An introduction to XgIEX

Jonathan Kew
SIL International

June 15, 2005

274 Practical TEX Conference Chapel Hill, NC, June 2005



An introduction to XgIEX

What is XqTEX?
« TEX typesetting engine
« including e-TEX extensions
« Supporting the Unicode character set

« inherently multilingual/multiscript typesetting system
« greatly simplifies language support at macro level

« Using modern font technologies
« TrueType, OpenType (all fonts supported by platform)

« With “smart rendering” support
« Apple Advanced Typography
« OpenType Layout features
« for typographic features and complex scripts
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Unicode support

Multilingual typesetting with TEX

« Text input
« escape sequences for non-ASCII characters
« multiple 8-bit codepages
« preprocessors for complex scripts

« Font support
« fonts limited to 256 glyphs
« custom-encoded fonts with specific glyph sets

« All tied together via complex TEX macros
« difficult to understand and extend
« difficult to integrate with other packages
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Unicode support

Traditional TEX input conventions
« Input text is ASCII (or 8-bit codepage)

Sourcetext  Typeset output Notes

\'{a} typical accent command
\c{c}

ligature in typical TEX fonts
$\alpha$ math mode symbol

{\dn acchaa} using custom preprocessor
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Unicode support

Towards a cleaner solution

« Unicode: all required characters directly represented

« »
« no need for “escape sequences” to access characters not
included in the current codepage

« no need to switch between codepages according to the
language/script being typeset
« characters rendered via standard access codes

« Character/glyph model and modern font rendering
technologies

« complex script handling moved out of the domain of the
text data stream
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Unicode support

Typesetting Unicode text with X4TEX

« Accented characters

\halign{#\hfil\quad& dan dan
#\hfil\lcr dubok  dubok
dan& dan\cr dzabe dak

dubok& dubok\cr Ve v
dzabe& dak\cr dzm dzabe

dZin& dZabe\cr Dzin dzin
D7in&  dZin\cr dak Dzin

dak&  Dzin\cr Evropa Evropa
Evropa& Evropa\cr}
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Unicode support

Typesetting Unicode text with X4TEX
« CJK ideographs

\font\han="STSong" at 1l6pt %<
\font\rom="Gentium" at 8pt ka-ku
\def\hc#1#2{\vtop{\hbox{\han #1} B%%)

\hbox{\kernlOpt\rom #2}}} motto-mo

\vtop{\hc{&E< }{ka-ku} B 24

\hc{&¥E }{motto-mo} Ezii

\hc{&#&}{sai-go}

\hc{f@<}{hatara-ku} {%)lj <

\hc {¥#} {umi}} \/_{"tara‘ku
ify

umi
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Unicode support
Typesetting Unicode text with X4TEX

« Complex scripts

\c 1
\s ool gs wsslsus piilay o Lo

\P S Ol gyl p ey ) \

Wl Gipgele g gl Spsu ¢ MR RS RS PR ARV EW

el S5 ossl S AU gl o daew gl L 2 Oy
\V 21U 9090 1pSU wSULHWSWL -~ s Ol - S Lo ol

¢ 95l 055, lguos wews 53 e s a2 S L

oz playg lgwso~ wlu >scsd o9
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Unicode support

Character codes

« Basic character codes are 16-bit

« representing Unicode in the UTF-16 encoding form
« (except when using legacy custom-encoded fonts)

« Extended TEX primitives
« \char, \chardef accept numbers up to 65,536

« 4-digit hex notation using *"""abcd
\char"5609"""6167 = Z&E&

« What about Unicode characters beyond Plane 07?

« handled using surrogates (standard UTF-16)
« adequate for rendering
« does not allow full per-character programmability
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Unicode support

Extended TEX code tables

« Per-character code tables \catcode, \1ccode, \uccode,
\sfcode enlarged

« “plain XqIEX" format initializes these tables based on
Unicode character set

¢ \lowercase{DZIN}
dzZin

s« \uppercase{Esi eyama k1> miafe nuvowo da v> la}
ESI EYAMA KLO MTAJ:E NUVOWO DA VO LA

e \catcode \E=\active \defE{...}
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Unicode support

Input encodings

« By default, input read as Unicode (UTF-8 or
UTF-16)

« encoding form automatically detected

« Non-Unicode input text
« legacy codepages supported via ICU converters
« set codepage of current input file:
\XeTeXinputencoding "charset-name"
« set initial codepage for newly-opened input files:
\XeTeXdefaultencoding "charset-name"
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Unicode support

Hyphenation patterns
« Extended for 16-bit characters

« Standard hyphenation files are encoding-specific
« modified to load correctly under XATEX

« Simple hyphenation for scripts such as Devanagari

« text is simple character data, no macros, active chars, etc.

