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This document is focused on the modern Hudum (frge?
or xygam), ie, the modern Mongolian writing system,
as opposed to other extensions or writing systems that
also use the Mongolian script (Hudum Ali Gali, histori-
cal Hudum, Todo, Manchu, Manchu Ali Gali, historical
Manchu, Sibe, etc).

1 Visual confusables iR IE

In order to differentiate underlying phonetic letter se-
quences of words that are visually the same, the Mongo-
lian encoding was designed to utilize visually confusable
variants of characters that are automatically selected or
manually requested, with complicated contextual rules.

1. Eg, five different characters can be used to encode the
structure € (ie, € 0.2.fina, € U.2.fina, € OE.2.fina,
© UE.2.fina, and € WA.2.fina).

2. The Mongolian encoding assumes that underlying pho-
netic letters of a grapheme sequence can be identified

AR AR (ool
8 xymam ) , HIIREHIEPRERS. 5
ZRE N B At e S SO BT R
PE RS (SAMARALEAL. Dy sLHERA
3C. FERRSC. WESC. WESCRTALIEAL .. e
W, BAEE) .

MY X g3 [R B3] B IS J2 1 3 - B
5, St ORI AE BT BRI AL TR
WA, Il S 2% B SCRR
H el T i KX LA IR

o BN, A5 AN TS € XA
f5 (B9 0.2.fina.€ U.2.fina.€ OE.2.fina.
€ UE.2.fina. € WA.2.fina) .

o KT MIGINE, IKEEE B LLA
RO = Rl RE R R, IF


rick
Text Box
L2/18-106


consciously from a wide range of possibilities and will
be valuable for applications.

3. In addition to its original intention of allowing pho-

netically differentiating words, the great flexibility also

allows intended alternative character sequences of a

single word according to different phonetic letter iden-

tifications.

4. Tt was also underestimated that how unintended mis-

takes would hide in confusables and make the phonetic
information in text unreliable from the moment text is

input.

5. Significant security issues arise when the large number

of possible character sequences for a single grapheme
sequence can be exploited maliciously.

6. Many confusables can not be even easily detected man-

ually by users (eg, © U+1823 0 and % U+1824 U).
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1.1 Controversial phonetic letter sequences S+ IRE & B4

See figure 1 for how different phonetic letter sequences
can be intendedly identified according to different con-

siderations that are etymologial (word 1), orthographical
(word 2), graphetic (word 3 and 4), morphological (word

5), or phonetic (word 6), as well how certain words (7, 8,
and 9) are simply opaque.

This complication requires applications to have knowl-
edge of the exact user intention in advance in order to
utilize the phonetic information, or to ignore many pho-

netic details and only to fuzzily match encoded words to a

limited built-in dictionary.
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1.2 Unintended or malicious character sequences JCEBUEGEEN TR

Partly due to the difficulty of mastering the complicated
contextual rules of the Mongolian encoding, users often
freely assemble unexpected characters together to form
the desired grapheme sequence, without caring about

if the phonetic information is correct. This is especially

common for spellings that require special format charac-

ters [%] U+202F NNBSP and FVSes, which are hard to ma-
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Figure & 1: Intended differences in phonetic letter identification. 1 7 RN HHA B X 5] .
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nipulate.

The number of resulted possibilities is much higher than
that of intended, which is the reason of security concerns
and why the Mongolian encoding will not be supported
in crucial identifiers like internationalized domain names
and email addresses.

See also UTS #39 Unicode Security Mechanisms. How-
ever it should be note that, the mechansim provided by
UTS #39 is insufficient to handle the complication of the
Mongolian encoding.

See chart Variants required by the modern Hudum for a
full list of variants in the Mongolian encoding needed for
the modern Hudum, from which confusables between
characters and character sequences can be summarized.
Note the Mongolian encoding basically allow any variant
of a character to be requested manually.

2 Positional mismatches v BJAd

See W2 4884 / 1.2/17-332 Positional mismatches in Mon-
golian encoding for a complete discussion.

1. The Mongolian encoding is expected to be imple-
mented with the Unicode-OpenType Arabic cursive
joining model, and its standardized variation sequence
names also suggest so. But the positional variants do
not actually conform the model.

2. The variants do not form a self-consistent system ei-
ther, therefore can not even be losslessly mapped to the
Arabic cursive joining model.

3. The positional variants in the Mongolian encoding
were the result of inconsistently analyzing the shaping
behavior with controversial grammatical and ortho-
graphical concepts of the Mongolian language (such as
word and enclitic, which were not well defined in the
specification).

