2003-March-05

Edwin F. Hart

Making Case-Insensitivity Work

One common technique to make compares insensitive the to case of the text to be compared is to covert the text to all upper-case or all lower-case before making the comparison.  While such conversions are straightforward with the English letters in ASCII, the international arena poses some interesting cases that an internationalized product needs to handle properly.  See Chapter 4 in The Unicode Standard, Version 3.0.  The way to build internationalized upper-case and lower-case functions is to use the Unicode case-mapping table and the special-casing table (http://www.unicode.org) to perform the case conversion.

In building upper-case and lower-case functions, you have both language issues and issues with the code used to code the characters.  Here are some examples of each.  

Note that the notation, “U+xxxx”, uniquely identifies the Unicode character at code position xxxx in hexadecimal.  For example, U+0041 refers to the “latin capital letter a” or “A”.

Language Issues

German Sharp-S “ß” found in ISO/IEC 8859-1 (Latin-1)

	lower-case
	upper-case

	ß
	SS

	ss
	SS


Note that determining the lower case of “SS” in a German word depends on a dictionary.

Turkish Dotted-I and Dotless-I found in ISO/IEC 8859-9 (Latin-5)

	lower-case
	upper-case

	ı
	I

	i
	İ


Text Coding Issues

Functions to convert text to upper-case and lower-case are dependent on how the text is coded.  In general, techniques such as blindly adding or subtracting a fixed value, or making a bit a 1 or a 0 will fail.

In ASCII (ANSI X3.4:1986), the code position of a lower-case letter is 32 (decimal) more than the code position of the upper-case letter.  However, a lower-case function cannot blindly add 32 to every ASCII code position to obtain the lower-case value.  The function must first check for an upper-case letter and only then add 32 to produce the lower-case letter.

In Latin-1 (ISO/IEC 8859-1), the latin small letter sharps does not have a single code-position for its corresponding upper-case of “SS”, and the latin small letter y with diaresis does not have its upper-case letter in the code.  Therefore, a lower-case function cannot blindly add 32 to the code position of an upper-case letter and an upper-case function cannot blindly subtract 32 from the code position of a lower-case character.

In Unicode the difference in code position between the lower-case letter and the upper-case letter varies.  An upper-case function and a lower-case function must use the Unicode character-properties to correctly perform the function.  

	lower-case
	upper-case

	“a”
(U+0061)
	“A”
(U+0041)

	“ÿ”
(U+00FF)
	“Ÿ”
(U+0178)

	“ć”
(U+0106)
	“Ć”
(U+0107)

	“λ”
(U+03BB)
	“Λ”
(U+039B)

	“ж”
(U+0436)
	“Ж”
(U+0416)


