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i ;uni code-casemap - Sinple Unicode Collation Al gorithm
Status of This Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Abstract

Thi s docunent describes "i;uni code-casenmap", a sinple case-
insensitive collation for Unicode strings. It provides equality,
substring, and ordering operations.

1. Introduction

The "i;ascii-casemap" collation described in [ COWPARATOR] is quite
sinple to inplenment and provi des case-i ndependent conparisons for the
26 Latin al phabetics. It is specified as the default and/or baseline
conmparator in sone application protocols, e.g., [|MAP-SCRT].

However, the "i;ascii-casemap" collation does not produce
satisfactory results with non-ASCI| characters. It is possible, with
a nodest extension, to provide a nore sophisticated collation with
greater multilingual applicability than "i;ascii-casemap". This

ext ensi on provi des case-i ndependent conparisons for a nuch greater
nunber of characters. It also collates characters with diacriticals
with the non-diacritical character fornmns.

This collation, "i;unicode-casemap”, is intended to be an alternative
to, and preferred over, "i;ascii-casemap". It does not replace the
"i;basic" collation described in [BASI(C.

2. Unicode Casemap Coll ation Description
The "i; uni code-casemap" collation is a sinple collation which is
case-insensitive inits treatnent of characters. It provides

equality, substring, and ordering operations. The validity test
operation returns "valid" for any input.
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This collation allows strings in arbitrary (and ni xed) character
sets, as long as the character set for each string is identified and
it is possible to convert the string to Unicode. Strings which have
an unidentified character set and/or cannot be converted to Uni code
are not rejected, but are treated as binary.

Each input string is prepared by converting it to a "titlecased
canoni cal i zed UTF-8" string according to the follow ng steps, using
Uni codeDat a. t xt ([ UNI CODE- DATA] ) :

(1) A Unicode codepoint is obtained fromthe input string.

(a) If the input string is in a known charset that can be
converted to Unicode, a sequence in the string’ s charset
is read and checked for validity according to the rules of
that charset. |If the sequence is valid, it is converted
to a Unicode codepoint. Note that for input strings in
UTF-8, the UTF-8 sequence nust be valid according to the
rules of [UTF-8]; e.g., overlong UTF-8 sequences are
i nvalid.

(b) If the input string is in an unknown charset, or an
i nvalid sequence occurs in step (1)(a), conversion ceases.
No further preparation is perforned, and any parti al
preparation results are discarded. The original string is
used unchanged with the i;octet conparator.

(2) The foll owi ng steps, using UnicodeData.txt ([UN CODE-DATA]),
are performed on the resulting codepoint fromstep (1)(a).

(a) If the codepoint has a titlecase property in
Uni codeData.txt (this is normally the sane as the
upper case property), the codepoint is converted to the
codepoints in the titlecase property.

(b) If the resulting codepoint from (2)(a) has a deconposition
property of any type in UnicodeData.txt, the codepoint is
converted to the codepoints in the deconposition property.
This step is recursively applied to each of the resulting
codepoints until no nore deconposition is possible
(effectively Normalization Form KD).

Exanpl e: codepoi nt U+01C4 (LATIN CAPI TAL LETTER DZ W TH CARON)
has a titlecase property of W+01C5 (LATIN CAPI TAL LETTER D
WTH SMALL LETTER Z WTH CARON). Codepoint W+01C5 has a
deconposition property of W0044 (LATIN CAPI TAL LETTER D)
U+017E (LATIN SMALL LETTER Z WTH CARON). W+017E has a
deconposition property of WO007A (LATIN SMALL LETTER Z) W+030c
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(COVBI NI NG CARON).  Neither W+0044, W+007A, nor W030C have
any deconposition properties. Therefore, W01C4 is converted
to U+0044 W+007A WH030C by this step

(3) The resulting codepoint(s) fromstep (2) is/are appended, in
UTF-8 format, to the "titl ecased canonicalized UTF-8" string.

(4) Repeat fromstep (1) until there is no nore data in the input
string.

Fol | owi ng the above preparati on process on each string, the equality,
ordering, and substring operations are as for i;octet.

It is pernmitted to use an alternative inplenentation of the above
preparation process if it produces the same results. For example, it

may be nore convenient for an inplenmentation to convert all input
strings to a sequence of UTF-16 or UTF-32 values prior to performng
any of the step (2) actions. Simlarly, if all input strings are (or

are convertible to) Unicode, it may be possible to use UTF-32 as an
alternative to UTF-8 in step (3).

