Net wor k Wor ki ng Group J. Klensin
Request for Comments: 5242

Cat egory: | nformational H Al vestrand

Googl e

1 April 2008

A Ceneralized Unified Character Code: Western European and CJK Sections
Status of This Meno

This neno provides information for the Internet community. It does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

| ESG Not e

This is not an | ETF docunent. Readers should be aware of RFC 4690
"Revi ew and Recommendations for Internationalized Donmai n Nanes
(IDNs)", and its references.

This docunent is not a candidate for any |level of Internet Standard.
The | ETF di scl ai n8 any know edge of the fitness of this docunent for
any purpose, and in particular notes that it has not had | ETF review
for such things as security, congestion control, or inappropriate
interaction with deployed protocols. The RFC Editor has chosen to
publish this docunent at its discretion. Readers of this docunent
shoul d exercise caution in evaluating its value for inplenentation
and depl oynent.

Abstr act
Many i ssues have been identified with the use of general - purpose

character sets for internationalized donmain nanes and simlar
purposes. This nmeno describes a fully unified coded character set

for scripts based on Latin, Geek, Cyrillic, and Chi nese (CIK)
characters. It is not a conplete specification of that character
set.
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1

1

I ntroduction

Many i ssues have been identified with the use of general - purpose
character sets for internationalized donain nanmes and sinilar
purposes. This meno specifies a fully unified coded character set
for scripts based on Latin, Geek, Cyrillic, and Chi nese characters.

There are four inportant principles in this work:

1. If it looks alike, it is alike. The nunber of base characters
and marks should be minimzed. dyphs are nore inportant than
character abstractions.

2. If it is the sane thing, it is the same thing. Two synbols that
have the same semantic neaning in all contexts should be encoded
in away that allows their identity to be discovered by renoving
nodi fiers, rather than having to resort to external equival ence
t abl es.

3. For sinplicity, when a character form can be eval uated on the
basis of either serif or sanserif fonts, the sanserif font is
al ways preferred.

4. The use of conbining characters and nodifiers is preferred to
addi ng nore base characters.

Based on these principles, it becones obvious that:

o Ligatures, digraphs, and final fornms are constructed with specia
nodi fiers so that relationships to basic forns are obvious.

o Synbols consisting of nultiple marks are al ways constructed from
conbi ni ng characters and positional nodifiers; thus, the "i"

character is constructed fromthe vertical |ine synbol followed by
a conbi ning dot above. Simlarly "f" is conposed of a centered
vertical line, a right hook in the top position, and an

appropri atel y-positioned conposi ng hyphen.

This docunent draws strongly fromthe design and term nol ogy of
Uni code [ Uni code] but represents a radically different approach

1. Term nol ogy
Al'l special-use ternms in this docunent, including descriptions of

behavi ors and related rel ationships, are used with their comon-sense
meani ngs.
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1.2. Discussion

Questions to, and contributions for, this coding system should be
addressed to the mailing |ist
uni fi ed-ccs@n--i wenBblf. xn- - 90asela. bogus. donai n. nane.

2. Types of Characters

Thi s docunent defines several types of characters. Note that these
definitions are not the sane as the Unicode definitions for simlar
or identical terns.

2.1. Base Character

Any character that is used as an atonic shape, rather than being
assenbl ed from such a character in conbination with conbining
(overstriking) marks, synbols, or specially-designed base characters.
When used al one, base characters al ways take up space. For exanple,
a, ¢, |,...

2.2. Nonspacing Marks

Mar ks, symbols, and character conponents that are used to form
characters when used in conbination with base characters. They do
not occupy separate character positions when displ ayed.

For exanple, the special conbining synbols LeftUpperHook and
Ri ght Lower Hook, described in Section 5, are nonspaci ng narks.

2.3. Case Indicators

In scripts with case, only the | ower-case characters are base
characters. Upper-case forns are represented by using the UC
nmodifier. So the traditional "A" character is represented by
"a<UC>". Note that this neans that case-independent conparisons are
made sinply by ignoring the <UC nodifiers rather than by conplicated
mappi ng operations.

