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1  Introduction

With the introduction of Jonathan KewOsXgTEX,7 users can now easily access
system-wide fonts directly in a TgX variant, providing a best of both worlds en-
vironment. XgTeX eliminates the need for all those bles required for installing
fonts ( U G NW,GN BE) and provides an easyway to selectfonts in Plain TEX:
aGPOUaUFOSNFX3PWNBBU Q.U

Beforefontspec , it was still necessaryto write cumbersomefont debnition bles
for IATEX, sincethe NFSShad alot more going on behind the scenesto allow easy
commands like aFN®@ laCGTFSJFT

This package provides a completely automatic way to selectfont families in
IATEX for arbitrary fonts. Furthermore, it allows very Rexible control over the se-
lection of advanced font features such as number caseand fancy ligatures (and
many more!) presentin most modern fonts.

1.1 Usage
For basicuse, no package options are required:

aVTFQBDLBHF\GPOUTQFD” QSPWJEFT GPOU TFMFDUJOH DPN
aVTFQBDLBHF\YVOJDPEF®* QSPWJEFT VOJDPEF DIBSBDUFS N
aVTFQBDLBHF\YMUYUSB” QSPWJEFT TPNF GJYFT FYUSBT

Ross MooreOsxunicode package is highly recommended, as it provides access
[ATEXOwarious methods for accessingextra charactersand accents(for example,
a, a, aUFYUC)\Vav¥drid Jo on), plus many more unicode characters.

The xlixtra package adds a couple of general improvements to IATEX under
XeTEX; it also provides the a 9 F 5rire@ro to typeset the XgTEX logo.

Thebabel packagés notreally supportedEspecially Viethamese, Greek, and He-
brew at leastmight not work correctly, asfar as| cantell. ThereOs better chance
with Cyrillic and Latin-based languages,howeverN fontspec ensuresat leastthat
fonts should load correctly, but hyphenation and other matters arenOguaranteed.

The rest of this section documents fontspec Ospackage options, which are
(brieBy):

DN EF G Bon®tohd the Latin Modern fonts;

O P N Bordthange any maths fonts;

O P D P M6ndibad fontspecicfg ; and,

RV J Butput fontspec warnings in the log ble rather than the console output.

1.1.1 Latin Modern defaults

fontspec debPnesa new LATEX font encoding for its purposes to allow the Latin
Modern fonts to be used by default. This hasthree implications:

. Unicode fonts are loaded by default; it didnOtmake senseto have the legacy
Computer Modern fonts in the Unicode-enabled XgTeX.

71UUQ TDSJQUT TJM PSH YFUFY



*If you donOthave the Latin Modern OpenType fonts installed, you might
want to consider doing so.

/. fontspec also requires the euenc package8to be installed.

Another packageoption is provided for controlling this behaviour: <DEFGBV MU >
will ignore the Latin Modern fonts and go about things as it used to. Use this

option if you donOtave the Latin Modern fonts installed or you (Mac-specibcally)

want to use the OdefaulTgX fontOwithout using the Y E W J QdEN@MN Y

1.1.2 Maths ‘fiddling’

By default, fontspec adjusts IATEXOslefault maths setup in order to maintain the
correct Computer Modern symbols when the roman font changes.However, it
will attempt to avoid doing this if another maths font packageis loaded (such as
mathpazo or my upcoming unicode"math package).

If you Pnd that it is incorrectly changing the maths font when it should beleav-
ing well enough alone, apply the <O R B Upbekageoption to manually suppress
its maths font.

1.1.3 Configuration

If you wish to customise any part of the fontspec interface (seelater in this man-
ual, Section4 on page *2 and Section4..), this should be done by creating your
own GPOUTQ BIBNEHwWIll beautomatically loaded if it is found by XgTeX.
Either placeit in the samefolder asthe main document for isolated casespr in alo-
cation that XgTeX searchesby default, e.g, _ - JCIBSZ UFYNG YRMBUFY . The pack-
! v1.14: Usedtobe <O P D P O Gageioption <O B P O GaIHsuppressthis behaviour under all circumstances.
which still works.

1.1.4 Warnings

This package can give many warnings that can be harmless if you know what
youOredoing. Usethe < R V J padkageoption to write thesewarnings to the tran-
script (M PIbe instead.

Use the <T JM Fgaddage option to completely suppress these warnings if
you donOtevenwant the M ke cluttered up.

1.2 About this manual

! v1.6: An example warning!  In the unfortunate casethat | need to make backwards incompatible changes
(youOreprobably pretty safethesedays), such things, and some other comments,
are noted in the margin of this document as shown here, with a red star if the
change is relevant to the current release of the package. (New features are de-
noted similarly in blue.)

This document hasbeentypeset with XgTEX using avariety of fonts to display
various features that the package supports. You will not be able to typeset the

81U U DUBO PSH DHI CJO DUBALBOLBH* O3PSN\BWPO (Z JE PFD
An example is distributed with the package.



documentation if you do not have all of thesefonts, many of which aredistributed
with Mac OS X or are otherwise commercial.
Many examplesare shown in this manual. Theseare typeset side-by-side with
their verbatim source code, although various size-altering commands (aMB SHF
a) V Heke) are omitted for clarity. Sincethe package supports font features for
both AAT and OpenType fonts (whose feature setsonly overlap to some extent),
examplesaredistinguished by colour: blue and red, respectively. Exampleswhose
font type is irrelevant are typesetin green.

2 Brief overview

This manual can get rather in-depth, asthere are a lot of font features to cover.
A basicpreamble set-up is shown below, to simply selectsome default document
fonts. Seethe ble GPAUTQD FYBNQMF URYfor a more detailed example.

aVTFQBDLBHF\GPOUTQFD"
AaEFGBVMUGPOUGFBUVSFT\4DBMF .BUDI-PXFSDBTFA
aTFUNBJOGPOU<.BOQUOWRIFAYFSWIMMEA
aTFUTBOTGPOU<.BOQUOWH LLIBY
aTFUNPOPGPOU\$PVSJFSA

3 Font selection

aGPOUTaAQGP O Udidpteatures > Afontnamé "is the basecommand of the package,used
for selecting the specibed !font namé in a IATEX family. The font features argu-
ment acceptscomma separated ! font featuré=!option' lists; thesewill not be fully
described until Section3 on page .0.
As our brst example, look how easy it is to selectthe Hoel3er Text typeface
with the fontspec package:

aEFGaQBOHSBN\5IF GIWF CPYJOH

The five boxing wizards jump quickly. XJ[BSET KVNQ RVJDLMZ aa’
The Pve boxing wizards jump quickly. aGPOUTQFD\)PFGMFS 5FYU” aQBOHSBN
THE FIVE BOXING WIZARDS JUMP QUICKLY. \aJUTIBQF aQBOHSBN”
TI" #$%" &'($)* +$,-./0 1234 52$6789. \aTDTIBQF aQBOHSBNA
The Pve boxing wizards jump quickly. \aTDTIBQFaJUTIB@BEFOHSBNA"
The bve boxing wizards jump quickly. aCGTFSJFT aQBOHSBN
TI" #$%" &'($)* +$,-./0 1234 52$6789. \aJUTIBQF aQBOHSBN"
TI" #$%" &'($)* +$,-./0 1234 52$6789. \aTDTIBQF aQBOHSBN"

\aJUTIBQFaTDTIB@BEFOHSBN"

Thefontspec packagetakescareof the necessaryfont debnitions for those shapes
asshown above automatically Furthermore, it is not necessaryto install the font for
XeTEX in any way whatsoever: every font that is installed in the operating system
may be accessed.

3.1 Default font families

aTFUNBJOThe@UFUNB JOaGHFQU B Qdnd R DEU N P CcBr@rrai@sare used to se-
aTFUTBOTGPOU
aTFUNPOPGPOU 0



lect the default font families for the entire document. They take the same argu-
ments as a G P O U Fa@dx@mple:

aTFUNBJOGPOU\#BTLFSWJIMMEF~?

aTFUTBOTGPOU<4DBMF >\4LJB"

aTFUNPOPGPOU<4DBMF >\.POBDP’

o o aSNGBNJMZaQBOHSBNaQBS

Pack my box with five dozen liquor jugs. aTGGBNJMZaQBOHSBNaQBS
aUUGBNJIJMZaQBOHSBN

Pack my box with pve dozen liquor jugs.
Pack my box with !ve dozen liquor jugs"

Here, the scalesof the fonts have been chosento equalise their lowercase letter
heights. The 4 D BfthEfeature will be discussedfurther in Section2 on page .+,
including methods for automatic scaling.

3.2 Font instances for efficiency

aOFXGPOUGBrxasegvhen a specibcfont with a specibcfeature setis going to be re-used
many times in a document, it is inelcient to keep calling a G P O UforQekedy
use. While the command does not debPne a new font instance after the prst call,
the feature options must still be parsed and processed.
For this reason, instancesof a font may be created with the aOFXGPOUGBNJMZ
I v1.11: This macro used to be command,asshown in the following example:

called aOFXGPOUJOTUBODF aOFXGPOUGBNJMZaOPUFGPOU\%JEP
Backwards compatibility is This is a note

dviaGPOUTQFD DGH aOPUFGPOU 51JT JT B aFNQI\OPUFA”
preserved via

This macro should be used to create commands that would be used in the same
way as a S N G B, fod é&iainple.

aOFXGPOUGBantetimes only a specibcfont face is desired, without accompanying italic
or bold variants. This is common when selecting a fancy italic font, say, that has
swash features unavailable in the upright forms. a O F X G P Qd.u&eB rfFthis
purpose:

aOFXGPOUGBDFaGBODZ
<$POUFYUVBMT \8BBEEOCIQBHE M>
\)PFGMFS 5FYU *UBMJD"
aGBODZ XIFSF JT BMM UIF WFHFENJUF

‘her; is a< th; =egemit;

This example is repeatedin Section3.3on page .4.

3.3 Arbitrary bold/italic/small caps fonts

The automatic bold, italic, and bold italic font selectionswill not be adequate for
the needsof every font: while some fonts maynOteven have bold or italic shapes,
in which casea skilled (or lucky) designer may be able to chose well-matching
accompanying shapesfrom adi5erent font altogether, others can have a range of
! v1.6: These features used to be bold and italic fonts to chosebetween. The # P M E '@® YU B M J DieRt@ddare
called # P Mrid * U B Maddxthese provided for these situations. If only one of theseis used, the bold italic font is

shorter names may still be used if requested asthe default from the newfont.
you desire.

:0r aT FUS P N B@igdic@luhame that doesnOmake much sensewhen youOresay, typesetting
Greek.



aGPOUTQFD<#PME'POU \)FMWFUJDB /FVF">

Helvetica Neue UltraLight \)YFMWFUJDB /FVF 6MUSB-JHIU"
Helvetica Neue UltraLight Italic JFMWFUJDB /FVF 6MUSBaaHIU
Helvetica Neue \aJUTIBQFFMWFUJDB /FVF 6MUSB-JHIU *UBMJD" a
Helvetica Neue lItalic \aCGTFSJFT JFEMWFUJDB /FVWFaa

\aCGTFSJFTaJUTIBRNMWFUJDB /FVF *UBMJD" aa

If abold italic shapeis not debned, or you want to specify bothcustom bold and
I'vi6: #PME*UdBdMdRs italic shapes,the #P M E * U B Mfddiur® i©pdovided .
For those casesthat the basefont name is repeated, you canreplaceit with an
asterisk (Prst character only). For example, some space can be saved instead of
writing ¢ BTLFSWJIMMFO4FNJ#PME

aGPOUTQFD<#PME'POU \ 4FNJ#PME">\#BTLFS
BaskervilldtalicSemiBold Italic #BTLFSWJIJMMF aUFYUJU\*UBMJDA”
aCGTFSJFT 4FNJ#PME aUFYUJU\*UBMJD"

As a matter of fact, this feature canalso be used for the upright font too:

aGPOUTQFD<6QSJHIU'POU \ 4FNJ#PME"
#PME'POU \ #PME~*>\#BTLFSWJIJMMF"?
6QSJHIU aUFYUJU\*UBMJD"
aCGTFSJFT #PME aUFYUJU\#PME *UBMJD"

Upright Italic Bold Bold Italic

Old-fashioned font families used to distribute their small capsglyphs in sepa-
rate fonts due to the limitations on the number of glyphs allowed in the PostScript
Type . format. Suchfonts may be usedby declaring the 4 N B M M $ B@the Rd-U
ily you are specifying:

aGPOUTQFD<
ANBMMS$BQT'POU \.JOJPO .. 4ANBMM $BQT OMETUZMF 'JHV
>\.JOJPO .. 3PNBO"
3PNBO aa aUFYUTD\4NBMM DBQT A

3.4 Math(s) fonts

When aTFUNBJQ@GPOTB Oane & ORWUJ N P Care@dedrithe preamble,
they also debnethe fonts to be used in maths mode inside the a N B U-tyéNcom-
mands. This only occursin the preamble becauselATEX freezesthe maths fonts
after this stage of the processing. The fontspec package must also be loaded after
any maths font packages(e.qg, euler) to be successful.(Actually, it is only euler
that is the problem.;)

Note that you may Pnd that loading some maths packageswonOtbe assmooth
asyou expectsince fontspec (and XgTeX in general) breaks many of the assump-
tions of TeX asto where maths charactersand accentscan be found. Contact me if
you have troubles, but | canOguarantee to be able to Px any incompatibilities. The
Lucida and Euler maths fonts (the latter loaded with euler rather than eulervm )
should be bne;for all others keep an eye out for problems.

aTFUNB U I SHowever, the default text fonts may not necessarily be the ones you wish to

aTFUCPMENBYLtSHN - . . ~ ~ .
'Sq%eakmg of euler, if you want to useits <N B U Idpt{ery, it wonOtwork, and youOllneedto put this
aTFUNB U}l Gnespec is loaded instead: a " U # F H J O % PEOAVRIFMRIS F . B U &'NEQUEXFRY S A\ C A\ O A

aTFUNBUIUU




use when typesetting maths (especially with the use of fancy ligatures and so
on). For this reason,you may optionally usethose commands listed in the margin
(in the sameway asour other a G P O Ulk&demmands) to explicitly statewhich
fonts to useinside suchcommands as a N B U R8ditionally, the aTFUCPMENBUISN
command allows you debnethe font usedfor a N B UWBeN in bold maths mode
(which is activated with, among others, aCP M BENBU I
For example, if you were using Optima with the Euler maths font, you might
have this in your preamble:

aVTFQBDLBHF\NBUIQB[P”"

aVTFQBDLBHF\®&?OUDORED"

aTFUNBJOGPOU\OQUJNB"

aTFUNBUISN\OQUJNB*"

aTFUCPMENBUISN<#PME'POU OQUJNB &YUSB#MBDL>\0QUJNB

and this would allow you to typeset something like this:

9 aSJHIUBSSPX aNBUISN\9” aSJHIUBSSPX aNBUIC
aaaCPMENBUI
9 aSJHIUBSSPX aNBUISN\9” aSJHIUBSSPX aNBUIC

X# X# X
X1 X X

3.5 External fonts

XeTpX v+.--2 introduced the feature of loading fonts not installed through the op-
erating system (Oexternalé@nts). This feature is currently only available through
the Y EW J QdaverlNwhich is notably notthe default on Mac OSX.
This feature is handled in fontspec with the font feature & YUFSOBM-PDBUJPO
When this feature is used, the main argument to a G P O Ui3 tQeFrznameof the
font (in contrast to the usual syntax which requires the font display name) and
the argument to the feature is the (absolute) path to the font. For example:

aGPOUTQFD<&YUFSOBM-PDBUJPO 6TFST XJMM 'POUT >\$0%&

If no path is given, then the font will befound in alocation normally searched
by XgTEX, including the current directory. For example, the following declaration
could load either the Latin Modern roman font in the current directory or, say,in

589.' GPOJT PFOZGF Q/OMID MN:
aGPOUTQFD<&YUFSOBM-PDBRH\PMDBESMNSPNBO

Bold and italic fonts cannot be automatically selectedwhen external fonts are
being used;they must be explicitly declared using the methods described in Sec-
tion /./ on page?2.

3.6 Miscellaneous font selecting details

By the way, from v..-, aGP O Uah@ &BE E G P O U Gvil Bhbw/ignleré follow-
ing spacesasif it were a Onaked€ontrol sequence;e.g,Q aGPOUTQFEB A
andQ aGPOUTQ F@rethe'same.
Note that this package redebnesthe aJUTIB@@FRa T D T | Boghfands in
order to allow them to selectitalic small capsin conjunction. (This was implicitly
shown in the brst example, but itOsvorth mentioning now, too.)



4 Selecting font features

The commands discussed so far each take an optional argument for accessing
the font features of the requested font. Thesefeatures are generally unavailable or
harder to accessn regular IATEX. The font features and their options are described
in Section3 on page .0, but before we look at the range of available font features,
it is necessaryto discuss how they can be applied.

4.1 Default settings

aEFGBVMUG P O Utdsdesinalddtd debne options that are applied to every subsequentfont selec-
tion command: a default feature set, so to speak. This may be debPned with the

aEFGBVMUG P Qlfba FeBtltes Sdefimand. New callsof aEFGBVMUGPOU
G F B U \¢\fwilite previous ones.

. . aGPOUTQFD\%JEPUA
Some OdefaultO Didot 0123456789 4P NAEFGB VAIE P U aa

aEFGBVMUGPOUGFBUVSFT\BAMHSS OMEAUZMF
aGPOUTQFD\%JEPUA
/IPX HSKKZUI PMEZMF GIJHVSFT

4.2 Changing the currently selected features

aBEEGPOUGFB& &BEE G P O U GlfoBtidatsds FTcommand allows font featuresto be changed
without knowing what features are currently selectedor even what font is being
used. A good example of this could beto add a hook to all tabular material to use
monospaced numbers, asshown in the following example:

aGPOUTQFD</VNCFST OME4UZMF>\4LJB"
A*O QFPQMF TBIJMFE NIJMFT JO

#In $O/O&'())) people sailed )* miles in $+ CPBUT *O QFPQMF TBJMFE
boats" In $)'+( $$$ people sailed ,& miles NJMET JO CPBUT aCJHTLJQ
in ,- boats".
\aBEEGPOUGFBUVSFT\/VNC-H®TOHCOCPTQBDFE
Year People Miles Boats aCFHJO\UBCVMBSA\I\A DDDD !\AA
aUPQSVNMES 1FPQMF JMFET #PBUT aa
1842 999 75 13 aNJESVMF aa

1923 111 54 56 aa

aCPUUPNSVMF
aFOE\UBCVMBS/ "

aBEE G P O U G Fisltursrrand may also be executed under the alias aBEEGPOU.GFBUVSF

4.3 Priority of feature selection

Featuresdebnedwith a B E E G P O U G¥eBitdk\fcéattrésspecibedby aGPOUTQFD
which in turn override features specipedby aEFGBV MU G P OlUicdoBot) VS F T
whenever anew font is chosenfor the brsttime, an entry is made in the transcript

( M PRiledisplaying the font name and the features requested.



4.4 Different features for different font shapes

It is entirely possible that separatefonts in afamily will require separateoptions;
e.g, HoeRer Text Italic contains various swash feature options that are completely
unavailable in the upright shapes.

The font features debned at the top level of the optional a G P O UdrguF D
ment are applied to all shapesof the family. Using 6 Q SJ H BN B M M $BRN E
*UBMamd #P M E *U B M J D,'dJefialateé St features may be debnedto their
respective shapesin additionto, and with precedenceover, the Oglobal@nt fea-

tures.
aGPOUTQFD\)PFGMFS 5FYU” aJUTIBQF aTDTIBQ
A>>")>$") A88 M-.>$)$ D.$)7".0 "UUFOUJPO "MM .BSUJOJ %SJOLFST aa
?>>")>$") 288 @-.>%)$ A.$)7".0 aBEEGPOUGFBUVSF\*UBMJD'FBUVSFT \"MUFSOB

"UUFOUJPO "MM .BSUJOJ %SJOLFST aa

Combined with the options for selecting arbitrary fontsfor the di5erent shapes,
these separatefeature options allow the selection of arbitrary weights in the Skia
typeface, for example:

aGPOUTQFD<#PME'POU \4LJBA"
#PME'FBUVSFT \8FJHIU ~>\4LJB"
4LJB aa aCGTFSARPHMIEIB

Skia
Skia !'Bold"

Note that becausemost fonts include their small capsglyphs within the main
font, thesefeatures are applied in additionto any other shape-specibcfeatures as
debned above, and hence 4N B M M $ B Q T carBod MeStédwithin *UBMJD'FB
U V Sdnd friends. Every combination of upright, italic, bold and small capscan
thus be assignedindividual features, asshown in the following ludicrous exam-

ple.
aGPOUTQFD<
6QSJHIU'FBUVSFT \$PMPVS
ANBMMS$BQT'FBUVSFT \$PMPVS AR
*UBMJD'FBUVSFT \$PMPVS
Upright Swatt, Caps 4NBMMSBQT'FBUVSFT \$PMPVS AN
lalic 686 S3.88 40 #PME'FBUVSFT \$PMPVS
, ANBMMS$BQT'FBUVSFT \$PMPVS AR
Bold B'8/ S3-88 C-40 #PME*UBMJD'FBUVSFT \$PMPVS
B'8/1:-8$6 S3-88 ANBMMS$BQT'FBUVSFT \$PMPVS AN
C-40 >\)PFGMFS 5FYU~

6QSJHIU \aTDTIBQF 4NBMM $BQT"aa

aJUTIBQF *UBMJD \aTDTIBQF *UBMJD 4NBMM $BQT"a
aVQTIBQFaCGTFSJFT #PME \aTDTIBQF #PME 4NBMM ¢
aJUTIBQF #PME *UBMJD \aTDTIBQF #PME *UBMJD 4N

4.5 Different features for different font sizes

The 4 J[F'F B UaatBrEis a little more complicated than the previous features
discussed. It allows di5erent fonts and di5erent font featuresto be selectedfor a
given font family asthe point size varies.



Input Font size, s

4J[F 9 s$ 9
4J[F : s<:
4J[F 9: 9%s<:
4J[F 9 s=9

Table .: Syntax for specifying the sizeto apply custom font features.

It takes a comma separated list of braced, comma separated lists of features
for each size range. Each sub-list must contain the 4 J [ Bption to declare the
size range, and optionally ' P Otd&Jchangethe font basedon size. Other (regular)
fontspec features that are added are used on top of the font features that would
be used anyway.

aGPOUTQFD< 4J[F'FBUVSFT \

Ima"

. \4J[E \" 'POU "QQMF $IBOMPYS "" A
Normal size \4J[F \ ~ $PMPVS "" A
Large \4J[F \ ~ $PMPVS "MAN S\4LJBA

\aTDSJQUTJ[F 4NBMMaQBS" /[PSNBM TJ[FaQBS \a-BSHF

A lesstrivial example is shown in the context of optical font sizesin Section 3.*
on page .0.

To be precise,the 4 J [$ub-feature acceptsarguments in the form shown in Ta-
ble . . Bracesaround the sizerange are optional. For an exactfont size(4 J [ F) fént
sizeschosennear that size will Osnap®or example, for size debnitions at exactly
..pt and .Opt, if a.*pt font is requested actually the ..pt font will be selected.
This is a remnant of the past when fonts were designed in metal (at obviously
rigid sizes)and later when bitmap fonts were similarly designed for bxed sizes.

If additional features are only required for a single size, the other sizes must
still be specibed.As in:

4J[F'FBUVSFT \
\4J[F /VNCFST 6QQFSDBTF~"
\A4J[F AA

Otherwise, the font sizesgreater than .+ wonOtbe debned!

5 Fontindependent options

Featuresintroduced in this section may be used with any font.

5.1 Scale

In its explicit form, 4 D BftslkEs a single numeric argument for linearly scaling
the font, as demonstrated in Section/.. on page 0. Since version +.-- of XgTEX,
however, it is now possible to measurethe correct dimensions of the fonts loaded,
and hence calculate values to scalethem automatically.

I v1.9: As of Dec.2005 The 4 D Bfblure nowalso takes the options .BUDI-PXF&BDBEEBDI16Q



Q F S Ovhichk will scalethe font being selectedto match the current default ro-
man font to either the height of the lowercase or uppercase letters, respectively.

aTFUNBJOGPOU\(FPSHJB"
aOFXGPOUGBNJIJMZaMD<4DBMF .BUDI-PXFSDBTEF:
5/lF QFSGFDU NBUDI \aMD JT IBSE UP GJOE "aa
aOFXGPOUGBNJIJMZaVD<4DBMF .BUDI6QQFSDBTF:
-0 (0avD "0/ 5

The perfect match is hard to find.
LOGOFONT

The amount of scaling used in eachinstance is reported in the M PHte. Since
there is some subjectivity about the exactscaling to be used, thesevalues should
be used to Pne-tune the results.

5.2 Mapping
. B Q Q draltlesa XgTpX text-mapping scheme.

aGPOUTQFD<.BOQOGYOH\BFEIIJOAN
M A" TNBMM BNPWEWY WG

OAsmallamountofNtext!O

5.3 Colour

$ P M RoY $ P M,RiISo shown in Section0.. on page, and Section3 on page .0,
uses XgTeX font specibcationsto setthe colour of the text. The colour is debPned
as a triplet of two-digit Hex RGB values, with optionally another value for the
transparency (where is completely transparent and '' is opaque.)

aGPOUTJI[F\ A\ A
aGPOUTQFD\)PFGMFS 5FYU #MBDL"

C‘ \aBEEGPOUGFBUVSF\$PMPS 'FY 787aLFSO

\, \aBEEGPOUGFBUVSF\$PMPS F'Y ~"47aLFSO
\aBEEGPOUGFBUVSF\$PMPS % ®¥# A17raLFSO
\aBEEGPOUGFBUVSF\$PMPS ## AZA

5.4 Interword space

While the spacebetweenwords canbevaried on anindividual basiswith the TpX
primitive a T Q B D Fedrirdd@d, it is more convenient to specify this information
when the font is brst debned.

The spacein between words in a paragraph will be chosenautomatically by
XeTeX, and generally will not need to be adjusted. For those times when the pre-
cise details are important, the 8 P S E 4 @BtiDds is provided, which takes ei-
ther a single scaling factor to scalethe value that XgTgX has already chosen, or
atriplet of comma-separated values for the nominal value, the stretch, and the
shrink of the interword space, respectively. l.e, 8 P S E 4 Q B sRhe same as
BPSE4QBDF \ A

For example, | believe that the Cochin font, asdistributed with Mac OS X, is
too widely spaced.Now, this canbe rectibed, as shown below.



Somebpller text for our exampleto take
up somespace,and to demonstratethe
large defaultinterword spacein Cochin.

aGPOUTQFD\$PDIJOAN
aGJMMFSUFYU
aWTQBDF\ FN~

Somebllertextfor ourexampleotakeup
somespaceandto demonstrateghelarge
defaultinterword spacédn Cochun.

aGPOUTQFD< 8PSE4QBDF Y >\$PDIJO"
aGJMMFSUFYU

Be careful with the unpredictable things that the AAT font renderer can do with
the text! Unlike TeX, Mac OS X will allow fonts to letterspace themselves, which
can be seenabove; OpenType fonts, however, will not show this tendency, asthey
do not support this arguably dubious feature.

5.5 Post-punctuation space

If aGSFODITIQ BobDid €bklct, TEX will allow extra spaceafter some punctu-
ation in its goal of justifying the lines of text. Generally, this is considered old-
fashioned, but occasionally in small amounts the e5ect can be justibed, pardon
the pun.

The 1V O DUV B U JedudeQaBd3 & scaling factor by which to adjust the
nominal value chosenfor the font. Note that 1V O D UV B U J P i© doQes uivF
alentto aG SF O DIT,QBaudOtkhe diSerence will only be apparent when a
line of text is under-full.

aOPOGSFODITQBDJOH
aGPOUTQFD\#BTLFSWJIMMEFA”

Letters,Words. Sentences. -FUUF8PSET 4FOUFODFTaQBS
Letters,Words.Sentences. aGPOUTQFD<1VODUVBUJPO4QBDF >S\#BTLFS
Letters,Words.Sentences. -FUUFS8PSET 4FOUFODFTaQBS

aGPOUTQFD<1VODUVBUJPO4QBDF >\#BTLFSYV
-FUUFSPSET 4FOUFODEFT

Also be aware that the above caveat for interword spacealso applies here, so
after the last line in the above example,the 1V O D UV B U JiBrQIEa&kénFlle
instanceswill be .

5.6 Letter spacing

Letter spacing, or tracking, is the term given to adding (or subtracting) a small
amount of horizontal spacein between adjacent characters. It is specibed with
the - F U U F S 4vhiBiDtekes a numeric argument.