4. Certain variants are bound to special contexts. Eg,
{ NA.1.fina is considered “medial” because in word
it usually preceds a word-fina disjointed tail ;, but it
also has usage unrelated to the disjointed tail which is a
typical “final” no matter “in word” or “cursive joining”
is considered.
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5. Different understandings also exist for the cursive join- o %F B B2 55 — A 7 05F 09 3% 5 A7 B

ing position of the first character in enclitics. A AR B FRAR

6. This situation has led to disagreements of vendors and ~ « X/ME G T30 i B & WA FI LR AE
inconsistent interpretation of the specification in im- SEPR TS AR — B, LA M i
plementations, as well as non-standard and incompat- Yk 2K B 1 AEAR T FLR 362510 FVS

ible FVS assignments to resolve such deficiencies. See

» Z I, Richard Ishida [# Mon-
the chart of Mongolian variant forms: NA by Richard 8L, B Richard Ishida Bz Mon

Ishida golian variant forms: NA,

7. True positional variants are not distinguished from o ELIFMIN BAKMEBE XS TFHEAL
technical fallbacks either. Eg, pseudo-isol forms of BEE . g s e .
consonants.

3 Complicated and underspecified contextual rules % 2% H ¥ 4l i
oA I L SR
1. No formal specification doc. o WA IEXRITEICR,

2. Debated identification of underlying phonetic letters. o HPIRZEIEF FBERR.
3. Underspecified contextual rules, leading to incompat- o RIFE4IHIER LTSN, SEFE—

ible renderings of the same string and incompatible FIF BRI TR VA K 2238 2 ) %
requirements of format charaters among vendors. NE Ty N T

4, Contextual rules are defined with enumerated cases of o | SCHEI & F 25 45 1) 47 P4 T 19 7
character sequences executed in parallel, not knowing PEREBIGBLE LI, %t OpenType FE51

the OpenType mechanism of serial glyph manipula- A BB AT T .
tions.

5. Contextual rules are not defined with an execution or- o _E N SCHUNIBA & LPATIY, T2k
der, therefore characters do not have defined fallback SEE LR EA A T L BB

forms in marginal cases, leading to unexpected behav- X, SEHHIMNGITH .

ior.
6. Unintended positional forms, eg, w QA.1.fina, ¢ YA.2.fine, =AML EASABEA AR, B4 w QA.1.Fina
are not handled. 0 YA.2.fina,

7. FVS assignment is done for assigning as fewer as pos-  « FVS 320 TR &= FVS LT

sible FVSes instead of a clear logic, leading to unusual SRk = G U =Ry N (VA M W 7 i)
default forms on cursive joining positions. (+ NA.2.medi, ) Jgat. (+ NA.2.medi. + YA.2.medi

+ YA.2.medi, etc.) )
8. FVS effect differs when “in isolation” and “in word” « FVS R & “INE” 1 “i HL” 1F &
Hj‘zigﬁo
9. FVS in word effect: toggling vs direct, because of un- o FVS fia] B 24T A U145 1% 9 Fol
derspecification. Direct needs FVS0. KA, MBI, B e
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10. Usage of nirugu is explictily mentioned in the GB but
actually breaks contextual rules.

11. ZWN] and ZWT’s effect to contextual rules is not de-
fined.

12. An open set of additions of a grapheme used for differ-
ent letters. (Missing tailless s U.1.fina, now OE alt.)

3.1 The disjointed tail 73

The disjointed tail (araoindy caculg_a or tsatslag) is a special
case of letters W U+1820 A or ) U+1821 E triggered by a
format character [¥] U+180E MVS.

g3 (araoindy caculg_a) B U+1820
Aﬁw-) U+1821 E A& FAF [F] u+180E MVS
fih 2 191
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1. The special graphemes of certain letters preceding the

disjointed tail are contextually selected and have incon-
sistent cursive joining positions.

. The syllable structure limitation forces ¢ U+1836 YA and

v U+1838 WA to have confusable and debatable (vowels
are sometimes identified, especially for ¢ U+1838 WA)
variants only used here.

. The interaction between each other of the preceding

letter, [¥] U+180E MVS, and the vowel (1«/ U+1820 A or
1) U+1821 E) is not clearly defined and has usability
issues.

. It is undefined what should happend when a suffix is

appended.

3.2 Syllables &7

Syllabification algorithm is not defined.

1.

The identification of underlying phonetic letters of
dipthongs is heavily debated.

. Expected behavior of stray consonants is not fully spec-

ified.

. The behavior of coda consonants in syllables is rela-

tively well specified, but special syllable boundaries
often lead to the need of FVSes for overriding syllabifi-
cation.
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Figure ] 2: The disjointed tail. 732 .