% break before or after any independent vowel

1371

1311

121

% break after any dependent vowel, but never before
211

211
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Font support in XqIEX

Host platform fonts

« Use any font installed on the host computer

« \font command extended to accept “real” font names

¢ \font\rm="Trebuchet MS" at 16pt \rm Hello World!
« Hello World!

¢ \font\it="Times Italic" at 16pt \it Hello World!
« Hello World!

¢ \font\ch="Apple Chancery" at 1l6pt \ch Hello World!
« Hello World]

« No TEM files required!
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Font support in XqIEX

Output device support

« Output driver inherently has access to the same
fonts as the typesetting engine

« Generate PDF as default output
« there is actually an “extended DVI” (. xdv) intermediate

« Fonts automatically embedded and subsetted
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Font support in XqIEX

Support for traditional TEX fonts
« TFM files still supported

« required for math fonts

« implies non-Unicode data, using character codes 0...255
only

« PDF back-end supports Type 1 fonts

« uses .pfb files in the texmf tree, just like dvips
« no support for bitmap fonts
« currently no . vf support
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Font support in XqIEX

Font mappings

« Traditional TEX keyboarding practices
« typical input:
"\TeX''---a typesetting system
« generates: = TEX"---a typesetting system

« Font mapping for compatibility

; TECkit mapping for TeX input conventions

U+002D U+002D <> U+2013 ; -- -> en dash
U+002D U+002D U+002D <> U+2014 ; --- -> em dash
Uu+0027 <> U+2019 ; ' -> right single quote
Uu+0027 U+0027 <> U+201D ; '' -> right double quote
U+0022 > U+201D ; " -> right double quote

« generates: “TEX —a typesetting system
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Font support in XqIEX

More fun with font mappings

\def\SampleText{Unicode -
3TO YHUWKAIbHbIN
Ko4d Ansa nwboro cumsona, \\
He3aBuMCUMO OT nnaThopmsl, \\ Unicode - 9T0 yHUKaTbHBIN

HEe3aBUCUMO OT MNpOTrpammbl, \\ KO[I [i71s IO6OT0 CUMBOTIA,
HEe3aBUCKUMO OT s3blKa.} HE3aBUCHMO OT HnachoprI,
" . " HE3aBHCHMO OT IIPOrpaMMmBl,
\font\gen="Gentium

HEe3aBUCUMO OT A3bIKa.

\gen\SampleText

\bigskip Unicode - éto unikal'nyj

kod dla ltibogo simvola,

: _ nezavisimo ot platformy,
mapping=cyr-lat-isod” nezavisimo ot programmy,

\gentrans\SampleText nezavisimo ot azyka.

\font\gentrans="Gentium:
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Typographic features

AAT font features

« Custom AAT features accessed via \ font command
¢ \font\x="Apple Chancery" at 1l6pt \x The quick brown
fox jumps over the lazy dog.
« The quicﬁ brown fox jumys over the fazy c[og.
¢ \font\x="Apple Chancery:Letter Case=Small Caps;Design
Complexity=Simple Design Level" at 16pt \x The quick..
¢« THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG.
¢ \font\x="Apple Chancery:Design Complexity=Flourishes
Set A" at 16pt \x The quick brown fox jumps over..
« The quick brown foxJ’um}os over tﬁe’fazy %g.
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Typographic features
OpenType: language and script

« Fonts may support multiple languages with differing
behavior

\font\Doulos="Doulos SIL/ICU"
\font\DoulosViet="Doulos SIL/ICU:language=VIT"

Unicode cung cap Unicode cung cép

mot con so duy mot con s6 duy
nhat cho moi ky tu nhat cho mdi ky tw

\font\Brioso="Brioso Pro"
\font\BriosoTrk="Brioso Pro:language=TRK"

... gelen firmalari ... gelen firmalari
... tarafindan ... ... tarafindan ...
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Typographic features

OpenType: language and script

« Complex Asian scripts require specific “shaping
engines’
¢« \font\x="Code2000:script=arab" \x suedl

o)

« \font\x="Code2000:script=deva" \x il

Te=cl
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Typographic features

OpenType: optional features

« Font specification may include feature tags
¢ \font\x="Brioso Pro" \x Hello World! 0123456789
Hello World! 0123456789
s \font\x="Brioso Pro:+smcp"
HELLO WORLD! 0123456789
s \font\x="Brioso Pro:+sups”
Heuo World! 0123456789

¢« \font\x="Brioso Pro Italic:+onum"
Hello World! 0123456789

¢« \font\x="Brioso Pro Italic:+swsh,+zero"

Hello World! 3123456789
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Typographic features
OpenType: optical sizing

