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Overview Feature of upmendex

Feature of upmendex we.122)

@ Index processor
e Upper compatible with MakeIndex/Mendex
o Work with upLaTeX/LuaLaTeX/XeLaTeX
@ Localization
@ Support 72 Languages / 22 Scripts
@ Latin (incl. non-English), Cyrillic, Greek
@ CJK(Chinese, Japanese, Korean)
@ Brahmic (Devanagari, Bengali, Thai, --)
@ Arabic, Hebrew
@ Symbol, Number
@ Multilingualization
e Unicode, UTF-8
@ ICUT (Collation, Case Conversion, Category Property)
e Environment for babel/polyglossia

1 ICU: International Components for Unicode
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Overview Script, Language, Locale

Language, Script, Locale

Language Script/Index ICU locale

Language Script / Index ICU locale Aindi Devanagari hi
English Latin root Marathi Devanagari mr
Spanish Latin es Bengali Bengali bn
German Latin de
Turkish Latin tr Thai Thai th

Persian Arabic fa
Russian Cyrillic ru Arabic Arabic ar
Ukrainian Cyrillic uk
Hebrew Hebrew he
Greek Greek el Yiddish Hebrew yi
Hanzi / Pinyin zh C Symbol
Chinese Hanzi / Stroke zh-u-co-stroke ommon Number
Hanzi / Radical-Stroke  zh-u-co-unihan
Hanzi / Zhuyin zh-u-co-zhuyin

Japanese " "Kana & Hanzi / Kana ja upmendex supports 72 languages,

Korean Hangul ko 22 scripts & 110 locales.
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Scripts Latin, Cyrillic, Greek

Latin, Cyrillic, Greek

e Sorting (Collation) | ¥V — k&
e Diacritical mark | # 1 7o U T« AILNY—7
e Digraph/Trigraph | 4> 7/ 3540357
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Scripts Latin, Cyrillic, Greek

German, Phonebook Sort Order

Collation Rule locale: de-u-co-phonebk

QAE<<d<<<A
&0E<<0<<<0
&UE<<ii<<<l

Style File *.ist locale: de-u-co-phonebk

icu_locale "de-u-co-phonebk"

German Inputs in *.tex

ad\index{ad}.
ae\index{ae}.
AE\index{AE}.
a\index{a}.
A\index{A}.
af\index{af}.
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Scripts Latin, Cyrillic, Greek

Lithuanian, Sort Order of Y

Collation Rule locale: It

&I<<i<<<1<<y<<<Y

Lithuanian Inputs in *.tex

ilindex{i}.
I\index{I}.
i\index{i}.
I\index{I}.
y\index{y}.
Y\index{Y}.

Rodyklé

—H—
Rl 1
H 1
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Scripts Latin, Cyrillic, Greek

Slovak, Diacritical Mark

Collation Rule locale: sk

&0<6<<<0

Collation Rule Iocale: sk-u-co-search

&L<i<<<L<I<<<;
&0<dH<<<0<06<<<0

Slovak Inputs in *.tex

1\index{1}.
1\index{1}.
T\index{1}.
o\index{o}.
6\index{d}.
6\index{6}.

default
General-Purpose
Search
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Scripts Latin, Cyrillic, Greek

Turkish, Dotless / Dotted |

Collation Rule locale: tr

&[before 1]i<i<<<I
&i<<<I

language | upper lower

—

. Turkish Inputs in *.tex
Turkish -
I I h\index{h}.

- . H\index{H}.
English I ' ilindex{i}.

1\index{1}.
I\index{¥}.
I\index{I}.
j\index{j}.
J\index{J}.

Turkish
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Scripts

Hungarian, Digraphs and Trigraph

Collation Rule Iocale: hu

&C<cs<<<(Cs<<<(CS
&D<dz<<<Dz<<<DZ
&DZ<dzs<<<Dzs<<<DZS

Hungarian Inputs in *.tex

cr\index{cr}.
cs\index{cs}.
ct\index{ct}.
dy\index{dy}.
dz\index{dz}.
dzr\index{dzxr}.
dzs\index{dzs}.
dzt\index{dzt}.
e\index{e}.

