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1 Introduction 5|&

The ISO/IEC 10646 and the Unicode Standard have supported Mongolian script for about twenty years,
with the code charts defining the basic information about characters and their variants. However, due to
the lack of written, complete, and standardized shaping rules at the time, there was no consensus on how
these characters should be presented. Since then, various vendors have been striving to define the
functions of these characters, while users have been troubled by the incompatibilities between vendors
and the insufficient support for Mongolian script on major platforms.

ISO/IEC 10646 Fl Unicode A H 2) — 4RI IR SCRRSE N 30, FLiderb@ )T 47 B LA IR
MEEAGE . R, BT MNEZ SR . 5SmSR TR, AAT T T X 2o 7F
MR A Te IR BaE R IR, &) R EAS I RUE X AR IIEE, M
J R Z T B AN LA B T 6 6 St SO SCREAS R T 3 R 4G

Experts have been dedicated to improving the character set of the Mongolian script, clarifying the shaping
rules and the function of each character, and proposing numerous modifications and supplements. The
step-by-step shaping system for Hudum can be found in L2/19-368, while the flat shaping requirements
for Hudum, Todo, Sibe, and Manchu scripts is detailed in “Research on Mongolian Encodings”. Recently,
with the release of GB/T 25914—2023, the flat shaping requirements for Hudum and Hudum Ali Gali have
been established as the Chinese national standard.

AREHX BB TREZG O TTE, BEEAN S AR 6E, JHRN TiFr2 B
AT R Hrp, A G S SO R 0 2 AE RN R il 2 W 12/19-368, FEXIMESE
i, B0, BRSSO AL EOR IS W SN s i, BEE
GB/T 25914—2023 W %A, A&Zi5t SO L BT A LI AL Y AL BRGS0 Hp [ [ R A e

This document demonstrates and proposes a system of text representation and text shaping rules for
Mongolian script. For text representation, this document will list the characters and their variants for
letters and marks used in each writing system; for text shaping, this document will provide step-by-step
shaping rules, detailing the behavior of each step and the presentation conditions of each variant.
ASCRAR BSOSO AR S XA SOE MM R GE . WISCARILTT I, ASCHFI2E I T4%
PE RGN FRESIC S PR AR WA SOETr i, ASCRA 28 ASTERN,
A 52 BRIIAT N S A AR R 2B

The specifications provided in this document are oriented towards the first three layers of a five-layer

system of text processing techniques, i.e.:

AR AR T 11 )2 I SCA A BEEARAR R T =2, B

The code charts of the Unicode Standard and ISO/IEC 10646 specify the code points, names, with

annotation about characters and character sequences.

Unicode Fr#fE5 ISO/IEC 10646 ISR, MEFHFSTFRRRFIRIEA . SAFREE R
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https://www.unicode.org/reports/tr54/
https://www.unicode.org/reports/tr54/
https://www.unicode.org/L2/L2019/19368-draft-utn-mongolian.pdf
http://rule.mongoltoli.cn/
https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=BD6429DE5A7FC782FAAE13938A07166E
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http://rule.mongoltoli.cn/
https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=BD6429DE5A7FC782FAAE13938A07166E

The characters specified in this document correspond to the characters in the code charts.

ARSI RE B AT 5 i 2 v B A A A XS T

The Unicode Standard and its various supplementary standards further provide the characters with
additional behavioral specifications, including character properties (general category, cursive joining
type, etc.) and algorithms (normalization, collation, line breaking, text segmentation, bidirectional,
vertical text layout, etc.), thus specifying the association of characters with glyphs and showing how
this association is affected by factors such as character properties, contextual environment and
localization.
Unicode ArifE AR TESCH:, REBEAAFEIE (CAEAIZEN]. E5EERRAE ) IR
CAnfEdl . HERP . 847, 0B, AURSCA . RHEE ) SEER, IWMTHUEF4F 572
KIGE, IR ORIBRANAT 2 A J@ . b SO R A AR 35 PR 2% A B2

This document describes the association of Mongolian characters with glyphs, thus its content is

closely related to the elements of this layer.

AR S TS TIER KRR, ITH N SAZ M ZZE VI

The text shaping engine and the font project file implement the rules for associating characters and
glyphs as glyph images in the design space, substitution and positioning relations between glyph
images, and text shaping operations performed by the text shaping engine.

SCARBIE B85 7 TR, F 745 7T B SRR SEBE N Be 123 18] FP G I ]
&, FIRERGRZ A MFHOC R, AR SCAS B 5 AT 1) SCAS U A

Based on specific design decisions, there is freedom in constructing glyph image sets and writing
shaping rules, so this document cannot directly specify the framework of glyph image sets and
shaping rules that each font project file should contain. However, the step-by-step shaping rules
provided in this document can directly correspond to the shaping rules in the font project file, and
therefore can provide a reference for the construction and conversion of the font project files.
STRENBOTOE, Wl ERIGENMNS TR GRS RBA — A HE, W
WA Totk B MR 25 7 AR SO AL 5 i P TR MR B SR G R MESL . ARIMT, A3
St 22 A TERN AT LLELEER N T r IR R I O 2, BRI AT LU )28 TR SO
Pt SRS

The typesetting application invokes the text shaping engine with the font files to render the glyph
images in the typeset pages.

RS P VA SCAS U 5 1 3 55 PR S, R I MR S B HERR BT Ifi v

Devices such as monitors and printers convert typeset pages into physical objects.

BoRds. FTEIWLSEB AR HERR 1 DT IR A0 P BER 52

The rule system provided in this document has the following features:

ASCHEBERI LN 2R Ge AT LA MR AL
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Retain the phonetic encoding principle of the existing model. Characters are defined in terms of the
phonemes of the written language as recorded by each writing system. Each character contains
variants that represent the written forms corresponding to the phoneme of that written language
under specific phonemic analysis. Therefore, the model does not inherit the written unit analysis of
Old Uyghur script, Sogdian script, and so on.

WHEAARA . LA B5 RGOSR E LT, BN AR E R AR
Kz AT AT TR B SR, Hit, ZBRAGR 7. SR
TENBE IR HIE.

Supplement the requirements of national standards on the basis of orthographic shaping. The basic
shaping rules are constructed for each writing system based on the orthographic analysis. And the
shaping rules are extended according to the requirements of national standards while ensuring no
coupling. This makes it possible to explicitly indicate which steps derive from the additional
requirements of the national standards in the step-by-step shaping rules.

TEIE RS SR EANSE R SRR 20K . TRk, A B5 Rt
RIAZTER, AR PRTCRE IS T, $5 IR E SRR 2R Y FERTE RN . 34578
SRR rR, T DA 7R MRS A0 SR A [ SR (G K

Provides font test tools and font generation tools. This document maintains and provides
information on Mongolian characters and glyphs, text shaping rules, test sets and font test tools, and
font generation tools based on a given set of glyph images and correspondence data. In addition, this
document introduces how to use the above information and tools.

MR T RS PR T B . AR IR SO SO AT 5 7B AR . X
AIEHNE R AR SN TR, PSR4 E PR RS 50 5E R B0 Y
TR T RS, Wi, ASGERAE EidE 855 TR/ .

Formally define modular, hierarchical, unambiguous and prioritized text shaping rules. Flat shaping
rules partition the contextual environment in which each character is placed into multiple parts and
specify the glyphs corresponding to the characters in each part of the environment. Such a
specification is not conducive to understanding and writing shaping rules, and thus to font
production. Effectively defined step-by-step text shaping rules facilitate the writing of shaping rules
with consistent and strict behavior during font production.

JEAAE SO . SRR . Tos SCHAE TGI8 SCA I o TR 32 TE LI 45
B FRPTAL ) LR XL BAZ AN, FFLE S R AR TN DL I . X
FORLE AR T BRI S AL TERN 2R AS T A o A RO SCRY 53 28 SCAS U R
W, A BT AR R A P I AR R S AT O — B AR AT
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2 Architecture ;’l@l‘l’g

Each writing system using Mongolian script and the unified writing system formed by integrating them
have the same architecture of text representation and text shaping. The text representation and text
shaping rules contained in the individual writing systems and the integrated writing system are the
concrete realization of this common architecture. This chapter describes this common architecture, and
subsequent chapters describe the specific rules of each writing system in detail.

SN CFR BN PE RS, URGERUEE RGPS —NBE RS, WHEAM
Al SCARAL S A BUR A . BRh 15 R G SR R A& B SORRIC S XA B R
W, HRIRAZIL RIS ARSI, AFRAGIX RN, JREE TR RS E
F G BAARHI

2.1 Data files and the standard toolchain  Z{HE U1 SkrdE T H 5%

The text shaping data for Mongolian script are in the form of machine-readable files that provide the
character attribute information, text shaping rules, font generation program, and font testing program for
Mongolian script.

S SO SCAR OB B AL rTEEr SCAHE A, SRS ORI A AT IR R . SCARROE
AR L A Ry A R Y S A

The character attribute information and text shaping rules of Mongolian script provide the
correspondence between Mongolian characters and variants in each writing system, and the
correspondence between Mongolian character strings and glyph sequences. The font generation program
is capable of completing and generating a usable font by providing the basic design file, the
correspondence information between glyph images and variants, and the setting information. The font
testing program can test how the font supports each writing system by providing the font file and the
correspondence between glyph images and variants.

SO OCF T B S BRSO BOE NG S, TRAiIE 1% B5 KRG 5 CF T 55
JERIR B AR, ARG SO P AT R SR PSRRI R o A U P 7 S S Ak
3. PR EIR S TR N E R A BABOEE SR, AEREHEANIFAE R B 7%
FPEMRARE P WA SR PSR P I IR S FIEX REC RS BRSO T, AEASIINA 4%t
FATE B B0 SCA U LN 8 SIS DL

2.2 Character set ?f*’?ﬁ%

The characters included in each writing system of the Mongolian script can be categorized into

Mongolian-specific characters and characters shared with other scripts according to Table 1.

S OCTI A TS RGN FAT A 1R, R TR AT
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Tablel Required characters
®1 B

Script Type of characters Character example Note

T T RN ik
Space space
Punctuation middle dot, ...

General
Format controls ZWJ, ZWNJ, ... participate in shaping
Digits digit one, ...
Punctuation birga, ... less used now
Format controls nirugu, FVS, ... participate in shaping
Mongolian
Digits digit one, ... less used now
Phonetic letters letter a, ... participate in shaping
CJK Punctuation question mark, ...

2.2.1 Phonetic letters and written units LT RS G AT

Due to the introduction of matres lectionis, for the writing systems using Mongolian script, both vowels
and consonants of the written language correspond to the actual texts, and both are similar in behavior
and equal in status. Therefore, although the original writing system was abjad, each writing system using
Mongolian script has the characteristics of an alphabet.

H1T* matres lectionis 151, R THHSE A BE RGO, Hidsi i RS &
PEFNA B LI T ICATCR, I HXMRISCASTTR AT AL i35, Wik, R
AR FE RSE T abjad, SRS BE RGEWHEEATA 1 alphabet HIHFHIE.

These writing systems, with the characteristics of both abjad and alphabet, result in two ways of analyzing
and encoding the Mongolian script. One is to determine the graphemes used by each writing system by
chronologically comparing Mongolian script with Old Uyghur script and Old Turkic script, and to identify
each grapheme as a character; the model formed by this method is called the graphetic model, and the
basic unit in this model is called the written unit. The other is to analyze the phonemes of the written
language recorded by the writing system, to group together the glyphs that record the same phoneme, and
to identify each phoneme as a character; the model formed by this method is called a phonetic model,
and the basic unit in the model is called the phonetic letter.

IXLEHRH, abjad I alphabet FFPEIA3E R EGE, 7L TP 5 A% S SO T e — il
AN ST G ST RRSCTFEATIIN A, e R BS REEHIBAL, RS
MALRE A TFRE, EMITETE A BERRBALETY, IZR h (S AR B A 155
fLe 9Pl B5 RGO ICR I B IEF AL, LR E —F MR TIE, S5
PSR TAT, XTI BRI B DR, 2 e i) B A B RR o 5 L B
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The specification used in this manual is based on the phonemic model, in which the characters
correspond to the phonemes of the written language as recorded in the writing systems, with some
compromises to maintain relative stability with the existing system. For example, the final i in Manchu
records the phoneme /1/, and is the same as the phonetic letter i, but because it corresponds to {i) rather
than (y) in the Moéllendorft transcription, it is treated as corresponding to the phonetic letter i rather than
i. This analysis is inherited in this specification.

ARRERETH A, Hrp A SOE SO AR BT S REFrd = i iEEaz, H
W TR RGNS A T IR . B, R Ui SR BT 1R ic s (9 5 i 75 Ao
Hxl, BEEA R MR, BB TR S B A T Gy MRy, B
W TE AL BE § MiAE i X AT EARE G2 4K .

Multi-to-one and one-to-multi confusion. Since the writing units and the phonemes do not have a one-
to-one correspondence, the phenomenon of the same phoneme corresponding to more than one written
unit and the same written unit corresponding to more than one phoneme may occur. For example, in
Hudum, the phonemic letter n is usually written as N when it appears as an onset and as A when it appears
as a coda (except for loanwords such as SWK20IND); and the grapheme sequence AORDU may correspond to
ordo “palace’, urtu “long”, and urdu “south”.

A5 ZMRIENE. TR b A5 S AR v (Y 6 T BRI R
B2, SRV EABARN, MRS r B2 EEIEN, LURE—RER R B2 A
FA PRI R . MG SO0, FAL 7B n AT H I E R B0 N, R T
TR ME R B A (BREMIIAUN swkeomp ); JEALF41 aorpU MBI I ordo “ETB” .
wrtw “KH)” Al urdu “F1H" .

2.2.2 Format controls #&45HI5F

Zero Width Non-Joiner (ZWN]), Zero Width Joiner (ZW]), and Nirugu. U+200C ZERO WIDTH NON-JOINER
and U+200D ZERO WIDTH JOINER are Unicode’s standard cursive joining controls. Note that zwj also breaks
interaction (such as ligation) between two consecutive characters since it is treated as an invisible
character. U+180A MONGOLIAN NIRUGU is a Mongolian-specific character that behaves exactly like zwj but is
visible as a piece of stem stroke. zZwNj and zwj should not be accessible to the average user on common
keyboard layouts, as everyday text does not require these characters.

FRASEST (ZWN)). FREHAT (ZwW)) HJedibt. ZWN] 55 ZWJ /2 Unicode HYARIEE S 4
WERE, T AT, TR, ZW) SRS 2 R (WETL ).
JeuiBOR S SO A AT, HEERE SIS zw) SeemiE, e WKy T17
FE o NWES 3 APl B A ZWNT AL Zw], PR R OSCAR AL X AT

Word Root Delimiter. In Hudum and Todo, words with two roots are presented as the cursive joining of
the glyphs of each root. For example, sainirdgel in Hudum consists of the glyph SAIIA for sain and the
glyph AIROGAL for irdgel, i.e., SATIAAIROGAL. If the glyphs are not triggered manually, a format control
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character should be introduced to indicate the root delimiter. MGC/01-01 suggests the use of Zzwj or
NIRUGU, etc. As an interim solution, this document supports the use of zwj as a root delimiter.

