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FIRSTOF ALL: TODAY'S PLAN

* Whoami?

"VVHOQreyou?

¢ TOdOyS SCl’]QdU|€Z
— 9:00-10:15 oart |
—10:30-11:30  part i
—13.00-14:00 DIY exercise

. Thumdoy
— start at 9:00



MASTE RPLAN TOPI(



MOTIVATION: A WEB PAGE

* Sl’WOW an awesome Web PAage Oﬂd diSCUSS l’]OW

this is possib|e.



MOTIVATION: HOW DOES TTWORK?
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MOTIVATION: HOW DOES TTWORK?

_OC|’1 COFﬂpOﬂQFﬂ' Processes II’HCOI’mOhOI’]

e User -> brom power

* Browser -> JavaScript

* Web server -> PHP

* Database -> SQL Query
* Web Services -> Requests
* Login Server -> Requests



PROGRAMMING LANGUAGES: STATEMENTS

¢ Progromming |OﬂgUOg€S are bOSQCJ on

statements (sentences)

var myNumber = 42;

¢ FOI’ QOCl’] SQI’TI'QHCQ we COnSidQI’
— SynJrox: lexeme and tokens, structure

— Semantics: static (at compi|e time) and dynomic

(at run time)



PROGRAMMING LANGUAGES: SYMBOLS

* /A\ sym|o0| e seqguence O]( CI’]OFOd’QFS

o Synwookcjmadeﬂned byreguhjrexpmxﬂons

var myNumber =|42];

identifier = { letter | $ | _ }{ letter | $ | _ | digit }+



PROGRAMMING LANGUAGES: SYMBOLS

. Typico| classes of sym|oo|s
e |dentifier: myl\lumber, erp|:|oo+,
e [iterals: 42, "hello world’

» Keywords: while, if, else, for, ..

. Specicﬂ characters: <= > { }



PROGRAMMING LANGUAGES

e Statements and sym|o0|s make up a program

e These programs are either
— Compi|eo|, or
— |n+erpre+eo|



COMPTLER

« A compi|er transforms source code (fext) to
machine executable code.

. Bosica”y that's zeros and ones.

e |t takes care of “higher |Qnguoge constructs’

— Machine |onguoges are erpico”y very simp|e

— “|—igher |0nguoges" offer convenient options for
programmers

e Machine code is executed without know|eo|ge
on the source code.



INTERPRETER

* Source code is read |oy inJrerpreJrer and

executed.

. |n’rerpre’rer manages storage, data, runtime

environment.

e There is no intermediate step between writing

source COCJ@ Oﬂd execution

— ie. the code is not compi|eo|.



PROGRAMMING LANGUAGES: CONSTRUCTS

e Variables

— Assignmerﬁr, blocks, scope ...
e Conditions

e Control Structures
* unctions

e Data structures

e Objects



VARTABLES

e Declaration

var myNumber;

. Assignmerﬁr
myNumber = 42;

e Both at once
var myNumber = 42;
"Hello World!"

var myString



VARTABLES: DYNAMICTYPING

var myNumber = 42;
var myString = "Hello World!™
myString = myString + 10

. Type of a variable is determined at runtime.



ASSTGNMENTS AND OPERATORS

* Using numbers

VarName = Expression;

o Adding, mu|’rip|ying numbers
var myNumber = 42 * 3;

° Opereﬁng on Boolean variables
myBool = yes | no

* Using strings
myString = "Hello " + "World!"



BLOCKS

var myNumber = 42; :
function squareIt() { |
8

num = num*num:; ~ Block = Block

var num

return num;

} |
myNumber = squareIt() ; -




(0P

var myNumber = 42;
function squareIt() {
8

num = num*num;

var num

return num;

}

myNumber = num;

num is not defined

in this scopel



CONDITIONS




CONDITIONS

var myNumber = 12;
if (myNumber < 10) {

consolelog("It's smalll");
} else {
consolelog("lt's big!");

}



CONDITIONS: SWITCH ..

var myNumber =92
swi+ch(myNumber)
{
case :
consolelog("lt's case 1!");
break;
case 2:
consolelog("lt's case 1!");

break;
default:

conso|e.|og("|’r's neither case 1 nor case 2!");

break;
}



CONDITIONS: “SHORT It

var myNumber = |.

var myString =
myNumber>0?"positive:"negative’;

consolelog(myString);



CONTROL STRUCTURES: DO .. WHILE

10;

var myNumber

do {
myl\lumloer -= 1.