Note: UTF-16 is unsuitable as an alternative to UTF-8 in step (3),
because UTF-16 surrogates will cause i;octet to collate codepoints
U+EO000 t hrough W+FFFF after non- BMP codepoi nts.

This collation is not |ocale sensitive. Consequently, care should be
t aken when using OS-supplied functions to inplenent this collation.
Functi ons such as strcasecnp and toupper are sonetines |ocale
sensitive and nay inconsistently casemap letters.

The i; uni code-casemap collation is well suited to use with many
Internet protocols and conputer | anguages. Use with natural |anguage
is often inappropriate; even though the collation apparently supports
| anguages such as Swahili and English, in real-world use it tends to
m s-sort a nunmber of types of string:

0 people and place nanes containing scripts that are not coll ated
according to "al phabetical order".

0o words with characters that have diacriticals. However,
i ;uni code-casemap generally does a better job than i;ascii-casemp
for nmost (but not all) |anguages. For exanple, Gernan uni aut

letters will sort correctly, but some Scandi navian letters wll
not .

0 nanes such as "Lloyd" (which in Wlsh sorts after "Lyon", unlike
in English),

0 strings containing other non-letter synbols; e.g., euro and pound
sterling synbols, quotation marks other than '"’, dashes/ hyphens,
etc.
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3.

Uni code Casemap Col |l ation Registration

<?xm version="1.0" ?>

<! DOCTYPE col | ati on SYSTEM ’'col | ati onreg. dtd’ >

<col lation rfc="5051" scope="gl obal" intendedUse="comopn">
<identifier>i;unicode-casemap</identifier>

<title>Uni code Casemap</title>

<operations>equal ity order substring</operations>

<speci ficati on>RFC 5051</ speci fi cati on>
<owner >| ETF</ owner >
<subnitter>nrc@ac. washi ngt on. edu</ subnitter>

</ col l ati on>

Security Considerations

The security considerations for [UTF-8], [STRI NGPREP], and [ UN CODE-
SECURI TY] apply and are normative to this specification.

The results fromthis conparator will vary dependi ng upon the
i npl enentation for several reasons. |Inplenentations MJST consider
whet her these possibilities are a problemfor their use case:

1) New characters added in Unicode nmay have deconposition or
titlecase properties that will not be known to an inplenmentation
based upon an ol der revision of Unicode. This inpacts step (2).

2) Step (2)(b) defines a subset of Normalization Form KD (NFKD) t hat
does not require normalization of out-of-order diacriticals.
However, an inplenmentati on MAY use an NFKD library routine that
does such normalization. This inpacts step (2)(b) and possibly
also step (1)(a), and is an issue only with ill-forned UTF-8
i nput .

3) The set of charsets handled in step (1)(a) is open-ended. UTF-8
(and, by extension, US-ASCII) are the only mandatory-to-inpl enent
charsets. This inpacts step (1)(a).

| mpl erent ati ons SHOULD, as far as feasible, support all the
charsets they are likely to encounter in the input data, in order
to avoid poor collation caused by the fall through to the (1)(b)
rul e.

4) Ot her charsets may have revisions which add new characters that
are not known to an inplenentation based upon an ol der revision
This inpacts step (1)(a) and possibly also step (1)(b).
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An attacker may create input that is ill-formed or in an unknown
charset, with the intention of inpacting the results of this
conmparator or exploiting other parts of the system which process this
input in different ways. Note, however, that even well-fornmed data
in a known charset can inpact the result of this conmparator in
unexpected ways. For exanple, an attacker can substitute W0041
(LATIN CAPI TAL LETTER A) with WU+0391 ( GREEK CAPI TAL LETTER ALPHA) or
U0410 (CYRILLIC CAPITAL LETTER A) in the intention of causing a

non- mat ch of strings which visually appear the same and/or causing
the string to appear el sewhere in a sort.

5. | ANA Consi derati ons

The i; uni code-casemap coll ation defined in section 2 has been added
to the registry of collations defined in [ COWPARATOR] .
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Ful I Copyright Statenent
Copyright (C) The I ETF Trust (2007).

This docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR IS SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF
THE | NFORMATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. |Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nmade to obtain a general |icense or permission for the use of
such proprietary rights by inplenmenters or users of this

speci fication can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technol ogy that nay be required to inplenment
this standard. Please address the information to the |IETF at
ietf-ipr@etf.org.
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