WS FAE . AeAE g Sl SCRIFERCH, XGRS A SR FIE e S . filan, 1%
G5 i SCH Y sainirogel H sain 7 sana Fil irogel W7 AIROGAL G ZH Y, Bl
SAIAAIROGAL, HISRATF-ZAEEFIE, WG| ARSI RIFFARAR R IFARA 20 5L . MGC/01-01
S ZW) e ahi AN T 58, AR ZW) MR RIAR 7 A

The visible character nirugu should be used to cause joining in everyday text. A common use case is to end
a patronymic abbreviation that is the initial syllable body (i.e., an optional onset plus the first vowel) or
just the initial consonant letter of the father’s name.

A] LR e i AR H o SCAS P LU OES . # WIS DL T XA g SRR, 444
HATRERIA T (RIATREAAAE A= RERE 0 B3l oo ) il Bl v b

Vowel Separator (MVS) and Narrow No-Break Space (NNBSP). Mvs is a Mongolian-specific format
control for requesting the chachlag variation. It is transcribed as “” (a middle dot). NNBsP is a whitespace
and format control used to represent and present particles. It is transcribed as “~” (an en-dash). Use of the
NNBSP is discouraged in preference for the Mvs, as it sometimes produces anomalous shaping in various
contexts.

JLENPRAE (MVS ) SAE9EAEA T2k, (NNBSP ). MVS 258 i SO A A s HIes, BT
PR B . FEATSCH, MVS B850 47 (—AMEIRES ). NNBSP 25l A 2 # 5
AR, ATFRICH SIS, A, NNBSP #520 “-7 (—4&F5% ). Hii, H
T NNBSP [ SCRIE VAR 2 L, RS FES A OL T LS R, NNBSP A HEREFE S
mOCEHR A, HASCIIRESE 4z h MVS SEEE.

Free Variation Selectors (FVS’s). Fvs’s are Mongolian-specific format controls. They are applied to follow
certain characters to request the forms not captured by the predictive shaping rules.

H HRRIERESF (FVS). FVS RSN SO BRI . S GILS, ENTHBIES
Wi 2 n, EEMT RS IR PR BIE A F BT .

2.2.3 Numbers and Punctuation 565475

The document does not contain specifications for numbers, punctuation, damaru, ubadama, and so on;
these will be added in subsequent versions.

AICEREEG K TET . afFT. FLRE . 5 EIRIRERN FIENE, XN T 5L
FRASHARNSE
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http://rule.xueruhai.com/pdf/MGC01-01-%E6%A0%87%E5%87%86%E5%85%A8%E6%96%87V1.0.5(20210618).pdf
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2.3 Shaping process AFJEIHFE

The Mongolian text shaping process is based on the well-implemented technology foundation for general
scripts and cursive scripts, while an additional phase of Mongolian-specific shaping steps is inserted into
the ordinary shaping process required by cursive scripts. The minimal shaping process consists of a
number of steps as shown in Table 2.

S SCF I SO OGRS T — RO 5 S SO R SEA SR SR, RS SO i — Bk
TR B A T S5 SCF RIS SOE L 3R . SRR AT s T AR R, an
42 iR

Table 2 Overview of shaping process
%2 BRARER

Shaping phase Shaping step
BB B L
IA. General Basic character-to-glyph mapping
I1A. Cursive script Initiation of cursive positions
Chachlag
Phonetic Syllabic
III. Mongolian-specific Particle
Reduction of phonetic letters
to written units Graphemic Devsger
Post-bowed
Uncaptured Fvs-selected

Variation involving bowed written units
IIB. Cursive script (continued)

) . y Cleanup of format controls
Sub-written-unit variations p

Optional treatments

IB. General (continued)

Typography

Vertical forms of punctuation marks

N N - R R

Optional treatments

2.3.1 General shaping phases WA B

These are the basic mechanisms in fonts that apply to all scripts.

AR TE B B R BRI, & T

The basic character-to-glyph mapping (phase 14) is typically controlled by the TrueType/OpenType table
cmap. The Unicode representative glyphs can be used here as the default glyph mappings for phonetic
letters, but these representative glyphs are essentially irrelevant to the final rendering.

AR ZRF — PRGBS (1a BYBE ) 3% B TrueType/OpenType [ cmap 1. 7] LA
Unicode 4 TR EIGA TN & L RN R R BN IR IR, HIXEY SCHIR IR S IR R TH G
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SEEToR

Vertical forms of punctuation marks (phase IB) are critical to the proper setting of Mongolian text, but are

not part of the complex shaping between letters and format controls.

PR S B REHEE A (s BrBe) XSl SRR 20 E %, HA R TEARUEERE.

2.3.2  Cursive script shaping phases 5 L' A8 BT EX

On top of the general shaping mechanisms, complex scripts require additional shaping phases to be
inserted after the basic character-to-glyph mapping and before typographical treatments. In particular,
cursive scripts all undergo the cursive joining mechanism.

TEE FHASTERLHI 2t b, BRSO E TR EAEREAR W FAT — PR ERURWU 2 5 A 3k B
ARSNGB B i, S S AR P S AL .

Cursive joining. Written forms exhibit the cursive joining mechanism (phase IIA). Both sides of a written
form can either be joined to an adjacent written form or not, with up to four different states. Or, more
abstractly, each written form is in one of the four cursive positions:

EGE. BT BB ES EEH (A BB ). H, — MBS
MIEE T SAHAR B EIE R, Wl A, MR RILUMIRES. BN HEREL
TUUTFUNMES iz —:

isolated, abbreviated as “isol”: not joined forward (above, in Mongolian), not joined backward (below,
in Mongolian);

&R, WEAN “isol”: HIJTAE, FITAE (REAPHECA R EI7AE, FIA
&, JAlE );

initial, “init”: not joined forward, joined backward;

BiEH, BN “nit”: BITAE, JH5HE:

medial, “medi”: joined forward, joined backward;

REW, 45N “medi”, HITE, FITE;

final, “fina”: joined forward, not joined backward.

WER, H5N “fina”, HIJTE, JRITAE.
Cursive positions are irrelevant to word boundaries, although they are usually consistent with word-wise
positions in Mongolian because cursive joining breaks within a word are limited in the writing system.
ES RN SR E R IR, REESE O FEEMR, RS O AES
M IEA R

Implementation. The nominal glyph of each phonetic letter will be mapped to the default glyph of that

letter at a given cursive position.
FI. WAFALTRE A SO B GR UR iZ  BAEZ0E S 5L T BOA PRI .
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Graphemic variation after bowed written units. Before the sub-written-unit variation, bowed written

units may first cause a vowel to change its form.

LB G RAIEAE . fERBERAATEHET, Bk1E RO ST R .

2.3.3 Mongolian-specific shaping phases 5% i SC AT ZSIEPT BE

Phase III consists a series of steps for Mongolian-specific shaping requirements, and within each step
there may be more than one set of non-overlapping rules, each for a different group of letters. Forms not
captured by the predictive conditions are requested with an Fvs.

11 Bt — R3S SO A TR EOR A BRAUE, B2 Bl sE A AL —H T w8
W, BRI R B B B0 AR SR BB, IR Fvs,

2.4 Notation ﬂ.ﬁﬂ

Phonemic letters are transcribed as italicized lowercase letters, and written units are transcribed as Roman
small capital letters. For transcriptions without diacritics, phonemic letters are transcribed as all lowercase
letter sequences, and written units are transcribed as beginning uppercase letter sequences.

FALF RS N RN G 28, B RAL S B SR/ NURG Ry, iS4
SHEENE, SRS NN RS, T RAE SRR E RS,

In the phonetic letter table, written forms that are not used in the orthographic shaping process are
highlighted in gray, and written forms that are used only historically are highlighted in yellow. Gray
numbers after the transcription of written forms indicate the corresponding Fvs serial number when
called manually, and exclamation marks indicate that the written form can be called only by the Fvs or the
word root delimiter. Note that the red number indicate the FVS designation that is not found in national
standards but assigned by this document.

FACFRER T, IR EUEE R AR TR B SRSk A5 LRI S TR ks
A, WEIBXEES R RR O FRE TR B SN K Fvs 575, B E
AZBG AT @ Fvs iR AT . filih, ZLEB PSRRI T B SR T
ASCIT Y FVS.,

The capital letters enclosed in square brackets in the comments indicate that:

T T SRR RS B )RR -

Chachlag, [C]: Found in cases where the written form is separated by an inserted space within a non-

affixed word segment.

25, [C): WFIEABRFARN BEERIFOE.

Particle, [P]: Found as an auxiliary or grammatical appositive.

Bh3a, [P]: WL B sliA% BN S) .
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Lexical, [L]: Found in special words, such as loanwords.

A%, (L) WS E

Initial, [1]: Found in initial syllables.

EEg, [1]: WTFEHE.

Devsger, [D]: Found in the consonant letter at the end of a Mongolian syllable, or in the vowel letter

following a vowel letter.

MR, [D]: WTHN AR R I

Root, [R]: Found in the second root of a double root word.

#AR, [R]: WLTRGRIAR A A 2 TR,

Feminine, [F]: Found in feminine words.

B, [F]: WLTBAME

Ligature, [G]: Found in ligature forms.

#F, [G]: WTiEFEA.

Historical, [H]: Found in early modern orthographies.

m¥, [H]: WFRBAIET .
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3 Hudum writing system B8535
3.1 Characterset 414
311 Written units |55 ¥fif
Table 3 Hudum written units
3 MEGFEN XS AL
Written Positional forms: Sub-written-unit Comments
unit  .isol, .init, .medi, .fina variants ik
A N ko o s\-
Aom ) ) %
1 ¢ ¢ v < o &
I Ix ¢ Early modern orthography.
0 =T - @
U 8)
U Ux Early modern orthography.
U Ue - -
N *or oo b
B 6= - '6) £ Unified: "% b2 (52)>
: & & 9 8 B
H = w 5,
o Hx e ™ . b O,
G Qe o ™) @
¢ Gx S Sy ¢ Early modern orthography.
M 'F "' ‘(I 5?'
L a' '7" -ﬂ d‘
s oo e o I
§ Sz o
S o
T Op=  Op=  =Om
D T T o b e
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4

p Dd a1

l.l
.
b

PP A

> P 4

po M i)

& b
T x

e
= PEE BE BRI R

K Unified: f» -5) 0 K8 Kz (K2).
c =

z C

H  Hr als

R Rh G G

Z I .\

¢ Cr o

3.1.2 Phoneticletters ThiTRE

Table4 Hudum phonetic letters
%4 ARSNGB

Phon. let. Unic. Written forms Comments
TRy W BEIEA e
1'\? L "? AA3 AA2 A A2

A.isol [C]: tan-a, TAN A.

A.isol, A.init [P]: a, A; abu—aéa, AABO ACA.
AA.medi [R]: buyanarbin, BOYAAAARBIA.
A.fina [G]: ba, BA.

a 1820 'b oom '> All Al AAll Al
> A2

'b = - '\? A2 A A A2 Aisol [C]:egiin-e, AGON A.
e 1821 AA.init [H, UM]: erte, AARDA.
) L N Al sl A1 Afina [G]: be, BA.
6 ee 187 M T oT O™ awoaw o owow
LS 11' ™ Q Az oAz 13 1 Lisol, Linit [P]: gen—i, GAAT; ger—iyer, GARIIAR.
I.medi [D], ALmedi [R]: sainirgel,
i 1822 ¢ - 1 11 ALl SAIIAATROGAL.
Lmedi [L]: naima, NAIMA.
O ™ 12! o Linit [H]: man—i, MAA L
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" o

8) A0 A0 o0 U2 Ao.medi[R]:uranodo, AORAAAODU.
1823 U.fina [C]: éino-a, CINU A.
-l A0l o1 O.ginal[L, I, G]: kino, K2INO; no, NO.
U.isol, 0.init [P]: —u, MAA U; mal-un, MAL
™ = e € 03202 0 U2 é)sf init [P]: man-u macun
U.fina [C]: linhu-a, LIAGHU A.
w4 & & T W U o1 aor o A0.medi [R]: nasunurtu, NASOAAORDU.
6 ' o.fina [L, I, G]: takanu, TAK2ANO; nu, NO.
2 e U.isol [H]: dagun—u, TAHOA U.
T e o € a0 a1 03 us  OoLmed Ufina [1]: t6rd, TOIRU; [, LU.
oLmedi, AOL.medi [R]: sainbihe, SAIIABOIGA;
oe 1825 | ™ aun ol Ul sanagaoljei, SANAHAAOILJAL
AU.isol [H]: 0, AU.
Bl Ao120 o2 O.fina[G]: s6ho, SOIGO.
g, 1'Er - '6‘ AU AOI2 03 U3 AOLinit, O.init, U.isol [P]: yabul-iigei, YABOL
AOIHAT; ger—iin, GAR OA; tegiin—ii, TAGOA U.
" ® W ™ . o1 oyl OLmedi U.fina [T]: niir, NOIR; i, L.
ue 1826 AoLmedi [R]: éipiinen, CATAGAOINAA.
9 ™ % U AOI2! 02 AU.isol, oLmedi [L]: i, AU; sékiind, SWK20IND.
U.isol [H]: tegiin—ii, TAGOA U.
) Ul o.fina [G]: hihii, GIGO.
A.medi [D]: tanda, TAADA.
1828 rr o q? N= N A2 A2 Nmedi [L]: sékiind, SWK20IND.
N.fina [C]: tan-a, TAN A.
s v W? Azl AL N NT - it [H]: nara, AARA.
ng 1829 v e ™ M) AG- -AG- AG 4G
g o '6) B- B B B
182A Bz.fina [H]: ab, AAB-2.
'U) B2 1!
1808 B G= A '5) - P P P
b f= m ®™ 4 us ws o Hfina[C):aphea, AAGH A.
G.init, G.medi [F]: /ei, GA; sefie, SAGA.
{P {‘- T ﬂ,, H-1 An An @i Gmedi[L]: téhnig, TWGNIG.
182C — : H.init, F.medi, fi.fina [H]: ~ada, 11ADA; sahal,
(‘ C‘ ¢ G-2 G2 G2 SATIAL; bah-a, BATT A,
G.init, G.medi [H]: hereg, GARAG; sahidag,
c" C“ <“ G-41 G4 Ga SAGIDAH.
(“]- ﬂ- m ' 4 3 u3s H1  Hmedi[D]: agta, AAHDA.
G.init, G.medji, G.fina [F]: ghir, GGIR; iige,
= A= ™ v H-1 HI Q1 G2 AOIGA; beg, BAG.
182D G.init [L]: gram, GRAM.
(‘ C‘ ¢ 'H(,, G-2 G2 G2 113 Hfina[C]:bag-a, BAHA.
HLinit, G.init, G.medi [H]: goyo, 1OYU; genen,
q.‘ <-‘ ? G-al GCa Ca GANAA; egée, AGCA.
182F + £+ & '(? M- M M M
wr R o+ N L L
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S S S
s 1830 S.fina [H]: eres, ARAS.
o S1
S e o= o S— S2  $2 S
§ sh 1831
Joo S o s S s
O O e O™ ¢ 1 py T
t 1832 T.medi [L]: métr, MWTR.
“Op T
g O T '!'\, D- T2 b2 b Dbmedi[D]:adgau, AADHAU.
d 1833 D.init, D.medji, D.fina [L]: daliy-a, DALII A;
O ® ™ "™\ 1, p; DI DI acdlrés, ADRWS; sékiind, SWK20IND.
¢ ch 1834 T O™ ¢ ¢ ¢ ¢
| e AT T |
J 1835 Lisol [C]: bui—j-a, BOI T A.
¢ < I
iy = QO v v2 oy3
Linit, Lmedi [P]: huda—yin, HODA 114; ger-
y 1836 ¢ ™ -1 11 11 iyar, GARTIAR.
™ I 2!
r 1837 [ ® R R R R
T T T w w w w
w 1838 U.fina [C]: ow-a, AOU A.
v 4 ol Ul
f 1839 5‘ 5‘ '5' '9 F- F F F
k k2 183 L L '0 Ke- K2 K2 K2
k 1838 €= = '() K K K K
c 183 B WM "™ ¢ C C C
z 1830 AT O AT oz z zZ z
h o hho 183k A MR W W™ am- A B H
#om o G G GO ok ok ok
{ 1h 1848 a‘\? a\r '\"\F '\k? LH- LH LH -LH-
Z zr 1841 & & ¢ ™ 7 7 7 7 Z.medi: mozikan, MOZIK2AA.
¢ or 1842 W BB O O ¢ - ¢
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Isolated 1 and isolated vu. Isolated | and isolated U are used historically, with examples shown in [DORjI et
al., 2017]. In some literature like [Haishan, 1917], even if the letter n before isolated 1 or U is omitted, the left
point is retained and therefore has to be consistently analyzed as belonging to i, u or ii.