FR R B TANAKA Takuji

Targymutatd
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Scripts Latin, Cyrillic, Greek

Cyrillic & Greek

Russian Inputs in *.tex

IIpegMeTHEIH yKa3aTe/Ib Eupetiiplo
yetok\index{uBeToK} .
nTuya\index{ntuua} . ) —A—
BeTep\index{BeTep} ) BVELOG: wveveveseveeeiceiciis 1
nyHa\index{nyHa}. A—
AOUAOUSL-vevevererererrrenraeseneieieaenas 1

Greek Inputs in *.tex

AouAous L\index{AouAoUS L} .
TMOUA L \index{TmouA i} .

avepog\index{avepog}.
peyydpL\index{peyydp}. Russian, Cyrillic Greek
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Scripts CJK (Chinese, Japanese, Korean)

CJK (Chinese, Japanese, Korean)

o Chinese: 4 kinds of sort order | R[EE: 47D Y — MIE
e Japanese: Reading, Extended Kana

| BAREE: 5. RBILAR
o Korean: composed/decomposed | &E5E: e A - #HEE
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Scripts CJK (Chinese, Japanese, Korean)

Chinese, Han Ideograph Sort Order

Style File *.ist locale: zh-u-co-unihan Chinese Inputs in *.tex

%icu_locale "zh" o . -
%icu_locale "zh-u-co-stroke" fE\index{fE (8, y¥, hua, " XY)}
icu_locale "zh-u-co-unihan" B\index{& (11, B, nido, 3—4Y)}
%icu_locale "zh-u-co-zhuyin" BE\index{® (9, &, féng, T”L)}
hanzi_head "—3B; | Zp; ~ ZF; J 26;256; | 26; ==6; ~=6; B\index{8 (4, B, yue, LIt>)}
sort order locale
Pinyin WHE zh
Stroke EEH zh-u-co-stroke

Radical-Stroke EREHEEZEE | zh-u-co-unihan
Zhuyin (Bopomofo)  FE&FFSR | zh-u-co-zhuyin
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Scripts CJK (Chinese, Japanese, Korean)

Chinese, Han Ideograph Sort Order

Pinyin Sort Order #£Z locale: zh Radical-Stroke Sort Order ZBEZE&E# zh-u-co-unihan
\centerline{\bfseries --- F ---}\par\nobreak \centerline{\bfseries --- HE} ---}\par\nobreak
\item B (9, &, féng, TL)\leaders\hbox{ }\hfill 1 \item B (4, A, yue, LIt )\leaders\hbox{ }\hfill 1
\indexspace \indexspace
\centerline{\bfseries --- H ---}\par\nobreak \centerline{\bfseries --- J&F ---}\par\nobreak

\item € (8, M, hua, J~ X Y)\leaders\hbox{ }\hfill 1 \item 7€ (8, W, hua, J~ X Y)\leaders\hbox{ }\hfill 1

Stroke Sort Order ZEZ&{ zh-u-co-stroke Zhuyin (Bopomofo) Sort Order 5¥E7F5% zh-u-co-zhuyin

\centerline{\bfseries --- F9& ---}\par\nobreak \centerline{\bfseries --- T ---}\par\nobreak
\item B (4, B, yue, LIt )\leaders\hbox{ }\hfill 1 \item & (9, B, féng, TL)\leaders\hbox{ }\hfill 1
\indexspace \indexspace

\centerline{\bfseries --- /\& ---}\par\nobreak \centerline{\bfseries --- % ---}\par\nobreak

\item 7€ (8, W, hua, = XY)\leaders\hbox{ }\hfill 1 \item & (11, B, nido, 73— 4Y)\leaders\hbox{ }\hfill

upmendex Output *.ind
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=3l

—F—
JEL (9, H, feng, L)