The letter spacing parameter is anormalised additive factor (not ascaling fac-
tor); it is debPned as a percentage of the font size. That is, for a .+ pt font, a letter
spacing parameter of O Qwill add +.. pt between eachletter.

aGPOUTQFD\%JEPU"
aBEEGPOUGFBUVSF\-FUUFS4QBDF A
64& 53"$,*/( '03 %*41-": $"14 5&95 aa
aBEEGPOUGFBUVSF\-FUUFS4QBDF A
64& 53"$,*/( '03 %*41-": $"14 5&95

USE TRACKING FOR DISPLAY CAPS TEXT
USE TRACKING FOR DISPLAY CAPS TEXT



This functionality shouldnot beusedfor lowercasgext, which is spacing correctly to
begin with, but it can be very useful, in small amounts, when setting small caps
or all capstitles. Also seethe OpenType 6 Q Q F Sapton bf the - F U U Fe&tlre
(Section3.00n page .3).

5.7 The hyphenation character

The letter used for hyphenation may be chosenwith the ) Z Q | F O $dafu&e. It
takes three types of input, which are chosenaccording to some simple rules. If
the input is the string / P QtRen hyphenation is suppressed for this font. If the
input is asingle character,then this characteris used. Finally, if the input is longer
than a single characterit must be the UTF-, slot number of the hyphen character
you desire.

Below, Adobe Garamond ProOsippercase hyphenation character<is used to
demonstrate a possible use for this feature. The second example redundantly
demonstratesthe default behaviour of using the hyphen asthe hyphenation char-
acter.

A MULTITUDE OF

OBSTREPEROUSLY AaEFGaUFYU

HYPHENATED ENTITIES \" 6-5*560%& 0' 0#453818&3064-: ):1)&/"5&% &/5*5*&4
A MULTITUDE OF OBSTREPER- aQBSaWTQBDF\ FY"”

OUSLYHYPHENATED ENTITIES

aGPOUTQFD<)ZQIFO$IBS /POF>\"EPCF (BSBNPOE 1SF
aGPOUTQFD<)ZQNFOERBSF\(BSBNPOE 1SP" aUFYU

A MULTITUDE OF OBSTREPER! aGPOUTQFD<)ZQIFOS$IBS ' #">\"EPCF (BSBNPOE 1SP
OUSLYHYPHENATED ENTITIES

Note that in an actual situation, the 6 Q Q F S BpBoh Fof the - F U U Fe&flire
would probably supply this for you (seeSection3.00n page .3).

The xitxtra packageredebneslATEXOsa macro such that it adjusts along with
the above changes.

5.8 Font transformations

In rare situations usersmay want to mechanically distort the shapesof the glyphs
in the current font. PleasedonObveruse thesefeatures;they canbe extremely ugly
if overused.

aGPOUTQFD\$IBSJT 4*-~ aFNQI\"#$YZ[» aRVB

ABCxyz - ABCxyz aGPOUTQFD<'BLFAMBOU  >\$IBSJIT 4*-A "#8$)

aGPOUTQFD\$1BS#%Y4&[-aRVBE

ABCxyz  ABCxyz aGPOUTQFD<'BLF4USFUDI >\$IBSJIT 4*-A "#§°

aGPOUTQFD\$IBSJT 4*-» aUFYUCG\"#$YZ[" aR
aGPOUTQFD<'BLF#PME S\$IBSIT 4*-N "#$YZ

If values are omitted, their defaults are as shown above.

ABCxyz ABCxyz

4 found the character,and its number, in Mac OS XO<haracter Palette.



6 Font-dependent features

This section covers eachand every font feature cateredfor by this package.Some,
in fact, have already be seenin previous sections. There are too many to list in
this introduction, but for a brst taste of what is available, here is an example of
the Apple Chancery typeface:

aGPOUTQFD<

, $PMPVS $$ $$
#y 1$% e&amp'e of IVNCFST OME4UZMF

)pp'e C*ancer+ 7FSUJDBM1P"TJUJPO OSEJOBM
7BSJBOU >\"QQMF $IBODFSZ"
.Z TU FYBNQMF PGaa "QQMF $IBODFS:
Multiple options may be given to any feature that acceptsnon-numerical input,
although doing so will not always work. Some options will override others in
generally obvious ways; /VNCFST \0M EXQZMESnOmake much sense
becausethe two options are mutually exclusive, and XgTeX will simply use the
last option that is specibed(in this caseusing -JOJ&@dl OME4YUYZMF
If afeature or an option is requested that the font does not have, a warning is
given in the console output. As mentioned in ....0 on page/ thesewarnings can
be suppressedby selectingthe <R V J pddkage option.

6.1 Different font technologies: AAT and ICU

XeTEX supports two rendering technologiesfor typesetting, selectedwith the 3 F O
E F Sferg feature. The brst, " " 5is that provided (only) by Mac OS X itself. The
second, * $,6s an open source OpenType interpreter. It provides much greater
support for OpenType features, notably contextual arrangement, over " "5

In general, this feature will not needto beexplicitly called: for OpenType fonts,
the * $ fenderer is used automatically, and for AAT fonts, " " % chosenby default.
Somefonts, however, will contain font tablesfor bothrendering technologies, such
asthe Hiragino Japanesefonts distributed with Mac OS X, and in thesecasesthe
choice may be required.

Among some other font features only available through a specibcrenderer,
*$ @rovides for the 4 D S Ja@dJ - B O H Vf&aklifes, which allow di5erent font
behaviour for di5erent alphabets and languages; seeSection3..- on page*/ for
the description of thesefeatures. Becausthesdont featureccanchangevhichfeatures
areableto beselectedor thefont instance theyareselectedby fontspec beforeall others
andwill automaticallyandwithout warning selecthe * $ Genderer.

6.2 Optical font sizes

Optically scaledfonts thicken out asthe font size decreasesin order to make the
glyph shapesmore robust (lessprone to losing detail), which improves legibility.
Conversely, at large optical sizesthe serifs and other small details may be more
delicately rendered.

Optically sized fonts can be seenin either OpenType or Multiple Master va-
rieties. The diSerences when dealing with thesetwo are quite signibcant. Open-
Type fonts with optical scaling will exist in several discrete sizes,and these will



be selectedby XgTpX automaticallydetermined by the current font size. The 0 Q U J
D B M 4qghbfibn may be used to specify a diSerent optical size.
For the OpenType font Warnock Pro, we have three optically sized variants:

caption, subhead, and display. With 0 Q U J D B kettd g&ro, no optical size font
substitution is performed:

aGPOUTQFD<0QUJDBM4J[F >\8BSOPDL 1SP $B
8BSOPDL 1SP PQUJDBM TJ[FTaa

Warnock Pro optical sizes aGPOUTQFD<0QUJDBM4J[F >\8BSOPDL 1SP~
Warnock Pro optical sizes 8BSOPDL 1SP PQUJDBM TJ[FTaa
WarnockProopticalsizes aGPOUTQFD<0QUJDBMA4J[F >\8BSOPDL 1SP 4V
WarnockProopticalsizes 8BSOPDL 1SP PQUJDBM TJ[FTaa

aGPOUTQFD<0QUJDBM4J[F >\8BSOPDL 1SP %
8BSOPDL 1SP PQUJDBM TJ[FT

Automatic OpenType optical scaling is shown in the following example, in
which weOvescaleddown some large text in order to be able to compare the dif-
ference for equivalent font sizes: (this gives the same output aswe saw in the
previous example for Warnock Pro Display)

aGPOUTQFD\8BSOPDL 1SP"
Automatic optical size "VUPNBUJD PQUJDBM TJ[F aa
Automaticopticalsize aTDBMFCPY\ ~™Ma)VHF

"VUPNBUJD PQUJDBM TJ[F"

Multiple Master fonts, on the other hand, are parameterised over orthogonal
font axes,allowing continuous selectionalong suchfeaturesasweight, width, and
optical size (seeSection3.., onpage*/ for further details). Whereasan OpenType
font will have only afew separateoptical sizes,a Multiple Master fontOsoptical
size canbe specibedover acontinuous range. Unfortunately, this Rexibility makes
it harder to createan automatic interface through IATEX, and the optical size for a
Multiple Master font must always be specibedexplicitly.

aGPOUTQFD<0OQUJDBM4J[F >\.JOJPO .. 3PNBO"

PQUJDBM TJ[F UFTU aa
aGPOUTQFD<OQUJDBM4J[F >\.JOJPO .. 3PNBO"
PQUJDBM TJ[F UFTU aa
aGPOUTQFD<O0QUJDBM4J[F >\.JOJPO .. 3PNBO"
PQUJDBM TJ[F UFTU aa

The 4 J[F'F B Uféa&urel( Section 0.2 on page -) can be used to specify ex-

actly which optical sizeswill be used for ranges of font size. For example, some-
thing like

aGPOUTQFD<
4J[F'FBUVSFT \

\4J[F OQUJDBMAYI[F
\4J[F OQUJDBMA4J[F
\4J[F OQUJDBMA4J[F
\4J[F OQUJDBM4J[F ~~

>\8BSOPBRN



6.3 Ligatures

-JH B U f&8dr To the replacement of two separate characters with a specially
drawn glyph for functional or %sthetic reasons.For AAT fonts, you may choose
from any combination of 3SFRVJS$SPHE NPBOSdF % J T D S F U)) PROHBRSTE
CVWIQIUI/RRPWBSEESFW4RNB*FEVB.OEJD

The brst three are also supported in OpenType fonts, which may alsouse )J T
UPSJand BIP O U F YTd MR illigature option o!, prebxits namewith / Pe.g,
IP%JQIUIPOH
[pin aGPOUTQFD<-JHBUVSFT 3BSF>\"EPCF (BSBNPOE
Iri"  Prelly aUFYUJU\TUSJDU GJSFGMZ%Ma
Strictﬁrefly aGPOUTQFD<-JHBUVSFT /PSPNNPO>\"EPCF (BSBN
aUFYUJU\TUSJDU GJSFGMz~

Some other Apple AAT fonts have those ORarelijatures contained in the *D F
M B O featlre. Notice alsothat the old TpX trick of splitting up aligature with an
empty bracepair doesnot work in XgTeX; you must usea +pt kern or al C ReY,
a O \J M Bplit the charactersup.

6.4 Letters

I v1.6: This feature has changed The - F U U fe&drespecibeshow the letters in the current font will look. For AAT
names along with its options, fonts, you may choosefrom /PSNBRQFSDBXFSDBNBEMM&B QD J
breaking backwards compatibility! UJBM$BQT
OpenType fonts have some diSerent options: 6 Q Q F SDAENIBFM M §1IH-Q T
1v19:The 6QQFSDBTBIJUF$SBQUOFSDBTF4NEMNFEBR@T F 1 Fduhd &6 DR B@ETIE caps
variants have changedd.g., from are smaller than small caps. Mixed casecommands turn lowercase letters into
4."--$"lokllow formore  the smaller caps letters, whereas uppercase options turn the capital letters to
Rexible option handling inthe  the smaller caps (good, e.g, for applying to already uppercase acronyms like
future. The old forms still work, for - S\ ASAGPUnicase®a weird hybrid of upper and lower caseletters.

nowE

aGPOUTQFD<-FUUFST 4NBMM$BQT>\5F9 (ZSF "EWFOUI
THIS SENTENCE NO VERB 5)*4 4&/5&/%$& OP WFSC aa
THIS SENTENCE NO verb aGPOUTQFD<-FUUFST 6QQFSDBTF4ANBMMS$BQT>\5F9 (Z

5)*4 4&/5&/%$& OP WFSC

The 6 Q Q F S @pBoh Hs also provided but it will (probably) not actually map
letters to uppercase=It will, however, selectvarious uppercase forms for glyphs
such asaccentsand dashes.

aGPOUTQFD\8BSOPDL 1SP”

UPPER-CASEEXAMPLE 611&8"4& &9".1-& aa
UPPER!ICASEEXAMPLE aBEEGPOUGFBUVSF\-FUUFST 6QQFSDE
611&$"'4& &9".1-&

The ,F S O Jéatdre also contains an 6 Q Q F S bpBohf which adds a small

amount of spacing in between letters (seeSection3../ on page *. ). This feature

was originally planned to beincluded with the oneabove(so -FUUFEQQFSDBTF
would do both punctuation andtracking), but | decided that it would be a bad

idea to break the one-to-one correspondence with fontspec and OpenType fea-

tures. (Sorry TUGboat readers!)

3f you want automatic uppercase letters, look to IATeXOsa . B L F 6 Q Q E@nBrlF



6.5 Numbers

The /V N C FeS&tiire debPneshow numbers will look in the selectedfont. For both
AAT and OpenType fonts, they may be a combination of -JO J® 19 M E 4 laadM F
1SPQPSUa PPBNMTQ@®P latker is good for tabular material). The syn-
onyms 6 QQ F San® THX F S [ahe dgkivalent to -J O J&néH O M E 4 Ur&shkE-
tively. The di5erences have beenshown previously in Section0.* on page, .

For OpenType fonts, there is alsothe 4 M B T | F EopEd® Rvhich replacesthe
default zero with aslashedversion to prevent confusion with an uppercase O00.

aGPOUTQFD</VNCFST -JOJOH>\5F9 (ZSF #POVN

|
0123456789 1123456789 aGPOUTQFD</VNCFST 4MBTIFE;FSP>\5F9 (ZSF .

6.6 Contextuals

This feature refers to glyph substitution that vary by their position; things like
I v1.9: This feature used to be contextual swashesare implemented here. The options for AAT fonts are 8 P S
called 4 X B T.MRidname st E*OJU BPME'JOBAOF *0JUJI6 M'J@RIM O OIS called Onon-Pnal®
works, for now.  sometimes). As non-exclusive selectors,like the ligatures, you canturn them o5
by prebxing their name with /P

aOFXGPOUGBDFaGBODZ
<$POUFYUVBMT \8BBEEOUQWE®M>
\)PFGMFS 5FYU *UBMJD*"
aGBODZ XIFSF JT BMM UIF WFHENJUF

-her; is a< th; =egemit;

aGPOUTQFD<$POUFYUVBMT *OOFS>\)PFGMF
A*OOFXBTIFT DBO aFNQI\TPNFUJINFTA
DPOUBJO UIF BSDIBJD MPOH_T

For OpenType fonts, all feature options asabove but the -J O F * O JidaluBe\hre
1 v1.9: Usedtobe $ P O U FY Usuppdrted, and 4 X Bflilns on contextual swashes

‘Inner’ fwathes can Bometimes
contain the archaic long s.

still works. aGPOUTQFD\8BSOPDL 1SP~ aJUTIBQF
Without Contextual Swashes 8JUIPVU $POUFYUVBM 4XBT4RT
With Contextual Swashes; cf. W CS aGPOUTQFD<$POUFYUVBMT 4XBTI>\8BSOPD!
8JUI $POUFYUVBM 4XBTIFT DG 8 $ 4

Historic forms (e.g, long s as shown above) are accessedin OpenType fonts via
the feature 4U ZM F ) J T thiRiS ddberally not contextual in OpenType, which
is why it is not included here.

| v1.18: New! New option "M U F S pBddponds to the raw feature D B M should usually

be activated by default.

6.7 Vertical position

The 7F S U JDB M 1 featurélid Bs€d to accessthings like subscript (*OGF$JP S
and superscript (4 V Q F $rdumBers and letters (and a small amount of punctu-

ation, sometimes). The 0 S E J @piidv is (supposed to be) contextually sensitive

to only raise charactersthat appear directly after a number.



aGPOUTQFD\4LJB"

/IPSNBM
aGPOUTQFD<7FSUJDBM1PTJUJPO 4VQFSJPS
Normal /012346339:6;: 4VQFSJPS
$/< '=> +3> &<? @<? WABC>2 aGPOUTQFD<7FSUJDBM1PTJUJPO *OGFSJPS
*OGFSJPS aa

aGPOUTQFD<7FSUJDBM1PTJUJPO OSEJOBM>
TU OE SE Ul Ul BCDEF

OpenType fonts also have the option 4D JF O U J G J D Wwhich e8ehBsSurther

below the baselinethan *OGF S, BB Well as /VNFSBUdPBFOPNJOBUP S
creating arbitrary fractions (seenext section). Beware, the 0 S E J @&tde will

not work correctly for all OpenType fonts!

aGPOUTQFD<7FSUJDBM1PTJUJPO 4VQFSJPS>\8BSOPDL
4VvQ BCEFIIJMN®OHPSTU aa

Sup.--#$%&-(),7@l23456789.aGPOUTQFD<7FSUJDBM1PTJUJPO IVNFSBUPS>\8BSOPDL

Numerator: <=>?@
Denominator: ABCDE

"IVNFSBUPS aa
aGPOUTQFD<7FSUJDBM1PTJUJPO %FOPNJOBUPS>\8BSO!
%FOPNJOBUPS aa

_ Scientibcinferior: FGHIJ 4 G pOUTQFD<7FSUJDBM1PTIUJPO 4DJFOUJGJID*OGFSJPS
OOrdlnaIs®12*d3,d4.h0.h ADJFOUJGJD *OGFSJPS aa

! v1.7: This feature has changed:
no backwards compatibility!

aGPOUTQFD<7FSUJDBM1PTJUJPO 0OSEJOBM>\8BSOPDL 1
AOSEJOBNMU OE SE Ul Ul

The xltxtra package redebnesthe aUFYUTVCaD QUUFYUTVQFSTDSJQU
commands to use the above font features.

6.8 Fractions

Many fonts come with the capability to typeset various forms of fractional mate-
rial. This is accessedn fontspec with the 'S B D U Jdait0ré&, which may beturned
0 ©r 0 Gisboth AAT and OpenType fonts.

In AAT fonts, the Ofractionslash®r solidus character, which may be obtained
by typing @  10ijs to be used to create fractions. When 'S B D U JaRe@uined
0 @hen only pre-drawn fractions will be used.

\fontspec[Fractions=On]{Skia}
102 \quad 5U6 \\ % fraction slash
1/2 \quad 5/6 % regular slash

D ,U-
$E' |E-

Using the % J B H BEIdNJAAT only), the font will attempt to createthe fraction
from superscript and subscript characters. This is shown in the following exam-
ple:

FGHIJ U KLMNO \fontspec[Fractio,ns:Diagonal]{Sklia}
$+,*)E'&—%@ 13579U24680 \\ % fraction slash

\quad 13579/24680 % regular slash
OpenType fonts simply use aregular text slashto createfractions:

aGPOUTQFD\)JSBHJOP .BSV (PUIJD 1SP 8 ~
aRVBE aRVBE aRVBE aa

U = aBEEGPOUGFBUVSF\'SBDUJPOT 00"

aRVBE aRVBE aRVBE aa



&b

Sphinx Of Black QuartZ2/*" M9 V+
Cphinx Df Elack Quartz]2/*" @9

! v1.18: New!

Some(Asian fonts predominantly) also provide for the "M U F S @&udel

aGPOUTQFD\)JSBHJOP .BSV (PUIJD 1SP 8 ~

aRVBE aRVBE aRVBE aa
&e &l aBEEGPOUGFBUVSF\'SBDUJPOT "MUFSOBUF~"
aRVBE aRVBE aRVBE aa

The xltxtra package provides a a W G &Biband for creating arbitrary so-called
Ovulgar@actions:

) aGPOUTQFD\8BSOPDL 1SPA
<>@HMNO aWGSBD\ A\ A

6.9 Variants

The 7 B S J Be@tlre takes a single numerical input for choosing diSerent al-
phabetic shapes.DonOtmind my fancy example  IOmjust looping through the
nine (!) variants of Zapbno.

aOFXDPVOUFS\WBS*"aOFXDPVOUFS\USBOT"
aXIJMFEP\aWBMMF\WBS”"
aTUFQDPVOUFS\USBOT"
aGPOUTQFD<7BSJBOU aUIFWBS
$PMPVS aUIFUSBOTaUIFUSBOT>\;BQGJO
aNBLFCPY< aXJEUI>\E"
aTUFQDPVOUFS\WBS/"

For OpenType fonts, 7 B S J Be®¢isa OStylisticSetOagain specibednumerically. |
donOhave afont to demonstrate this feature with, unfortunately. SeeSection4 on
page*2 for away to assignnamesto variants, which should be done on a per-font
basis.

6.10 Alternates

Selectionof "M U F S<agahimust be done numerically. HereOsin example with
an AAT font:

aGPOUTQFD<"MUFSOBUF >\)PFGMFS 5FYU *UBMJD
4Q1JOY 0G #MBDLaZMBEBRF +VEHF .Z 7PX” aa

. aGPOUTQFD<"MUFSOBUF >\)PFGMFS 5FYU *UBMJD
F+ 4Q1JOY 0G #MBDLaZMBEBRF +VEHF .Z 7P XA

SeeSection4 on page *2 for away to assignnamesto alternates, which should be
done on a per-font basis.

For OpenType fonts, this option is used to accessnumerical variations of the
raw T B Neature. | canOshow an example, but hereO$ow it would be used:

aGPOUTQFD<"MUFSOBUBFNUJESBNPOE

Numbering startsfrom for the brststylistic alternate. Note thatthe 4UZMF "MUFSOBUF
option is equivalent to "M U F S O & @deesshe default case.



6.11 Style

The options of the 4 U Zfehkure are debnedin AAT asone of the following: % J T
Q MO H S BAWIRVEVY N J O B U*RUBBIMBA WIS BBMMHBRYIUMIOHS$SBQT
ICU supported options are "M U F S, O-RJBH J.DT U P,SS\NDS 4 X B, T5l J
UMJOH$BRI[POUBMdBB8UJDBM,BOB
aGPOUTQFD\8BSOPDL 1sSP”?
KQRkvwy L, 23LWXZ aa
| " #$(y&' aBEEGPOUGFBUVSF\4UZMF "MUFSOBUF~*
' ,23LWXZ
Note the occasionalinconsistency with which font features are labelled; a long-
tailed OQGould turn up anywhere!
aGPOUTQFD\"EPCF +FOTPO 1SP"
MQZ e aa
I " # aBEEGPOUGFBUVSF\4UZMF )JTUPSJD"
.2

aGPOUTQFD\"EPCF (BSBNPOE 1SP”"

TITLING CAPS 5%5-%/( $"14 aa

npn 0) "\* aBEEGPOUGFBUVSF\4UZMF 5JUMJOHS$BQT
#SH%& () 5%5-*/( $"14
Two featuresin one example; * U B M\9datsthe Latin text and 3 V @h& Japanese:

. aGPOUTQFD\)JSBHJOP .JODIP 1SP 8 #
- B U JQ@f é8a»el BUJO ‘O\f é§a»ét aa

0/ OO/ DEAAOA S g s aBEEGPOUGFBUVSF\4BZREN*UBMJD
Y0 %% ¥e8%0-%221162*2 2.1y "BUJO ‘OVf 6§Ax»8t

Note the di5erence here between the default and the horizontal style kana:
aGPOUTQFD\)JSBHJOP .JODIP 1SP*

‘O\f e8a»e! ‘O\f 6§a»e!? aa
. \aBEEGPOUGFBUVSF\4UZMF )PSJ[POUBM,
057200 020X0—0n0x0l ‘O\f 684»8147 aa

060_0(',0E1U1 1IN1%1R1# \aBEEGPOUGFBUVSF\4UZMF 7FSUJDBM,B(
‘O\f éga»étn

6.12 Diacritics

Diacritics refer to charactersthat include extra marks that usually indicate pro-
nunciation; e.g, accentedletters. You may either chooseto 4 IR XJEd % FDPN
Q P Thém in AAT fonts.

Somefonts include O etc.asdiacritics for writing ~. YouOllwant to turn this
feature 05 (imagine typing | FMMP H Pan&Edethig Ohell; goodbyedstead!)
by decomposing the two charactersin the diacritic into the onesyou actually want.
I would recommend using the proper TpX input conventions for obtaining such
charactersinstead.

The ) J Edption is for Arabic-like fonts which may be displayed either with or
without vowel markings.

No options for OpenType fonts.

>ORuby€fers to a small optical size, used in Japanesetypography for annotations.
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6.13 Kerning

Well designed fonts contain kerning information that controls the spacing be-
tween letter pairs, on an individual basis.The , F S O Jdathre provides options
to control this, for OpenType fonts only.

The options provided for now are 0 00 G(@nOtknow why youOdwant to),
and 6QQFSDBTF

aGPOUTQFD\8BSOPDL 1SP”

Ta AV 5B "7 aa
TaAV aGPOUTQFD<,FSOJOH 0GG>\8BSOPDL 1
5B "7

As brie3y mentioned previously at the end of Section3.00n page .3,the 6 Q
Q F S DdpfioR will add a small amount of tracking between uppercase letters:

aGPOUTQFD\8BSOPDL 1SP"
UPPER-CASEXAMPLE 611&$'4& &9".1-& aa
UPPER-CASEEXAMPLE aBEEGPOUGFBUVSF\,FSOJOH 6QQFSDE
611&8'4& &9".1-&

6.14 CJK shape

There have beenmany standards for how CJKideographic glyphs are Osupposed®

to look. Somefonts will contain many alternate glyphs available in order to beable

to display thesegylphs correctly in whichever form is appropriate. Both AAT and
'vi.9:Was $1B SBDUFS 40®QFpe fonts support the following $+,4 | Boftens: 5SBEJU ] R DONBQM J

which wasn't very descriptive.No G JFE*4 , +*4 |, +*4 ,and &Y Q FGpehType also supports the /-$
backwards compatibility. option.

aGPOUTQFD\)JSBHJOP .JODIP 1SP"

fg . U \aBEEGPOUGFBUVSF\$+,4I1BQF 5SBEJUJPOBM~
’ fga U, » aa
fO 4 KpK’O, \aBEEGPOUGFBUVSF\$+,4IBQF /-$"
- B fga u, ~ aa
Nel U, \aBEEGPOUGFBUVSF\$+,41BQF &YQFSU"
fga u, »

6.15 Character width

Many Asian fonts are equipped with variously spaced characters for shoe-
horning into their generally monospaced text. These are accessedthrough the
Iv19:Was 5FYU4QRWBIchO Hb | B S B D U F $8tlife.@br now, OpenType and AAT share the same six op-
wasn't very descriptive.No  tions for this feature: 1SPQPS U IJWNDMBWSBIIJSEVBSUMIUJFSOBUF1SP
backwards compatibility. QP S U JR@B M U F S O B AR BiksbGllows % F G B/retlwn to whatever
was originally specibed.

Apple seemsto be adapting its AAT featuresin this regard (at leastin the fonts it distributes with
Mac OS X) to have a one-to-one correspondencewith the equivalent OpenType features. Previously
AAT was more bne grained, but naturally theyOrenot documenting their AAT tables any more, so if
the following features donOtwork for a specibcfont let me know and I10lltry and seeif anything can
be salvaged from the situation.



Japanesalphabetic glyphs (in Hiragana or Katakana) may be typeset propor-
tionally, to better bt horizontal measures,or monospaced, to btinto the rigid grid
imposed by ideographic typesetting. In this latter case,there are also half-width
forms for squeezingmore kanaglyphs (which arelesscomplex than the kanji they
are amongst) into a given block of space.The same features are given to roman
letters in Japanesefonts, for typesetting foreign words in the same style as the
surrounding text.

aEFGaUFTU\aNBLFCPY< DN><M>\'O\f~
aNBLFCPY< DN><M>\éga»ein

<é<¢<<t =F==?==C= BCDEFG aNBLFCPY< DN><M>\BCDEFG""
‘O\f éga»et 012345aGPOUTQFD\)JSBHJOP .JODIP 1SP"
3 N|f€e ()*+,\aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI 1SPQPSUJPO|

\aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI 'VMM~aUFTU"
\aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI )BMG"aUFTU"

The samesituation occurs with numbers, which are provided in increasingly il-
legible compressedforms:

aGPOUTQFD<3FOEFSFS ""5>\)JSBHJOP .JODIP
\aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI 'VMM~"
° ° Naa

N
gUGOUUOGY g \aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI )BMG

Naa
&(& & &1&"&#&$&NE&E&EN&SEEE GHBOUG(FBUVSF\$IBSBDUFS8JEUI 51JSEX
&&&&E&EEEEELEELEELELEEEEEEELELELEEE Naa
\aBEEGPOUGFBUVSF\$IBSBDUFS8JEUI 2VBSUTJ

N

The option $1B SBD UF S 8J HagénOwdtkvwith the default OpenType font
renderer (ICU) due to abug in the Hiragino fonts.

