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Server Side Programming

Server-side programming: Program code
runs from the server hosting the website

Advantage

m Connects a server to an online database
containing information not directly accessible
to end users

Disadvantages

= Use server resources and requires Internet
access

= Long delays in cases of system over-load
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Server Side Programming (con’t)

3) a server-side program processes
the information and may send

additional feedback to the user
1) user retrieves web
page from the server
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Client Side Programming

Client-side programming: Programs run on
the user’'s computer using downloaded scripts
with HTML and CSS files

Distributes
program-re
Client-side
server-side

oad to avoid overloading of
ated requests

Drograms can never replace

programming
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Client Side Programming (con’t)

1) user retrieves web
page from the server

§

2) user runs the program locally,
receiving instant feedback

d
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JavaScript vs Java

JavaScript
= Limited capabillities

m Originally client side (only works within
Browsers), now also a server version

m Interpreted = no compiler

Java
= Full object oriented language
= Applications, Applets (inside browsers), Servlets
= Compiled via Java Virtual Machines

= Applets downloaded separately (not part of HTML
document)




HTML/CSS/JavaScript

CSS JavaScript
Appearance Action
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JavaScript Uses

Generating or modifying HTML and/or CSS
dynamically (dynamic HTML)

Validating fields in an HTML form
Reporting usage statistics
Obtaining local user input

Allowing the user to make choices to invoke
various actions

Showing properly windowed messages and
warnings

Local form processing and other client
processing



JavaScript (JS) Tags

JS start with:
m <script language="JavaScript™>

And end with:
m </script>

In between beginning and ending tag is the
script code, which Is case sensitive

This Is an embedded script, as opposed to an
external scrip discussed later

= The statements of the script code are very much like
C/C++/Java, and a semicolon is typically used to
terminate each statement (and declaration),
although the semicolon is not required




JavaScript (JS) Tags (con’t)

Embedded JS can be place anywhere in an
HTML document, but normally in HEAD section

C/Java “like” syntax

Interpreter type execution (no compiler)

m There are now compiled JavaScript languages
available
Even though Microsoft calls their version of
ECMAScript “Jscript”, you still use “JavaScript”
for the language parameter

Most browsers have “JavaScript” as the default
scripting language, but best to specify it;
|IE/Edge also supports VBScript




JavaScript (JS) Tags (con’t)

When a browser encounters a script, it
Immediately stops loading the page and begins
loading and then processing the script
commands

The async and defer attributes can be added to
script element to modify its sequence of

processing

= The async attribute tells a browser to parse the HTML and
JavaScript code together

= The defer attribute defers script processing until after the page
has been completely parsed and loaded

m The async and defer attributes are ignored for embedded scrjpts
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Browsers not Supporting JS

To avoid the problems with very old browsers
that do not support JS, you can put the JS code
within comments:

= <SCRIPT LANGUAGE="JavaScript™>

m<l--

= ...Script...
m/-->

= </SCRIPT>

There are some incompatibilities with differing
browsers and versions thereof



Browser Market

0.64% _ Browser market share 2018

3.85%_ 0.53% 4 a2

4.21%

9.39%

s Chrome

® Safari

® Firefox

® Internet Explorer
Samsung
Edge

m Other

= Android

m Opera

m UCBroswer



Web Device Usage

0.08%

m Desktop

= Smartphone
= Tablet

= Other




Page Load Times by Device
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Page Load by Browser

Average page load times by browser all devices
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Testing In Multiple Browsers
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Hello World In JavaScript weioworianm

[writeln is a function of the document object discussed later;
and although “document™ is optional in some browsers, it is required in some]

<HTML>
<HEAD><TITLE>Hello World in JavaScript</TITLE>
</HEAD>
<SCRIPT LANGUAGE="JavaScript">
<l--
document.writeln("<H1>Hello World !</H1>");
Il -->
</SCRIPT>
<BODY></BODY></HTML>

Will write “Hello World” in web page, try it out !
Note that it writes HTML code in the “document” !




Older Browser’s “view source”
shows dynamically written HTM

Hello wWorld in JavaScript - HNetscape

File Edit “iew Go Communicator Help
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Hello World !
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<HTHML. >

<HEAD >TITLE>=Hello World in Javalcript</TITLE:>-
< FHEAD >
<H1xHe=llo World !'<fH1>=

<BODY>= fBODY == JHTML =

= (== | |Document: Done == D e e



Newer Browser “view source”
shows original HTML/Javascript

3 Hello World in JavaScript - Microsoft Internet Explorer

File Edit “iew Favortes Toolz Help |
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<HEAD><TITLE>Hello World in JavaScript</TITLE>
</HEAD>

<SCRIPT LAHGUAGE=""JavaScript'>

<r——

document .writeln{"<H1>Hello World *</H1>"):
>
<FSCRIPTZ>
<BODY></BODY><FHTHL>
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Using Alert Function [Hetoworld2.htmi]
[alert Is a function of the window object]

<HTML>
<HEAD><TITLE>Hello World in JavaScript</TITLE>
</HEAD>
<SCRIPT LANGUAGE="JavaScript">
<l--
window.alert("Hello World !");

I/ -->
</SCRIPT>
<BODY></BODY></HTML>

Plain text is written in the alert window ! Can

also use console.log(), but requires “developer
tools” to be open 1n most browsers.




