Web Programming

Pingmei Xu



World Wide Web

o Wikipedia definition: a system of interlinked
hypertext documents accessed via the Internet.
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Web = Internet

World Wide Web: a collection Internet: a physical network
of interlinked multimedia connecting millions of
documents that are stored on computers using the same

the Internet and accessed using protocols for sharing/
a common protocol (HTTP) transmitting information (TCP/IP)



Web Programming

user types in a url browser sends requests to server
;g ...........> 6% .00..00...0>
L 400000000000 "{.‘ 400000000000 ]
browser parses the returned server runs PHP, MySQL etc.
response and displays then responds to browser with
the output to the user HTML, CSS and JavaScript




Web Programming

t aur browse 1ds request
“
.......... > p? S——
il T \)@\ SR
8 browser parses the returned server runs PHP, MySQL etc
by u response and displays then responds to browser with
tat I ‘ : ' the output to the user HTML, CSS and JavaScript

+ Web Document (HTML, CSS)
| Dynamic
Client-side programming (JavaScript ...)

can download program with Web page, execute on client machine

e Server-side programming (PHP, CGl, Perl ...)

can store and execute program on Web server, link from Web page



HTML



What is HTML?

HyperText Markup Language (HTML) is the core
language of nearly all Web content.

800 My lovely tiny document X

c "1\ q

.html format

8006 €05 598demo.html UNREGISTERED ,*

This is my lovely web page

<!DOCTYPE htal>

< Lang="en">
>ty lovaly tiny docment</title> Look Ma, I am coding HTML. It has some emphasized text
contents"text/htm\; charsetsUTF-8"/> and look at this, a blockquote:

"The real voyage of discovery consists not in
seeking new landscapes, but in having new eyes."

<1:>This is ny 1§

el Look Ma, I »" HTML COde :ext Markup

, - Marcel Proust
Language" ‘ error*aslzed
texte/ > A . N
</r> S I learned tons of awesome stuff from:

< >
< >"The real voyage of discovery consists not in

seeking new landscapes, but in having new eyes."
- Marcel Proust</ >

</ >

<> I learned tons of awesome tuff from: </ >

< sre="./img/cos598. jpg" alt="cos598" width="200">

</ >
</ >
Line 24, Column 1 Tab Size: 4

L webpage
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TML: The Document Tree

e OO This hierarchical structure is called the DOM: UNREGISTERED ™

cos598demo.htm | the Document Object Model. .
<IDOCTYPE html> _ - — e fy lovely tiny document X "
< lang="en"> C Q 9 =

B < >
i < >My lovely tiny document</ > . .
head | < content="text/html; charset=UTF-8"/> This is my lOVBly web page

Look Ma, I am coding HTML. It has some emphasized text
and look at this, a blockquote:

<h1>This is my lovely web page<// 1>

"The real voyage of discovery consists not in
<>

seeking new landscapes, but in having new eyes."

Look Ma, I am coding < title="Hyper Text Markup - Marcel Proust
Language">HTML</ >. It has some <ci> emphasized
.13 text</cr> and look at this, a blockquote: I leamed tons of awesome stuff from:
bOdy ] :/ > .

<>"The real voyage of discovery consists not in
seeking new landscapes, but in having new eyes."
- Marcel Proust</p>

</ >
<> I learned tons of awesome stuff from:</; > 8 603 59t8 a4
<img src="./img/cos598.jpg" alt="cos598" width="200"> Cen[gpn'r:-,ge;)?;] ng

</ >
23 </ >
Line 24, Column 1 Tab Size: 4




TML: Elements

Elements: the basic building blocks which
. define the semantic meaning of their content. |

® OO

UNREGISTERED ,*

|
i

cos598demo.html

<!DOCTYPE html>
lang="en"> c Q &
< >

< >My lovely tiny document</ « .
< content="text/ht i e } ThlS IS my lovely Web page

</head> | "<p>" element
< > ‘

® 006 My lovely tiny document X

| Look Ma, I am coding HTML. It has some emphasized text
indicates a Pa ragr‘a Ph i and look at this, a blockquote:
<h1>This.-#5"My lovely |

R T ST ——— S— “The real voyage of discovery consists not in
<p=> ' . seeking new landscapes, but in having new eyes."
Look Ma, I am coding < title="Hyper Text Markup - Marcel Proust

Language">HTML</ >. It has some <ci> emphasized
text</cn> and look at thiS, a blockquote: I leamed tons of awesome stuff from:
</>
< >

<>"The real voy the "<img>" element

seeking new| T .
_ Marce¥*Pri indicates an image

2 2T ——

-

<p>i P learned tons of awesome stuff from:</ > CQOS 598

-t : : " 1) T : — g8 " Scene Understonding
< x src="./img/cos598. jpg" alt="cos598" width="200"> (Spring 2014]