—_H—
TE (8, i, hud, j= X Y) e

—N—
(11, &, nido, 3 — &) v

—Y—
H (4, B, yué, 04>) s

Scripts

Chinese, Han Ideograph Sort Order

CJK (Chinese, Japanese, Korean)

E]

— ity —
H (4, H,yue, 04#>) -

— N\ —
,n%,

A
K (11, 5, nido, 3 — 1Y)

BE
pinyin

FR R B TANAKA Takuji

TE (8, I, hua, 1 X )

JE (9, H, feng, © £)-er

EX]|

— Hil—
H (4, A, yue, 1) s

— sk —
TE (8, I, hud, - X Y ) e

JEL (9, JE, feng, C L)

2
— il —

B (11, B, nido, 3 — 4Y) e

FEH

stroke

upmendexT{E3 %

HEEEH

radical-stroke

<5| Multilingual index processing by upmendex

#5l
—r—
JE (9, JE, feng, C L)- e 1
— 5 —
B (11, B, nido, 3 — &) e 1
—r—
FE (8, W, hud, ;= X Y) e 1
—n—
H (4, B, yue, 1) e 1
IF I hA
/EEFI":JEFLJ

zhuyin (bopomofo)
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Scripts CJK (Chinese, Japanese, Korean)

Chinese, Polyphone (&%)

Input with Polyphone in *.tex

B\ index{&E# (chdng xin)}
EE\index{EZE (zhong yao)}
RE\index{&5 (chang nian)}
K52\ index{&*2 (chang dudn)}
fAX\index{fKX (zhdng da)}

Style File *.ist
icu_locale "zh"

%icu_locale "zh-u-co-zhuyin"
icu_rules "¢E<<RE<<RIE &E<<FH"

FR R B TANAKA Takuji

&l
_C—
R (chang dudn) - e 1
R4 (chang nian) -+ 1
T (ChONE XIN) v 1
—7—
KK (zhang da) -

H 3% (zhong yao) -

il

—w—
BR(RAY 5 Y ) s 1
R (X LD = 4 )i 1

RE(1 A" 3-37)-

wE
pinyin
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Scripts CJK (Chinese, Japanese, Korean)

Chinese, Customize Strokes

Inputs in *.tex EX]| ]|

—\!ndex{— (l StrOke)} —(1 stroke)74 ~~~~~~~~~~~~ 1 —(1 stroke)iu
=\index{= (2 strokes)} R _
:\!ndex{: (3 strokes)} (2 SLEOKES) crrvrrverserrrrersins 1 7 (2 STOKES) crrevrenrernresnensnens
g\lndex{g (3 or 4 strokes)} o .
=\index{= (4 strokes)} = (3 5trOKES) 1 2 (3 or 4 strokes)
9\ index{P@ (5 strokes)} . = (3 strokes)
2 (3 or 4 strokes) --- — Yt —
" . = (4 StrOKES) veeererresesisins 1 = (4 StrOKeS) - evvseseereeerrereninens 1
Style File *.ist e e
Tl — —fil—
icu_locale "zh-u-co-stroke" PG (5 StrOKES) +-rvvvvssesserveessssnceninnoos 1 PY (5 STOKES) -+rvrvvvesssseresesssenneeens 1
icu_rules "&'\uFDD0\u2803'<z"
Default Customized
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Scripts CJK (Chinese, Japanese, Korean)

Japanese, Sort by Reading (vomi)

Japanese Inputs with Reading (Yomi) in *.tex
\newcommand{\YomiTag}[1]{\relax}

%% \index{reading@index_word}

B\ index{A& F T FeEHE].

E£—K\index{F L\ 2 IFARE—Z],

(T \index{W\\FFeEITE],

A48\ index{ = T sheESS\YomiTag{ = Fsh}}%
\index{d 9" Le&E#E\YoniTag{T 5 L1}

L8R\ index{ T F@ELR}o

£Z\index{L & S h'e%EZE}.