Alert (con’t)

e
2] C:\mydata\470\htmi\HelloWorld2.htmi D~ & X O Hello World in JavaScript
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Errors

JavaScript Is case sensitive
Extra white space between commands is ignored

Line breaks placed within the name of a
JavaScript command or a quoted text string
cause an error

Types of errors:

= Load-time errors — occur when a script is first loaded by a
browser

= Run-time errors — occur during execution of a script without
syntax errors

= Logical errors — are free from syntax and executable mistakes
but result in an incorrect output 23
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Errors (con’t)

Errors in your JS may be shown in a dialog box
when the JS is loaded

= May need to enable script debugger (see next
slide)

= In your Hello World example, misspell alert,
and then open the html file to see what
happens

= Next, leave off the final SCRIPT tag and see
what happens

Try these out !



Error’s (con’t)

\470\html\HelloWorld2.html

£ ~ & X | C Hello World in JavaScript

dit View Favorites Tools Help
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R etpane Bt =)

Do you want to debug this webpage?
‘This webpage contains errors that might prevent it from displaying or
working correctly. If you are not testing this webpage, dlick No.

I~ Do not show this message again
¥ Use the built-in script debugger in Internet Explorer

.

Line: 6
Error: Object doesn't support property or method 'alrt




Error’s (con’t)

Not all errors will be reported, and those that
are reported may be reported on the wrong line
or more errors will be reported that occurred

Your browser may have a JavaScript debugger
enabled — try the above scenarios in other
browsers !

In some browsers, there is a shortcut to open a
debugging tool (F12)
Also In some browsers, the tools can also be

opened by selecting Developer Tools from the
browser menu

26
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Setting Error Reporting in IE
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Setting Error Reporting In Nav
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JavaScript Console in FireFox
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JS Debugging in Safari

g, » sd.comiseare ] EEE R = ,
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| @ PeteSearch: Howto debug Javascript in Safari | | [ ~ [ @ v Page~ Safety~ Tools~ @~

Five short links

Leave a trail of breadcrumbs

The last comments for
Five short links . B = M

Universal Access: || Never use font sizes smaller than 9 ~
‘ Pete Warden 75p

Thanks Tony, that ooks very "1 Press Tab to highlight each item on a webpage

interesting. I'l be checking it Option-Tab highlights each item.

out, look for it in an =
upcoming post....

~ 1 day ago [ Jump 1o =+ ] Style sheet: ["None Selected m

o Tony Hirst 1p Proxies: [ Change Setting,

As you're playing with pipes,

you might also find this of ¥ Show Develop menu in menu bar ®
interest: pipe2py - compile

Yahoo pipes...

-1 day ago  Jump to +] Now you see a new option appear on the top menu, Develop. Choose Show

T e error console, and you'll see a window appear that displays any Javascript

Five short links errors. There's also some other handy tools like the Web Inspector, which gives

B Pete Warden 755 you a very Firebug-like way of exploring a page's source dynamically.

The important part is ‘aim for With the Console selected, you should see details of any Javascript problems that
the truth’. The awful he-
said/she-said construction is
the refuge...

-1 day ago [ Jump to =]

| Pete Warden 75p -

[Posting on behalf of ¥ DOCUMENTS € ReferenceError: Can't find variable: init
@emahlee] http:/ /www.apple.com/startpage/ (line 33) €

startpage (1]
> So aim for the truth. If —

that's elusive, and it often
is,... Click on the arrow icon to the right of the message, and you'll be taken to the

came up.

> 1 day ago [ Jump to = ] exact source line in the script where the problem occurred. This is a very

straightforward interface to track down a lot of common problems, much better

The last comments for

When Sears was a startup integrated than Microsoft's Script Debugger. In my case it wasn't enough though,

|— 3 the error happened in the middle of some very complex code, and it seemed
- cris2per

Yea. | agree! It's a great

chain company. The exterior

like the result of a logic error that happened much earlier. That meant | needed
a debugger that | could use to step through the code.
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JS Debugging in Chrome

—
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v 28,739 times

latest activity
1 month ago

11 Ithink the shortcut has since changed to CTRL-SHIFT-J. — Martijn Laarman Oct 12 '09 at 1(
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|
[I YouTRACK BUGS N A LEASH 'reply"?

. Notsure about this, but have you tried adding this to your source
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JS Debugging in Opera
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i Favorites 55 ] HTC doubleTwist [ MapQuest 8 amazon.com ! Yahoo! 3153 $%231 3% 683 g] Banner Sk Email Search [l Emie M Google | Hulu Wy Moodle oy SAM ] Schedule @ Suggested Sites v ) Webmail W Wikipedia §% YouTube

| Howto debug Javascript problems with Opera -... |_‘ Yiov B v 0 v Psge~ Ssfety~ Took+ @

JavaScript error messages are collected in the JavaScript console. They can be reviewed by going to Tools >
Advanced > JavaScript console. The section on understanding the JS console output has further details.

the postError debug function

It is possible to use a special function to write customised messages to the JavaScript console:
apera.postErrar( ). This function is only available in Opera and is useful for debugging.

i

Obviously it is possible to add alert () statements to keep track of code execution. However, they interrupt
the running script and delay the analysis because one has to click all those OK buttons. Also, if the script goes
into a loop, you may not be able to shut Opera down due to the continuous alerts. Using opera . postErrar()

and the JavaScript console allows faster and easier debugging.

