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Internet/WWW
Network
Collection of connected computers that communicate and share resources
Protocol
Set of rules that govern communication
The “language” spoken by the computers in a network
Transmission control protocol/internet protocol (TCP/IP)
Format for transmitting and receiving small packets of data
Internet
Global network using TCP/IP
All the hardware and software that runs the network
Hypertext transfer protocol (HTTP)
Format for requesting and providing files, operates using TCP
The world wide web (WWW)
All the data provided to users by the internet, what you see when you browse
Requests for data are (usually) made using HTTP

History
Origins with United States Department of Defense/DoD (1960s)
Design a large-scale computer network
Provide communications and remote access
Required to withstand physical attack
No central structure or control
Add and remove computers on the fly
Dubbed ARPAnet (funded by Advanced Research Projects Agency)

Use at ARPA-funded research institutions (1970s)
UCLA was first connected in 1969, some competing networks at other universities

Growing audience (1980s)
National Science Foundation – NSFNet (1986)
Over a million computers connected, 1992
Some commercial networks (AOL, CompuServe)

Creation of the World Wide Web (1989)
Led by Tim Berners-Lee at CERN (Conseil Européen pour la Recherche Nucléaire)
Could search for documents on any document server
Documents featured embedded links (hypertext)

IP Addresses
Every machine on Internet has IP address
IPv4 (IPv6 not commonly used)
Composed of 4 integers (range value from 0-255) :
A – regional destination
B – subnet of A
C – subnet of B
D – machine 

130.13.13.22
130.15 – Queen’s University
15 – CASLAB
22 – CISC282 machine

Determine own IP address (Windows: ipconfig, Mac/Linux: ifconfig)

IP addresses are assigned
CASLAB assigns 22 to CISC282 machine, Queen’s assigns 15 to CASLAB
Another entity assigns 130.15 to Queen’s

Who is in charge?
Internet Corporation for Assigned Names and Numbers (ICANN)
Assigns address blocks to Regional Internet Registries (RIRs)
Canada is served by American Registry for Internet Numbers (ARIN)

Domain Name System
IP addresses rarely used to browse
One website may be served by many machines with many IP addresses
Ex. google.ca is hosted on many machines
One machine with one IP address may serve many different websites
Ex. sites.cs.queensu.ca and flux.cs.queensu.ca are hosted on the same machine
Websites are associated with domain names
Domain name system (DNS) does the conversion
Translates names into IP addresses
Domain name servers are widespread
All subnets have them to serve their network
There are 13 root name servers, queried as a “last resort”
Who is in charge of domain names? 
ICANN
Provides accreditation for domain name registrars
Register domain names at: www.internic.net/origin.html
Responsible for operating the 13 root name servers

Uniform Resource Locators
http:///courses.caslab.queensu.ca/cisc282
http://www.cbc.ca/ageofpersuasion/faq.html
http: - scheme, usually a protocol
www.cbc.ca - fully qualified domain name
ca – top-level domain
ageofpersuasion/faq.html – path to the requested file

Who is in charge of top-level domains?
Internet Assigned Numbers Authority (IANA)
Delegates management of each domain to other organizations
.ca: Canadian Internet Registration Authority (CIRA)
.com: VeriSign Global Registry Services

Internet Hardware
Modem
Translates packets into a transmissible signal (ex. fiber-optic, wireless)
Switch
Sends and receives packets
Router
Routes packets
Provides an entry and exit point for a subnet
Routes packets to/from subnet and parent network
Server
Machine with an IP address
Runs software that provides different services
Web server: manages HTTP requests
Domain name server: answers DNS queries
Mail server: handles Simple Mail Transfer Protocol (SMTP) requests

When you browse
[image: ]

1. Type a URL into your browser/click a link
2. Router queries the DNS for the IP address of the right web server
3. Request goes to your “nearest” domain name server (likely at your ISP)
a. If server can resolve the name, returns IP address
b. If not, sends DNS request up the chain (possibly reaching a root name server) until the name is resolved, and the IP address is returned
4. Computer sends packets with your request to the web server at the given IP address
5. Internet funnels your packets through switches and routers to the web server
6. Web server sends packets with the information you requested back to your machine
7. Browser displays the information
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Intro
Hypertext Markup Language
Markup language
Set of words/symbols
Assigns properties to text, not actually part of the text
Specifies the content of the page
Also appearance/behaviour (now done by stylesheets/scripts)

W3C – World Wide Web Consortium
Develops/recommends specifications
Producing web pages (HTML, CSS)
Rendering/searching websites
Protocols (HTTP)
Internalization
Mobile Devices
Headed by Tim Berners-Lee
Doesn’t actually set standards
The Internet Engineering Task Force (IETF) does

History
WorldWideWeb – first web browser, written in Objective-C
1991: created by Tim Berners-Lee at CERN (WorldWideWeb)
1994: HTML2 standard published by IETF
1996/97: HTML3.2 standardized – features forms, internationalization
1997: HTML4 released by W3C – features stylesheets, scripting
1999: HTML4.01 approved by W3C – commonly used for many years
2000: XHTML1 released by W3C – commonly used, supports older browsers
2004: HTML5 work begun
Goal: replace HTML4 and XHTML1
Initially begun by WHATWG (Web Hypertext Application Technology Working Group)
Includes Apple, Mozilla, Opera
2007: W3C begins work on WHATWG on HTML5
2011: W3C splits with WHATWG on HTML5
W3C wanted an “HTML5 Recommendation”
A final specification
WHATWG wanted a “Living Standard for HTML”
Evolving specification
Presently, there are two HTML5 specifications
WHATWG is evolving, W3C is a “candidate recommendation”
Cherry-picks portions of WHATWG

HTML is inconsistent
Developed over a period of several decades, by a wide array of people with different priorities
Didn’t know of each other’s existence

The idea of a “living standard” in a good one
Browsers often have supported features ahead of specifications
Same support across platforms/devices
Forces updates for elements which browsers may otherwise choose to ignore
What ultimately matters – browser implementation
Browsers/versions required for a site?
Must work around this

	Approach
	Older HTML
	XHTML
	HTML5

	Syntax rules
	Lax
	Strict
	Less strict

	Manages
	Content, style, behaviour
	Content
	Content

	Browser support
	Waning
	Excellent
	Variable

	Validation
	Waning
	Yes
	Yes

	Closing tags
	Not always required
	Required
	Not always required



HTML depreciation – attempt to preserve backwards compatibility
Disallowed, but not disabled
May or may not work

Fundamentals
Extension for files: html
Main page for a website: index.html
Ignores most whitespace

Comments: <!-- comment -->
Tags: <tagName attribute = “value”> content </tagName>
Special characters: 
	“
	&quot;

	&
	&amp;

	<
	&lt;

	>
	&gt;

	~
	&tilde;

	(space)
	&nbsp;



XHTML document structure
<!-- Document type definition -->

<!DOCTYPE html PUBLIC “-//W3C//DTD XHTML 1.0 Transitional//EN”
“http://www.w3.org/1999/xhtml”>

<html xmlns = “http://www.w3.org/1999/xhtml”>

<head>
<title>Your title</title>
<meta http-equiv-“content-type” 
content=”text.html;charset=utf-8” />
<meta name=”author” content=”Your name”/>
</head>

<body>
<p>Your content</p>
</body>

</html>

HTML5 document structure
<!DOCTYPE html>

<html>

<head>
<title>Your title</title>
<meta charset=”UTF-8”>
<meta name=”author” content=”Your name”/>
</head>

<body>
<p>Your content</p>
</body>

</html>

DOCTYPE
Tells browser how to render
HTML5 is backwards-compatible – will work with older browsers
XHTML components
Version number
Standard
Strict: must conform
Transitional: permits depreciated items
Frameset: for use with frames
Link to file with document type definition

HTML Tags
Identify beginning/end of page
Opening tag MUST always follow DOCTYPE
XHTML version assigns a value to the xmlns attribute
Determines XHTML namespace
Element and attribute names
Not a link to the file

Header
Provides info about the page
Title/character set should always be specified

Can set metadata
“Data about data”
<meta name=”item” content=”value”/>
Some predefined meta tags: author, description, keywords
Can specify whatever you like

Body
Container for the page’s content
Two types of elements:
Block – represents significant pieces of content, rectangular block
Can be nested within other block elements
Inline – represents smaller pieces of content within a block
Can be nested within other inline elements
Can NOT contain block elements

Basic block elements
Paragraph: <p>content</p>

Headings: <h#>content</h#>
Where # ranges from 1-6
Higher the #, larger the text

Horizontal rule: <hr/>
Horizontal line that divides block elements

Block quotation: <blockquote>content</blockquote>
Intended for paragraph-length quotes
Must nest another block-level element in this one for XHTML

Preformatted text: <pre>content</pre>
Preserves whitespace

Lists
Specify lists of items, displayed in order given (top to bottom)

Unordered list (bulleted): <ul>list items</ul>
Ordered list (numbered): <ol>list items</ol>
List items: <li>content</li>
Lists can be nested in list items

Definition lists
Definition list: <dl>definition terms and descriptions</dl>
Definition term: <dt>content</dt>
Definition description: <dd>content</dd>
Each term should be followed by a description

Tables
Table: <table>caption and table rows</table>
Caption (optional name of table): <caption>content</caption>
Table rows: <tr>table headings or data</tr>
Table headings: <th>content</th>
Table data: <td>content</td>

Borders
<table border=”1”>

Merging cells
<th rowspan=”#” colspan=”#”>content</th>
<td rowspan=”#” colspan=”#”>content</td>
rowspan merges # cells vertically
colspan merges # horizontally