Line 24, Column 1 Tab Size: 4



TML: Tags

® OO ¢ cos598demo.html UNREGISTERED ™

cos598demo.html

<!DOCTYPE html>
< Llang="en">

My lovely tiny document X

: ! <h1>: opening tag ! ' <h1>: closing tag ! This is my lovely web page

Look Ma, I am coding HTML. It has some emphasized text
and look at this, a blockquote:
<h1>This is my lovely web page<// 1>
<>

"The real voyage of discovery consists not in
) . seeking new landscapes, but in having new eyes.”
Look Ma, I am coding < title="Hyper Text Markup - Marcel Proust

Language">HTML</ >. It has some <ci> emphasized
text</cm> and look at this, a blockquote: I leamed tons of awesome stuff from:

- — = . — — — . — ———

empty elements like <img> doesn’t need closing tag ' HE

— e =T e —mw- - o =2 == =

# Marcel Proust<// >
>
<p> {0 learned tons of awesome stuff from:</ > COS 598

— T i TH — " Scene Understanding
src="./img/cos598. jpg" alt="cos598" width="200"> (Spring 2014)

23 </ >
Line 24, Column 1 Tab Size: 4




® O

O ¢ cos598demo.html

cos598demo.html

Line 24,

<!DOCTYPE html>
< Llang="en">
< >
< >My lovely tiny document</ >
content="text/html;charset=UTF-8"/>

seeking new landscapes, bt _in having new eyes."
- Marcel Proust</;>
</ >
<p> I learned tons of awesome stuff from:</p>
src="./img/cos598. jpg" alt="cos598" width="200">

</ >
Column 1

TML: Attributes

UNREGISTERED ,*

My lovely tiny document X

This is my lovely web page

Look Ma, I am coding HTML. It has some emphasized text
and look at this, a blockquote:

"The real voyage of discovery consists not in

seeking new landscapes, but in having new eyes.”

- Marcel Proust

I leamed tons of awesome stuff from:

CQOS 598
Scene Understanding
[Spring 2014]

Tab Size: 4




TML: <img> Tag

® OO ¢ cos598demo.html UNREGISTERED ™

cos598demo.html

My lovely tiny document X

<!DOCTYPE html>
Llang="en"> &
< >

< >My lovely tiny document</ > «
content="text/html;charset=UTF-8"/> ThlS IS my lOVCly web page

Look Ma, I am coding HTML. It has some emphasized text
and look at this, a blockquote:

g 2 2 ‘ "The real voyage of discovery consists not in
The <img> tag d6ﬁl165 animage i an HTML Page' seeking new landscapes, but in having new eyes."
It has two required attributes: BERECR. £t
sre - SPGCiﬁBS the URL of an image | I leamed tons of awesome stuff from:

alt - specifies an alternate text for animage

m—— = == — e

seeking new laridscapes, but in having new eyes."
- Marcel Proust</;>
</ >
<> I learned tons of ‘wesome stuff from:</p> &:eneﬁr?jesrz?onding
src="./img/cos598. jpg" alt="cos598" width="200"> (Spring 2014]
</ >
Line 24, Column 1 Tab Size: 4




TML: Doctype and Comments

® OO ¢ cos598demo.html UNREGISTERED ™

cos598demo.html

<!DOCTYPE html>

< ang=-en >

My lovely tiny document X

>My lovely tiny document</ >

content="text/html;charset=UTF-8"/> ThiS iS my lOVCly web page

N - R . Look Ma, I am coding HTML. It has some emphasized text
. ‘ and look at this, a blockquote:
an HTML document must contain a
i . . "The real voyage of discovery consists not in
i dOCtype declaration as the first line seeking new landscapes, but in having new eyes.”

S s L | - Marcel Proust
Language'>HTML</
text</cr> and look at this, a blockquote: [ leamed tons of awesome stuff from:

>
<>"The real voyage of discovery consists not in .
seeking new landscapes, but in having new eyes."
- Marcel Proust</;>
</ >
<p> I learned tons of awesome stuff from:</p> Sceneggjei?ondmg
src="./img/cos598. jpg" alt="cos598" width="200"> (Spring 2014]
23 </ >
Line 24, Column 1 Tab Size: 4




INn-Class Exercise

e Jask List

1. Change the content shown on the tab
2. Create a paragraph and write some stuff in that paragraph

3. Change the width of the image to 500px
e Cheat sheet

1. <title> ... </title>
2. <p> ... </p>

3. <img ... width="...">



COS

some examples borrowed from https://developer.mozilla.org/



https://developer.mozilla.org/

What is CSS?

Cascading Style Sheets (CSS) is a language for
specifying how documents are presented to users.

N
e O My lovely tiny document X

C 4 cos598demo.html

define the color of body
o

>My lovely tiny documenti</ >
content="text/html; charset=UTF-8"/>

type="text/css"> - B o
{color:#006699;} vl i frimreloi ML

Marcel Proust
>

This is my lovely web page

k Mg, | am coding HTML. It has some emphasized text
and look ’ a blockquote:

I leamed tons of awesome stuff from:

w

CSS syntax
Selector Declaration Declaration COs598
Scene Understanding
[Spring 2014)

(. 1 1

Property Value Property Value

image from w3school



Why Use CSS?

