Comp Sci Exam Review

Week One
-multimedia: media and content that uses combination of moving/still pictures, sound, music and words 
-communication is done via 5 senses
0multimedia application: an application that can be used to present text, sound, video, images and animation
-multimedia uses
1)to inform
2)to educate
3)to sell/run businesses
4)to entertain
-multimedia components are used with these features:
1)interactivity: user has control over application; active rather than passive like tv
2)hyperlinking: index allows for jumping around sections; hyperlinks to other webpages or other locations on the same page
-computer base multimedia applications integrate the various media components and allow interactivity and hyperlinking 
-modes of delivery include:
1)world wide web
2)cd/dvd discs
3)info something(can’t read it)
4)game boxes
5)hand held devices ex. Ipods
-what is needed when CREATING multimedia applications?
1)developmental systems: systems used by a multimedia developer to create applications
2)user systems: systems used to play back/view/use the multimedia application

-earliest drawings/paintings by humans discovered in France
-first permanent photograph taken – 1810-1840
-first motion picture recorded – 1880-1890
-first talkie – Jazz Singer
-Showed power of the full colour with parts in black and white and parts in colour – Wizard of Oz 
-Predesser to the internet – Arpanet 
-inventor of the world wide web – Tim Berhers Lee 
-first graphical browser for www – mosaic
-first band to give internet concert – rolling stones
-first full length film that was completely computer generated – toy story
-application that revolutionized/irritated the music industry in 1999 – Napster
-digital cameras become fairly affordable/ accessible to the public – 1996
-1450 –Johann Gutengurg invents movable type, allowing for mass production of books
-1702 – England’s first newspaper starts publishing 
-1814 – Joseph Nicophone Nieple achieves first photographic image
-1837 – Louis Daguerre invents first practical form of photographic reproduction
-1858 – Europe and North America are linked via a transatlantic telegraph cable; by 1866, news that once took months to travel took only seconds
- 1877 – Thomas Edison invents the phonograph
- 1877 – Eadweard Maybridge invents high speed phonography, creating first moving pictures that captured emotion
-1914 – animation created by tracing live action films (rotoscoping)
-1926 – Jazz Singer is the first film to feature spoken dialogue in sync with the movie
- 1928 – Walt Disney debuts Steamboat Willie, first cartoon to use synchronized sounds
- 1938 – The Wizard of Oz memorably shows the difference between colour and black and white cinematography
- 1962 – telstar(first communication satellite) is launched into orbit
-1969 – Arpanet is established but eh US department of defense 
-1971 – first email send; @is picked to mean address
-1983 – internet is created when TCP/IP is adopted by all Arpanet users
-1991 – Tim Berners Lee finishes developing the www(http), html and url; www makes its debut
- 1993 – mosaic (first graphical web browser) is released 
-1994 – rolling stones become first major band to broadcast live over the internet
- 1996 – affordable digital cameras become widely available
-1999 – Napster debut
- 2001 – apple introduces itunes and the ipod
- 2005 –youtube.com launches 
- 2006 – first twitter message sent
-2007 – search engine(google) surpasses Microsoft as “the most valuable global brand” and most visited website 

-good design
1)learn the principles
2)recognize when are not using them
3)apply principles
Designing webpages
-contrast: avoid making 2 elements similar; either make the same or very different
-repetition: repeat some design aspects throughout
-alignment: align items to create stronger cohesive unit
-proximity: group related items together

-repetition of bullet type, spacing, light text, heavy text, alignment, and indentation
-center titles, left align parapgraphs
-grouping things implies a relationship
Purpose of text
-convey info
-graphical element (doesn’t need to be ugly or boring)
-consider your audience and the type of application when choosing a style of text
Changing the look of the page
-varying text attributes (bold, italics)
-varying text placements (layout, design)

-font/font type/ typeface: grouped families of characters that share common design
-serif fonts: fine line added to finish a letter stroke; used for large paragraphs because it is easy to read
-sans serif font: no line added; best for headlines/ headings (ex Arial)
-style: variations in appearance of the text that lets the writer emphasize parts of the text (bold)
-case: much easier to read mixed cases; only use upper case for headlines
-herning: adjusting distance between pairs of letters
-tracking: adjusting the distance between all letters, measured in ems
-leading: vertical space between text 
-colour: encoded in the html using hexidecimal representation
	-starts with #
	-digits are 0,1,2,3,4,5,6,7,8,9,a,b,c,d,e,f
	-needs 2 digits for red, 2 for green, 2 for blue
	-ex. Red is #FF0000
-monospaced font: ex. Courier 
-proportional font: ex. TNR
-font size on dreamweaver:
	-pointo/picas (absolute length as in ms word
	-pixels (relating to screen’s resolution)
	-percentage/ems (relative to default browser’s font)
	-inches/cm 
-points – print unit, 72pt = 1 inch, most common is 12pt =1/6 inch 
-when font is printed in pixels, ems, or percentage it is relative to the default font size for the browser and screen resolution
-in general, don’t use point unless printing
If you’re worried about:
1)accessibility: use ems or percentage since they are relative to the browser default font and the user can make the text more readable
2)control: use pixels  if you want the layout to precise 
-use text when it is best way to convey info
Readability:
-dark background with light font (or vive versa)
-not too small font size
-make readable
-don’t use too many fonts (no more than 2 or 3)
-don’t crowd text (leave white space)
-serif for paragraphs, sans serif for headings

Use sparingly:
-hard to read on computer
-use bullets
-break into sections
-don’t be too wordy

-be consistent – pick colour, size and style font and stick with it
-always spell check font
-choose a font that set a mood and coordinates/compliments graphics
-don’t underline because it looks like a link
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-computers only understand/speak “binary”
1)binary: 2 binary digits/BITS - 0,1,01,11,100,101,111,1000
2)octal: 8 digits - 0,1,2,3,4,5,6,7,,10,11,12,13,14,15,16,17,20
3)decimal: 10 digits – 0,1,2,3,4,5,6,7,8,9,,10,12,13,14,15,16,17,18,19,20
4)hexadecimal: 16 digits – 0,1,2,3,4,5,6,7,8,9,a,b,c,d,e,f,10,11,12,13,14,15,16,17,18,19,1a,1b,1c,1d,1e,1f, 20
-1 bit = 0,1 (2 items)
-2 bit = 00,01,10,11 (4 items)
-3 but = 000,001,010,011,100,101,110,111 (8 items)
-0 decimals = 00000000 – 0 binary = 00000000
-2 decimals = 00000002 – 0 binary = 00000010
-1 byte for every letter (ex. A= 01000001)
-8 bits/ 1 byte can encode 2 or 256 different characters