MIME Types
Multipurpose Internet Mail Extensions
Method for specifying a resource’s type, originally for e-mail use
Used by many web protocols, declared using metadata
Using XHTML, must declare your resources’ types to use them
Declare page type in the header for validation
<meta http-equiv=”Content-Type” content=”text/html;charset=utf-8/>

Format: category/subcategory
	Type
	Mime Type
	Description

	AV
	video/quicktime
audio/mpg
	QuickTime movies
MPEG or MP3

	Image
	image/gif
image/jpeg
image/png
	GIF image
JPEG image
PNG image

	Text
	text/css
text/html
text/javascript
	CSS stylesheet
HTML webpage
JavaScript program



Basic Inline Elements
Code (denotes code/technical material): <code>content</code>
Line break (inserts new line): <br/>
Abbreviation: <abbr title=”full”>content</abbr>
Full title displayed as tooltip on mouseover
Emphasis: <em>content</em> - italics
<strong>content</strong> - bolds
Superscript: <sup>content</sup>
Subscript: <sub>content</sub>

Images
<img src=”path” alt=”description”>

path
URL: http://validator.w3.org/images/w3c.png
Absolute: /images/w3c.png
Begins front document root on web server
Relative: ../images/w3c.png
With respect to the current file’s path

description
Displayed if there is no image at path

Optional attributes
title = “text” (shown as tooltip)
width = “#” or width = “%”
height = “#” or height = “%”
% relative to page

img is part inline, and part block

Anchors
<a href = “path”>content</a>

path
Can also be URL, absolute, relative

Targets are created using “id” attribute
Common to all block/inline tags
<h1 id=”links”>Links</h1>
<a href=”#links”>Click here for links!</a>
<a href=”index.html#links”>Links are here!</a>

Anchors are inline elements
Should only wrap other inline elements
XHTML prefers this, but not always feasible

HTML5, anchors can wrap multiple elements
Even multiple block elements
Just not another “a” element

(X)HTML outline
In <h#> headings, # represents its rank
Nested headings create an outline, implicit sectioning

<h1>A</h1>
<h2>B</h2>
<h2>C</h2>
<h1>D</h1>

HTML5 outline
<header>content</header>
<nav>content</nav>
Should not be used for ALL sets of links, primary site navigation
Sometimes secondary navigation (ex. sidebar)
<article>content</article>
Self contained content
<section>content</section
Thematic grouping of content, typically starting with a heading
Can contain articles
Section headings can restart rank #’s
<aside>content</aside>
Tangentially related content
<footer>content</footer>
Concluding content (ex. copyright)
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Cascading Style Sheets
System for defining a document’s style

Background
CSS1: recommended by W3C in 1996
CSS2: developed in 1998, included many new features, only some accepted
CSS2.1: response to lack of implementation, excellent browser support
CSS3: recently recommended by W3C, browser support is variable

Why use CSS?
Flexible (apply style in one, many, or all cases
Centralized (change one style sheet  change all usages)
Powerful (many features for text/layout)

Style sheet levels
Inline
Lowest level, takes precedence over all other specifications
<p style=”color: red”>
A paragraph
</p>

Document
Mid-level, has precedence for given document, but not over inline
<head>
<style>
p {
color: red;
}
</style>
</head>

p {…} is a rule
p is the selector
color is the property
red is the value

External
Highest level, doesn’t take precedence over inline/document
Rules defined in another file

p {
color: red;
}

External style sheets
Rules defined in separate text file
 (X)HTML document header
<link rel=”stylesheet” type=”text/css” href=”path”>
rel: relationship to document
type: MIME type
href: path to file
HTML5 document header
<link rel=”stylesheet” href=”path”>

Why use external?
Can be applied to multiple pages
Can be validated
Naturally separates content from style (HTML from CSS)
Keeps everything centralized

CSS Rules
Used to define styles for the document
Selector: what to apply style to
Property: what you want changed
Value: how you want it changed
selector {
property: value;
…
}

Simple selectors
Single HTML element name or list of HTML element names

h1, h2 {
color: blue;
}

Applied to all instances of the element(s)

Contextual selectors
HTML element names separated by whitespace
Represents series of nested elements

ul li strong {
color: purple;
}

ul: outer
li, strong: inner

Applied to all instances of the elements in the context
Order is important

Class selectors
HTML element name connected to a class name
You create a class name, connected by a period

p.maroonText {
color: maroon;
}

Applied to all instances of that element where class name is specified:
<p class=”maroonText”>
Used to change the style for one tag occasionally

Generic selectors
Class name preceded by a period

.limeText {
color: lime;
}

Applied to all elements where class name is specified as an attribute
<p class=”limeText”>
<h1 class=”limeText rightAlign”>
Changing style for several tags occasionally

ID selectors
ID preceded by #
#links {
color: teal;
}

<a id=”links” href=”…”>

Use to change the style for a single element once

Other selectors
Universal – applied to all elements in the document
* {
color: gray;
}

Direct context – to inner elements nested immediately within outer element
.listFuschia > li {
color: fuschia;
}

Pseudo selectors
Typically document-related, reflect an element’s context in the page
Ex. first letter of some text, links that have been visited
p:pseudo {
…
}

Some pseudo-elements – :first-letter, :first-line
Some pseudo-classes - :link, :visited, :hover
:before, :after
Use with content: text value
Inserts text value before/after element’s content

Properties
Colours
Named predefined colours
RGB value: rgb(255,0,0)
Hexadecimal value: #8000FF

Colour properties
color: specifies foreground (usually text) colour
background-color: sets the background colour

Font
font-family: declares font to be used
font-family: “Verdana”, “Arial”, sans-serif
Generic names: serif, sans-serif, monospace, cursive, fantasy
End with a generic name as a default
font-size: specifies size of the characters (unit value, % or named)
Unit values: points (pt), pixels (px), m-sized (em)
Percentage: with respect to current size
Absolutely-named sized: xx-small, x-small… xx-large
Relatively-named sized: smaller, larger
font-style: normal, italic
font-weight: normal, bold
text-align: left, center, right, justify
text-decoration: underline, overline, line-through, blink, none
line-height: sets height of each line, unit values (pt, px, em), or %

Lists and tables
Lists
list-style-type: specifies bullets/numbering used
none, circle, square, lower-roman, upper-roman
Tables
caption-side: specifies placement of the caption
top, bottom
Can also apply styles to td, th

Containing elements
Blocks within blocks
Inline within blocks
Inline within inline

All elements have containing elements
<body> or parent block element

Span
<span class=”…”>content</span>
Inline element
A tag for when there is no tag
Used for inline content without tags

<p> 
There was one <span class=”error”>error</span>.
</p>

Div
<div class=”…”>content</span>
Block element

Box model
Method for specifying layout, can be applied to block elements

Content
width: sets width of content (unit value, %)
height: sets height of content (unit value, %)
Fills containing block by default
Can also set min-width, max-width, etc.
Applies to blocks, images and floats

Padding
padding: sets space around content (unit value, %)
padding-top, padding-bottom, etc.
Shares background colour with content

Margins
margin: sets space around border (unit value, %)
Can specify sides
Does NOT share background with content
Be careful of margin collapse
Two stacked block elements, margins may merge

Border
border-style: none, dotted, dashed etc.
Can also specify border-left-style, etc.
border-color: name, RGB or hex
Can specify side, border-top-color, etc.
border-width: unit value, %, or named (thin, medium, thick)
Can set to specific side
border-collapse: sets border to single line (collapse, separate)

Display
Renders element differently (specifies rendering category
display: block, inline, inline-block, table-cell, etc.
Doesn’t actually make the element something else, just displays it
inline-block: parent element treats like inline, child thinks it’s a block

Standard page layout
Within <body>
Block elements arranged vertically, placed in given order, occupy width of page

Within block elements
Inline elements arranged horizontally, left to right, wrap as lines fill

Floating elements
Removed from standard flow
Vertical position unchanged, horizontal position specified
Oriented in containing block
float: left, right, none

Not synonymous with alignment, relates to flow and placement
Block elements typically set as floats

Preventing wrapping
clear: left, right, both, none
Positions an element under floats
Value – position of float to avoid
So clear: right, will put the element under the lowest right float

Fitting floats
Float may not fit in containing element, may be significantly larger
clearfix: forces container to clear after itself
Uses series of CSS rules

Micro-Clearfix
.clearfix:before, clearfix:after {
content: “”;
display: table;
}
.clearfix:after {
clear: both;
}
.clearfix {
zoom: 1;
}

Updated Classic
.clearfix:after {
visibility: hidden;
display: block;
content: “”;
clear: both;
height: 0;
}
*html .clearfix {zoom: 1;}
*:first-child+html .clearfix {
zoom: 1;
}

Not regarded as an ideal solution, blunt instrument/hack
Alternatives:
Apply “clear: both” to next block element
Try overflow: visible, hidden, scroll, auto

Creating columns
Use div for each column, apply style(s)

<div class=”outerColumn”>
<div class=”innerColumn”> … </div>
</div>
Repeat this for all columns

<p class=”noWrap”> … </p>

Specify width and float direction for each

outerColumn {
float: left;
width: 33.3%;
}
innerColumn {
margin-left: 5px;
margin-right: 5px;
}
.noWrap {
clear: both;
}
Applying clear to the following block

Inheritance
Nested elements inherit styles from parents, styles carry downwards
Ex) p to ul to em

Conflict
An element may be subject to many styles
Directly applied
Inherited

Some styles may conflict (same properties, different values)

p { color: red; }
em { color: blue; }

Types of conflict
Between parent elements: closest in hierarchy wins
Between application to same element (class, id): most specific wins
(ID, class, tag)
Between definitions for the same selector: last one defined wins
Mix: generally, the closest and most specific