6.16 Annotation

Various Asian fonts are equipped with a more extensive range of humbers and

numerals in diSerent forms. Theseare accessedhrough the " O O P U Bfiéatuf2 O

with the following options: 0OG@PWVPVOEFEBE#BYMMBDL $JSEBIHO
UIFTIATFSJBENBO/VN®BSBMEMBDL4RMBEBFL3IPVQEWRVBSF
%PVCMF$JSDMF

aGPOUTQFD\)FJ SFHVMBS”

aa
aGPOUTQFD<"OOPUBUJPO $JSDMF>\)FJ 3FHVM!
®ceéeéeeiiil aa
O000O6x@UU aGPOUTQFD<"OOPUBUJPO 1BSFOUIFTJT>\)FJ 3
% ¢ AAAAAAE aa

aGPOUTQFD<"OOPUBUJPO 1FSJPE>\)FJ 3FHVME

For OpenType fonts, the only option supported is 0@nd 0G G

aGPOUTQFD\)JSBHJOP .BSV (PUIJD 1SP"
aa
T " %S <« Ee Z o aBEEGPOUGFBUVSF\"OOPUBUJPO 00"

*%k



IOmnot sure if XgTEX can accessalternate annotation forms, even if they exist (as
in this case)in the font.

6.17 Vertical typesetting

XeTEX provides for vertical typesetting simply with the ability to rotate the indi-
vidual glyphs asafont is used for typesetting.

o
aGPOUTQFD\)JSBHJOP .JODIP 1SP"
z 27 [ x
aGPOUTQFD<3FOTERIAHBM 3PUBUFE(MZQIT>\)IJSBHIOP .JODIF
[ aSPUBUFCRY\ [ x» SFRVJSFT UIF HSBQIJDY QBDLBHF
X

No actual provision is made for typesetting top-to-bottom languages; for an
example of how to do this, seethe vertical Chineseexample provided in the XgTpX
documentation.

6.18 AAT & Multiple Master font axes

Multiple Master and AAT font specibcations both provide continuous varia-
tion along font parameters. For example, they donOthave just regular and bold
weights, they can have any bold weight you like between the two extremes.
8FJHBJE,4hd 0Q U JD B Ktdslpported by this package. Skia, which
is distributed with Mac OS X, hastwo of thesevariable parameters, allowing for

a demonstration:
aGPOUTQFD<8RBIHEIWI >\4LJBA"
Really light and extended Skia 3FBMMZ MJHIU BOE FYUFOE&eE 4LJB
Really fat and condensed Skia aGPOUTQFD<BBEWMIU >\4LJIB"

3FBMMZ GBU BOE DPOEFOTFE 4LJB

Variations along a multiple master fontOsoptical size axis has beenshown previ-
ously in Section3.* on page .0.

6.19 OpenType scripts and languages

When dealing with fonts that include glyphs for various languages,they may con-
tain diSerent font features for the diSerent character setsand languagesit sup-
ports. Thesemay be selectedwith the 4 D S =h@dU- B O H \fdatdrEés. The possible
options are tabulated in Table * on page *2 and Table/ on page *3, respectively.
When a script or language is requested that is not supported by the current font,
awarning is printed in the console output.

Becausethese font features can change which features are able to be selected
for the font, they are selectedby fontspec before all others and will specibcally
selectthe * $ enderer for this font, asdescribed in Section3.. on page .0.

*/



6.19.1 4 D S R&atiples

In the following examples,the samefont is usedto typesetthe verbatim input and
the XgTpX output. Becausethe 4 D S JSpbly specibedfor the output, the text is
rendered incorrectly in the verbatim input. Many examples of incorrect diacritic
spacing aswell asa lack of contextual ligatures and rearrangement can be seen.
Thanks to Jonathan Kew, Yves Codet and Gildas Hamel for their contributions
towards theseexamples.

'()*+,-./01/23-+452673/89:);.<===>

1"#%$0
e ?@ABCD
'()*+,-./01/23-+4].K6*6L62389:);.<===>
=rer FEMNHI
'()*+,-./01/23-+4R *L6S389:);.<===>
OPQ s
'()*+,-./01/23-+4bcd626+389:);.<===>
TUVWXVYZ{\JaX_ 4o
ihj '()*+,-/01/23-+4r6S656S6t89:);.<===>
ghihjkl ~ mnopoq e,

'()*+,-./01/23-+4bc2tc+€389:);.<===>

vwx yz{ [{}~wxyz{ vw yz{ |{}~xwyz{

] + '()*+,-./01/23-+416t3589:);.<===>
go Y%of, *...S%o

'()*+,-.101/23-+4%.72.789:);.<===>

<EL e o—(FEoe—ee"’

6.19.2 - B O H VeBahples

Viethamese requires careful diacritic placement:

1 Ii Oi# \fontspec{Doulos SIL}
CdD sSomaot clp s" m#i\\
: \addfontfeature{Language=Vietnamese}
C$p8$m@/ol clp s" m#i

Moldavian, asatypical example from Ralf StubnerO$PL Neu font:

\fontspec{FPL Neu}

@B C $%&' \\
D E F G \addfontfeature{Language=Moldavian}
$% &'

*0



6.19.3 Defining new scripts and languages

a O F X G P O U THorgherddripts and languages may be added with the a O F X G P O laiddDaSd) XU
aOFXGPOUMB®MY BWMA Cokhivditts H-or example,

aOFXGPOUTDSJQU\"SBCJDM\BSBC”
aOFXGPOUMBOHVBHF\5VSLJTIMN\563"

The brstargument is the fontspec name, the secondthe OpenType debnition. The
advantage to using thesecommands rather than a O F X G P O U (Gde8ddtiérsl)-
is the error-checking that is performed when the script or language is requested.

Arabic Ethiopic Limbu Sumero“Akkadian
Armenian Georgian Linear B Cuneiform
Balinese Glagolitic Malayalam Syloti Nagri
Bengali Gothic | Math Syriac
Bopomofo Greek | Maths Tagalog
Braille Gujarati Mongolian Tagbanwa
Buginese Gurmukhi Musical Symbols Tai Le
Buhid Hangul Jamo Myanmar Tai Lu
Byzantine Music Hangul N'ko Tamil
Canadian Syllabics Hanunoo Ogham Telugu
Cherokee Hebrew Old Italic Thaana
| CIK | Hiragana and Katakana Old Persian Cuneiform Thai
| CJKIdeographic | Kana Oriya Tibetan
Coptic Javanese Osmanya Ti#nagh
Cypriot Syllabary Kannada Phags"pa Ugaritic Cuneiform
Cyrillic Kharosthi Phoenician Yi
Default Khmer Runic
Deseret Lao Shavian
Devanagari Latin Sinhala

Table *: Debned 4 D S 3 farlDpenType fonts. Aliased names are shown in adja-
cent positions marked with red pilcrows (} ), debnedin GPOUTQFD DGH

7 Defining new features

This packagecannot hope to contain every possible font feature. Three commands
are provided for selecting font features that are not provided for out of the box.
If you are using them a lot, chancesare IOveeft something out, so pleaselet me
know.
aOFX""5GFBUW&W AAT features may be createdwith this command:
aOF X""5 G RIRatvwés R option' * Vfeaturecodé " \selectoccodé »
Usethe XgTpX ble ""5 JO& UFYto obtain the code numbers. For example:

aOFX""5GFBUVSF\"MUFSOBUF"M\)PFGMFS4XBTIM 2\ A
Ghis is HeGeHby Jonathan ew. aGPOUTQFD<"MUFSOBUF )PFGMFS4XBTI>\)PFGMFS 5
51JT JT 9F5F9 CZ +POBUIBO ,FX

This command replaces a O F X G F B U W8i¢hDspiwded for backwards com-
patibility via GPOUTQFD DGH
aOF X*$6GF B UN&WOpenType features may be createdwith this command:
aOFX*$6 G RBaueS Foptior' » \featuretag" »
In the following example,the Moldavian language (seeSection3..- on page*/ )
must be activated to achieve the e5ect shown.
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Abaza
Abkhazian
Adyghe
Afrikaans
Afar

Agaw

Altai
Ambharic
Arabic

Aari
Arakanese
Assamese
Athapaskan
Avar
Awadhi
Aymara
Azeri
Badaga
Baghelkhandi
Balkar
Baule
Berber
Bench

Bible Cree
Belarussian
Bemba
Bengali
Bulgarian
Bhili
Bhojpuri
Bikol

Bilen
Blackfoot
Balochi
Balante
Balti
Bambara
Bamileke
Breton
Brahui

Braj Bhasha
Burmese
Bashkir
Beti
Catalan
Cebuano
Chechen
Chaha Gurage
Chattisgarhi
Chichewa
Chukchi
Chipewyan
Cherokee
Chuvash
Comorian
Coptic

Cree
Carrier
Crimean Tatar
Church Slavonic
Czech
Danish
Dargwa
Woods Cree

German
Default
Dogri
Divehi
Djerma
Dangme
Dinka
Dungan
Dzongkha
Ebira
Eastern Cree
Edo

Ebk
Greek
English
Erzya
Spanish
Estonian
Basque
Evenki
Even
Ewe
French Antillean
Farsi
Finnish
Fijian
Flemish
Forest Nenets
Fon
Faroese
French
Frisian
Friulian
Futa
Fulani

Ga

Gaelic
Gagauz
Galician
Garshuni
Garhwali
GeOez
Gilyak
Gumuz
Gondi
Greenlandic
Garo
Guarani
Gujarati
Haitian
Halam
Harauti
Hausa
Hawaiin
Hammer-Banna
Hiligaynon
Hindi

High Mari
Hindko
Ho

Harari
Croatian
Hungarian
Armenian

Igbo

ljo

llokano
Indonesian
Ingush
Inuktitut

Irish

Irish Traditional
Icelandic
Inari Sami
Italian
Hebrew
Javanese
Yiddish
Japanese
Judezmo
Jula
Kabardian
Kachchi
Kalenjin
Kannada
Karachay
Georgian
Kazakh
Kebena
Khutsuri Georgian
Khakass
Khanty-Kazim
Khmer
Khanty-Shurishkar
Khanty-Vakhi
Khowar
Kikuyu
Kirghiz

Kisii

Kokni
Kalmyk
Kamba
Kumaoni
Komo
Komso
Kanuri
Kodagu
Korean Old Hangul
Konkani
Kikongo
Komi-Permyak
Korean
Komi-Zyrian
Kpelle

Krio
Karakalpak
Karelian
Karaim
Karen
Koorete
Kashmiri
Khasi

Kildin Sami
Kui

Kulvi

Kumyk
Kurdish
Kurukh

Kuy
Koryak
Ladin
Lahuli
Lak
Lambani
Lao
Latin
Laz
L-Cree
Ladakhi
Lezgi
Lingala
Low Mari
Limbu
Lomwe
Lower Sorbian
Lule Sami
Lithuanian
Luba
Luganda
Luhya
Luo
Latvian
Majang
Makua
Malayalam
Traditional
Mansi
Marathi
Marwari
Mbundu
Manchu
Moose Cree
Mende
MeOen
Mizo
Macedonian
Male
Malagasy
Malinke
Malayalam
Reformed
Malay
Mandinka
Mongolian
Manipuri
Maninka
Manx Gaelic
Moksha
Moldavian
Mon
Moroccan
Maori
Maithili
Maltese
Mundari
Naga-Assamese
Nanai
Naskapi
N-Cree
Ndebele
Ndonga
Nepali

Newari
Nagari
Norway House Cree
Nisi

Niuean
Nkole

NOko

Dutch

Nogai
Norwegian
Northern Sami
Northern Tai
Esperanto
Nynorsk
Qji-Cree
QOjibway
Oriya

Oromo
Ossetian
Palestinian Aramaic
Pali

Punjabi
Palpa

Pashto
Polytonic Greek
Pilipino
Palaung
Polish
Provencal
Portuguese
Chin
Rajasthani
R-Cree
Russian Buriat
Riang
Rhaeto-Romanic
Romanian
Romany
Rusyn
Ruanda
Russian
Sadri
Sanskrit
Santali
Sayisi
Sekota
Selkup
Sango

Shan

Sibe

Sidamo

Silte Gurage
Skolt Sami
Slovak
Slavey
Slovenian
Somali
Samoan
Sena

Sindhi
Sinhalese
Soninke
Sodo Gurage
Sotho

Albanian
Serbian
Saraiki

Serer

South Slavey
Southern Sami
Suri

Svan

Swedish
Swadaya Aramaic
Swabhili

Swazi

Sutu

Syriac
Tabasaran
Tajiki

Tamil

Tatar

TH-Cree
Telugu

Tongan

Tigre

Tigrinya

Thai

Tahitian
Tibetan
Turkmen
Temne
Tswana
Tundra Nenets
Tonga

Todo

Turkish
Tsonga
Turoyo Aramaic
Tulu

Tuvin

Twi

Udmurt
Ukrainian
Urdu

Upper Sorbian
Uyghur

Uzbek

Venda
Vietnamese
Wa

Wagdi
West-Cree
Welsh

Wolof

Tai Lue

Xhosa

Yakut

Yoruba

Y-Cree

Yi Classic

Yi Modern
Chinese Hong Kong
Chinese Phonetic
Chinese Simpliped
Chinese Traditional
Zande

Zulu

Table/: Debned - B O H ¢ BiHIpenType fonts. Note that they are sorted alphabetically not by name but by
OpenType tag, which is alittle irritating, really.
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\newICUfeature{Style}{NoLocalForms}{ -locl}

DEF G \fontspec[Language=Moldavian]{FPL Neu}
$% &' \

@B C \addfontfeature{Style=NoLocalForms}
$%&"

aOF X GPOUG F Bl ¢a€the above commands do not accommodate the desired font feature
(perhaps a new XgTEX feature that fontspec hasnObeen updated to support), a
command is provided to passarbitrary input into the font selection string:
a O F X G P O U marBeUVispht string” »
For example, ZapbPno contains the feature OAvoidd-collisionsO To accesst with
this package,you could do the following:

aOFXGPOUGFBUVSF\"WPJE%DRMHADIBMOTWPJIE E
0123d14567 789d1: aOFXGPOUGFBUVSF\/P"WPIJE»DWRQOWDIBRMOTWPJIE E
aGPOUTQFD¥BWPBEPYW >\;:BQGJOP"
TPDLEPMBHFS SVCEPXOaa
aGPOUTQFD</MB'IBXEY >\;BQGJIJOPA
TPDLEPMBHFS SVCEPXO

The advantage to using the aO F X" "5 G RBAJaA/CBAFX * $ 6 G Ednch&h8d-
is that they checkif the selectedfont actually contains the font feature. By contrast,
a O F X G P O UWwilF BoUgiws &warning for improper input.

0123(14567 789(1:

7.1 Renaming existing features & options

aBMJBTGP O U @ Faidvredike the name of a particular font feature, it may be aliased to another
with the aBM JB T G P O U &istBdhah®P \newnamé “command:

aBMIBTGPOUGFBUVSF\*UBMJD'FBUVSFTA"\*'~
Roman Letters ?nd Cwash aGPOUTQFD<*' \"MUFSOBUF 2>\)PFGMFS 5F

3PNBO -FUUFST aJUTIBQF "OE 4XBTI

Spacesin feature (and option names, seebelow) areallowed. (You may have
noticed this already in the lists of OpenType scripts and languages).
aBMJBTGPOUGFBUYV 8 FeuQuishR@change the name of a font feature option, it can be aliased to

another with the command aBMJB TGP O U G F Bl {oivt S&tEr€yY Y ekiBiidg
name ~ \newnamé

aBMJBTGPOUGFBUVSF\7FSUJDBM1PTJUJPOM7FSU 1PT"
Scientibc aBMJBTGPOUGFBUVSFPQUJPO\7FSUJDBM1PTJUJPOM4DJFOUJGJ
Inferior: FGHIJ aGPOUTQFD<7FSU 1PT 4DJ *OG>\8BSOPDL 1SP”

4DJFOUJGJID *OGFSJPS

This example demonstratesanimportant point: when aliasing the feature options,
the original feature name must be used when declaring to which feature the option
belongs.
Only feature options that exist as setsof bxed strings may be altered in this
way. Thatis, 1SP QP S UcaRli2 Bldsed to 1S RArQthe - F U U Fe&tlre, but
# #annot be substituted for 1V S @M B P M BpéSbcation.For this type
of thing, the aO F X G P O U GomBanhy $hBuld be used to declare a new, e.g,
1VSQMF &&aMre:V S

aOFXGPOUGFBUVSF\1IVSQMF$PMPVS*\DPMPS #HN
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7.2 Going behind fontspec s back

Expert usersmay wish not to usefontspec Ogeature handling atall, while still tak-
ing advantage of its IATEX font selectionconveniences.The 3 B X' F Bfdny fedture
allows literal XgTeX font feature selectionwhen you happen to have the OpenType
feature tag memorised.

aGPOUTQFD<3BX'FBUVSF
'1- /FV TNBMM DBQT
Multiple features can either beincluded in a single declaration:
<3BX'FBUVSF TNDQ POVN>
or with multiple declarations:
<3BX'FBUVSF3BXTF@UVSF POVN>

FPL N%H(1J™  KJL(

TNDQ>\"1- /F\



File I
fontspec.sty

8 Implementation

Herein lie the implementation details of this package. Welcome! 1tOamy brst.

For somereason,| decided to prebx all the packageinternal command names
and variables with [ Gl donOtknow why | chosethose letters, but | guess| just
liked the look/feel of them together at the time. (Possibly inspired by Hermann
Zapf.)

Only proceed if it is XgTpX that is doing the typesetting.

.a3FRVJSF1IBDLBHF\JGYFUFY"
*a3FRVJSFO9F5F9

8.1 Bits and pieces

Conditionals

/ aOFXJGaJG[G!GJSTUUJINF
0a0OFXJGaJG[G!OPCG
2a0OFXJGaJG[G!OPJU
3a0FXJGaJG[G!OPTD
4a0OFXJGaJG[G!UGN
,a0FXJGaJG[G!BUTVJ
-a0OFXJGaJG[G!JDV
+aOFXJGaJG[G!NN

For dealing with legacy maths

. a0OFXJGaJG[G!INBUIIFVMFS
> aOFXJGaJG[GINBUIIMVDJEB
/ aOFXJGaJG[G!QBDLBHFIFVMFSIMPBEFE

For package options:

0aOFXJGaJG![GIDPOGJHGJIMF
2a0OFXJGaJG![G!FVFOD
3a0OFXJGaJG![GINBUI

Counters

4 a0OFXDPVOUaD![GIOFXGG

. aOFXDPVOUaD![G!JOEFY

- aOFXDPVOUaD![G!TDSJQU
*+aOFXDPVOUaD![GIMBOHVBHF

fontspec shorthands:

* aEFGa[G!IOM\??+aTQBDFaTQBDFaTQBDFaTQBDF”"

* aOFXDPNNBOEa[G!1BDLBHF&SSPS< >\

¥ alBDLBHF&SSPS\GPOUTQFD\afG!OM

0 aOFXDPNNBOEa[G!1BDLBHF8BSOJOH< >\

2 alBDLBHF8BSOJOH\GPOUTQGBEDXBaYGFKOMVSFE

3 a0OFXDPNNBOEa[G!1BDLBHF*OGP< >\alBDLBHF*OGP\GPOUTQFD"\



a E F G ! I’'YEX/Blike syntax for various low level commands. Makes life much easier;canOt
aHEF G Ml for the olcial interface

aMFU!IZDRQSPWJEFDPNNBOEAEFG!DY< >\aFYQBOEBGUFSaFEFGaDTOBNF afF
* aQSPWJEFDPNNBOEaHEFG!DY< >\aFYQBOEBGUFSaYEFGaDTOBNF
* aQSPWJEFDPNNBOEaMFU!DD< >\
+ aFYQBOEBGUFSaMFUaDTOBNF aFYQBOEBGUFSaFOEDTOBNFaDTO

8.2 Option processing

. a%FDMBSFOQEREPEUDMN "\ al[GIFVFODGBMTF”

#» a%FDMBSFOQRREPEMMN " al[GIFVFODUSVFE”?

I a%FDMBSFOQUJPO\NBUIMal[GINBUIUSVF”*

0 a%FDMBSFOONBPRIC\@HGINBUIGBMTF”

2 a%FDMBSFOQUJPO\DPOGJHM\al[GIDPOGJHGJIJMFUSVF"
3 a%FDMBSFOQLR®GIBP\a![GIDPOGIJHGIJMFGBMTFE"

4 a%FDMBSFOQUJPO\OPDPOGJHMa![GIDPOGJHGIMFGBMTF"
, a%FDMBSFOQUJPO\RVJIFUAM\
aMFUa[G!1BDLBHF8BSOJOHa[G!1BDLBHF*OGP

o+ aMFUa[G!1BDLBHF*OGPa!HPCCMF"
a%FDMBSFOQUJPO\TIMFOUM\

o aMFUa[G!1BDLBHF8BSOJOHa!HPCCMF

oo aMFUa[G!1BDLBHF*OGPa!HPCCMF"
00a&YFDVUFOQUIJPORE\DEGBESEY |~

02alSPDFTTOQUJPOT

-~
T

=

Only proceed if it is XgTeX that is doing the typesetting:
03a3FRVJSF1BDLBHF\JGYFUFYAX
04a3FRVJISFO9F5F9

8.3 Packages

We require the calc package for autoscaling and a recent version of the xkeyval
packagefor option processing.

oo0a3FRVJSF1IBDLBHF\DBMD*"
0-a3FRVJSF1IBDLBHF\YLFZWBM"< >

8.4 Encodings

Frank Mittelbach has recommended using the C&8family of font encodings to
experiment with unicode. Now that XgTgX can bnd fonts in the U F Y& the
Latin Modern OpenType fonts canbe used asthe defaults. Seethe F V FddlBction
of plesfor how this is implemented.

2+aJG![G!FVFOD

2. aEFGa[G!FOD\&6 ~

2> aSFOFXDPNNBOE\aSNEFGBVMUAM\MNSA

22 aSFOFXDPNNBOE\aTGEFGBVMUAM\NMNTTA
20 aSFOFXDPNNBOE\aUUEFGBVMUA\MNUUA
22 a3FRVJSF1IBDLBHF<a[G!IFOD>\GPOUFOD"
23aFMTF

24 aEFGa[G!FOD\6"

2, aMFUaFODPEJOHEFGBVMUa[GI!FOD

[+



2-aGJ

3+aMFUa65'FODOBNFa[G!FOD

Dealing with a couple of the problems introduced by babel :
3. aMFUaDZSIJMMJDFODPEJOHa[G!FOD
*aMFUaMBUJOFODPEJOHa[G!FOD

3 aH!BEEUP!NBDSPaEPDVNFOU\

30 aMFUaDZSJMMJDFODPEJOHa[G!FOD
32 aMFUaMBUJOFODPEJOHa[G!'FODA?

That latin encoding depPnition is repeated to suppress font warnings. Something
todowith aTFMFDU!Me@iky\Wp id Ehe B VPfe which is read at the be-
ginning of the document.

8.5 User commands

This section contains the dePnitions of the commands detailed in the user docu-
mentation. Only the OtogdevelQdebnitions of the commands are contained herein;
they all use or dePne macros which are debPned or used later on in Section,.3 on
page/2.

8.5.1 Font selection

a G P O U TIiB i3 the main command of the packagethat selectsfonts with various features.
It takestwo arguments: the Mac OS X font name and the optional requested fea-
tures of that font. It simply runs a[ G ! G P O \Whi€hRdXes the samearguments
asthe top level macro and puts the new-fangled font family name into the global
a[ G ! G B Név this new font family is selected.

33aOFXDPNNBOE aGPOUTQFD< ><>\

3 a[GIGPOUTQFD\ "\ ~

3, aGPOUGBNJIJMZa[G!GBNJMZaTFMFDUGPOU
3 aJHOPSFTQBDFT"

aTFUN B JOTaefalowing three macrosperform equivalent operations setting the default font

aTFUTBO T(@sih@ & M Fdther than aSF O F XD PétduBe@IEG ! G B Wil MEange in the

aTFUNP O H@ure) tor a particular family: OromanGansserif, or typewriter (monospaced). |
end them with a O P S N B 86 @& @ theyOreused in the document, the change
registers immediately.

4+ aOFXDPNNBOE aTFUNBJOGPOU< ><>\

4. a[G!GPOUTQFD\ "\ A

4 aMFUaSNEFGBVMUa[G!IGBNJMZ

4 aOPSNBMGPOU~?

40aMFUaTFUSPNBOGPOUaTFUNBJOGPOU

2a0OFXDPNNBOE aTFUTBOTGPOU< ><>\

43 a[G!GPOUTQFD\ ~\ ~

44 aMFUaTGEFGBVMUa[G!GBNJMZ

4, aOPSNBMGPOU"

4- aOFXDPNNBOE aTFUNPOPGPOU< ><>\

+ a[G!GPOUTQFD\ 2\ ~
aMFUaUUEFGBVMUa[G!GBNJMZ

* aOPSNBMGPOU~



aTFUNB Uhescommands are analogousto aTF U S P N Bu@ GtRets | but for selecting
aTFUNBUNWE fent used for a N B U, lé5cNThey can only be used in the preamble of the

aTFUCPME NIBdum@nt. aT F U C P M BduBdd fd& Bpecifying which fonts should be used in
aTFUNBUACPMENBUI

J aOFXDPNNBOE aTFUNBUISN< ><>\

o a[G!GPOUTQFD\ A\ A

2 aMFUa[G!SNNBUITa[G!GBNJMZA

3 aOFXDPNNBOE aTFUCPMENBUISN< ><>\

4 a[G!GPOUTQFD\ A\ A
aMFUa[G!SNCPMENBUITa[G!GBNJMZ"

- aOFXDPNNBOE aTFUNBUITG< ><>\

a[GIGPOUTQFD\ A\ A

aMFUa[G!TGNBUITa[G!GBNJMZA"

» aOFXDPNNBOE aTFUNBUIUU< ><>\

4 a[GIGPOUTQFD\ 7\ A

0 aMFUa[G!'UUNBUITa[G!GBNJIMZA

2alPOMZQSFBNCMFaTFUNBUISN

3a'POMZQSFBNCMFaTFUCPMENBUISN

4alPOMZQSFBNCMFaTFUNBUITG

., alPOMZQSFBNCMFaTFUNBUIUU

If the commands above are not executed,then a S N E F Gd&cy WllUbe used.

- aEFGa[G!SNNBUIT\aSNEFGBVMU*”*
++ aEFGa[G!TGNBUIT\aTGEFGBVMU"
+ aEFGa[G!UUNBUIT\aUUEFGBVMU"

'
+

aOFXGPOUGHENmaD takes the arguments of a G P O UWit® aPrepended !instancecmd'
aOF X G P O (cedeFmiddle optional argument generatedby ScottPakinOsiewcommand!py ).
This command is used when a specibcfont instance needsto be referred to repet-
itively (e.g, in asection heading) sincecontinuously calling a[G! G P O $ h€-F D
bcient becauseit must parse the option arguments every time.
a[G !GP O dap@es dfont family and savesits namein a[G! G B Nrhis Z

family isthen usedin atypical NFSS a G P O U Gdédbdailod, savedin the macro
name specibed.

++ aOFXDPNNBOE aOFXGPOUGBNJIJMZ< >\

4+ alJGOFYUDIBS<\aOFXGPOUGBNJMZ!J "\aOFXGPOUGBNJMZ!J <>~
+0 aEFGaOFXGPOUGBNJIJMZ!J < > \

+2 a[GIGPOUTQFD\ ~\ ~

+3 aFEFGa!UFNQB\

+4 aOPFYQBOEa%FDMBSF3PCVTU$SPNNBOEaOPFYQBOE

-+, \aOPFYQBOEaGPOUGBNJIJMZ\a[GIGBNJMZ*"aOPFYQBOEaTFMFDU(

+ alUFNQB~”

a O F X G P Quee&aB ih&ocumented feature of the # P M E 'f@auté; if its argu-

ment is empty (i.e, # P M E ' P Q tdeh fo bold font is searchedfor.

.+ aOFXDPNNBOE aOFXGPOUGBDF< >\
a!JGOFYUDIBS<\aOFXGPOUGBDF!J "\aOFXGPOUGBDF!J

* aEFGaOFXGPOUGBDF!J < > \

A a[G!GPOUTQFD\#PNB'RONRANBMMS$BQT'PQUMNA

.0 aFEFGalUFNQB\

) aOPFYQBOEa%FDMBSF3PCVTU$SPNNBOEaOPFYQBOE

/*



.3 \aOPFYQBOEaGPOUGBNJIJMZ\a[GIGBNJMZ*"aOPFYQBOEaTFMFDU(
4 alUFENQB”

8.5.2 Font feature selection

aEFGBVMUG P O Uhis BatkoI&kes one argument that consists of all of feature options that will
be applied by default to all subsequent a G P O U &t@lF-ddmmands. It storesits
valuein a[ G!E F G BV M U (ifti@lisedl R@ApEy), which is concatenatedwith the
individual macro choicesinthe a[GIHFU!GFBUV SFBSE.RVFTUT

aOFXDPNNBOE aEFGBVMUGPOUGFBUVSFT< >aEFGa[G!IEFGBVMU!P
aMFUa[G!'EFGBVMU!PQUJPOTa!FNQUZ

aBEE G P O U G HrBaydestb be able to extend the feature selection of a given font, two things need
to beknown: the currently selectedfeatures,and the currently selectedfont. Every
time afont family is created, this information is saved inside a control sequence
with the name of the font family itself.

