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 Introduction

With the introduction of Jonathan KewÕsX6TEX,7 users can now easily access
system-wide fonts directly in a TEX variant, providing a best of both worlds en-
vironment. X6TEX eliminates the need for all those Þles required for installing
fonts (���U�G�N, ���W�G, ���N�B�Q, É) and provides an easyway to select fonts in Plain TEX:
�a�G�P�O�U�a�U�F�O�S�N�����5�J�N�F�T�/�F�X�3�P�N�B�O���B�U�����Q�U.

Beforefontspec , it was still necessaryto write cumbersomefont deÞnition Þles
for LATEX, sincethe NFSShad a lot more going on behind the scenesto allow easy
commands like �a�F�N�Q�Ior �a�C�G�T�F�S�J�F�T.

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

. Usage

For basicuse,no packageoptions are required:

�a�V�T�F�Q�B�D�L�B�H�F�\�G�P�O�U�T�Q�F�D�^�����Q�S�P�W�J�E�F�T���G�P�O�U���T�F�M�F�D�U�J�O�H���D�P�N�N�B�O�E�T
�a�V�T�F�Q�B�D�L�B�H�F�\�Y�V�O�J�D�P�E�F�^�����Q�S�P�W�J�E�F�T���V�O�J�D�P�E�F���D�I�B�S�B�D�U�F�S���N�B�D�S�P�T
�a�V�T�F�Q�B�D�L�B�H�F�\�Y�M�U�Y�U�S�B�^�������Q�S�P�W�J�E�F�T���T�P�N�F���G�J�Y�F�T���F�Y�U�S�B�T

Ross MooreÕsxunicode package is highly recommended, as it provides access
LATEXÕsvarious methods for accessingextra charactersand accents(for example,
�a��, �a��, �a�U�F�Y�U�C�V�M�M�F�U, �a���V, and so on), plus many more unicode characters.

The xltxtra package adds a couple of general improvements to LATEX under
X6TEX; it also provides the �a�9�F�5�F�9macro to typeset the X6TEX logo.

Thebabel packageis not reallysupported!Especially Vietnamese,Greek,and He-
brew at least might not work correctly, as far as I can tell. ThereÕsa better chance
with Cyrillic and Latin-based languages,howeverÑ fontspec ensuresat least that
fonts should load correctly, but hyphenation and other matters arenÕtguaranteed.

The rest of this section documents fontspec Õspackage options, which are
(brießy):
�D�N���E�F�G�B�V�M�UDonÕtload the Latin Modern fonts;
�O�P���N�B�U�IDonÕtchangeany maths fonts;
�O�P���D�P�O�G�J�HDonÕtload fontspec!cfg ; and,
�R�V�J�F�UOutput fontspec warnings in the log Þle rather than the consoleoutput.

.. Latin Modern defaults

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

! v1.12: New!

.. Unicode fonts are loaded by default; it didnÕtmake senseto have the legacy
Computer Modern fonts in the Unicode-enabled X6TEX.

7�I�U�U�Q�������T�D�S�J�Q�U�T���T�J�M���P�S�H���Y�F�U�F�Y
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*. If you donÕthave 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: �<�D�N���E�F�G�B�V�M�U�>
will ignore the Latin Modern fonts and go about things as it used to. Use this
option if you donÕthave the Latin Modern fonts installed or you (Mac-speciÞcally)
want to use the ÔdefaultTEX fontÕwithout using the �Y�E�W�J�Q�E�G�N�Ydriver.

.. Maths ‘fiddling’

By default, fontspec adjusts LATEXÕsdefault maths setup in order to maintain the
! v1.14: New!

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 Þnd that it is incorrectly changing the maths font when it should beleav-
ing well enough alone,apply the �<�O�P���N�B�U�I�>packageoption to manually suppress
its maths font.

.. Configuration

If you wish to customise any part of the fontspec interface (seelater in this man-
ual, Section 4 on page *2 and Section 4.. ), this should be done by creating your
own �G�P�O�U�T�Q�F�D���D�G�HÞle,9which will beautomatically loaded if it is found by X6TEX.
Either placeit in the samefolder asthe main document for isolated cases,or in a lo-
cation that X6TEX searchesby default, e.g., �_���-�J�C�S�B�S�Z���U�F�Y�N�G���Y�F�M�B�U�F�Y��. The pack-
ageoption �<�O�P���D�P�O�G�J�H�>will suppress this behaviour under all circumstances.! v1.14: Used to be�<�O�P�D�P�O�G�J�H�>,

which still works.

.. Warnings

This package can give many warnings that can be harmless if you know what
youÕredoing. Usethe �<�R�V�J�F�U�>packageoption to write thesewarnings to the tran-
script (���M�P�H) Þle instead.

Use the �<�T�J�M�F�O�U�>package option to completely suppress these warnings if
you donÕteven want the ���M�P�HÞle cluttered up.

. About this manual

In the unfortunate case that I need to make backwards incompatible changes! v1.6: An example warning!