Shorthands
Properties that set several other properties

font: style variant weight size family
Size and family are required
Ex. italic bold 14pt sans-serif

border: width style color

Internet Explorer 6
Poorly interprets some CSS properties, particularly wrt layout
Box model standard, width and height applied to content
Width and height applied to content AND padding
No support for max-height, mid-width etc.
Issues with floats

Centering
text-align: for inline content (text, images)
margin: for blocks (margin-left: auto, margin-right: auto)
Must set width to work
reset.css: set basic values for tags
line-height: 1.0, margin: 0, etc.
Must be the first stylesheet loaded

Positioning
Removes element from standard flow

position: static, relative, absolute, fixed
Sets orientation of element, default is static
top, bottom, left, right: unit value or %

Relative: with respect to default (static) position
Absolute: with respect to containing block element 
If block also uses absolute/relative
If not, defaults to page
Fixed: with respect to page

Mobile browsers
Designed for not-desktop display
Challenges: small screen size, less feature support, bandwidth
Plan how to “shrink” the site

@media queries
CSS2: define media-specific rules (screen, print, etc.)
CSS3: define media- and feature-specific rules (width, orientation)
Connect with booleans and &
Several features permit min- and max- prefixes

@media screen and (max-width: width) { … }

width and device-width
Former is width of the window, latter is width of device

	Smartphone portrait
	320px, 480px…

	Smartphone landscape
	480px, 640px…

	Tablet portrait
	640px, 768px, 800px…

	Tablet landscape
	768px, 800px, 960px…

	Larger screens
	1024px, 1224px, 1280px…



Fixed vs. Fluid layout
Fixed-width
Define overall width of the content in px
Greater control
Fluid-width
Define overall width of the content in %
Shrink/expands to all window sized

ID Conditional Comments
<!—[if lt IE 8]-->
<link rel=”stylesheet” href=”./css/ielt8.css”/>
<![endif]-->

Supports older versions of IE

Rendering engines
Browsers have their own rendering engines (styles/displays content)
IE: trident
Firefox: gecko
Safari and Chrome: WebKit
Chrome: Blink

Vendor prefixes
Precede some CSS properties, designed for browser-specific features
IE: -ms-
Firefox: -moz-
Safari and Chrome: -webkit-
Chrome: trying to eliminate

CSS3
opacity: sets opacity/transparency of element (decimal 0-1)
border-radius: rounds element corners (px or %)
box-shadow, text-shadow: add shading to elements
color: formatted color value
inset: creates inner shadow
All other values in px
h-shadow and v-shadow required

box-shadow: h-shadow v-shadow blur spread color inset
text-shadow: h-shadow v-shadow blur color

Fallbacks
Alternatives to manage browser inconsistencies (HTML, CSS, JavaScript)
Put fallbacks in the same rule
Watch the order and property

font-family: Verdana, Arial, sans-serif;
Tries Verdana, then Arial, then sans-serif

background-color: #222;
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background-color: rgba(0, 0, 0, 0.75);

Intro
Lightweight, versatile
But not universally respected
Appreciated in the web domain

Adds programmatic functionality to webpages
Dynamically altering the page
Handles interaction with the user
Responds to events, validates input, etc.

Implements from ECMAScript standard
An industry association, develops standards like “Office Open XML Formats”
Created at Netscape, IE version was called JScript until recently

Runs client-side in browser
Loaded with the webpage, along with HTML and CSS
No other communication required with the server

Java vs. JavaScript
	Aspect
	Java
	JavaScript

	Type
	Compiled
	Interpreted

	Variables
	Typed
Declared
	Untyped
Declared or undeclared

	Errors 
	Exceptions
	Generally ignored

	Design focus
	Objects
	Functions 



Linking to HTML
Explicit embedding
JavaScript code lives in HTML file
Problematic
Doesn’t separate content and behaviour
Can cause XHTML validation errors
Can’t be used in multiple files
Implicit embedding
JavaScript code lives in separate file
Linked to HTML file using <script> tag

<script src=”path”></script>

Fundamental types
String: “in double quotes”, ‘or single quotes’
Number: 12, 2.15, -0.13
Boolean: true, false
Array: [1, 3, 5, 7, 11]
Object: {course: “CISC282”, grade:100}
Function: function helloWorld() {…}
Null: null
Undefined: undefined

Number
Both real and integers
Basic operators: +, -, *, /, %
Division may produce a real (10 / 4 = 2.5)
Operators with assignment: ++, --, +=, -=, *=, /=

Constants
Number.MIN_VALUE and Number.MAX_VALUE
Smallest and largest values permitted
Number.NEGATIVE_INFINITY
Number.POSITIVE_INFINITY
Aka “Infinity”
Number.NaN
“Not a number”
Result of an invalid expression
Ex. 10 / “Hello world!” – NaN

Math
Global object provided by JavaScript, offers useful properties/functions
Ex. Math.PI

	Function
	Return Value

	Math.min(x,y)
	Minimum of the two parameters

	Math.max(x,y)
	Maximum of the two parameters

	Math.random()
	A random-ish value in [0,1]

	Math.floor(x)
	Integer resulting from rounding down

	Math.ceil(x)
	Integer resulting from rounding up



Variables
Loosely typed, can store values of any variety (unlike Java)
Declaration not necessary, but highly recommended
Names begin with letter or underscore, can include digits

Strings
Enclose in double quotes “like this”
Use \” for double-quote character
Same goes for apostrophe character ‘

Other special characters
\\ Backslash
\n Newline
\t Tab

Individual characters indexed from 0
Concatenate with + operator
Converts other types to Strings as needed
2+4 + “ is the answer”  “6 is the answer”

parseInt(…), parseFloat(…) convert Strings to Numbers
NaN if invalid parameter

.length property – like arrays in Java

	Function
	Return Value

	charAt(anIndex)
	Individual character at given index

	indexOf(aString)
	Index of first occurrence of aString.
-1 if not present

	substring(start, end)
	Characters between the given indices

	toLowerCase()
	Copy string with all lowercase

	toUpperCase()
	Copy string with all uppercase



For loops
for (initialValue; condition; operation) {…}
Ex. for (var i = 10; i > 0; i--) {…}

null and undefined
null: nothing
undefined: confusion, what’s this?
All declared variables have undefined as initial value, until assigned

Some handy things
typeof: operator that determines the type of a parameter
Returns type name as a String
typeof item
OR typeof(item)
Date: object with timing functions
var localTime = new Date();

	A few functions
	Result 

	toLocaleString()
	Current date and time as a string

	getDay(), getMonth(), getDate(), getFullYear()
	Current day of the week, month, day of the month, and year

	getTime()
	Number of milliseconds since Jan 1, 1970



Dialogs
alert(message): displays message with OK button
confirm(message): displays message with OK and Cancel buttons
Returns true for OK, false for Cancel
prompt(promptMsg, sampleText): displays promptMsg
With OK, Cancel and text input box
sampleText is optional; displayed in input box
Returns input for OK, null for Cancel

true and false
Boolean true and false are truly so
Falsey: something that evaluates to false but isn’t really
String “” (empty)
Number 0
NaN, null, undefined
Truthy: something that evaluates to true but isn’t really
All strings except “”
All numbers except 0

Boolean Operators
	Operator
	Result
	Description

	x || y
	x v y
	x OR y

	x && y
	x ^ y
	x AND y

	!x
	Not x
	NOT x



Only use Boolean operands
x || y: yields x if truthy, yields y otherwise
x && y: yields x if falsey, yields y otherwise

Testing equivalence
	Operator
	Tests

	>, >=
	Greater than, or equal to

	<, <=
	Less than, or equal to

	!=, ==
	Not equal to, equal to

	!==, ===
	Strictly not equal to, strictly equal to



Standard equivalence: performs conversion
4 == “4”  true

Strict equivalence: takes type into account
4 === “4”  false

if Statements
if (condition) {…}
else if (condition {…}
else {…}

while and switch
while (condition) {…}

do {…}
while (condition);

switch(value)
{
case value1:
…
break;
…
case valueN:
…
break;
default:
…
break;
}

Functions
function name (parameter1, … parameterN)
{
…
return value;
}

Too many parameters: extra parameters are ignored
Can access full list using “arguments” array
Too few parameters: others are assigned values “undefined”
No return value specified: function returns “undefined”

Variable scope
Local variables: explicitly declared/can only be used within that function
Global variables: declared outside function, implicit or explicit

Arrays
Several ways to create an array:
var anArray = [];
anArray[0] = 12;
anArray[1] = “hello”;
anArray[2] = (3/4);

var anArray = newArray(1);
anArray[0] = 12;
anArray[2] = (3/4);
anArray[1] = “hello”;

var anArray = [12, 0.76, “hello”];

var anArray = new Array(12, 0.75, “hello”);

Size is dynamic
Increases to accommodate largest index
Some entries may be undefined

Array functions
	Function
	Result

	concat(array1,… array2)
	Single array formed from parameters

	push(value1,… valueN)
	Adds given value(s) to end of array

	upshift(value1,… valueN)
	Adds given value(s) to front of array

	shift()
	Removes first element of array and returns it

	sort()
	Sorts elements in array



Best practices
Use semicolons to end statements
Optional, but can cause issues
Explicitly declare all variables
Avoid using global variables
Comments are always important
\\ single lines
\*…*\ for multiple lines

Events
Browsing requires user interaction (mouse click, load/leave sites, typing)
These are called events

JavaScript and Events
Create functions to respond to user actions: event handlers
Register the functions to events and elements
Can be done in HTML file

<tag oneventName = “functionName()”>…</tag>
functionName is called when eventName occurs for the given element
example of event-driven programming

