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Abst r act

In the original version of the Internationalized Domain Nanmes in
Applications (I DNA) protocol, any Unicode code points taken from user
i nput were mapped into a set of Unicode code points that "nade
sense", and then encoded and passed to the domain nane system (DNS).
The |1 DNA2008 protocol (described in RFCs 5890, 5891, 5892, and 5893)
presumes that the input to the protocol conmes froma set of
"permtted” code points, which it then encodes and passes to the DNS
but does not specify what to do with the result of user input. This
docunent describes the actions that can be taken by an inplenentation
bet ween receiving user input and passing pernitted code points to the
new | DNA pr ot ocol

Status of This Menp

This docunment is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this docunent at
its discretion and nakes no statenent about its value for

i mpl erent ation or deploynent. Docunents approved for publication by
the RFC Editor are not a candidate for any |level of Internet

St andard; see Section 2 of RFC 5741.

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it nay be obtai ned at
http://ww.rfc-editor.org/info/rfc5895.
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Copyri ght Notice

Copyright (c) 2010 I ETF Trust and the persons identified as the
docunent authors. All rights reserved

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent.

1. Introduction

Thi s docunment describes the operations that can be applied to user
input in order to get it into a formthat is acceptable by the
Internationalized Domain Narmes in Applications (IDNA) protoco

[ | DNA2008protocol]. It includes a general inplenentation procedure
for mappi ng.

It should be noted that this docunment does not specify the behavior

of a protocol that appears "on the wire". It describes an operation
that is to be applied to user input in order to prepare that user
input for use in an "on the network" protocol. As unusual as this

may be for a docunent concerning Internet protocols, it is necessary
to describe this operation for inplenentors who may have desi gned
around the original |IDNA protocol (herein referred to as | DNA2003),
whi ch conflates this user-input operation into the protocol

It is very inportant to note that there are nmany potential valid
mappi ngs of characters fromuser input. The mapping described in
this document is the basis for other mappings, and is not likely to
be useful without nodification. Any useful mapping will have
features designed to reduce the surprise for users and is likely to
be slightly (or sonetines radically) different depending on the

| ocal e of the user, the type of input being used (such as typing,
copy-and- paste, voice, and so on), the type of application used, etc.
Al t hough nost conmon nappings will probably produce sinilar results
for the sane input, there will be subtle differences between
applications.

1.1. The Dividing Line between User Interface and Protoco

The user interface to applications is nmuch nore conplicated than nost
network inplenmenters think. Wen we say "the user enters an
internationalized domain nane in the application”, we are tal king
about a very conpl ex process that enconpasses everything fromthe
user formulating the nane and deci di ng which synmbols to use to
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express that nanme, to the user entering the synbols into the conputer
usi ng sone input nethod (be it a keyboard, a stylus, or even a voice
recognition program, to the conputer interpreting that input (be it
keyboard scan codes, a graphical representation, or digitized sounds)
into sone representation of those synbols, through finally
normel i zing those synbols into a particular character repertoire in
an encodi ng recogni zabl e to | DNA processes and the donmai n nane
system

Consi derations for a user interface for internationalized domain
names involves taking into account culture, context, and |ocale for
any given user. A sinple and well-known exanple is the | owercasing
of the letter LATIN CAPI TAL LETTER | (U+0049) when it is used in the
Turki sh and other | anguages. A capital "I" in Turkish is properly

| onercased to a LATIN SMALL LETTER DOTLESS | (U+0131), not to a LATIN
SVMALL LETTER | (UW+0069). This |lowercasing is clearly dependent on
the locale of the systemand/or the |ocale of the user. Using a
single context-free mappi ng without considering the user interface
properties has the potential of doing exactly the wong thing for the
user.

The original version of IDNA conflated user interface processing and
protocol. It took whatever characters the user produced in whatever
encodi ng the application used, assumed sone conversion to Uni code
code points, and then without regard to context, |ocale, or anything
about the user’s intentions, mapped theminto a particular set of
other characters, and then re-encoded themin Punycode, in order to
have the entire operation be contained within the protocol. Ignoring
context, locale, and user preference in the IDNA protocol nade life
significantly | ess conplicated for the application devel oper, but at
the expense of violating the principle of "least user surprise" for
consumers and producers of domai n nanes.

In | DNA2008, the dividing |ine between "user interface" and
"protocol" is clear. The | DNA2008 specification defines the protocol
part of IDNA: it explicitly does not deal with the user interface.
Mappi ngs such as the one described in this docunent explicitly dea
with the user interface and not the protocol. That is, a mapping is
only to be applied before a string of characters is treated as a
domai n nane (in the "user interface") and is never to be applied
during donmain nane processing (in the "protocol").

1.2. The Design of This Mapping
The user interface mapping in this document is a set of expansions to
| DNA2008 that are neant to be sensible and friendly and nostly

obvi ous to peopl e throughout the world when using typica
applications with domain names that are entered by hand. It is also
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designed to | et applications be nostly backwards conpatible with

| DNA2003. By definition, it cannot neet all of those design goals
for all people, and in fact is known to fail on sone of those goals
for quite large popul ations of people.

A good mapping in the real world mght use the "sensible and friendly
and nostly obvious" design goal but come up with a different
algorithm Many algorithns will have results that are close to what
is described here, but will differ in assunptions about the users

way of thinking or typing. Having said that, it is likely that sone
mappi ngs will be significantly different. For exanple, a mapping

m ght apply to a spoken user interface instead of a typed one.