The initial set of case nodifiers consists exclusively of:
UC Upper-case, code value 1 (hexadeci mal)
The code val ues two through four are reserved for the inpending

encodi ng of scripts with nore than two cases; five is reserved for
expansion in case a script with nore than four cases is identified.
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2.4. Joining Indicators

Zero-width joiners are used to build characters, not only to separate
or join words. As conpared to Unicode, a richer set of joiners is
used to distinguish between the inter-word and |igature-formng
(including hal f-character formng) cases. Unicode ZW and ZWNJ are
suppl enented by ZWCJ, QJ, and ONJ. ZWCJ is used to nodify a spacing
basi ¢ character into a nonspacing role. For exanple, there is no "w
character, but only "u<ZWZJ>u". Upper-case "W is coded as
u<ZWCJ>u<UC> -- the COACJ binds nore tightly than the UC nodifier.

The initial set of joining indicators consists exclusively of:

ZWCJ Character joiner (also known as "ligature joiner"), code val ue
6 (hexadeci mal).

Q) Overlay joiner (permits use of a subsequent character that woul d
normal Iy be spacing as nonspacing), code value 7 (hexadecinal).

ONJ Overlay non-joiner (turns a nonspacing mark into a standal one
character), code value 8 (hexadecinmal). This joiner should not be
necessary, and is normally prohibited by the "shortest string"
rule. But there may be unanti ci pated cases.

ZW Zero-width joiner for words or word-like constructions, code
val ue 9 (hexadecinal).

ZWNJ  Zero-wi dth non-joiner for words or word-like constructions,
code val ue A (hexadeci mal).

2.5. Character-Mtrix Positioning Indicators

Many characters are defined by constructed gl yphs using nonspaci ng
marks. For exanple, the characters "b" and "d" are coded as

o<Verti cal Li ne><Posi ti onLeft> and o<Verti cal Li ne><Posi ti onRi ght >,
respectively. The Catalan ligature that has caused sone difficulties
in Internationalizing Donmain Nanmes in Applications (IDNA) [ RFC3490]
is coded as | <ZWCJ><. ><Posi ti onVM ddl e><zZWCI>I
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The initial table of positioning indicators is:

oo ee oo e +

| Nane | Hex val ue

o e - S +
Posi ti onLeft 20
Posi ti onCent er 21
Posi ti onRi ght 22

| | |
| | |
| | |
| PositionTop | 30

| | |
| | |
| | |

Posi ti onVM ddl e 31
Posi ti onBottom 32
Posi ti onDescender 33

e e e e S +

2.6. Position Shaping Controls

These control s designate character formchanges for initial or final-
formcharacters. Wiere the distinction is inportant, nedial-form
characters are the default when no qualification occurs. As with
case conparisons, conparisons are performed by ignoring these contro

functions.
B S S +
| Nane | Hex val ue
om e a oo Fommm e e +
| Initial Form| 71 |
| Final Form | 72
Fom e e e e e o oo S +

2.7. Repetition Indicators

For conmpactness of coding, two repetition indicators are introduced
for double (Repeat2?2) and triple (Repeat3) characters that nay be
treated as ligatures or special cases. Two consecutive uses of a
character conpare equal to the character foll owed by <Repeat2>. The
interpretation of u<ZWCl>u<Repeat3> is left as an exercise for the
reader.

The initial table of repetition indicators is:

Fomm e e o S +
| Nane | Hex val ue
e oo R +
| Repeat2 | 50
| Repeat3 | 51
| Repeatl | 52 |
Fomm e e o S +
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For larger repeats, these repeats can be conbi ned; the sequence
<Repeat 2><Repeat 3> represents six repeats, while the

<Repeat 3><Repeat 2> represents five repeats. Follow ng the "shortest
string" principle (see Section 4), Repeatl nust not ever appear
except in conbination with Repeat2 and/or Repeat3. The generation of
other nunmbers is left as an exercise for the reader

2.8. Control Characters

Because it is intended primarily for domain nanmes, this specification
has no provision for control or spacing characters.

3. Code Assignent G oupi ngs

Fol | owi ng the reasoning used in Unicode [Unicode], every character
occupi es exactly 23 bits (conventionally stored as three octets, with
the leading bit always zero). This value is chosen because both 3
and 23 are prine nunbers, unlike 42.

The code point value zero is pernanently reserved and will not be
used unless it is necessary to expand the code space.

Code val ues between 1 and 255 (decinal) are reserved for the specia
character fornmation codes described in Section 2.3 through
Section 2.7.