ABEIE 1 SABEIE vo dEIEE 1 SAREE v T3S 3CHR, /R WICHR [Dori et al, 2017]. 7E
—ESCRRAN [T, 1917]) H, BIMEARIETE 1 SAREIE v Z BT RE 0 ORI, eS8 AT AR
B, PIOZ A A B Ao 8 T bk i w 8

Final 1in letter . Final 1 in letter j is introduced in [ DORJI et al., 2017], where the written form of j in the
example bui—j-a is not final, but isolated. Since there are currently no examples exist to prove its existence,
the written form is marked in gray, but the shaping process still supports the theoretical existence of a
word with final 1in letter j and chachlag.

TBE j RREIE 1. 78 j BIRTESE 1 1€ [Dory et al, 2017] HBIA, HHRH bui—j.a W j FHEAE
HNER, MEdRE. T ICRBREN & j ERER | AT, B 5 RAhr K. H
AR REAIIR SR IIE EAFLE I &5 A 7 8BF j I HNEIE 1 5905 ZE i

Medial 11 in letter y and medial o in letter w. Medial 11 in letter y and medial 0 in letter w are introduced in
[Dorjt et al., 2017 ], where the written form 11 of letter y in the examples ay/ and aymag, and the written
form o of letter w in the example tawlay are all differences derived from letter analysis. Since ail, aimag
and taulai are preferred, these written forms are marked in gray.

T8k y BRGEIE u 5528w IAGEIE 0. F8E y MRGEIE u 558 w IAGEIE o £ [Dorji et al.,
2017] 5N, HARE] ayl 5 aymag Wy 1 1 LA RIRB tawlay T w 1 o PR T AR Hr 2
S HTPASA ML ail . aimag 5 taulai, XEA5 PRI

Letter k (kz) and letter & (). Letter & in form Kz is used to represent /k?/ (Latin: k) in Hudum literature in
China, while letter & in form K is used to represent /kb/ (Cyrillic: k) in Hudum literature in Mongolia. The
reason for disunifying the two letters is that Hudum Alikali uses k= to record /g/ and uses K to record /kb/.
SRR K (ke) 5 k(K)o FRE K (e) FE AR R 555 SCICHR A TAC R RL A (K), B K (k) E
St MR GE 58t SCCHR R P FId sk B 0L /kb/ (x)e DX 53 8 B BRI E FAE e 5k SO BT AL IR AL
e RSB AL (g/, kISR AL Kb/

Medial # in letter /2 and initial Z in letter 2. Medial # in letter / and initial Z in letter 2 are similar, so they
are unified in proposals such as [SAH, 2017]. The reason for disunifying the two written units is that
Hudum Alikali uses # to record /h/ and so on, and uses Z to record /t/.

TEE h BXGEIE v 5550k 2 NIEIE 2. 78k 2 WAGEY v 558 2 WIRIEY 2 RIELUAITE
AN [SAH, 2017] BB HONTR . X0 — 3 BRI e TAEGE 5 SCRTALIEL AL widst /h/ 2555
5, H 28R 500 1t/
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https://www.unicode.org/L2/L2017/17035r2-mongolian-std-var.pdf
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3.2 Shaping process

69 ATV

Table 5 Hudum phonetic letter classes

%5 G CHEM TR

Class Members
masculine vowel aou
feminine vowel ediié
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel}
consonant npbphgmlsstdéjyrwfkhkczhvtzé

Table 6 Hudum shaping: Mongolian-specific phase
*e MEGEN OB SRR AR TE B B

Shaping step  Letters Conditions Lookups
ae if follows an Mvs: Chachlag
1. Chachlag :
ae if follows an MVS and precedes an FVvs: Default
oudii iffollows an initial consonant: Marked
oudii if precedes an FvS or follows an FVS: Default
L if final form precedes an FVS2 or Fvs4 that
o . Marked
precedes #/g:
L if medial form follows a consonant cluster Marked
ou that starts with an initial consonant: arke
L if follows a ZwJ or a medial consonant that Marked
ou follows a ZWJ: arke
vowel  if follows a Zzwy: Toothed
d if precedes a ﬁn.al vowe! that does not Marked
precedes an FVs:
, if precedes an Mvs that precedes an
nyjw isolated a or isolated e: Hreplilleg e
if precedes an MVS that precedes an
hg P . P Chachlag_Onset
isolated a:
. if precedes an MVS that precedes an
2. Syll !
Syllabic g isolated e: Chachlag_Devsger
if precedes a vowel: Onset
ntd .
else if follows a vowel: Devsger
if precedes a masculine vowel: Masculine_Onset
else if precedes a feminine vowel or neuter ..
Feminine
vowel:
else if follows a masculine vowel: Masculine_Devsger
else if follows a feminine vowel: Feminine
hg else if remotely follows a masculine vowel

without a blocking feminine vowel:

Masculine_Devsger

else if remotely follows a feminine vowel
without a blocking masculine vowel:

Feminine

else if remotely precedes a masculine
vowel without a blocking feminine vowel:

Masculine_Devsger

else:

Feminine
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t if precedes € or a consonant: Devsger
, if initial form precedes medial i, or medial
s f . Dotless
orm precedes i
g if follows s or d: Dotless
aeiuti ifisinthe specific particle dictionary that Particl
3.  Particle dy follows an Mvs: article
ui if is in the specific particle dictionary: Particle
. if follows a vowel that does not end with a
i . . Devsger
4 Devsger written unit I
: 8 . if follows a vowel that will not (consider b
‘ Fvs) end with a written unit I: evsger
... ifisin the written form of U and follows a Post Bowed
Post-b d ouou (bowed) written unit G/K/B/P/F: RO
5. Post-bowe if is in the written form of A and follows a ot B
ae (bowed) written unit G/K/B/P/F: R0
Table 7 Hudum shaping: lookups
® 7 RGN OUEERE: FHAIE
Phon. let. Unic. Lookup Written forms Comments
Default 1'( = - '( AA AA A A
Chachlag > A
a 1828  Toothed L AO
Particle > P A A
Pos_Bow 7 A
Default 17 R
Chachlag > A
e 1821
Particle > A
Pos_Bow 7 A
é ec 1827 Default Mm a4y 4w owow
Default WO e o QAo o4 1
Toothed " Al
) 1822
Particle ¢ . I I
Devsger ™ I
pefault 8 T T € 0 a0 o0 U
0 1823  Marked a 0
Toothed ™ AO
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Pos_Bow a 0
Default T o= B € 0 a0 o U
Marked ® 0
u 1824  Toothed e AO
Particle 6 &= € v o U
Pos_Bow ® 0
Default O™ T = € g a0 0 U
Marked - ™ o U
6 oe 1825
Toothed v AOI
Pos_Bow a 0
Default o™ 1'!'? = € A0 a0 0 U
Marked - ™ o U
i ue 1826 Toothed v AOI
Particle & ® ® € y o o U
Pos_Bow < 0
Default T = o= '\{ N- N A A
Cha_Ons "? N
n 1828
Onset e N
Devsger e "f A A
y ng 1829 Default W™ e v 'Fv -AG- -AG- AG  AG
b 1824 Default O @ v '6) B- B B B
p 1828 Default &= = '5’ P~ P P P
Default AW £ M W 4 oy ¢ n
Cha_Ons "'Q H
h 182C  Mas_Ons Qo= - H H
Mas_Dev ™ n H H
Feminine (= o G G
g wm vetalt g e 0 W i o o o
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- . medial forms and final
Hie - s - H forms (including
- masculine forms and
Cha_Dev H feminine forms), and
(e ) ) Dotless only affects
Mas_Ons ) e H H masculine forms with
dots.
Mas_Dev Sl f H H
Dotless Sl f H H
Feminine (ORI 'v G G G
m 182E  Default ‘F ‘F "' "? M- M M M
) 182F Default a- i’ ¥' q L L L L
s 1838 Default = Ve o= o o o g
Default V= V= o o - $ S S
§ sh 1831
Dotless S 'ﬂ" S S
Default O Om === =Om 1 p T
t 1832
Devsger =Op= T
Default @ Om gm 'U*? D- T Db P
Marked D
d 1833 Onset O T D
Devsger - 'U‘? P P
Particle & D
¢é ch 183 Default b - sl m N G SUe ¢ ¢
Default " i - T SRR SR |
j 1835
Cha_0ns C 'Q I I
Default & ™ T € v v v
y 1836
Particle - T I I
r 1837 Default R* R *® % R R R R
Default € & = ™ w=- w w w
w 1838
Cha_Ons '6‘ U
f 1839  Default Q‘ 9\' 'ﬁ\ '5) F- F F F
k ke 183 Default A= % %- ﬂ) K- Kz Kz Ke
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k 1838 Default (‘ €' '€' '9 K- K K K
c 183C Default B 7 "B "B\ ¢ ¢ C

z 183D Default " A ™| "™ z- 2z z z
h hh  183F Default M@ M@ ™ W™ A AH H H

th 183 Default (O B = (n i o & &
t lh 1848 Default a\r &r ir ir IE- LH 1LH -LH-

zr 1841 Default & ¢ =& & 7. 7

cr 1842 Default OO o= W™ OO (¢ ¢ & ¢

S<

DN
N
N

|

[p13

Shaping rules required by EAC. The grey shaping steps are specified by the EAC, see GB/T 25914—2023

and MGC/01-01. These shaping steps either introduce rules other than orthographic analysis, or cause the

FVS to change the glyphs of characters other than those that precede it.

Ela EAC RLERIZSTERLN . K (i AR 2L B Bl EAC L, 2L GB/T 259142023 5 MGC/01-
XEASTEA PR S TR R AT LSRN, SO 4T Fvs B3ERR 1B Z HIT I 74T

Uﬂl‘ﬂ‘J HA A 7

Shaping rules specified by UTN. The green shaping steps are specified by this UTN to temporarily

support the shaping requirements for words with two roots.
H1 UTN AL BRI, SR ALBRMAS UTN BUE, T8I SR 5 0GR R AR S Y
AR ER.

3.3 Reference i}%lﬁﬁ(

2 E uﬁjﬁ]‘{ﬁﬂﬁﬁﬂiﬁ 514> [ National Information Technology Standardization Technical
Committee (NITS) (2022). 15 & R AR & XL L FH . B RIF M iz H T4 A
W) (AEK ZF WAZ) | Information technology — Traditional Mongolian nominal characters, presentation

characters and use rules of controlling characters. GB/T 25914—2023.

WS HIR X RS 55Z% 514 | Ethnic Affairs Commision of Inner Mongolia Autonomous
Region (EAC), W 5#117 K2 | Inner Mongolia University (2021). 12 &3 R 4% & L& L 744
3| R T RIF A 89553 AN IR | Information technology — Transferring rules of Traditional
Mongolian nominal form to variant form. MGC/01-01 (version 1.0.5).

Pe4: 5 | LIANG Jinbao (2021). £ & X4 X FRA B EH I FRAERIANEE AL (BAE L

) (version 1.0.5), rule.mongoltoli.cn/allchars-mon.php.
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http://rule.mongoltoli.cn/pdf/MGC01-01-RULES-V1.0.5(20210618).pdf
http://rule.mongoltoli.cn/allchars-mon.php

4 EE BBARPRELBIARZ: 5123 | NITS (2010). 13 B R AR EF XL XL FH. EHBIA

s

F A A= w8 F A& A FLN | Information technology — Traditional Mongolian nominal characters,

presentation characters and use rules of controlling characters. GB/T 25914—2010.

WikEFLAT | [Hudum] Cojjunjab (2013). “4G 55 i SCHRAY, in: FaAF AR 52 & AZ &L 22 4% I
FIh e NS T8 HREL, pp. 276-294.

IS R S AR B 3 1 1 ORISR T (1999). 2R 331 i (38T ). AN R NS R
“FH A

Amavkasbre 1198371 (1966). Moneoa Xaanuii Tosu Taiinbap Toav. Ynaan6aarap: YceiH XaBIaIUAH

Xapar Ipxiax Xopoo.

P21 | LIANG Hai (2019). Towards a well-formed Mongolian specification that allows interoperable
implementations. WG2 N5104 = L2/19-130 = MWG/3-N8R.

111 / [Hudum] Bayantemiir—iin Haisay (1917). % % &% &7 7.4, RENFEMPEILEWIR.
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http://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=62808E0BCB8246A287CFD9CF795ECF94
https://unicode.org/wg2/docs/n5104-19130-mwg3-8-mong-spec-r.pdf

4 Todo writing system FE&X 3
4.1 Character set

41.1 Written units

RS
ST DA

Table 8 Todo written units

%8 S AL

Written Positional forms: Sub-written-unit Comments
unit  .isol, .init, .medi, .fina variants ik
A LI v
A Aa b )
" - T b B
i S S ) ot
i1 = Ol Gl
0 LA -
o 0 T T
o Ob T A
0 Ot 'h' 'h 6'&- 6'3
U ol
v Up )
g Ly b R e W May behave as a mark.
N oy !f o Unified: e oz (N2)-
B o m 8 8
R 00 68 0
i o o
womo o o
Ao T v
G SO TG C
K & L 9 @ €
y ¢ T
A
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s oo A Al BV
s sh oo A e 6
TTp & & ¢

> Dp T T o oy
¢ ch T o

¢ O s T 2

J z =T ™

P T T T

Y R Not recommended.
R For f o
w ol Lol
wooWh ToT oD b 6o
R Kp ) 0 B
N U

o H o

Y oV r g
N Ny E'{'

7 7z T q"?