Linked scripts bookmarklet
Often, the JavaScript code is not included in the page source but loaded from another file. This bookmarklet
generates a convenient list of all the external JavaScript files the currently displayed page uses. To use the
bookmarklet, right-click the link below and choose "Add Link to Bookmarks".

s Linked scripts list
On any page where you want an overview of linked scripts, you can open that bookmark.
Note: This bookmarklet will not work if popup windows are completely disabled. If you prefer the Preferences
> Advanced > Browsing > Re-use existing windows setting disabled you have to drag-and-drop bookmarklets
from the Hotlist to the current window to launch the bookmarklet.
A source viewer/editor

If you have not chosen a source viewer, Opera will use MS Wordpad on a typical Windows installation. Many
better options are available, this tutorial contains screenshots from SciTE which is a small code editor with

support for syntax highlighting, bookmarking specific lines and hiding blocks of code. To tell Opera what
program you prefer to use as source viewer, go to Preferences > Advanced > Programs

The "Tools > Advanced > Refresh" command

This is a very powerful tool when debugging a problem because it re-loads the page from cache including any
modifications we have made to the locally stored files.

Understanding the JavaScript console contents

X Thisisthe JavaScript Console. It collects the errors happening on all pages during
browsing and is a very useful debugging toal.

- H15% v

=1
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Add On Debuggers

Z} Web Developer Extension - Microsoft Internet Explorer
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Mozilla JavaScript Debugger

Mozilla Update :: Extensions —- More Info:InspectorWidget - All Releases - Microsoft Internet Explorer ;Iilll
File Edit “iew Favorites Tools Help | '!.'

Q. O . K @ @ | P % & 2 - =m ) B
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=181x]

File Edit “iew Favorites Tools  Help | ",'

Q - © . x B w| L % @& 2 - @=m.[) 3

Back Farward Stop Refresh Home Search Fawoarites History Iail Prink Edit Discuss  Messenger
AddressIEhttp:,r,rwww.mozﬂla.org,l’pro]ects,l’venkman,l’ LI Go |Links >

|»

search mozilla: |

Products Support Store Developers About

" Y mozilla.org
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. Venkman JavaScript Debugger project page
Projects
Coding Introeduction

Module Owners wenkman is the code name for Mozilla's JavaScript Debugger. Wenkman aims to provide a powerful JavaScript

Hacking debugging environment for Mozilla based browsers, including Firefox 1.0.x, Firefox 1.5.x, the Metscape 7.1 series
of browsers and Mozilla Seamonkey 1.x. It does not include Gecko-based browsers such as K-Meleon 0.9, Galeon

et the Source and Metscape 8.0.%. The debugger is available as an add-on package in %P1 format and has been provided as part

Build It of the Mozilla install distribution since COctober 2, 2001,
Testing Firefox does not come with a built-in JavaScript debugger. Nevertheless, Firefox users can download Venkman b
Releases version 0.9.85 as an extension here:
Mightly Builds Download latest Venlkman extension for Srefox
Report & Problem Firefox 1.0.% Download YWenkman 0.9.85

available atwenkman Development page

Tools 3
Firefox 1.5.»% Download Wenkman 0.9.85
Bugzilla available at getahead.ltd.uk
Tinderbox

Firefox users can also download and install the latest Yenkman Javascript Debugger extension for their version by
Bonsai visiting the Wenkman extension page for Firefox at Mozilla Update. Currently {at the time of writing this document),
the Venkman 0.9.85 extension is only available for Firefox 1.0.% users.
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Stand Alone JS Debugger
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Debugging !

The instructor should not help you debug
your programs !

= Students should also not help other students
with specific bug identification and correction

A major part of the learning experience is for
you to find and correct your own errors !

Go thru online lesson about algorithms and
programming




Debugging Techniques

Make sure JS error notification iIs turned on

Build your programs in “pieces” (do not write
the whole program at once)

Isolate problem areas in your code by using
“alerts” and other facilities to see intermediate
progress thru the operation of your programs




Strict Mode

—

Strict mode enables all lapses in syntax to result in
load-time or run-time errors

= To run a script in strict mode, add the following
statement to the first line of the file:

<!DOCTYPE html>

chtl> With "use strict":
<body>
hMith "use strict™s¢/nd> Using a variable without declaring it, is not allowed.

<h3»Using a variable without declaring it, is not allowed.</h3» _ .
: 65 ! Activate debugging in your browser (F12) to see the error report.

<p>Activate debugging in your browser (F12) to see the error report.</p>

<scripty

"use strict”;

x = 3.14; // This will cause an error (x is not defined).
</script>

</body>
</html>
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Breakpoints

A useful technigue to locate the source of an
error Is to set up breakpoints, and this is
possible in some browsers

Breakpoints are locations where a browser
pauses a program to determine whether an error
has occurred at that point during execution

N \

GHOST REC

BREAKPOINT

39
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Breakpoints (con’t)

For example, in Chrome, first open the
developer tools (Ctrl + Shift + 1), or go to the

wrench menu, Tools, Developer Tools:

= 1.Select the Scripts tab

m 2.Click the little folder icon on the far left

= 3.Navigate to the source file where you want to set the break
point

= 4.Find the line in question, then click the line number to set the
breakpoint (a little highlighted triangle will appear)

= 5.When the breakpoint is fired, you get access to the watches
section where you can run arbitrary expressions, see all the
variables
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Breakpoints (con’t)

= e . £= - -
ﬂ Elements E] Resources @ Network(] |- g Scri t Timeline e| Profiles n |4, Search Scripts é:}
|E;- iScripts Content scripts I} meeting-cost-ca..se-with-timer! | si_captchajs?ver=10« |3 | I

(;_}query.min.}s +| 1 function si_captcha_refresh(img_id,form_id,securimal¥ Watch Expressions