« OpenType optical families automatically choose
correct face for the size used

« Brioso Pro at 7, 10, 18, 24pt sizes:
e ten eighteen twenty-four

« Can override with /s= modifier on font name
«Brioso Pro/s=7  Brioso Pro Caption
«Brioso Pro/S=10 Brioso Pro Text
«Brioso Pro/s=18 Brioso Pro Subhead

«Brioso Pro/S=24 Brioso Pro Display
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Asian-language linebreaking

Line-break positions

« Line breaking without word spaces
« TEX normally breaks lines at “glue” arising from spaces
« Chinese, Japanese, Thai, etc. do not use word spaces

« TnafugIULa?, ADNNILABTLNLITDINLIEDIZBIAILAY. ADNAILADSIALAL
Tagnsnvuannigaalvansuuaazen. nauninn Unicode azgnasieau
lasiszuu encoding agvangsaaszuuaInsUNISAITHUARNIELa LA,

. Use ICU line—break: \XeTeX1linebreaklocale "th"

« TngiNug UL, ADNFNILABIILALNTBINUITDIZDIAILA. ABNAILABIIN
AU 69 8N waz 8na5: A1) Tas N3 Anvue vans a2 19 d sy ue aen.
Apumini Unicode 2z gn a519 9, 16 & szuu encoding g vans Sas
STUUEMSUNNSAUAYNNELa AT,
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Asian-language linebreaking

Justification

« Text without spaces is difficult to justity, as well as to
line-break

« Ragged-right setting is one solution
e AL, TENRAZLEHE. EliEE— 1=, kitFEFEasHfit=x
ffo #EEEUNn i codezd], AHEMEEXLEHFHNREBRL. &F
— N REA LB S BB FER:
« Alternatively, use \xeTexlinebreakskip to introduce
glue at each potential break
e BHEAL, HENRZLEHTF. EMEE—1H=ZF, FiEEFEHHEMF
. EEiIEUNn i codexzhl, BHAMEEXLEHFRIRERE. &8
—NRER LSS BB FER:
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Built-in graphics support

QuickTime image support

« Many graphic file formats directly supported

« TIFF, JPEG, PNG, PCX, BMP, PICT, GIF, TGA,
Photoshop, ..

¢« \setboxO=\hbox{\XeTeXpicfile "mypic.jpg"}

« Optional keywords to modify image
« scaled, Xscaled, yscaled, Wldth height, rotated

« Image Wldth and he1ght avaﬂable to TEX engine

« Can use via IATEX and ConTEXt commands
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Built-in graphics support

PDF documents

« Beware: QuickTime graphic importer accepts PDF
« but renders as raster image at screen resolution!

« Use alternative command for true PDF inclusion

¢« \XeTeXpdffile "xetex-intro-slides.pdf" page 1
scaled 400

An introduction to XgTEX
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IATEX and ConTEXt support

fontspec.sty by Will Robertson

« Simple specification of native OS X fonts in IATEX

« Integrates XIEX font access with IATEX commands

« setting the default document fonts
\usepackage{fontspec}
\setromanfont{Adobe Garamond Pro}
\setmonofont[Scale=0.8] {Andale Mono}

« on-the-fly font and feature changes

27{\addfontfeature{VerticalPosition=Superior}th}

27t
Welcome to {\addfontfeature{LetterCase=SmallCaps}
Practical \TeX}

Welcome to PRACTICAL TEX
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IATEX and ConTEXt support

xunicode.sty by Ross Moore

« Support for standard IATEX input of many special
characters when using Unicode fonts

« accent commands, named characters, etc., mapped to
Unicode values for font access

« does not handle dashes, quotes (use tex-text font
mapping)
« Allows many non-Unicode IATEX documents to be
processed using Unicode fonts
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IATEX and ConTEXt support

Using ConTEXt with XgTEX

« Reportedly works fairly readily, but not
pre-configured “out of the box”

ssee http://www.contextgarden.net/XeTeX

« Use XgIEX font names and features in ConTEXt
typescripts and other font definitions

sseehttp://www.contextgarden.net/Fonts_in_XeTeX

\definedfont["Hoefler Text:
mapping=tex-text;
Style Options=Engraved Text; BIG TITLE
Letter Case=All Capitals;
color=229966" at 24pt]
Big Title

274 Practical TEX Conference Chapel Hill, NC, June 2005



For more information

Questions... and answers?

« Contact information
smailto:jonathan _kew@sil.org

« XgTEX web site and mailing list

s http://scripts.sil.org/xetex
s http://tug.org/mailman/listinfo/xetex
ssvn://scripts.sil.org/xetex/TRUNK

R oYLy YD ¢ -USU-‘ Saagll 8,8l < Ls 4+ & & Unicode
({%"‘1’%/7}1‘ £ ¥ B #5)? StOJe Unicode? 6o o&)o].s xmbojmeo? Ti
eival T0 Unicode; 2T ‘IT NN IS FTE? Hvad er Unicode?
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