41.2 Phoneticletters hiEE

Table9 Todo phonetic letters
* 9 FEROGHEN R

Phon.let. Unic. Written forms Comments
TRk W BHEIELX HE
W o ‘f AA3 AA2 A A2 Adsol[P]:q, A
a 1820 AAmedi [R]: buyanarbin, BOIAAAARBIA.
Ly ™ 9 an AAll A1 Afina [G]: ba, BA.
1‘! 1‘? ™ ® AE AE E E
e 1844 AE.medi [R].
™ AE 1!
. o Al.medi [D]: bain, BAAIA.
i 1845 1‘0 LI 'D Az AL 12 B2 oo }R]].
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L.fina [G]: $abi, SABI.

T onom AL AT T

™ 13!
Tm e ™ 8 20 20 o o
1846 A0.medi [R]: altanorgil, AALTAAAORGIL.
L AO 1!
w 1T T Q AU A0 03 U3 g5l [1]: u, AO.
) ) AO.medi [R]: harausun, HARAAOSOA.
1847 h "T € A0l A0L Ul U.fina, 0.medi [D]: tatuu, TATOU; gasuun,
- 'Q 02 62 AASOOA.
H 1'h' 'E' 'h A0 A0 O O
oe 1848 - o1l o1 AO0.medi[R]: hdhiiondir, KOKOAOADOR.
'Fh' AQ 2!
BWh v f wwo o v gomeo
ue 1849 ™ ™ " o0 o1 ol Ao.medi [R]: éipiinen, IAGAONEA.
lvs 1843 i b L d £ L L L
A!- 1- v R, N- N A2 A2 A medi [D]: front, WROAT.
1828 - o N Nz.init [P]: befjin—ni, BELCIA Nal3.
2
ng  184n WY o w™ T AG- AG- AG  AGe
1848 6\' O T B B B B
we 00 e e b
rw o ow om «
FY I — K.init, K.medi [F]: hicetl, K{JELL; yehe, TEKE.
e' O' 'O' K-1! KI KI
101' 1;" ™ "'\/ H H2 H3 0
R G.init, G.medi [F]: gerel, GEREL; egeci, AEGE]l3.
g O T B C! ! f.medi [D]: cagdat, JATIDAL.
(- G2
184F ‘L ‘L + V M- M M M2
182F 1- L + q L- L L L
1830 '4' + ﬂ- W S— S S S
§ sh gz v oo Vo o s
I I G | R S
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d 1 T T % o b b b
¢ chowg2 FF TP - 1
J w3 T T T M ¢ ¢ ¢ ¢
: B T T T M e ¢ ¢ o
c 1856 W W me wm

U I SR | I S R T
y 1855

I S -1 Yn o yn
r 1837 ® m o= f g g R

E & T T w v w o w
w 1856 - 4 o
f g O T T w wowow
koot 000 ) o ook
g o e M) o ¢ oo o
h hh 1859 1\? 1'\? T NN A AH AH AH
joay e @ @ B B o ow o e
TN I S Ll R SR T R
g oo ossC T T T T 2 o2 1 2

t 1h  184s 1\? 1‘\? ';'\r ';'\7 LH- LH LH -LH-

Final 13 in letter y, medial 0 and final u in letter w. Final 15 in letter y, medial 0 and final u in letter w are
introduced in GB/T 36649—2018, where the written form 13 of letter y and the written form o of letter w in
the examples tuwlay, and the written form v of letter w in the example daruw are all differences derived
from letter analysis. Since tuulai and daruu are preferred, the written forms are marked in gray.

TBEy MAGEIE 5. 78k w BAGEIE o BREIE v. T8y ETEE 5. PR w WIGEK o 5
HIEIE u Ak GB/T 36649—2018 H 5| A, HHURE] tuwlay 1y B 135 w 1Y o AXORY daruw Hw
W v IR T BT 22 5 A T3 K tuudai 5 daruw, XEEFETEABIR K.

Written form w in letter w. Written form w in letter w is similar to the written form D in Hudum letter d,
but since the form w comes from the bent w and thus from beth, and the form b from lamedh, the two are
represented differently.

FEEw R BHIEX w, F8Ew WRERA w 5ESEEE T d WHER o AL, HEN
PEEX wik S B ST Wkl B 8 beth, MHEEX o I H 7Bk lamedh, [
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XA ETE A BRI .

Initial A1 and medial 1in letter i/, medial 0 and final o in letter 6, written form v in letter y. These written
forms are introduced in GB/T 36649—2018, showing the cognition between Todo e and Hudum é, Todo ¢
and Hudum ¢, Todo ¢ and Hudum 4, Todo y and Hudum y. Since cognition is not considered a basis for
establishing a written form system, the letters in the running text are not analyzed for these forms with
cognition associations, and therefore these written forms are marked in gray.

T i MNEIE ac GRGEIE 1. FRE 6 IRGEIE o SHNEE o, FEEy M BEIBA v, X4
GIEAAE GB/T 36649—2018 5N, HRARFEaSCTHE ¢ SHIEGSN SOk i 6307 hE 6 5
oG ot 37 o, FEkSCFRE y GG SO R y Z IR SCHR. T B SC A
TR BEIE ARG AER, SEBMT SR I T BEA R B o iX 28 HAT B GBI o,
1117 3K LEFE AR K

Initial N2 in letter n. This written unit is used for particle —ni in Todo, and is regarded as a stylistic variant
of the written unit N, thus is not triggered by Fvs.

FEE n BRTEIE N2 ZB BT THERSCHIME I ITE X —ni, MAERETEA v B RURAEE,
MIMA AT 385 FVS P

Letter 7i. The letter 71 is introduced in [IMU, 1999], but is not found in Todo literature. The appearance in
this [IMU, 1999] is subsequently succeeded by GB/T 36649—2018. The character is used by Hudum Ali
Gali and Todo Ali Gali.

FhEA. PR A LR (SDOAM (HTA ) BEIA, ERI TSR (SROGA L (HIT
)0 W R QR AR % GB/T 36649—2018 o 1485 1l SCBTALISAL 15 HE R P AL AL fe
MZFAY

4.2 Shaping process WG

Table 10 Todo phonetic letter classes
#10  FEROSCHE AL RE

Class Members
masculine vowel aou
feminine vowel eoil
neuter vowel {
vowel {masculine vowel} { feminine vowel} {neuter vowel}
consonant nnbphgmlsstdéjzcyrwfkghjiizt
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Table11 Todo shaping: Mongolian-specific phase

e FECSOBER: SO SCT R AR TR BB

Shaping step  Letters Conditions Lookups
vowel  iffollows a Zwj: Toothed
if precedes a vowel: Onset
" else if precedes a consonant: Devsger
2. Syllabic if precedes a masculine vowel: Masculine_Onset
h . . .
g else if precedes a feminine vowel or neuter Feminine
vowel:
g else if follows a vowel: Masculine_Devsger
3. Particle n if follows an MVs: Particle
i if follows a vowel: Devsger
4. Devsger .
u if follows u: Devsger
... iffollows a (bowed) written unit
5. Post-bowed alud  pis ik G/R: Post_Bowed
Table12 Todo shaping: lookups
#12 FEROUEE R FHERE
Phon. let. Unic. Lookup Written forms Comments
Default W or "f AA AA A A
a 1828  Toothed ™ AA
Pos_Bow 'j A
Default 1'! 1‘? ™ " AE AE E E
e 1844
Toothed ™ AE
Default ‘H) 11? ™ ﬂ Al3 Al i I3
Toothed " Af
i 1845
Devsger " Af
Pos_Bow ™ f
pefault ¥ Y W W a0 a0 o o
o 1846
Toothed a1 AO
efat W T w € a0 0 0 v
Toothed w A0
u 1847
Devsger ™ € 0O U
Pos_Bow Q o]
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Default W W

A0 0 O
oc 1848 . > Ny
pefalt W T T F w0 o U
ue 1849  Toothed "~ A0
Pos_Bow ®? 0
lvs 1843 Default & B d o
Default T ¢ v x4 o
Onset T N
1828
Devsger ™ A
Particle ™ N2
ng 184A  Default o (e - ) -AG- -AG- AG  AGe
1848 Default " B B ™ B B B B
e Defautt L L A ) & » b p
pefault W W oM ) m om om
184D Mas_Ons Lol g s H
Feminine (LI K K
Default W T e 1}{ H- B H A
Mas_Ons 1;" ™ H H
b Feminine S G G
Mas_Dev ™ il
184F  Default ‘L ‘L + '(7 M- M M M2
182F  Default 1' i' + 'q L- L L L
1830 Default + + # W S— S S S
bt verane e b e g ¢ ¢ g
1958 Default (@ Qe Qe W o ¢ 7 g
1851 Default @ & ¥ % p D D D
ch 1852 Default @ @ ¥ ™ L ] ]
1853 Default F* T T W & ¢ ¢ ¢
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Z zr 185C Default

z 1834 Default = o "™ ™M ¢ ¢ ¢ ¢
c 1854 Default J F T W 5 5 g
y 1855 Default f¢ f* ¢ 'n - 1 1 I3
r 1837 Default § § % { = r r r
w 1856 Default @& & T T w- w w w
f 1838  Default € & T T w- w w w
k kh 1857 Default O' O' (\' q K- K K K
g oho s verart [ (v f} ¢ ¢ o ¢
h hh 1859 Default 1\? 1\? T TN AaH- AH AH AH
J jy 18A Default @' &' '@' @" BY- BY BY -BY-
A ny 1858 Default [ [ o 'E' NN R R
CIRC B B M

t 1h 1848 Default 1\? ‘1\} J\r ir LH-

=

H LH -LH-

Function of the sign £. The sign / behaves as a base character in some cases, but its logic in the shaping
process behaves as a combining mark. For this reason, the necessary preprocessing and postprocessing
should be introduced: before the Mongolian-specific steps begin, ¢is shaped in mark class, modifying the
joining type of the characters before and after £ after the Mongolian-specific steps finish, those signs £ that
need to be represented as marks are shaped to ligature with the neighboring letters. These extra steps are
not included in Table 11, but are completed in the specific implementation.

B9 tmMIie. K&ES (78 LU0 RIDAR Y, HHA SIS R b 2R B N 4 A
To NMAEGI A E R AL S JE A B R . RSN SR BUE AL BT IR 2 i, #5 ¢
ATERIL T, B¢ TG AT RES AL RSN R RSB L RETR 2 5, B0
HRIAIC T ¢ SRR PR IE L. XEHIMETRASIAL 1, HOEAE RS
ST

Shaping rules specified by UTN. The green shaping steps are specified by this UTN to temporarily

support the shaping requirements for words with two roots.

Hi UTN BUER BN . S22 BRI AS UTN BUAE, T8I S S 0 AR A AR S Y
ALK
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4.3 Reference % ik

S MG BB ARV AR ZE 5123 | NITS (2018). 12 B H K XX L X FH. EHERFH
Fadz H) F44E FABR | Information technology — Todo nominal characters, presentation characters
and use rules of controlling characters. GB/T 36649—2018.

42 F | LIANG Jinbao (2020). & X & LF M4 2| X B I F AN F 2 A4 (e X)

(version 0.1.0), rule.mongoltoli.cn/allchars-todo.php.

WG $LAT / [Hudum] Coijunjab (2013). “FEa S ID”, in: HaAFHLAR & A% & 22 & 48 IEAITG
K WS E HAREL, pp. 295-309.

WAGE$LAT / [Hudum] Coijunjab, 4N - % H¥E] (1998). B4i45 7 & 380, BRI AE: NS K
HRAL.
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FEIRIS | [Hudum] Sergei (2016). FXR LB I & 58 THR, | Research on the Todo script and its
development of history. Doctoral dissertation, N 5¢ ity K% | Inner Mongolia University.

HHE / [Todo] Minzei (2019). X% 5 F KM 8. | Tod 6uveuiin 6apumdxcaa xodbin myxail
canyynamar. L2/19-136.

WS RPN AR S TE ST (1999). 337 3 (3§77 A ). FEAITE R NS R
“FHCHE.
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5 Sibe writing system BfF13C
T
FBEANL

5.1 Character set

5.1.1 Written units

Table 13 Sibe written units

13 B E AL

Written Positional forms: Sub-written-unit Comments
unit .sol, .init, .medi, .fina variants %
A N o J e

A Aa 3 6\-3

A Ah =l ow

A At 3 6\‘3

A A +

I c v v < 6% 6% Unified: g <z (I2).
P vov

0 T v e &

0 Oh T ¢ o

U )

U Uh €

0 Ue ™ fon

N * T */ b

N Nx T '*/ by

H - B

Ho Hh D v

Ao He e St

G A T GG Unified: - «Gg (G3).
¢ Gh ¢ @ @

¢ Ge &8 @ <@

G Gx C._\' 'Q' Q @ '@ Never used.

B & ﬂ & €
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5.1.2 Phoneticletters i bk

Table 14 Sibe phonetic letters
Fu HECHEMNTFE

Phon. let. Unic. Written forms Comments
L AS RS 3R Y VA BEIENX #HiE

1

? sbm 187 ©® T ¥ A- -A- A  -A- Amedi:ju?; I0AL

"‘/ - ", AA3 AA2 A A2
a 1820 A.fina [G]: amba, AAMBA.
'} Al
‘j - ", A A A2 A4
s "/ A1 A1 Amedi A.fina [F]: dergi, TARGI; erde, ARDA;

e 185D gege, GAGA.

