.css:1:20737
O Failed to load resource: the server responded with a status. apple. 09../sty/print.css%0A%0S

of 404 (Not Found)

cannot load g A49YFKJF2JAT22K. Origin

© XML appl
https://support.apple.com is not allowed by Access-Control-Allow-Origin.

>

Window Help

Open Page With
User Agent

Hide Web Inspector
Show Error Console
Show Page Source
Show Page Resources

Show Snippet Editor
Show Extension Builder

Start Timeline Recording

Empty Caches
Disable Caches

Disable Images
Disable Styles
Disable JavaScript

Disable Site-specific Hacks
Disable Local File Restrictions

Enable WebGL

X4 3l
X#C
XU
X #A

NOET
X #E

Allow JavaScript from Smart Search Field




Debugging

Function autocompletion

L] L]
* Developer Tools and Javascript in Google Chrome:
L]
®  ® NewTab X + [ ([ ) G turn off javascript chrome - Go X £ Settings
- C G Search Google or type a URL * O ) . .
< C ® Chrome | chrome://settings/content?search=javascript
Apps  For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now...
& Elements Console  Sources  Network  Performance  » PoX = 1 iavascript
Gmail Images — — = Settlngs Q p
P O | top v | Fiter Default levels v @ Group similar | 1 hidden £¢
SW registered newtab:8 .
) & Content settings
® Cookies
o g Ie Allow sites to save and read cookie data
9 Location
Ask before accessing
Search Google or type a URL !J
Camera
] .
Explore watches and watch accessories H Ask before accessing
apple watch series 3 Microphone
U
¥ Ask before accessing
a + i Console Sensors What's New x X
& b vl
Highlights from the Chrome 68 update a Notifications
Velomabile forum ~ Chrome Web St..  Add shortcut ) ) Ask before sending
Eager evaluation
Preview return values in the Console without explicitly
executing expressions. J Scriot
avaScri
Argument hints <> P
View a function's expected arguments in the Console. Allowed




Debugging

* In Google Chrome:

@ Chrome File Edit View History Bookmarks People Window Help O 3 T o« 100% @2 EEUs. Tue12:02PM Sani
®C® nNewTad x  +
]
> C G Search Google or type a URL * 6O : ling508-15 +
i3 Apps  For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now... New Tab ®T E pateiModified v S
ind o Oct 5, 2015 at 10:05 PM 3K
New Window N Oct 5, 2015 at 2:59 PM 819 4
New Incognito Window T8N Oct 5, 2015 at 2:58 PM 920 K
Oct 1, 2015 at 11:13 AM 522 bytf
History » Oct 1, 2015 at 11:02 AM 467 bytf
- Oct 1, 2015 at 10:18 AM 131 byt
Downloads &L © @ i
Sep 30, 2015 at 3:30 PM 1H
Bookmarks > Sep 30, 2015 at 12:04 PM 550 K
- Sep 30, 2015 at 12:03 PM 565 K
o -
Zoom - 100% + | s Sep 30, 2015 at 11:51 AM 527 byt
. Sep 30, 2015 at 11:44 AM 675 byt
Print... 8P P B v
Sep 30, 2015 at 8:41 AM 3514
Cast... Sep 30, 2015 at 8:41 AM 3194
. Sep 28, 2015 at 1:30 PM 987 K
Find... #F | - st Bttt R i
More Tools > Save Page As... 8S
Search Google or type a URL .
Edit Cut Copy Paste Clear Browsing Data... CRE
Settings Extensions
Explore watches and watch accessories Help > Task Manager
4
apple watch series 3 apple watch series 1 apple watch series 2 ... Developer Tools el




Debugging

. ® Firefox File Edit View History Bookmarks ‘Window
* Firetox:
L) Add-ons
Q_ search orentera  Sign In To Sync...

Web Developer »  Toggle Tools
Inspector
Web Console
Debugger
Style Editor
Performance
Network
Storage Inspector

WebIDE {F8
Browser Console ©%J ryour email
Responsive Design Mode  "8M ¢ 4 Firefox Sync

Take Firefox with You St

Scratchpad ora
Get your bookmarks, history, passwords and Service Workers -

1 3 Page Source
other settings on all your devices. 'you agree to the Terms of

Get More Tools and Privacy Notice.

Skip this step

arn more about Firefox Accounts

@ {3 Inspector Console [ Debugger {) Style Editor (G Performance Tk Memory = Network & Storage B e x

¥ Fiterowou Persist Logs

Rl




Debugging

e Firefox:

@ Firefox File Edit View History Bookmarks Tools Window Help
about:config P8l m Firefox Privacy Notice —Mozill X | =+

&« C o © Firefox  about:config b i d

This might void your warranty!

¢ Firéfc;x J File L Edlt L \;l:ew' I:Iistoryw Bbdkmarks Tools Window Help

_ about:config X m Firefox Privacy Notice — Mozill X +

< C © Firefox  about:config

Search: | Q javascript.en|

Preference Name - Status Type Value

javascript.enabled default boolean true




Ungraded Homework Exercise

* Build your own html file.

* Play with the tags
* Embed a picture of yourself encoded in base64