+ C

v (™ ww laurencegelert com 2| var chars = "@1234567894BCOEFGHIIKLMNOPORSTUVIXT] e —
¥ calculators 3 var string_length = 1G; 5 Itu:udy )i d.7n.d.1nit[1]
L 4 var prefix = ''; B 3: HTMLBodyElement
| meeting-cost-calculator-wi... 5 for (var i=@; i¢string length; i++) { k context: HTMLDocument
'[:I google-code-pretify B var roum = Math.floor(Math.random{) length: 1
7 prefix += chars.substring{rnum,rnum selector: “body" X
8 b __proto_: Object[@] |
ﬂ ument .getElementById('si_code_' + form_id).val
L ¥ Call Stack
J |* | 11 var si_image_ctf = securimage_show_url + prefix; Not Paused
- i == 'zi 1 < . ot Fauze
brunelleschi-scripts.jz?ver... 12| if(img_id 1_1MAEE_ ldE—l?E}n.] i . . :
= 13 document . getElementById('si_image_side_login ¥ Scope Variables
. respond.js?ver=3.3.1 14| lelse{ I
¥ | wp-includesis 15 document.getElementById( 'si_image ' + form_i Not Pauzed
. comment-reply jg?ver=200... | | 1? ) } ¥ Breakpoints
¥ [ | wp-includes/js/fjguery si_captcha, js:2
v ¢ M | b E
e im M emrad T 4 Arnrimant matElamant R TA !

41
Copyright Dan Brandon, PhD, PMP



Debugger Statement

A ‘debugger’ statement is available in some browsers
This is handy in two cases:

A) When the JavaScript file is hard to navigate into (this is true
for complex web apps with lots of scripts, iframes, etc).

I/ cause the debugger to fire every time
debugger;

B) The breakpoint should only fire for a certain condition.
Il example 2, only if the force is with us, do we get a breakpoint
If(theForcelsWithUs) {

debugger;

}
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Debugger Statement (con’t)

The debugger keyword stops the execution of
JavaScript, and calls (if available) the debugging function

This has the same function as setting a breakpoint in the
debugger

If no debugging is available, the debugger statement has
no effect

With the debugger turned on, this code will stop
executing before it executes the third line

mvarXx=15*5;
= debugger;
= document.getElementByld("demo").innerHTML = x;
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Use of Quotes

Replace the double quotes around the
HTML tag properties with single quotes
when you are creating dynamic HTML
with JavaScript (or a server process:
CGl, ASP, PHP, etc.) !l

See next slide =




With FONT Tag and write function
[HelloWorld3.html]

<HTML>

<HEAD><TITLE>Hello World in JavaScript</TITLE>

</HEAD>

<SCRIPT LANGUAGE="JavaScript">

<!-- l
document.write ("<FONT COLOR='red'><H1>Hello");
document.writeln (" World !'</H1></FONT>") ;

/] ==>

</SCRIPT>

<BODY></BODY></HTML>




Automatic Conversion Programs

; Cut & Paste HTML to JavaScript converter - Microzoft Internet Explorer

File Edit “iew Favortes Toolz Help |
= . =,

G =2 @ [ | & & @ B 8 7. F &

Back Eommard Stop Refresh Home Search Favortes  Media Hiztony Mail Print Edit Dizcuss  Real.com
A;Idlessl j i Go | Links **
Example: Type in regular text or HTML code, and presss the convert button:

HTML-> JavaSeript | Reset | SelectAl
<FONT color="red" size="5">Some text ...</FONT> ;l

&1 l_l_l_lt Internet
Astat| | @ S A FE ?|| Eudoa.. | E3s21198. | B4 0s. |[2]cuws | BHElSHY T g1zaM




Converted HTML

] Cut & Paste HTML to JavaScript converter - Microsoft Internet Explorer

File Edt “iew Favortes Toolz Help |

G < o) ‘ ol & 3 B 8 & . 2
Eack Earard Stop Refrezh Horme Search  Fawvorter Media Hisgtany tdail Print Edit Dizcuze  Healcom
rl‘-.gdressl j i Go ‘Link& =

2

Example: Type ity regular text or HTML code, and presss the convert button:

HTML-> JawvaScript | Feset Select All

“scripts il
info="<FONT color=&#34d;redc#id; size=&£#34;:5&8#34;>Some text ...</FONT>"

document .write (info)
</=scripts




JavaScript String Escape / Unescape

One can also use the backslash (\ ) escape character to
prevent JavaScript from interpreting a guote as the end of
the string; the syntax of \' will always be a single gquote,
and the syntax of \" will always be a double quote

The following characters are reserved in JavaScript and

must be properly escaped to be used in strings:

Horizontal Tab is replaced with \t
Vertical Tab is replaced with \v
Null char is replaced with \O
Backspace is replaced with \b
Form feed is replaced with \f
Newline is replaced with \n
Carriage return is replaced with \r
Single quote is replaced with \'
Double quote is replaced with \"
Backslash is replaced with \\




JavaScript Language

A simplified version of Java

Code Is Interpreted not compiled !

= Some JavaScript compilers now
available

Contains:
m User defined and system variables

= JS statements, objects, and methods
(functions executed thru objects)

= Expressions and operators



Objects

JS objects have properties and methods

JS has built in objects such as:
= dates

m strings

= GUI controls (buttons, etc.)