Figure & 3: Postvocalic /i/ and related cases. JTGH )i /i/ LA BAH G,
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3.3 Word stems T

There are three mechanisms directly related to word

A 3PS T B AR, HIF T

stems, but word stems are not marked in encoding: T NNy Sy el

1. Stem-beginning vowels: aleph-ed init or medi, and .
aleph-less enclitics.

2. First-in-stem vowels: the first or second stem, and en-
clitics.

3. Vowel harmony. R

These word stem related mechanisms are bound to the

AR IATTE : 4 aleph 1Y init ( FIB)
g medi (W2 ) . A aleph HIFHIIAL
5%

W —ILE: B T M
4% .

JCE AN .
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cursive joining mechanism which is not directly related,  JAHEHEBSHLEI T, SEIREE A 1EE
leading the cases not shown in the cursive joining mecha- 1 s v 30 (455 10 gk 2040

nism being overlooked.

4. Vowels have two major trans-graphemic shaping mech-
anisms: stem-beginning vowels (the prepended aleph,
see figure 5) and first-in-stem vowels (see figure 6).

5. These two mechanisms are bound to the cursive join- .
ing mechanism. Such a strongly coupled logic leads to
complication in related mechanisms.

6. The first-in-stem vowel behavior is not specified on .
fina. Second-stem (see figure 7) and enclitic (see figure
9) situations are complicated.’

7. Since stem boundaries inside compound words are also o
syllable boundaries, coda consonants of the first stems
have to be manually requsted with FVSes when the
second stems start with vowels.

8. The major source of long-distance effect is vowel-harmonye
affected consonants. The long-distance effect might
seem convenient in simple words but it quickly gets
complicated in non-harmonious compound words and
loanwords, then require manual overriding. Actually
only one sequence “ig” actually needs vowel-harmony
across syllables. Parallel character-based rules are com-
plicated and still inadequate.

9. Enclitics are highly related to word stem mechanisms .
but have additional features.
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'Some sample words are from Siginbilige’s discussion:
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https://lists.w3.org/Archives/Public/public-i18n-mongolian/ https://lists.w3.org/Archives/Public/
2015JulSep/0355.html public-i18n-mongolian/2015JulSep/0355.html
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Figure || 5: Stem-beginning vowel alephs. i #2470 E # aleph.
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Figure [&] 6: First-in-stem vowels. T —Jt%.
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Figure & 7: Compared to compound words. 5% A&l lbik.
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3.4 Enclitics KR

The complicated situation for enclitics is the result of an-
alyzing all enclitics (while the categorization work is in-
complete in the first place) as a dictionary of special cases
trigered by NNBSP instead of productive cases.

1. Vowels not stem-beginning.

2. Vowels not first-in-stem.

3. D takes its disambiguating form.

4. Historical forms of Y in yi... and iy... carried over when

the Manchu Y form was introduced.

Issues:

Not based on graphematics/orthography but grammar
categorization.

Not always have visible effect. (iigei)

Cases not gramatically considered enclitics are handled as
pure special cases in dictionary.

Relying on the NNBSP imposes a typography preference
not widely accepted to shaping logic:

5. Narrower than normal word space: Manchu and Sibe
have different convention. Defininition of width is
wrong possibly due to lost in translation.

6. Forbidding line break. Not a convention in the pub-
lishing industry.

7. Extending word boundary: Not widely accepted. Dif-
ferent languages, Manchu and Sibe have different con-
vention.
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3.5 Dictionary-based special cases & ir] SR

The Mongolian encoding has a set of special cases that
should be handled by automatical rules or manual over-
riding.

o SOOI A — AR 4 A B
I e Ty A g e

3.6 Other manually requested variants HAWTFzliE RITL4

In addition to the aformentioned mechanisms that are
expected to work automatically, a lot of alternative forms
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Figure ] 11: Dictionary-based special cases. F&F i #L4¢51 .
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4 Stylistic variants XU§ZA

The Mongolian encoding contains a couple of stylistic
variants that are not significant in graphematics or or-
thography of the modern Hudum.

1. The variant = is a historically preferred and contem-
porarily alternative stylistic form of § BA.1.fina. Simi-
lar to the case of & vs ¢/ MA.1.fina.

2. And + was historically possibily dstinguished from
4 SA.1.fina but now is an alternative stylistic form.

A large number of historically used variants is proposed
in L2/16-309 Proposed additions for Mongolian in 5th edi-
tion of UCS, in which all additions for W U+1820 A are
historically stylistic.

Such attempts of encoding all manuscript visual details in
plain text with format characters will further reduce the
usability of the Mongolian encoding. Fonts and markup
languages should be employed to deal with these.
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