-computers like binary (use electricity and can distinguish between get a high volt -1 or a low volt-0)
-everything we want to show/hear on a computer must be encoded
-analogue – digital (ex. Time, temp)
1)sampling: how often do I take a sample/measurement to represent the “thing” (how many parts will I break the “thing” into)
2)quantizing: how many discrete values (ex. Bits) will I use to represent the parts of the “thing”
*thing = image, sound, video, animation, or text
Images are great for:
-info
-explanation
-entertainment 
Where to get images
-scanning existing images
-taking picture with a digital camera
-creating something original with ms paint, photoshop, etc.

-scanners and cameras can determine how many samples to take (how finely to break down image)
-more samples take = higher resolution
-samples taken on scanners/ printers are measured in dots per inch (DPI)
-samples on a monitor are measured in pixels per inch (PPI)
-if we scan an 8x10 inch image at 100 DPI, the image will have (8x100)x(10x100) = 800,000 samples
-an image is represented by a grid (array, matrix) of squared “picture elements” called pixels
-pixel is the smallest image component and shows the smallest detail
-pixels are arranged in columns and rows
-each pixel is given a number to represent the corresponding colour 
-when printing, use at least 300 DPI
-megapixels: how many millions of pixels that can be captured in a photo on a digital camera
-more megapixels = able to print larger photos without noticing loss of quality 
-3 megapixels is fine for a 4”x6” 
-minimum 300 PPI for printing (ex. 3000x1500 pixel image, don’t print any larger than 3000/300 x 1500/300 = 10”x5”
-screen is made up of rows of screen pixels (which each get a colour), thus we map image pixels on the screen pixels to see the image
-screen resolution: number of pixels across by number of pixels down that a screen is currently displaying (ex.640x480)
Changing screen resolution
-right click on desk top
-select properties
-select settings tab
-change resolution

-640x480 – fonts/icons/images large – cannot fit lots of data
-1280x1024 – fonts/icons/images smaller – fits lots of data
Amount of space an image rakes takes up on the screen depends on:
1)size of image
2)current screen resolution
3)NOT the DPI
Average PPI for monitors depends on:
1)size of monitor in inches
2)current reolution
3)usually 72 PPI
-72 PPI = same size as printed as when it appears on the monitor at 100% zoom
-resampling = resizing an image
Making an image smaller:
1)removes pixels
2)makes it crisper
3)gives it a smaller file size
Making an image bigger:
1)more pxels
2)pixelated/jagged
3)adds pixels by guessing where to put them
4)makes the file size bigger
*DPI and PPI don’t affect the file size
-use smallest file size possible on the web
-quantizing with 1 bit (0 or 1) = 2 colours (usually b and w)
-2 bit = 2^2 or 4 colours (ex. Black, dark grey, light grey, and white)
-4 bit = 2^4 or 16 colours
Subtractive model of colour:
-used for printing
-ink applied to paper
-primary colours – cyan, magenta, yellow
-ink applied removes/subtracts the white (ie. All colours together = black)
Additive model of colour:
-used on monitors
-adding light to a black background (ie. The monitor)
-all colours together = white
-primary colours = red, green, blue

-can represent 2^24 colours – approx. 16 million
-2^8 or 256 shades of red, 2^8 of green, 2^8 of blue + 2^24
-needs 3 bytes for true colour (1 for each)
-1 byte = 8 bits
Encoding true colour:
1)<RGB>
-where 0 is no amount and 255 is the most allowed 
-ex. <50,100,200>
2)Hexidecimal code
-#RRGGBB (ex. #OOOOOO is black)
-uses 0,1,2,3,4,5,6,7,8,9,a,b,c,d,e,f
-FF means 255
- OA=10, OB=11, OC=12

-you can represent the same # of colours using hexadecimal as <RGB>
-indexed colour: an index that maps to a group of colours we plan to use
-don’t need 16 million colours when using an index colour (index of 8 bits = 2^8 different colours)
-image bit depth: how many bits in index (ex. Bit index=8 bit depth)
-web server: computer that delivers/ serves up webpages 
-client: the computer that is requesting to see/ visit the webpage 
Advantages of a web server:
1)connected – computer is on/connected to the internet all the time
2)always available – since it never gets turned off, website is always available
3)well maintained – people running the servers take care of security/computer maintenance issues

-UWO web server = panther.uwo.ca
-use public_html folder to upload files to panther
-upload using a file transfer protocol (FTP) program (ex. WinSCP, filezilla, WS-FTP, Fugo, etc.)
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-bitmapped graphic image
	-image consists of pixels in a grid
	-icons are an example of and are usually 32x32 pixels 
-when bitmapped images are enlarged/resampled, the computer adds new pixels by guessing colours (interpotation)
-edges become jagged
-bitmapped image = raster graphics image
-bitmapped images are resolution dependent (ex. Change from 640x480 screen to 1280x1024 makes image larger)
Enlarge Bitmapped Images
-larger file size
-distorted

-all images from scanners/ digital cameras are bitmaps 
-common bitmap file formats:
	-BMP
	-GIF
	-JPEG
	-PNG
	-PICT(mac)
	-PCX
	-TIFF
	-PSD(photoshop)
Popular bitmap editing tools/ software
-ms paint 
-adobe photoshop
-corel photo-paint/ paintshop
-the gimp
Vector graphics
-made up of individual scalable objects
-objects defined by mathematical equations
-objects consistent of individual lines, curves, and shapes
-no distortion as image is enlarged, still has crisp, clean lines