Keep the information content of a document separate
from the details of how to display it (also know as
‘'style’) so that you can:

e Avoid duplication
e Make maintenance easier

e Use the same content with different styles for
different purposes



low to Insert CSS?

e External Style Sheet

type="text/css">
{color:#006699; }

* |nline Styles

<p style="color:sienna;margin-left:20px;">This is a paragraph.</p>




CSS Box Model and Positioning

All HTML elements can be considered as boxes.

You can specify an element's position in four ways:
relative, fixed, absolute, static



INn-Class Exercise

e Jask List

1. Write CSS as internal style sheet and change the color of the body
content to ‘#FF0000’

2. Write CSS as inline style sheet and change the font size of one
paragraph to ‘50px’

e Cheat sheet

1. <style> ... </style>

type="text/css">

{color:#006699; }

2. <p style="“font-size:...”>

<p style="color:sienna;margin-left:20px;">This is a paragraph.</p>




JavaScript



What is JavaScript”?

A scripting language. Javascript code can be
inserted into any HITML page, and it can be executed
by all types of web browsers.

e 0o JavaScript

C A cos598DemojavaScript.html L]

8 OO ¢ cos598DemoJavaScript.htmINREGISTERED ™ MO0 IECE

cos598DemojavaScript.html

<!DOCTYPE html>

>JavaScript</ >
charset="utf-8">

5 , , put all your JavaScript
document.write("Hello JavaScript!") | «f = . .
code in <script> block

</
Line 13, Column 1 Spaces: 4




JavaScript: Syntax

Comment: // or /* */

Variables: varx=0

Data types: undefined, null, number, string, boolean ...
Operators: +,-,%,/%, >, < ...

Control structure: i... else, for, while, switch ...

Native objects: array, date, error, math



JavaScript: Object

var course Object();
course.coursename = "Scene Understanding”;i M create an

course.year = 2014; " JavaScript object
course.instructor = "Jianxiong Xiao";

course. instructor | accessing object properties:
“"Jianxiong Xiao" f ,
objectName.propertyName

— ——

course. instructor. length
14

accessing object methods:
I objectName.methodName()

course. instructor.toUpperCase()
"JIANXIONG XIAQ"



Javascript: Array

For Matlab users,
hote: index starts from zero!
var course Array(); { create an array: you

course[@] = "Scene Understanding"; | can have different

coursell] = 2014; ~ objects in on array
course[2] = "Jianxiong Xiao"; -

e ==

course
["Scene Understanding”, 2014, "Jianxiong Xiao"]
course[0] N iy

: | accessdata |
"Scene Understanding"” |

{ . o —
e e e e e PR

{
course pm———— e

["Computer Vision", 2014, "Jianxiong Xiao"]

course[@] = "Computer Vision"; frnodﬁydata@



JavaScript: Math

e Constants:
Math.Pl

e Methods;:

Math.round(), Math.floor(), Math.ceil()
Math.sin(), Math.cos()

Math.abs()

Math.sqgrt(), Math.pow(), Math.exp()
Math.max(), Math.min()

Math.random()



JavasScript: Function

A simple example

function name

function addwaNUmbers(a,b)

{
}

a b; "_{ arguments

var a =1, b = 2;
var ¢ = addTwoNumbers(a,b); < ==l=lER I laAll

console. log(c);
3

* Important concept: callback functions



JavasScript: Library

e Jo use a JavaScript framework library in your web
pages, just include the library in a <script> tag:

src="http://ajax.googleapis.com/ajax/libs/jquery/1.11.0/jquery.min. js"></ >

 Computer Vision library:
Jsfeat «ww nitp://inspirit.github.io/jsfeat/



http://inspirit.github.io/jsfeat/

INn-Class Exercise

 Write a function to compute the multiplication of two
numbers

* Define two variables num1=5, num2=7

* Define another variable numa3, set the value as the
multiplication of num1 and num?2 using the function that
you |ust created, and check check the value of numa3f

function addTwoNumbers(a,b)

{
}

a+b;

var a=1, b = 2;
var ¢ = addTwoNumbers(a,b);

console. log(c);
3




jQuery

some examples borrowed from http://www.w3schools.com/



http://www.w3schools.com/

What is jQuery?

* Query is a lightweight JavaScript library to make it
much easier to use Javascript on your website.

» [Install jQuery

 Download the jQuery library from jQuery.com

* Include jQuery from a CDN, like Google




jQuery Syntax

« $(selector).action()

A (selector) to "query
(or find)" HTML elements

A jQuery action() to be

$ sign to (i}, ClUick(function()4 { performed on the element(s)
access jQuery S —
(this).hide();
});

« Some commonly used DOM events:
Mouse Events Keyboard Events Document/Window Events
click keypress submit load
dblclick keydown change resize
mouseenter keyup focus scroll
mouseleave blur unload



jQuery Basics

type="button" id="mybutton" onclick="alertMsg()" value="cos598button"/>
type="text/javascript"’>

function alertMsg(){
alert('someone clicked me!');

}

window.onload=function(){
document.qetE lementById( ‘'mybutton’).click();

type="button" id="mybutton" value="cos598button"/>
type="text/javascript"”> RS

(document) . ready(function()A{ 1; is good practice to wait

( "#mybutton').click(function(){
alert('someone clicked me!'): for the document to be fully

H; loaded and ready before
(_#mybutton ).click(); | working with it.