'.3 Aio  Afina, Afina [G]: dube, TOBA; gege, GAGA.
D A3
W w v O a2 a0 5oas
Lisol [P]: boo—i, BOU L.
i 1858 Q@ w © on Al2 121 Almedi[D]: weile, WEAILE.
Iz.fina [P]: piyazi, PIYAZI>.
Y AL 2!
i i 18F F ¥ ¥ o A A A&
v € 0 a0 o u
o 1823 o.fina [I, G]: so, SO; kurbo, GORBO.
v ol
w w T @ A0 A0 02 U4
0.medi, U.fina [F]: tugi, TOGI; albatu,
= 9 OF Ul AALBADU (Flitegi '
u 1868 % . Ofina[l, G]: s, SO; kurbu, GORBO.
02 o.fina [F, 1, G]: tu, TO; ningu, NIAGGO.
v 03
i ue 1861 YN YOU TV TN A0 A0l o1 U
v - -\/ ,
1828 ) ) N- N A2 A2 A medi [D]: anda, AAADA.
n )
- _‘! N Nl Nz.fina [P]: en, AN-.
y ng 1862 <o ™) -AG- -AG- AG  AG3
S - ", H- H3 H3 N
.nit, G. i [F]: keb, GAB; ikiri, AIGIRL
o o - ) G.init, G.medi [ ) GAB; ,
k 1863 = q G-It GI NI Gal' gihedi [D]: akdan, AANDAA.
Q‘ O‘ <~ 'Q G-2! G2 G2 G2
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'<._" G4l
AL L S DR PR
g 1864 . - . G.init, G.medi [F]: gege, GAGA.
¢~ G-1! Gl GI
““‘“"""""ﬁ_ﬁzﬁz_ﬁ_é N
.init, 6.medi [F]: hehe, GAGA.
" e & & & G-1 G1 G .
b 1800 & & € q B- B B B
p 1866 e & & € - P P P
s 1838 M A A N
§ oh o187 L o g o
S S Y 'U"/ - T2 D3 P
SRR S S IR TR S g
o D2
¥ ¥F T % o 12 b2 b
d 1869 T.init, D.medi [F]: dedun, TADOA.
& & ";‘ ™1 T1 DI
l 182F L R - L L L
m e O+ OF ‘(, M- M M M
¢ ch 1834 T T T T ¢ ¢ ¢ ¢
J 10 ~ © T T L I J2 —Ja-
y 183 Y Y ¥ Y v yv2 v3
r 1837 & & %  r kR r R
f 18 © ¥ ¥ ¥ v v v v
w 1838 © © T T w w w w
k kho1ean N N ok ke
g o o1mc N A D o o ok x
h  hh 186D ‘2" ‘2‘_ 'ﬁ' 'ﬁ' K- K K K
c 186E jt' jL -ﬂ- -ﬂ- C= C cC -C-
b4 186F A A A A Z- Z Z Z
Forho1se FOOF O o 2 R R R
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& o 18N F OF F F & ¢ ¢
$ o 182 ¥ ¥ ® ¥ L i i i

Final A1 in letter (. Final A1 in letter { is introduced in GB/T 36641—2018, where the written form Al of letter
i, in the examples jui, is the differing form derived from letter analysis. Since ju?i is preferred, the written
form is marked in gray.

T8 MRGEIE ae FBE ( IHTEIE a7 GB/T 36641—2018 H5| A, H ARG jui W i 19 Al
Tttt ARSI oA juzi, ZHEE AR K.

Letter j. Since the establishment of the Sibe—Solon Cultural Association in 1947, the Association has
Mas_Dev modifications to the Sibe orthography. In the scheme given by the Association, both the initial
and medial forms of the letter j use the written form 1. However, in the subsequent practice of using the
Sibe writing system, it was found that this modification would cause confusion of words. Therefore, in all
kinds of recently published books, newspapers and dictionaries, the written form J2 is used instead of 1.
FhEj. H 1947 ERARRIALI ISR, W SHSOE Ak T g S, Kbl
MR IEE S OE A B EIEA . B B A SO Sk, AR BLX — 81
L BIATIRE . RIEEr R BEs . wathedih, B5EN B THREEA L.

Letter z. Unlike Manchu, in the Sibe zi, the stroke in z evolved into a long tooth, forming a zi ligature. In
the literature, the / part of the Sibe zi ligature is considered equivalent to the i part of the ligature with
bowed letter, which led GB/T 36641—2018 to introduce the upper part of the zi ligature that is considered
to belong to z. However, this part never appears separately in non-ligature places and is therefore not
considered as separate written forms of the letter z.

FhEz. SWSORRE, BASCE 2 P 2 ERBET A RBRS, MR 20 387, —2H#3C
WS 2i 25 @ BYFR G A R 50 B SR O P ¢ R AR, XA GB/T 36641—2018
SIATEMASC 20 &7 1) EAEARGY o AHH X — 800 DRAEARE 7T i Oy B BE, X4
ABENERTFBE 2 FSMIHE R

5.2 Shaping process AFJEIHFE

Table 15 Sibe phonetic letter classes

# 15 BEXCENIT R

Class Members
masculine vowel aoii
feminine vowel eu
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel} i
consonant Pnnkghbpsstdimiéjyrfwkghczrcéz
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Table16 Sibe shaping: Mongolian-specific phase
%16 BB RE: S SO A R TE B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
{ if follows z: Marked
eu if follows t/d/k/g/h: Feminine
if precedes a vowel: Onset
" else if follows a vowel: Devsger
2. Syllabic if precedes a/i/o: Masculine_Onset
td else if precedes e/u/ii: Feminine
else if follows a vowel: Devsger
if precedes a masculine vowel: Masculine_Onset
Ise if —
kgh else 1. precedes a feminine vowel or neuter Feminine
vowel:
else if follows a vowel: Devsger
3. Particle { if follows an Mvs: Particle
4. Devsger i if follows a vowel: Devsger
if follows a (bowed) written unit Post. Bowed
c posthoned ao B/P/Ka/K/K: ost_Bowe
- Post-bowe ) if follows a (bowed) written unit Post. Bowed
T BIpIG/G/G/G: i
Table 17  Sibe shaping: lookups
#17 GHASOUEE R KAAIE
Phon. let. Unic. Lookup Written forms Comments

? sbm 1807 Default ™ ¥ T T A A A A

Default ‘“/ - - ~/ AL AA A A
a 1820
Pos_Bow '3 A
Default "3 - - -/ A A A A
Feminine Vo "/ A A Post_Bowed step keeps
e 185D the dotted or dotless
'3 A status.
Pos_Bow
9 A
Default Y W v O a4 a1
Marked A I2
[ 185E
Particle ¢ I
Devsger w Al
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Pos_Bow AR I2
ii  185F Default * ¥* ¥+ ¥/ A A K A
Default v ® a0 0 o U
1823 Marked he) 0
Pos_Bow B 0
Default Y YW T ® a0 a0 0 U
Marked ®° O Feminine step removes
- € the dots in written
.. v u units.
1868  Feminine - Post_Bowed step keeps
0 the dotted or dotless
- statuss.
o 0
Pos_Bow
o 0
ue 1861 Default YN VXU BT TN Ap a0 o1 O
Default ¥ ¥ ‘/ N- N A A
1828 Onset A N
Devsger v A
ng 1862 Default T v ) -AG- -AG- AG AG3
Default S¥ ¥ v "/ H H H X
Mas_Ons Do o H H
1863
Feminine S G G
Devsger 'y N
Default ¥ ¥ w W 4 oy g g
1864 Mas_Ons ¥ H H
Feminine -~ ™ G G
Default ¥ ¥ v w 5y oy
1865 Mas_Ons R H H
Feminine 6‘ 'a' G G
1824 Default ©- 6 € ﬂ B- B B B
1866 Default 6= & € € o p
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s 1838 Default M M A N o o o
§ sh 1867 Default r G o 4/ & & 8 3
Default “F S o/ ~ T D b

Mas_Ons S Y T D

' e Feminine - T T D

Devsger o )
Default ¥ F ¥ ¥ L ¢ p b

d 1869  Mas_Ons ¥ v T D

Feminine < '% T D
l 182F  Default L I - L L L
m g detalt F F O+ F o v M
é ch 1834 Default T T T T ¢ ¢ ¢ ¢
J 186A Default §° v© 7T T - I J2  —Ja-
y 1836 Default ¥ ¥ §F ¥ v v Y Y-
r 1837 Default & % * € r & R R
f 188 Default © © ¥ ¥ v v v w
w 1838 Default © © T T w w w Ww
k kho o183 Default N A o, o ke ke
g ¢h 18cC Default LIRS S L SO
hh 186D Default ‘ﬁ' ‘g‘_ "7\' _‘g‘_ K- K K K-
c 186E  Default + A & ¢ ¢ ¢ -
z 186F Default M+ A A A, o,
¥ th 1876 Default P F + + s a & &
& or 1871 Default F F F F & ¢ ¢ &
o 1872 Default ¥ ¥ ¥ ¥ L i i i
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5.3 Reference Z% ik
G BEARPREALEIAR TR 51 2> (2018). 12 &K 10 L & L F /. T L ILF A Fe i 4]

FFrAE R HLN | Information technology — Sibe nominal characters, presentation characters and use
rules of controlling characters. GB/T 36641—2018.

P24 | LIANG Jinbao (2020). 2+ & XL F 45 2] T R I F AN E 2 R % (18 XL)

(version 0.1.0), rule.mongoltoli.cn/allchars-sibe.php.

kG $LAT | [Hudum] Coijunjab (2013). “BH D", in: FaAF AR 52 AT &L 22 & 4. IEAIT:
K NS EE L, pp. 310-320.

s E /R BI6 X RIRIE S X7 TAER 512 1992). ARG L FE 5 EF %k SERAT
B YN

MRSz (2013). 8 R A 33 1. S8 AT s R bt
M (2009). 818355 %A 0. BEARSE: | A R A
5K %% | JANG Taeho (2008). 85181535 %A 5T | Sibe Grammar. EEH: 25w RO HI iR AL

5 55, 51828, eI (2017). “SETF 35 RILIOBHISCF BRI S PFS IOBISL, in: 5 HIFEX 3 5
TR (ASAEEFFIR), 45 (05), pp. 35-44.
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6 Manchu writing system MW SC
6.1 Characterset Fii4:
6.1.1 Written units 155 ¥

Table 18 Manchu written units

18 NS Ay

Written Positional forms: Sub-written-unit Comments
unit .isol, .init, .medj, .fina variants i

A N T 4 e

A Aa 3 6\-3
A Ah s ", 9‘

A At '3 6\'3
A Al + o

1 ¢ v v < ¢  be
i Iy =

il v

0 T v -
0 Oh T 0 o @
U 8

U Uh )

U Ue ™ fon
N Lo < */ Er

H DL O

H Hh F - O

B He DL o Ere

i Hx v v G Gnf
G A T GG Unified: -ty <G>
¢ Gh ¢ & Q@ @

¢ Go & @ @

& Gx ¢ T @0 Historical literature.
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6.1.2 Phonetic letters

EhaEss

Table19 Manchu phonetic letters
19 B R SCHE AL

Phon. let. Unic.
TR A

Written forms

BEEX

Comments

e

A.medi: kui?i, GOIIAL

? sbm 1887 ® ™ ™ T A A~ A -A-
"‘/ ke "/ AA3 AA2 A A2
a 1820 A.fina [G]: amba, AAMBA.
'} Al
‘j - ", A A A2 A4
s "/ A1 A1 Amedi A.fina [F]: dergi, TARGI; erde, ARDA;
e 185D . ~gege, GAGA. .
'} Ao Afina, Afina [G]: be, BA; gege, GAGA.
'} A3
Y w" v 0 A2 Al I3 I3
¢ w Y M2 I211 Lisol [P]: boo—i, BOUL
{ 1873 I.medi [D]: weile, WEIILE.
= io  ifina[P]: binzi, BIA ZI.
O Al 4!
i i 18%F F O+ ¥ i A A KA
v € AO A0 O U2
o 1823 o.fina [I, G]: so, SO; olbo, AOLBO.
o 01
® v T © AO A0 02 U4
0.medji, U.fina [F]: tugi, TOGL; albatu,
= 9 Ol UL AaLBADU Pt ’
u 1860 % . O.fina [I, G]: su, SO; kurbu, GORBO.
02 o.fina [F, 1, G]: tu, TO; ningu, NIAGGO.
o 03
i ue 181 Y YU T TN A§ A0l Ol U
'!, 4 .
1828 ) ) N= N A2 A2 4 medi [D]: anda, AAADA.
n . . AN
- ‘! N Nl Nz.fina [P, L]: en, AN2; han, HAN=.
p ong 189 T M W MYy g ac a6 4G
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= - A H3 H3 H3
. - o q G-1 Gl H1 Ggq1 G.init, Gmedi, Gs.fina [F]: keb, GAB; enetkek,
k 1874 ANADGAG4.
Q' (:' A% 3 G=2! G20 G2 G2 H.medi [D]: akdan, AAFIDAA.
'C.\' G4l
F F o H- H2 H2 -H-
g 1864 > = - G.init, G.medi [F]: gege, GAGA.
™ e ¢ G-1 G1 GI
LLaRER) L CH R SR D DR
h 1865 G.init, G.medi [F]: hehe, GAGA.
6' 8’ '6' G-11 G161
b 1824 6 & € 'Q B- B B B
p 1866 6\' 6\' 'G\' 'G\' P- P P —P-
s 1838 M A A N
R A R L O U S R S
<+ & Y 'U"/ T- T2 D3 D
O O T.init, D.medi [F]: tetele, TADALA.
t 1868 © e Y. D! p.medi [D]: tuttu, TODDU.
o P2
 ¥F ¥ ¥ i 2 b2 b
d 1869 . . T.init, D.medi [F]: deo, TAU; adu, AADU.
& & ) 1 T1 DI
) 182F * + F J L- L L L
m 182E + + & ‘(, M- M M M
¢ ch 1834 T T T T ¢ ¢ ¢ ¢
J 183% §© ¥ T T L I I I
y 3 ¥ ¥ ¥ Y ¥y y2 v3 ¥
r 1% ¥ ¥ % ™ R R R Rz
A T O R W.init, W.medi [D]: fina, WINA; anafu,
f 1876 AANAWU. ‘
T v T W-1! WI WI
w 1838 © ©T T © w w w W
k kh 183A D ke ke ke
g oh s O o ok &
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h  hh 186D LN RV K- K K Kk
c e P A o
z 1865 F N,y

Forh o185 FOF O+ F r o & &
¢ o uvn F F F F & ¢ ¢
$ o w7 © ¥ F F L1 ) g

Final A1in letter (. Final A1in letter { is introduced in GB/T 36645—2018, where the written form a1 of
letter i in the examples jui, is the differing form derived from letter analysis. Since ju?i is preferred, the

written form is marked in gray.
TR ADEE s 78 ( FIETIETE atfE GB/T 36645—2018 HBIA, HA R Ml jui o i # ar it
TR R BTASUEE T juzi, %5 B ihr K.