	Document Events


	Name
	The document must…
	Applicable elements

	load
	Finish loading
	<body>

	unload
	Be left by the user
	<body>

	Mouse Events


	click
	Click on the element
	<a>, <input>, Most

	dblclick 
	Double-click on the element
	Most

	mouseover 
	Move the mouse over the element
	Most

	mousemove 
	Move the mouse within the element
	Most

	mouseexit 
	Move mouse away from element
	Most

	mousedown 
	Press mouse button
	Most

	mouseup 
	Release mouse button
	Most

	Keyboard/Text Events


	Name
	The user must…
	Applicable elements

	blur
	Remove focus
	<a>, <input>,…

	focus 
	Apply focus
	<a>, <input>,…

	keydown 
	Press key in an element with focus
	<body> and form elements

	keypress*
	Press/release key in an element with focus. Not perfectly supported and not recommended
	<body> and form elements

	select 
	Select some of the page’s text
	<input> and <textarea>



Debugging JavaScript
Firefox is good for debugging
Web Developer menu  “Web Console”
“FireBug” provides additional features (breakpoints, step-through)

DOM
Document Object Model
Application programming interface (API) for XHTML
Sets of objects, properties and methods
Allows programming language to interact with an XHTML document via the provided items
Generally associated with JavaScript

History of Dom
First proposed by W3C in mid-1990s
DOM 0: no formal specification, implemented by all JS-enabled browsers
DOM1: 1998, first W3C specification
DOM2: 2000, mostly supported by Firefox, not IE
DOM3: 2004

Window
Represents web browser’s window, displaying current XHTML document

Access via global object “window”
Core element in DOM
All “global” DOM items actually belong to window
Properties AND functions
Access using window.item or just item

document.write(…) or window.document.write(…)

Window properties
	Property
	Type
	Description

	document 
	Document
	Current (X)HTML document

	history 
	History
	User’s recently visited pages

	location 
	Location
	Browser’s current URL

	navigator 
	Navigator
	The web browser

	screen 
	Screen
	The user’s screen



Window functions
	Method
	Description

	alert(…)
confirm(…)
prompt(…)
	Produce dialog boxes

	open(URL, name, …)
close()
	Open or close browser window

	focus(), blur()
	Place focus/take focus away from browser window

	moveBy(x,y)
moveTo(x,y)
	Change browser window position

	resizeBy(w,h)
resizeTo(w,h)
	Change browser window size

	scrollBy(x,y)
scrollTo(x,y)
	Scroll within browser window



Document
Actual XHTML document and all its elements
	Property
	Type
	Description

	body 
	Body
	Document’s body

	title 
	String
	Title of document

	anchors[]
images[], …
	Array
	Arrays containing all the document’s anchors, images…



	Method
	Return
	Description

	getElementById(id)
	Element
	Element with given id

	getElementsByName(name)
	Array
	All elements with given name

	getElementsByTagName(tagName)
	Array
	All elements with give tagName



Elements in DOM
Every element on a webpage is associated with an HTMLElement object in the DOM

Objects are most easily accessed with id attribute
<tag id=”idValue”>…</tag>

document.getElementById(“idValue”)

What can you do with HTMLElement?
Change content, style, element-specific attributes (src, href)

Some HTMLElement Properties
	Property
	Type
	Description

	className
	String
	Value(s) for the class attribute

	id
	String
	Value of the id attribute

	innerHTML
	String
	All content between the element’s opening and closing tags

	style 
	Style
	Contains the element’s style properties

	tagName
	String
	HTML tag of the element (uppercase)



Style
CSS properties/values applied to an element

Style properties correspond to CSS properties
Don’t use hyphens
style.backgroundColor  background-color
Property values are strings
style.width = “100px”
style.color = “blue”

Dynamic elements
style: change appearance of element
innerHTML: change text in element
position = absolute/relative: change position
top, right, bottom, left: change offset
visibility = visible/hidden: make element appear/disappear

Unobtrusive JavaScript
Goal: separate content, style, behaviour
Content: HTML
Style: CSS
Behaviour: JavaScript

Event handlers in tags  lack of separation
Better to dynamically attach in JavaScript

Every DOM element has properties that match events
domElement.onevent = functionName
Get element from document
Use these properties to attach event handlers
document.getElementById(“id”).onclick=functionName;

Attaching handlers
In second JavaScript file
<script src=”attachHandlers.js”></script>
<script src=”handleEvents.js”></script>

attachHandlers:
document.getElementById(“id1”).onclick=handler1;
document.getElementByID(“id2”).onchange=handler2;
…

handleEvents:
function handler1() {…}
function handler2() {…}
…

**BETTER CHOICE**
Via “onload” for Window
<script src=”attachAndHandle.js”></script>

attachAndHandle:
window.onload=attachHandlers;

function attachHandlers() {
document.getElementByID(“id1”).onclick=handler1;
document.getElementById(“id2”).onchange=handler2;
}

function handler1() {…}
function handler2() {…}

window.onload Conflict
Can only set window.onload=function once
What if you have multiple files for handlers/using other libraries?
Alternative: add a “listener”

window.addEventListener(eventName, function, false)

eventName is a String (ex. load)
function is a reference to the handler
false is for the useCapture parameter
true grabs event at a different point in DOM traversal

Event
Contains information about a JavaScript event
Accessed differently in earlier versions of IE

Firefox:
function handler (event) {…}

IE8 or earlier:
function handler ()
{
var event = window.event;
…
}

BOTH:
function handler (event)
{
var theEvent=event;
if (!theEvent)
{
theEvent=window.event;
}
…
}

Some Event properties
	Property
	Type
	Description
	Event category

	type
	String
	Event type (ex. “click”)
	All

	target (FX)
srcElement (IE)
	Element
	Element subject to the event
	All

	clientX
clientY
	Number
	Coordinates of the mouse cursor in the browser’s window
	Mouse

	screenX
screenY 
	Number
	Coordinates of mouse cursor on the screen
	Mouse

	keyCode
	Number
	ASCII value of key that was pressed
	Keyboard

	altKey
ctrlKey
shiftKey
	Boolean
	Whether the ALT, CTRL or Shift keys were also pressed
	Keyboard



The DOM Tree
Tree representation of the (X)HTML document)
All nodes are the HTMLElement
Root: “html” tag
Child nodes:
HTML element
Attribute and associated value of element
Some text within element
Internal nodes represent HTML elements
Attributes and text form the leaf nodes
Parent nodes mirror containing elements
Child nodes mirror sub-elements

<html>
<head>
<title>...</title>
<meta>...</meta>
</head>
<body>
<h1>H</h1>
<p>T
<ol>
<li>E</li>
<li>X</li>
</ol>
T
</p>
</body>
</html>

[image: ]

Tree Traversal
	Property
	Type
	Description

	parentNode
	Element
	Parent node of this node

	childNodes[]
	Array
	Array of node’s children

	nextSibling
previousSibling
	Element
	Next/previous nodes with the same parent

	firstChild
lastChild
	Element
	First/last child nodes of this node



Undeclared functions (aka anonymous functions)
function() {…}

Functions without names
Can assign to variable/use as argument
Why do this?
Shortcut when creating/assigning handlers
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Required in a few situations

JavaScript library with useful methods
Helpful with DOM, events, animation, AJAX
Created by John Resig
Announced at Barcamp NYC in 2006
Used by Google, Mozilla, Wordpress, Apple
Include it like any other JavaScript file
Hosted on several content delivery networks (CDNs)
Use URLs as the src in script tag

Using jQuery
Centered around jQuery class
Identified in several ways
jQuery  window.jQuery
$  window.$

Based around selectors
Usually strings used to identify elements in DOM
Several varieties:
tag: selects elements with given tag
#id selects element with given id
.class selects elements with given class
and more

Pass selectors to jQuery constructor
$(selector)
Returns jQuery object
Contains all the elements that match the selector

Call methods on jQuery object to alter elements
Full API listing on jQuery website
$(document).ready(function);
Alternative to $(window).load(function);
Called once entire page is loaded (not just DOM)

Some useful methods
	Method
	Description

	addClass(className)
removeClass(className)
	Adds/removes CSS class(es) from the elements

	prepend(content)
append(content)
	Adds content to beginning/end of element

	text()
text(newText)
	Returns/sets the text (without tags) within the element

	height()
width()
	Returns height/width of the element

	css(propertyName)
css(propertyName, value)
	Gets/sets the CSS value for the given property



Integrating timing
Examples of situations
Ensuring user performs actions in timely manner
Executing an action repeatedly over time
Displaying animation

Window offers some global functions to integrate timing
timeout and interval
Both set timer that counts down
Both call function once countdown is complete
Only interval repeats process

Timing functions
	Name
	Return
	Description

	setTimeout(anonFunction, delay)
	Number
	Starts a timer that calls anonFunction once after delay milliseconds; returns the timer’s ID

	clearTimeout(timerID)
	None
	Cancels the timer associated with timeout and the given ID

	setInterval(anonFunction, delay)
	Number
	Starts timer that calls anonFunction repeatedly after delay milliseconds; returns timer’s ID

	clearInterval(timerID)
	None
	Cancels timer associated with an interval and given ID



HTML and JavaScript
Forms
Collection of specific elements known as controls 
Allows user to enter information
Submit data to a web server

Controls are usually assigned  names via an attribute
<controlTag name=”controlName”… />
<controlTag name=”controlName”…>…</controlTag>

Should name each control whose data will be submitted
Name may not be entirely unique
May be applied to a series of elements representing different values for the same property

Information is sent to server as a query string
Series of name/value pairs
Automatically generated upon submission

