| nternationalization

'118n' for short

Deals with

— character sets
— text direction
— local formats
— sorting order

— calendars

The Web must bei18n
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Character Encodings

e Character Set:

— acollection of characters grouped together

« code point «» abstract character
— e.g. theletter '€ asused in English

 Character Encoding:

— away of encoding code points into a byte stream
* byte stream <> code point

e Font

— acollection of "pictures’
« code point <> glyph
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Single-Byte Code Sets

 ASCII
— American Standard Code for Information Interchange
* 7-bit code (0-127)
* [SO-8859 Series
— A set of 8-bit codes backwards compatible with ASCI|
* 96 extra character slots
— 1S0-8859-0 through 1SO-8895-15 (new default)
* eg., 1S0-8859-1/ Latin1
— Afrikaans, Albanian, Basgue, Catalan, Danish, Dutch, English, Faroese, Finish,
French, German, Icelandic, Irish, Italian, Norwegian, Portuguese, Rhaeto-
Romanic, Scottish, Spanish, Swahili, Swedish
— Default code set for HTML
— 1S0-8859-6 (Arabic) and 1SO-8859-7 (Greek) do not fully handle all
their respective languages
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| SO-8859

Characters 0-127 identical to US-ASCI|
128-159 for less-used control characters
— 1S0-6429

Upper portions of charsets 160-255 differ
for each variant

Good information at
— http://czyborra.com/
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1SO-8859-1 (Latinl)
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Latinl is aso the first page of 1SO-10646 (Unicode)
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| SO-8859-5 (Cyrillic)
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| SO-8859-6 (Arabic)

Al n
H -

[EE
c

[EF

[t § e — [€3 - |CM o3 CE T =3 C3 oL |CR L. [CE . JEC o1} CE |

CF

I

b
G
L= %
[
b
C

=
Lo
Ca
Ca
"

EF

11 - Unicode CSC309 7

Multibyte Code Sets

» 256 characters cannot handle the tens of
thousands of characters used in languages
such as Chinese, Japanese, and Korean
(CIK).

» 32-bits handles up to 4 billion characters

— more than sufficient
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The Unicode Standard

* Defines a code set with afixed-width, 16-
bit character encoding scheme
— Characters from all the world's major scripts are
uniformly supported

* e.g., can combine Arabic, French, Japanese, and
Russian characters all in the same string

» even musical symbols, mathematics, dead
languages, ecclesiastical scripts, ...

— 65,536 unique dots (16-hits)

— total estimated # characters since the start of
writing = 500,000
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Unicode Surrogate Pairs

» 2048 escape slots to make room for
1,048,576 extra characters (Iess commonly
used) via"surrogate pairs"

— none used so far
» D8B00-DBFF followed by DCOO0-DFFF

* NO Meaning in isolation
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The Unicode Specification

 http://www.unicode.org/

L " oo

— 025F J:
 LATIN SMALL LETTER

53F0 DOTLESS JWITH STROKE 025F
— voiced palatal stop

— typographically a turned f,but better thought of asa

formof j
— "gy" in Hungarian orthography
— also archaic phonetic for palatoalveolar affricate
02A4
02A4
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Unicode Design Principles

16-bit characters (mostly) » Unified characters (complex!)

non-modal * Dynamic composition

characters, not glyphs — 2 16-hit code elements to do, e.g.,
accents

semantics included

— map lower to upper

— maps mirrored character ( ), { }
indicates numeric values
indicates directionality

— isaletter
plain text (no formatting)

logical order (storage order =
typing order not= display order
necessarily)

» Equivalence sequence

— more than one way to form
accented characters

— standard states must be equivalent
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Unicode Encoding Methods

 UTF-16 (ak.a) UCS2
— default UNICODE encoding method
— straightforward
— suited for storing UNICODE in memory
e UTF-7
— modal encoding method for UNICODE that uses only
first 7-bits of a byte

e UTF-8
— 8-bit, variable-length encoding

1, 2, or 3 points could represent a UNICODE code element
* ASCII compatible
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UTF-8

UCS-2 Encoding Range |UTF-8 Bit Patterns

\u0000 - \uOO0O7F OXXXKXXXX

\u0080 - \uO7FF 110xxxxX 10XXXXXX

\u0800 - \uFFFF 1110xxxx 10XXXXXX
10xXXXXXX
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Choosing an Encoding

Commonly used character encodings on the

Web

— 1S0-8859-1 (Latin-1)

— 1S0-8859-5 (supports Cyrillic)

— SHIFT _JIS (a Japanese encoding)

— EUC_JP (another Japanese encoding)

— UTF-8

— UTF-16

Conforming UA's must correctly map
supported encodings to UNICODE
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Specifying the character encoding

Inthe HTTP header
Content-Type: text/html; charset=EUC-JP
 Server must somehow determine encoding of document
To address server or config limitations, HTML
documents may include explicit info

<meta http-equiv="Content-Type" content="text/html;
charset=EUC-JP">
« May only be used where the character encoding is ASCII
compatible (at least until the META element is parsed)

« If opening alocal file, wouldn't expect this to work
— athough it does on Netscape 4 (parses the meta tag)

For certainty, may include a 'charset’ attribute on
an element that designates an external resource
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Using UCS-2/UTF-16 Encoding

* To help out the UA, the first code element
should be

— \uFEFF
* BOM = byte order mark
* zero-width no-break spacein UNICODE
— From this character, the UA can ascertain

* the byte ordering of thefile
— ought to be network byte order, but just in caseit's not
* that the file must be UTF-16
— no valid character byte FE or FF in most (all?) encodings.
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Character References

* Numeric (decimal or hex)
— &#D; refersto UNICODE char decima D
— &#xH; refersto UNICDE char hex H
o &#229 = &H#XE5 = &#Xe5= &
» Character Entity References
— Symbolic names rather than code positions
— Does not define them all
- edg.,
o &lt; =<
— useful to escape the <
e &nbsp;
— anon-breaking space
* &copy;

— acopyright symbol
11 - Unicode CSC309 18




11-

Example

The following file inserts a symbol in 3 ways:
— &#190;
— &#frac34;
— theraw byte 190 inserted into thefile
The character encoding should only effect the way
the last character is displayed.
1S08859.html
— change encoding to Cyrillic (1SO-8859-5) to get abig O
— change encoding to Greek (1SO-8859-7) to get abig Y
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