This macro extractsthis information, then appendsthe requestedfont features
to add to the already existing ones, and calls the font again with the top level
a G P O UcbQriand.

The default options are not applied (which iswhy a[GIEFGBVMUIPQUJIPOT
emptied inside the group; this is allowed as a[ G ! G B NsJgMtally debned in
a[ G !GP O)Jsbis Deansthat the only added features to the font are strictly
those specibedby this command.

aBEE GPOU G #dpihkl &lan alias, as| found that | often typed this in-
stead when adding only a single font feature.
>+ aOFXDPNNBOE aBEEGPOUGFBUVSFT< >\

X, aJGDTOBNGBNIMZ!IGPOUEFGaG!GBNIJMZaFOEDTOBNF

R aCFHJOHSPVQ

* aMFUa[G!/'EFGBVMU!PQUJPOTa!FNQUZ

*0 aFEFGa!UFNQB\

*2 aOPFYQBOEa[G!GPOUTQFD

*3 \aDTOBEFGBNJIJMZ!'PQUJPOTaG!GBNJIMZaFOEDTOBNF
*4 \aDTOBEFGBNIJMZ!GPOUOBNFaG!GBNIJMZaFOEDTOBNFA"A
alUFNQB

aFOEHSPVQ

I+ aGPOUGBNJMZa[G!IGBNJMZaTFMFDUGPOU

. aFMTF

J* a[G!1BDLBHF8BSOJOH\

Vi aQSPUFDUaBEEGPOUKGBENER[G!IOM

10 JUDBOOPRW TFEJUBGPOUBNYBTOTFMFDOEEPOUTQFD ~

12 aGlJ

/3 aJHOPSFTQBDFT”
/4 aMFUaBEEGPOUGFBUVSFaBEEGPOUGFBUVSFT

8.5.3 Defining new font features

aOFXGPOUGEBBEWXSFP O U take8toVasgements: the name of the feature tag by which to
referenceit, and the string that is used to selectthe font feature. It usesa counter
to keep track of the number of new features introduced; every time anew feature

1



is debned, a control sequenceis dePned made up of the concatenation of [G
and the new feature tag. This long-winded control sequenceis then called upon
to update the font family string when a new instance is requested.

/., aOFXDPNNBOE aOFXGPOUGFBUVSF< >\
-~ aTUFQDPVOUFS\[G!IOFXGGA

o+ aEFG!DY\ {&[GaUIFaD![G!OFXGG"

0. aEFGJOFILFZ<[G>\PQUJPOTA\ A~<>\
o a[G!'VQEBUF!GBNJMZ\aFDEBNO BGI F*
o a[G!'VQEBUF!GG\ AAA

aOFX""5GF Bhi¥y@dmmand assignsanew AAT feature by its code( , )toanew name( ).
Betterthan a O F X G P O U EaBddiVcBdeksif the feature existsin the font itOs
being used for.
0 aOFXDPNNBOE aOFX""5GFBUVSF< >\

02 aVOMFTTaJDTRP@BWFPOT! aFOEDTOBNF
.03 a[G!'EFGJOF!GPOU!IGFBUVSF\ 7

04 aGl
0, aLFZ!IJGVOEFGJOFE<[G>\ 2\ M)\
0- a[G!1BDLBHF8BSOJOHPEQBOBPBUVSFPWFSXSJUUFO "7

2+ a[GIEFGJOF!GFBUVSFIPQUJPO\ 2\ 2\ A\ A\Aan

aOFX*$6 G F BhiswBmmand assignsa new OpenType feature by its abbreviation () to anew
name ( ).Betterthan a O F X G P O U keEaBdaivVcBecksif the feature existsin
the font itOseing used for.

2. aOFXDPNNBOE aOFX*$6GFBUVSF< >\

2% aVOMFTTaJDTR@WIFPOT! aFOEDTOBNF

2/ a[G!'EFGJOF!GPOU!GFBUVSF\ ~

20 aGlJ

22 aLFZ!JGVOEFGJOFE<[G>\ 2\ MM\

23 a[G!1BDLBHF8BSOJOHPEQBOBPBUVSFPWFSXSJUUFO 27
24 a[G!'EFGJOF!GFBUVSF!PQUJPO\ A2\ A\A\AL AA

aBMJBTGP O UUQgeBtommands for renaming font features and font feature options. Provided
aBMJBTGP OUG F B UQv&EehQdnsistent, they should work for everything.
2, aOFXDPNNBOE aBMJBTGPOUGFBUVSF< >\aNVMUJ!BMJBT!LFZ\

2- aOFXDPNNBOE aBMIJBTGPOUGFBUVSFPQUJPO< >\
3+ aLFZWBM!BMIJIBT!LFZ<[G!IGFBU>\ 2\ 2\ A~

a O F X G P OUMdSIy used internally, but also possibly useful for users, to debPne new Open-
Type Oscripts@napping logical names to OpenType script tags. lterates though
the scripts in the selectedfont to check that itOsa valid feature choice, and then
prepends the (XgTpX) a G Pféaltlire string with the appropriate script selection
tag.

3. aOFXDPNNBOE aOFXGPOUTDSJQU< >\

3 aEFGJOFILFZ<[GIGFBU>\4DSJQUA”\ ~<>)\

3/ a[G!'DIFDL!PU!TDSJQU\ A

.30 aJGI!UFNQTXB

.32 aHMPCBMaD![G!TDSJQUal!lUFNQDOUBaSFMBY
.33 aYEFGa[G!TDSJQU!OBNF\ ~

/0



A+

A,

aYEFGa[GIGBNJMZIMPOH\a[GIGBNJMZ!IMPOH TDSJQU

aYEFGa[GIQSF!GGH[BSQIQYB!GG"
aFMTF

a[G!1BDLBHF8BS@QOPHO\URDBWN Fa[GICBTEBPORBPQBDF
uBJODDSJQU~A

aGJnn

aOF X G PO UM Bodtyw isEdinternally, but alsopossibly useful for users,to debnenew OpenType
Olanguages@apping logical namesto OpenType language tags. Iterates though
the languagesin the selectedfont to checkthat itOsavalid feature choice,and then
prepends the (XgTpX) a G Pféature string with the appropriate language selection

tag.

4 aOFXDPNNBOE aOFXGPOUMBOHVBHF< >\

A4l
.40
42
43
A4
A4,
A4-

Lt

aEFGJOFILFZ<[G!GFBU>\-BOHA"\ ~"<>\

a[G!DIFDL!PUIMBOH\ ~
aJGIUFNQTXB
aHMPCBMaD![GIMBOHVBHFalUFNQDOUBaSFMBY
aYEFGa[GIMBOHVBHF!OBNF\ ~*
aYEFGa[GIGBNJMZIMPOH\a[GIGBNJMZ!IMPOH MBOH
aYEFGa[G!IQSF!GG\MBOGIYB!KEK
aFMTF
a[G!1BDLBHF8BSOJOH\
'POHGPOUOBNFa[G!CB TEBRIPIPQBBIFO
MBOHVBHIGPS$DSJIQUGITDSIJQUYOBNF
aGJnn

8.6 Internal macros

a[G! G P O U THhgsADthe command that dePnesfont families for use, the underlying procedure

of all a G P O Ulk&demmands. Given alist of font features( ) for arequested
,storedin a[G!G P O (lapalix for the a[G'NBLF!BBU!GFBUVSF!TUSJOH
macro), it will debPne an NFSSfamily for that font and put the family name into
a[G!IGBNJMZ

font (

This macro does its processing inside a group, but itOsa bit worthless coz

thereOsall sorts of a H M P &Nl going on. Pity. Anyway, lots of things are
branched out for the pure reasonof splitting the codeup into logical chunks. Some
of it is never evenre-used, soit all might be a bit obfuscating. (E.g, a[ G ! J GQuddJ
a[G!TFU!GPQU!UZQF

First 05, initialise some bits and piecesand run the Q S F Q Be&tlré& process-

ing. This catchesfont features such as 3 F O E Ri&aFcan change the way subse-
quent features are processed.All font features that OslipthroughOthis stage are
savedin the a[ G ! G P O Unh&ife BoUfuture processing.

.2 aOFXDPNNBOE a[GIGPOUTQFD< >\

.3
L4

aCFHJOHSPVQ

a[G!JOJU

aFEFGa[GIGPOUOBNF\ *
aMFUa[G!GBNJMZ!MPOHa[G!GPOUOBNF
aTFULFZT <[G>\QSFQSFQBSTFA\ A
aMFUa[G!VQa[G!GPOUOBNF

2
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~* aFEFGa!'UFNQB\aOPFYQBOEaATFULFZT <[G>\QSFQBSTF"M\a9,7!SNAA
- aMFUa[GIGPOUOBNFa[G!VQ
-0 aMFUa[G!IGPOU!GFBUa9,7!SN
Now check if the font is to be rendered with ATSUI or ICU. This will either be
automatic (basedon the font type), or specibedby the user via a font feature. If
automatic, the a[ G ! TV Gn@clovwill still be empty (other sulces that could be
added will belater in the feature processing),and if it is indeed still empty, assign
it avalue sothat the other weights of the font are specibcallyloaded with the same
renderer. This bxesabug in v...+ for amishmash of Lucida fonts.
2 aGPOUa[G!CBTFGPOU a[G!GPOU!XSBQaBGAGPRIWABNFa[G!TVGGJY
3 aVOMFTTaJG[G!JDV
-4 a[G!TFU!IGPOU!UZQF
aGlJ
aJGYa[G!TVGGJYalFNQUZ
ot aJG[G!'BUTVJ

4, aEFGa[G!ITVGGJY\ ""5~7
ok aFMTF

4/ aJG[G!JDV

*+0 aEFGa[G!ITVGGJY\ *$6"
*+2 aGlJ

*+3 aGJ

44 aGPOUa[G!ICBTFGPOU a[G!GPOU!XSBQaBGAGPROIBNFa[GITVGGJ
*+, aGJ

Now convert the remaining requested features to font debnition strings. This

is performed with a[G!'HFU!GF B UV S Fnt S/Ri¢h VETTRUILrEtAeles the
requested font features and processesthem. To build up the complex family

name, it concatenateseachfont feature with the family name of the font. Sosince

a T F U Ligrdnrmore than once (sincediSerent font facesmay have di5erent fea-

ture names), we only want the complex family name to be built up once, hence

the a[G ! G JS T tbbditirals.

In the future, this will bereplacedby adedicated NBLFG BRéyMM ATFULFZT

declaration. Probably.

*#+ a[G!GJSTUUJINFUSVF

* a[G'HFU!GFBUVSF!SFRVFTUT\a[GIGPOU!GFBU®"

*. a[G!IGIJSTUUJIJNFGBMTF

Now we have a unigue (in fact, too unique!) string that contains the family name

and every option in abbreviated form. This is used with a counter to createa sim-

ple NFSSfamily name for the font weOreselecting.

The font nameis fully expanded, in caseitOslebPnedin terms of macros, before

having its spaceszapped.

*x aVOMFTTaJdDBTEOBN&[G!GBNIJMZIMPOHaFOEDTOBNF

* aFEFGalUFNQB\ ~

*0 aJGDTOBNG!GBND!alUFNQBaFOEDTOBNF

*2 aFYQBOEBGUFSaTUFQDPVOUFSaFMTF

*3 aFYQBOEBGUFSaOFXDPVOUFSaGJ

4 \[G!GBND!alUFNQB~"
aHEFG!DY\[G!6*%!a[G!GBNJMZ!MPOHA"\
aFYQBOEBGUFSaFYQBOEBGUFSaFYQBOEBGUFS

13



- a[BQ!TQBDFaFYQBOEBGUFSalUFNQBaTQBDFa!FNQUZ
**, aFYQBOEBGUFSaDIFGDGIBEONBINBE!UFNQBaFOEDTOBNEF ~

Hhk aGl

» aYEFGa[G!GBNJMZ\a!OBNFVTF\[G!6*%!a[G!IGBNIJMZIMPOH""

Now that we have the family name, we can checkto seeif the family has al-
ready been debned, and if not, do so. Once the family name is created, use it
to create global macros to savethe user string of the requested options and font
name, primarily for usewith aBEEGPOUGFBUVSFT

»0 aVOMFTTaJDT®OEBMFMZ!GPOUOBNFa[G!IGBNIJMZaFOEDTOBNF
2 a[G!1BDLBHF*O G PGR @ K JEHEHS

w3 XJUPQUJR@TG!EFGBVMU!P-QUJIPOT

- aHEFG!DY\[G!GBNJMZ!GPOUOBNFa[G!GBNJMZ"\a[G!GPOUOBNFA
AaHEFG!DY\[G!GBNJMZ!PQUJPOTa[G!GBNJMZ "\ a[G'EFGBVMU!PQU.
aHEFG!DY\[G!GBNJMZ!GPOUEFGa[G!GBNJMZ~"

. \a[G!GPOUOBNFa[G!TVGGJY a[G!QSF!GGa[G!GGA

Next the font family and its shapesare debnedin the NFSS.

All NFSSspecibcationstake their default values, so if any of them are rede-
Pned, the shapeswill be selectedto bt in with the current state. For example, if
a C G E F GsBadélbhkdto Call bold shapesdebned by this packagewill alsobe
assignedto C

The macros a [ G ! @t@l., are used to store the name of the custom bold, etal.,
font, if requested asuser options. If they are empty, the default fonts are used.

First we debne the font family and debne the normal shape: (any shape-
specibcfeatures are appended to the generic font features requested in the last
argument of a[G!INBLF!GPOY!TIBQFT

*. a%FDMBSF'POU'BNJMZ\a[G!FODM\a[G!GBNJMZ"M\~
*[* a[GINBLF!GPOUI!TIBQFT\a[G!IGPOUOBNEF*”"
*I/ \aNEEFGBVMUMaVQEFGBVMUMa[GIGPOU!GFBUa[GIVQIGFBU~"

Secondly, bold. Again, the extra bold options dePnedwith #P ME'F B eh&%e&p+ T
pended to the generic font features. Then, the bold font is dePned either asthe
ATS default (a[G ! NBLF!G P O@pfiohBl @fument is to checkif there actu-
ally is one;if not, the bold NFSSseriesis left undePned) or with the font specibed
with the # P M E 'fleafuté.

*/0 aVOMFTTaJG[G!OPCG

*/2 aJGYa[G!CGa!FNQUZ

*/3 a[GINBLF!GPOU!TIBQFT<a[G!IGPOUOBNF>\ #~

*/4 \aCGEFGBVMUMaVQEFGBVMUMa[G!IGPOU!GFBUa[G!CG!GFBU
*, aFMTF

*/- a[GINBLF!GPOUITIBQFT\a[G!CGA"

*0+ \aCGEFGBVMUMaVQEFGBVMUMa[GIGPOU!GFBUa[G!CG!GFBU
*0. aGJ

0 aGJ

And italic in the sameway:
*0/ aVOMFTTaJG[G!OPJU

*00 aJGYa[G!JUal!lFNQUZ

*02 a[GINBLF!GPOU!TIBQFT<a[G!IGPOUOBNF>\ *~

*03 \aNEEFGBVMUMaJUEFGBVMUMa[G!IGPOU!GFBUa[G!JU!GFBU"
*04 aFMTF
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a[G!TFUIGPO

*0,
*0-
*Qt

*2.

a[GINBLF!IGPOUITIBQFT\a[G!JU~A
\aNEEFGBVMUMaJUEFGBVMUMa[G!IGPOU!GFBUa[G!JU!GFBU"
aGlJ
aGlJ

If requested, the custom fonts take precedencewhen choosing the bold italic font.
When both italic and bold fonts are requested and the bold italic font hasnObeen
explicitly specibed(a rare occurance, presumably), the new bold font is used to
debnethe new bold italic font.

.
%2/
*20
*22
*23
*24
*2,
*o.
x4
*3.
xg¥
*3/
*30
*32
*33
*34
x3,
%3
44
4,
wgx
4
*40
*42

alUFNQTXBUSVF
aJG[G!OPCGalUFNQTXBGBMTFaGJ
aJG[G!OPJUa!UFNQTXBGBMTFaGJ
aJGIUFNQTXB
aJGYa[G!CGJUa!FNQUZz
aJGYa[G!CGa!FNQUZz
aJGYa[G!JUal!lFNQUZ
a[GINBLFI!IGPOUI!TIBQFT<a[G!GPOUOBNF>\ #*~
\aCGEFGBVMUMaJUEFGBVMUMa[G!IGPOU!GFBUa[G!CGJU!
aFMTF
a[GINBLF!IGPOUITIBQFT<a[G!JU>\ #~/
\aCGEFGBVMUMaJUEFGBVMUMa[G!IGPOU!GFBUa[G!CGJU!
aGl
aFMTF
a[G!INBLF!GPOUITIBQFT<a[G!CG>\ *»
\aCGEFGBVMUMaJUEFGBVMUMa[G!IGPOU!GFBUa[G!CGJUI!IG
aGlJ
aFMTEF
a[GINBLF!IGPOUITIBQFT\a[G!CGJU~A
\aCGEFGBVMUMaJUEFGBVYVMUMa[G!IGPOU!GFBUa[G!CGJUIGFI
aGJ
aGJ
aGJ
aFOEHSPVQ~X

8.6.1 Fonts

Ohig mecrosetsa[G ! BUoF ¥ )G ! J® ¥ [ G ! Nodleansaccordingly depending
if the font in a[G!C B T HszaR ®AT font or an OpenType font or a font with
feature axes(either AAT or Multiple Master), respectively.

43 aOFXDPNNBOE a[G!TFU!GPOU!UZQF\

*44
*,

4.
* 4
*,.

*/

*0
*2
3
4

a[GIUGNGHNMTBUTVIGBMIBVGBMSTNNGBMTF
aJGDBTFa9F5F9GPOUUZQFa[GICBTFGPOU
a[G!'UGN
aPS
a[G!'BUTVJUSVF
aJGOVNa9F5F9DPVOUWBSJBUJPOTa[G!ICBTFGPOU
a[GINNUSVF
aGJ
aPS
a[G!'IJDVUSVF
aGJn



a[G!NBLF!GPO W T*rBEDAtTName prepx

Font name
Font series
Font shape
Font features
This macro eventually uses a% F D M B S F ' Pt@© dépndtiizFont shape in
guestion.
The optional brst argument is used when making the font shapesfor bold,
italic, and bold italic fonts using XgTeXOsuto-recognition with as # *and
# *font name sulxes. If no such font is found, it falls back to the original font
name, in which casethis macro doesnOproceed and the font shapeis not created
for the NFSS.
*, aOFXDPNNBOE a[G!NBLFIGPOUITIBQFT< ><>\
= aCFHJOHSPVQ
ot aFEFGa!UFNQB\ ~

*., aVOMFTTaJGYal!lUFNQBa!FNQUZ

aGPOUa!UFNQGPOUB a[G!GPOU!BSBQATIMHLG!TVGGJIY
*./ aFEFGa!lUFNQB\aGPOUOBNFa!UFNQGPOUB"

*.0 aGlJ

*2 aGPOUal!lUFNQGPOUC a[G!GPOU!XBBREG!TIMNEFUG!ITVGGJIY
*3 aFEFGalUFNQC\aGPOUOBNFal!lUFNQGPOUCH
*-4 aJGYalUFNQBal!UFNQC

* a[G!1BDLBHF*O GP\SPVRAMEW P U JUNJHIOPBYJTU 7
*oe aFMTF

I+ aFEFGa[G!IGPOUOBNF\ A

I+. aMFUa[GICBTFGPOUalUFNQGPOUC

I+ a[G!%FDMBSF'POU4IBQF\ "\ ~\ ~

Next, the small capsaredebPned. a[G!NBLF! TN B MsbtlbBe&piiethe appro-
priate string for activating small capsin the font, if they exist. If we are dePning
small caps for the upright shape,then the small caps shape default is used. For
an italic font, however, the shape parameter is overloaded and we must call italic
small caps by their own identiber. SeeSection,., on page 3. for the code that
enablesthis usage.

[+ aJGYa[G!TDa!lFNQUZ

/+0 aVOMFTTaJG[G!OPTD

+2 a[GINBLF!ITNBMMDBQT

/+3 aVOMFTTaJGYa[G!TNBMMDBQTalFNQUZ

[+4 a[G!'% FDMBSF'POU4IBQF<a[G!TNBMMDBQT>\ ~

I+, \aJGY aJUEFGBVMUaTJEFGBVMUaFMTFaTDEFGBVMUaGJ"\
[+- aGlJ

[+ aGlJ

.. aFMTF

1% aFEFGa[GIGPOUOBNF\a[G!TD"

1l al[G!'%FDMBSF'POU4IBQF\ ~

1.0 \aJGY aJUEFGBVMUaTJEFGBVMUaFMTFaTDEFGBVMUaGJ~"\
1.2 aGJ

1.3 aGJ

14 aFOEHSPVQ"



Note that the test for italics to choosethe a T J E F G $hapeldnly works while
a[G! G P O paeLdsingle tokens to this macroE

a[G!%FDMBSF'XO U 4RaW@appended font feature

Font series

Font shape

Font features

Wrapper for a% FDMBSF'POU4IBQF

I, aOFXDPNNBOEa[G!'%FDMBSF'POU4IBQF< ><>\
I~ aJGYa[G!TJ[FIGFBUal!lFNQUZ
I+ a[G'HFU!GFBUVSF!SFRVFTUT\ ~»

I~ aFEFGa[G!GPOUH[GUBDOBMF a[GIGPOU!XSBQa[G!GPOUOBNFa[G!TV
[ a[G!QSFIGGa[GIGG
®  aFMTF

Default code, above, setsthings up for no optical size fonts or features. On the
other hand, loop through 4 J[F'F B Uafguménts, which are of the form
4)J[F'FBUVSPODRW\ UXP\ UISF™

0 alGPSa[GI!UIJT!ITI[F a[G!TIJ[FIGFBUaEP\

2 aMFUa[G!TJ[FalFNQUZ

3 aMFUa[G!TJ[F!IGOUa[G!IGPOUOBNF

14 aFEFGa!UFNQB\aOPFYQBOE

I, aTFULFZT <[G>\TJ[JOHM\aFYQBOEBGUFSa!GJSTUPGPOFa[G!U|
/- alUFNQB

I+ aJGYa[G!TJ[Fa!lFNQUZa[G!1BDLBHF&SSPS

. \4J[HOGPSNBWUWRGTVQQMIFE"

I \'"PSFYBNQMIFF'FBUVSFT \4J{F \» A

" aGJ

1o a[G'HFU!GFBUVSF!S&RVFINT\

2 aFEFGa[G!GPOU!TUS\apGGGPOB!TUS

13 a[G!ITDBMF a[GITJ[F!IGOUa[G!TVGGJY a[G!QSF!GGa[G!IGG A/~
14 aGlJ

And bnally the actual font shapedeclaration using a[ G ! G P O debnkd%bove.
a[ G !B E Ks\dd@Hded in various placesto deal with things like the hyphenation
characterand interword spacing.

I, aFEFGa!UFNQB\aOPFYQBOE

- a%FDMBSF'POU4IBQF\a[G!FODMa[G!IGBNJMZA\ A\ A
10+ \a[G!IGPOU!ITUSMa[G!BEKVTUAA

0. alUFNQB

This extra stu5 for the slanted shape substitution is a little bit awkward, but 10d
rather haveit herethan break out yet another macro. Alternatively, oneday | might
justredebne a T M T I Bv@yFot, eh?

o~ aFEFGal!UFNQB\

i1 aFEFGa!UFNQC\aJUEFGBVMU~?

nmo aJGYalUFNQBa!UFNQC
102 aFEFGa!UFNQB\aOPFYQBOE

/03 a%»FDMBSF'POU4IBQF\a[G!/IFODM\a[G!GBNJMzZ~\ "\aTMEFGBVMU
104 \' TTVC a[G!GBNJMZ aJUEFGBVMUMa[G!BEKVTUAA

10, a'lUFNQB

/0- aGJ”n

0+



a[G!VQEBUF!@ENmatd is used to build up acomplex family name basedon its features.
a[G!GJSTidddtliNeRn a[G! G P O bnlyGhE Brsttime aG!'HFU!GFBUVSF!SFRV|
is called, so that the family name is only created once.

2+ aOFXDPNNBOE \a[G!IVQEBUFI!GBNJMZ~< >\

2. aJG[G!GJSTUUJINF

12 aYEFGa[G!IGBNJMZ!MPOH\a[G!IGBNJMZ!MPOH ~*
21 aGJ”n

8.6.2 Features

a[G!HFU!GFBUYVSF ThiE mededisawrapper for a T F U LWwhiEA expands and adds a default specib-
cation to the original passedoptions. It begins by initialising the commands used
to hold font-feature specibcstrings.

20 aOFXDPNNBOE a[G'HFU!GFBUVSFISFRVFTUT< >\

22 aMFUa[G!G& FNQUZ

23 aMFUa[G!TBBENMRUZ

r4 aMFUa[G!BE&EKWIQWU Z

2, aFEFGa!UFNQB\aOPFYQBOEaTFULFZT<[G>\PQUJPOTMa[G!EFGBVN
- alUFNQB~”

a[G!J O Jis functionality has beenremoved from a[G!/HFU!GFBUV SHBé&GERVFTUT
itOso longer the Prst thing that can aSect thesethings.