<form action=”appURL” method=”submitMethod”>…</form>
appURL is the URL of an application on a web server
The program that will manage the form on the data server-side
form is a block element
All controls are inline
submitMethod must either be get or post

get and post
get: default if no other method is specified
Submits query string appended to appURL
appURL?name1=value1&…&nameN=valueN
Can also pass information to servers without forms
May hit a limit on the length of the URL
Some servers may truncate query string
post: submits query string separately from appURL
User doesn’t see it
No limits on length
Generally more secure

Input controls
<input type=”inputType” attributes />

Represents wide range of control elements
Boxes, buttons, etc.
inputType: variety of element
Same can be said for its attributes and properties
Also determines behaviour
tel: engages keypad for input on phones
email: automatically does some address validation

Text Box
<input type=”text”… />

Creates single-line text input area
User can type in small amount of data
XHTML attributes
value: initial text placed in box
size: number of visible characters before scrolling
maxlength: number of characters that may be entered
DOM properties
value: content of text box
disabled: whether the user may enter text or not

Checkboxes
<input type=”checkbox”… /> description

Creates checkbox
description: label
User may check/uncheck the box
Value in query string is “on” if checked
Ex. …&name=on&…
No value submitted if unchecked
XHTML attributes
checked: box is initially checked
DOM properties
checked: whether the box is checked or not

Radio buttons
<input type=”radio” name=”groupName” value=”buttonValue”… /> description

Creates radio button with description as label
Use the same groupName for a group of buttons
Only one can be selected at any time
Query string will contain single value for the group
Ex. …&groupName=buttonValue&…
XHTML attributes
value: value submitted in query string (default: “on”)
DOM properties
checked: whether the button is selected or not

Labels
<label>control and description</label>
<label for=”controlID”>description</label>

Makes a control’s description “clickable”
Click to select a checkbox, radio button, etc.
Why use labels?
Add functionality
Can apply tag-specific style with CSS
Helps screen readers better describe forms

Text area
<text area=”numRows” cols=”numCols”…>initialText</textarea>

Creates multiline text input area
Size is specified: numRows, numCols
Vertical scrollbar appears if more text is entered
DOM properties
value: content of text area
disabled: whether user can enter text or not
cols, rows: width/height of text area (as String)

Menus and lists
<select name=”menuName”…>
<option value=”value1”>entry1</option>
…
<option value=”valueN”>entryN</option>
</select>

Creates menu with given entries
Default is drop-down menu
Lists created by specifying “size” attribute
Sets number of entries shown at once
Ex. <select size=”5”…>
Permit multiple selection via “multiple” attribute
Ex. select size=”5” name=”x[]” multiple>
Options are specified like list items
Use selected attribute to specify an initial selection
Ex. <option selected…>
value is sent in query string

submit and reset
<input type=”submit” value=”buttonText” />
<input type=”reset” value=”buttonText” />

Submit: tells form to process data
Creates query string, taken from nameS and valueS of elements
Sends to server via get or post
Users provided appURL in form
Reset: clears contents of form
Restores all controls to default values

Some useful things
Styling
Tables were often used to organize forms
Better approach: CSS, finer control

<input type=”hidden” name”…” value=”…” />
A control that is never displayed
Useful for sending additional data to the server
Ex. information gleaned from History object

<fieldset>
<legend>caption</legend>
controls
</fieldset>
Groups controls with similar purpose/theme
Draws box around them, labels box with caption
Can be styled with CSS

<input type=”button” value=”buttonText”…>
Creates button labeled buttonText
Use to perform some action
Link to JavaScript function via the click event

Form events
	Name
	The user must…
	Applicable elements

	change 
	Apple focus to a control, alter value and remove focus
	<input>, <textarea>, <select>

	reset 
	Reset the form
	<form>

	submit 
	Submit the form
	<form>



Three phases of validation
As user types/selects data
Manages events such as onkeydown, onclick, etc.
Test current value against desired format
As user finishes altering existing data
Manage change event
Test current value against desired format
As user submits form
Manage submit event
Test all values against desired formats

First two phases: allows to warn the user
Alert him/her to errors before attempting to submit
Try to be obvious without hindering functionality
Strategies:
Dynamically alter status message in document
Dynamically alter control’s style
Last phase prevents submission of invalid data
Return true/false in a handler for submit
onsubmit=”return handler()” 
In (X)HTML
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Intro
Instead of static webpage, unless Javascript:
User requesets .php page
Server finds file and executes it (file is a program)
Program creates info for transmission
Browser receives info and displays it
Server-side scripting produces dynamic content
Server creates different info, users see different content

Procedural programming language (Rasmus Lerdorf, 1995)
Open source
PHP Hypertext Processor
Initially Personal Home Page 

PHP vs Javascript
Similarities
Interpreted language
Relaxed syntax
Untyped variables
Differences
Interpreted server-side (JavaScript in browser)
Need to upload for testing
Embedded in HTML content
This is bad practice in JavaScript
Errors are displayed as output in HTML
Silent in Javascript

Basic Embedding
HTML SOURCE
<?php
PHP CODE
?>
HTML SOURCE

PHP block 
Is interpreted/transmitted into all HTML content for web browser
Multiple blocks can be embedded in the same file
Can’t see the embedded code using “View Page Source”

Fundamentals
End all expressions with semi-colon

Output: echo “output”;
Functions: functionName(arg1,…,argN);
Comments: #, //, /*…..*/

Types:
string: “string”
int: 1, -3, 5
float: 2.15, 3.11, -0.4
boolean: TRUE, FALSE
array: [1, 2, -5, 7]
object: new className()
NULL: NULL

Casting – convert from one type to another
Float -> int: rounded down
String -> int/float: prefix value (0 if no prefix)

Test type: gettype(arg)
Returns string
gettype(“3.1”) = “string”;
is_typeName(arg) 
Returns boolean
is_int(4) = TRUE;

Arithmetic:
Operators: + - * / %
Automatic switch between types (int to float)
Constants: M_PI, M_E, M_LN2

Functions:
abs(x): absolute value of x
ceil(x), floor(x): value of x rounded up/down
min(x1,….,xN), max(x1,….,xN): smallest/largest value given
rand(x, y): random integer in [x, y]
sqrt(x): square root of x

Variables:
$varName = varValue;
Not typed, can score value of any variety
If using undeclared variable
Warning message generated
Empty value substituted for default (NULL)
0, 0.0, “”, etc.
Assignment operator:
+=, -=, *=, /=, %= : operations
++, -- : increment/decrement
.= : string concatenation

Strings:
Can access characters like elements in an array
$sample = “a string”
$sample[0] -> “a”

Concatenation:
“a”.”String” -> “aString”

Automatically converts between types for + and .
2 + 4 . “6” + 8 -> 74

Special characters: \\, \n

String functions:
strlen(aString): # characters in aString
trim(aString), ltrim(aString), rtrim(aString): contents of aString with whitespace removed from one/both sides
strtoupper(aString), strtolower(aString): aString in upper/lowercase characters 
ord(aChar), chr(anInt): corresponding ASCII/character values
printf(aString): aString formatted as printf would in C

Interpreted strings:
String that uses values of variables 
“You attend $uni” -> “You attend Queen’s”
DOUBLE QUOTES are required
Enclose in braces to place within a word
“You attend {$uni}U” -> “You attend Queen’sU”

Logic:
In non-logical expressions:
TRUE evaluates to 1
FALSE evaluates to 0 or an empty string “”
1+TRUE -> 2, 1.FALSE -> “1”
Falsey:
0 and 0.0
“0” and empty string
NULL, undefined variables
Empty array

Logical operators:
!=, == :  (in)equality of values
!===, === : (in)equality of values/types
<, <= : less than (or equal to)
>, >= : greater than (or equal to)
&&, ||, ! : AND, OR, NOT

if Statements:
if (condition) { … }
elseif (condition) {…}
else { … }

OR

if (condition): …
elseif (condition): …
else: …
endif;

switch Statements
switch (value)
{
case value1:
…
break;
.
.
.
case valueN:
…
break;
default:
…
break;
}

OR

switch (value):
case value1:
…
break;
case valueN:
…
break;
default:
…
break;
endswitch;

for Loops
for (initialValue; condition; operation) {…}

OR

for (initialValue;condition;operation):
…
endfor;

while Loops
while (condition) {…}

OR

while (condition):
…
endwhile;

OR

do {…} while (condition);

Functions
function name ($parameter1, …, $parameterN)
{
…
return value;     //optional
}

Too many parameters: extras are ignored
Too few parameters: missing have NULL values, with warning message

OR you can provide default values for parameters:
function name (…, $param1 = val1, $paramN = valN)

Value vs Reference
In parameters:
Pass by value ($z)
Parameter values are copied
Variable’s value is unchanged by the function
Default in PHP
Pass by reference (&$z)
Same data in memory is used
Variable’s value is changed by function

Variable scope
Local variables
Declared inside of functions, only used within that function
Global variables
Declared outside function, can be used in any subsequent statement
Can be used in a function if you RE-DEFINE it
global $globalVarName;

Advanced embedding
Control structures can be split across blocks
<?php for ($i=0; $i<10; $i++): ?>
<p> Am I repeating myself?</p>
<?php endfor; ?>
Will repeat “Am I repeating myself?” 10 times
Variables can also be referenced in different blocks
Good style:
Avoid printing/echoing in PHP
Use PHP to create, HTML to display

Reducing embedding
<?php include_once filePath.php ?>
All PHP code is processed
Same file cannot be included again
Can use functions/variables in any other block

Other options:
require_once: generates error if no file at filePath
include, require: no limit on # times file can be used