-most browsers require a plugin to display vector graphics
-only used with drawings, not photographs
-usually smaller files sizes with bitmaps
-vector images are great for logos because they can easily be enlarged and shrunk
Common vector file formats:
-AI(adobe illustrator)
-CDR (corel drawer)
-CMX (corel exchange)
-CGM (computer graphics metafile)
-DXF ( Auto CAD)
-WMF (windows metafile)
-EPS (encapsulated postscript)
Popular vector drawing programs/software:
-adobe illustrator
-corel draw
-xara xtreme 
-serif drawplus

-easier to convert vector into bitmap
For printing in a flyer/magazine:
1)file size doesn’t matter
2)quality of image is most important
3)image printed with at least DPI
For displaying in a webpage
1)file size is very important
2)bigger files take longer to download
3)quality is important, but aim for best quality with small file size
Images on webpages need to:
1)download quickly
2)be appropriate size
3)look high quality
4)reduce file size but still look good 
How to make images download faster:
1)make the image physically smaller – less pixels (but that will change its size on the screen)
2)compress the image file (make smaller without losing quality)
-uncompressed image that is 200x200 pixels; true colour therefor at least 3 bytes;200x200x3=120,000 bytes or 120,000/1024=117.2 kilobytes
-same 200x200 image saved as a jpeg will be 58 (high quality) or 25 KB, or saved as a GIF will be 29 (KB), 17KB(64 col.), 7KB (16 col.) or 3KB (10 col.)
-compress as much as you can without sacrificing quality
2 types of compression
1)lossless: compress without any loss of info; all info is still there when info is reopened 
2)lossy: compress with some loss of info; selective, less important parts are discarded and cannot be gotten back
-different compression image file formats used on www:
1)gif
2)jpeg
3)png
Uncompressed:
1)bmp (windows)
2)raw (digital cameras)
-raw has no compression (largefile) and stores info about each pixel one at a time starting at top going left to right
-each colour on a raw image is 3 byte ie. 60.000 bytes of info
To compress
1)divide into shapes
2)each slide of shape = 1 byte
3)colour = 3 byte
-works well with squares, but not curves
-can also compress by finding patterns and creating codes (ex. 1234512345
-11 because 1=12345
-huffman coding: use least number of bits for common letters and most number for uncommon ones rather than using  ASCII
-ie. If 2 adjacent pixels have very similar colours, store both as the same colour
How to pick a file format:
1)type of image (jpeg, gif)
2) number of colours on image
GIF (graphic interchange format)
-widely used in www
-cross platform (mac and pc)
-supports 8 bit colour
-not good for photos but good for clipart, logos, animation
-looks for large blocks of area with same colour
-saving an image as with 24 bit colour as a gif lowers quality first time
-produces smaller file size than jpeg
-lossless compression
GIF transparency:
-allows for transparency 
-background will show through
GIF animation:
-Doesn’t need plugin for animations
-universal format, works in all browsers
Gif dithering:
-juxtaposing ( placing side by side) pixels of 2 colours to create the illusion that the third colour is present (grainy look)
-you can reduce the number of colours in a gif and choose options to control the way colours dither in the application/browser
GIF interlacing:
-how many images are downloaded to the screen
-lets you have a feel for the whole picture without waiting around to see it download
-a process by which the image is drawn in a series of passes rather than all at the same time (bigger file size)
GIF compression:
-can compress more by reducing the number of colours in the image

JPG (joint photographic experts group)
-widely used on www
-cross platform
-supports 24 bit colour
- great for photographs, computer games, movie stills, screen shots, etc.
-larger file size than gifs but has full colour scheme
-best for blends of colour
-not good for well-defined lines or sharp contrasts between colours
-lossy compression 
-degrades image quality, some info is discarded
-lossyness controlled by adjusting compression parameters
-image data is lost with each compression so work in native format and save final product as jpeg
-quality of image is inversely proportional to amount of compression
-higher image quality setting (low compression value) results in less data being discarded
-no transparency, animation, interlocking, or dithering
PNG (pronounced PING)
-created specifically because of licensing issues with gifs in the 90s
-lossless
2 versions of PNGs
1)PNG8: similar to gif, only 256 colours, 1 transparent colour, more efficient at strong colours than gifs therefor smaller file size usually 
2)PNG24: 24 bit colour, lossless therefor larger than jpg, transparency on each pixel with different levels of opacity (but not IE6)
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-network: a group of interconnected computers (could be connected with wires, wirelessly, or with satellites)
-internet: a global system of interconnected computer networks that use the standardized internet protocol suite to serve billions of users worldwide (a network of networks)
-internet is hardware, not software, www is a software that runs on the internet
-the ideas behind the TCP/IP protocol were funded by the Advanced Research Projects Agency (ARPR) of the US department of defense (DOD) around 1969, thus originally called ARPANET
-opposite of your home telephone where you get a direct line that only you and the person you’re talking to can use
-if a communication line is broken, another line is tried
-circuit switching is used with phone lines to create a clear, direct path 
-pachet: small group of bytes consisting of a header (tells where it is going: destination and where is comes from: the source)
-often 64 bytes for header and 512 for body
-protocol: rules for the formal transmission of data
-TCP:
1)takes a large chunk of data, breaks into smaller chunks of data and send them onto the internet
2)detects lost packets, packets with errors because of network congestion, traffic load balancing or other unpredictable network issues and requests the packets to be resent from the source
3)rearrange and reassembles the packets back into the webpage, email, etc. on the receivers machine
-IP:
1)line a gps
2)picks a route on a packet and shots at the routers to pick next best machine/network to send to 
3)sends packet back to TCP if line is down/broken
4)needs to be able to identify all the machine on the internet, thus each machine has its own unique IP address 
-each IP address is unique, has 4 numbers with dots between them (each number ranges from 0 to 255) ex. 129.100.23.247
IP address is always 32 bits, 4 types:
1)dotted quad: 129.100.23.247 (most common)
2)binary: 10000001.01100100  00010111  11110111
3)hexadecimal: 81  64  17  F7
4)decimal: 2,170,820,599
-TCP breaks webpages into packets of bytes
-TCP figures out what IP address of where it wants to send the packets (destination)
-TCP sends off each packet to first machine (IP address) on the route but doesn’t preplan route
-packet stops at first machine, likely a router, then is sent on to the next machine on the journey,(IP address) and so on until it gets to the final IP address (destination) – packet switching
-1973- IP addresses become the standardized way to identify machines on the internet
-1984 –university of Wisconsin comes up with a name server that maps a name to an IP address
1985 – domain name system is established (because numbers are too hard to remember ) and the initial top level domain names are introduced
-1990 –internet moves beyond the world of government and universities and into the commercial society
-up to 1995- domain names were free
-1995 to 1998- $100 US paid to Natural Science Foundation (NSF) for 2 year registration for a domain name
1998- assignment of domain names is opened up to private companies to encourage competition
-domain name system (DNS) maps the domain name to the correct IP address
-usually one-to-one mapping an IP address and a domain name
-same IP address map to more than one domain name (ex.155.12.12.12 goes to www. chapters.ca and www.idigo.ca)
- some domain names map to more than one IP address (EX. 155.12.12.1 and 155.12.12.2 go to www.msn.com)  
-domain names identify machines on internet (ex. web server machine)
-web server contains all the webpages in folders or individual 
-webpages are stored on the webserver machine in folders/directories
-webpages are files, usually with the extension .htm (ex. Pricers.htm or webpage.html)
-a URL (established by Tim Berners Lee points at website on the internet
-http://www.uwo.ca/its/causer/spring.html
-http=hypertext transfer protocol
-www =world wide web
-uwo = domain name
-its = folder 
-causer = folder
-spring.html = file