L#*—E‘“ e e 2




jQuery Tablesorter

Tablesorter is a [Query plugin for turning a standard HTML
table with THEAD and TBODY tags into a sortable table
without page refreshes: http://tablesorter.com/

v v sort by money
My Lovely . 4 Classmates sort by first name Lovely .4 Clas: in ascending order
Scene Understanding Scene Understanding
e &// in descending order sernazI #
@ &
Sema Berkiten $15.00 Huiwen Chang $100.00
Huiwen Chang $100.00 Maciej Halber $50.00
Xinyi Fan $20.00 Xinyi Fan $20.00
Maciej Halber $50.00 Sema Berkiten $15.00
Zhirong Wu $-5.00 Yinda Zhang $10.00

Yinda Zhang $10.00 Zhirong Wu $-5.00



http://tablesorter.com/

jQuery Tablesorter

Step 2: include a single line of code

type="text/javascript">
(document) . ready( function() {

("#mycos598Table").tablesorter();

Step 3: sit there and collect money
from your classmates

My Lovely a Classmates

>Last Name</ ></1h>
>First Name</ ></1h>
>Due</ ></ 1>

>Huiwen</ > COS 598

>Chang</t> T

>$100.00</ >

>Xinyi</td> &

>Fan</ 10> Huiwen Chang $100.00

>$20.00</ > R
Maciej Halber $50.00
Xinyi Fan $20.00
Sema Berkiten $15.00
Yinda Zhang $10.00
Zhirong Wu $-5.00




JavaScript Minification

* Minification Is the process of removing all
unnecessary characters from source code without
changing its functionality.

what's in jquery.min.js: a simple example

Je! JQuery v1.9.1 | (c) 2005, 2012 jQuery Foundation, Inc. jquery.
org/License

//8 sourceMappingURLs=jquery.ain.sap

o/ (function(e,t){var n,r, i=typeof t,ome.document,s=e, location, s=e, jQuery, ume,
$, Le{},c=l],ps"1.9.1", fuc.concat,d=c.push, hec.slice, g=c. indexOf ,mel.

toString, y=1.hasOwnProperty, ve=p. tris, befunction(e, t){return new b.fn. init(

e, t,r)hoe/[e=]2(7:\de\. | )\d+{7: [eE] [+=] 7\d+|) /. s0urce, we\S+/g, Te/"|
\S\UFEFF\AB] + | [\S\UFEFF\xAB] +8/g, N=/*(T: (<[\W\W]+2) [*> )= |0 [\w-1%) )8/, Ca/ %<
A AT AV S T AVAS SR B E YN Tl A S 0 A% L2 VR VL Hial FR S LEAAT AN PRV VAN £ 21|
"WWwbfnrt] lul\da-fA-F]1{4}) /g, A=/" [*"\\\r\n]=" | true|false |mulL|=7(7:\ds\. | )\d+
(7: (€] [+=]7\0¢| ) /g, )=/ a5~/ ,Da/~{ [\da~2]) /@i, Lefunction(e,t){retum t.
tolpperCase() ), H=function{e) {{o.addEventListener | |* load " ===e,

type| |"complete w0, readyState)56{ql) ,b. ready() ) )}, q+funct ion( ) {o.
addEventListener?(o. resovelventListener{“DiMContentLoaded™ N, 11) e,
resoveEventListener(" load" H, !1)): (o.detachEvent (“onreadystatechange™ H) ,e.
detachfvent ("onload" ,H) ) };b. fn=b.

prototype={jquery:p,constructor:b, init: function(e,n,ri{var 1,2;1f(!e)retum
this;if("string"==typeof e){if{i="<"===e¢.charAt(Q)&5">" ===, charAt(e. length-1)
6e. lengthe=37 [null,e,null] :N.exec(e), !1] | {1 [1]686n) returnin] |n. jouery?(n]|r).
find(e):this.constructorin).find(e);if{1[1)){if(n=n instanceof B'ni0®):n,b.
merge(this,b.parseHTL( L [1], n&&n. nodeTypeTn.ovnerDocument | [n:o, 10)) ,C.test (412
] )6&b. 1sPlainObject(n) ) for{i in n)b.isFunction(this|i))?this{i)(nii)):this.
attr(i,nii]);return this}if{a=o.getElementById(1(2]), 8858 . parentNode) (i (a.
id!==1[2] )return r.find(e);this. length=l, this|[®)=a)}return this.context=o,this.
selector=e, this)return e.nodeType?{this.context=this [@)=e, this. length=1, this)
tb.isFunction(e) ?r.readyle) 1 {e.selector !s=tiSi(this. selector=e. selector, this.
contextee, context) , b.sakeArrayl(e,this) ) ), selector: ™, length: 9, size: function()
{return this.length}, toArray: function{){return h.call(this)}, get:function(e)
{return null==e?this.toArray():@>e7this [this. lengthee]l:this(e)

Online Javascript
Compression Tool

var a=7;var b=17;

white space characters, new line
characters, comments are removed



JSON

 JSON (JavaScript Object Notation) is a way to store
information in an organized, easy-to-access
manner (especially compared to old fashion: XML).