When to use?
Embed: small tasks
Include: significant sections, large code, common sources between pages
Ex. header, nav in webpages

Arrays
Creation:
$anArray = array();
$anArray[] = “one”;
$anArray[] = “two”;     //appending values
$anArray[3] = “four”;
$anArray[2] = “three”;

$anArray = array(“one”, “two”);

$anArray[0] = “one”;
$anArray[1] = “two”;

Size is dynamic, increases size to accommodate
Unassigned entries are NULL

Array functions:
print_r(anArray): outputs values
count(anArray): returns # elements in anArray
array_sum(anArray), array_product(anArray): calculates sum/product of entries
array_push(anArray, val), array_pop(anArray): adds/removes value to/from end 
array_shift(anArray), array_unshift(anArray, val): removes/adds value from beginning

foreach Loops
Examines each element in array in order
foreach ($arrayName as $entry) {…}

OR

foreach ($arrayName as $entry):
…
endforeach;

Ignores NULL entries
Can’t alter array values
Cannot assign value to $entry

Associative Arrays:
Arrays without integer indices (hashtables, dictionaries) 
$roomArray[“CISC282”] = “BOTTB143”;

Indices: defined as KEYS
$anArray = new array(key1 => entry1, key2 => entry2, …)
$anArray[key] = entry

Can’t use a typical for loop to examine each value, not sequential

Looping through: call functions to get keys and entries
array_keys(anArray): returns standard array of keys
array_values(anArray): returns standard array of entries

OR use specific foreach syntax
foreach ($roomArray as $course => $room)
{
echo “Course: {$course}, “;
echo “Room: {$room} </br>”;

Handling Forms
$_GET, $_POST, $_REQUEST
Query string names and values as keys and entries for GET, POST or both
$_SERVER
Web server’s properties and their values
$_ENV
Web server’s environment variables and their values

Server-side validation:
Client-side: addresses user error (typo, incorrect format, no entry, etc.)
Server-side: other issues
Formatting data’s next home
Managing special characters for HTML, MySQL, etc.
Guarding against nefarious activities
Embedding PHP code in submitted data, etc.
Useful functions:
trim: removes whitespace from beginning and end
htmlspecialchars: escapes special HTML characters
mysqli_real_escape_string: escapes special MySQL chars
strip_tags: removes HTML and PHP tags

Basic Form Processing:
Determine which PHP file will process the form
action: attribute that specifies the PHP file
Different file: use the URL
Same file: use $_SERVER[‘PHP_SELF’]
Access data in $_REQUEST in the PHP file
Test whether an entry/value exists for a key/name
isset($_REQUEST[key])
Tests whether the entry is null or not
Validate data in $_REQUEST
Is it in correct format? Does it appear malicious?
Process data as desired
Insert into database or write to a file
Use to retrieve info from a database/file
Update the website’s content with it

File System, Objects and More
Arrays and Strings:
Token: individual element in a string
Delimiter: character(s) that separate tokens within a string
“The quick brown fox jumps over…”
Tokens: The, quick, brown, etc.
Delimiters: “ “
“CISC 282 ||| Fall ||| 2010”
Tokens: CISC 282, Fall, 2010
Delimiters: |||

Converting between tokenized strings and arrays
tokenArray = explode(delimiter, tokenString)
tokenString = implode(delimiter, tokenArray)

File System Functions:
file_exists(name): returns if directory/file with given name exists
is_dir(name): determines if item is a directory
is_readable(name), is_writable(name): returns if name is readable/writable
mkdir(name), rmdir(name): creates/deletes directory
copy(name, copyName), rename(name, newName): copy/renames file with given name

Looking in directories:
scandir(dirName)
scandir(“Slides”)
Returns array with directory’s contents
Can use ., .. for current/parent directory
Can also use filename or subDirName
Array begins with array[0] => “.” and array[1] => “..”
glob(dirAndPattern)
glob(“Slides/*V2.*”)
Returns array with directory’s contents that match the pattern
* : wildcards
Example will return contents with “Slides/” and “V2” in the name

Working with files:
file(name): returns contents of the file as an array
Each line is a separate string, ending with \n
file_get_contents(name)
Returns the contents of the file as a single string
With \n separating lines
Can use explode if you want to separate into an array
file_put_contents(name, content)
Writes content to given file
Overwrites, not append
Content may be string or array
fopen, fread, fwrite, fclose
Stream-based file access methods
More options, but more complex to work with

Objects:
class UndergraduateCourse     //definition
{
const COMPUTING_PREFIX=’CISC’;     //constant
public $courseName = ‘’;     //properties
private function registerStudent(…) {…}      //functions or methods
public static function courseCode(…) {…}
}

$this: pseudo-variable, refers to the calling object
Refer to object inside its functions/methods
Ex) use $this->courseName inside registerStudent(…)

className::constant
Refer to a constant
UndergraduateCourse::COMPUTING_PREFIX

self::staticFnc(…) or className::staticFnc(…)
Use to call static function inside OR outside class
self::courseCode(…) inside UndergraduateCourse
UndergraduateCourse::courseCode(…) outside of UndergraduateCourse

$varName = new className();
Creates a new object of type className
$cisc282 = new UndergraduateCourse();

$this->property or $varName->property
Use to refer to a property inside or outside className
$cisc282->courseName

$this->function(…) or $varName->function(…)
Call function inside/outside className
$this->registerStudent(…)
$cisc282->registerStudent(…)
CANNOT do this because function is private

Construct, Destruct, Inherit:
function __construct(…) {…}
Defines constructor in a class
function __destruct(…) {…}
Defines destructor in a class

class className extends parentClassName
Inherits all elements from parentClassName
Refer to parent using parent::elementName
Must explicitly call parent constructor and destructor in child versions
parent::__construct(…) 
parent::__destruct(…)

Visibility:
public: no restrictions, accessible by anything
protected: can be used within the class and by extended/child classes
private: only be used within the class (no access to child classes)

Constants:
“Magic numbers” and strings constitute poor style, should define constants instead
Option: refer to them with className::constant
Option: define(constantName, constantValue)
Creates constant with constantName
constantName must be string parameter
Used in the future without quotes
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constantValue must be int, float, string, or boolean

Basics
Definitions:
Database: collection of related facts
Organized data set for large quantities of information
Relational database: information stored in multiple tables
Rows: contain data about a single item (tuples/records)
Columns: specific properties (fields/attributes)
Ex) Mysteries
	Id
	Channel
	Series
	Episodes

	10
	BBC
	3
	3

	2
	ITV
	7
	2-4

	92
	ITV
	15
	1-4

	91
	ITV
	7
	3-4



Relational Database Management Systems (RDBMSs)
Programs used to alter/access a database
Commercial: Oracle, DB2 (IBM), MS SQL
Open source: PostgreSQL, MySQL

Queries: requests made of the database
Most commonly used to search for information
And add/change/remove data and/or tables

Schema: design and structure of database
Table definitions, attributes, types, etc.

Database vs Spreadsheet:
Databases
Store vast amounts of info
Search at tremendous speed
Provide access to many users at once
Keep data safe/secure
Spreadsheets
Convenient approach for:
Entering data
Performing calculations
Creating graphs/charts

History:
1960: first data models produced
1970: relational databases developed by EF Codd
1980, 1990s: RDBMSs became standard, employed in new fields (ex. data mining)
2000s: widely employed in web apps

SQL (Structured Query Language):
Implements information standard
Managed by International Organization for Standardization (ISO)
Prominent query language for RDBMSs
Not a traditional (imperative) programming language
No functions, objects, etc.
A DECLARITIVE programming language
Use syntax to “declare” what you want
The RDBMS “fills your order”

Working with tables:
Each row: represents a unique record
Records: must be uniquely identified
Option: use combination of attributes
BETTER option: assign a unique ID
Use ID to refer to record in other tables

MySQL:
Open source RDBMS by Michael Widenius and David Axmark (1995)
Now owned by Oracle
How to access
Via another program (ex. PHP)
Via command line and SSH
mysql [-h hostname] –u username –p
[-h hostname] is optional, omit if on the same machine
“quit” to exit

Data types:
BOOLEAN: TRUE or FALSE (1 or 0)
Numeric types: TINYINT, SMALLINT, MEDIUMINT, INT, DOUBLE, FLOAT
Can also specify type UNSIGNED
String types: VARCHAR, CHAR, TEXT, SET
Use single quotes
VARCHAR(maxLength)
CHAR(fixedLength)
TEXT(maxLength)
SET(‘value1’, ‘value2’, …)
Attribute must be a member of this set

Statements:
Complete commands for RDBMS
End with semi-colon
Clause: component of a statement
Specifies requirement for the command

SELECT novel_author
FROM bbc_costume_dramas
WHERE year < 2005;
Whole block is a statement
Each line is a clause

Database statements:
SHOW DATABASES;
Displays list of all databases available for use
USE databaseName;
Specifies databaseName as the current working database
CREATE DATABSE databaseName; 
Creates new database named databaseName
DROP DATABASE IF EXISTS databaseName;
Deletes entire database named databaseName

Table statements:
SHOW TABLES;
Displays list of all tables in the current working database
DESCRIBE tableName;
Displays all attributes of the table named tableName
CREATE TABLE tableName(attr1 type1 [constr1], attr2 type2 [constr2],…);
Creates table named tableName with attributes attr# of type# and optional constraints constr#
DROP TABLE IF EXISTS tableName;
Deletes entire table named tableName

More Syntax
Basic predicates:
attribute operator value
Tests each record’s entry for given attribute against given value
Can be true, false, or unknown

Operators:
= : equality
<, <= : less than (or equal to)
>, >= : greater than (or equal to)
&&, ||, ! : AND, OR and NOT