-subdomains: used to organize web server (ex.www.csd.uwo.ca)
Rules for domain names
1)each item between a dot is called a level (ex. Ca = top level domain, uwo =2nd level, etc.)
2)max of 127 levels
3)level must be between 3 and 63 characters
4)entire domain name cannot be more than 255 characters
5)must use on of the approved TLDs
6)each level must consist of letters, digits or hyphens
7) levels cannot start of end in hyphens
8)levels cannot have spaces
9)domain names are case sensitive
-international internet committee established allowable TLDs (ex. .com, .ca, .edu, .org, .net)
-as of 2007, Google passes Microsoft as the most visited website in the world
Ebay:
-founder is Pierre Omidyar, started in 1995
-went public in 1998
-revenue – over 8 billion in 2008
-business- online auction house
-vision – connected people (not selling things)
-first item over sold – broken laser pointer 
Starting a business
-logo in photoshop
-flyers/ads
-business cards
-website
-legal company name
How to pick a domain name:
-use keywords
-be memorable
-avoid hyphens
-try to use .com
-try .net or .biz next
-keep it short
-kill procrastination, register fast
-get creative
-know the rules
-test out choices 
-buy other names that are spelt similar
-choose where to buy (ex. GoDaddy, homewatchers, my domain, yahoo, register, etc.)

-pay per year, must re-register every few years
Why NOT to host your own website:
 -expensive
-continual connection required 
-technical
-24hr support needed

-find an ISP (company that provides access to the internet)
-ISP maintains one or more machines that are permanently connected to the internet
-ISP offers connections via telephones lines, cables, satellite dishes
-ISPs provide user with”
1)users account for accessing internet
2)email access
3)webspace to hold/host website
Examples of ISP are:
-rogers
-bell
-execulink
-western 
Top 10 reasons to pick an ISP:
1)disk space (usually 5-10 GB)
2)bandwidth (static pages =low, downloadable ones =high)
3)website speed
4)database/ programming language support
5)technical support
6)uptime (99% plus)
7)FTP access
8)web statistics summary
9)scripts available
10)web provider
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-meet with client to define business requirements
1)be prepared
2) ask questions and listen to answers
3)learn as much as you can about their business
4)ask for all the reports/forms/printed brochures they have
Stuff to know:
-who the primary audience is
-company image
-special graphics/images   ex. Company logo
-whether the focus will change
-content expected on webpage
Good design tips:
-have something valuable (ex. Useful or interesting)
-don’t distract with blinking, animated GIFS, autoloading sounds, too much scrolling
-no pop ups
-avoid images as background
-organization
-minimize clicking (no more than 3 to get to a page)
-have a way to get to the home page on every page
-menu on every page (in same spot)
-compress images
-don’t bog down with multimedia facts
-text less than 600 pixels wide
-800 pixels wide (no horizontal scrolling, minimal vertical scrolling)
-use contrasting colours or simple colours so it’s easy to read 
-text large enough to read
-use all caps sparingly
-no more than 1 exclamation point
-spellcheck
-don’t underline
-put contact info or link to it on every page
-back to top button for long pages
-test links, remove dead ones
-include a “last modified” date and update frequently 
-don’t steal content
-plan efficient navigation
-consistency with colours, menu placement, layouts, fonts, buttons, etc. 
-layout, white space, clean alignment and balance

-decide where to put menu (left side or top)
-decide navigation structure, what other pages will be, submenus
- pick a colour scheme you like
-decide banner (its focus, whether menu is included, colours, 800 pixels wide, not too tall)
-sketch out on paper
-each web page is normally and html file
      -basic page, clickable links, images, forms
      -file with html codes displayed on the browser, looks good for client 
Other webpage extensions
1).hstml – server side includes extra stuff from server before displaying webpage to client
2).php, .asp, .cgi – extra stuff brought in from server, allows use of data in database on the server, more complex form manipulation (asp is a Microsoft technology)
-website: collection of related webpages stored in a folder 
-should contain subfolder called images which holds the website’s images
-homepage should have the file name index.html
Creating a folder structure:
1)decide on needed pages
2)make top level folder (lower case)
3)name the homepage index.html
4)name other pages appropriately (lowercase with .html)
5) use an images subfolder
-some websites have many submenus and lots of webpages 
-for more complicated folder structures, create one main website with subfolders that contain “subwebsites” (each folder has its own index.html and images folder)
0build site on own machine, then move to a web server
-webserver: computer that runs software which holds the web pages and serves up/delivers them to client: must be connected to internet; software delivering webpages is also called webserver
-once moved to the webserver, website must be tested in the web browser
-web browser: software/program that displays formatted webpages to the client
- 1980 – Tim Berners Lee proposed a way of sharing research papers using the internet and hypertext (immediate links to other docs)
-1990- Berners Leeset specifications for the html language and wrote a browser to read html files and output linkable papers
He proposed that all html tags:
-start and ens with < (ex. <html>)
-most tags come in 2s: opening and closing (<title>title<title>)