4E\index{tLWhDe&TE\Vomi Tag{# L\H D}}
\index{7=D ZE&E\YoniTag{7c D &1}

Japanese words consist of Hanzi (ideographs) & Kana
(syllabaries), sorted by reading (yomi), indexed by Kana.

This feature is implemented by ASCIl mendex.
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Scripts

Japanese, Reading & Dictionary

Japanese Inputs in *.tex

4B\ index{45E o
£—K\index{&E—=},
L8\ index{%EITE]
48\ index{£E451%

\index{g 9 L@E#E\YomiTag{I g L}}o

EZRE\index{&Ex kT

Dictionary *.dic

index_word reading

e =i BEIT

4= FLoIFA

EirE WiFe

48 EEH
AHE

£2%RE I

Implemented by ASCIl mendex.

FR R B TANAKA Takuji

CJK (Chinese, Japanese, Korean)
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Japanese, Hentaigana

Scripts

CJK (Chinese, Japanese, Korean)

Inputs with Hentaigana in *.tex

& ¥ 2 \index{% % )
> 5 &\index{ > 3 ¥}
2.5 & \index{ £ % &)
% | \index{% [ }

K37 \index{RKéa 7 }

Dictionary for Hentaigana *.dic

index_word reading

& =
# %
T (=S
B} ZAS
Z L

=
3 -
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Extended Kana Inputs in *.tex

H¥\index{H}.
F\index{F}.
<&\index{<}.

'/f\index{ﬁ}.
T\index{}.

Aynu itak Inputs in *.tex

2z \index{#}
>\index{< }
z\index{ =}
Z\index{ 7}
+\index{t'}
W\ index{*/}
F\index{ K}

Scripts

Extended Kana in JIS X 0213

CJK (Chinese, Japanese, Korean)

% NGA
% NGI
% NGU

% Hiragana Digraph Yori
% Katakana Digraph Koto

¥
&
7
-
..
..
3

o
=
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Scripts CJK (Chinese, Japanese, Korean)

Japanese, Archaic Kana

] ES]

Archaic Kana Inputs in *.tex

2\index{2}. % Hiragana Archaic YE -
% or Hentaigana E-1 I :
[F\index{(F}. % Hiragana WU 2 (Hentaigana E-1) - - e
I\index{ L }. % Katakana YI
L \index{Z}. % Katakana YE
F\index{F}. % Katakana WU

Dictionary: “2" is Hentaigana E-1
2 =

Style: “2" is Hiragana Archaic YE

icu_rules "&p<R<<< < K"
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Scripts CJK (Chinese, Japanese, Korean)

Korean, Modarn / Archaic Hangul

d archaic, composed / decomposed

: modarn o 5, 2R | R oS (g | BAE

ideograph Bich 2 2 / (5ERE / AR
sixt

A | o
ol LAl — s :
E = =0 i U+1175 ' i
+

U+C77C Lg_l,‘\_l:lo Jt2tiAg| Lg£§9 U;j%ﬁ

L= T fid B2

| Unicode block style | upmendex uplLaTeX XelaTeX
modarn | Hangul Syllables ~ composed 28 v v v
ex. o Hangul Jamo  decompopsed Z=gd v N.A. v
archaic | Private Use Area composed 2HH [ viadictionary Vv v
ex. -4l Hangul Jamo decomposed Z=gHd v N.A. v
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Korean Hangul

Hangul Inputs in *.tex

M\ index{* (composed)}.
M —\index{**— (decomposed)}.

M - \index{* - (archaic)}.
Mo s\index{* - : (archaic with tone mark)}.
*\index{* (Hanyang PUA)}.