Working with records:
INSERT INTO tableName [(attr1, attr2,…)] 
VALUES (value1, value2, …);
Adds new record with given values to the table

UPDATE tableName
SET attr1 = value1, attr2 = value2,…
WHERE predicate(s);
Alters records for which predicates are true

DELETE FROM tableName
WHERE predicate(s);
Deletes records for which predicate(s) are true

More predicate operators:
attribute BETWEEN value1 and value2
True for all records whose field is within the range
[value1, value2] (inclusive)

attribute IN (value1, value2,…)
True for all records whose field is in the given set

attribute LIKE stringPattern
True for all records whose field matches the given pattern
Field must be string type
stringPattern: composed of characters/wildcards
% matches one or more characters
_ matches exactly one character

Typical conventions:
May or may not be case-sensitive
MySQL keywords written in uppercase
Databases, tables, fields in lowercase
Predicates can be combined using AND, OR
(pred1 AND pred2) OR pred3

Searching:
SELECT attr1, attr2,…
FROM tableName
WHERE predicate(s);

Select records that satisfy predicate(s)
Wildcard * can be used to specify all columns
SELECT DISTINCT: to display unique values
Subset of attributes may result in duplicate rows

Keys:
Completely unique values within each record
Composed of one or more attributes
id
OR
show id AND char id
No two records have the same key
NEVER null
Test using predicate NOT NULL
attr1 type1 NOT NULL

Joining tables:
tableName1 JOIN tableName2

Creates new temporary table
Contains each attribute from tableName1 followed by each attribute in tableName2
Contains all possible pairs of records from tableName1 and tableName2
Cartesian product
Use in combination with SELECT
Provides ability to perform multi-table queries
With more sophisticated form of JOIN
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tableName1 JOIN tableName2 ON condition(s)
Use condition(s) to combine records
Ex) tableName1.attr1 operator tableName2.attr2
All pairs of records with satisfactory fields are combined
All records that don’t belong to a pair are dropped
BEST RESULTS: use conditions to match keys
All records related to the same item are combined

JOIN can be extended to any number of tables
table1 JOIN table2 ON cnd2 JOIN table3 ON cnd3…
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Access via PHP
phpMyAdmin:
Login: using NetID and CISC282 password
Select DB: click dbNetID
New Table: enter name and # of attributes
Specify data types for each field
At least one column must be set as the primary key
Add Records: allow you to perform any SQL command on the database
Alter Records: can click to edit/delete

PHP and MySQL:
Prior to PHP 5.0
Interact with DB using mysql_ … functions
Either require or return a resource
Use to access database and execute statements

As of PHP 5.0
Improved MySQL functionality
Known as MySQLi
What are the improvements?
Procedural and object-oriented approaches
Support for prepared statements
Better debugging

Object-oriented MySQLi:
$mysqli = new mysqli (“hostName”, “userName", “password”, “dbname”);

Equivalent to: “mysqli –h hostName –u userName –p password”
On the command line
May need to use “localhost” for hostName
OPTIONAL “USE DATABASE dbName;”

Returns MySQL object

To connect on CISC282 server:
Use NetID as userName
CISC282 password as password
Database is dbNetID

Plaintext passwords:
Bad practice to store passwords in plaintext
Unsecure, if anyone reads the code
Password files are heavily encrypted

Option 1: obfuscate/encrypt password
Will need to de-obfuscate/decrypt to use
What if someone gains access to server?
Can reverse process and get values

Option 2: set default values in a PHP config file
Used by MySQLi constructor if arguments are missing
What if someone gains access to server?
Can get values using phpinfo()
Can log in using defaults

Option 3: restrict the MySQL account
Only permit bare minimum for that user
Unable to do much damage

What do people actually do?
Not much
Usually 1 and 3 or 2 and 3

Error handling:
$mysqli->errno;
Error code from the last “fail-able” command
Not all function calls can fail/cause an error
The property: integer value
0 if no error occurred

$mysqli->error
Error message from the last “fail-able” command
Property: string value

$mysqli->connect_errno
$mysqli->connect_error
Connection-specific versions of above

die(errorMsg)
Use in combination with MySQLi error handling
Forces the PHP script to print an error message and exit
if ($mysqli->connect_errno)
{
die($mysqli->connect_error);
}
Useful for debugging, not great for users

Connection functions:
$msqli->select_db(“databaseName”)
Equivalent to “USE databaseName;” in MySQL
Returns FALSE if database could not be chosen
TRUE otherwise

$mysqli->close()
Equivalent to “quit” in MySQL
Closes database connection for $mysqli
Returns TRUE if connection was closed, FALSE otherwise

Querying and using form data
Preparing data:
$mysqli->real_escape_string($dataValue);
Requires $mysqli object
Escapes (manages) MySQL special characters
Ex. \n, ‘, “
Returns prepared string
Doesn’t prevent injection attacks

Introduction to querying:
Must query database using MySQLi to get data
Returns mysqli_result object
Data is typically “fetched” one row at a time
Ask repeatedly until no more rows remain
Enumerate through the data
Why is this method used?
Query results may contain millions of entries
Too large to store in single data structure

mysqli_result methods:
fetch_assoc(): associative array containing a row’s value(s)
fetch_row(): array with numeric indices containing row’s value(s)
fetch_array($resulttype=MYSQLI_BOTH)
Associative array with an array with numeric indices or a combination of both, containing a row’s value(s)
fetch_object()
Object with properties named after a row’s attribute(s) and containing a row’s value(s)
free() or close()
Frees memory used for mysqli_result object once all rows have been fetched

Query basics:
if ($result = $mysqli->query(“MySQLQuery”))
{
while ($row = $result->fetch_type()) {…}
$result->free();
}

MySQLQuery: formatted like any other query on the MYSQL command line
Returns mysqli_result object if there was no error, FALSE otherwise
Double quotes used
Provide interpreted strings

Prepared statements:
Different approach to executing queries
Create a query with the basic structure
Ex. keywords, constants
Prepare statement for execution
Bind values in query to variables
Execute the statement
Bind the results from the query to variables
Alternative to fetching data in arrays

Why use this?
Can easily execute same query with different values
Ex. inserting multiple rows into the same table
Maintains data types
query: requires and returns strings
Binding keeps the type
Prevents MySQL injection attacks
query simply executes its argument
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prepare
Argument is a statement including question marks (replaced later on)
Return value: mysqli_stmt object
FALSE if error

bind_param
First arg: string list of types (s: strings, i: integers)
Lists the types of values in the rest of the arguments
Remaining args: variables containing values
These are bound to the ?s in the statement in order
Returns TRUE if successful, FALSE if error

execute and bind_result
execute returns TRUE/FALSE if success/failure
bind_result args are variables to contain values
Bound to attributes in statement in order
bind_result returns TRUE/FALSE if success/failure

fetch and close
fetch: sets values for bound result variables
returns TRUE for success, FALSE on error, NULL if no data remains
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close: returns TRUE/FALSE if success/failure

Synchronous communication
User and server take turns waiting
User requests pages while browsing
Waits for server to respond
Waits for page to load in the browser
Server locates/creates pages and transmits them
Waits for requests from users
Dynamic content is strictly separated
JavaScript on client-side
PHP on server-side

Asynchronous approach
User generates many requests while browsing
Some for complete pages, some for small amounts of info
Done via AJAX

Server answers the requests
Transmits pages and/or individual pieces of data
User doesn’t have to wait for the entire page to load
Portions updated dynamically with server data
AJAX makes the requests
JavaScript updates the page once the answer is received
Several requests can be pending simultaneously 
Each one is handled individually as answers are received

Definitions and History
AJAX: asynchronous JavaScript and XML
Created: at Microsoft, as XMLHTTP in IE5 as an ActiveX control
WC3: standardized the XMLHttpRequest object
2005: first referred to as AJAX

Useful for:
Form data management
Validate against server’s data
Complete values being entered by user
Content
Load page incrementally
Frequently update information
Use outside material

Using AJAX
var ajax = new XMLHttpRequest();

XMLHttpRequest: the core object
Request data with “open” and “send” functions

open(method, URL, isAsync)
method: mimics HTML’s method attribute
Values can be “GET” or “POST”
URL: URL of source to fetch (a string)
isAsync: specifies the type of request
true: for asynchronous, false: for synchronous

send(data)
Sends the request to the server
ALWAYS called after open(…)
Value of data depends on method used
null for “GET”
Possible empty string for “POST”

abort()
Cancels request made to server

Synchronous text request
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XMLHttpRequest Properties
readyState: status of request
0: uninitialized
1: unsent
2: sent
3:in progress
4:finished
responseText: string containing returned text
responseXML: document containing the returned XML data
status: HTTP status code returned by the web: 404 (not found) or 200 (OK)
statusText: HTTP status message returned by the web server

Asynchronous Requests
Use the onreadystatechange event
Called when an XMLHttpRequest’s ready state is changed
Specify a function/handler to call when the state changes
Aka a “callback”
Issue: object’s state will change several times
Solution: Ensure that readyState == 4 for completed request
Issue: need XMLHttpRequest object during callback
Assign anonymous nested function as the handler
Function can access variables in its containing function
Including the XMLHttpRequest object

Asynchronous Text Request
[image: ]
XML
Extensible markup language
Used to organize data in hierarchical manner
Nest elements within other elements
NO pre-defined tags/attributes
User any name for any tag/attribute at any time
Why use XML?
Recognized standard
Many great parsing tools available

XML document
[image: ]
Proper AJAX
Use responseXML property of XMLHttpRequest
Contains fetched data in XML form