-originally, webpages/html files were made with simple text editors like notepad
Type of html tags:
-section tags  ex. <body>. <head>
-formatting tags   ex. <b>,<ui>
-link tags  ex. <a href = “http://www/msn.com”> 
-place holder/ standalone/unpaid tags  ex. <hr>, <img src= “”>

-dreamweaver creates tags for you so you don’t have to remember all the syntaxes 
Other website making programs
-Microsoft frontpage 
-html kit (free)
Dreamweaver tips:
-webpages don’t always format precisely because everyone’s resolution/screen size is different
-design and use a template for each page
-use images folder and put photos in before adding them to any webpages
-preview pages in more than one browser
-create pages in more than one browser
-create folders first
-use lowercase and no spaces for all folder/file names
Page title:
-appears at the top of the page when printed
-search engines look at title page
-always put on all pages
-start with site name, hyphen, page description

-headers – H1(largest), H2, H3,… (all are bolded)
-use pixels rather than points doe text, use ems or percentage if audience may need to enlarge text
Graphics:
1)use common, universal formats (jpg,gif) that work in any browser
2)resize/compress image in photoshop, etc. (resizing in dreamweaver doesn’t affect the download speed)
3)set all tags (meets barriers free access requirements, shows when page is loading/when using text browser/when hovering mouse over
4)consider dial up users
5)sire must not take more than 25-30 seconds for a 56k modern user 
Types of links:
1)links to other pages within site
2)links to different site
3)links to an email address
4)links to an image or part of an image
5)links to a particular spot on a page (named anchors)
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-when tables are in terms of pixels, resolution affects the way a webpage is displayed
-make tables 800 pixels wide so everyone can see without scrolling horizontally
-to publish website, move to server (not all websites allow certain FTP software to connect them for security reasons)
Marketing your website:
1)include web address on all printed material and as part of signature on outgoing mail
2)try to make website be in “first 10 listed” when customers search for site
Directories:
-not automated
-real people create organizations (categories and hierarchy)
-drill down through categories/subcategories to find website
-websites are submitted then evaluated to see if worthy to be in the directory and if so, what category
-yahoo charges $299 to submit site (doesn’t guarantee they’ll accept it)
-gets less people than search engine, but more quality people because they know what they want
How a search engine works:
1)building a data base
-webcrawlers/spiders crawl the internet constantly, going from webpage to webpage via links, looking at all the words on the page to build an index/database
-index contains alphabetical lists of words it finds, where within the page the word and the links (url to the page) where it found the words
-words are called keywords
2)deciding which pages to return to the searcher 
-uses index to decide which pages have the given keywords
-different algorithms to decide order of displacing pages
-Google uses “page ranks” algorithm as one of the factors in deciding page order

-Google’s page rank algorithm – weights pages between 0 and 1, higher the weight, the more likely it will be displaced first 
Example:
-4 pages (0.25 each)
-page b links to page a and c (0.25 divided between 2 pages)
-page c links to page a (all of 0.25 goes to a)
-Page 2 links to a,b,c (0.25 divided between 3 pages)
- weight of a is 0.25/2 (b’s ranking) + 0.25 (c’s ranking) + 0.25/3 (d’s ranking) = 0.458
Page ranks:
-evaluates now many links to a website and quality of links
-doesn’t take content into account
-ranks individual pages not websites
-each inbound link is important (except  banned sites)
-each page rank level is progressively harder to reach, even though calculated on logarithmic scale

-some people try to beat the system by creating fake websites that link to their site or by hiding lots of key words in the background
-search engine optimization (SEO): getting page higher on list of results:
1) Text
-identify crucial keywords – 5 second usability test (have someone look at site for 5 seconds then write down what they remember), use marketing material to brainstorm keywords, think about keyword combos and update frequently
-put keywords in best locations – title (most important), visible body, links, above the fold or… alt text, domain/file names, metalog (least important) 
-keyword prominence : near top of page
-keyword density: number of keywords repeated
2)Links
-make links easy to navigate
-hard to navigate through image maps, java script, links in flash docs, poorly written html or database driven web pages lanes, etc. in the URL, CGI pages can be problematic
3)Popularity
-link popularity – quality links to page (high scoring sites ex. Yahoo dir.)
-click-through popularity – how many times site is clicked on/retuned to and how long user stays

-find who links to you – link:www.website.com
-find time in another place – time place name
-definition of a word – define: word
-usage statistics: what visitors like/dislike, analyze stats from IPS provider or companies online
-hit counters: tracks visits to the page
Searching the net:
1)archie (archives)
-written in 1990 by student at McGill
-no index originally, had to search through everything
-kept track of file names in public room anon. FTP servers, searchable database of file names
2)Gopher
-written in 1991 by student at University of Minnesota 
-hierarchal structure (similar to www but harder to use)
-became absolute
3) world wide web
-developed by Berners Lee in 1991 in Geneva, Switzerland
-data  was difficult to access/exchange for research
-capable of recording links between objects
-make it easier to enter/correct info
-all papers/files store in same standardized manner (html files)
4) Yahoo
-started in 1994 by Jetty Yang and David Filo
-started as search engine/web directory
5)Google
-founded in 1998 by Brin and Page
-based on the idea that analyzing relationships between websites would produce better tanking of results than tanking results based on number of times keyword appeared on page
-google –nicknamed “backrub” because it checked backlinks
               - originally against ads, but changed their mind
               - 99% of revenue is from ads (in 2006. $10,492 billion in ads, $112 million in licensing, etc.)
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-animation: sequence of images that create the illusion when played in succession
Uses of animation:
-easier to show how something works than explaining
-indicates movement
-illustrates change over time
-visualizes 3D objects
-attracts attention
How animation works:
-simulation of movement through a series if pictures with objects in slightly different positions
-each drawing is called a frame (snapshot of what’s happening at a particular moment)
-required frames per second (fps): 24 fps for movies on film, 30 fps for tv, 12-15 for computer animation, jerky if anything else