JSON data is written as name/value pairs:

99 99

> var students; “IastName ) song,,

undefined
> students = |

an array of objects mm& { "firstName":"Shuran" , "lastName":"Song" }, K’

{ "firstName":"Fisher" , "lastName":"Yu" },
{ "firstName":"Chenyi" , "lastName": "Cheng" }

13
[» Object , » Object , » Object ]
> students[@].firstName + " " + students[@].lastName:
' access the first entr
"Shuran Song" 4’“ Y
, . > students[0].lastName = "Yu";
modified the data “""b —
> students[@].firstName + " " + students[@].lastName:;
"Shuran Yu"
>




Debugging Javascript

some examples borrowed from https://developers.google.com



https://developers.google.com

@ Chrome DevTools

https://developers.google.com/chrome-developer-tools/

®ne Developer Tools - http://vision.princeton.edu/courses.html "
' Sources  Conte... Snipp... [l courses.html x | Ll »~ ¢ 7 ve O
v O vision.princeton.edu 1 v Watch Expressions  + C
» b 2 <html> cunStamps: <not availabll
i 3 <head> framelLadbel: <not availab
= courses.html 4 <title>Princeton Vision Group - Pr¢ ,,’)_(‘\LL*.;[_’, . r" waila
- 5 <link rel="stylesheet" type="text/¢ ., -7 """ n0 0TS
» O (no domain) 6 </head> 'j’;'f‘"‘;’fj dvd-l.:s:l.t:.‘
7 <b°dy> rl.': Frame: <not .\.‘.1..1‘1_14*-
8 «script types"text/javascript™ src="/we '-'*'3 "‘““L’:’-T‘"
9 histextr: «not availadie»
10 dataMtx: <not available>
11 B: «<not available>
12 <div id="projects" style="width: 100%; dimF: <not available>
13 trainErr: <not availadble>
14 <div> testErr: <not available»
15 <a href="/courses/SFMedu/"> candidate: <not availabl.
16 <img src="/courses/SFMedu/logo.
17 <div>Multi-view 3D Reconstructi ¥ Call Stack
18 </a» ¥ Scope Variables
;: </div> v Breakpoints
21 No Breakpoints
22 <div>
23 <a href="/courses/C0S598/2014sp/"> » DOM Breakpoints
24 <img src="/logo/Princeton_shiel . yuo Breaknoints
25 <div>C0S 598<br/>Scene Underste o +
26 </a» » Event Listener Breakpoints
;; </div> » Workers

| {} Uine 1, Column 1

Console | Search Emulation Rendering
© ¥ <topframe>v <page context> v

>



https://developers.google.com/chrome-developer-tools/

Chrome Devlools: Console

you can enter commands and interact with
the document and the Chrome DevTools

4,

Q, Elements Network Sources Timeline Profiles Resources Audits

| Console | Layers

© W <topframe> v <page context> v

> document.body.firstElementChild

v <div id="sandbar">
» <header id="gc-googlebar">..</header>
p <script>.</script>
</div>
> Date.now()
1389807070591




Chrome Devlools: Inspect Element

> C vision.princeton.edu/courses.html 8 =
PRINCETON % —
VISI :::N GROUP Ho@ Rez.:ch PuD%ons cm

-,:-J

DOM element |

v 3D CQOS 598 CQOS 429

§C
4
|

Keconsiruction for Scene Understanding Computer Vision
Dummies [Spring 2014] (Fall 2014)

[div 160px » 150px |

etwork Sources Timeline Profiles Resources Audits Console = ﬂ B8 x

Styles  Computed Event Listeners »

v<html> 7 e
» <head»_.</head>» ;h-nem‘“ylc { S N« B
- CSS l
<script type="text/ja! DOM nOde fprojects div in Sty e 19, £55:57
header.js"></script> display: inli:
b <diva_</div> max~height: 9i==

v<div id="projects"™ stylé="widin:

DOM 48px; text-align: center;">
" > <divo.</div>

W OU%; margin-top: }

Inherited from 3

, v <div> o jivisited, a:link { pvg.Css:88
tree ViBW » v<a hrefs"/courses/C05598/2014%p/"> color: Me000000;
O T T3 TR A AT
»<div>_</div> y:visited, 8:link { vg.c55:88
- coror—1 9000000+
</div>
P <div>.</div>
</div> a:-webkit-any-link { user agent stylesheet
<script types"text/javascript" srcs"/web/ B e A s S8 'S
footer, is"></script> cursor: auto;
»<div styles“text-align: center; width: 108%; margin- }

html body div#projects div a m Inherited fromd_i_\-!