} while (myNumber > 0)

console.log(myNumber);

// output is 0"



CONTROL STRUCTURES: WHILE ..

var myNumber 10;
while (myNumber > O) {
myl\lumloer -= 1.

}

console.log(myNumber);

// output is 0"



CONTROL STRUCTURES: HOR .

var myNumber = 10;

for (var i =0; i<I10; i++) {
myl\lumloer -= 1.

}

console.log(myNumber);

// output is 0"



FUNCTIONS

function doublelt(snippet) {

return snippet +

+ shippet;
}

var my Text = "Dingl’;

my Text = doublelt(myText)
consolelog(myText);



FUNCTIONS

function doub|e|’r(snippe+) {

+ shippet;

return snippet +

}

var myText = "Ding!’;
console.log(doublelt(myText)); -




FUNCTIONS

function doub|e|’r(snippe+) {

return snippet +
}
var myText = "Ding!’;
console.log(doublelt(doublelt(myText)));
// W hat is the output?

+ shippet;




FUNCTIONS: RECURSTON

// Recursive function:
function hchc(parqm) {
console.log(param);
if (param > 1)
return half(param/2);
else
return param;
}
var myNum = 20;
consolelog("Result = " + half(myNum));



DATA TYPES & STRUCTURES

. JovoScrip’r hast the Fo||owing dato types
— Number
— String
— Boolean
— Nul
— Undefined
— Object

 Data structure organize data in memory.




DATATYPES & STRUCTURES: ARRAYS

¢ ArrOyS are

— sequences of instances

— of (erpicoHy) e sing|e data type
* Example in Java:

int[] arr = new int[l{l, 2, 3};
arr[O] = 3; //
arr[1] = arr[O] - arr[2];

e Other data structures are ...

— Trees, lists, enumerations, ...



UBJECTS

e Objects are

— Variables and data structure with

— Manipu|o+ion methods (functions)

e Objects have members

— Basic types
— Other objects
— Methods



UBTECTS: MATN IDEAS

e |nheritance

— Objects can inherit from others

Object: Person Object: Soccer Player extends Person
Name Name
Gender ) Gender
Age Age
Team
Position
Number




UBTECTS: MATN IDEAS

e Restricted access

— Access fo members is controlled

Object: Person Object: Soccer Player extends Person
Name (public) Name
Gender (public) ) Gender
Age (public) Age
Team (public)
Position (public)

Number (public)
Salary (private)




JAVASCRIPT

o With JO\/OSCFip+, you can write programs that are

executed within the client's browser

— Supported by all major browsers

— |t was designed to add interactivity fo HTML pages
* A scripting |omgu096 is a ”|igh’r—weigh+"

programming |omguoge

— nJrerpreJred (no compi|o+ion required)

— Limited fu nc+ion0|i’ry Compored, e.g, with Java

— In genero|, except for syntax aspects, no commonalities
with Java



JAVASCRIPT

¢ Common USOge eXOmp|eS
— Add text to HTML documents dynamically, change

contents
— React on events

— Validate input dato

— Detect browser version, create cookies

e |ibraries

— Various libraries available (supporﬁng

Drog&Drop,\)\/indows—hke menus, tree control etc.)



JAVASCRIPT: HISTORY

e |905. o|eve|oped for NeJrscape 9

¢ 1996: Microsoft dialect JScript for Internet
Explorer 3

* 1997 ECMAScript (specification handed in for

standardization)

— Ecma International: indusﬂy association for

standardization of ICT
e 1999. ECMA-262 fourth edition



JAVASCRIPT: A FIRST EXAMPLE

<html>
<body>
<script type="text/javascript">
document.write("Hello World!");
alert('Hello World');
</script>
</body>
</html>



PLACING JAVASCRIPT CODE

In the HTML head and body

— code will be executed when sufficient content has

been |OOCJ€CI

— may |oe |oe1(ore Wi’]O|€ PAage IS |OCICJ€CI

~unctions

— executed when Jrhey are called

Attached to events of elements (executed when
events are Jrriggeres)

Into an external file



JAVASCRIPT: SECOND EXAMPLE

<h] s+y|e="co|or:red;">|'m a header</hl>

<p s+y|e="co|or: green;" id="jsenabled">
JS is disabled!