(youÕreprobably 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 releaseof the package. (New features are de-
noted similarly in blue.)

This document hasbeentypeset with X6TEX using a variety of fonts to display
various features that the package supports. You will not be able to typeset the

8�I�U�U�Q�������U�V�H���D�U�B�O���P�S�H���D�H�J���C�J�O���D�U�B�O�1�B�D�L�B�H�F�*�O�G�P�S�N�B�U�J�P�O���Q�Z� �J�E���F�V�F�O�D
9An example is distributed with the package.
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documentation if you do not have all of thesefonts, many of which aredistributed
with Mac OSX or are otherwise commercial.

Many examplesareshown in this manual. Theseare typeset side-by-side with
their verbatim source code, although various size-altering commands (�a�M�B�S�H�F,
�a�)�V�H�F, etc.) are omitted for clarity. Since the 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 typeset in green.

 Brief overview

This manual can get rather in-depth, as there are a lot of font features to cover.
A basicpreamble set-up is shown below, to simply selectsomedefault document
fonts. Seethe Þle �G�P�O�U�T�Q�F�D���F�Y�B�N�Q�M�F���U�F�Yfor a more detailed example.

�a�V�T�F�Q�B�D�L�B�H�F�\�G�P�O�U�T�Q�F�D�^
�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�\�4�D�B�M�F���.�B�U�D�I�-�P�X�F�S�D�B�T�F�^
�a�T�F�U�N�B�J�O�G�P�O�U�<�.�B�Q�Q�J�O�H���U�F�Y���U�F�Y�U�>�\�#�B�T�L�F�S�W�J�M�M�F�^
�a�T�F�U�T�B�O�T�G�P�O�U�<�.�B�Q�Q�J�O�H���U�F�Y���U�F�Y�U�>�\�4�L�J�B�^
�a�T�F�U�N�P�O�P�G�P�O�U�\�$�P�V�S�J�F�S�^

 Font selection

�a�G�P�O�U�T�Q�F�D�<! font features"�>�\! fontname"� îs the basecommand of the package,used�a�G�P�O�U�T�Q�F�D
for selecting the speciÞed ! font name" in a LATEX family. The font features argu-
ment acceptscomma separated ! font feature"=!option" lists; thesewill not be fully
described until Section3 on page .0 .

As our Þrst example, look how easy it is to select the Hoeßer Text typeface
with the fontspec package:

The five boxing wizards jump quickly.
The Þve boxing wizards jump quickly.

The five boxing wizards jump quickly.
T!" #$%" &'($)* +$,-./0 1234 52$6789.

The Þve boxing wizards jump quickly.
The Þve boxing wizards jump quickly.

T!" #$%" &'($)* +$,-./0 1234 52$6789.
T!" #$%" &'($)* +$,-./0 1234 52$6789.

�a�E�F�G�a�Q�B�O�H�S�B�N�\�5�I�F���G�J�W�F���C�P�Y�J�O�H
�X�J�[�B�S�E�T���K�V�N�Q���R�V�J�D�L�M�Z���a�a�^

�a�G�P�O�U�T�Q�F�D�\�)�P�F�G�M�F�S���5�F�Y�U�^���a�Q�B�O�H�S�B�N
�\�a�J�U�T�I�B�Q�F �a�Q�B�O�H�S�B�N�^
�\�a�T�D�T�I�B�Q�F �a�Q�B�O�H�S�B�N�^
�\�a�T�D�T�I�B�Q�F�a�J�U�T�I�B�Q�F�a�Q�B�O�H�S�B�N�^

�a�C�G�T�F�S�J�F�T �a�Q�B�O�H�S�B�N
�\�a�J�U�T�I�B�Q�F �a�Q�B�O�H�S�B�N�^
�\�a�T�D�T�I�B�Q�F �a�Q�B�O�H�S�B�N�^
�\�a�J�U�T�I�B�Q�F�a�T�D�T�I�B�Q�F�a�Q�B�O�H�S�B�N�^

The fontspec packagetakescareof the necessaryfont deÞnitions for thoseshapes
asshown aboveautomatically. Furthermore, it is not necessaryto install the font for
X6TEX in any way whatsoever: every font that is installed in the operating system
may be accessed.

. Default font families

The �a�T�F�U�N�B�J�O�G�P�O�U,: �a�T�F�U�T�B�O�T�G�P�O�U, and �a�T�F�U�N�P�O�P�G�P�O�Ucommands are used to se-�a�T�F�U�N�B�J�O�G�P�O�U
�a�T�F�U�T�B�O�T�G�P�O�U
�a�T�F�U�N�P�O�P�G�P�O�U 0



lect the default font families for the entire document. They take the same argu-
ments as �a�G�P�O�U�T�Q�F�D. For example:

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

Pack my box with five dozen liquor jugs.