= browser itself

Reference to an object’s properties and
methods uses “dot” notation (like C structures
or C++/Java classes):

= object.property or object.method




ODbjects (con’t)

Types of JavaScript objects
= Built-in objects — intrinsic to JavaScript
language
= Browser objects — part of browser
= Document objects — part of web document

= Customized objects — created by a programmer
to use in an application

Browser object model (BOM) [window.xxX]
and document object model (DOM)
[document.xxx] organize browser and document
objects In hierarchical structures, respectively =
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Browser & Document Objects
== |
B
e




Object Reference

Objects within the object hierarchy are referenced by
their object names such as

®m window, document, O navigator

Objects can be referenced using the notation

objectl.object2Z2.0bject3
where objectl is at the top of the hierarchy, object?2 is a child of
objectl, and so on
To reference a specific member of an object collection,
use
collection[idref] OfF collection.idref

where collection is a reference to the object collection and
idref is either an index number or the value of id attribute
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Object Collections

document.anchors All elements marked with the <a> tag
document.applets All applet elements
document.embeds All embed elements

document.forms All web forms

document.frames All frame elements
document.images All inline images

document.links All hypertext links

document.plugins All plug-ins supported by the browser
document.scripts All script elements
document.styleSheets All stylesheet elements
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Variables

Variable are either system variables or
user defined variables

Variables include:
= Strings - groups of characters
= Numeric values - integers and real

numbers

m Booleans - true or false




User Defined Variables

JS Is a very loosely defined language
with no provisions for type checking

To define a user variable, just give it a name
using upper or lower case letters and
numbers and the underscore symbol
(variables cannot start with a number):

mtempVar = 3;
=S _name = “John Doe’;




User Defined Variables (con’t)

You can also use ‘var’ to declare a variable
and optionally give it a value at that time:

mvar days,;

Although not required, it is best to declare all
variables (with var) before the variable is
used

Standard naming conventions for user
variables is “camel” notation like: interestRate

i




Strings

Strings are enclosed in double or single
guotes:
= myString = “Hello World!”;

Formatting codes (escape seqguences) can
also be included:

= \n (newline)

= \a (bell)

= \t (tab)

The plus sign can be used to concatenate
strings




PrOmpt Window [PromptTest.html]

[“prompt” function (of ‘window’ object) returns a string and the
NO dlQUITICET | dl € LE [T1ESSAUE dllU UeidU -IQ, CQ.OIq

<HTML>
<HEAD><TITLE>Prompting</TITLE>
</HEAD>
<SCRIPT LANGUAGE="JavaScript">
<!=--
name = window.prompt ("Who are you 2", "");

document.writeln ("<H1>This page is for you
+ name + "</H1>");

/] ==>
</SCRIPT>
<BODY></BODY></HTML>



Type Conversion

JS automatically performs many type conversions
For example:

m X =123

m y=145;

mZ=X4Y,

Forz =x+vy, zwould contain text as “12345"

= + used for string concatenation here

For z =y + X, z would contain the number 168
Auto type conversion based on left operand

To explicitly convert a string:
m var n = parselnt(“123”): // to integer
m var n = parseFloat(“123”): // to float




parselnt

The parselnt() function parses a string and returns an integer

The second optional radix parameter is used to specify which numeral
system to be used, for example, a radix of 16 (hexadecimal) indicates
that the number in the string should be parsed from a hexadecimal
number to a decimal number

If the radix parameter is omitted, JavaScript assumes the following:

If the string begins with "0x", the radix is 16 (hexadecimal)

If the string begins with "0", the radix is 8 (octal); this feature is deprecated
If the string begins with any other value, the radix is 10 (decimal)

Note: Only the first number in the string is returned!
Note: Leading and trailing spaces are allowed
Note: If the first character cannot be converted to a number, parselnt() returns NaN

Note: Older browsers will result parselnt(*010") as 8, because older versions of
ECMAScript (older than ECMAScript 5) use the octal radix (8) as default when the
string begins with "0 as of ECMAScript 5, the default is the decimal radix (10)



Number()

Number() can be used to convert JavaScript variables to numbers:

Example

X = true;

Number(x); // returns 1

x = false;

Number(x); // returns 8

x = new Date();

Mumber(x); // returns 1484568027739
x = "10"

Number(x); // returns 10

x = "1 28"

Number(x); // returns NaN



EXpressions

Like in C/C++/Java, expressions evaluate to a
single value:

= Arithmetic expressions

= String expressions

= Logical expressions (evaluate to true or false)

Like in C/C++/Java, It Is best to use parenthesis
to force expressions to be evaluated in the order
you desire instead of the built in precedence

order:
mvarx =3 *(a+Db); //without parentheses x=3a+b



JS Arithmetic Operators
[same as C/C++/Java]

Assignment

+= Add & assign

= used for strings also
+

Add

= used for strings also

Subtract and assign
Subtract

Multiply and assign
Multiply

Divide and assign
Divide

Increment
Decrement



JS Conditional Operators
[similar to C/C++/Java]

X ==y Tests whether x is equal in value to y

X ===y Tests whether x is equal in value to y
and has the same data type

x l==y Tests whether x is not equal to y or has
a different data type

X ==y Tests whether x is not egual to y and/or
doesn't have the same data type

X >y Tests whether x is greater than y

X >=y ;I'ests whether x is greater than or equal
oy

< x <y Tests whether x is less than y

<= X <=y Tests whether x is less than or equal to y



JS Logical Operators
[same as C/C++/Java]

i and (x === 5) && Tests whether x is equal
(y === 8) tooandyis equalto 8

1 or (x === 5) || Testswhetherxis egual
(y==18)  todoryisequalto

| not I (x < 5) Tests whether x is not
less than 5



EXxpressions (con’t)

Conditional expressions:

= timeType = (hour >=12) ? “PM” : “AM”
Assignment expressions:

m X =45;

mxX=x+ 10;

mX+=10; //[sameasx=x+10



Ccomments %

C Style (multiple line)

m/* .. *

C++ or Java Style (single line)
m/l....




multiplication

Class Exercise 3 x5 =

multiplicand = multiplicator =

-
3x5=3+3+3 43+ 3 (fivethrees)
. =5 + 5 + S{three fives)
=15

mmmmm

Write a web page which asks the user for two
numbers (use a separate prompt for each

number), and then prints out the product of
the two numbers

For ease of debugging, do not try to write the
program all at once!

m Just do the first prompt and write the user's
response out in HTML

m Then later add the second prompt and
arithmetic



Try to work class
exercises without looking
ahead !