Dictionary for PUA code *.dic
Hanyang PUA code decomposed
M A

A Mo

FAIeh XA TANAKA Takuji

Scripts CJK (Chinese, Japanese, Korean)

stotw7]

~

2 (composed)
A (archaic) -

2 (composed) -
2 (decomposed) ---
4 (archaic with tone mark) -1
# (archaic)

# (Hanyang PUA)

2 (archaic) -

2 (ArCRAIC) «orerererereseesessessseneeeenes 1

A (rchaic) «weeeeeeeeeesseiniininins 1

upmendex T3 % 538%5| Multilingual index processing by upmendex

2026%2H15H

24/39



Complex Text Layout

e Brahmic scripts:
Devanagari, Bengali, Gurmukhi,
Gujarati, Oriya, Tamil, Telugu,
Kannada, Malayalam, Sinhala,
Thai, Lao

e Arabic, Hebrew: R-to-L typeset

e Symbol, Number

FH A K TANAKA Takuji upmendex T3 % 538%5| Multilingual index processing by upmendex

Scripts

Complex Text Layout

2026%2H15H

25/39



Scripts Complex Text Layout

Devanaga r| & Tha| (experimental)

Hindi Inputs in *.tex

wa \index{ % } _

fafgan\index{ fear} A55Y1

gar\index{gdr} e

T2 \index{ iz } aonii
W

Thai Inputs in *.tex AU

man i \index{ aanlii} . j .

wn\index{un} Hindi, Devanagari Thai

an\index{au}

a293uUn% \index{ a195uns } Typeset by XeLaTeX
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Scripts Complex Text Layout

Thai/Lao Prevowels Reordering (eperimenta

Thai Inputs in *.tex

wun\index{vu1}

vy \index{ vy }

wn2 \index{ ttu2}

Taifitlgywn \index{ Taifitlqymn }
#7\index{x"}

w\index{#}

w\index{x}

A sequence of a Thai vowel t w11 Tor a Lao vowel

L 11T followed by a Thai consonantn ¥ A @ ¥ ...or a
Lao consonant n 2 a 9 ... is placed after the consonant
for collation purposes.
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Bra h m |C SC” ptS (experimental)

Multiscript Inputs in *.tex
\begin{hindi}

Rdn\index{ &< (Hindi, Devanagari)}
TRéN\index{ TS (Marathi, Devanagari)}
Jurett \index{ wdTett (Nepali, Devanagari)}
\end{hindi}

\begin{bengali}

et \index{ 1T (Bengali)}

T \index{ =T (Assamese, Bengali)}
\end{bengali}

Supports 12 Brahmic scripts,
15 languages.

FR R B TANAKA Takuji

Scripts Complex Text Layout

Index

.
Jurelt (Nepali, Devanagari) -

_m_

T (Marathi, Devanagari)-------
e

f&dt (Hindi, Devanagari)- .-

— S —
STl (Assamese, Bengali) -

—q—
SIEG ;T IT0 ) E—

y—
Jaret (Punjabi, Gurmukhi) -

(BB (OTiya) <voeerevreerrvrsern

—5—

1 é}:L’ﬂQ [ 12071111 [ 1
— % —

1 B0t (TELUGW) -+--ovvvvevvveercrneiins 1
P

s:glzj (KANNAda) -eeeeeveeeesvsmsernnns 1
—a—

1 op@ogo (Malayalam)- - 1
—n—

AVBNINY (ThA) <ovvveeeeveeeeeereereenees 1
w—

WAHIDND (LAO) -vevvrevrevmmmnmmiininnn 1

with XeLaTeX & polyglossia
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Al’a b|C & HebreW (experimental)

