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Special Text
• In our interactions with computers, it is often 

desirable to use characters other than the 
standard English alphabet and common 
punctuation

• When do we use different forms notation?
– Other languages with slightly or completely 

different alphabets
– Mathematical and scientific notation (e.g. 

chemical compounds)



Special Text
– Notation particular to a specific field
– Graphical features, such as arrows and bullets, 

that help us organize information
• Sometimes it’s appropriate to use graphics or 

special software to view and edit this text, but 
ideally it should be fairly easy to put special 
text onto a web page so that it displays 
correctly and can be edited, copied/pasted, 
displayed in different sizes and styles, and 
laid out properly without special software



Ways to Enter Text
• Directly associate keys on the keyboard with 

characters
• Use a sequence of keys (e.g. Ctrl+'+e => é)
• Represent it with other characters already on 

the keyboard (e.g. transliterating Egyptian 
Arabic with Latin characters)



Ways to Enter Text
• Use some graphical mechanism or special 

software to select characters (e.g. Windows 
Character Map)

• Scan it from some printed or digital format 
(e.g. Optical Character Recognition)

• Write it with a stylus: Handwriting 
Recognition

• Voice recognition technology



Ways to Enter Text
• Each of these methods has advantages and 

disadvantages
– Scanning, handwriting, and voice recognition 

may be easier to use (more natural) but less 
reliable technologies, ESPECIALLY for “non-
standard” text

– Typing and graphical character selection may be 
cumbersome and time-consuming



Goal
• In order to ensure that computers will make 

our lives easier, in part by simplifying and 
enhancing our ability to communicate, we 
need to overcome these obstacles

• Computers need to (1) support special text 
and display it properly, as well as (2) provide 
convenient and reliable mechanisms for us to 
input special text



Old Implementation of Text
• Limitations of older computers/software: support of 

special text
– Originally, most computers only supported what is known 

as the ASCII character set. (American Standard Code for 
Information Interchange) ASCII-I contains 128 
characters: some control characters, and all the letters 
and punctuation that appear on standard American 
keyboards

– Computers see each character as a number. Capital A, 
for example, is 65. A space is 32. ASCII contains a 
newline character, a tab character, and (oddly enough) a 
“beep” character



Old Implementation of Text
– ASCII-II, ANSI (American National Standards 

Institute), and other character sets came about 
later

– This was sufficient for writing computer 
programs, but not designed for personal use by 
people around the world



Problems
• There were many problems with attempts to 

use characters beyond the standard ASCII 
characters on American keyboards
– Different computer and software systems used 

different representations for characters, making it 
difficult to translate between them

– Using special fonts to display certain characters 
(where the computer sees A-Z, etc. but the font 
displays them as something else) restricts users 
to a particular font



ISO-8859
– ISO-8859: This is a group character sets 

established by the International Standards 
Organization which implements various 
languages by mapping several sets of characters 
to a single range of numeric values. This leaves 
it up to the viewer (i.e. a web browser) to 
determine which set of characters to display

– Latin1 (West European); Latin2 (East European); 
Latin3 (South European); Latin4 (North 
European); Cyrillic; Arabic; Greek; Hebrew; 
Latin5 (Turkish); Latin6 (Nordic)

ØSee http://wwwwbs.cs.tu-berlin.de/user/czyborra/charsets/



The New Way
ØIt’s all online at http://www.unicode.org



Unicode
• In order to solve this problem, experts 

have worked over the past 10 or so years 
to develop what’s known as The Unicode 
Standard. This seeks to standardize how 
the computer recognizes special 
characters. The most recent version is 4.0.
– It does this by creating a unique identifier (a 

hexadecimal number) for each character in 
the system

ØIt’s all online at http://www.unicode.org



The New Way
• Unicode maps only ONE character to each 

numeric value, which requires more memory 
(if a large number of characters are to be 
supported), but makes things MUCH less 
confusing
– Hey, memory is cheap now anyway

• It is standardized so that it should be 
consistent regardless of the user’s platform 
or system configuration

ØIt’s all online at http://www.unicode.org



Code Points
• A Unicode code point is a hexadecimal 

number identifying a particular character
– Hexadecimal is a base-16 system (as opposed 

to binary, or the base-10 decimal system that we 
normally use); hexadecimal numbers are 
sometimes prefixed with 0x or x

– In hexadecimal (“hex”), the letters A – F 
represent the values 10 – 15

– 0x215C = 12+5(16)+1(162)+2(163) = 8540
– 164-1 = 655535 possibilities (with 4 digits)









Browse Unicode Character Charts

• http://www.unicode.org/charts



How the Web Works
• You type in the URL of the site you want 

(or click on a hyperlink)
• Your browser requests the IP address of 

the site with that DNS name
• Your browser sends a page request to the 

server
• The server generates the page (perhaps a 

script) and your computer downloads it
• Your browser displays the page



HTML in a Nutshell
• HTML is the standard language that 

browsers read to display web pages
• It stands for Hypertext Markup Language
• Consists primarily of tags surrounding text

– <b>my text goes here</b> - bold
– Line1<br />Line2 blah <br />Line 3
– CSS (Cascading Style Sheets) – often used to 

“style” the text (fonts, colors, positioning, etc.)
ØClick on “View Source” in your browser



Using Unicode on Web Pages
• Fortunately, HTML offers us a convenient 

way to represent special characters on web 
pages

• HTML Entities begin with an ampersand (&) 
and end with a semicolon; there are built-in 
named entities, and designers can specify 
Unicode characters by entering the 
character’s number after the # sign



Sample HTML Entities
• The five most important entities essentially 

“escape” the characters that have 
significance in HTML:
– &lt; (less than) displays as <
– &gt; (greater than) displays as >
– &amp; displays as &
– &quot; displays as "
– &apos; displays as ' (for XML/XHTML only)



Sample HTML Entities
• Others include: &infin; (8 ), &hellip;

(horizontal ellipsis, …), &copy; (©), &aacute;
(à), &Euml; (Ë), &ucirc; (û), &Ccedil; (Ç), 
&ntilde; (ñ)
– Note that some of these are case-sensitive

• Numbered entities for Unicode: &#8359; or 
&#x20A7;-k (Peseta), &#x069C;-?

• One drawback is that each font only supports a 
limited number of characters
– Arial Unicode MS has broad Unicode support



Demo
• My encoder tool

– What it does
– Which encodings it supports
– Symbols, X-SAMPA example
– ISO-8859 example
– Hebrew example
– Written using: PHP (server-side), HTML/CSS/Javascript

(client-side)
– Show the code
– Show the dictionary files