Exercise (con’t)

<HTML>

<HEAD><TITLE>Prompting</TITLE>

</HEAD>

<SCRIPT LANGUAGE="JavaScript">

<IP=--
var nl, n2, sl, s2;
sl = window.prompt ("Enter first number:", "0");
s2 = window.prompt ("Enter second number:", "0");
nl = parselInt(sl);
n2 = parselnt(s2);
var n3 = nl * n2;

document.writeln ("<H1>The product of these
numbers is: " 4+ n3 + "</H1>");
/] —=>
</SCRIPT>
<BODY></BODY></HTML>



IT Statements (else part is optional)
[there 1s also the C/C++/Java type “switch/case’]

If (logical condition)

{

m statements

}

else

{

m Statements

}




Example

<HTML>
<HEAD><TITLE>Greetings</TITLE>
</HEAD>
<SCRIPT LANGUAGE="JavaScript">
<!--
var now = new Date();
var hours = now.getHours () ;
if (hours >= 12)
{
document.writeln ("<H1>Good Afternoon</H1>")

else
{
document.writeln ("<H1>Good Morning</H1>")
}
/] —=>
</SCRIPT>

<BODY></BODY></HTML> greetlngShtml



If/Else without braces
[only one statement In block]

<HTML>
<HEAD><TITLE>Greetings</TITLE>
</HEAD>
<SCRIPT LANGUAGE="JavaScript">
<lP--

var now = new Date();

var hours = now.getHours /() ;

if (hours >= 12)

document.writeln ("<H1>Good Afternoon</H1>");

else
document.writeln ("<H1>Good Morning</H1>");
/] —=>
</SCRIPT>

<BODY></BODY></HTML>



NaN

If the user does not input a numeric value to
the prompts in the previous exercise, the
parselnt function will return a string variable
which is “NaN” (not a number)

You can test the user input before doing the
arithmetic by checking:

= var nl = parseint(sl);
= if(isNaN(n1)) ...
Redo the previous class exercise and give

the user a clear error message if a non-
numeric value Is entered



isFinite()

Infinity value

= Generated for an operation whose result is less than the smallest
numeric value or greater than the largest numeric value supported
by JavaScript

Can check for this outcome using:
isFinite (value)
where value is the value you want to test for being finite

isFinite () function returns a Boolean value

= True if the value is a finite number falling within JavaScript’s
acceptable range

= False if the numeric value falls outside that range or if the value
IS not a number at al
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Accuracy

JavaScript stores a numeric value to 16 decimal
places of accuracy

The number of digits displayed by browsers is
controlled using torixed () method

value.toFixed (n)

where value Is the value or variable and n is the
number of decimal places displayed in the output

toFixed () limits the number of decimals displayed
by a value and converts the value into a text string

toFixed () rounds the last digit in an expression
rather than truncating it

Copyright Dan Brandon, PhD, PMP
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Numerical Functions & Methods

isFinite (value) Indicates whether value is finite and a real number
isNaN (value) Indicates whether value is a number

parseFloat (string) Extracts the first numeric value from the text string
parselnt (string) Extracts the first integer value from the text string

value.toExponential (n) Returns a text string displaying value in exponential
notation with n digits to the right of the decimal point

value.toFixed (n) Returns a text string displaying value to n decimal
places

value.toPrecision (n) Returns a text string displaying value to n significant
digits either to the left or to the right of the decimal point
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Loops (just like C/C++/Java)

while (logical condition)

{

m Statements

}

for (initial expression; logical condition;
update expression)

{

m Statements

}




Simple for Loop

<!DOCTYPE html>

chtml> JavaScript For Loop
<body>
The number 15 0
<h2»JavaScript For Loop</h>» The nnmber is 1
. The number 15 2
{scripts The number iz 3
var Fext ="" The number 15 4
var i;

for (1 =0; 1 ¢5; i+) {
text = "The number is " + i + "<br>";
document.writeln(text);

}

{/script>

</body>
</html>
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Simple while Loop

<!DOCTYPE html>»
<html>
<body>

<h2>JavaScript For Loop</hi>»

<script»

var text = "7,

var i=0;

while (i < 5) {
text = "The number is "
document.writeln(text);
i=i+1;

}

¢fscript»

</body>
</html>

+ 1+ "<hr";
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JavaScript For Loop

The number 15 0
The number 15 1
The number 15 2
The number 15 3
The number 1s 4
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Loops (con’t)

There Is also the do-while type of loop

“break” can be used to exit loops, and there is
a labeled break for nested breaks

“continue” can be used to skip a pass of a
loop

To loop over an object’s properties use:
= for (index in object) {};
Example to show window properties:

= for (I in window) {
alert(i);

"}



Class Exercise Extension

Redo your class exercise so that
the user will continue to get error
messages (over and over again)
until a valid number is entered (for
each of the two prompts)

You may wish to write the
pseudocode first




Pseudocode

do
{
= s1 = prompf(...)
= nl = parselnt(sl)
= if (IsNaN(n1)) alert (...)
}
- while (isNaN(n1))




Try to work class
exercises without looking
ahead !