6.2 Shaping process AFJEIFFE

Table 20 Manchu phonetic letter classes
420 BRSO AL RER

Class Members
masculine vowel aoii
feminine vowel eu
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel} i
consonant Pnnkghbpsstdimijyrfwkghczréz

Table 21 Manchu shaping: Mongolian-specific phase
21 BRSO S SR AR B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
f if precedes i/o/ulii: Marked
i if follows z: Marked

eu if follows t/d/k/g/h: Feminine

2. Syllabic if precedes a vowel: Onset
" else if follows a vowel: Devsger
if precedes a/i/o: Masculine_Onset

td else if precedes e/u/ii: Feminine

else if follows a vowel: Devsger
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if precedes a masculine vowel:

Masculine_Onset

kgh  elseif precedes a feminine vowel or neuter ..
Feminine
vowel:
else if follows e that follows ¢: Masculine_Devsger
else if follows u that follows &/g/h: Feminine
k . . .
else if follows e/ii: Feminine
else: Masculine_Devsger
3. Particle i if follows an Mvs: Particle
4. Devsger i if follows a vowel: Devsger
if follows a (bowed) written unit
Posth 4 ao B/p /KK K: Post_Bowed
5. Post-bowe if follows a (bowed) written unit S
eu B/P/G/G/G/G: ost_Bowe
Table 22 Manchu shaping: lookups
Fe22  JBAWOORIEERE: FAAE
Phon. let. Unic. Lookup Written forms Comments
? sbm 1887 Default ™ ™ ¥ T A A~ A -A-
Default "‘, - "/ AA AA A A
a 1820
Pos_Bow 3 A
Default W+ v A A A
Feminine v "/ A A Post_Bowed step keeps
e 185D the dotted or dotless
1 A status.
Pos_Bow
3 A
Default W W v Al I I
Marked - i
{ 1873
Particle € I
Devsger W i}
{ ii 185F Default ¥+ ¥* ¥+ */ A A A X
Default Yo Yo v € 40 a0 o0 U
0 1823 Marked R 0
Pos_Bow B (0]
- - - - ) ) ) ) Feminine step removes
Defautt Vo Yo T @ AU D@ U the dots in written
u 1868 - units.
Marked b 0O

Post_Bowed step keeps
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the dotted or dotless

v 0 statuss.
Feminine
o 0
o 0
Pos_Bow
o 0
i ue 181 Default YN VX TV TN AU A0l O U
Default ¥ ¥ = "/ N- N A A
n 1828 Onset 5 N
Devsger s A
p ng 1829 Default LA GRS ) -AG- -AG- AG  AG
Default ¥ ¥ v "", H- H H a
Mas_Ons ™ - H H
k 1874
Feminine o~ q G G Ga
Mas_Dev 5 "!:, a H
Default ¥ ¥ v w4 oy o g
g 1864 Mas_Ons ¥ HooH
Feminine 6" 'C"' G G
Default ¥ ¥ v w5 4 oy g
h 1865  Mas_Ons Dol o A H
Feminine 6‘ '6' G G
b 1824 Default 6 €% € ﬂ B- B B B
p 1866 Default O & € € . p p  p
s 1838  Default A e S- S S S
§ sh 1867 Default ¢ - L M o o ¢ g
Default “* ol ~ T D P
Mas_Ons & T T D
' e Feminine & Y T D
Devsger o b
d 1869 Default F ¥ € ¥ 1 1t b b
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[$13 Nc

N<

ch

kh

hh

Ccr

7r

182F

182E

1834

1835

1836

1875

186B

1838

183A

186C

186D

186E

186F

1870

1871

1877

{
)

Mas_Ons T D
Feminine < '% T D
pefalt + * * I L
Default + + & -(, M- M M M
Default T T =T T ¢ ¢ ¢ -
Default & & F T L I J —J-
Default % % % % v vy vy ¥y
Default » N % ™ R R R Re
Default © ¥ ¥ ¥ v v v
Marked v T w W
Default © © T T w- w w w
Default = & N N o, ke ke
Default {\' {\' "‘\' "‘\' K- K K K-
Default “?\' {?\' "R" "i" K- K K K
Default 4" 4" 'ﬁ' 'ﬁ' cC- ¢C c -C-
Default M+ + o o~ ,
Default F F + + p & & &
Default &+ F+ F+ F &= ¢ ¢ —6=
Default % % ¥ ¥ i- i j -
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6.3 Reference Z% ik

Sl BHAFRIEALER T 512 (2018). 42 B3R 34 XLEHF . T RILF A Fodih 5
A& BN | Information technology — Manchu nominal characters, presentation characters and
use rules of controlling characters. GB/T 36645—2018.

B85 | LIANG Jinbao (2020). K& X & XL F45 2] T W I F A RN E 2 254 (FXX)

(version 0.1.0), rule.mongoltoli.cn/allchars-man.php.

kS FLAT | [Hudum] Cojjunjab (2013). “iHi SCHAY, in: FaAF AR 52 & SAZ &L 22 48 IR
K NS EE i, pp. 321-334.

GRUN, (1993). i R R FF . YU RH: 17 RJG H .
XI5, BB SF, X Al (1997). 3 35A7F 503838, LT RT3 ff B H AL

T (2012). W SCIME T zi WAL . TR TE CHESE” | Research on the initial form and
medial form of zi in Manchu writing system, in: i##&#F %. | Manchu Studies, 28 (02), pp. 5-10.
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7 Hudum Alikali writing system
7.1 Character set

7.1.1 Written units

RS
ST DA

g L AL

Table 23 Hudum Alikali written units

%23 fLgish SRR AL S AL

Written Positional forms: Sub-written-unit Comments
unit  .isol, .init, .medi, .fina variants ik
A - T T { 6r o Unified: 4 s (A2)>.
AoAa 1 o

I 1y v € 9? 9?’

0 T v e &

U )

G G R

K £ f € Unified: Q@€ &z (K2)».
N T T oy

z  Zc S 9T 7T

c T T T

z T T T

N Ny g € ©

z  Ir v W

¢ Cr & o

b Ds F VY W

W Wn T T

b Dv S v %

T Tp ¢ ¢ ¢

b g F VYOV

B By & & 4§ @ B

P 8 £ 09 9 8

B & & § &8 B Unified: -o b2 (B2).
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M S |

R v f

L r ¥+ I

w T T T oc 6o
W Wp v v J <
§  Sx Mo A

s Mo

H Hr v

] 7 7

¢ Ch = R R B

R Rh O {

Z 7z T A

Q (e

\Y Vi '(

7.1.2 Phonetic letters

B RE

Table 24 Hudum Alikali phonetic letters
% 24 LGSO SCPTALILAL O 7 hE

Phon. let. Unic.
TRy W

Written forms

BEIBX

Comments

#il

a 1820

au ay 1887

iH i|| 1888

i ue 1826

‘V'("'V"'"/AA;J)
T T 7\ av

!

A2

v

Qv v € A
T Tor v € A

~ o oy ©

6

YOV O U»

AA2 A

Al AAll

Al I

AOI2 O3

01 OIl

AOI 2!

A2

Al

Iq

U3

U1

02

A.isol: a (Sanskrit a), A.

A.sol [C]: t*ya-a (Sanskrit t#@), TA A.
A.fina [P]: cyla (Sanskrit cla), ZLA.
A.fina: cya (Sanskrit ca), ZA.

Az.fina: swyay, (Sanskrit swa), SWA=.

Au.isol: &i (Sanskrit u), AU.
AOLinit: iin (Sanskrit un), AOIA.
oLmedi: niin (Sanskrit nun), NOIA.
U.fina: cyii (Sanskrit cu), ZU.
o.fina [I, G]: bii (Sanskrit bu), BO.
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> U3l
é ee 1827 TV W N TV AW oaw 0w wW
—o - £ _ AO.init: ou (Sanskrit ), AOU.
AO A0 0 U2 medi: lowa (Sanskrit lo), LOWA.
0 1823 U.fina: kyoo (Sanskrit kau), KOU.
© Ol o fina: ko (Tibetan kyo), GIO.
ku Lk, 1889 4 [ I G- G G Gv  GV.fina: myyyaky (Sanskrit myak), MIAGV.
k 1838 & M) ok ok ok
Q' Q' 'Q' 'q K2— K2 Ka K2
k k2 183 KzV.fina: myok (Sanskrit mug), MOK2V.
2\ K2V 1!
h 183 T TV OV VWV AH- AH  H g Hmedi[P]: bha (Sanskrit b%a), BHA.
p ng 1829 T W W T ag A a6 aG
pu  ng; 188A ‘!:O‘ ‘!:O‘ '!:O‘ 'V:() NG- NG NG NGg NGg.fina: mHay”(Sanskrit marl), MANG4.
CH C][ 1888 ? ? T T Z— Z Z Z
c 183 T T T B ¢ ¢ C C
b4 183D I A A 2 z- z 7 Z
Aw ny, 188 €& & € ®© & v v o«
th tr;, 188 ¥ T OV WY I 7 7 7 Z.fina: myity (Sanskrit mit), MIZ.
thy trh, 1880 O ©OF T ™ (- C2 (2 —Ca
dq dr, 188 § O OV OV D D D p  D.ina:syad, (Sanskrit sad), SAD.
ng nry 18F T T OV Ow- woww w.fina: dyan; (Sanskrit dan), DAW.
th t, 188 § § © ®© O D D p  D.ina:tyaty (Sanskrit tat), ZAD.
thy th, 158 ¢ ¢ ¢ b ¢ 1 7
de dy, 1891 § ¢ % % b D ) p  D.ina:ody (Sanskrit ud), AOD.
T T 7T '( N- N A2 A2
n 1828
v N1
pn pe 182 & & & 4§ 5 5 B B
pha ph, 183 & & & G = v p
)
b 182A
o\ B2 1!
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HI
¢u cr;, 1854
¢ ch 1834
2y zry; 1895

ZH Zy 1896

U P YN

u qn 1897 e Q Q @

me m, 18F ¥ ¥ Y 4w v oM ow
yo v 1865 ¢ ¢ v O o 1 1 oy
r 187 F ¢ v R R r r R
l 18F ¥ F F ~ - L L L
w 838 € € ® ® w- w w w
wu way 1866 v v N W w W W=
§ sh 1831 f" 'V' 'W' '« S- S22 $2 §
su shy 1896 M oM oM H e s g
s 1838 M M M H oo s 5 s
TV TV TV TV AH- AH AH AH
hy hy, 1859 AH.medi: hyhya (Sanskrit Aha), AHAHA.
v
7
=a
.0.
i
.O.
4\7

T -
S
T T = z 7 2
S
t 1 sk Wy Wy -

LH- LH LH -LH-

Final A2 in letter ay. Final Az in letter ay is introduced in GB/T 36645—2018, where Tibetan /wa/ is
analyzed to represent using wu and au. Although all other forms recoded Tibetan /a/ are analyzed as
corresponding to a, for compatibility with the results of the historical standard, the letter ax is still
considered to be used.

TBF an YDEIE A2 “F1F an IHTIENY a2 76 GB/T 36645—2018 51 A, HHBE /wa/ #5305
N Wnane HIRIEIE Ja) MR HAR TIEIIBITN a, FHE DT SERRAI TSR, AN
M [wal HE Ja) B aus

Final AG in letter . Both final NG4 and final AG4 are used to record Tibetan /y/ in RBA (“Buddhist
Mantras”). The final AG4 is considered as a variant of final AG4, and the two shapes correspond to the same
written form.

Ty MRGEIE ac. (IUBIAIE ) il FTHTETE Noy HHTIETE aca ILRBIR m/. ASCAHTIE
JE aca EHIEIE ac HEAEM, X FH—PMHEEA.
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7.2 Shaping process ZFIEHFE

Table 25 Hudum Alikali phonetic letter classes
25 ARG SCPTALNIAL B AL R

Class Members

vowel aayiyliéo

kakh UUHCHCZﬁH.tH.thH.dHnHththanthHbmHyHr[w
consonant _ Lo
WuS $uShyCyéZyzyPut

Table 26 Hudum Alikali shaping: Mongolian-specific phase
* 26 MG CALEALEUR R . SN SO R AR TR B B

Shaping step  Letters Conditions Lookups
1.  Chachlag a if follows an Mvs: Chachlag
. if follows an initial consonant or an initial
u luster: Marked
9 svilabic consonant cluster:
-y if precedes an Mvs that precedes an
a . . Chachlag_Onset
isolated a:
ay if follows wy;: Post_Wa
5. Post-bowed if follows a (bowed) written unit Post Bowed
@OU  GIK[Ke[BP[B: ost-Fowe
Table 27 Hudum Alikali shaping: lookups
£6 27 ARG PALAL UL SR . S AFRTE
Phon. let. Unic. Lookup Written forms Comments

Default 'F(""" ™ '( AA AA A A

a 1820 Chachlag 1 A
Pos_Bow A A
Default '/ A2
aug ay; 1887 Post Ve _/ N
u iy 1888 Default +Q . T < Al Al I I4
Default o Tov T € Ay a0l 0 U
i ue 1826  Marked v ol
Pos_Bow © 0
é ee 1827 Default T T VT AW AW W W

0 1823 Default =o =ror o "Q AO AO 0 U

56 / 80



Pos_Bow © 0

k, 1889 Default N 6 ¢ G av
1838  Default ﬂ K- K K K

ke 183 Default ) ke © ©
183 Default VY AH- AH H H

1829  Default "'n -AG- -AG- AG AG

1884  Default ":q NG- NG NG NGa

cy 1888  Default 7 Z Z

N
|

183C  Default

1830  Default

ny, 1858 Default
tr, 188C  Default
trh,, 188D  Default
dr; 188E  Default
nr; 188F  Default
t; 1898  Default

th; 1860  Default
d;; 1891  Default

1828  Default

py 1892  Default

phy 1893  Default

182A  Default

¥ ®©w o4 a a9 aa9 §aaxayay-d3rdo oo
rFow o4 a9 9 aqa«a §aaxdynyd 3d oo

my 184F  Default

vy 1855  Default

1837 Default

182F Default

1838 Default

44 44 4 v+ dDabdbAdsddd dddaddygdbqg b b

4 4d 4D S5 Db Nd 29 d9 494 day Yy

a a £ 1 A
a a £ 1 A
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-
-
-
-~

§ sh 1831 Default

T 7
T T
>

su shy 1894 Default

-
-

S 1830  Default
hy hy, 1859 Default
ég cr;, 1854 Default
¢ ch 1834 Default
gy zry 1895  Default
Zn zy 1896  Default
Pu  qu 1897 Default

t 1h 1848 Default LH- LH LH -LH-

Fou @2y v d >
Fou 2y v d 7
Foa Py oy d P
ey Yy 49 %

7.3 Reference 7% ik
(1929). B STER #&. LIRS R ENE HE RE N IF 2 AR,
(1929). & # 52 B 9 #8642 (T AL P A ok T k. IR BN RE P N 2 AR,
(1929). £ # 52 B 9 48 &4 KR4 . BRI MERE BN W R I ZI AR,

L HE (2019). B EBRRE E L CHHRR D FARE 2 I KB | Study on the revival font
development of the Kanguxi version of Mongolian Kanjur. Master thesis, PN 5¢ i A )V K% | Inner
Mongolia Agricultural University.

Weizhe ZHENG, Yihua WANG (2017). Glyph corrections for Ali Gali final forms in the Mongolian block.
L2/17-115R.

Jwpepap KAPA (1972). Knueu Moneoasckux Kouesnukos. Mocksa: sparesnscra «Hayka.
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8 Manchu Alikali writing system  {i%j SCP#LIELAL

8.1 Character set

8.1.1 Written units

RS
S SDA

Table 28 Manchu Alikali written units

28 W SCPTALIELAL A5 HLA

Written Positional forms: Sub-written-unit Comments
unit .isol, .init, .medj, .fina variants %
A 1'} * * "/ O Unified: <Az (A2)>.

A Aa 6\'3

A Al -

A Ah A ow

A At 3 6\‘3

A Al + o

1 v v < év b

iy ~

i Ic v

i Ih ¥

0 T v -

0 Oh T o @

U €

U Uh €

U Ue L fon

Ko Ka ™ £ £ %

K Kh AR SR SR I

g Hh oW o Unified: 4V <tz (1hz).
o He R O

A Hy ¥ L Unified: ¥z (Hy2)».
i Hx v o o ool

G ¢ N @ €

Unified: T} <G>.