Arabic Inputs in *.tex

all
8,2 \index{s,»,} s
ssias \index{ saas } T »
o \index{ g}

sosll\index{ _osall}

Hebrew Inputs in *.tex

ni9\index{ 19}
Ao \index{19ox }
nin\index{ni}
n'\index{n'}

Arabic
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Symbol, Number

Scripts Complex Text Layout

Script | charType example treatment by upmendex
Latin Lu, LL, Lo, ...: letters ABCabcA a® directly pass to ICU collator
Greek Lu, LL, Lo, ...: letters ABlapy direct
Cyrillic Lu, LL, Lo, ...: letters ABBabB direct
Kana Lo : other letter HWSTTIDIY direct
Hangul Lo : other letter L o R (T direct
Hanzi Lo : other letter TEERA lookup dictionary or direct
— Lm: modifier letter -~ direct
Number Nd: dicimal digit number 012012 direct
No : other number 230507,(8)9. lookup dictionary or direct
Sk : modifier symbol o direct
Sm: math symbol > s lookup dictionary or direct
Symbol So : other symbol STBORO lookup dictionary or direct
Sc: currency symbol €5 S CE¥ Y W lookup dictionary or direct
Po, Pd, Mn, Me, ...: other punctuation etc. M t#HS 19— direct
— Cc : control character ESC, BS, DEL ignore
— Cf : format character BOM, RLM diect
others Lo, etc. (unknown scripts) lookup dic or direct (option “-f”) or ignore

Characters are classified by Unicode General Category Values or “charTypes”

Ref. https://unicode.org/reports/tr44/#General_Category_Values
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Multilingual Environment with upLaTeX/pxbabel

Multilingual Environment with upLaTeX/pxbabel

Block Setting for Scripts in Style File *.ist

script_preamble cyrillic
script_postamble cyrillic

script_preamble hangul
script_postamble hangul

script_preamble  hanzi
script_postamble hanzi

FR R B TANAKA Takuji

"\n\\fontencoding{T2A}\\selectfont"
"\n\\fontencoding{T1}\\selectfont"

"\n\\begin{other language}{korean}"
"\n\\end{other language}"

"\n\\begin{other language}{tchinese}"
"\n\\end{other language}"

upmendex Output *.ind

\centerline{\bfseries --- C ---}\par\nobreak
\item Cocus\leaders\hbox{~}\hfill 1

ﬂféntencoding{Tl}\selectfcnt

\indexspace

\centerline{--- 1 ---}\par\nobreak
\item T L\/zFK\leaders\hbox{~}\hfill {1}
\item ALM&\ leaders\hbox{~}\hfill {1}

ibégin{otherlanguage}{korean}
\indexspace

\centerline{\bfseries --- & ---}\par\nobreak
\item EAH(Z1L)\ Lleaders\hbox{~}\hfill 1

iéﬁd{otherlanguage}
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Multilingual Environment with XeLaTeX/polyglossia

Multilingual Environment with XeLaTeX/polyglossia

Block Setting for Scripts in Style File *.ist

script_preamble

script_preamble
script_postamble

script_preamble
script_postamble

script_preamble
script_postamble

FR R B TANAKA Takuji

cyrillic
script_postamble cyrillic

kana
kana

hangul
hangul

hebrew
hebrew

"\n\\begin{russian}"
"\n\\end{russian}"

n

"\n\\begin{japanese}

upmendex Output *.ind

\centerline{--- & ---}\par\nobreak
\item T L\7zFK\leaders\hbox{~}\hfill {1}

iéﬁd{japanese}
\begin{korean}
\indexspace

\centerline{--- & ---}\par\nobreak

"\n\\end{japanese}" \item CHT-(AEB)\ Leaders\hbox{~F\hfill {1}
"\n\n\\begin{korean}" e
"\n\\end{korean}" e [reznl;
. \begin{hebrew}
"\n\\begin{hebrew}"
"\n\\end{hebrew}" \indexspace
\centerline{--- ¥ ---}\par\nobreak
\item TiITwx \leaders\hbox{~ }\hfill {2}
iénd{hebrew}
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Multilingual Environment Output

Output of Multilingual Index

% 5| Index
symbols # — Symbols —
€ 1 xnrmE 1 € et 1 1
3.14159265 1 AL 1 3.14159265 1
© + TSEANDUL -+-vvvevvveeereeerieenirenienees 1
Ciudad de México 1R 1 i
_s— -
i —e_ SHO PAUL0evvveeeeseesereennnns 1
St e 1SR () 1 Al 2
uid (KH) 1 P R )
° 2
S0 Paulo---veeeerseeseereeseen 1 A _e_
- . el OEOOAAOVIKN -++vvvvvveesnnieienn 2 —n—
6 < T TT F ES— 2
Beorpai 2 P KU oo R 1
BHILKEK +-rrvvvvvvsssssssnneresssssssssnn 2 T (FHE) e 1 wumgE
_M—
K _ mE MOCKBA c+rveeeereseeeeeeeeerrrnen 1 )
K 2 ks 1 _x
. EIvE 1 5. o
MOCKBA ++rrreesssssssssssssssnnsssssoes 2 P (EI7) 1 N —r—
5 SN 1 2 e —
— % R o
PN 1 &k (Rl 1 RES 1 2 2850
with upLaTeX & pxbabel with XeLaTeX & polyglossia
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Benchmark