Anot her exanple is that a mapping night be different for users that
are typing than for users that are copying-and-pasting fromdifferent
applications. Yet another exanple is that a user interface that
allows typed input that is transliterated fromLatin characters could
have very different nmappings than one that applies to typing in other
character sets; this would be typical in a Pinyin input nmethod for

Chi nese characters.

2. The CGeneral Procedure

This section defines a general algorithmthat applications ought to

i mpl erent in order to produce Uni code code points that will be valid
under the IDNA protocol. An application mght inplenment the ful
mappi ng as described below, or it can choose a different mapping.
This mapping is very general and was designed to be acceptable to the
wi dest user conmunity, but as stated above, it does not take into
account any particular context, culture, or |ocale.

The general algorithmthat an application (or the input nethod
provi ded by an operating systen) ought to use is relatively
strai ght f orward:

1. Uppercase characters are mapped to their |owercase equival ents by
using the algorithmfor mapping case in Unicode characters. This
step was chosen because the output will behave nore |ike ASClI
host nanes behave.

2. Fullwidth and hal fwi dth characters (those defined with
Deconposi tion Types <wi de> and <narrow>) are mapped to their
deconposition nmappi ngs as shown in the Uni code character
dat abase. This step was chosen because many input mechani sms,
particularly in Asia, do not allow you to easily enter characters
in the formused by | DNA2008. Even if they do allow the correct
character form the user m ght not know which formthey are
entering.
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Al'l characters are mapped using Uni code Normalization FormC
(NFC). This step was chosen because it naps conbi nations of

conbi ning characters into canonical conposed form As with the
ful l wi dth/hal fwi dth mappi ng, users are not generally aware of the
particular formof characters that they are entering, and

| DNA2008 requires that only the canonical conposed forns from NFC
be used.

[ 1 DNA2008protocol] is specified such that the protocol acts on
the individual |abels of the domain nane. |[If an inplenentation
of this mapping is also performng the step of separation of the
parts of a domain nanme into |abels by using the FULL STOP
character (U+002E), the | DEOGRAPHI C FULL STOP character (U+3002)
can be mapped to the FULL STOP before | abel separation occurs.
There are other characters that are used as "full stops" that one
coul d consider mapping as | abel separators, but their use as such
has not been investigated thoroughly. This step was chosen
because sone i nput nechanisns do not allow the user to easily
enter proper |abel separators. Only the | DEOGRAPHI C FULL STOP
character (W3002) is added in this mappi ng because the authors
have not fully investigated the applicability of other characters
and the environments where they should and should not be

consi dered domai n nane | abel separators.

Note that the steps above are ordered.

Definitions for the rules in this algorithmcan be found in
[ Uni code52]. Specifically:

(o]

Uni code Normalization Form C can be found i n Annex #15 of
[ Uni code- UAX15] .

In order to map uppercase characters to their | owercase
equi val ents (defined in Section 3.13 of [Unicode52]), first map
characters to the "Lowercase_Mppi ng" property (the "<I ower>"
entry in the second colum) in

<ht t p: // www. uni code. or g/ Publ i ¢/ UNI DATA/ Speci al Casi ng.txt>, if any.
Then, nmap characters to the "Si npl e_Lowercase_Mappi ng" property
(the fourteenth colum) in

<htt p: //ww. uni code. or g/ Publ i ¢/ UNI DATA/ Uni codeData.txt>, if any.

In order to map fullwidth and hal fwidth characters to their
deconposi ti on mappi ngs, map any character whose
"Deconposition_Type" (contained in the first part of the sixth
colum) in <http://wwmv. uni code. or g/ Publ i ¢/ UNI DATA/ Uni codeDat a. t xt >
is either "<wide>" or "<narrow>" to the "Deconposition_Mpping" of
that character (contained in the second part of the sixth col um)
in <http://ww.uni code. or g/ Public/ UNI DATA/ Uni codeDat a. t xt >.
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0 The Unicode Character Database [ TR44] has useful descriptions of
the contents of these files.

If the mappings in this docunent are applied to versions of Unicode
|l ater than Unicode 5.2, the |later versions of the Unicode Standard
shoul d be consult ed.

These forma mnimal set of mappings that an application should
strongly consider doing. O course, there are many others that m ght
be done.

3. Inmplenmenting This Mpping

If you are inplenenting a mapping for an application or operating
system by using exactly the four steps in Section 2, the authors of
this docunment have a request: please don't. W nean it. Section 2
does not describe a universal mapping al gorithm because, as we said,
there is no universally-applicable mapping al gorithm

If you read the material in Section 2 without reading Section 1, go
back and carefully read all of Section 1; in many ways, Section 1 is
nore inportant than Section 2. Further, you can probably think of
user interface considerations that we did not list in Section 1. |If
you did read Section 1 but sonehow decided that the algorithmin
Section 2 is conpletely correct for the intended users of your
application or operating system you are probably not thinking hard
enough about your intended users.

4. Security Considerations
Thi s document suggests creating mappi ngs that m ght cause confusion
for sonme users while alleviating confusion in other users. Such
confusion is not covered in any depth in this docunent (nor in the
ot her | DNA-rel ated docunents).
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