Debugging Javascript: the Sources Panel

Show

drawer

Pause, Continue, Settings
File tree Step Over/In/Out

Docking

DMLL

Per-file tabs

:\Elememsl mehePrdIesReswrcethsComole' >x= &
@todocm.js x; [El]ij n ~n + tip O

3-2 }: » Watch Expressions 4 QL::‘

47 $scope.editTodo = function (todo) { » Call Stack A

48 $scope.editedTodo = todo; | » Scope Variables

49 // Clone the original todo to restore it on demand. | Br :

50 $scope.originalTodo = angular.extend({}, todo); " i

55»; 35 () dynamicScript.js:2

‘ le.l *d i ipt.

53 $scope.doneEditing = function (todo) { eyt e' e by e
$scope.editedTodo = null; &) todoClrl js:54

55 todo.title = todo.title.trim(); | $scope.editedTodo |= null;

56 =

¥ todoCltrl js:58

57 if (!'todo.title) { s .
$scope. removeTodo(todo); | $scope. removeTodoftodo| ;

59 } » DOM Breakpoints

g? b » XHR Breakpoints +

62 » Event Listener Breakppints

{J} Line 49, Column 47 ] » Workers

Pause on
Pretty print  Current exceptions

JS&CSS  ine/column Disable

breakpoints



Debugging Javascript: Breakpoints

l ) = = 2
14| todoCtrl.js x I & llt' le breakpoint
T multiple breakpoints
32 P P +
33 $scope.addTodo = function () { e —
34 var newTodo = $scope.newTodo.tri cal Sta_i , L) Async
35 if (!newTodo.length) { v Scope W#lables
g? ) return; v Breakpoints
38 ) todoCltrl.js:25
39 todos.push({ $scope. son('$routeChangeSucce..
| 40 ] title: “e‘j'T°d°' | todoCtrl.js:40
41 completed: false :
42 }); title: newTodo,
, . il 43 ¥ todoCtrl.js:44
set br'eakPOIHts @!& m $scope.newTodo = ''; $scope.newTodo = '';
45 ; :
46 : « todoCitrl.js:48
47 $scope.editTodo = function (todo) { $scope.editedTodo = todo;
| 48 $scope.editedTodo = todo; .
49 // Clone the original todo to re > DOM Breakpoints
50 $scope.originalTodo = angular.ex | » XHR Breakpoints +
2% > » Event Listener Breakpoints
{} Line 40, Column 1 » Workers

.
 EEET—m—————



23

Continue to Here

LOUOS . pusni{

£ Remove Breakpoint :
:: Edit Breakpoint...
4 tio
4 Disable Breakpoint =t
4. e e eeueNalin 3 st Type any expression and the breakpoint  the 1og
50 $scope originalTodo = 2t \ . oy e .
51 }: cump =  will pause only if the condition is true.
u 99| this. log ‘ -
96 }
- +
| 98/ this.logMessage = function(ards, type, minLevel){
The breakpoint on line 97 will stop only if this expression is true:
iminLevel > 2004|
ag if (this.logLevel >= minLevel){
100 args = argsToArray(args);
101
102 if (this.prefix){
103 args.unshift(this.prefix);

Debugging Javascript: Conditional Statement

104 }




Debugging Javascript:

—valuate While Paused

»| angularjs  todoCtrl.js ‘keyboard-shortcut.js X ’ P>, o~ ¥ % vae O
85 } . » Watch Expressions + C
86 function d() {
87 for (t in r) v Call Stack ) Async
88 r(t] = !'1; :
89 for (t in s)
90 vit] = !1 v Scope Var;?les
91 } ¥
92 function v(e, t, r) { Balill ‘
93 var i, o, a, f; complete execution path
94 r === undefined && (r = t, t = "all"), e -
95 for (a = 0: a < i.lenath: a++) {
96 » Closure

{} Line 86, Column 1 > Global Window

IConsolel Search Emulation Rendering
O § <topframe> v <page context>

3 -
"91"

v

«{- open up the console to experiment



8006 e Office Planner - IKEA X
= www.lkea.com/ca/en/rooms_ldeas/planner_galant/index.html|
New Open Save Primt How It works

= l’ -

e

Debugging Javascript: Intercept Network

Data

‘J'
% 9=
$17,184.69 )
s enon Mua G4kt v1.3.3
Pa— = —_——1 R
Products A ;| ] i::’ l:i; Q:h ‘55’ = L_:l) s - DES:'“
“eann Project_1

Workstations
~ " Galant desks
[ Desks

'. Office chairs

~r

Visitor chairs

~ Storage

L=

purces Timeline Profiles Resources Audits Console

rve log
T803 . 3as
T803_10056850 jpg

LC02. 5ds

LCO2_20056915 50
STB01.3ds

87801 x9suuu,pq

SQUARL_PILLAR_RLSUIL. 5ds

23 requests | 1.2 MB transferred

ms_ideas/planner galam

Method DS Type
' CET 300 appiaat
- - CET t200 image/}
TN
ppcat
you can find —

download link here ....