Benchmark
| makeindex |  mendex | upmendex | xindy
internalencoding | 8bit 1byte EUC-JP UTF-16 Unicode
Collator locale ASCIl, Kana ICU collator
Latin v v ASCII Lang:37, Locale:63 Lang:33
Greek Lang:1, Locale:1 Lang:1
Cyrillic Lang:9, Locale:9 Lang:6
"7 T Chinese” T | T T T 1T T T Lang:l,locale:d [
Japanese v (Yomi, Dict) La‘/n(g:cir,nl_"olgéclgz
Korean Lang:1, Locale:3
"7 SouthAsian” T T T 1T T T T T Script:10, Lang:13, Locale:16 |~~~
Thai/Lao Script:2, Lang:2, Locale:2
Arabic Lang:7, Locale:8
Hebrew Lang:2, Locale:2 Lang:1
e e e T =2
Total Lang:2 Script:22, Lang:72, Locale:110 | Lang:44
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Languages by Number of Native Speakers

Benchmark

Language Script | speakers | ICU  polyglossia upmendex  xindy

1 Chinese Hanzi 1,370,000,000 4 4 V4

2 Engish Latin 530,000,000 v v V4 v
3 Hindi Devanagari 490,000,000 v v v

4 Spanish Latin 420,000,000 v v v v
5 Arabic Arabic 230,000,000 v v v

6 Bengali Bengali 220,000,000 v v v'v1.20

7 Portuguese Latin 215,000,000 v v v v
8 Russian Cyrillic 180,000,000 v v v v
9 Japanese Kana & Hanzi 134,000,000 v v v

10 German Latin 130,000,000 v v v v
11 French Latin 123,000,000 4 v V4 V4
12 Punjabi Gurmukhi 90,000,000 v v Vv'v1.20

13 Javanese Latin 75,000,000 v v v

14 Korean Hangul 75,000,000 v v v

15 Vietnamese Latin 70,000,000 v v v v
16 Telugu Telugu 70,000,000 v v v'v1.20

17 Marathi Devanagari 68,000,000 v v v

18 Tamil Tamil 74,000,000 v v v'v1.20

19 Persian Arabic 46,000,000 v v v

20 Urdu Arabic 61,000,000 4 4 4

Ref. https://ja.wikipedia.org/wiki/=1 7« 7 AE—HD—DEHZVEEO—E
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https://ja.wikipedia.org/wiki/ネイティブスピーカーの数が多い言語の一覧

Benchmark

Languages used on the Internet

Language share Script | ICU pg upm xnd Language share  Script | ICU pg upm xnd

1 English  63.4% Latin root vv vV V 21 Ukrainian 0.3% Cyrillic uk v VvV
2 Russian  7.1% Cyrillic u v v oV 22 Hebrew 0.3% Hebrew he v. v
3 Spanish  3.9% Latin es v Vv V 23 Swedish 0.3% Latin sv v Vv oV
4 German 3.7% Latin de v v V 24 Romanian 0.3% Latin ro v Vv V
5 Turkish  3.5% Latin tr v v oV 25 Hungarian 0.3% Latin hu v. v v
6 Persian ~ 2.5% Arabic fa v Vv 26 Danish 0.2% Latin d v v V
7 French  2.0% Latin root v. vV 27 Slovak 0.2% Latin sk v v Vv
8 Japanese 1.9% Kana ja v Vv 28 Serbian 0.2% Latn, Cyrl sr v Vv oV
9 Portuguese 1.8% Latin pt v. v Vv 29 Bulgarian 0.1%  Cyrillic bg v. v Vv
10 Chinese 1.3% Hanzi zh v vV 30 Finnish 0.1% Latin fi v v V
11 Vietnamese 1.3% Latin vi v vV OV 31 Croatian 0.1% Latin hr v v V
12 Italian  1.0% Latin root v. vV 32 Lithuanian 0.1% Latin t v v Vv
13 Arabic  0.9% Arabic ar vV 33 Norwegian (Bokmal) 0.1% Latin nb v v Vv
14 Polish  0.9% Latin pl v v V 34 Hindi 0.1% Devanagari hi v v