B3+ aOFXDPNNBOE a[G!JOJU\

B a[G!'JDVGBMTF

1 aMFUa[G!QSF!&IGNQUZ

B aMFUa[G!GPOW!IGNRW Z

30 aMFUa[G!GPOWIFURUZ

B2 aMFUa[G!GPOWNGIBQUPGPOF
B3 aMFUa[G!TVG&IFNQUZ

B4 aMFUa[G!CG al!FNQUZ

B3, aMFUa[G!JU alFNQUZz

B aMFUa[G!CGJUa!FNQUZ

4+ aMFUa[G!TD alFNQUZz

. aMFUa[G!VQ!G&EBFWQUZ

4 aMFUa[G!CG!G&IBFWQUZ

4 aMFUa[G!JU!/GBEBANQUZ

40 aMFUa[G!CGJUdGmMBQU Z

/42 aMFUa[G!TD!G&BRANQUZ

43 aMFUa[G!TJ[F alFNQUZ

144 aMFUa[G!TIJ[F!&FBQUZ

/4, aMFUa[GI!TJ[F!&GNQUZ

/4~ aD![G!TDSJQU aSFMBY

I+ aEFGa[G!TDSJQU!OBNF\-BUJO"
/.. aD![G!MB O HASBHFB Y

1% aEFGa[G!IMBOHVBHF!OBNF\%FGBVMUA”
won

a[G!NBLF!TN B Whis bacarchecksif the font contains small caps,and if so createsthe string for
accessingthemin a[GITNBMMDBQT



0 aOFXDPNNBOE a[G!INBLFITNBMMDBQT\
2 aMFUa[G!TNBMMDBQTa!FNQUZ

3 aJG[G!BUTVJ

14 a[GINBLF!BBU!GFBUVSF!TUSJOH\ ~\ ~
I aVOMFTTaJGYa!UFNQBa!FNQUZ

/- aFEFGa[G!TNBMMDBQT\a!lUFNQB
|-+ aGlJ

/- aGlJ

i~ aJG[G!IDV

/-l a[G!'DIFDL!/PU!GFBU\ TNDQ~"

/-0 aJGIUFNQTXB

/-2 aFEFGa[G!ITNBMMDBQT\ TNDQ
/-3 aGlJ
/-4 aGJn

a[G!'VQEBU&] GGG e string used to debnethe list of specibcfont features. Eachtime an-
other font feature is requested, this macro is used to add that feature to the list.
AAT features are separated by semicolons, OpenType features by commas.
I~ aOFXDPNNBOE a[G!VQEBUF!GG< >\
/- aVOMFTTaJG[G!GJSTUUJINF
O++ aYEFGa[G!GG\ad GGCE®! BIFMTF aGJ”
o+ aGJ”»

a[G!NBLF!GFBhiswWsaEro is called by eachfeature key selected,and runs according to which
type of font is selected.

o+ aOFXDPNNBOE a[G!INBLF!GFBUVSF< >\
For AAT fonts:

o+ aJG[GI!BUTVJ
0+0 aEFGalUFNQB\ ~
0+2 aJGYalUFNQBa!/FNQUZ

0+3 a[G!1BDLBHF8BSOJOH\

0+4 a9,7'UGBN a9,7G6BRHAOFPRIVQQPSUFE
0+, GPS'5GPGBBGPOUOBNFa[GICBTFGPOUAN
O+- aFMTEF

0.+ a[GINBLF!BBU!GFBUVSFITUSJOH\ 7\ ~
0. aJGYalUFNQBa!FNQUZ

0. a[G!1BDLBHF8BSOJOH\

0./ ""5GFBUV&F, 7'UGBN a9,7'/ULFZOPBWBJMBCMFa[G!OM
0.0 JOGPGRWGPOUOBNFa[GICBTFGPOU~
0.2 aFMTF

03 a[GIVQEBUFI!GBN2MZ\

0.4 al[G!IVQEBUF!GGalUFNQB

0., aGlJ

0.- aGJ

o+ aGlJ

For OpenType fonts:

o~. aJG[G!JDYV

0** aFEFGalUFNQB\ ~*

0¥/ aJGYalUFNQBa!/FNQUZ
0*0 a[G!1BDLBHF8BSOJOH\

O*



0*2 a9,7'UGBN a9, 7GBBRHAOFAIVOQQPSUFE

0*3 GPS$6GPAGPOUOBNFa[GICBTFGPOUA
0*4 aFMTF

0*, aFYQBOEBGUFSa[G!DIFDL!IPUIGFBUaFYQBOEBGUFS\a!lUFNQB”
0*- aJG!UFNQTXB

o/+ a[G!IVQEBUF!GBNJMZ\ ~

ol. a[GIVQEBUF!GG\ ~

or* aFMTF

ol a[G!1BDLBHF8BSOJOH\

0/0 OQFO5B8BUV&SF,7'UGBN a9,7!'ULFZ
02 OPBWBJMBCMFa[G!OM

0/3 GPSPRWBGPOUOBNFa[G!aBI'OAP OU
0/4 XJUTDSJQUG!TDSJQUBPB NIFM

o/, BOMBOHVBHF¥Fz MBOHVBHF!OBNF

o/- aGJ

00+ aGlJ

co. aGJn

a[G!EFGJOF!GP O UhegemBdvas Bre used in order to simplify font feature depnition later on.
a[G!'EFGJOF!GFBUWS R'FPEHUDLIFPPNBOE a[GIEFGJOF!IGPOU!GFBUVSF< >\
o0 aEFGJOF!LFZ<[G>\PQUJPOTA\ ~"\\aTFULFZT<[G!GFBU>\ ~\ AAAn
000aOFXDPNNBOE a[G!/EFGJOF!GFBUVSF!PQUJPO< >\
002 aEFGJOF!LFZ<[G!GFBU>\ ~\ ~A<>\ga[GINBLF!GFBUVSF\ 2\ A\ AAaA

aLFZWwBM!BM JRi$ hiaed maps one xkeyval key to another.
00aOFXDPNNBOE aLFZWBMI!BMJBTI!LFZ< ><,7>\
004 aMFUIDD\ ! I A\ 1 1 A
oo, aMFUI!DD\ ! ' TEFGBVMUAMN I I TEFGBVMUA2A

aNVMUJ!BMJBhd Ibfagro iterates through families to map one key to another, regardless of
which family itOcontained within.
00- aOFXDPNNBOE aNVMUJ!BMJBT!LFZ< >\
02+ aLFZ!JGVOEFGJOFE<[G>\QSFQBSTF~"\ ~
02. \aLFZ!JGVOEFGJOFE<[G>\PQUJPOTA\ ~

02* \a[G!1BDLBHF& SSSHFBUYSFEPFTUBQQFBREFEFGIJOFEN
02/ \*UMPPMDLAPSRUSZJOMBFOBBNFFBUVSEFEPFTUBFYJTU A7
020 \aLFZWBM!BMIJBT!LFZ<[G>\PQUJPOTA"\ A\ AAA

022 \aLFZWBM!BMJBTILFZ<[G>\QSFQBSTFA”\ 2\ AAn

a[GINBLF!BBU!GFBUVE$ hMatrs thked the numerical codes for a font feature and createsa specibed
macro containing the string required in the font debnition to turn that feature on
or 05. Used primarily in a[G!NBLF!BB U] uEdso¥s&dRo checkif small
capsexistsin the requested font (seepage0.).
023a0OFXDPNNBOE a[GINBLF!BBU!GFBUVSF!TUSJOH< >\

024 aFEFGa!UFNQB\a9F5F9GFBUVSFOBNFa[GICBTFGPOU
02, aVOMFTTaJGYal!UFNQBa!FNQUZ

For exclusive selectors,itOsasy;just grab the string:

02- aJGOVNa9F5F9JTFYDMVTIWFGFBUVSFa[G!ICBTFGPOU
03+ aFEFGalUFNQC\a9F5F9TFMFDUPSOBNFa[G!ICBTFGPOU

o/



For non-exclusive selectors, itOsa little more complex. If the selector is even, it
corresponds to switching the feature on:

03. aFMTF
03* aVOMFTTaJGPEE
03/ aFEFGa!lUFNQC\a9F5F9TFMFDUPSOBNFa[G!ICBTFGPOU

If the selectoris odd it corresponds to switching the feature 05. But XgTEX doesnOt
return aselectorstring for this number, sincethe feature is dePnedfor the Oswitch-
ing onQvalue. Sowe need to check the selector of the previous number, and then
prebx the feature string with  to denote the switch.

030 aFMTF

032 aFEFGa!UFNQC\a9F5F9TFMFDUPSOBWNFRYGSBWMBGE P O U
033 aVOMFTTaJGYalUFNQCal!FNQUZ

034 aFEFGa!UFNQC\ alUFNQC~

03, aGlJ

03- aGJ

04+ aGlJ

Finally, save out the complete feature string in a! U F NItBe selector doesnOt
exist, re-initialise the feature string to empty.
04. aVOMFTTaJGYalUFNQCal!lFNQUZ

04* aFEFGa!UFNQB\alUFNQB alUFNQC"
04/ aFMTF

040 aMFUalUFNQBa!lFNQUZ

042 aGl

043 aGJn

a[G!JW!TU Slsviacro takes a four character string and converts it to the numerical repre-
a[G!W!TU sentanon required for XgTpX OpenType script/language/feature  purposes. The
output isstoredin alUFNQDOUB
The reason itOsugly is becausethe input can be of the form of any of these:
CB CHIB ©PB C 6B AB C Oetce (It is assumed the brst two chars are always
not spaces.)Sothis macro reads in the string, delimited by a space;this input is
padded with a! F N @dddanything beyond four charsis snipped. The a!FNQ U Z
then are used to reconstruct the spacesin the string to number calculation.
Thevariant a[ G ! W ! T UsSu€eW When looking at features, which are passed
around with prepended plus and minus signs(e.g, M JH B M)Jitlsimply strips
05 the prst char of the input before calling the normal a[G!IJW!TUSOVN
[tOsprobable that all OpenType features arein fact four characters long, but
not impossible that they arenOtSolOllleave the lesselcient parsing stagein there
even though itOsot strictly necessaryfor now.
044aOFXDPNNBOEa[GIIJWITUSOVN< >\
04, a[GlIWITUSO¥MNDIIMA
04- aEFGa[G!IW!TUaOO/IWM I
o+ a[G!IJWITUSOVNI!JJ a!FNQUZza!FNQUZza!'OJM~"
0. aEFGa[G!IJWITUSOVNI!JJ alOJM\
o al!UFNQDOUBaJ!
oo alUFNQA®OASFMBY
00 aNVMUJQMzZa!UFNQDOUC aBEWBODFa!UFNQDOUBa!UFNQDOU
02 alUFNQAOUC

00



03 aNVMUJQMZa!lUFNQDOUC aBEWBODFa!UFNQDOUBa!UFNQDOUC
04 aFYQBOEBGUFSa!UFNQDOUCaAG¥&UFNQUZ aFMTF

o, aNVMUJQMZa!UFNQDOUC aBEWBODFa!UFNQDOUBa!UFNQDOUC
oo aFYQBOEBGUFSa!UFNQDOUCaAG¥&UFNQUZ aFMTF

o+ aBEWBODFalUFNQDOUBa!UFNQDOUC"

0- aOFXDPNNBOEa[G!WITUSOVN< >\

o aFYQBOEBGUFSa[G!IWITUSO®ONMa!HPCCMF

TODO: convertto aOVNFYQS

a[G!DIFDL!PU!TThiSmhackb takesan OpenType script tag and checksif it existsin the current font.
The output booleanis alUFNQ T X B UBPN-Q B @se&bBo store the number

corresponding to the script tag string.

o- aOFXDPNNBOEa[G!DIFDL!PU!TDSJQU< >\

00 a[G!JWITUSOVN\ ~

02 alUFNQDOUCa9F5F905DPVOUTDSJQUTa[GICBTFGPOU
03 aD![G!IJOERYHRENQTXBGBMTF

04 aMPPQaJGOVN a!GHIQDRW C

0-, aJGOVNa9F5F905TDSJQUUBHa[GICBTFGPOUaDI![GIJOEFY alUFNQ
0-- alUFNQTXBUSVF

2++ aD!/[G!JOEFYalUFNQDOUC

2+. aFMTF

24* aBEWBODFaD![G!JOEFYa!OF

2+/ aGlJ

2«0 aSFQFBU"

a[G!DIFDL!PUTMsBmakro takesan OpenType language tag and checksif it existsin the current
font/script. Theoutput booleanis a! UF N Q T X 8 WIA\NRQiPuSdd 18 store the
number corresponding to the language tag string. The script used is whateverOs
heldin aD![G! T D Bydgfault, thatOghe number corresponding to OV B&I O

22aOFXDPNNBOEa[G!DIFDL!IPUIMBOH< >\

2¢3 a[G!IJWITUSOVN\ ~

2+4 alUFNQDOUCa9F5F905DPVOUMBOHVBHFTa[G!ICBTFGPOUaD![G!TDS
2+, aD![G!JOERYHFENQTXBGBMTF

2+~ aMPPQaJGOVN aR[GF IQDROYW C

2+ aJGOVNa9F5F905MBOHVBHFUBHa[G!CBTFGPOUaD![G!TDSJQUaD!]

2. alUFNQTXBUSVF

2. aD![G!JOEFYalUFNQDOUC

2./ aFMTEF

2.0 aBEWBODFaD![G!JOEFYa!OF
2.2 aGJ

23 aSFQFBUA"

a[G!DIFDL!PUTHY Bacro takes an OpenType feature tag and checks if it exists in the cur-
rent font/script/language. The output booleanis a! U F N Qa ™ JB- N Qibu3dd B
to store the number corresponding to the feature tag string. The script used is
whateverOseld in aD![G! T D Bydefault, thatOshe number corresponding to
OM B@r@e language usedis aD ! [ G ! M B Qliy WelaHitF , the OdefaultanguageO.
24 aOFXDPNNBOE a[G!DIFDL!PUIGFBU< >\
2, alUFNQDOUCa9F5F905DPVOUGFBUVSFTa[GICBTFGPOUaDI![GITDSJ
2- a[GIWITUSOVN\ ~

02



2+ aD![GIJOERYHRNQTXBGBMTF
2> aMPPQaJGOVN a Gk QDWW C
2% aJGOVNa9F5F905GFBUVSFUBHa[G!ICBTFGPOUaD![G!ITDSJQUaD![C

2% aD![G!JOEFY alUFNQDOUB
2%0 alUFNQTXBUSVF

22 aD!/[G!JOEFYa!lUFNQDOUC

2*3 aFMTEF

2%4 aBEWBODFaD![G!JOEFYa!OF
2%, aGJ

2~ aSFQFBU~"

8.7 keyval definitions

This is the tedious sectionwhere we correlate all possible (eventually) font feature
requestswith their XgTEX representations.

8.7.1 Pre-parsed features

Thesefeatures are extracted from the font feature list before all others, using xkey"
valOsaTFULFZT

&Y UF S OB M - PAdrBdutd & arenOinstalled in the system. If no argument

is given, the font is located with L Q T F X;litBelther in the current directory or

the TpX tree. Otherwise, the argument given debnesthe Ple path of the font.

2+ aEFGJOF!LFZ<[G>\QSFQSFQBSTFM\&YUFSOBM-PDBUJPO”M<>\
21. a[G!IJDVUSVF

2 a[G!'OPCGUSVFa[G!IOPJUUSVF

2/, aHEFGa[GIGPOU!XSBQ \< >An

3 F O E F ShisSfeature must be processedbefore all others (the other font shape

and features options are also pre-parsed for convenience) becausethe renderer

determines the format of the features and evenwhether certain features are avail-

able.

20 aEFGJOF!DIPJDFLFZ<[G>\QSFQBS¥&E™\3FOEFSFS"\""5

22 aFEFGa[G!TVGGJY\a[GITVGGJY A

23 aGPOUa[G!ICBTFGPOU a[G!GPOU!XSBQaBGAGPRQIWBNFa[G!TVGGJY
24 aFEFGa[GIGBNIJMZ!'MPOH\a[SF¥FGBNIJMZ!MPOH

OpenType script/language Seelater for the resolutions from fontspec features
to OpenType debnitions.

2, aEFGJOF!LFZ<[G>\QSFQBSTFM\4DSJQUA\

2- a[G!IJDVUSVF

20+ aFEFGa[G!TVGGJIY\a[G!ITVGGJY *$6~"

200 aGPOUa[G!ICBTFGPOU a[G!IGPOU!XSBQaBGAGPQIYBNFa[G!TVGGJY
200 aFEFGa[G!GBNIJMZ!MPOH\a[l@M&BNUMZ2ZIMPOH

200 \aTFULFZT<[G!GFBU>\4DSJQU"\ ~~~A

03



Exactly the same:

20aEFGJOF!LFZ<[G>\QSFQBSTFA\-BOHVBHF"\

202 a[G!IJDVUSVF

203 aFEFGa[G!TVGGJIY\a[G!ITVGGJY *$6"

204 aGPOUa[GICBTFGPOU a[G!IGPOU!XSBQaBGAGPQIYBNFa[G!ITVGGJY
200 aFEFGa[G!GBNIJMZ!MPOH\aMNsBGBNBME!MPOH

20 \aTFULFZT<[G!GFBU>\-BOHA"\ A~~~

8.7.2 Bold/italic choosing options

The #P MU B MahD # P M E * UfBatlikB are for debning explicitly the bold
and italic fonts used in a font family. v#!$ introduced arbitrary font features for
these shapes (# P M E ' F B,l&M.J foTthe names of the shape-selecting options
were appended with ' P Oftyt consistency.

Fonts Upright:

22+aEFGJOF!ILFZ<[G>\QSFQBSTFM\6QSJHIU'POUAM
22 aFEFGalUFNQB\ ~*

22 a[G!QBSUJBM!GPOUOBNF a!OJM a[G!VQ

22/ aFEFGa[G!GBNIJMZ!MPOH\ayQ!GBNJIJMZ!MPOH

Bold:

20aEFGIJOF!ILFZ<[G>\QSFQBSTFM\#PME'POUM\

222 aFEFGa!UFNQB\ ~

223 aJGYal!UFNQBal!FNQUZ

224 a[G!'OPCGUSVF

22, aFEFGa[G!IGBNIJMZ!MPOH\aQB8GEBNIMZIMPOH
22- aFMTF

23+ a[GIOPCGGBMTF

23. a[G!'QBSUJBM!GPOUOBNF a!OJM a[G!CG

23* aFEFGa[G!IGBNIJMZ!'MPOH\a(G!GBNJMZ!MPOH
23 aGJ”

Samefor italic:

230aEFGJOF!LFZ<[G>\QSFQBSTFM\*UBMJD'POUM\
232 aFEFGa!UFNQB\ ~

233 aJGYa!UFNQBa!FNQUZ

234 a[G!'OPJUUSVF

23, aFEFGa[G!GBNIJMZ'MPOH\aQBGU®BNJIMZ!MPOH
23- aFMTF

24+ a[G!'OPJUGBMTF

24. a[G!'QBSUJBM!GPOUOBNF a!OJM a[G!JU

24+ aFEFGa[G!GBNJMZ!MPOH\aJG!GBNJMZ!MPOH
24/ aGJn

Simpler for bold+italic:

240aEFGJOF!LFZ<[G>\QSFQBSTFM"\#PME*UBMJD'POU"\
242 a[G!QBSUJBMIGPOUOBNF a!OJM a[G!CGJU
243 aFEFGa[G!GBNIJMZ!MPOH\a(GU®BNIMZ!MPOH

Small capsisnOpre-parsed becauseit canvary with others above:
244aEFGJOF!LFZ<[G>\PQUJPOTMN\4NBMMS$BQT'POUN
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24, aFEFGalUFNQB\ ~*
24 aJGYalUFNQBa!FNQUZ
2,+ a[GIOPTDUSVF

2, aFEFGa[G!GBNIJMZ!MPOH\aQBT®BNJIMZ!MPOH
2% aFMTF
2,/ a[G!IOPTDGBMTF

2,0 a[G!QBSUJBM!GPOUOBNF a!OJM a[G!TD
2,2 a[G!IVQEBUF!GBNJMZ\TD a[BROQUUZBDF
23 aGJn

a[G!QBSUJBM! GG thadoNdkes the brst token of its input and ends up debning  to the name
of the font depending if itOsbeen specibedin full (O#BTLFSWJMMFOWFNJCPME
in abbreviation (O 4FNJGPME
This could be done more Rexibly by making active; IOlichangeit later if |
need to.

24 aEFGa[G!'QBSUJBM!GPOUOBNF alOJM \
2, alJG aSFMBY

2, aFEFG \a[GIGPOUOBNF ~
2+ aFMTF

2-. aFEFG \ N

2+ aGJn

Features

2/ aEFGJOF!LFZ<[G>\QSFQBSTFM\6QSJHIU'FBUVSFT"\
20 aEFGa[G!VQ!GFBU\

22 aFEFGa[G!GBNJMZ!MPOH\a3 & GFBNIMZ*MPOH

23 aEFGJOFI!LFZ<[G>\QSFQBSTFM"\#PME'FBUVSFT"\

224 aEFGa[GICGIGFBU\

2. aFEFGa[G!GBNIJMZ!MPOH\a(GGEFHEBNIMZMMPOH

2- aEFGJOF!LFZ<[G>\QSFQBSTFM\*UBMJD'FBUVSFT"\
3+ aEFGa[G!JU!GFBU\

3+. aFEFGa[G!GBNIJMZ!MPOH\aJGGEBNIMZIMPOH

3+ aEFGJOF!LFZ<[G>\QSFQBSTF"\#PME*UBMJD'FBUVSFT"\
34/ aEFGa[G!ICGJIJUMGFBU\

320 aFEFGa[G!GBNJIJMZ!MPOH\afGUWEBNBWZ! MPOH

Note that small capsfeatures canvary by shape,sothesein fact arenQpre-parsed.

3:2aEFGJOFILFZ<[G>\PQUJPOTA\ANBMMS$BQT'FBUVSFTA\
343 aVOMFTTaJG[G!GJSTUUJIJNFaFPRGaA[G!TD!GFBU\
344 a[G!VQEBUF!GBNJMZ\TDGFBU FNBQZIMOBDF

paragraphFeatures varying by size TODO: sizezfeatures and italicfont (etc)
donOtplay nice
3+, aAEFGJOF!LFZ<[G>\QSFQBSTFM4J[F'FBUVSFT"\
3+ aVOMFTTaJG[G!GIJSTUUINFaEFGa[G!TJ[FIGFBU\ "aGJ
3+ a[G!VQEBUF!GBNJIJMZ\TJ[FCGFBRUFNBGQZTQBDF

3. aEFGJOFILFZ<[G>\TJ[JOHMNA4J[FM\aEFGa[G!TJ[F\ 7~
3* aEFGJOFILFZ<[G>\TJ[JOHA\'POUMAEFGa[G!TJ[FIGOU\ 7~



8.7.3 Font-independent features

Thesefeatures can be applied to any font.

Scale If the input isnOtne of the pre-debned string options, then itOsgotta be
numerical. a[G ! D B M D 'dbé&3 BlIMhE work in the auto-scaling cases.

3/ aEFGJOF!LFZ<[G>\PQUJPOTM\4DBMF"\
30 aFEFGal!UFNQB\ ~»

32 aFEFGa!UFNQC\.BUDI-PXFSDBTF~"

33 aJGYalUFNQBal!UFNQC

34 a[G!'DBMD!TDBMF\ ~

3, aFMTF

3.- aFEFGa!lUFNQC\.BUDI6QQFSDBTF~
3++ aJGYa!lUFNQBa!UFNQC

3%, a[G!'DBMD!TDBMF\ ~

Kid aFMTEF

3%/ aFEFGa[G!TDBMF\ ~

3+0 aGlJ

32 aGlJ

33 a[G!IVQEBUF!GBNJMZ\ TDBMF a[GITDBMF*
34 aFEFGa[G!TDBMF\T <a[GITDBMF>2"

a[G!DB M D! TThiB Mdcro calculatesthe amount of scaling between the default roman font and
the (default shape of) the font being selectedsuch that the font dimension that is
input is equal for both. The only font dimensions that justify this are 2 (lowercase
height) and , (uppercaseheight in XgTpX).

This script is executedfor every extra shape,which seemswasteful, but allows
alternate italic shapesfrom a separatefont, say,to beloaded and to be auto-scaled
correctly. Evenif this would be ugly.

3* aOFXDPNNBOEa[G!DBMDITDBMF< >\
3 aCFHJOHSPVQ

3+ aSNGBNJIJMZ
3/, aTFUMFOHUIalUFNQEJNB\aGPOUEJNFO aGPOU"

3/ aTFUMFOHUIalUFNQEJNC\aGPOUEJNFO a[G!CBTFGPOU"
31/ aTFUMFOHUIalUFNQEJND\ QU aSBUJP\alUFNQEJNB™M\a!lUFNQEJN(

3/0 aYEFGa[G!TDBMF\aTUSJQ!QUalUFNQEJNDA"
312 a[G!1BDLBHF*OGP\a[G!G DB O BENG TTIEBDF"
33 aFOEHSPVQ"

Inter-word space Theseoptions setthe relevant a G P O U EféNHe@nt being
loaded.

34 aEFGJOF!ILFZ<[G>\PQUJPOTMB8PSE4QBDF"\

3, a[G!VQEBUF!GBNJMZ\ XPSETQBDF 7

3- aVOMFTTaJG[G!GIJSTUUJINF

30+ a[G!XPSETQBDFAQ®BISIHG!!JRI[G!!

3. aGJ”

a[G!XPSETQ B D FhiQm&orletermines if theinput to 8 P SE 4 @& Méform \9%r \9 : ;" and
executesthe font scaling. If the former input, it executes\9 9 9/



30 aEFGa[G!'XPSETQBDF!QBHUGF!\

3), aEFGalUFNQ@B\ ~

300 aJGYalUFNQBal!FNQUZ

302 aTFUMFOHUIa!lUFNQEJNB\ aGPOUEJNFO a[G!CBTFGPOU"
303 alUFNQEJNCal!UFNQEJNB

304 alUFNQEJNDa!/UFNQEJNB

30, aFMTF

30- aTFUMFOHUIa'!lUFNQEJNB\ aGPOUEJNFO a[G!CBTFGPOU"
32+ aTFUMFOHUIa'lUFNQEJNC\ aGPOUEJNFO a[GICBTFGPOUA"
32. aTFUMFOHUIa'lUFNQEJND\ aGPOUEJNFO a[GICBTFGPOUA"
32+ aGJ

327 aFEFGa[G!BEKVTU\a[G!IBEKVTU

320 aGPOUEJNFO aGPOUaUIFalUFNQEJNB

322 aGPOUEJNFO aGPOUaUIFalUFNQEJNC

323 aGPOUEJNFO aGPOUaUIFalUFNQEJNDA™A

Punctuation space Scaling factor for the nominal aGPOUEANF O

324aEFGJOF!LFZ<[G>\PQUJPOTMN1VODUVBUJPO4QBDF”"\

32, a[G!VQEBUF!GBNJMZ\ QVODUTQBDF A

32 aTFUMFOHUIalUFNQEJNB\ aGPOUEJNFO a[GICBTFGPOU"

33+ aFEFGa[G!BEKVTU\a[G!IBEKVTUaGPOUEJNFO aGPOUaUIFalUFNQEJ

Letterspacing

33. aEFGJOF!LFZ<[G>\PQUJPOTM\-FUUFS4QBDF"\
33 a[G!IVQEBUF!GBNJMZ\ USBDLJOH 7
333 a[G!IVQEBUF!GG\MFUUFSTQBDF 2~

Hyphenation character This feature takesone of three arguments: & P @¥glyph',
or Islot". If the input isnOthe brst, and itOone character, then itOghe second;oth-
erwise, itOghe third.

330aEFGJOF!LFZ<[G>\PQUJPOTM)ZQIFOS$IBS"\

332 a[G!VQEBUF!GBNJMZ\ IZQIFODIBS A

333 aFEFGa!UFNQB\ ~

33 aFEFGa!UFNQC\/POF~"

33, aJGYalUFNQBa!UFNQC

33- aH!BEEUP!NBDSPa[G!BEKVTU\aadZRVMBODIBSaGPOU
34+ aFMTF

34, a[G!'DIFDL!POF!DIBS a[G!!

34* aJGYalUFNQCalFNQUZ

34/ \a[G!ICBTFGPOUaFYQBOEBGUFSaJGOVNaFYQBOEBGUFSa9F5FO9I
340 aFYQBOBBGUFS

342 aH'BEEUPI!INBDSPa[G!BEKVTU\

343 \aFYQBOEBGUFSalZQIFODIBSaFYQBOEBGUFS

344 aGPOUaFYQRBOEBGUFS

34, aFMTF

34- a[G!1BDLBHF&SSPS

3+ \aGPOUOBNFa[G!CBTEFBFRPTUBQUQOEBBBWBIFHMZQI

3. DPSSFTQPWEJIJOH

3 \:PWBOIZQIFOBKUBBDIBSBDUWIBII OPBWBJMBCMF ~

2+



3/ aGJn
3,0 aFMTF

3.2 \a[GICBTFGPOUaJGOVNa9F5F9DIBSHMZQI

33 aH!'BEEUPINBDSPa[G!BEKVTU\alZQIFODIBSaGPOU aSFMBY®"?
34 aFMTF

3, a[G!1BDLBHF&SSPS

3,- \aGPOUOBNFa[G!CBTEBFPTUBQREBBBWBIFHMZQ

3+ DPSSFTQPWEJIJOH

3-. \:PWBOIZQIFOKUBBDIBSBDWIBISIOPBWBJMBCMF ~

3-* aGJn

3-/ aGl

3.0 aGJ”

32 aEFGa[G!DIFDL!POF!DIBS a[G!'"N\aEFGalUFNQC\ ~~

Colour

33aEFGJOF!LFZ<[G>\PQUJPOTM\$PMPVSA"\

34 a[G!IVQEBUF!GBNJMZ\ DPM 7

3, a[G!IVQEBUF!GG\DPMPS A2~

3- aLFZWBM!BMJBT!LFZ<[G>\PQUJPOTM\$PMPVSM"\$PMPS"

Mapping
4++aEFGJOF!LFZ<[G>\PQUJPOTA\.BQQJOHNM

4. a[G!VQEBUF!GBNJMZ\ NBQ ~*
4 a[GIVQEBUF!GG\NBQQJOH 7~

8.7.4 Continuous font axes

44/ aEFGJOFILFZ<[G>\PQUJPOTA\BFJHIUAN\

40 a[G!VQEBUF!GBNJMZ\ XFJHIU ~

42 a[G!VQEBUFI!GG\XFJHIU A7
43aEFGJOF!LFZ<[G>\PQUJPOTA\8JEUIA

44 a[GI!VQEBUF!GBNJMZ\ XJEUI A

4+, a[GI!VQEBUF!GG\XJEUI A~

4+ aEFGJOF!LFZ<[G>\PQUJPOTA\OQUJIDBM4J[FA\
4+ aJG[G!JIDV

4. aFEFGa[G!TVGGJY\a[GITVGGJY 4 A
4% a[G!'VQEBUF!GBNJMZ\ TIJ[F N
4. aGlJ

40 aJG[GINN
42 a[G!IVQEBUF!GBNJMZ\ TJ[F A
43 a[G!VQEBUF!GGTRQUIJDBM

44 aGJ

4., aJG[G!IJDVaFMTF

4.- aJG[G!NNaFMTF

4x+ aJG[G!GJSTUUJINF

4x, a[G!1BDLBHF8BSOJOH

4xx \aGPOUOBNFa[G!CBTEBFPTUBQOQEBBSF
4 UPBWBOQOQUJIJDIBMBYJTA

4%0 aGlJ

4%2 aGl



43 aGJ”
8.7.5 Font transformations

44 aEFGJOF!LFZ<[G>\PQUJPOTA\'BLF4MBOU"\
4, a[G!IVQEBUF!GBNJMZ\ TMBOU

4+ a[GIVQEBUF!GG\TMBOU ~~

4+ aEFGJOF!LFZ<[G>\PQUJPOTA\'BLF4USFUDI"\
4. a[G!IVQEBUF!GBNJMZ\ FYUFOE *

4+ a[G!IVQEBUF!GG\FYUFOE ~*~

4/ aEFGJOF!LFZ<[G>\PQUJPOTA\'BLF#PME"\

40 a[G!VQEBUF!GBNJMZ\ FNCPMEFO ~

42 a[G!VQEBUF!GG\FNCPMEFO A7

8.7.6 Ligatures

The call to the nested keyval family must bewrapped in bracesto hide the parent

list (this later requires the use of global debnitions (aY EmGa[G!VQEB Y F!
Both AAT and OpenType names are o5ered to chose 3aBS®%JTDSFUIdROBSZ
tures.