-since each frame is just an image, each frame is sampled into discrete  samples and each and each sample becomes a pixel (sampling process)
-more samples means better quality but bigger file size
-each pixel gets assigned a colour  ex. 2 colurs/bit or 16 mill. Colours/24 bit (quantization process)
-frame rate (fps): indicates that playback speed of the animation in frames per second
2D animation:
1)cell animation (or tradictional/classical/hand-drawn/frame by frame)
-animator hand draws every frame (ex. Snow white)
-keeps same background, draws objects that move on clear sheet and puts it on top of the background
2)path based animation
-pick start/end points and path in between
-computer generates frames in between (tweening)
-software can loop, transition (fade in and out), repeat, and set fps

-more fps, more believable the action will be and the bigger the movie will be (more bytes)
-if animation appears too slow, reduce number of frames increase frame rate
Slowing down animation:
1)add more frames – keep fps bit increase number of frames between keyframes to stretch out the animation
2) lower the frame rate (20 fps to 5 fps) – same amount of frames but stretches out movie

-3D animaton:
1)modeling
2)rendering
3)animating
-morphing: animation process of blending 2 images into a series of images, useful for showing how image may change over time (can be done in 2D too)
-warping: distorts a single image
-virtual reality: creates environment where user becomes part of the experience
Where to get animation:
-buy cds or from internet
-download free clipart 
-make your own on photoshop or flash
Animated GIFs
-no plugin required: no plugins and the authorizing tools to create them are often free/ easy to learn
-no sounds
Flash:
-a multimedia authorizing/playback system
-launched in 1996 by macromedia, bought by Adobe in 2005
-responsible for most ads/animations/video components on the web
-most advanced authoring environment creating interactive websites, digital experiences and mobile content
Benefits of flash:
1)interactive content with video, graphics, animation
2)imports multimedia elements from another application
3)supports vector graphics
4)flash player is a free app that works with popular web browsers
5)delivers high impact, rich content
6)designs, animations and application users interfaces are deployed immediately across all browsers/platforms
7)preinstalled on most machines
-stage: rectangular area where the visible motion will take place 
-timeline: series of frames in a row and stacks of layers, indicates keyframes, regular frames and empty frames
-shape: basic shapes drawn with the shapes tool, line tool or single letter
-symbol: stored in library and can be reused, changes to library symbol result in changes to all current copies of the symbol
-graphic: static graphic, can be used in other symbols
-button: interactive part of animation with user, responds to mouse clicks and rollovers
-movie clip: reusable piece of animation, can turn a simple animation into a movie clip symbol and reuse it
-tweening: creating the frames between the start and end keyframes
1)motion tween: symbols, can’t morph, only movement, only one symbol per layer, used with motion guide
2)shape tween: shapes only, morphs, more than one shape per layer, can’t use motion guide
-motion guide: lets you animate a symbol along a path that you draw yourself
-animated gif - .gif – larger than normal gif – used for banners, smaller areas
-flash – adobe - .fla(source), .swf (movie), .gif – less space than gif bitmapped images – used for interactive video, graphics, animation – plays with flash player
-director – adobe - .dir(source), .dcr(movie) – less space than gif image – used for more interactive sites – plays with a web browser plug in (shockwave)
History of animation:
-early cave drawings show animals with 3 legs (depicting movement)
-1868 – flip book patented
-1877 – proxinoscope cylinder containing slits that when spun gave the illusion of movement
-1892 – Reynaud showed that he could use 12 pictures and loop them; he had  500 frames similar to the modern film projector
-1898 – stop motion animation introduced
-1906 – Blacktons makes “the humorous phases of funny faces” using a blackboard and frame by frame shots
-1914 – Mc Cay makes first successful character animation, “Gertle the Dinosaur”
-1928 – Walt Disney uses sounds and animation in Steamboat Willie
-1937 – first full length feature animation movie, Snow White
-1960 – first prime time animation TV show debuted 
-1982 – star trek, the wrath of khan includes computer generated scenes
-1986 – take me on by aha creates much hyped video that uses rotoscoping (pencil-sketch animation/live action combination)
-1995 – Toy Story was the first full length, completely computer generated animation movie released
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-video: a sequence of still images (photographs) that can create the illusion of movement when played in succession (in fps)
-movie = 24-30 fps, computer displayed video = 12-15 fps
-digital video: each frame is a bitmapped graphic, stored as 0s and 1s
History:
-digital video often adheres to tv broadcasting standards
-regular analog tv broadcasting began in the US in 1939 because of colour info
-NTSC frame rate went from 30 fps to 29.97 because of colour info
-experiments with hdtv began in 40s and 50s but wasn’t adopted by any stations until 1996
-before 1996, all tv was broadcast using interplaced display and fields 
Original tv display:
-see phosphor dots on screen
-electron beam (gun) activates dots and scans though them horizontally
-complete scan = gun starts top left and goes horizontally until bottom right 
-gun takes 2 passes/fields scan draws every other line (1,3,..) then goes back and does the even lines (2,4,..) process called interlacing display 
-cheats the eye (as phosphor dots disappear, line is being drawn underneath)
Frame size of NTSC standard DV frame is 720x480 pixels:
-for Pal -720x576
-frame aspect ratio – 4:3
-pixels are distorted, not square because 720:480 is 3:2 ratio, thus must change pixel aspect ratio
HD for NTSC:
-1440x720
-frame aspect ratio – 16:9
-1440:1080 – 4:3 ratio, 1.333 (pixels not square)
-1280:720 – 16:9 ratio (pixels square)