- . .nage/)

200
GET = apphcat

bl

Other

Other

Size

Time

y | Thmeine -

1ax|  22me : ,
0| ius visualize 3D model
29558 43 ms
132K8 109 ms by MGShLab
279xl 33ms

/LKB iim
34,558 44 ms

¢ 0O KB P
27.8K8 Jems

SKB }$ ms

1.2K8 28ms
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HTMLS

some examples borrowed from http://code.tutsplus.com/



http://code.tutsplus.com/

TML5: Canvas Element

® 006 HTMLSCanvas X

C Q cos598DemoCanvas.html

® O O € cos598DemoCanvas.html

cos598DemoCanvas.html

<!DOCTYPE html>

<

|
2
3
4
>
6
7

9 id="cos598canvas" width="500" height="500"></

— >
Zdrender'ing | var canvas = document.getElementById("cos598canvas");
i var ctx = canvas.getContext("2d");
LU © ctx.fillRect(50, 100, 200, 100);

[

draw a rectangle

| ctx.fillRect(x,y, width, height);
Line 17, Column 1 S I

[ e o 2




TML5 Canvas: Fill vs. Stroke

fillRect() strokeRect()

[ctx. fillRect(50, 50, 100, 100); |ctx. strokeRect(50, 50, 100, 100);




TMLS5 Canvas: Changing Color

fillRect() fillStyle()

|ctx. fillStyle|= "rgb(255, 0, 0)";
ctx.fillRect(50, 50, 100, 100);

ctx.fillRect(50, 50, 100, 100);




TMLS5 Canvas: Changing Color

strokeRect() strokeStyle()

(Ctx_strokeStyle|= "rgb(255, 0, 0)";
ctx.strokeRect(50, 50, 100, 100),

ctx.strokeRect(50, 50, 100, 100);




TMLS Canvas: Setting Line Width

strokeStyle() lineWidth

(ctx.lineWidth}= 20;
ctx.strokeStyle = "rgb(255, @, 0)";
ctx.strokeRect(50, 50, 100, 100);

ctx.strokeStyle = "rgb(255, 0, 0)";
ctx.strokeRect(50, 50, 100, 100);




0.0)
r X

start a new path

close the path

TMLS Canvas: Drawing

move the cursor

ctx.beginPath();
ctx.moveTo(50, 50);
ctx.lineTo(50, 250);
ctx.lineTo(250, 250);
ctx.closePath():

cexe @)

fill the path

draw a line

outline the path

Paths

CEXE
ctXx.

CEX

CEXE
ctXx.
ctx.
CEXE

lineWidth = 20;
beginPath();

.moveTo(50, 50);
lineTo(50, 250);
lineTo(250, 250);
closePath();
stroke();




image load event | (image) . Load( function() {

TML5 Canvas: Drawing an Image

- -

C 04 5930emoCarvas Yaml

® O O ¢ cos598DemoCanvas.html

cos598DemoCanvas.html

<!DOCTYPE html>
2 < >

 heads COS 598
<title>HTMLSCanvas</title> L Scene Understanding

D Chz;zit;tzgfﬁa?ax an HTML DOM element: [Spring 2014]

image element

— e s

id="cos598canvas" width="1000" height="1000"></
>
var canvas = docupefit. getElementById("c05598canvas ) :h
13 var ctx = canf¥S.getContext("2d");
14 var image Image(); bug you should swap these two lines

image.src = "./img/c0s598. jpg's = .

ctx.drawImage(image, 0, 0, image.width, image.height);

});

, | draw the image on
Line 8, Column 12 . 2drendering context [V




ITML5 Canvas: Drawing an Image

ctx.drawImage(image, sx, sy, sw, sh, dx, dy, dw, dh);

Source

Destination



HTMLS Canvas: Accessing

var imageData = ctx.getImageData(x, y, width, height);

Pixels

Pixel grid CanvasPixelArray
0|14 |8 =|048121620242832
12|16 | 20 ’
24 | 28 | 32
0123|4567
r,g,b,alr,g,b,a

var redValueForPixel = ((y - 1) * (width * 4)) + ((x - 1) * 4);

((y-1)*(width*4)) + ((x-1)*4)
> >

0| 4]38 1220 24| 28|32

+1 +2 +3

16 17 18 19

reogs bhia




TML5 Canvas: Pixel Manipulation

cos598DemoCanvas.html

<!DOCTYPE html>

< >
<

</ >

Line 8, Column 12

>

< >HTML5Canvas</ >
< charset="utf-8">

¢ cos598DemoCanvas.html

< src="http://ajax.googleapis.com/ajax/libs/jquery/1/

draw the image on
2d rendering context

et

var image e();
image.src = "./img/cqs598.jpg";
(image) . load(functiork) {

|

eight="1000"></

("cos598canvas");

ctx.drawImage(image, 0, 0, image.width, image.height);