43 a[G!'EFGJOF!GPOU!GFBUVSF\-JHBUVSFTA"

44 a[G'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKETASMRWISFE"

4, a[GIEFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTASYM3ARVISFE"

4- a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUVYSKTA\HRNBPOA
4+a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKFTAMPEBNNPO”

4. a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSK T\ BRI H™

4 a[GIEFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTAEM3BSF"

40 a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKETM\BMIBSFUJPOBSZ”"
40a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUVSFT"EHHMIHTDSFUJPOBSZA"\ 7\
42a[G!'EFGJOF!GFBUVSF!IPQUJPO\-JHBUYS\PTVBNPIOHNMNFYUVBMA
43a[G!'EFGJOF!GFBUVSF!IPQUJPO\-JHBUYSPTWDOMSAOUFYUVBM”"
404a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYS\PTWIMIHPSIDBM”

4, a[G'IEFGJOF!GFBUVSF!PQUJPO\-JHBUYS\FPTWIMPI)RTUPSIDBM”
4- a[G'EFGJOF!GFBUVSF!IPQUJPO\-JHBUVYSKETPAY-PHPT"
42+a[G!'EFGJOF!IGFBUVSF!IPQUJPO\-JHBUVYSKETPAYP-PHPT"

42. a[GITEFGJOF!GFBUVSF!PQUJPO\-JHBUVYSKPTALSFCVTA"

42* a[G'IEFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTAYP3FCVT"

42/ a[G'EFGJOF!GFBUVSF!PQUJPO\-JHBUVYSKETM\%JQIUIPOH?
420a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUXYSKETMMAP%JIQIUIPOHA"
422a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTMNARVBSFE"
423a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUVYSKTM\AP4RVBSFE"
424a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTMN*"CCSFW4RVBSFE?
42, a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUVSFTM\/P"CCSFW4RVBSFE~™\ "\
42- a[GIEFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTMN\*DFMBOEJD"
43+a[G!'EFGJOF!GFBUVSF!PQUJPO\-JHBUYSKTM\MP*DFMBOEJD"

8.7.7 Letters

43. a[GIEFGJOF!IGPOU!IGFBUVSF\-FUUFST"

43* a[GIEFGJOF!GFBUVSF!PQUJPO\-FUUFSTMYP'SNBM*"

43 a[GIEFGJOF!GFBUVSF!PQUJPO\-FUUFSTM6QQBEBDBYTF"
430a[G!'EFGJOF!GFBUVSF!PQUJPO\-FUUFSTM\PXFSDBTF"
432a[G!'EFGJOF!GFBUVSF!PQUJPO\-FUUFSTMYRNBWVNMBEQT"

2*



433a[G!EFGJOF!GFBUVSFIPQUJPO\-FUUFSTA\ITRUQDBE®BQT"

434 a[G!'EFGJOF!GFBUVSF!PQUJPO\-FUUFST"\86Q®@FEDBTF4NBMMS$BQT"
43, a[G!IEFGJOF!GFBUVSF!PQUJPO\-FUUFSTA"\8Q@FQDBTF1FUJUF$BQT"
43 a[G!IEFGJOF!GFBUVSF!PQUJPO\-FUUFSTMYQOJUJBM$BQT"
44+a[G!'EFGJOF!GFBUVSF!PQUJPO\-FUUFSTA\8Q NMBITF"

8.7.8 Numbers

Thesewere originally separatedinto /VNCFS&B TNV NCF S 4 Q@l&ving H
AAT, but it makes more senseto combine them.
Both naming conventions are o5ered to selectthe number case.

44. a[GIEFGJOF!GPOUIGFBUVSF\/VNCFST"

44+ a[GIEFGJOF!GFBUVSF!IPQUJPO\/VNEFSTA\URGODMIMQBDFE”

44 a[GIEFGJOF!GFBUVSF!PQUJPO\/VNEFSTA\QORQPSUIJPOBMA”
400a[G!'EFGJOF!GFBUVSF!IPQUJPO\V/VNEFST™"\-lPXFS$DBTF"

42 a[G!'EFGJOF!GFBUVSF!PQUJPO\/VNEFST™"\ PDEYANSZM F »
43a[G!'EFGJOF!GFBUVSF!IPQUJPO\/VNECFST"\NMOQMSDBTF"

444 a[G!'EFGJOF!GFBUVSF!PQUJPO\/VNEFST"\-MOVOH"

44, a[G'EFGJOF!GFBUVSF!PQUJPO\/VNECFST™"\{MBHAMFE;FSP"

44- a[G!'EFGJOF!GFBUVSF!PQUJPO\/VNCFSTA/PSIMBTIFE;FSPA\ 2\ A\

8.7.9 Contextuals

4+ a[G!EFGJOF!GPOWSFRBWANYSFVBMTA

4., a[G!IEFGJOF!GFBUVSF!IPQUJPO\$POUFYUYBM@TXIAXBTIA

4* a[G!IEFGJOF!GFBUVSF!IPQUJPO\$SPOUFYUYBMTXW/P4XBTI"

4/ a[G!IEFGJOF!GFBUVSF!IPQUJPO\$POUFYUYBM@MBMUMUFSOBUF”"

40 a[G!'EFGJOF!GFBUVSF!IPQUJPO\$POUFYWWUYBMBMIUP"MUFSOBUF”"

42 a[G!'EFGJOF!GFBUVSF!IPQUJPO\$POUFYUWVBMITIEPSE*OJUIBMA

43 a[G!IEFGJOF!GFBUVSF!PQUJPO\$POUFYUVBNIQJIUPSPSE*OJUJBM"\ ~
44 a[GIEFGJOF!GFBUVSF!PQUJPO\$POUFYUWBMTIOBSE'JOBMA

4, a[GIEFGJOF!GFBUVSF!PQUJPO\$POUFYU\WBIGITOBPSPSE'JOBM”"

4- a[G'EFGJOF!GFBUVSF!IPQUJPO\$POUFYUWBMTAMN-JOF*OJUJBM~?

4+ a[G!'EFGJOF!GFBUVSF!IPQUJPO\$SPOUFYUVBMTAM\/P-JOF*OJUJBMA"\ 7\
4. a[G'EFGJOF!GFBUVSF!PQUJPO\$POUFYUWVWBMEBMUOF'JOBMA"

4+ a[GIEFGJOF!GFBUVSF!IPQUJPO\$POUFYUWVWBIGBMUPP-JOF'JOBM~

4/ a[G!'EFGJOF!GFBUVSF!PQUJPO\$POUFYUWBMIPEIOOFSA

40 a[G!'EFGJOF!GFBUVSF!IPQUJPO\$SPOUFYUWBINFEIP*OOFS”

8.7.10 Diacritics

42 a[G!IEFGJOF!IGPOUIGFBUVSF\%JBDSJUJDT"

43 a[G!'EFGJOF!GFBUVSF!PQUJPO\%JBDS3UUDTM\4IPXA"

44 a[G!'EFGJOF!GFBUVSF!PQUJPO\%JBDS3UJDTM\)JEF”

4, a[G!IEFGJOF!GFBUVSF!PQUJPO\%JBDSJUJDTM"\%FDPNQPTFA”\ A\ MA

8.7.11 Kerning

4- a[GIEFGJOF!GPOU!GFBUVSF\,FSOJOH"

++ a[GIEFGJOF!GFBUVSFIPQUJPO\,FSOJOHMN\G6QQFSDBTFM\™"\*"\ DQTQ"
+ a[GIEFGJOF!GFBUVSFIPQUJPO\,¥SOJDOH3OCO "

+ a[GIEFGJOF!GFBUVSFIPQUJPO\ FSOLBBOVOGG"

+ a[GIEFGJOF!GFBUVSFIPQUJPO\,FSOJOHM7FSUJDBMM\™M\"*"\ WLSO"
+0 a[GIEFGJOF!GFBUVSFIPQUJPO\,FSOJOH"

2/



+2 \7FSUJDBM"MUFSOBUF1SPQPSUJPOBM™M\"\*"\ WQBM~"
+3 a[GIEFGJOF!GFBUVSFIPQUJPO\,FSOJOHMN\7FSUJDBM"MUFSOBUF)BI

8.7.12 Vertical position

+4 a[GIEFGJOF!GPOU!GFBUVSF\7FSUJDBM1PTJUJPO"

+ a[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBMIPTIUIPOM/PSNBM”

+ a[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBMIPTIUMPM4VQFSIPS”
.+ al[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBMIPTIUMIOM*OGFSJIPS”"

.. al[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBMITPTIWPIFEKONY0SEJOBM”

> al[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBWM1PNJOVYRSGM"\/VNFSBUPS"
4 al[GIEFGJOF!GFBUVSFIPQUJPO\7FSUJDBM1PNIHOPAM"\%FOPNJOBUP
.0 a[GIEFGJOF!GFBUVSF!PQUJPO\7FSUJDBM1PTJUJPOM4DJFOUJGJID*

8.7.13 Fractions

.2 a[GIEFGJOF!GPOU!GFBUVSF\'SBDUJPOT"

.3 a[GIEFGJOF!GFBUVSFIPQUJPO\'SBDUJPOFS B

4 al[GIEFGJOF!GFBUVSFIPQUJPO\'SBDUJPGEBDGG"
a[G!'EFGJOF!GFBUVSF!PQUJPO\'SBDUIJPOT"\%JIJBHPOBM”"
a[G!'EFGJOF!GFBUVSFIPQUJPO\'SBDUIPBGSDMUFSOBUF"\"

8.7.14 Alternates and variants

Selectednumerically becausethey donOthave standard names. Very easyto pro-
cess,very annoying for the user!
+ aEFGJOF!ILFZ<[G>\PQUJPOTM"MUFSOBUF~"< >\

A aTFULFZT <[G!IGFBU>\"MUFSOBUF~"\ ~
»* aVOMFTTalJGYa9,7!SNa!/FNQUZ

* aEFGa9,7'/UGBN\"MUFSOBUF~?
*0 a[G!INBLF!GFBUVSF\ ~\ ~\ TBMU N
*2 aGJn

3 @aEFGJOFILFZ<[G>\PQUJPOTMN7BSJBOU"
* aTFULFZT <[GIGFBU>\7BSJBOUA"\ ~*
X, aVOMFTTaJGYa9,7!SNa!lFNQUZ

A aEFGa9,7!/UGBN\7BSJBOU~"

I+ a[GINBLFIGFBUVSF\ A\ A\ TTaUXPI!EJHJUT\ ~~
A aGJn

8.7.15 Style

/ a[GIEFGJOF!GPOU!GFBUVSF\4UZMF"

M a[GIEFGJOF!GFBUVSFIPQUJPO\4UXMEA\"MBMMBOBUF"

/o a[GIEFGJOF!GFBUVSFIPQUJPO\4UZX MR UWRBRNBMM

/2 a[GIEFGJOF!GFBUVSFIPQUJPO\4UZXMRMNI\EC/LZAN

/3 a[GIEFGJOF!GFBUVSFIPQUJPO\4UZXZMREAN4KBTI®

/4 al]GIEFGJOF!GFBUVSFIPQUJPO\4UXZMEA\)JITUPSID"

/ al[GIEFGJOF!GFBUVSFIPQUJPO\4UZMRYYWITQMBZ"

/- a[GIEFGJOF!GFBUVSFIPQUJPO\4UZXMPR"&OHSBWFE”"

0+ a[GIEFGJOF!IGFBUVSF!PQUJPO\4UZXMRMS JWINUMMHSBQTA
0. a[GIEFGJOF!GFBUVSFIPQUJPO\4UZMRAMSBMMS$BQTA

0 a[GIEFGJOF!GFBUVSFIPQUJPO\4UZME”\) PISOBPOUBM,BOB"\"
0o a[GIEFGJOF!GFBUVSFIPQUJPO\4UXMEA\7TWEOBDBM,BOB"
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8.7.16 CJK shape

,00
02
,03
04
.0,
,0-
2+
2.
8.7.17 Character width

2 a[GIEFGJOF!IGPOU!GFBUVSF\$IB

a[G!/EFGJOF!GPOU!GFBUVSF\$+,4IBQF"
a[G!EFGJOF!GFBUVSFIPQUJPO\$+,41BQRMNESSBEENJUJPOBMAM\
a[G!EFGJOF!GFBUVSFIPQUJPO\$+ MIBQRP"TNIQIMMIGIFE"
a[G!EFGJOF!GFBUVSFIPQUJPO\$+ MIBQRNKIF 4"
a[G!EFGJOF!GFBUVSFIPQUJPO\$+ MIBQR K4
a[G!EFGJOF!GFBUVSFIPQUJPO\$+ MIBQRNKIF 4"
a[G!EFGJOF!GFBUVSFIPQUJPO\$+ MIBQPA\RYQBSUX
a[G!'EFGJOF!GFBUVSF!PQUJPO\$+ MIBQPA\OBDL"

N

M

N
N

N

SBDUFS8JEUI”

2 a[GIEFGJOFI!IGFBUVSF!PQUJPO\$IBSBDUFS8JEUIMN1ISPQPSUJPOBMA"!

,20
,22
23
,24
2,
\2-

8.7.18 Annotation

3.

\3*
3/
,30
,32
,33
,34

a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!IGFBUVSF!PQUJPO\"
a[G!'EFGJOF!IGFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!IGFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!IGFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!IGFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"
a[G!'EFGJOF!GFBUVSF!PQUJPO\"

40 a[GIEFGJOF!GFBUVSFIPQUJPO\"

8.7.19 Vertical

a[G!EFGJOF!GFBUVSFIPQUJPO\$IBSBDUFSS8JEUIMN'VMMA"\
a[G!'EFGJOF!GFBUVSFIPQUJPO\$IBSBDUFS8JEUIM\)BMG”"\
a[G!'EFGJOF!GFBUVSF!PQUJPO\$IBSBDUFS8JEUIMN5IJSENM\
a[G!'EFGJOF!GFBUVSF!PQUJPO\$IBSBDUFS8JEUIMN2VBSUFS”\
a[G!'EFGJOF!GFBUVSF!PQUJPO\$IBSBDUFS8JEUI"\"MUFSOBUF1SPQ!
a[G!'EFGJOF!GFBUVSF!PQUJPO\$IBSBDUFS8JEUI"\"MUFSOBUF)BMG
3+ a[GIEFGJOF!GFBUVSFIPQUJPO\$IBSBDUFS8JEUIMN%FGBVMU~?\

MM G X
MM ITXJE
AAY UXT
A

A

a[G!'EFGJOF!GPOU!GFBUVSF\"OOPUBUJPO"

OOPOBMUIPOMNOGGAM\ 2\ M)
OOPUBUJPOMOOMMAM OBMUA

OOPUBUJPOM#PYAM\ A\ M~
OOPUBUJPOM3PVOEFE#PYAN\ A\ MA
OOPUBUJPOMS$ISDMEAM A\ A\~
OOPUBUJPOM#MBDL$ISDMFEA 2\ A

OOPUBUJPOM1IBSFOUIFTJIT"
OOPUBUJPOMIFSJIPEAM A\ M~
OOPUBUJPOMN3PNBO/VNFSBMT"\
OOPUBUJPOM%JIJBNPOEAM A\ M~
OOPUBUJPOM\#MBDL4RVBSF”\
OOPUBUJPOM#MBDL3PVOE4RVBSF:
OOPUBUJPOM\%PVCMF$JISDMFE~M M\

A\ A\A
A

/\\/\

42 a[GIEFGJOF!GPOU!GFBUVSF\7FSUJDBM*"

43 aEFGJOF!ILFZ<[G!GFBU>\7FSUJD
44 aJG[GlJIDV
4,
4 a[G!IVQEBUF!GBNJMZ\ WFSU”"
a[G!IVQEBUF!GG\WFSUJDBM*"
aFMTF
a[G!IVQEBUF!GBNJMZ\ WFSU”"
a[G!IVQEBUF!GG\WFSUJDBM*”
aGJ”n

+

LoLos, d

8.7.20 Script

22

BMM3PUBUFE(MZQIT"A<>\

a[GINBLF!IGFBUVSF\M"\*"\ WSU ~



2 aOFXGPOUTDSJQU\"SBCJDM"\BSGBEKGPOUTDSJQU\"SNFOJBO”M\BSNO”"
3 aOFXGPOUTDSJQU\#BMJOFTROEBGROUTDSIQU\#FOHBMJMCFOH"
4 aOFXGPOUTDSJQU\#PQPNPG®#ROFXFEPROUTDSIQU\#SBIJMMFAMCSBJ”

™ '
"

oo T T T
A W N O

-++

L%
—+/

-+0
+2
+3
+4

'
% 0

Lo
A W N O

“F
_*

_k%

aOFXGPOUTDSJQU\#VHJOFTROEXGBOUTDSJQU\#VIJEACVIEA
aOFXGPOUTDSJQUVAZBOCAMNPXGPOUTDSJQAAMBBESDEO\DBOTA
aOFXGPOUTDSJQU\$SIFSPLFFA\DIFSA
aOFXGPOUTDSHPRKNSBQIIDMN\aBEXGPOUTDSIJQU\$PQUJIDA\DPQUA
aOFXGPOUTDSJQUWMESBBUZADMRXEPOUTDSIQU\$ZSIMMIDA\DZSMA
aOFXGPOUTDSJQU\%FGBVMWABX-GPOUTDSJQU\%FTFSFUAMNETSUA
aOFXGPOUTDSJQU\%FWBOBHMBFXGCPOWEDSIQU\&UIJPQJIDA\FUIJIA
aOFXGPOUTDSJQU\(FPSHIJBGOHRKBESOUTDSJQU\(MBHPMJUJDA\HMB}
AaOFXGPOUTDSJQU\(PUIJDA\ HWFIXGPOUTDSJQU\(SFFLA\HSFLA
AaOFXGPOUTDSJQU\(VKBSBUXQORXB8OUTDSIQU\(VSNVLIJANHVSVA
AaOFXGPOUTDSJORNBOKBNMP aOFXGPOUTDSJQU\)BOHVMA\IBOHA
aOFXGPOUTDSJQU\)BOVOPPAOB®BPOUTDSIJQU\)FCSFXA\IFCSA
AaOFXGPOUTDSJQBO)EESBEHEBMBA\LBOBA
AaOFXGPOUTDSJQU\+BWBOFT#FOKBIWPERUTDSIQU\,BOOBEBA\LOEB"
aOFXGPOUTDSJQU\,IBSPTUIXQEMSBPOUTDSJQU\,INFSA\LINSA
aOFXGPOUTDSJQU\-BPA\MBPaOFXGPOUTDSJQU\-BUJOA\MBUO"
aOFXGPOUTDSJQU\-JNCVA\Md®EXGPOUTDSJ®UMJIOEBS
aOFXGPOUTDSJQU\.BMBZBMBREWMZNUTDSIQU\.BUIMN\NBUIA
aOFXGPOUTDSJQU\.POHPMJBOAM\NPOH"
aOFXGPOUTDSJQUNEZPMIBMATPXGPOUTDSJQU\.ZBONBSA\NZNSA
aOFXGPOUTDBJI\®MULR AaOFXGPOUTDSJQU\OHIBNA\PHBNA
aOFXGPOUTDSUBMIDMEIUBMA
aOFXGPOUTDS$BQUIBMEFIJGPSNAYQFPA
aOFXGPOUTDSJQU\0SJZBA\PS8@BXGPOUTDSJQU\OTNBOZBA\PTNB"
AaOFXGPOUTDSXQBU\DIBHPE aOFXGPOUTDSJQU\1IPFOJDJBOMQIOY
aOFXGPOUTDSJQU\3VOJDA\SY/@EXGPOUTDSJQU\4IBWJIBOAMNTIBXA
AaOFXGPOUTDSJQU\4JOIBMBA\TJOIA
AaOFXGPOUTDSJQUBIEKNEBKBFIGPSNAYTVYA
AaOFXGPOUTDSJ(BHEZIMPENMPAOFXGPOUTDSJQU\4ZSJBDA\TZSD"
AaOFXGPOUTDSJQU\5BHBMPHADFXNGIRO UTDSJQU\5BHCBOXBA\UBHCA
AaOFXGPOUTDSEQUBME" AaOFXGPOUTDSVOQU\SBY A
AaOFXGPOUTDSJQU\5BNJMA\UBNAKGPOUTDSJQU\5FMVHVA\UFMVA
aOFXGPOUTDSJQU\5IBBOBA\HWOFB'GPOUTDSJQU\5IBJAN\UIBJIA
aOFXGPOUTDSJQU\5JCFUBOAM®RXEPOUTDSIQU\5JGIJOBHIMNUGOHA
aOFXGPOUTDSJQYVOFBSPBNIM\VHBS "aOFXGPOUTDSJIQU\:JMNZJ

8.7.21 Language

*/

0
*D
*3
*4

aOFXGPOUMBOHVBHF\"CB[BM\"#""aOFXGPOUMBOHVBHF\"CLIB[JBO"
aOFXGPOUMBOHVBHF\"EZHIF"\"%:*aOFXGPOUMBOHVBHF\"GSJLBBC
aOFXGPOUMBOHVBHF\"GBS™\"'3"aOFXGPOUMBOHVBHF\"HBX"\"(8"

aOFXGPOUMBOHVBHF\"MUBJ"M\"-5"aOFXGPOUMBOHVBHF\"NIBSJD"\"
aOFXGPOUMBOHVBHF\"SBCJD"*\"3""aOFXGPOUMBOHVBHF\"BSJ"\"3*
aOFXGPOUMBOHVBHF\"SBLBOFTF"\"3,"aOFXGPOUMBOHVBHF\"TTBN
aOFXGPOUMBOHVBHF\"UIBQBTLBOM\"5)?"aOFXGPOUMBOHVBHF\"WB¢
aOFXGPOUMBOHVBHF\"XBEIJM"N\"8""aOFXGPOUMBOHVBHF\"ZNBSB"\"
aOFXGPOUMBOHVBHF\"[FSJM\";&"aOFXGPOUMBOHVBHF\#BEBHB"\#"
aOFXGPOUMBOHVBHF\#BHIFMLIBOEJM\#"("aOFXGPOUMBOHVBHF\#B
aOFXGPOUMBOHVBHF\#BVMFM\#"6"aOFXGPOUMBOHVBHF\#FSCFS"\j

23



aOFXGPOUMBOHVBHF\#FODIMN#$)"aRFGEPGSBBOHVBHF\#JCMF
aOFXGPOUMBOHVBHF\#FMBSVTTIJBOM#&-"aOFXGPOUMBOHVBHF\#F
aOFXGPOUMBOHVBHF\#FOHBMJM\#&/"aOFXGPOUMBOHVBHF\#VMHB
aOFXGPOUMBOHVBHF\#IIJMJM\#)**aOFXGPOUMBOHVBHF\#IPKQVSJ"
aOFXGPOUMBOHVBHF\#JLPMM\#* "aOFXGPOUMBOHVBHF\#JMFO"M\#*
aOFXGPOUMBOHVBHF\#MBDLGPPUM#,""aOFXGPOUMBOHVBHF\#BMP
aOFXGPOUMBOHVBHF\#BMBOUFM\#-/"aOFXGPOUMBOHVBHF\#BMUJ"
aOFXGPOUMBOHVBHF\#BNCBSB"MN\#.#"aOFXGPOUMBOHVBHF\#BNJMF
aOFXGPOUMBOHVBHF\#SFUPOM#3&"aOFXGPOUMBOHVBHF\#SBIVJ~®
aOFXGPOUMBOHVYBHBWEBK"aOFXGPOUMBOHVBHF\#VSNFTFM#3 ./
aOFXGPOUMBOHVBHF\#BTILIJSM\#4)"aOFXGPOUMBOHVBHF\#FUJMN\#E
aOFXGPOUMBOHVBHF\$BUBMBO"\$"5"aOFXGPOUMBOHVBHF\$FCVB(
aOFXGPOUMBOHVBHF\$IFDIFOMNS$)&"a OWSEHRO UM BOHVBHF\$IBIB
aOFXGPOUMBOHVBHF\$IBUUJTHBSI1JM\$))?aOFXGPOUMBOHVBHF\$IJ

0, aOFXGPOUMBOHVBHF\$IVLDIJMN\$),"aOFXGPOUMBOHVBHF\$IJQFXZB

-2+

2%
-2/

-20
22
-23
-24

0- aOFXGPOUMBOHVBHF\$IFSPLFF"\$)37"aOFXGPOUMBOHVBHF\$IVWBT

aOFXGPOUMBOHVBHF\$PNPSJBO”M\$.37aOFXGPOUMBOHVBHF\$PQUJ
aOFXGPOUMBOHVBHF\$SFFM"\$3&"aOFXGPOUMBOHVBHF\$BSSJFSA"\S
aOFXGPOUMBOHVBBUBEBSSUNEB@GOFXGPOUMBI®BWB BB TH WS D1
aOFXGPOUMBOHVBHF\$[FDIMN\$4:*"aOFXGPOUMBOHVBHF\%BOJTIMN%'
aOFXGPOUMBOHVBHF\%BSHXBM"\%"3"4a9FKCRBRGBMBOHVBHF\8PPET
aOFXGPOUMBOHVBHF\(FSNBOM"\%&6"aOFXGPOUMBOHVBHF\%FGBVN
aOFXGPOUMBOHVBHF\%PHSJIM"\%(3"aOFXGPOUMBOHVBHF\%JWFIJ"\
aOFXGPOUMBOHVBHF\%KFSNBM"\%+3"aOFXGPOUMBOHVBHF\%BOHN

2, aOFXGPOUMBOHVBHF\%JOLBM"\%/,"aOFXGPOUMBOHVBHF\%VOHBO"

-3+

_3*
-3/

-30
-32
-33
-34

22 aOFXGPOUMBOHVBHF\%[POHLIB"\%;/"aOFXGPOUMBOHVBHF\&CJSB"

aOFXGPOUMBOHVBSHFFRBISIBPEOFXGPOUMBOHVBHF\&EPM&®%OA
aOFXGPOUMBOHVBHF\&GJILM\&'**aOFXGPOUMBOHVBHF\(SFFLMN\&--7
aOFXGPOUMBOHVBHF\&OHMJITIMN&/("aOFXGPOUMBOHVBHF\&S[ZB"\
aOFXGPOUMBOHVBHF\4QBOJTIMN&41"aOFXGPOUMBOHVBHF\&TUPOJ
aOFXGPOUMBOHVBHF\#BTRVF*"\&62"aOFXGPOUMBOHVBHF\&WFOLJ'
aOFXGPOUMBOHVBHF\&WFOM&7/"aOFXGPOUMBOHVBHF\&XF"\&8&"
aOFXGPOUMBOHVBHMBWMSHBDIMN'"/*"aOFXGPOUMBOHVBHF\'BSTJ"\"'"3"
aOFXGPOUMBOHVBHF\'JOOJTIMN'"*/"aOFXGPOUMBOHVBHF\'JKJBO"\"
aOFXGPOUMBOHVBHF\'MFENJTIM'-&"a O FFXGAROMUWMBCOHVBHF\'PSFTU

3- aOFXGPOUMBOHVBHF\'POM'0/"aOFXGPOUMBOHVBHF\'BSPFTF"\'04"

-4+

4%
-4/

-40
-42
-43
-44

aOFXGPOUMBOHVBHF\'SFODI*'3"*"aOFXGPOUMBOHVBHF\'SJTJBO"\
aOFXGPOUMBOHVBHF\'SJVMJBOM'3-"aOFXGPOUMBOHVBHF\'VUB"\'
aOFXGPOUMBOHVBHF\'VMBOJ"\'6-"aOFXGPOUMBOHVBHF\(B"M\("%"
aOFXGPOUMBOHVBHF\(BFMJDM\("&"aOFXGPOUMBOHVBHF\(BHBV["\({
aOFXGPOUMBOHVBHF\(BMJDJBOM\("-"aOFXGPOUMBOHVBHF\(BSTIV
aOFXGPOUMBOHVBHF\(BSIXBMJMN\("S8FROFKBPOUMBOHVBHF\(F
aOFXGPOUMBOHVBHF\(JMZBL™M\(*-"aOFXGPOUMBOHVBHF\(VNV[~"\(.;
aOFXGPOUMBOHVBHF\(POEJ"M"\(0/"aOFXGPOUMBOHVBHF\(SFFOMBOI