User input With Error Checking

<HTML>
<HEAD><TITLE> User Input </TITLE></HEAD>
<SCRIPT LANGUAGE = "JavaScript">

var nl, n2, sl, s2;

do
{
s1 = window.prompt("Enter first number:", "0");
nl = parselnt(sl);
if (isNaN(nl))
{
alert("Input is not numeric");
}
}
while(isNaN(n1));
do
{
s2 = window.prompt("Enter second number:", "0");
n2 = parselnt(s2);
if (isNaN(n2))
{
alert("Input is not numeric");
}
}

while(isNaN(n2));

var n3=nl*n2;

document.writeln("<H1>The product of these numbers is: " + n3 + "</H1>"),
</SCRIPT>
<BODY></BODY>
</HTML>



JavaScript Documenter

JSDoc Homepage - JavaScript Documentation Tool - Microsoft Internekt Explorer = |5' |i|
File  Edit Miew Fawvorites Tools  Help | .',"
v M > — R =
’ ( = _— L = 24
Q . © . X1 @ @ | P Y & | e
Back Forysard Stop Refresh Horne Search Favarites Hisktory Mail Prink Edit Discuss  Messenger
Address I@ http: fjisdoc. sourceforge.net) ;I So | Links **

-

JSDoc - JavaScript Documentation Tool

Introduction
Installation
Usage

Tag Reference
Frequently Asked Cluestions
hlare Infarmation

Introduction

JSDoc is a tool that parses inline documentation in JavaScript source files, and produces an documentation of the JavaScript code. This is typically in the form of
HTML {example), but Xkl and XMl (UML) export are also supported. JS0oc is based on the (very successful) javadoe tool that was created for the same purpose for
the Java prograrmming language.

J5Doc is primarily intended for libraries of object-oriented JavaScript files, although it also works with procedural code. There is a basic ability to determine inheritance
built into the parser, although some more ocbscure dynamic constructs will not be understood (for example, defining a method to set one class as the superclass of
another).

Anyaone familiar with the jawvadoc tool will be able to use J5Doac right away; for anyone else it is a very simple matter to get started. JSDoc picks up on comments that
are opened with a slash followed by two stars (#**), and closed with the typical star-slash [+ /).

Top

Installation

JSDac is implemented in Perl, as as suc

[P T R R P S I S

quires the perl executable. This shouldn't be a prablem for Linux/Unix users, but Windows users will probably have to =




JavaScript Compression

runcher - CFoster.net - Microsoft Internet Explorer _ =] x|
File Edit ‘iew Favorites Tools Help |#’
M L — |_J
¥ - m
Q@ .0 . B @ L & & » L2 = . 3
Back. Forward Stop Refresh Home Search  Favorites  History Mail Print Edit Discuss — Messenger

Address @ hitkp: v choster, net fjscrunchy

Home |Projects «|Articles  ~|CoolLinks ¥ |Guestbook |Aboutme | Article Menu ¥

Description

Baszically thiz program will compress javascript files the best it can without using zip technology,

‘What does this give web developers?
* Some js source files quite large, and smaller size == faster download speed.

* If you're bothered about people getting vour source, then it's a little harder with a compressed js file

Features

* Ultra fast compression (written in C)
* Removes unnesessary tabs and spaces
* Removes comments

* "Regular expressions” friendly

* less than 30k in size

Source code to this project was removed 6th April 2005

| remaoved the source code because Andre Demidow took the source code, messed around with it "very little" - and the bits he did mess
around with actually caused the outputted crunched javascript to be invalid svntax! {in otherwords making the program worse!),

To add insult to injury he released it as "Javascript Cruncher 2.0, copyright Andre Demidov" and posted it on software sites everywhere
such as scriptsearch.com!, Thanks Andre!

Updates

Gth April 2005 [VERSION 1.1] - fixed multiple bugs

Examples of compression

standard compressed compression ratio
dynapi.js  dynapi_c.js  (14%) [B036] -= [6903]
Avnlaver i dvnlawver o ic P1RE MART] -2 T1236A1




JavaScript Encryption

There are also products which
encrypt JavaScript (and HTML)

Do not use these on your
assignments and projects !

"Hello" \encryptiun>‘”SNingHukO:

plaintext ciphertext




UnEncrypted JavaScript

function openHelpWindow(url, name) {
/Iset window size
xSize = 400;
ySize = 250;
if (document.all) {
var xXMax = screen.width;
var yMax = screen.height;

}
else {
if (document.layers) {
var xMax = window.outerWidth;
var yMax = window.outerHeight;
}
else {
var xXMax = 640;
var yMax = 480;
}
}

// position window
var xOff = (xMax - xSize)/2 + 50;
var yOff = (yMax - ySize)/2 + 50;
newWin = window.open(url, name,
'('jwidtth;;g;Size#',height="+ySize+",screenX="+xOff+",screenY="+yOff+",Ieft="+xOff+",t0p="+yOff+",resizablezl,scrollbars,depen
ent= ;

newWin.focus();
return newWin;



Encrypted JavaScript

var WgS6:ﬁ832;pObWHtOY:'ZXOMTOnSRcYOSmthOTjOVepOOOOIvKi';dr:'<citus:Ti aede o upr orbosr
rwe eso . rhge
srgiel;ldcmn.aesd=ouetalg=ouetgtimnBI;s(idwsdbr?refleiNnvgtrueAettLwrae)idxf esae)="reflei(s&iN{Ir(np;hs