. R A f R %
& h A % &+ %

& L o4
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b Dh T O % 6%

b Dx T 0w 0% 6F

p Db TR F %

o b v e % 6%

b o ¥R ¥ oR

> Dd o ol

B e ﬂ & €

B Bg & & 6 8 8

B Be gv v & €

P Pb g & g € Unified: & <p2 (Pb2)>.
" + =

Y voT

R S S 6% O Unified: g 3 (R3).
L ¥+ X Unified: ¥ 2 (L2).

i Le *o®

s e R () 6 6M  Unified: = <5 (53)>.
S s R R o ol

S Sp 4+ ot A ot 6t/

§ st & 4 A 6 66 Unified: ﬁ--&-&(sw)x
5§ S ol o ey

8.1.2 Phoneticletters TFhrbk

Table 29 Manchu Alikali phonetic letters
29 HCPTAL AL P R

Phon.let. Unic. Written forms Comments
TRk W BHEIELX HE
"‘/ - "' AA3 AA2 A A2
a 1820 A.fina [G]: ba (Sanskrit ba), BA.
'3 Al
ay aa, 1887 Y7 W v = i A A A
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‘j - - "/ A A A2 As
- _‘/ A.medi, A.fina [F]: tei (Sanskrit t%ai), TAT; te
Al Al (Sanskrit ¢¢), TA.
€ 1850 < . Afina, Afina [G]: be (Sanskrit be), BA; ke
D A2 (Sanskrit k*e), GA.
Y As
W w v O aoa o113
¢ AL A ¢ n2 Izl
i 1873 i.fina [P]: zi (Sanskrit ji), ZI.
A i2
.Fo AT 4!
S S R A S S Y
or € w0 om0 0w o.fina [I, G]: lo (Sanskrit lo), LO; bo (Sanskrit
o 1823 b
0), BO.
v 01
Y% % T B o a0 00 U
T ® w0 a0 02 us 0.medji, U.fina [F]: tuu (Sanskrit ti), TOU.
U.fina: niyu (Sanskrit 7iu), NIYU.
= 9 O Ul ¢fina [I, G]: 2u (Sanskrit du), 10; bu (Sanskrit
u 1860 . b, B0
° 02 o.fina [F, 1, G]: tu (Sanskrit tu), TO; ku
it kh
- 05 (Sanskrit k), GO.
i ue 181 YN YOV TU TN AU A0l o U
g gh s B A AN o ok ok ok
kK kh 183 D ke ke K
DR o S TR P
& & & . , . G.init [F]: gé (Sanskrit ki), GL
9 1864 B C! ©! Hz.medi [L]: 2geks (Tibetan "gegs), A2I12AGS.
<% Hz 3!
- - ""/ H- H3 H3 H3
(6 ™ o™ q G-1! G1 H1 Gg1 G.init,G.medi, Ga.fina [F]: ki (Sanskrit k%), GI;
k 1874 2geks (Tibetan "gegs), A2H2AGS; sek
Q' Q' - Q G-21 G20 G2 G (Tibetan seg), SAG4.
<& G4l
ﬂ;o ﬂ"o 'ﬂ"o '""o - HH H _H-
ghM ghM 189A -
ala Hz1!
pv ng, 188 W B 0w ® Ny N N
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yp ng 1829 o O™ ™) -AG- -AG- AG  AG
Cm Cm 189C jt- jt- .&- .ﬁ- ¢- ¢ ¢ -C-
c 186E /L /L 'ﬂ' -ﬂ- C= C cC -C-
b4 186F & A Z— Z Z -7Z—
Jh e s BB R,y
oty 18 % O¥ P R L
¢ o 11 F F F B & ¢ ¢ e
f o 1877 ¥ ¥ F R L i g
dhy dihy, 189F © ¥ F R L 1 7
ny nry 18F © T O O w w ow w
¢ v v ™ b D2 D2 D D.init, D.medi [F]: {ie (Sanskrit te), DA; styen
bo G 188 B - , , , (Tibetan sten), SDAAG.
FOYOT D-1 DI DI
Y 'U"/ = T2 D3 D 1init, D.medi [F]: te (Sanskrit t"e), TA; Pten
O O (Tibetan "t"en), A2DAA.
¢ 1868 © By T! D! p.medi, b.fina [D]: ot"burub, AODBOROB; 2ot",
A20D.
o D2
¥F ¥ T T & 12 p2 b
d 1869 i . . T.init, D.medi [F]: de, TA; rdul, RDOL.
- & ) 1 T1 DI
RN A % i f2 D2 D
dhy dh,  18M i . i T.init, D.medi [F]: d"e, TA.
& & ™1 T1 D1
T r - '*/ N- N A2 A2 Adinit[D]: nku (Tibetan "k"u), AGO.
n 1828 Amedi [D]: k#ant? (Uyghur), K2AAD.
- "! Al N1 Nz1i Nzfina [D]: byan, BYAN:.
pu py 182 & & & & x5 5
& & & & . o, . .
p 1866
& & & P2—1! P21l P2l
b a6 & & &) . 5 5 s
bhy bh, 188 ©° &° € €° 5 5 5 g
m 182E + + + '(/ M- M M M
y 13 ¥ ¥ ¥ YV vy v2 v3 ¥
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¥ ¥ ¥ "™ R R R Rz
r 1875 Rs.init, R3.medi [Vocalic]: i, R3l; thirii, TIR3IL.
¢ V% R3-1! R3l! R3l!
 + F A - L L L
[ 182F L2.init [Vocalic]: /i, L2l
+ * L2-1! Lz21!
w 18333. € © T ©® w w w w
§ sh gy b L M o o o g
sm  shy  18A2 4' 4' '“' 'N - 3 5 S
A A e . s s
s 1830 sa.fina [P]: c’es, CAS3.
Rl S3 2!
¥ v Wy o o
h 1865 G.init, G.medi [F]: 4i, GL
6' 8' '6' G-11 G161
v cry 183 % Y T PN L 5 g
¢é ch 183 T T T ™ ¢ ¢ ¢ ¢
J 183 © ¥ T TN J ]
o o
2 CHE R A S
v zhy  18A4
& & 'ﬁ' So1l S211 Sau
o o
T < T L A SR
? sbm 1897 T T T T A A2 A -A-
VR T TV R R R T S R
8.2 Shaping process WL RS

Table 30 Manchu Alikali phonetic letter classes
% 30 WWSCPTALEALE AL BER

Class Members
masculine vowel aoi
feminine vowel eu

neuter vowel {
vowel {masculine vowel} { feminine vowel} {neuter vowel} a ¢
gkgkg'nmupeuczjutuéZdvinututddinpup bbiym
consonant

yriwssushcucjiuzm 2ty
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Table 31 Manchu Alikali shaping: Mongolian-specific phase
31 WCPTALEALBUE SRS : SN SO A AR TR B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
i if follows cy/c/z: Marked
eu if follows ty/t/d[d"ulglk|g"lh: Feminine
e if follows py: Feminine
if precedes a vowel: Onset
" else if precedes a consonant: Devsger
if precedes a masculine vowel or i: Masculine_Onset
2. Syllabic gkh :(l)i::ellf precedes a feminine vowel or neuter Feminine
else if follows e that follows ¢: Masculine_Devsger
g else if follows e/ii: Feminine
else: Masculine_Devsger
if precedes a/i/o: Masculine_Onset
tutddy else if precedes e/u/ii: Feminine
t else if follows a vowel: Devsger
i if follows a vowel: Devsger
4. Devsger u If follows a vowel: Feminine

if follows a (bowed) written unit

4 ao K/Ka/B/P/B/B: Post_Bowed
5. Post-bowe if follows a (bowed) written unit o Frarses
CU  GlGIG i/t it/ fia/N/B/P/B/B: ost-Sowe
Table 32 Manchu Alikali shaping: lookups
32 WOCPTALEALAUE SRR SRS
Phon. let. Unic. Lookup Written forms Comments

Default"‘""""" "/AAAA A A

a 1820
Pos_Bow

du a2, 1887 Default ¥ W

Default ‘3 *

3
S SR W R
>
>
>
>

Feminine i A A Post_Bowed step keeps
e 185D the dotted or dotless
A status.

Pos_Bow

AU I
>

Default YW W T

Al Al I I
{ 1873
Marked - i

65 / 80



Devsger W i}
{ ii 185F Default ¥+ ¥* ¥+ X/ A A A A
Default T € a0 a0 0 v
0 1823  Marked A 0
Pos_Bow o 0
Default ¥ ¥ T € 0 a0 o0 U
Marked ®° O Feminine step removes
- € the dots in written
Eemang o U units.
u 1868 - Post_Bowed step keeps
v the dotted or dotless
- statuss.
v 0
Pos_Bow
v 0
i ue 1861 Default YN YOX TV TN Ay A0l oI U
g ¢h 186c Default A A A AN og g g g
k kh 183 Default ¥ N N N k. k2 ke
Default ¥ ¥ v w4 oy oy g
g 1864 Mas_Ons ¥ HooH
Feminine - G G
Default & & ""/ H 6 H #
k 1874 Feminine & ¢ q G G Ga
Mas_Dev Ny ".':, SO
g™ ghy 1894  Default RLaBER) SO S o - O [  -f
g ngy, 189 Default W YW 0w 0w y N oy N
p ng 1829 Default W W W M 46 ac- ac aG
cm ¢y 189C  Default )%' ]%" 'ﬁ' 'ﬁ' o ¢ ¢ ¢
c 186E  Default 4' 4" '&' '6' - C c [Ee=
2 186F Default *+ H+ o A, .,
jh by 189D Default ¥ B B B, o, o,
tv try 189E  Default ¥ ¥ £ R L § §
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& o 1871 Default F F F A & ¢ ¢ ¢
§ o 1877 Default ¥ ¥ F A L i
dhy drh, 189F Default © € F R L i
ny nry 188F  Default © 0 W © w w w w
Default § ¥ T T b D Db D
tw ty 18A8 Mas_Ons 5\' v D D
Feminine 5" 'S" D D
Default S S '\T 'U", T T D b
Mas_Ons & Y T D
' 168 Feminine 5 'V T D
Devsger o b
pefault ¥ ¥ T ¥ i ¢t » b
d 1869  Mas_Ons ¥ v T D
Feminine < 'ﬁ T D
Default ¥ ¥ = = &£ ¢ b b
dhy dh, 18A1 Mas_Ons Ralll T D
Feminine & < T D
Default ¥ ¥ T+ "/ N- N A A
n 1828 Onset 5 N
Devsger r - A A
pu py 1892 Default & & & )y 5 5 3
p 1866 Default 6 6 € € . p  p
b 1824 Default € & € ﬂ B- B B B
bhy bh, 18A8 Default ©° €% €° - o 3 3
m 182 Default + + & —(/ M- M M M
y 1836 Default ¥ ¥ ¥ ¥ v vy v v
r 1875 Default » » ® ™ R R R R
l 182F  Default * A - L L L
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8.3

w 1838 Default © © T T w w w w
§ sh 1867 Default L A M o o o
sm shy 18A2 Default 4‘ 4‘ '“' 'N - 8 S S
Default A M A N o o o
S 1830
Devsger o S3
Default ¥ ¥ v w5 o4 oy g
h 1865  Mas_Ons Dol H H
Feminine (2" '6' G G
& cr, 1883 Default % % T P L 1 5
¢ ch 183 Default T T T ™ & ¢ ¢ ¢
J 18356 Default & & T T L | J J
2w zh, 18A4 Default 4+ & '5' '3' s § § 8
Zm 7y 18A6  Default /%" L '&' "t\" - $ $
? sbm 1887 Default ™ T ¥ T a0 Az A -A-
tv 1hy 18AA  Default L R - L 1L i

Reference 2% ik
(1929). B sCER &, L IRFIR S R EINE RE RE N INFZU A,
(1929). % i 2 509 18 &2 KR A K. FIFRISAE R EVIE 21 R ZIAR.
(1957). #p4) BAR F S A6t PG H AL

FRAERS | Weizhe ZHENG, T-ZEHE | Yihua WANG (2017). Glyph corrections for Ali Gali final forms in the
Mongolian block. 1.2/17-115R.

FRYELE | Weizhe ZHENG (2016). Preliminary proposal to encode four letters in Todo and Manchu Ali
Gali. L2/16-331.

#% | Andrew Christopher WEST (2006). Proposal to encode one Manchu Ali Gali letter. WG2 N3041.
China National Body (2006). Supporting references for WG2 N3041, Manchu Ali Gali. WG2 N3092.

¥4 5 J5 % | [Tibetan] ﬁ‘“’qa:q@f'aﬁ' (skal bzan "gyur med) (1991). “FF S FMEE 5K IE & &,
in: K#%1% X, 13 (06), pp. 12-22 + 35.
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https://www.unicode.org/L2/L2017/17115r-aligali-finals.pdf
https://www.unicode.org/L2/L2016/16331-four-todo-letters.pdf
http://std.dkuug.dk/jtc1/sc2/wg2/docs/n3041.pdf
http://std.dkuug.dk/jtc1/sc2/wg2/docs/n3092.pdf

9 Todo Alikali writing system  FEX L 4L 4L

9.1 Character set

9.1.1 Written units

RS
ST DA

Table 33 Todo Alikali written units

£33 FERSCRTALIE AL Hp

Written Positional forms: Sub-written-unit Comments
unit .sol, .init, .medi, .fina variants %
A - v - 7 o

A A B &

E < < ‘g g

1 = = 9 €=

i I € © ‘¢ Go

0 T @ @

o Ob - < & @

U )

L Lv A Y o Y ‘}1

o Yo 3

A Hp T~

K ¢ Q@ @ Unified: Q4 Q @ «: (K2)>.
G ¢ o < Q@ @

N T T <

¢ Cp | =T

c = =

Z Zc = ==

NNy T =

Z Ir N ¥

¢ Cr o o

D Ds A

w  Wn S %
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D Dy < <
T Tp &

> Dp S S s

8 Bh ‘4 @ ! A

¢ Ph * @ ! N

B € & «Q @

M = =

Y Y 3y 2

i Ir <

R - =« € €

L == *

W Wb < < < 9
W Wp <

§  Sh - N & O W
§  Sx -

s e N < <V
H Hr V

J - T

¢ Ch = =T

R Rz ¢ @

z 7z - =T

Q e

9.1.2 Phoneticletters Fhi bk

Table 34 Todo Alikali phonetic letters
% 34 FERSCPTALIE AL AL 7 B

Phon. let. Unic. Written forms Comments
TR A BHEIEX HiE
a 1820 v w o« 7 AA3 AA2 A A2