Code val ues between 256 and 511 (decimal) are reserved for character
formati on marks for non-ideographic characters. Most, but not all
of these are nonspaci ng (conbi ni ng) characters.

Code val ues between 512 and 1023 are reserved on general principles
and in case it is necessary to invent new rules and nmake them
retroactive

Code val ues of 1024 and above are to be allocated for characters,
gl yphs, and other character el enents.

4. Canoni cal Form

When gl yphs are constructed using the nmechani snms descri bed here,
there is a single canonical formfor representing any given glyph
There are no exceptions to that form and any sequence of characters
and qualifiers that is not consistent with the formis invalid. |If
there are two possible ways to represent a given character, the
shorter one (in octet count) is the only pernitted form |If there
are two possible ways that are of the sane length, the only permtted
formis the one that has the smaller val ue when the nuneric val ues of
all of the octets in each are sumed.
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The ordering rules are as foll ows:

1. A base character or conposite character (see bel ow) must come
first.

2. The base character nmay be followed by ZWCJ or QJ, but not both,
foll owed by a base or nonspaci ng character or nark

3. If ZWC) appears, the next character nust be a base character or
nonspaci ng mar k.

4, |If Q) appears, the next character nust be a base character, since
the function of QJ is to nake a spacing base character into a
nonspaci ng (overlay) character

5. That character can be followed by positional qualifiers that
apply to it. Vertical positional qualifiers precede horizontal
positional qualifiers

6. That sequence of characters may be followed by a case qualifier

7. That entire sequence of characters forms a conposite character.
When the conposite character is non-trivial, the rules may be
applied to it recursively. |If grouping is needed to distinguish
bet ween one conposite character and the next, ZWNCJ nay be used
at the beginning of a conposite character to identify a group
boundary.

5. Exanpl es of Graphic El enent Codes

The initial lists of positioning and conbining controls appear above.
This section shows codes for sonme base characters. Nanes in upper
case are the Unicode nanes for the characters. These are followed,
for information, by the Unicode code point designations. The code
point list is informative, not normative, and may not be conplete
(especially since additional matching code points nmay be added to

Uni code over tine). Note that several Unicode characters that are
considered different by Unicode are assigned the sane code sequence
in the system specified here.
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FULL STOP (U+002E) Used as both base character (in
bottom center position) and as
novabl e dot with QJ and
positional qualifiers.

Used as a spaci ng base character
(in horizontally and vertically
centered position) and as a
novabl e hal f-w dt h horizontal
line with QI and positional
qualifiers. |In the context of
this specification, should be
known as Half Horizontal Line.
Used as a spaci ng base character
(in bottom position) and as a
novabl e full-w dth horizontal
line with QI and positional
qualifiers. |In the context of
this specification, should be
known as Horizontal Line.

As with the horizontal I|ines,
normal Iy a spaci ng base

| |

| |

| |

| |
108 | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| character (in the mddle |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

HYPHEN- M NUS ( U+002D)

LOW LI NE ( U+005F) 109

VERTI CAL LI NE (U+007C) 102

position between left and
right), but can be used as a
right to left novable
full-height vertical line with
Q) and/or positional qualifiers.
Simlar to VERTICAL LINE, but
only hal f height.

Used only for character
formation; forward slash
Used only for character
formation; reverse slash
Used only for character
formation; nonspaci ng mark.
Used only for character
formati on; nonspaci ng nmark.
Used only for character
formati on; nonspaci ng nark.
Used only for character
formation; nonspaci ng mark.
Used only for character
formati on; nonspaci ng nmark.

Hal f Hei ght Verti cal Li ne 105

SOLI DUS (U+002F) 103
REVERSE SOLI DUS
(U+0050)

Ri ght Upper Hook

104
131
Lef t Upper Hook 132
Lef t Lower Hook 133
Ri ght Lower Hook 134

Hal f Hei ght Hoop 140
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Hal f Hei ght | nvert edHoop

DI G T ZERO ( U+0030)
DIG T ONE (U+0031)
DIG T TWO (U+0032)
DIG T NINE (U+0039)
LATI N SMALL LETTER A

(U+0061)

LATIN SMALL LETTER O
(U+006F, U+03BF)
LATIN SMALL LETTER C
(U+0063, U+0441)
GREEK SMALL LETTER
SI GVA (U+03C3)