</p>

<script type="text/javascript" >

var node —

document.getElementByld("jsenabled");
node.innerHTML = "JS is enabled";

</scri|oJr>



JAVASCRIPT: ARRAYS

var myFruit = new Array();
myFruit[O] = "Pear’;
myFruit[l] = "Cherry’;

myFruit[2] = "Plum’;
for (x in myFruit) {
consolelog(myF ruit[x]);

}



JAVASCRIPT: ARRAYS

e Take a look at: ths://devebper.mozi”a.org/en—
US/docs/\)\/eb/JovoScrier/ReFerence/G|obO|_Q|o

jechs/Aery



https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array

IN-COURSE EXERCTSE: SORT ARRAY DESCENDING

e Build o group
e (Go to h’r’rp://rep|.i+/
e Create an array of numbers or S’rrings

e Sortitina descending manner


http://repl.it/

JAVASCRIPT: STRINGS

var myS+ring = "media Jrechno|ogy";

console.log(myString);

// prints media technology

console.log(myStringtoUpperCase());

// prints MEDIA TECHNOLOGY

var myArr = mySi‘ring.sphi‘(" )

for (x in myArr) {

console.log(myArr[x].slice(O,1).toUpperCase()

+ myArr[x].slice(1));

}
// orints Media Techno|ogy



JAVASCRIPT: SOME BUTLT-IN OBJECTS

e Math - cosine, random, ...
e Number - integer, float, NalN, imcinier

e Date - access, compare, compute dates

o SJrring - fext processing
* Regbxp - text processing

¢ Arroy - Sec¢ ObO\/Q.



IN-COURSE EXERCTSE: PASSWORD GENERATOR

e Create @ JovaScrip’r possword generator

e 10 o|igi+s from O-9



POSSTBLE SOLUTION ..

function roll() {
var dice = Math.random() * §;
dice = Math.floor(dice);
// number to letter ?I?
var |eHerArrcy = ["a", "b", "c", "d", "e", "f"];
return (|eHerArrcy[dice])
}
var pcssword =""for (i=0;i<10;i++) {

pC]SSWOI’d == pGSSWOI’d + ro”();

}



TAVASCRIPT: HTMLDOM

* When a web page is loaded, the browser
creates a Document Object Model of the page.

— see also h++p://www.w35choo|s.com/js/js_h’rm|o|om.osp

Docurment

Root element:
< htmlz

Element: Element:
<zhead= =hody=
| | |
Element: Attribute: Element: Element:
ztitle= *href” <3z <kl
Text: Text: Text:
My title” My link” “My header”



see also http:/www.w3schools.com/js/js_htmldom.asp

USTNG DOM JAVASCRIPTCAN ..

* change dll
— HTML elements in the page
— HTML ottributes in the page

— (CSS ery|es in the page

* remove existing HTML elements and attributes
* add new HTML elements and attributes

* react to all existing HTML events in the page

* create new HTML events in the page



DOM EXAMPLE

<html>

<body>

<p id="intro">Hello Worldl</p>

<script>

txt=docu men’r.ge+E|emen+By|d ("intro").innerHTML,;

docu men+.wri+e(+x+);
</scrip’r>

</body>

</html>



JSON: JAVASCRIPT OBJECT NOTATION

. Simp|e alternative to XML

e Creates a ‘tree of data’

. |nves+igo+e Examp|e using

— Chrome, F12, and console.write(...)



JAVASCRIPT: JSON

<script>
var myObj = {
students:[
{"name":"John", "qge":"32"},
{"name":"Jane", "age™"33"},
{"name""Jim", "age":"34"},
{"name":"Joana", "age":"35"}
]

}
console log(myObj);

for (x in myObij.students) {
document.write (myObj.students[x].name + "<br/>");

}

</scri|o’r>



JAVASCRIPT: JSON

e For more information visit:

— th://WWW.WSSChOdS.COm/json/



http://www.w3schools.com/json/

ASYNCHRONOUS JAVASCRIPT AND AML (AJAX

Browser
An event occurs...