-older tvs – 470 scan lines
-new, plasma flatscreen – 720 or 1080 lines (progressive not interlaced)
-since each frame is just an image, each frame is sampled into a discrete sample and each sample becomes a pixel (sampling)
-more samples = better quality but bigger file size
-each pixel gets assigned a colour (ex.1 bit = 2 colours) (quantizing)
-can display video on:
1)computer (don’t need NTSC standards)
2)TV
3)dvd
-not all digital videos need to conform to NTSC standards, dvds do but computers do not (but still tied to analog tv standards)
-camcorders capture video 
1)analog camcorder: must use video capture card to convert to digital before put on computer
2)digital video (DV) camcorder: no need to convert
-DV camcorders compress the video inside the camcorder (usually DV25)
DV25 format specs:
-720x480 pixels (3:2)
-frame aspect ratio – 4:2 or 16:9 
-data rate – 25 megabits/second (note name)
-frame rate – 29.97 fps
-colour sampling – YUV 4:1:1

-for still images, the model is YUV(YIQ) or YCbCR (for MPEG compression) where Y=luminance/brightness and UV= (CbCr) chrominance/colour/hue 
-4:1:1=4 (luminance): 1 (colour/hue): 1 (colour/hue)
-pre production tips
1)plan to shoot
2)gather needed resources (ex. Props)
3)sound/music
4)storyboard
-to get digital video off camera, you need either:
     -firewire
     -USB cable
Firewire vs. usb history
-used to take a long time to out a video on a computer 
-firewire; initiated by Apple and the IEEE in the late 80s, is a high speed data transfer technology
-patent for 25 cents for use and 1-2 dollars for needed hardware (not popular)
-apple ipods no longer have firewire ports
-firewire 400 could transmit 400Mbps and used peer to peer technology
-PCs solution: USB 1.1 which transferred 12Mbps (too slow)
-USB 2.0 – backward compatible, transmits at 480 Mbps and is mater/slave technology (needs to connect to a computer)
-future – firewire that transmits a 3.2 Gpds

-Apple desktop computer have firewire port
 -mac laptops used to have firewire, soon thunderbolt because new and faster
-newer, smaller PCs don’t have a firewire port, but you can buy and install it
Video editing software:
1)import captured video, pictures and sounds into project
2)arrange material on timeline (trim/add clips as needed)
3)apply transitions and special effects (ex. Credits, titles, captions, dissolve - fade from one clip to the next, straight cut – 2 adjacent clips, no transitions, etc.)
Camcorder History:
-nothing portable before 1967 (only tripods)
-1967 – sony makes 1st black and white portable camcorder
-1971 – first cassettes (didn’t need to load reels)
-1976 – beta vs. vhs tole is on; also, camera, audio recording and playback are all separate
-1982 – combine video, sound recording and playback into camcorder
-1985 – ½ million sold, 3 years later 3 million sold, 1st sony handicam; JVC introduces smaller video cassette   ie. Smaller camcorders
-1989 – super VHS format introduced with beter editing, no deterioration of quality (aka Betahiller) and Sony introduces Hi8
-1995 – 1st digital video cameras (Panasonic and Sony)
-2000 – new DV format (500 lines of resolutions), smaller cameras but better images
-2001 – most camcorders record at 5 fps, now 30 fps with 640x480 resolution (almost as good as 35mm film)
-now – don’t use tapes much, now use mini DVD hard drives, sticks (cell phones)
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-editing before digital video:
1)had to copy from one tape to another
2)had to load vp tapes on a machine to copy
3)loss of quality with each copy made
-editing now:
1)can easily move clips around
2)no loss of quality
3)slight comparison occurs in the camcorder when video is captured
Where to put video:
-on the web (bandwith is an issue)
-on cd-rom (playback speed is an issue)
-dvd video (must be in mpeg2 format)
Audience:
-will they be on different platforms?
-how old with their computer/cd/dvd player be?

-need to compress, otherwise a dvd could only hold 35 seconds of uncompressed video
-data rate: amount of video processed per second
-average data rate: file size/length in seconds of video
-for a 48x speed cd-rom, average playback rate = mbps which would be choppy on a cd player
-100Mb video that is 33 seconds would be 3Mbps, not choppy
-problems occur because of file size and data range
Compression strategies:
1)lower the frame size of the video (ex. 640x480 to 320x240)
2)lower the framerate of the video ( ex. Cutting frame rate in half, cuts the file size in half)
3)pick a codec that does higher compression
-codec: piece of code that compresses video or audio as it is created (exported from the editing software) and then when displaying it to the user, decompresses the video/audio (also stand for coder/decoder)
     -ex. Sorenson spark, H.264, DivX
-must use same codec to decompress that was used to compress
-codecs sometimes depend on file format
More compression strategies:
4)pick a codec that does higher compression (ex. Quicktime and avi use different codecs so you can pick one that gives better compression)
5)lower the picture quality of the video (ex. Sorenson codec lets you set a limit in the data rate, some let you set the quality
6)lower the colour depth (not popular because some codecs won’t do it and video looks best at 24 bit, unless a cartoon
7)play with the audio (not usually a problem)
Spatial compression:
-compress each frame individually 
-uses some techniques of jpg compression
-codecs that do spatial  compression are animation, planarRGB
Temporal compression: 
-just save info on selected frames (called keyframes)
-all other frames just save the differences from the previous keyframe 
-good when the difference between current frame and keyframe is small
-ex. Sorenson video, H.264
Lossless compression:
-looks for large blocks of pixels that are the same to do RLE (run length encoding)
-quicktime animation and planar RGB are lossless 
Lossy compression:
-lowers video quality but gets better file size and better data rate 