70 / 80



A ™ | an AAll Al
Y W T § AE AE E E
e 1844
-5 AE 1!
'0 g g '0 Al AT i2 132
{ 1845 = Wy W0 Alll Al 11
= 13!
S_T =S A0 A0 O 0
0 1846
~ AOQ 1!
& v g € A A0 0 U2
i ue 1849
ha~ T 9 A0l A0l O1
i lvs 1843 b R Ay
ke ko 1sn @ Q@ O O v o ke ke
khy  kh, 183B C ¢ O O K -K-
hr h, 183 ™ § B AH- AH H g Hmedi [P]: bha (Sanskrit b%a), BHA.
gr o 1889 @ Q& & O 5 ;¢
¥ W SN ™M g H2 H3OH
g 184 Q@ Q@ ~ G-1! Gl HI
v < A3 G2
-
y ng 184n v O O v aG- AG- AG AGe
gr ng 1884 ¥ @ 0 = N NG NG NG-
¥i 183 = =T = =T ¢ ¢ ¢ €
chy ch, 183 = = = = C C C -C
Jro o jr 18C = | oS S 71 71 71 -Z-
Aoy 188 © © &/ B oy N &
tr tr;, 18 § ¥ ¥ ¥ - 1z 7 I
thT trhy 188D O OF TF TF C2- C2 G2  —Ca—
dr dr, 188F & @ S S D2-1! D21! D21! -D2-
nr nry 188F ® N ON ON W W W W
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ot 1898 § K N N O D DD
t 1350 & & & & o ¢ 1 g
d 11T § $ S S b D D -D-

v v * 4 N N A a2
n 1828

- N1

pr po 182 L L Do gy o5 g
p phy  184C '@' > S IR SRR STRN STR
b 1348 € € 4 9™ B B B B
m 14F ® ® & ¥ v M M M
y 1856 & € 9w « - 1 1 -

Yy 3 3 DV r ¥ ¥ ¥
Yr Vi 18A7 *) N
r 1837 ® w w € » r r R
l 182F %+ % e D L L
w B § X I S W w oW o-w
Wy wa;, 1806 <1 U <@ «q W W W W
§ b 13 W W oW N oo oo
st shy 18% W W Y N & 5§ 5
s 1830 W W W V S— S S S

™ WS ™S N AH- AH AH -AH-
h hh 1859

N5 H1l

c 1864 =g F T T - J J -J-
b4 1834 =X =X = =X (- ¢ ¢ ¢
5 ozh, 189 @ @& Q@ @ . ok ok &
oz, 189% W= S ST =X 2 ¢ 7 -1
22 g 1897 Q@ Q& Q& Q& o o g o
t 1h 1848 ;V ;\; :\'\; ;'V LH- LH LH -LH-
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9.2 Shaping process AFIEHFE

Table 35 Todo Alikali phonetic letter classes
4635 AEROCPTALIEALF A BEE

Class Members
masculine vowel ao
feminine vowel el
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel}

ky khy thTg n UTj CthT 7 tr .thT drnrty tdinphT b mnyrlw

consonant o .
WrSsrshczZrzr 2ot

Table 36  Todo Alikali shaping: Mongolian-specific phase
36 FLkOCPTALALIE R St SO R SR B B

Shaping step  Letters Conditions Lookups
if precedes a masculine vowel: Masculine_Onset
Ise if —
2. Syllabic g else 1. precedes a feminine vowel or neuter Faminine
vowel:
else if follows a vowel: Masculine_Devsger
a if follows an initial consonant: Post_Bowed
5. Post-bowed Lo if follows a (bowed) written unit Post_Bowed
LOR kefK[G/BE/B: ost-Sowe
Table 37 Todo Alikali shaping: lookups
#4637 FECPALAL SR . A2 TE
Phon. let. Unic. Lookup Written forms Comments

Defaultij—-’AAAA A

a 1820

Pos_Bow j A
e 1844 Default g g ¢ ¢ AE AE E E

Default ~) we =g ) az Al 1 3
{ 1845

Pos_Bow o i
0 1846 Default @ v =" = A0 A0 (0] (0]

Default w&§ vy = & A a0 O U
i ue 1849

Pos_Bow 3 0
£ lvs 1843 Default b kA& 4

L L L L

kr k, 183n Default Q@ Q& 0 QO . kK ke
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khy kh, 1838 Default € € O QO v k
hr h;, 183E Default WA§ W& & O AH- AH H H
gr g 1889 Defalt @ Q@ & & ;G
Default ™ W =~ =t H- H H A
Mas_Ons \:" ~r H H
g 184E
Feminine QG o G G
Mas_Dev v i
y ng 18A Default W Y W % @ H H A
yr ng 1884 Default wC «® =~ w==yNG- NG NG AGe
J 1853 Default & = = = ¢ ¢ ¢ ¢
chy ch, 183C Default =g =¢ = = C C C -C
jr jr 185C Default = =r = = 7z 7 7 1
A ony 188 Defalt & € B &y oy § &
tr tr; 188C Default ¥ w w % - 7 A
thy trh, 188D Default o7 o ®F W ¢ ¢ ¢ -
dr dr, 188FE Default <& <& = D- D D -D-
nr nrp 188F Default «§ <« = & W W W W
tr t; 1896 Default IS N N - D D
t 1850 Default Q& Q& & & ¢ ¢ | o
d 1851 Default & & § § D D D D
n 1828 Default w w Y N~ N N A
pr p. 1892 Default X H L L 5 5 g g
p't ph, 184C  Default L & 0 L 5 P _p-
b 1848 Default € € & o™ B B B B2
m 184F Default ® ¥ *+® X v M M M
y 1855 Default @ < == == L I I
yr yr 18A7  Default Yy 3 3 » ¥ ¥ ¥ ¥
r 1837 Default %= w <« & r R R &
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{ 182F Default % W A D
w 1856 Default ST S S S W WwW W
wr wa; 18A6 Default A =A@ =q A _yw w, W2 W
§ sh 1831 Default W W -’? & & $ $
st shy 1894 Default T T W W § g § [EcE
s 1830 Default W W= e ¥ o o 5
R hh 1859 Default WAg' W' ™\§' "\ AH- AH AH -H-
c 1854  Default == == "¢ " - ] I
b4 1834 Default ‘o =g w—— — o G ¢ | =
%0 zh, 1899 Default @ Q@ Q@ @ 1 & r &
2r  zp 1896 Default = = = =X - 7 7 7
v q 1897 Default Q¢ Qo Qe Qe o o o o
t 1h 1848 Default "\'\y ;\y l\;;\y LH- LH LH -LH-

9.3 Reference Z% ik
R (40 (2017), 450 5T A B4 AR SR 2. JL5T: rhFEIRE SR AL

F}3E | [Hudum] Dambipéljid, #% - ZEZ% | [Hudum] Ge. Lijei (2008). X3 BII L F L1455
&7 S SRR E SR, D8RS Bras A R ik

XexuiiH BAMBAXKAB (2019). Tod yceutin cypax 6uque. Ynaan6aarap: Coém60 IIpuHTHHT.
ZJK#) | Kushim JIANG (2021). Proposal to encode four Mongolian characters in UCS. 1.2/21-244.

FRYELE | Weizhe ZHENG (2016). Preliminary proposal to encode four letters in Todo and Manchu Ali
Gali. L2/16-331.

BEUNHL (2014). 36X S ALPEALAT 7. Master thesis, 5% 7 K% [ Inner Mongolia University.
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10 Comparison with related documents

10.1 Hudum writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER NA MEDIAL SEPARATE
FORM for the letter n. This presentation form is used as the intial N2 in Todo r, which is never used in

Hudum. Therefore, this written form is not included in the Hudum part of this document.

More importantly, the naming principle for written forms used by Coijunjab (2013) differs significantly
from this document, for example, naming the initial A of the letter a as the “third medial” form of the letter
a. This is because it names the written form based on its position in the Mongolian word, where the front
of chachlag and particles are not considered word boundaries. So the reason it says a written form is
“medial” is because it is not preceded or followed by a word boundary. However, this document defines

“medial” as joined both forward and backward.

Comparison with GB/T 25914—2010. This document contains all the written forms of all the letters in
GB/T 25914—2010 and can be regarded as an implementation of it.

Comparison with GB/T 25914—2023. This document contains all the written forms of all the letters in
GB/T 25914—2023 and can be regarded as an implementation of it.

Comparison with LIANG (2019). This document uses the shaping progress framework of LIANG (2019) and
presents the written units, phonetic letters, and logic of the shaping process in the same format. The main
difference is that this document introduces positional default forms, fully uses dictionary-based particle
shaping logic, and adds shaping rules as required by GB/T 25914—2022; whereas LIANG (2019) uses
fallback forms instead of default forms in the shaping progress, minimizes the use of dictionary-based

particle shaping logic, and does not include these additional shaping rules.

10.2 Todo writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER NA THIRD MEDIAL FORM
for the letter n. This presentation form is used as the final N in Hudum n, which is never used in Todo.

Therefore, this written form is not included in the Todo part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER TODO LONG VOWEL SIGN FINAL FORM for the letter £ This
presentation form consists of a chachlag and a long vowel sign, and is part of the ligatures like baf, paf and
so on. Since the behavior of the long vowel sign when added to a ligature is considered similar to a
combining mark, the chachlag is not considered to be part of the long vowel sign, and thus this written

form is not included.
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Comparison with GB/T 36649—2018. This document contains all the written forms of all the letters in
GB/T 36649—2018 and can be regarded as an implementation of it.

10.3 Sibe writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER YA SECOND INITIAL FORM
for the letter y. This presentation form is used as the medial 1 in Hudum y, which is never used in Sibe.

Therefore, this written form is not included in the Sibe part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE I THIRD FINAL FORM for the letter .. This presentation
form is used as the final i in Manchu ¢, which is never used in Sibe. Therefore, this written form is not

included in the Sibe part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZA SECOND INITIAL FORM and MONGOLIAN LETTER SIBE ZA
SECOND MEDIAL FORM for the letter z. These presentation forms are used in the upper part of Sibe ligature zi,
which is never used alone in Sibe. Therefore, this written form is not included in the Sibe part of this

document.

The presentation form MONGOLIAN LETTER SIBE ZHA MEDIAL FORM for letter Z in Coijunjab (2013) is a J» form
with a ring on the right. However, examining today’s Sibe newspapers, books and dictionaries, this form

has changed, so it is not included in the Sibe part of this document.

Comparison with GB/T 36641—2018. GB/T 36641—2018 introduces MONGOLIAN LETTER SIBE ZA SECOND
INITIAL FORM and MONGOLIAN LETTER SIBE ZA SECOND MEDIAL FORM for the letter z. These presentation forms
are used in the upper part of Sibe ligature zi, which is never used alone in Sibe. Therefore, this written

form is not included in the Sibe part of this document.

10.4 Manchu writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER SA THIRD FINAL FORM for
the letter s. This presentation form is used as the final s3 in Manchu Alikali s, which is never used in

Manchu. Therefore, this written form is not included in the Manchu part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ANG FINAL FORM for the letter 7. This presentation form
is used as the final AGs in Sibe 7, which is never used in Manchu. Therefore, this written form is not

included in the Manchu part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZA SECOND INITIAL FORM and MONGOLIAN LETTER SIBE ZA
SECOND MEDIAL FORM for the letter z. For the same reasons as in section 10.3, these written forms are not

included in the Manchu part of this document.
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Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZHA MEDIAL FORM for the letter #. This presentation form
is different from the final j in Manchu 2, so this written form is not included in the Manchu part of this

document.

Coijunjab (2013) introduces MONGOLIAN LETTER MANCHU I SECOND MEDIAL FORM for the letter i. This
presentation form is used as the medial A1 in Sibe i, which does occur in Manchu literature, but is regarded
as a non-normative writing variant, so this written form is not included in the Manchu part of this

document.

Comparison with GB/T 36645—2018. GB/T 36645—2018 introduces MONGOLIAN LETTER SIBE ZA SECOND
INITIAL FORM and MONGOLIAN LETTER SIBE ZA SECOND MEDIAL FORM for the letter z. For the same reasons as in

section 10.3, these written forms are not included in the Manchu part of this document.

10.5 Hudum Alikali writing system

Comparison with Coijurjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER ALI-GALI A SECOND
ISOLATE FORM for the letter a. This presentation form is a stylistic toothed variant of the isolate , so this

written form is not included in the Hudum Alikali part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER ALI-GALI A FINAL FORWARD FORM for the letter ax. This
presentation form is used in the Hudum Alikali ligature, and is equivalent to the final A of letter a, so this
written form is not included in the Hudum Alikali part of this document. For the same reason, both
MONGOLIAN LETTER ALI-GALI NGA INITIAL SHORT FORM and MONGOLIAN LETTER ALI-GALI NGA MEDIAL SHORT FORM

are not included either.

Comparison with GB/T 25914—2010. For the same reasons as in comparison with Coijunjab (2013) in
section 10.5, the MONGOLIAN LETTER ALI-GALI A SECOND ISOLATE FORM, MONGOLIAN LETTER ALI-GALI A FINAL
FORWARD FORM, MONGOLIAN LETTER ALI-GALI NGA INITIAL SHORT FORM, and MONGOLIAN LETTER ALI-GALI NGA

MEDIAL SHORT FORM are not included in the Hudum Alikali part of this document.

Comparison with GB/T 25914—2023. For the same reasons as in comparison with Coijunjab (2013) in
section 10.5, the MONGOLIAN LETTER ALI-GALI A SECOND ISOLATE FORM and MONGOLIAN LETTER ALI-GALI A THIRD

FINAL FORM are not included in the Hudum Alikali part of this document.

Since the shaping step for MONGOLIAN LETTER ALI-GALI A SECOND FINAL FORM is quite clear, this document

adds the shaping step for this form.

10.6 Manchu Alikali writing system

Comparison with Coijunjab (2013). Coijunjab (2013) does not add the feminine forms for the letters

and d"y;, this document adds the feminine forms for the letters ty and d’w.
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Coijunjab (2013) introduces MONGOLIAN LETTER ALI-GALI I SECOND FINAL FORM. This presentation form is
equivalent to the final i of letter i, so this written form is not included in the Manchu Alikali part of this

document.

Comparison with GB/T 36645—2018. For the same reasons as in comparison with Coijunjab (2013) in
section 10.6, the MONGOLIAN LETTER ALI-GALI I SECOND FINAL FORM is not included in the Manchu Alikali part

of this document.

10.7 Todo Alikali writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER TODO ALI-GALI I TA. This
letter is not used in the Todo Alikali, thus not included in the Todo Alikali part of this document.

Comparison with GB/T 36649—2018. GB/T 36649—2018 introduces MONGOLIAN LETTER TODO GA SECOND
FINAL FORM. This presentation form is used as the initial N of letter n, but since it is analyzed as the letter g,

this document analyzes it as the initial 71 of letter g.

GB/T 36649—2018 introduces MONGOLIAN LETTER TODO GA THIRD FINAL FORM. This presentation form is the
stylistic vairant of the MONGOLIAN LETTER TODO GA FIRST FINAL FORM, and thus is not included in the Todo

Alikali part of this document.

GB/T 36649—2018 introduces MONGOLIAN LETTER ALI-GALI PA THIRD INITIAL FORM and MONGOLIAN LETTER ALI-
GALI PA THIRD MEDIAL FORM. These presentation forms record different phonemes with MONGOLIAN LETTER
ALI-GALI PA SECOND INITIAL FORM and MONGOLIAN LETTER ALI-GALI PA SECOND MEDIAL FORM, and thus are

analyzed as the variant of pr in this document.

GB/T 36649—2018 introduces MONGOLIAN LETTER ALI-GALI HALF U SECOND MEDIAL FORM. This presentation

form is not used in the Todo Alikali, thus not included in the Todo Alikali part of this document.
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