Uni fied CCS April 2008
141 | Used only for character |

| formation; nonspacing nark.
400 | |
401 | |
402 | |
409 | |
40A | |
I I
418 | Unify with Greek Onicron |
I I
40C | Unifying Cwith Cyrillic ES |
I I
491 | |
I I
------- e e oot

Composite Characters and Uni code Equival ences

This section provides exanples of characters that are derived fromor

based on ot hers,

Kl ensin & Al vestrand

LATI N SMALL
LETTER B
(U+0062)
LATI N SMALL
LETTER D
(U+0064)
LATI N SMALL
LETTER E
(U+0065)
LATI N SMALL
LETTER AE

( U+00ES)
LATI N SMALL
LETTER F
(U+0066)

LATI N SMALL
LETTER H
(U+0068)
LATI N SMALL
LETTER |
(U+0069)

418

418

40C

40A

007

102

102

105

007 102
020

007 102
022

007 108
031

006 40C
108 031

131 030
007 108
020 141
021 032

007 110
021 030

I nf or mat i ona

known as "conposite characters”

Note that 007 is not needed
before 131 because hooks are
excl usi vel y nonspaci ng

( combi ni ng) .
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| LATIN SMALL | 105 020 141 | |
| LETTER N | 021 032 | |
| (U+006E) | I ]
| LATIN SMALL | 418 007 102 | Unified P, Greek Rho, Cyrillic

| LETTER P | 033 020 033 | ER |
| (W0070, W+03Cl, | | |
| U+0440) | | |
| LATIN CAPI TAL | 40A 001 | |
| LETTER A | | |
| (U+0041) | | |
| LATIN CAPI TAL | 418 007 102 | |
| LETTER B | 020 001 | |
| (U+0042) | | |
| LATIN CAPI TAL | 40C 001 | |
| LETTER C | | |
| (U+0043) | | |
| LATIN CAPI TAL | 418 007 102 | |
| LETTER D | 022 001 | |
| (U+0044) | | |
| GREEK SMALL | 491 072 | |
| LETTER FI NAL | | |
| SIGVA (U+03C2) | | |
Fom e e e e e o B TS o e e e e e e e e e e e e e e +

7. ldeographic Characters

Because of the traditional nodel of form ng characters using sel ected
radi cal s and strokes in conbination, Han-derived ("CIK') characters
are even nore naturally represented, with less anbiguity, in the
system speci fi ed here than European ones. The nechani sns used in
this specification and represented in the tables (see Section 8) are
simlar to those described as "Radicals" and "Strokes" in Section 5.1
and in Section 5.2 ("ldeographic Description Characters") of The

Uni code Standard [Unicode]. O course, follow ng the sanme principles
outlined above for European characters, only radicals, stroke, and
description controls would be treated as base characters; no distinct
conmpound preconposed i deographic characters are registered.

8. | ANA Consi derations

I ANA is requested to keep the actual registry of characters and code
tables. The registry entries consist of a character nane (preferably
mat chi ng t he Uni code character nane when one is avail able), the code
sequence used to represent the character and optional descriptive
information. The characters and codes identified in Section 2,
Section 5, and Section 6 above should be used to initialize the
table. Since the coding systemis user-extensible, registrations
shoul d be accepted for new characters as |long as they don't |ook like
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10.

old ones. A designated expert with a background in calligraphy or
abstract art, and consi derabl e experience in evaluating clains about
the count of angels on heads of pins, should be selected to advise

| ANA on "I ooks |ike".

Security Considerations

The representation of characters in this format should be a
significant boon for security. It elinminates nmany possibilities of
phi shing attacks, since Principle 1 prevents the existence of two
characters that | ook alike but are different.

By detaching the encoding of characters for donmain nanes fromthe
encodi ng of characters for other purposes, it also guarantees that
reasonabl e-1 ooki ng names wi |l have been encoded by conpetent
entities, thereby providing a significant degree of safety by
obscurity.

Because of the nmethod by which upper-case forns are encoded and
because sinilarity is sonetines in the mnd of the beholder, this
specification will not conpletely elimnate opportunities for visua
confusion. For exanple, because the |ower-case characters are quite
different, LATIN CAPI TAL LETTER A and GREEK CAPI TAL LETTER ALPHA wil |
never conpare equal, even though they | ook alike.
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