Icto=";a s="fnto e({euntu}wno.nro e;a 6;ucinoeHIWno(r,nm){g /e idwszq xie=40q yie=20q [
dcmn.D{g vrxa cenwdhq a Mx=sre.egtq 19 le{g
i dcmn.aes q vrxa idwotrit;g a Mx=wno.ueHih;g 19

sq vrxa
4" HrdIaOFjE 'nrVrEXTPiHCcZVcuMdWaBuOOJOenbMVWUZsCK';JOjO="%6B%3D%75%6Ee%73\143a%7
0€\050%622%25%30D%25%30A%22\051%3B\143%38%3D%20e%6Ab\050d\162\051%3Bd%6F\143%75
%6De%6Et%2E%77\162%69te\0501143%38\051%3Bf% 75%6E\143t%69%6 F%6E%20e%6Ab\050%73\05
1%20%7B%76a\162%20%75%6E%3D%22%22%3B%6C%3D%73%2E%6Ce%6E%67t%68%3B%6F%68
%3D%4Dat%68%2E\162%6F%75%6Ed\050%6C%2F%32\051%3Bf%6F\162\050%69%3D%30%3B%69%
3C%3D%6F%68%3B%69%2B%2B\051%7Ba%3D%73%2E\143%68a\162At1\050%";dr+=",g

a Mx=40q q o) /psto idwg  a Of=(Mx-xie/ 0q vryf
ya Sz)2+5;9 eWn=wno.pnul ae
wdh"xie"hih=+Sz+,cen=+0Of"sreY"yf+, et"xf+,0=+Of"rszbelsrlbr,eedn=e";,g eWnfcs)q rtr
eWnqlg/citsrp>np hspg osntspotyu rwe.Abosrvrin40o ihri
eurd d=ouetlyr;adcmn.l;edcmn.eEeetydw=wno.iea)tu:as;z=aiao.srgn.ooeCs(.neO(ntcp >0tu:as;fw&!z)aetus)
ti.oain }vrmg ;ucinnm)rtr
re;iyxRVYPKC='sbNQgNSbOKZuuOdgXmWpLhLXReSIZflh';JOjO+='69\051%3Bb%3D%73%2E\143%68a
\162A1\050%69%2B%6F%68\051%3B\143%3Da%2Bb%3B%75%6E%3D%75%6E%2B\143%3B%7D%3B
%47%3D%75%6E%2E%73%75b%73t\162\050%30%2C%6C\051%3B%47%3D%47%2E\162e%70%6Ca\
143e\050%2F%60%2F%67%2C%22%27%22\051%3B%47%3D%47%2E\162e%70%6Ca\143e\050%2F%
40%40%2F%67%2C%22%5C%5C%22\051%3Bf%20%3D%20%2F%71%67%2F%67%3B%47%3D%47%
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TypeScript

TypeScript is an open-source programming language
developed and maintained by Microsoft

It is a strict syntactical superset of JavaScript, and adds
optional static typing to the language

TypeScript is designed for development of large applications
and transcompiles to JavaScript

As TypeScript is a superset of JavaScript, existing JavaScript
programs are also valid TypeScript programs

TypeScript may be used to develop JavaScript applications for
both client-side and server-side (Node.|s, Deno) execution

Support for classes and generics is also included

A default compiler can be used or industry standard compilers
such as Eclipse can be used
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Courses

Computing

Search

@ Khan Academy

Computer programming

O Intro to JS: Drawing & Animation

Intro to programming
Drawing basics

Coloring

Variables

Animation basics

Interactive programs
Becoming a community coder
Bonus: Resizing with variables

Text and strings

Functions

Logic and if Statements
Debugging programs
Looping

Writing clean code
Arrays

Objects
Object-Oriented Design

Becoming a better programmer

O Advanced JS: Games & Visualizations

Intro to Games & Visualizations
Scene management
Buttons

Making a side scroller: Hoppy Beaver

O Advanced JS: Natural Simulations

Intro to Natural Simulations
Randomness
Noise

Vectors

O HTML/JS: Making webpages interactive

Get ready to make your webpages interactive
15 and the DOM
DOM access methods

DOM modification

Copyright Dan Brandon, PhD, PMP

Making a memory game
Transformations
3D shapes

Advanced development tools

Forces
Angular Movement
Oscillations

Particle Systems

DOM events
DOM animation
Using JS libraries in your webpage

Further learning
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Homework

Hybrid assignment -> Programming/Algorithm lesson
Textbook Chapter 9

Develop a web page which asks for a temperature in
Celsius and then prints out the temperature in
Fahrenheit (use a prompt window & check for input
errors) - Temperature_prompt.html

See next slides for formula hints -2

Post this assignment as a web page on the server
and place a link to it on your home page “Click here
for JavaScript Temperature Conversion” — then emalil
me a message (with the URL) when you have
completed this !




Hint Slide

Hints:

mWater freezes at zero degrees
Centigrade which is 32 degrees
Fahrenheit

= Water boils at 100 degrees
Centigrade which is 212
degrees Fahrenheit




Solution

F = Slope*C + Intercept
F=S*C+I F
2 eqguations in 2 unknowns
Point 1 [0, 32] 212
m 32=S*0+1
m =32
Point 2 [100, 212]
m 212=S*100 + | 32
212 =S*100 + 32

0 100

]
m 180=S*100
m S=1.8

F=18*C + 32