4, aOFXGPOUMBOHVBHF\(BSPM"\(30"aOFXGPOUMBOHVBHF\(VBSBOJ"\(¢

4- aOFXGPOUMBOHVBHF\(VKBSBUJMN\(6+"aOFXGPOUMBOHVBHF\)BJUJE

aOFXGPOUMBOHVBHF\)BMBN”*\)"-"aOFXGPOUMBOHVBHF\)BSBVUJ"\
aOFXGPOUMBOHVBHF\)BVTB*\)"62"aOFXGPOUMBOHVBHF\)BXBJJO"\)
aOFXGPOUMBOHWBHRBBN¥FSaOFXGPOUMBOHVBHF\)JMJHBZOPOAM\)
aOFXGPOUMBOHVBHF\)JOEJM)*/*"aOBXGP\QUMBOHVBHF\)JHI
aOFXGPOUMBOHVBHF\)JOELP"\)/%"aOFXGPOUMBOHVBHF\)P*\)0"
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'
i i
e -

' ' ' ' '
i i i i i
A W N O

A+t
s
R
A+
++0
42
++3
4
A,
A

A+t

+x
+./

+.0
+.2
+.3
+.4

A+

4*

A
40
A2
+*3
44
AE
A
A+
.
H*
A+
+/0
+2

aOFXGPOUMBOHVBHF\)BSBSJ"\)3**"aOFXGPOUMBOHVBHF\$SPBUJB(
aOFXGPOUMBOHVBHF\)VOHBSJBO"\)6/"aOFXGPOUMBOHVBHF\"SNF(
aOFXGPOUMBOHVBHF\*HCPM\*#0"aOFXGPOUMBOHVBHF\*KP*\*+0"
aOFXGPOUMBOHVBHF\*MPLBOP"\*-0"aOFXGPOUMBOHVBHF\*OEPOF
aOFXGPOUMBOHVBHF\*OHVTIMN\*/("aOFXGPOUMBOHVBHF\*OVLUJUV
aOFXGPOUMBOHVBHF\*SJTIMN\*3*2a0B%6EOWMEBHNVBHBHBV*SJITI
aOFXGPOUMBOHVBHF\*DFMBOEJD"M\*4-MBNIXGROUMBOHVBHF\*OBS
aOFXGPOUMBOHVBHF\*UBMJBOM*5""aOFXGPOUMBOHVBHF\)FCSFX:
aOFXGPOUMBOHVBHF\+BWBOFTFM\+"7"aOFXGPOUMBOHVBHF\:JEE]J
aOFXGPOUMBOHVBHF\+BQBOFTFM\+"/"aOFXGPOUMBOHVBHF\+VEF[I
aOFXGPOUMBOHVBHF\+VMB*\+6-"aOFXGPOUMBOHVBHF\,BCBSEJBO
aOFXGPOUMBOHVBHF\,BDIDIJ"\,"$"aOFXGPOUMBOHVBHF\,BMFOKJC
aOFXGPOUMBOHVBHF\,BOOBEB"\,"/"aOFXGPOUMBOHVBHF\,BSBDIB
aOFXGPOUMBOHVBHF\(FPSHIJBO"\,"5"aOFXGPOUMBOHVBHF\,B[BLI"
aOFXGPOUMBOHVBHF\,FCFOB"\,&#"aORXGBaGUBBOHYBHF\,IVUTVS]J
aOFXGPOUMBOHVBHF\,IBLBTT"\,)"*"aOFBRENOUMBOHVBHF\,IBOUZ
aOFXGPOUMBOHVBHF\,INFS™\,)."aOFA0B/RITMBGHV,B4F\,IBOUZ
aOFXGPOUMBOHWBHFIMNMBXYUZOFXGPOUMBOHVBHF\,IPXBS”\,)8"
aOFXGPOUMBOHVBHF\,JLVZV/™\,* "aOFXGPOUMBOHVBHF\,JSHIJ["\,"*
aOFXGPOUMBOHVBHF\,JTJJ"\,*4"aOFXGPOUMBOHVBHF\,PLOJ™\,, /"
aOFXGPOUMBOHVBHF\,BMNZL"\,-."aOFXGPOUMBOHVBHF\,BNCB"\,.;
aOFXGPOUMBOHVBHF\,VNBPOJ"\,./"aOFXGPOUMBOHVBHF\,PNP"\,.(
aOFXGPOUMBOHVBHF\,PNTP"\,.4"aOFXGPOUMBOHVBHF\,BOVSJ"\,/.
aOFXGPOUMBOHVBHF\,PEBHV"M"\,0%"aOMEBREVMBOH)VBHF\,PSFBO
aOFXGPOUMBOHVBHF\,POLBOJ"\,0,"aOFXGPOUMBOHVBHF\,JLPOHP
aOFXGPOUMBOHV¥BHNEZBENJO01"aOFXGPOUMBOHVBHF\,PSFBO"\,03"
aOFXGPOUMBOHY8HEFOMRNI"aOFXGPOUMBOHVBHF\,QFMMF~\,1-7
aOFXGPOUMBOHVBHF\,SJP"\,3**aOFXGPOUMBOHVBHF\,BSBLBMQBL
aOFXGPOUMBOHVBHF\,BSFMJBO"\,3-"aOFXGPOUMBOHVBHF\,BSBJN
aOFXGPOUMBOHVBHF\,BSFO"\,3/"aOFXGPOUMBOHVBHF\,PPSFUFA”"\,
aOFXGPOUMBOHVBHF\,BTINJSJ"\,4)*"aOFXGPOUMBOHVBHF\,IBTJ"\,
aOFXGPOUMBOHMBHNREWILMEBOFXGPOUMBOHVBHF\,VJ"\,6*"
aOFXGPOUMBOHVBHF\,VMWJ"\,6-"aOFXGPOUMBOHVBHF\,VNZL"\,6.
aOFXGPOUMBOHVBHF\,VSEJTI"\,63"aOFXGPOUMBOHVBHF\,VSVLI"\,
aOFXGPOUMBOHVBHF\,VZ*\,6:*aOFXGPOUMBOHVBHF\,PSZBL"\,:,"
aOFXGPOUMBOHVBHF\-BEJOM\-"%"*"aOFXGPOUMBOHVBHF\-BIVMJ"\-"
aOFXGPOUMBOHVBHF\-BLM"\-","aOFXGPOUMBOHVBHF\-BNCBOJ"\-"."
aOFXGPOUMBOHVBHF\-BPM"\-"0"aOFXGPOUMBOHVBHF\-BUJOM\-"5"
aOFXGPOUMBOHVBHF\-B["\-";"a@BEKBEPOIBMBOHVBHF\-
aOFXGPOUMBOHVBHF\-BEBLIJM\-%,"aOFXGPOUMBOHVBHF\-F[HJ"\-&
aOFXGPOUMBOHVBHF\-JOHBMB/M\-*/"8B®HIXGPOUMBOHVBHF\-PX
aOFXGPOUMBOHVBHF\-JNCV/M\-.#*"aOFXGPOUMBOHVBHF\-PNXF~"\-.8
aOFXGPOUMBOHY¥YBSHEIBRXRS4#"aOFXGPOUBBOMVYBHF\-VMF
aOFXGPOUMBOHVBHF\-JUIVBOJBOM\-5)"aOFXGPOUMBOHVBHF\-VCB
aOFXGPOUMBOHVBHF\-VHBOEB"\-6("aOFXGPOUMBOHVBHF\-VIZB"\-
aOFXGPOUMBOHVBHF\-VPM\-60"aOFXGPOUMBOHVBHF\-BUWJBOAM"\-7
aOFXGPOUMBOHVBHF\.BKBOH"\."+*"aOFXGPOUMBOHVBHF\.BLVB"\."
aOFXGPOUMBOHVBHEBBMBIABEOMBBN'\."-*"aOFXGPOUMBOHVBHF\.BOTJ
aOFXGPOUMBOHVBHF\.BSBUIJ"\."3"aOFXGPOUMBOHVBHF\.BSXBSJ’
aOFXGPOUMBOHVBHF\.CVOEV/M\.#/"aOFXGPOUMBOHVBHF\.BODIV~\.
aOFXGPOUMBOHYBHF\\PBBTEOFXGPOUMBOHVBHF\.FOEF"\.%&"



+3
+A4
A+,
-
+0+
+0.
+0*
+0/
.+00
+02
+03
+04
+0,
+0-
A2+
42,
2%
+2/
+20
+22
+23
+24
+2,
A+2-
43+
+3.
+3*
+3/
+30
+32
+33
+34
+3,
+3-
A4+
+4.
+4*
A4/
+40
+42
+43
444
+4,
+4-
++

+*
+/
+,0
+,2
+,3

aOFXGPOUMB FlOV'B.RFrXaFOFXGPOUMBOHVBHF\.J[PA\.*; 7
aOFXGPOUMBOHVBHF\.BDFEPOJBO"™\.,%"aOFXGPOUMBOHVBHF\.BM
aOFXGPOUMBOHVBHF\.BMBHBTZ"\.-("aOFXGPOUMBOHVBHF\.BMJOL
aOFXGPOUMBOHVBHFGBSMBZBMBS*"aOFXGPOUMBOHVBHF\.BMBZ"\.-
aOFXGPOUMBOHVBHF\.BOEJOLB"\./%"aOFXGPOUMBOHVBHF\.POHP|
aOFXGPOUMBOHVBHF\.BOJQVSJM./**"aOFXGPOUMBOHVBHF\.BOJOL
aOFXGPOUMBOHBBMBDBOM"aOFXGPOUMBOHVBHF\.PLTIB”\.0,"
aOFXGPOUMBOHVBHF\.PMEBWJBO”"\.0-"aOFXGPOUMBOHVBHF\.PO"\
aOFXGPOUMBOHVBHF\.PSPDDBO"\.03"aOFXGPOUMBOHVBHF\.BPSJ’
aOFXGPOUMBOHVBHF\.BJUIJMJIMN.5)"aOFXGPOUMBOHVBHF\.BMUFT|
aOFXGPOUMBOHVBHF\.VOEBSJ"\.6/"d0OFREPORMNBOHVBHF\/BHB
aOFXGPOUMBOHVBHF\/BOBJM\/"/"aOFXGPOUMBOHVBHF\/BTLBQJ"\/'
aOFXGPOUMB®FVBNMHI"aOFXGPOUMBOHVBHF\/EFCFMF~"\/%#"
aOFXGPOUMBOHVBHF\/EPOHB"\/%("aOFXGPOUMBOHVBHF\/FQBMJ")
aOFXGPOUMBOHVBHF\/FXBSJ"\/&8"aOFXGPOUMBOHVBHF\/BHBSJ"\/
aOFXGPOUMBOHVBNFFSFFXB/Z$"aOFXGPOUMBOHVBHF\/JTJIMN\/*47
aOFXGPOUMBOHVBHF\/JVFBOM\/*6"aOFXGPOUMBOHVBHF\/LPMF"\/,.
aOFXGPOUMBDODMMBEFAOFXGPOUMBOHVBHF\%VUDIMN/-%"
aOFXGPOUMBOHVBHF\/PHBJ*"\/0("aOFXGPOUMBOHVBHF\/PSXFHJBO
aOFXGPOUMBOHVBABMNIPHYIFEOFXGPOUMBOHBHBBHFAIPSUIFSO
aOFXGPOUMBOHVBHF\&TQFSBOUP"*\/507"aOFXGPOUMBOHVBHF\/ZOP
aOFXGPOUMBOSYBHRIGKB>aOFXGPOUMBOHVBHF\0OKJCXBZMN\O+#"
aOFXGPOUMBOHVBHF\0SJZB"\03**aOFXGPOUMBOHVBHF\0SPNP"\03
aOFXGPOUMBOHVBHF\OTTFUJBONM\0447a0F X&BPNOBUMDBOIMYBHF\1BMFT
aOFXGPOUMBOHVBHF\1BMJM1"-"aOFXGPOUMBOHVBHF\1VOKBCJ"\1
aOFXGPOUMBOHVBHF\1BMQB"\1"1"aOFXGPOUMBOHVBHF\1BTIUPA"\1
aOFXGPOUMBOHVBHFRERMAYP QAOFXGPOUMBOHVBHF\1IJMJQJOPAM\1*
aOFXGPOUMBOHVBHF\1BMBVOH"M1-("aOFXGPOUMBOHVBHF\1PMJTI
aOFXGPOUMBOHVBHF\1SPWFODBM”\130"aOFXGPOUMBOHVBHF\1PS
aOFXGPOUMBOHVBHF\$1JOM2*/"aOFXGPOUMBOHVBHF\3BKBTUIBOJ
aOFXGPOUMB®FVBNFE3*"aOFXGPOUMB®WYBBIF\BWHBTJI B O
aOFXGPOUMBOHVBHF\3JBOHM\3*""aOFRGPOIUMBDHUVYBHF\3IBFUP
aOFXGPOUMBOHVBHF\3PNBOJBO”M\30."aOFXGPOUMBOHVBHF\3PNBC
aOFXGPOUMBOHVBHF\3VTZOM\34:"aOFXGPOUMBOHVBHF\3VBOEB"\!
aOFXGPOUMBOHVBHF\3VTTIJBO”*\364"aOFXGPOUMBOHVBHF\4BESJ"
aOFXGPOUMBOHVBHF\4BOTLSJUMN\4"/"aOFXGPOUMBOHVBHF\4BOUB
aOFXGPOUMBOHVBHF\4BZJTJM\4":*aOFXGPOUMBOHVBHF\4FLPUB"\-
aOFXGPOUMBOHVBHF\4FMLVQ"M\4&-"aOFXGPOUMBOHVBHF\4BOHP"\
aOFXGPOUMBOHVBHF\41BOM\4)/"aOFXGPOUMBOHVBHF\4JCF"M\4*#"
aOFXGPOUMBOHVBHF\4JEBNPM\4*%"a(OEBEFOWUMBOHVBHF\4JMUF
aOFXGPOUMBOH¥Y¥BNM\VMAL BMAOFXGPOUMBOHVBHF\4MPWBL"\4,:"
aOFXGPOUMBOHVBHF\4A4MBWFZ"M\4-""aOFXGPOUMBOHVBHF\4MPWFO
aOFXGPOUMBOHVBHF\4PNBMJ"\4.-"aOFXGPOUMBOHVBHF\4BNPBO"
aOFXGPOUMBOHVBHF\4FOB"M\4/""aOFXGPOUMBOHVBHF\4JOEIJMN\4/Y%
aOFXGPOUMBOHVBHF\4JOIBMFTF"M4/)"aOFXGPOUMBOHVBHF\4POJC
aOFXGPOUMBOHVBBHWMRE®P("aOFXGPOUMBOHVBHF\4PUIP~\405"
aOFXGPOUMBOHVBHF\"MCBOJBOM42**aOFXGPOUMBOHVBHF\4FSCJ
aOFXGPOUMBOHVBHF\4BSBJLJMN\43,"aOFXGPOUMBOHVBHF\4FSFS"\
aOFXGPOUMBOH¥HBBWHPMYL-"aOFXGPOUMBIBHIBHIB\APVUIFSO
aOFXGPOUMBOHVBHF\4VSJ®M"\463"aOFXGPOUMBOHVBHF\4WBOMN47""
aOFXGPOUMBOHVBHF\4XFEJTIMN47&"aOFPRBNBAODMBBHVBHF\4XBEBZ
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aOFXGPOUMBOHVBHF\4XBIIJMJ"\48,"aOFXGPOUMBOHVBHF\4XB[J"\4
aOFXGPOUMBOHVBHF\4VUVM4957"a0OFXGPOUMBOHVBHF\4ZSJBD"\4:
aOFXGPOUMBOHVBHF\5BCBTBSBOM\5"#*"aOFXGPOUMBOHVBHF\5BKJ
aOFXGPOUMBOHVBHF\5BNJM"\5"."aOFXGPOUMBOHVBHF\5BUBS"\5"
aOFXGPOUMBGKBV¥BMBH®I*"aOFXGPOUMBOHVBHF\5FMVHVA"M\5&-1
aOFXGPOUMBOHVBHF\5POHBOM5(/7"aOFXGPOUMBOHVBHF\5JHSFA"\S
aOFXGPOUMBOHVBHF\5JHSJOZB"MN\5(:"aOFXGPOUMBOHVBHF\5IBJ"\E
aOFXGPOUMBOHVBHF\5BIJUJBONM\5)5"aOFXGPOUMBOHVBHF\5JCFUE
aOFXGPOUMBOHVBHF\5VSLNFOM5,."aOFXGPOUMBOHVBHF\5FNOFA")
aOFXGPOUMBOHVBHF\5TXBOB”M\5/""aQFRGERBOVEEROHVBHF\5VOESB
aOFXGPOUMBOHVBHF\5POHB"\5/("aOFXGPOUMBOHVBHF\5PEP"\50%
aOFXGPOUMBOHVBHF\5TPOHBMN\54("aOfBRPIOOSNBEOMVBHF\S5VSPZP

- aOFXGPOUMBOHVBHF\5VMV~M\56-"aOFXGPOUMBOHVBHF\5VWJO"\56

aOFXGPOUMBOHVBHF\5XJ*"\58**aOFXGPOUMBOHVBHF\6ENVSU"\6%.
aOFXGPOUMBOHVBHF\6LSBJOJBO"\6,37"aOFXGPOUMBOHVBHF\6SEV
aOFXGPOUMBOHY¥YBSEIBQOWH#"aOFXGPOUMBOHVBHF\6ZHIVSM\6: ("
aOFXGPOUMBOHVBHF\6[CFL"\6;#*aOFXGPOUMBOHVBHF\7FOEB"\7&
aOFXGPOUMBOHVBHF\7JFUOBNFTFM\7*5"aOFXGPOUMBOHVBHF\8B"
aOFXGPOUMBOHVBHF\8BHEJMN\8"("a®EREPROPYMBOHVBHF\8FTU
aOFXGPOUMBOHVBHF\8FMTI*"\8&-"aOFXGPOUMBOHVBHF\8PMPG"\8-
aOFXGPOUMBOHRWBMFAHBBAOFXGPOUMBOHVBHF\9IPTBM\9)4"
aOFXGPOUMBOHVBHF\:BLVUM:","aOFXGPOUMBOHVBHF\:PSVCB"\:#
aOFXGPOUMB®SABNR3"aOF XGPOUSMNBETHNIBH F\*g"
aOFXGPOUMBOQOPEBSEGMI*."aOFXGPOUMB DMHVHPIOHS\,)PF TF
aOFXGPOUMBOHVBIPO\BUIDPTH1*"aOFXGPOUMBIONHYMBHEIS EYQPHRFE
aOFXGPOUMBOHVBSHEBEFIUDFABM"\;)5"aOFXGPOUMBOHVBHF\;BOEF”"
aOFXGPOUMBOHVBHF\;VMV~"\;6-"

Turkish Turns out that many fonts use OTURG@s their Turkish language tag
rather than the speciped OTRK&owe check for both:

.0
.2
.3
4

i

aEFGJOF!LFZ<[G!GFBU>\-BOHAM5VSLJTIN<>\
a[G!DIFDL!PU!MBOH\53,7
aJG!IUFNQTXB
aD/I[GIMBOHVBHFa!UFNQDOUBaSFMBY
aYEFGa[GIMBOHVBHF!OBNF\5VSLJTI?
aYEFGa[G!GBNIJMZ!MPOH\a[G!GBNJMZ!MPOH MBOH 5VSLJTI"
aYEFGa[G!QSF!GG\MBOYYBIKEG 5 3,
aFMTF
a[G!DIFDL!PU!MBOH\563"
aJGIUFNQTXB
aD/[GIMBOHVBHFa!UFNQDOUBaSFMBY
aYEFGa[GIMBOHVBHF!OBNF\5VSLJTI"
aYEFGa[G!GBNJMZ!IMPOH\a[G!GBNJMZ!MPOH MBOH 5VSLJTI"
aYEFGa[G!QSF!IGG\MBOGIYBIKBFG 56 3
aFMTF
a[G!'1BDLBHF8BSOJOH\-BPBWBBMBCMFa[G!OM
GPSPBRWBGPOUOBNFa[GICBTFGPOUa[G!OM
XJUTDSJQUG!TDSJQUNMOBNF
aGlJ
aGJn

3+



8.7.22 Raw feature string

This allows savvy XgTpX-ersto input font features manually if they have already
memorised the OpenType abbreviations and donOtmind not having error check-
ing.

Jo aEFGJOF!LFZ<[G>\PQUJPOTM3BX'FBUVSF"\

12 a[G!IVQEBUF!GBNJMZ\ 3BX n

.13 al[G!IVQEBUF!GG\ ~~»

8.8 Italic small caps

The following code for utilising italic small capssensibly is inspired from Philip
LehmanOsThe Font Installation Guide Note that aV Q T | Be€dEto be used twice
to get from italic small capsto regular upright (it always goesto small caps,then
regular upright).

aTJTIB 8ifst, the commands for actually selecting italic small capsare debned. | use T J
a U F Y uasihe NFSSshapefor italic small caps,but | have seen JU Taid T M &l&b used.
a T JE F GrBay beledebnedto one of theseif required for compatibility.

44 aQSPWJEFDPNNBOE \aTJEFGBVMUAMTJIA

4, a%FDMBSF3PCVTU$SPNNBOE\aTJTIBQF"\

- aOPUINBUI'BMQIBCFUaTJTIBQFaSFMBY

.0+ aGPOUTIBQFaTJEFGBVMUaTFMFDUGPOU"

.00 a%FDMBSF5FYU'POU$SPNNBOE\aUFYUTJIMaTJTIBQF”"

a[G!NFSHF!Thixs@khe macro which enablesthe overload onthe a T | B&@Mmands. It takes
three such arguments. In essencethe macro selectsthe prst argument, unlessthe
secondargument is already selected,in which caseit selectsthe third.

.00 aOFXDPNNBOE \a[GINFSHFI!TIBQF"< >\

.0/ aFEFGalUFNQB\ ~

.00 aFEFGalUFNQC\ ~

.02 aJGYaG!TIBQFal!lUFNQC

.03 aJGDTOBNFaG!FODPEJOH aG!GBNJMZ aG!TFSJFT aFOEDTOBNF

.04 aFEFGa!UFNQB\ ~
.0, aGlJ
.0- aGJ

.2+ aGPOUTIBQF\alUFNQB*aTFMFDUGPOU"

aJUTIBRere the original a TIB @mMmands are redebned to use the merge shape
aTDTIBdero.

avVOTIBEOE%FDMBSF3PCVTU$SPNNBOE\aJUTIBQFA)\
2> aOPUINBUI'BMQIBCFUaJUTIBQFaNBUIJU
.2/ a[G!NFSHFI!TIBQFaJUEFGBVMUaTDEFGBVMUaTJEFGBVMU~”
.20 a% FDMBSF3PCVTU$SPNNBOE\aTMTIBQF"\
.22 aOPUINBUI'BMQIBCFUaTMTIBQFaSFMBY
23 a[G!NFSHFITIBQFaTMEFGBVMUaTDEFGBVMUaTJEFGBVMU~”
24 a%FDMBSF3PCVTU$PNNBOE\aTDTIBQFA"\
.2, aOPUINBUI'BMQIBCFUaTDTIBQFaSFMBY
2~ a[GINFSHFITIBQFaTDEFGBVMUaJUEFGBVMUaTJEFGBVMU~”
3+ a%FDMBSF3PCVTU$SPNNBOE\aVQTIBQFA"\



.3. aOPUINBUI'BMQIBCFUaVQTIBQFaSFMBY
.3* a[GINFSHF!TIBQFaVQEFGBVMUaTJEFGBVMUaTDEFGBVMU~”"

a F NRedebnitions moved to the xltxtra package.
aFNQI

8.9 Selecting maths fonts

Here, the fonts used in math mode are redebned to correspond to the default
roman, sansserif and typewriter fonts. Unfortunately, you canonly debPnemaths

fonts in the preamble, otherwise 1Odrun this code whenever aTFUNBJ&G P OU
friends was run.

a[G !N B Buerything hereis performed a" U #F H J O % i DrdeX t6 overwrite euler Osat-
tempt. This meansfontspec must be loaded beforesuler . We setup a conditional
to return an error if this rule is violated.

Since every maths setup is slightly di5erent, we also take di5erent paths for
debning various math glyphs depending which maths font package has been
loaded. As far as| am aware, the only two options for XgTpX are euler and lucb”
math . Unless IOvegot all confused and the mathtime fonts are not virtual fonts
either. But IOmpretty sure they are.

.3 alJGQBDLBHFMPBEFE\FVMFS"\a[G!QBDLBHF!FVMFS!IMPBEFEUSVF"

.30 \a[G!QBDLBHF!/FVMFS!IMPBEFEGBMTF"

.32 aEFGa[GINBUI\

.33 aMFUa[G!GPOU!XBSOJOHa!GPOU!XBSOJOH

.3 aMFUa!GPOU!XBSOJOHa!GPOU!JOGP
alJGQBDLBHFMPBEFE\FVMFS”\

aJG[G'QBDLBHF!'FVMFS!MPBEFE

A+ a[GINBUIIFVMFSUSVF

Wy aFMTF

4 a[G!'1BDLBHF& FSAERBIBL BWHCOFMPBEARE 03GPOUTQFD"
4l \GPOUTRQOF-NPAV FS X SBYMFBUUFN@WR ? +

.40 EFGJOFRNBUIUFY®POUWUGGPOUTIJFD? ? +

.42 MPBEFGUFSMFBZQRBFUV3IJPQSPDPRPRE

.43 XJUJODPSSFIBPUFDUaNMBSRWFDUaWBRDICG

.44 aGJMAn

alJGOQOBDLBHFMPBEFE\MVDCNBUIMa[GINBUI!MVDJEBUSVF"\~*
alJGQBDLBHFMPBEFE\MVDJEBCS™\a[GINBUI'MVDJEBUSVF"M\~"
ot alJGQBDLBHFMPBEFE\MVDJNBUYMa[G!INBUI!IMVDJEBUSVF"\"

Knuth®sCM fonts fonts are all squashedtogether, combining letters, accents,text
symbols and maths symbols all in the one font, D N 8us other things in other

fonts. Becausewe are changing the roman font in the document, we needto rede-

Pneall of the maths glyphs in IATEXOsP Q F S BdahS font to still go back to the

legacy D Nid@t for all theserandom glyphs, unless a separatemaths font package
hasbeenloaded instead.

In every case,the maths accentsare always taken from the PQF SBOR,ST

which is generally the main text font. (Actually, there isa al Baddcentin & VMF S

'S B D Lbut®Osugly. Sol ignore it. Sorry if this causesinconvenience.)

a%FDMBSF4ZNCPM'POU\MFHBDZNBUITA\05 "\DNSA\N"M\O~?

. a4FU4ZNCPM'POU\MFHBDZNBUITAN\CPMEAMN\05 "\DNSAMCYANMNOAN

3*



a%FDMBSF.BUI"DDFOEUNEBBDBWVMENBANMFHBDZNBUITA"\
a%FDMBSF.BUI"DDFOENEBHEBWRM*BAN\MFHBDZNBUIT"\
a%FDMBSF.BUI"DDFOENEBEBHBMQIBAN\NMFHBDZNBUIT"
a%FDMBSF.BUI"DDFOENBIUIBEMENBANNMFHBDZNBUITA"
a%»FDMBSF.BUI"DDFOHENsBOBBMQIBA\MFHBDZNBUIT"\ 7
a%FDMBSF.BUI"DDFOEUNBISBWRTBANNMFHBDZNBUITA A
a%FDMBSF.BUI"DDFOEANBEUHFOMQIBMN\NMFHBDZNBUITA A

~+ a%FDMBSF.BUI"DDFGUMRUBBIN QIBA\MFHBD 2NBBAE 'Y MF S
a%FDMBSF.BUI"DDFOEANEEPBMQIBANMFHBDZNBUITA A
a%FDMBSF.BUI"DDFOU\aNBUISJOH”MaNBUIBMQIBA\MFHBDZNBUIT?

B w o~

o '
M

a D P Mih&'s going on? Okay, so and a D P MhRraths mode are debnedin
afew places,sol needto work out what doeswhat. Respectively, we have:

GPOUNBUI MUY
a%FDMBSF.BUI4ZNCPM\aDPMPOMaNBUIQVODUMPQFSBUPST"\
a%FDMBSF.BUI4ZNCPM\ "\aNBUISFMM\PQFSBUPSTA\ "~

BNTNBUI TUZ
aSFOFXDPNNBOE\aDPMPOMaOPCSFBLaNTLJQ NVaNBUIQVODU
aNLFSOIJONVTLIQ\ "aNTLJQ NVQMVT NVaSFMBY~”

FVMFS TUuZz
a%FDMBSF.BUI4ZNCPM&VHMWNBUSBEMYSA\ "2

MVDCNBUI TUZ
a%FDMBSF.BUI4ZNCPM\alUFNQCM"\aNBUIQVODUMPQFSBUPST"
aJGYaDPMPOalUFNQC

a%FDMBSF.BUI4ZNCPM\aDPMPOMaNBUIQVODUMPQFSBUPST:
aGJ
a%FDMBSF.BUI4ZNCPM\ "\aNBUISFMA\PQFSBUPSTA"\ ~»

(3A16 = 5819) Sol think, basedon this summary, that it is fair to tell fontspec to
Oreplacetbe operators font with legacymaths for this symbol, exceptwhen ams"
math is loaded since we want to keep its depnition.