-container file format: stores both data (frames) and how to play the data (codecs)
-ex. Avi (sometimes uncompressed), mov, flv, mkv (newest and open source; allows you to store inlimited number of audio and video tracks)
-newer container formats support subtitles, chapter, etc.
-digital media player: piece of software that will play multimedia files (audio of video)
-most players will play a variety of file formats   ex. Windows media player
-main ways to get media from website to your computer:
1)download
2)progressive download
3)streaming: media that is constantly received by and displayed to an end user while being delivered by a streaming provider
-media is either streamed or not streamed
Download:
-when you visit a website containing video, the entire video must be downloaded to your computer before you can play it 
-for the web, usually stored in HTTP protocol 
-data that is sent is permanently stored on the end machine
Progressive download:
-a click begins the download, but after some portion of the file is downloaded the video will begin to play
-the player (ex. windows media player) calculates the speed of the download and guesses when to start playing
-data that is sent is permanently stored at the end machine
Streaming:
File is never permanently saved to the user’s computer; media begins to play as soon as it gets a packet
-cant fast forward, only pause and rewind 
-on-demand: progressive streaming/download saves the file to a hard disk and then is played from that location, often saved to a hard disk and servers for extended amount of time
-live: live streams are only available at one time, sends info straight to computer/device without saving the file to a hard disk
-small buffer space is created on a user’s computer
-data starts downloading into it
-as soon as buffer is full, file starts to play
Needed for streaming:
1)a streaming web server (RTSP)
2)a video that has been converted to stream
-converting a streamed video: lots of data, so lots of compression needed
-unicast: each user gets their own stream of video, a server has to send out A LOT of data if several users are watching at once
-multicast: send the same stream to a bunch of users but then they lose the ability to pause and rewind, etc.
Youtube:
-anyone can watch most videos
-registered users can upload videos
-only those over 18 can watch videos containing potentially offensive content
-uploading of porn is prohibited
-other prohibited content: defamation, harassment, commercial advertising, encouraging criminal behaviour
-accepts wmv, avi, mov, mpeg, and mp4 but converts them to flv by using Sorenson, v6 or H.264

-flash is moving to a newer format (f4v) because of limitations in streaming with flv and some codecs
Youtube quality:
-standard (original) format 320x340 pixels, mono audio
-March 2008- up to 864x480 pixels and stereo sound
-Nov 2008 – 1280x720 pHD added, change ratio from 4:3 to 16:9
-Nov 2009 – 1080 pHD support
Considering video in multimedia applications:
1)source – quality is tied to colour, reolution, fps, compression format, frame size
2) appropriateness – consider just using images or animations if video quality is going to be bad due to required compression
3)playback systems – will users have required software or need to be directed to download a plug in
4)user controls – give ability to pause/stop/loop/volume control
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-sound can:
1)set a mood
2)sell
3)educate/present info
4)allow communication over web via internet audio conferencing
5)internet telephony (allows 2 way, full duplex audio convos over the web without long distance phone calls)
Prepackaged sound:
1)purchase a cd (watch for copyright if using on site)
2)download sound from companies (ex. Stock)
3)download from itunes
Creating your own sound:
1)recording program with OS ( ex. Sound recorder) – uses microphone, not best quality 
2)recording studio with equipment like DAT (digital audio tape) to record sound digitally – high quality commercial product
3)electronic instruments (ex. Synthesizers) – connect to computer to capture sounds in MIDI format (musical instrument digital interface)
-sounds are pressure waves of air, reoccurring in a series called a waveform 
-amplitude measures volume of sounds
-frequency measures pitch  ie. How compressed waves are 
-voice muscles vibrate and cause the air to move, thus causing a series of waves (sound)
-2 sounds cause 2 sets of overlapping waves that form new wave
-hyquist limit rule: must take at least 2 samples (more for higher pitched sounds) for every cycle of wave
-more samples = better quality but larger file size
-number of samples per second is measured in Hertz (Hz)
-100 samples/sec  = KiloHertz (KHz)
-cd quality = 44100 Hz or 44.1 KHz
-sample rate: number of samples we take per second of audio or number of times/sec the wave form is measured
-telephone quality (voice only) = 8khz
-am radio = 11.025 khz
-fm radio = 22 khz
-Quantizing  - 1 bit = 2 tones , 2 bit = 4 tones, etc.
-cds use 16 bit rate =65536 tones
Converting to store in computer:
-computers have a sounds card which samples and quantizes the sounds wave from a microphone
-sounds card has an analog-to-digital converter (ADC) for playing audio
-OS (windows, mac OS, etc,) talk to the sound card to actually handle the recording and playback
Rearrange wave form:
-cut, copy, trim part of wave form
-overlap 2 or more pieces of audio
-edit out words and cut them from wave form
Modify volume:
Use amplify, fade in/out, envelope, normalize (fixing songs that are too loud/ quiet compared to others)
Sounds editing:
1)noise reduction
-hiss reduction: noise within a given frequency range 
-noise reduction/removal: software examines the audio and finds unusual differences between wave forms (needs to be longer than hiss)
2) special effects – adding echo or changing the pitch of a portion
3)down sample and reduce the bit depth – compress 
-1 min of audio with uncompressed cd quality = 10 mb
Sound compression strategies:
1)reduce the number of samples (sample rate)
-go from 44 Hz to 22Hz (reduced quality but cuts file size in half)
2)reduce sample size
-go from 16 bit to 8 bit (reduced quality but cuts file size in half)
3)reduce number of channels
-changing from stereo (2 channels) to mono (one channel) will halve the file size
4) compress using the appropriate codec
-most popular = lossy = mp3
-very few lossless codecs
Uncompressed file formats:
-wav (very common, 44KHz, 16 bit)
-aiff 
-cdda (reabook) – standard for cds, 44 KHz, 16 bit, 2 channels

-wma and mp4 are lossy and allow for built in lockdowns which is why apple and Microsoft are pushing for them
-sounds in flash always play because every computer has flash player
-MIDI sound: doesn’t manipulate waves
MIDI music:
-music and synthesized sound, doesn’t do well with voices or noise
-no sampling or quantizing
-hold info like which instrument is being represented, note being played, how hard note was pressed, etc.
MIDI files:
-edit with Cakewalk, Cubase, and Finale
-3 min of MIDI file = 10 KB, 3 min of compressed wavelength = 15 KB 
Posting sound on the web
1)have a link to music that user clicks on (will not start until clicked)
2)embed in webpage (potentially can start playing as soon as user comes to the page)
Things to think about:
-will you edit again? Do not compress until later?
-be on the web? Be compressed?
-be streamed? Ie. Super good compression?
-be downloaded?
-require plugin?
-voice only? Ie. Lower number of samples?
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