* Create an
¥MLHttpReqguest object

= Send HttpRequest

Browser

*Process the returned
data using JavaScript

sipdate page content

server

* Process HTTPRequest

= Create a response and
send data back to the
browser

src. th://www.wBschook.co m/ojox/ojox,inﬁ'o.osp



<script> function |oquMLDoc() {
var xm”‘\Hp;
if (window.XMLH#HtpRequest) {
xm|h’r+p=new XMLH’r+pReques+();
} else {// code for IEG6, IE5
xmlhtto=new Active XObject("Microsoft XMLHTTP");

}
xmlhttp.onreadystatechange=function() {

if (xmlhttp.readyState==4 && xmlhttp.status==200){

docume n’r.ge+E|e menJrBy|o| ("myDiv").innerHTM L =xm|h++p.responseTex’r;

}

}
xml H’rp.ope n("GET","ajax_info.txt" true);

xm|h+’rp.seno|();
} </scri|oJr>
<div id="myDiv"><h2>Let AJAX change this text</h2> </div>
<button type="button" onclick="load XMLDoc()">Change Content</button>



ASYNCHRONOUS JAVASCRIPT AND XML (ATAX)

* Draw sequence diagram ;)



AJAX: EXAMPLES

. Goog|e Suggeer
* YouTube

o Goog|e Docs
* cfc.



EXAMPLE LTBRARY: JQUERY

o« A JovoScrier |i|orory
* [ries to simp|h(y JovoScrier
e Provides a lot of enhanced methods

— Ul WidgeJrs, calls, common tasks, ...



EXAMPLE LTBRARY: JQUERY

* |Import via CDN:

<html>

<head>

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

</head>

<body>

</body>
</html>



JQUERY 3YNTAX

Se|ec’r|ng elements -> performmg action on the
element(s).

* Boasic syntax is: $ (selector).action()
—A$ sign fo define/access jQuery

— A (selector) to ‘query (or find)" HTML elements
— A iQuery action() to be pen(ormed on the element(s)

* Exomp|es:
— $<Jrh|s) hide () - hides the current element.
(" ") hide() - hides dll <p> elements.
$("test") . hide() - hides all elements with class="test".
$ ("#test") hide() - hides the element with id="test".



JQUERY EXAMPLE

<html>

<head>
<scﬂp+srcszquerywrnnj§f></scﬂp+>

</head>

<body>

<p>This is some fext</p>

<a hreF:'jG\/Qscrier:fE("p”).hide()'>c|icl< here to hide
the paragraph</0>

</body>
</html>




JQUERY

e For more information see

— th://jquery.com/

— th://WWW.W?)schook.com/jquery/

* jQuery is currently de-facto standard.


http://jquery.com/
http://www.w3schools.com/jquery/

JQUERY UL

* See H’rp://jqueryui.com/demos/



http://jqueryui.com/demos/

JAVASCRIPT COMPRESSTON

. JovoScrip’r is |oosico|||y 0 |ong text file

* Compression makes this file smaller
— to enhance download times

. JovoScrip’r compression uses |ongu0ge
semantics like

— variable names, short ifs, consecutive declarations,

rermove b'Oﬂk spaces, ...



JAVASCRIPT COMPRESSTON

 Try th://iscompress.com/

var myObj = ({

students: [
{"name" :"John", "age":"32"},
{"name" :"Jane", "age":"33"},
{"name" :"Jim", "age":"34"},

{"name" : LA Joana" , "age" : "35" }

}
console.log (myObj) ;

for (x in myObj.students) {
document .write (myObj.students[x] .name + "<br/>");

}


http://jscompress.com/

COMPRESSTON RESULT ...

var myObj={5tudent5:[{name:”fclt”,age:”“j”} {name:"Jane",
age:"33"},{name:"Jim" ,age:"34"},{name:"Joana" ,age:"35"}1};

console.log (myObj) ; for(x in myObj.students){document.wrlte(
myObj .students[x] .name+"<br/>")}



IRYTTYOURSELF ...

. h+’rp://rep|.i+/

. H’rp://www.wBschods.com/



http://repl.it/
http://www.w3schools.com/

WHAT'S NEXT!

* Server Side Scripting -> PHP
e Data Bases -> SQL

e And: how it dll p|o1ys Jrogeﬂwer



EXERCTSE: HOME EXERCTSE

e Take the JovoScrier Quiz:

— th://WWW.WBSChoobcom/js/js_quiz.osp



http://www.w3schools.com/js/js_quiz.asp
http://www.w3schools.com/js/js_quiz.asp