Use DOM methods to access information
parentNode: parent node of the current node
childNodes[]: array of the current node’s children
nextSibling, previousSibling: next/previous nodes within same parent node
firstChild, lastChild: first/last child nodes of current node
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getElementByTagName(tagName): all elements with the given tagName

Accessibility
Blind individuals must have graphics and images described in the text
Audio clips should have transcripts

WCAG 2.0
Web content accessibility guidelines
How to make the web more accessible to disability
Developed through WC3 process
Primarily intended for:
Web content developers, web authoring tool developers, web accessibility evaluation tool developers, others who want/need a standard for web accessibility
Internationally accepted standard for web accessibility made by the W3C
[bookmark: _GoBack]Sets guidelines for organizations to follow to make their websites more accessible for people with disability

Each guideline has 3 levels of accessibility: A, AA, AAA
New internet websites/content must conform with WCAG 2.0 level A

Fonts
Avoid using sizes smaller than 9pt
Be consistent
Use bold instead if italics or underline 
Use <strong>

Authoring tools
Ex. Dreamweaver, Webpublish

Colours
Important for people with low vision/colourblindness 
Need lots of contrast between font and background
But DON’T use colour ALONE to convey important info/prompt a response
Not detected/recognized by a screen reader
Use colour analysis tools to check if contrast is ok

Hyperlinks
Screen readers recognize links, make them searchable
Make link names unique and descriptive
Avoid “click here”, “more info”
Ex. “click here for more info on library hours”, “library hours”
When linking to a file, indicate document size/format

Visual/Tactile Notifications
Interaction with mobile devices
Privacy
Limited (ex. iPhone visual notification on table)
Disruptiveness
Of vibrates, noises
Cognitive load
Limited screen real estate

Future user interfaces
Richer forms of interaction
Bending a physical object
Dynamic knobs
Form follows function
Design and visualization of physical forms
Tapering in one-dimensional displays
Animated mobiles, reacting to user’s hand reaching for phone

Research implementation
Morephone: shape-changing smartphone
Study of actuated shape deformations for flexible thin-film smartphone notifications
Design space for shape changing notifications
Lessen reliance of screen real estate
Lessen reliance on auditory notifications
Design for ambient transitions
Richer forms of tactile-visual feedback
Kinetic properties
Shape actuations
Full screen bend, corner bends
PaperFold: viewport transformations with magnetic displays
PaperPhone, FlexView, PaperTab
PAPERTAB: Developed by Human Media Lab
Tablets as thin and flexible as paper

“What matters to us is not technology itself, but its relationship to us”
- Mark Weiser and John Seely Brown

How can we create a new generation of devices whose physical form is as mutable as that of software data?

Questionnaires
“A notification type is urgent and requires my immediate attention”
Task rankings rely on:
The perceived urgency of the notification
The appropriateness of the shape for a particular notification type

Results
Least urgent: software update, social networking, email
Most urgent: voice call, alarm, text message, voicemail

Discussion
Hypothesis that different shapes would be rated with different urgency was partially confirmed
Hypothesis that different shapes conveyed different meanings to users for a particular notification was confirmed
Results for animation of actuated shape notifications strongly suggested animation if aligned with urgency

Display vs Shape
4/6 participants touched display on the curled tip to address the notification
All participants were able to determine notification type based on shape only
5/6 preferred notifications in a dedicated corner

Design recommendations
Use animation to increase urgency of notifications
Full screen for most urgent
Dedicate corners to notification type
Augment shape deformations with visual notification popups

Limitations and future work
Highly customizable prototypes
Expression of shape actuation for kinesthetic feedback
Reduce need for power cables
Explore more IO techniques for actuated displays

Summary
MorePhone: first self-actuated flexible smartphone prototype
Offers richer forms of tactile-visual feedback
Supports new notification paradigms, uses shape to convey information

PaperFold
Shape changing mobile device with multiple reconfigurable electrophoretic magnetic display tiles
Prototype:
3D printed flexible tile
Touch sensor
Magnetic rod
PaperFold panel
Evaluating shape changes for viewport control in a foldable thin film e ink smartphone

Design rationale:
Use of folding to modulate screen size
Reconfigurability and tile geometry
Increased shape resolution
Orientation/angle of tiles
3D views
Shape change = view operation?

Drupal
Blog site: better than Wordpress
Customize with modules
Can lock posts to authenticated users
Can use the same image field for many images of one size in the database
Can group/tag pages
Organize format

Drupal differs from Wordpress via THEMES
Wordpress -> pick theme -> looks good
Get theme on Drupal -> looks bad
Requires actual setup/customization

Drupal
Lets you drag/drop regions to organize them however you like
To change HTML: must access files
Less code based, easier for people who know less code
More robust than Wordpress, can make it your own a lot more easily

PhoneGap
PhoneGap/Cordova
Open source framework for quickly building cross-platform mobile apps using HTML5, JavaScript and CSS
Hybrid apps: not entirely native, not entirely web
Provides platform-agnostic JavaScript hooks to platform-specific hardware features

Why Cordova?
Allows access to android, iOS, Windows Phone, Blackberry, FirefoxOS, Amazon’s Fire OS, WebOS, Symbian, etc.
Uses languages/tools that are familiar (HTML, CSS, JavaScript, IDEs, etc.)

Started as PhoneGap Nitobi
2011: Adobe bought it, renamed Cordova, submitted to Apache

PhoneGap is a Cordova distribution
Add to Cordova
More features, PhoneGap Build
Creative cloud integration
Ever expanding set of plugins

Problem: not as fast as writing in native
Speed limited to HTML render of phone

Mobile Game Development
Design: mechanics
Goals? Challenges?
Players?
Competitive multiplayer
Cooperative multiplayer
Single player
How much time will it take to play?
Real-time?
Turn-based?
Who plays?
What needs to be taken out? What stays?

Design: prototype
Make a prototype
Mockup, paper, or digital
Helps to see if the game is interesting

Design: input
Touch-screen considerations
Actions
Size of hands
Comfort
Mobile device considerations
GPS
Camera
Microphone
Internet connection

Implementation
How to make a game
Use an engine, create an engine
Use your own: you can make it as your game needs
Use premade engine: has all the API you can use and upload to a certain format right away
Think about portability (re-use for other systems)

Testing
Playtesting (beta testing)
Find players?
How does the game play? Are the controls intuitive? What did you like/dislike?

Certification
Distribution platforms may vet your product
May require that you submit an application

Marketing
Contact gaming websites/magazines
Create ads
Create FB group
Create website
Tell friends

Selling
Percentage/flat fee will be applied to every purchase (ex. 30% for Apple)
Distribution charge
Publisher charge
Marketing charge

Summary:
Design
Implementation
Testing
Certification
Marketing
Selling

Principles of Web Design
Can judge a design by statistics

What
Learnability
Efficiency
Memorability
Errors
Satisfaction

How
Identify objective
Identify audience
Intentional design

Tools
Organization
Grid systems
Hierarchy, precedence, and priority
Navigation
Logical math
No mystery meat
Don’t make navigation hard to figure out
Don’t make users “guess” where to click
Conventions and standards
Standard navigation wording
Underlined words – links
Raised/3D rectangles are buttons
Consistency
Group associated content
Place similar content in the same spot on all pages
Consistent use of headers, fonts, spacing
No ambiguity
Expected results
Ex. named link going to an appropriate page
Always give users a way out
Create shortcuts
Back buttons, undo options
Browser backspace shouldn’t be needed
Typography
Legible, appropriate
Font, size, line height, column width
16pt standard, 12pt too small

Usability
Measures results and success
Google analytics
A/B testing
Eye tracking tools

Balance
Symmetrical
Discordant/off-balance
NOT GOOD

Spacing and alignment
Good: grids
Padding
White/negative space – good to emphasize something, lead the eye
Bad: cramming, too many colours, no focal point

Shape and texture
Shape: F-shape is ideal, may encourage users to scroll
Texture: avoid too much

Background: DO NOT tile background that doesn’t flow seamlessly
Proportion, emphasis, focal point
Emphasis: make something pop out
Rhythm and repetition is good
Direction: Flow
More colour as you scroll is good, leading to target
SIMPLICITY: less is more
Fundamental Design: colour
DIFFERENT IDEAS
Lighter tint, desaturated
Playful hues
Change in value to create focal point
Typography: bold
Type as a graphic element, as long as it doesn’t have to be read

UNITY: putting it all together
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shows. dramatis_personae

ia name showid | char id
10 Sherock 10 221
47 Jansgyre 0 222

SELECT * FROM shows JOIN dramatis_personae;

ia name. showid char_id
10 Sherlock 10 221
10 Sherlock 0 222
47 JaneEyre 0 221
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SELECT * FROM shows JOIN .. characters

name  show id  char i ia name.
10 Sheock 10 221 221 Sherlock Holmes
10 Sherock 10 222 222 Dr atsan

SELECT * FROM shows
01N dramatis_personse ON
shows.id = dramati<personas.show_id
J0I characters OF

dramatis_personae.char id = characters.id;
ia  mame  showid charid  ia name

10 Sherock 10 221 221 Sherlock Holmes

10 Sheock 10 22 222 D Watson
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SresultvarName = NULL;

if (sstmt = Smysqli->prepare("SELECT attrl, ..
FROM tableName WHERE predattr=z7)) {

Sstmt->bind_param("s", SpredattrvarName);
sstat->execute();
$stat->bind_result(sattrivarName);

while ($stmt->fetoh()) {

¥
sstat->close();
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<xml version="1.0"2>
<bbe>
<show type="scifi®>
<name> Doctor Who </name>
</show>
<show type="costume">
<name>Sense and Sensibility</name>
<year>2005</year>
</show>
</bbe>
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