15 Greek  0.7% Greek el v v V 35  Norwegian (nynorsk) 0.1% Latin nm v v v
16 Dutch™ 0.7% Latin nl v v v 36 Slovenian 0.1% Latin stV VvV
17 Indonesian 0.7% Latin root v vV 37 Latvian 0.1% Latin v v v Vv
18 Korean 0.6 % Hangul ko v Vv 38 Estonian 0.1% Latin et v Vv V
19 Czech  0.4% Latin s v vV oV 39 Azerbaijani <0.1% Latin az v

20 Thai 0.4% Thai th v Vv 40 Catalan <0.1% Latin root v v

Ref. https://ja.wikipedia.org/wiki/ > 2 —%v MBI B SEDOER
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https://ja.wikipedia.org/wiki/インターネットにおける言語の使用

Benchmark

To Do

@ Support more scripts
o Khmer, Myanmar (Burmese)
e Tibetan, Mongolian
e Armenian, Georgian
e Ethiopic (Amharic)
@ etc.
@ Support more locales

@ Latin Script: Sorbian, Hausa, Igbo, Yoruba, Kalaallisut, Breton, Uzbek
e etc.

Feedback is welcome

https://github.com/t- tk/upmendex- package/issues
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Summary

Summary
lintroduced multilingual index processor Index
upmendex. — Symbols — —t—
@ Feature %
@ Localization: 72 Languages, 22 Scripts Sty

e Latin, Cyrillic, Greek —c—

e CJK (Chinese, Japanese, Korean) Cludad de MESICo - !

e Devanagari, Bengali, Thai, - stanbul e 1

@ Arabic, Hebrew _s—

o Symbol, Number SHO PAULO -+ veveeeeveerininieenens 1
[+ Mult|l|ngual|zat|0n upmendex

e Environment for
upLaTeX/babel & XeLaTeX/polyglossia
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References

References

@ ASCII Nihongo TeX (Publishing TeX), ASCII MEDIA WORKS (web site by DIWANGO Co., Ltd.).
The site distributes mendexk source files.

© Source/Document distribution of upmendex — multilingual index processor @ GitHub.
upmendex @ CTAN

© upTeX, upLaTeX — unicode version of pTeX, pLaTeX
© International Components for Unicode (ICU)

@ PXbase — LaTeX: Support library for other PX packages @ GitHub. The repository
distributes pxbabel.
pxbase @ CTAN

@ polyglossia — An alternative to Babel for XeLaTeX and LuaLaTeX @ GitHub.
polyglossia @ CTAN

@ “Indexing Makes Your Book Perfect” by SHIKANO Keiichiro at TUG2013, October, Tokyo.
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https://asciidwango.github.io/ptex/
https://asciidwango.github.io/ptex/base/sources.html#mendexk
https://github.com/t-tk/upmendex-package
https://ctan.org/pkg/upmendex/
http://www.t-lab.opal.ne.jp/tex/uptex_en.html
https://icu.unicode.org/
https://github.com/zr-tex8r/PXbase
https://ctan.org/pkg/pxbase/
https://github.com/reutenauer/polyglossia
https://ctan.org/pkg/polyglossia/
https://tug.org/tug2013/slides/shikano.pdf
https://tug.org/tug2013/
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