});

Spaces: 4

COS 598
Scene Understanding
[Spring 2014]




TML5 Canvas: Pixel Manipulation

« Cc OCANOSL RORD We ) : 5

id="cos598canvas" width="1000" height="1000"></
o COS 598
var canvas = document.getElementById('"cos598canvas"); Scene Understanding
var ctx = canvas.getContext("2d"); X
var image Image(); [Spring 2014]
image.src = "./img/cos598. jpg";
, (image) . load(function() {
access | ctx.drawImage(image, @, 0, image.width, image.height);
. ] var imageData - ctx.getImageData(®, ©, image.width, image.height);
P'xel values i var pixgls imageData.data;

var numPixels = imageData.width = imageData.height;

(var i = 0; i < numPixels; i++) { P _ R

pixels[i+4] = 255-pixels[i+4]; - |

i | pixels[i#4+1] = 255-pixels[i+4+1]; i Invert R, G, B colors |

clear canvas | | pixels[i+4+2] 255-pixels[ix4+2]; Lo S sSl S

clearRect(®, 0, canvas.width, canvas.height);
putImageData(imageData, 0, 0);

| draw the |
" hew image °




id="cos598canvas" width="1000" height="1000"></

>

var canvas

var ctx

var image

image.s
ctx
var
var

var

document.getElementById("cos598canvas");
canvas.getContext("2d");

TML5 Canvas: Pixel Manipulation

.

2]
| 3

COS 598
Scene Understanding

Image(); [Spring 2014]

rc = "./img/cos598.jpg";
(image) . load(function() {
.drawImage(image, 0, 0, image.width, image.height);

imageData
pixels

numPixels
(var i
pixels[i

ctx.getImageData(®, @, image.width, image.height);
imageData.data;

imageData.width + imageData.height;
9; i < numPixels; i++) {
4] = 255-pixels[ix4];

pixels[i¥4+1] = 255-pixels[ix4+1];

pixels[i

.clearRect

4+2] = 255-pixels[ix4+2];

(0, 0, canvas.width, canvas.height);
.putImageData(imageData, 0, 9);

COS 598
Scene Understanding

[Spring 2014]




Step 1: include the following codes in your JavaScript

style="text-align:center;">
id="stream" width = 400 autoplay></

var video = document.getElementById("stream");
window.URL = window.URL window.webkitURL;
navigator.getUserMedia navigator.getUserMedia navigator.webkitGetUserMedia

navigator.msGetUserMedia;

navigator.mozGetUserMedia
(navigator.getUserMedia) {

navigator.getUserMedia(
{video: true},
function(stream) {video.src - window.URL.createObjectURL(stream);},
function(error) {console.log('Camera access has been denied!', error);}
);

{

alert("Cannot getUserMedia");

Step 2: allow access to your camera

800 HTMLSgetUserMedia x ®

C localhost:8080/WebProgramming/Demo/cos598DemoVi... I L)

B4 http://localhost:8080/ wants to use your camera. Learn more Deny Allow X

C

ITML5: getUserMedia() & Video

Step 3: you are ready
to spy on your friends
using this web app

HTMLSgetUserMedia @ x

localhost 8080 /WebP




Server-side Programming

mmmmmmmm ples borrowed from http://www.w3schools.com/



http://www.w3schools.com/

Server-side Programming

AJAX: exchange data with a server & update parts of a web page
— without reloading the whole page.

Examples: » - "/Google Maps, [NIGmail, gm Youtube ...

Browser Server
A event e, *Process HTTPRequest > | script/binary program
eCreate — —
XML ipRaquest objec sCreate a response and CGl C++/C, PHP, Python,
¢ Send HttpRequest orowser 4 Matlab, ASP, net

AJAX

Browser

eProcess the returned
data using JavaScript —

eUpdate page content

Turn your computer to a server: 1) ip address 2) install apache?



Summary

user types in a url‘ ’browser sends requests to server‘

browser parses the returned server runs PHP, MySQL etc.
response and displays then responds to browser with
the output to the user HTML, CSS and JavaScript
Language Role Where it Runs
©
HTML Content and Stucture |Browser @@%
. O
CSS Style and Presentation |Browser @@7%

JavaScript Client Side Scripting |Browser €g?

PHP/Python/

ASP/ Server Side Scripting |Server  Hl|

MySQL Data Management  [Server Wl




Useful Resources

e W3schools

-3

CSS @JavaScript

HTML Twtorial CSS Tutorial JavaScripet Tutorial
HTML Tag Reference CSS Reference JavaScript Reference
SQL Tutorial PHP Tutorial JQuery Tutorial

SQL Reference P Reference IQuary Referenc

Google

Google Search I'm Feeling Lucky



Thank You