/ aCFHJOHSPVQ
.-0 aNBUIDIBSEFGalUFNQB
2 aMFUaOFYUaFHSPVQ
3 aJGYaDPMPOal!UFNQB
4 a%FDMBSF.BUI4ZNCPM\aDPMPOMaNBUIQVODUA\MFHBDZNBUIT
aGl
aFOEHSPVQ

The following symbols are only debned specibcally in euler, so skip them if that
packageis loaded.

*++ aJG[GINBUIIFVMFSaFMTF

i+, a%FDMBSF.BUI4ZNCPM\ "\aNBUIDMPTFA\MFHBDZNBUIT"\ ~»
ok a%FDMBSF.BUI4ZNCPMW\NMBHNBLZISIBMAT A A
] a%FDMBSF.BUI4ZNCPM\ "\aNBUIQVODUA\MFHBDZNBUIT" ~#

*+0 a%FDMBSF.BUI4ZNCPM\ "\aNBUIDMPTFA\MFHBDZNBUIT"\ ~*

3/



And theseonesare debned both in euler and lucbmath , sowe only needto run
this codeif no extra maths package hasbeenloaded.

F42 aJG[G!INBUI!IMVDJEBaFMTF

*+3 a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA\MFHBDZNBUIT"\

*+4 a%FDMBSF.BUI4ZNCPM\ "\N\aNBUIBMQIBA\MFHBDZNBUIT"\

4, a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA"\MFHBDZNBUIT"\

K a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQ@QIBA\MFHBDZNBUITA"\

Xt a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA\MFHBDZNBUITA"\
a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA\MFHBDZNBUITA"\
a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA\MFHBDZNBUITA"\

*/ a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQ@QIBA\MFHBDZNBUITA"\

*0 a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQIBA\MFHBDZNBUITA"\

*2 a%FDMBSF.BUI4ZNCPM\ "\aNBUIBMQ@IBA\MFHBDZNBUITA"\

*3 a%FDMBSF.BUI4ZNCPM\a(BNNB*\aNBUIBMQIBA\MFHBDZNBUITA"\
x4 a%FDMBSF.BUI4ZNCPM\a%FMUB*\aNBUIBMQIBA\MFHBDZNBUIT"
a%FDMBSF.BUI4ZNCPM\a5IFUBM"\aNBUIBMQIBA\MFHBDZNBUIT"\
a%FDMBSF.BUI4ZNCPM\a-BNCEB"\aNBUIBMQIBA\MFHBDZNBUIT~
g a%FDMBSF.BUI4ZNCPM\a9J"\aNBUIBMQIBAN\MFHBDZNBUITA™\ 2
a%»FDMBSF.BUI4ZNCPM\alJ"\aNBUIBMQIBAN\MFHBDZNBUITA™\ 2
a%FDMBSF.BUI4ZNCPM\a4JHNB"\aNBUIBMQIBA\MFHBDZNBUIT"\
R a%FDMBSF.BUI4ZNCPM\a6QTIJMPOMaNBUIBMQIBAN\MFHBDZNBUI
0 a%FDMBSF.BUI4ZNCPM\allJ"\aNBUIBMQIBA\MFHBDZNBUITA"\ 7
2 a%FDMBSF.BUI4ZNCPM\alTJM"\aNBUIBMQIBA\MFHBDZNBUITA\ A
3 a%FDMBSF.BUI4ZNCPM\aONFHB"\aNBUIBMQIBA\MFHBDZNBUITA"\
24 a%FDMBSF.BUI4ZNCPM\ "\aNBUICJOMN\MFHBDZNBUITA\ 2
a%FDMBSF.BUI4ZNCPM\ "\aNBUISFMA\MFHBDZNBUITA\ ~
a%FDMBSF.BUI%FMJNJUFSJUPHNBDEWIPWIAOY "\MBSHFTZNCPMTA"\
Fl+ a%FDMBSF.BUI%FMJNJUFS\ "\aNBUIDMPTFA\MFHBDZNBUITA\ 2\N
. a%FDMBSF.BUI%FMJIJNJUFSMEHBNBNBRIQFON "\MBSHFTZNCPMT"\
R a%FDMBSF.BUI%FMJNJUFS\>*"\aNBUIDMPTFA\MFHBDZNBUITA\ A2\|
A1 a%FDMBSF.BUI%YFMJNJUFS\ "\aNBUIPSEA\MFHBDZNBUITA\ "~\MB
10 a%FDMBSF.BUI4ZNCPM\aNBUIEPMMBS"\aNBUIPSEA\MFHBDZNBL
/2 aGlJ

13 aGJ

Finally, we changethe font depbnitions for a N B U&&No on. Theseare debned
using the a[ G ! S N N(B)Umdcros,which default to a S N E F Gt Yhiy Ue spec-
iped with the a T F U N B(E)| ®Mmands in the preamble.

SincelATEX only generally debnesone level of boldness, we omit a N B UihC G
the bold maths series.It canbe specipedasper usualwith aTFUCP M EWhEBRJ IS N
storesthe appropriate family namein a[G!ISNCPMENBUIT

4 a%FDMBSF4ZNCPM'POU\PQFSBUPST"a[G!FODa[G!SNNBUITaNEEFG
A, a4FU4ZNCPM'POU\PQFSBUPSTAN\OPSNBM”"a[G!FODa[G!ISNNBUITaNE
- a4FU.BUI"MQIBCFUaNBUISN\OPSNBM"a[G!FODa[G!SNNBUITaNEEF(
0+ ad4FU.BUI"MQIBCFUaNBUIJU\OPSNBM”*a[G!FODa[G!SNNBUITaNEEFC
0. a4FU.BUI"MQIBCFUaNBUICG\OPSNBM"a[G!FODa[G!SNNBUITaCGEF!
0 ad4FU.BUI"MQIBCFUaNBUITG\OPSNBM”"a[G!FODa[G!TGNBUITaNEEF(
0/ a4FU.BUI"MQIBCFUaNBUIUU\OPSNBM”"a[G!FODa[G!IUUNBUITaNEEF(
00 ad4FU4ZNCPM'POU\PQFSBUPSTA\CPME"a[G!FODa[G!ISNNBUITaCGEF
02 aJGEFGJOFEa[G!SNCPMENBUIT

*03 a4FU.BUI"MQIBCFUaNBUISN\CPME"a[G!IFODa[GISNCPMENBUITaNE

30



04
>0,
>0-
F2+
F2.
F2x
*2/
20
*22

a4FU.BUI"MQIBCFUaNBUICG\CPME"a[G!/FODa[GISNCPMENBUITaCC
a4FU.BUI"MQIBCFUaNBUIJU\CPME"a[G!FODa[G!SNCPMENBUITaNE
aFMTF
a4FU.BUI"MQIBCFUaNBUISN\CPME"a[G!FODa[G!SNNBUITaCGEFG
a4FU.BUI"MQIBCFUaNBUIJU\CPME"a[G!FODa[G!SNNBUITaCGEFGI
aGlJ
a4FU.BUI"MQIBCFUaNBUITG\CPME"a[GIFODa[G!TGNBUITaCGEFGB"
a4FU.BUI"MQIBCFUaNBUIUU\CPME"Na[G!FODa[G!'UUNBUITaCGEFGB!'
aMFUaGPOU!XBSOJOHa[G!GPOU!XBSOJOHA

a[GINBUI!NBEOra little lesssophisticated about not executing the a [ G ! N Brakkcio if var-
ious other maths font packages are loaded. This list is based on the wonder-
ful @TpXFont CatalogueO1UJRQ XXX UH B ' PABBUBMPHVF NBU GPOJT | NV
IOmsure there are more I0Ovemissed. Do the TEX Gyre fonts have maths support
yet?

Untested: would aVOMFTTaJGOVNa(BNNB aSFMB¥a![GINBUIGB

a better test? This needsmore cooperation with euler and lucida, | think.
23 aEFGa[GINBUI!NBZCF\

24
2,
F2-
3+
*3.
3
>3/
*30
*32
*33
*34
*3,
*3-
K4+
4,
F4x
4/
*40
42
*43
44
>4,
*4-
o+
.*,.
*x

*

alJGQBDLBHFMPBEFE\BOUUPSA\

aJGYaEFGJOF!BOUU!BRUIWNRSTIBBMTFaGJ A\~
alJGQBDLBHFMPBEFE\BSFW"\a![G!INBUIGBMTFA\A
alJGQBDLBHFMPBEFE\FVMFSWN”M\al![GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\NBUIEFTJHOMa![GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\DPODNBUIMN\a![G!INBUIGBMTFA\A
alJGQBDLBHFMPBEFE\DNCSJHIUMa![GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\NBUIFTG"\a![G!INBUIGBMTFA\A
alJGQBDLBHFMPBEFE\HGTBSUFNJTJBM\a![GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\HGTOFPIFMMFOJDMa![GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\JXPOBA\

aJGYaEFGJOF!JXPOB!BBUGVRBUJBBWMTFaGJ \"
alJGQBDLBHFMPBEFE\LQGPOUT M\ a![G!NBUIGBMTFA\A
alJGQBDLBHFMPBEFE\LNBUIMa![G!INBUIGBMTFA\A
alJGQBDLBHFMPBEFE\LVSJFSA\

aJGYaEFGJOFILVSJFSIRBUYGVNBTIGBNI TFaGJ M\ "
alJGQBDLBHFMPBEFE\GPVSJFSODMa![GINBUIGBMTFA\»
alJGQBDLBHFMPBEFE\GPVSJFSMal[GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\NBUIQB[P"\a![G!NBUIGBMTFA\A
alJGQBDLBHFMPBEFE\NBUIQUNY™\a!l[GINBUIGBMTFA\A
alJGQBDLBHFMPBEFE\.JOJPO1SP"\al!l[G!INBUIGBMTFA\A
alJGQBDLBHFMPBEFEVVOADBERBUIGBMTFA\A
aJG![GINBUI

a[G!1BDLBHF*OGP\

"EKVTUUONBUMFUVQTRORBUIPPBWPUEJT A

a[GINBUI

aGJn

*0 a"U#FHJO%PDVNFOU\a[G!INBUIINBZCF”"

8.10 Finishing up

Now we just want to setup loading the D (o, if it exists.
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*2 aJG![G'IDPOGJHGJMF

*3 a*OQVU*G'IMF&YJTUT\GPOUTQFD DGH~"

*4 \aUZQFPVU\GPOWVWP@REF D GH
\aUZQFPVAROPUTQFBGINMGRY OEPD PO GJIHYV S\BRBIPPEE "N
* aGlJd

The end! Thanks for coming.
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File IT
fontspec.cfg

As an example, and to avoid upsetting people asmuch aspossible, IOnpopulating
the default G P O U T Q BB wilhGhdckwards compatibility feature aliases.

/ '03#"$,8"3BN. 1"5*#*-855)13&7*06434*0/4
0
2aMFUaOFXGPOUJOTUBODFaOFXGPOUGBNJMZ
3
4

aOFXDPNNBOEaOFXGFBUVSFDPEF< >\
aEFGJOF!LFZ\[G"M\ ~<>\a[GINBLF!GFBUVSF\ 2\ ~\~AAn

+aBMIBTGPOUGFBUVSF\#PME'POUM#PME"
aBMJBTGPOUGFBUVSF\*UBMJD'POUMN\*UBMJDA"
aBMJBTGPOUGFBUVSF\#PME*UBMJD'POUM#PME*UBMJDA"
aBMIJBTGPOUGFBUVSF\4NBMM$BQT'POUMNANBMMS$BQTA
aBMIJBTGPOUGFBUVSF\4UZMFM4UZMFOQUJPOTA
aBMIJBTGPOUGFBUVSF\$POUFYUVBMTM\4XBTIFT"
aBMIJBTGPOUGFBUVSFPQUJPO\$POUFYUVBMTM4XBTIMN\$POUFYUVB
aBMIJBTGPOUGFBUVSFPQUJPO\-FUUFSTMN\6QQFSDBTF4ANBMMS$BQT"\
, aBMIBTGPOUGFBUVSFPQUJPO\-FUUFSTM"\6QQFSDBTF1FUJUF$BQT"!

e

B oo =

*+

*

'03$0/7&/*&/%&
aOFXGPOUTDSJQU\,BOB”M\LBOB"
aOFXGPOUTDSJQU\N.BUITANBUIA
2a0OFXGPOUTDSJQU\$+,M\IBOJIN

*3

* K
o =

*

File III
fontspec-example.ltx

.aEPDVNFOUDMBTT\BSUJDMEF*”

/' aVTFQBDLBHF\FVMFS”
0aVTFQBDLEHFEGEVMWMU>\GPOUTQFD"
2aVTFQBDLBHF\YMUYUSB"

3
4aEFGBVMUGPOUGFBUVSFT\4D B JIJIOHDEPHFSDBTF
, aTFUNBJOGPOU</VNCFST/FRXFSDBTF>\"1-
-aTFUTBOTGPO4BO/MDIEB
+aTFUNPOPGPOABOYRQEBRSJUFS”

> aGSFODITQBFIOEHFGBVYNMBEMIUUMWFEBTIJPOFE
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aCFHJO\EPDVNFOU"
aQBHFTUZMF\FNQUZA"

oo =

aTFDUJPOC\BTEP®IIFAUFYUTG\GPQBDQBHBFE"

- 5IFaUFYUTG\GPQBDQEF®BCBMNVUPNEWP@FMFDUJIPO
*+ GP&8-B5F9BEPDVNRIZOTF XKHWaA9F5F9ONFCBT P NN B D&a
* aJOEFONWFSC]aGP O U TERHFEDKGFFIE\GIROWEBN FN] aa

=« "TBCFYBNQMF

*

*0aCFHJO\DFOUFS”

22 a-BSHF
x3 aGPOUTQFD<

" $PMPVS $3

s IVNCFST OME4UZMF
. 7FSUJDBM 1P TWSEP®B M
I+ 7BSJBOU

I >\"QQMMBODFSZA"

# .Z TUFYBN@WGRQMFBODFSZ

# aFOE\DFOUFSA

/0

2 5FEFGBVMBIOTIFSJBOBZQFXSGPONBZFTFXJUUIF

3 aWFSC]aTFUNBdWESOATFU T BOMEMPRBW]]aTFUNPOPGPOU]
4 DPNNBGETQFD U JBVIFMZXIOUIFQ SFBNGMFU B LEIF

., TBNFZOUBNW IFAWFSC]aG P GQBIDLBMHFVWY QFDEGFB U

- TIBQBBBWBJMBCMF

0o+

0. aCFHJO\DFOUFSA

o \aJUTIBQUBMIDOETDTIBINBMEQTaEPUT aa

o \aTGGBNJMZa@pB VESQFS B®&EJUTIBPME BMIBONMFSIJGaEPUTA
waFOE\DFOUFSA”

02

138JUUIFSPNBOEBOTFSJGP OUFUOUIFQSFBNOUWRFE®POUT

04 JONBUNPEFSBMTPIBOHFEDPT 0aQJ aRIFNBUIT

0, UZQF GB®\FM FBTC FFWOTFEOUIJEPDVNKAUUIFAUFYUTG\FVMFSA
- QBDLBHRUIFAUFYUTG\FVQEBSMENBE | ] Y QE G E WEISNWY F S

2+ JTCFJOAFETJONFEFGBSMNQV.PES SIBUGP QUSBUIMSHIU

2. a<

2 aNBUIDEM aJOU?aJOGUZE@YQU aNBUISN\E U

2/ a>

20

22 :PVMNBM TOPP U JDIFaWFSC]aEFGBVMUGPEGNGEBBENSSFBNCMF
2351JTDPNNBGEBITJOHBISHVNFGEP CGFBUVSFBBSKIFO
2BQQMUIPEWFSYCTFRYBOUBPGFP OTFMFDUSPFGJS BB HVNFOU
2, JOUIJDBTRWFSC].BQQUFI WFYBCBFAVMBBIWMJHBUVSFT
> MILEWF®C] ] GPSA 5IFTFDPBEUPNBUJDBBWWEFG PO U T
3+ UPUIFTBN¥IFJHIU

3.

3 IMFBTFRIFEPDVNFO WEAEIPGFBUVFSOMBOBOEVSBUIFS

3 QBDLEHPBFUJFT

-~
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Change History

V..t

General: Initial version. *-
V...

General: Name changeto fontspec. *.

aTFUN B JOngléh@erded (with friends). I*
V..t

General: $ P Mdposght backinto the TUZ 2.
New feature -FUUFS4QBDF 2+
Somebabel encoding problems resolved. /.

a B E E G P O U GFa=UfahSly information macro changes. 1

a[G!G P Oisav@dsamily info split into two (now three) macros. /,
Spacezapped from IATEX family name due to various problems. /,

a[ G!NBL F!G:RBribWe8 &mbarrassing spaceafter warnings. o/

a[ G ! NBAdded Ilucimatx checking. (Not really tested, though.) 3.
Fixed Lucida bug (missing aFMTF 3.

V...

General: ) Z Q | F O $HeRISits input now. 2+
Added better support for Turkish language selection. 3+
OpenType 7B S J BxedJ 20

a F N Qddebnitions moved to xltxtra. 3.

aOF X G P ONABeBchargefrom aOFXGPOUGBNJIMZ 1

aOF XGPOU vAx&H\DB HG-! M B Cseltting mbEbeing global. 2

aOFXGPOUFRxBSaAD!IPG ! T Dsetiigy ot being global. 2

a[ G ! G P O \ERSprE bold/italic fonts are loaded with the same renderer

asthe regular font evenif unspeciped. /,

a[G!XPSETQBDnpt@yRiSdving a G P O U BtdSNé &[ E ! B E Kadd U

seelVODUVBUJPO4QBDF 2+
V..*
General: # P M E | Bt©,Bags a [ G ! O Po@dgional false rather than assum-
ing it implicitly. This allows, e.g, empty # P M E 'tB Beldverloaded. 04
Finally, usethe & 6font encoding. /.
New feature & Y UF S O B M -fBrDoAding xdernal fonts. 03
Packageoption for disabling the EU. encoding. I+

aBEEGP O UGNoB usé@duping torestore a[ G!EF G BV M Bhéh@W JP O
a[GINBLF!BBU!GFB URk8dée3ull & JaPHF 5F9 G FB UMBEO BN F

change (empty string if odd non-exclusive selector). 00
Removed a!UIJT G P OU @&Blapadedwith alUFNQB 00
v...
General: 3B X'F B dad&IF 3+
4 J[F'F B U Be&yiarings of support for di5erent font features for diser-
ent font sizes,required by unicode-math. 0,
a[G!%FDMBSF :ReWeatB«4£ [ F'F B Uih@dmented. 0+
a[G!NBLF!G:mards|a&é bxesbug) when an AAT feature is requested
for an ICU font and vice versa. o/
a[G!QBSUJBM !:Gddedindhe i FU F NaQVBeEdchmand, changing the
syntax. 0,
V...2
General: 3P UB U F E (bWw2v@iKs for ICU fonts. 22
v...3
a[G!NBUI!NvBHRLsEtup warning sentto the log ble instead. 30

4+



v...4

General: <RV J RdW>suppresseswarnings. I+
New features ' BLF4MBBEALWF4USFRIDA#PME 2.
New packageoption <TJMFEFOU > I+
a[G!%F DM B S F Bléhapd $Qitdtion bug bx (thanks Ulrike). 0+
slshape substitution is now silent. 0+
a[G!GPOWeWfEdure: 6QSJIJHIU'POU /,
V.. ¥
General: Initial OpenType support. *-
Support for 4DBMF 0-
v../
General: More OpenType support. *-
Support for .BQQA@KPMPVS 2.
aEFGBVMU G P Olu@emBrited.S F T 1
aOF X""5 G FiBplemsrfted. /0
a O F X G P O U:GriplBrikvited- /0
v../a
General: Bug bx for OpenType small caps. 2*
v..0
General: Support for 8 FJ Hand 8 J E WAT features. 2.
aEFGBVMUGP ONbfadddahyeS8from aTFUEFGBVMUPQUOPOT
a [ G ! N BsHléctsthe default a N B Ufoats. 3.
v..2
General: New options for arbitrary bold/italic shapes. 04
a B EE G P O U GlmBdunerisde.T 1
a[G!G P OlAdded- édde for choosing arbitrary bold/italic fonts. /,
Checksif the font family hasalready beendebned. /,
NFSSspecibersnow take the default values. /,

a[G!NBLF!GP O:\AbJoriBe@ feri-checking from a[G!IGPOUTQFD
v..2a

a[G ! NBAdded bxfor Computer Modern maths. 3.
v..3
General: # P Mgfon aliasedto # PME'POU 04
-FUUF Si$ BoWwF F U U Br&l Bptions changed appropriately. 2*
4 D BfshRure now updates family name. 0-
All AAT 'S B D U JdaDr&s o5ered. 20
New OpenType feature: -BOHVBHF 23
New OpenType feature: 4DSJQU 22
OpenType letters features: 1FUJUF$B Q& 5*5&$"14 2%
OpenType ligature features: $P O U F YabdV)BMUP SJDBM 2%
OpenType stylistic setssupports under the 7 B S J Bpiidu. 20
aB E E G P O U GReB1o/®ISaFSTF Mid3 of temporary macros. 1
aGPOURé&nBMRd a[G! DV S Suarfecssary) .
a O F X G P OlldpgeBénted. I
a O F X G P O U:Gewhr thuriseF now usesLaTeX methods rather than prim-
itive TeX. | donOknow if there is any advantage to this. /0
aTFUNBJOHamyédla S N E F Gdic\/ dddigning to use a M Bitéctly. I*
a[G!G P OlAdded éde for choosing arbitrary bold/italic font features. /,
Writes someinfo to the M Ppié /,
a[G'HFU!GFBUYV S MR&forY R 4pdce between the comma and
a[ G ! P Q UwherOitboncatenatedwith the defaults. 0.



a[ G ! NBRéroved mathtime support since XeTeX doesnOhandle virtual

fonts. Why did | put it in in the Prst place? 3.
v..4

General: 4 U Zfebkure renamed from 4UZMFOQUJPOT 20

AAT /IVNCHMBTIFE;FSP 2/

New feature: "OOPUBUJPO 22

New feature: $IBSBDUFS4IBQF 22

New feature: $IBSBDUFS8JEUI 22

New feature: 0 Q U J D B;Mdridq with both OpenType and MM fonts. 2.

OpenType "M U F S OBRIDFU Jdatre. 20

OpenType "M U F S 6ol drify AAT. 20

Removed AAT checkfor weight/width axes(could alsobe Multiple Master)2.
a[G!'EFGJOF!GFB U\nplemEried HPtBe bulk of the feature pro-

cessingcode. o/
a[G!G P O lDpt@mabDargument now mandatory. /,
a[GINBLF!BBU!GFB UCh&gedddrieldORESRdGa M F U 00

Removedthird argument; always savesthe feature stringin a[G!UIJTGPO WG FBUVSF
a[G!NBLF! G:RABconvi®ation ofthe a[G!UIJT G P O WckaRdd U \OS F
a[GINBLF!GP O:&Chariggdxbriie a F EsfdGa M F U /-

Support for the 0 Q U J D B Matur¢ F /-
a[G!NBLF!TN BAgtbhinBdation ofthe a[G!UIJ TGP O WckaRd@ OV S F
a[G!TFU!G P OAddéd DMMdbnt type; teststrue, e.g, with Skia& Min-

ion MM. Used with the 0 Q U J D B Matul¢F /,
Removed exclusivity from font type (AAT, OpenType) check, since fonts

can be both. /,
Removed various aD PV OsU /,

a[ G !V Q E B Bi¥xfbGfeaturelessfonts (e.g, the MS fonts) being ignored.  0*
V..,

aTFUN Blop®iented (with friends). I*
a[ G ! NBAdded support for user-specibed a N B UargiNthers. 3.
Finally bxed legacy maths font issues.Also checksthat euler.sty is loaded
in the right order. 3.
v..,a
a[ G ! NBAdded conditional to a D P MBtsymbol (incompatibility with
lucida and amsmath) 3.
V..
General: $IBSBDUFSaWB@®@HIBQF 22
4."--$" bgtion changedto 6 Q Q FS DB T F 4 BEadiMateBdptibn
normalisation (to come). Similarly for 1&5*5&%$"14 2%
4 X BT fdaflire changedto $ P O U F Y.lOptBMOT this feature $POUFY
UV BHdngedto 4 X B, Tol obvious reasons. 2/
5FYU4QBdJPIB S B D U F S\ BEsddciatedoption names@hange 22
Alternate/Variant options can be assigned names. 20
New 4 D Bdytions: .BUDI-PXF8®BBWFDI6QQFSDBTF  0-
New feature )ZQIFOS$IBS 2+
New feature ,FSOJOH 2/
New feature 1VODUVBUJPO4QBDF 2+
New feature 6QSJHIU'FBUVSFT 04
New feature 7FSUJDBM 22
New feature SPSE4QBDF 0-

New features ANBMM$B&d PNBMMS$BQT. FBUVSFT 04

4*



Packageoptions O P D P ORGJHmplemented. 32

aBEEGPOUGAIBd \aSHD P S F TaQrak2 F invisible. 1
Changed a G P O UCEIQd- ®! GP O UsbdE @ J H O P S F Ts@R:&ledT
unnecessarily. 1
aBMJBTGP O UpleBéntéd F /0
aBMJIBTGPOUGF BidplegErfeQ. UJ P O /0
a F N.Qddebned a FiN order for nested emphasesto work. 3.
aGP O UAddédDa J H O P S F ToQvBkz R Thvisible. .
aLFZWBM!B Mihpdménted. o/
aNVMUJ!BM:JIBplehiehtéd for aBMJIJBTGPOUGFBUVSF 0/
aOF X""5G FReplaté&tentfor aOFXGFBUVSFDPEF /0
aOF X GPOUMMBkhantd F 2
a O F X G P O Ulnmpetné@ed. 2
aOF X*$ 6 G HBpleM&ted. /0
a[G!D B M D i!mpl@ndrfted for auto-scaling options. 0-
a[G!DIFDL!P:UngkemBnted. 03
a[G!DIFDL!P:UnpemBentdd. 02
a[G!DIFDL!PUlMmpendQdd. 02
a[G!%FDMB S F"h®pleenB@ &wrapper for a% FDMBSF'PO044IBQF
Slanted/italic shape substitution implemented. 0+
a[G !GP OADWQrBdd the commainto a[G! ! P Q UasB®emore ef-
bcient when they are not debned. /,
Abstracted the long family name sothe NFSSfamily is simple. /,
Incorporated a[G!HFU!GF B UV S harig8rReRt\CRahgeT /,
Incorporated a[G!NBLF!GP O thhnddréntolfed a[G! P Q Usid~-O T
age macro. /,
a[G!HFU!GFBUYV S FARSHRY ¢ombdinto a[G/IEFGBVMU,!PQUJPOT
making a[G!DVSSFOU t®RIibdt O T 0.
Added an argument to eliminate the a[G ! P Q Undde10.T 0.
Removed init stus. 0.
a[G!JOrakénfrom a[G/IHFU!IGFBUVSF!ISFRVFTUT 0.
a[G!NBLF!G:INBWadh&ksfor OpenType feature. o/
a[G!NBLF!GP O:la[A@ BITOBIMdfitinek&. /-
Absorbed a*G&R'POUT /-
Added argument for a[G'HFU!GFBUVSER&SGRVFTUT /-
Added codefor 4 NB M M $ Be@Qtiires. /-
Added logging of # * # failure. /-
Changed input syntax. /-
Incorporated aTJEF GtBstiMdJthe a% FD M B S F ' PagguhdehB @ F
rectly now that itOgully expanded. /-
Made local to hide a[G! G P O dharigés F /-
Removed a[G ! T D T inAdgoF /-
Removed aO G TT!D B WrBppdt. F T /-
a[GINBLF!TNBNdWWBRQG!DIFDL!IPU!GFBU 0*
a [ G ! N Bvdths hex numbers converted to decimal. 3.
Suppressesharmless maths font encoding warnings. 30
a[G!QBSUJBM !GriplenmeadiN F 0,
a[G!VQEBUF:!N&»B MllyMeXpands arguments. 0.
a[G!VQE BHBdmame@ridiculous a[G!GFBUV SF!TdodgB S B U RS
a[G!W!IT UIs@evhinted. 02
a[G!XPSETQ B DriplépnBrie F 2+

4/