�a�T�F�U�N�B�J�O�G�P�O�U�\�#�B�T�L�F�S�W�J�M�M�F�^
�a�T�F�U�T�B�O�T�G�P�O�U�<�4�D�B�M�F�����������>�\�4�L�J�B�^
�a�T�F�U�N�P�O�P�G�P�O�U�<�4�D�B�M�F���������>�\�.�P�O�B�D�P�^
�a�S�N�G�B�N�J�M�Z�a�Q�B�O�H�S�B�N�a�Q�B�S
�a�T�G�G�B�N�J�M�Z�a�Q�B�O�H�S�B�N�a�Q�B�S
�a�U�U�G�B�N�J�M�Z�a�Q�B�O�H�S�B�N

Here, the scalesof the fonts have been chosen to equalise their lowercase letter
heights. The �4�D�B�M�Ffont feature will be discussedfurther in Section2 on page .+ ,
including methods for automatic scaling.

. Font instances for efficiency

For caseswhen a speciÞc font with a speciÞc feature set is going to be re-used�a�O�F�X�G�P�O�U�G�B�N�J�M�Z
many times in a document, it is ine1cient to keep calling �a�G�P�O�U�T�Q�F�Dfor every
use. While the command does not deÞne a new font instance after the Þrst call,
the feature options must still be parsed and processed.

For this reason, instancesof a font may be created with the �a�O�F�X�G�P�O�U�G�B�N�J�M�Z
command,asshown in the following example:! v1.11: This macro used to be

called �a�O�F�X�G�P�O�U�J�O�T�U�B�O�D�F.
Backwards compatibility is

preserved via�G�P�O�U�T�Q�F�D���D�G�H.
This is a note.

�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�a�O�P�U�F�G�P�O�U�\�%�J�E�P�U�^
�a�O�P�U�F�G�P�O�U���5�I�J�T���J�T���B���a�F�N�Q�I�\�O�P�U�F�^��

This macro should be used to createcommands that would be used in the same
way as �a�S�N�G�B�N�J�M�Z, for example.

Sometimes only a speciÞc font face is desired, without accompanying italic�a�O�F�X�G�P�O�U�G�B�D�F
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�O�U�G�B�D�Fis used for this
purpose:

! v1.11: New!

:her; is a< th; =egemit;

�a�O�F�X�G�P�O�U�G�B�D�F�a�G�B�O�D�Z
�<�$�P�O�U�F�Y�U�V�B�M�T���\�8�P�S�E�*�O�J�U�J�B�M�
�8�P�S�E�'�J�O�B�M�^�>

�\�)�P�F�G�M�F�S���5�F�Y�U���*�U�B�M�J�D�^
�a�G�B�O�D�Z���X�I�F�S�F���J�T���B�M�M���U�I�F���W�F�H�F�N�J�U�F

This example is repeated in Section3.3on page .4 .

. 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 maynÕteven have bold or italic shapes,
in which casea skilled (or lucky) designer may be able to chosewell-matching
accompanying shapesfrom a di5erent font altogether, others can have a range of
bold and italic fonts to chosebetween. The �#�P�M�E�'�P�O�Uand �*�U�B�M�J�D�'�P�O�Ufeaturesare! v1.6: These features used to be

called �#�P�M�Eand �*�U�B�M�J�D, and these
shorter names may still be used if

you desire.

provided for these situations. If only one of these is used, the bold italic font is
requested asthe default from the newfont.

:Or �a�T�F�U�S�P�N�B�O�G�P�O�U, a historical name that doesnÕtmake much sensewhen youÕre,say, typesetting
Greek.
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Helvetica Neue UltraLight
Helvetica Neue UltraLight Italic

Helvetica Neue
Helvetica Neue Italic

�a�G�P�O�U�T�Q�F�D�<�#�P�M�E�'�P�O�U���\�)�F�M�W�F�U�J�D�B���/�F�V�F�^�>
�\�)�F�M�W�F�U�J�D�B���/�F�V�F���6�M�U�S�B�-�J�H�I�U�^

�)�F�M�W�F�U�J�D�B���/�F�V�F���6�M�U�S�B�-�J�H�I�U�a�a
�\�a�J�U�T�I�B�Q�F�)�F�M�W�F�U�J�D�B���/�F�V�F���6�M�U�S�B�-�J�H�I�U���*�U�B�M�J�D�^���a�a
�\�a�C�G�T�F�S�J�F�T �)�F�M�W�F�U�J�D�B���/�F�V�F�^���a�a
�\�a�C�G�T�F�S�J�F�T�a�J�U�T�I�B�Q�F�)�F�M�W�F�U�J�D�B���/�F�V�F���*�U�B�M�J�D�^���a�a

If a bold italic shape is not deÞned, or you want to specify bothcustom bold and
italic shapes,the �#�P�M�E�*�U�B�M�J�D�'�P�O�Ufeature is provided .! v1.6: �#�P�M�E�*�U�B�M�J�Dalso works

For those casesthat the basefont name is repeated, you can replace it with an
asterisk (Þrst character only). For example, some spacecan be saved instead of
writing Ô�#�B�T�L�F�S�W�J�M�M�F���4�F�N�J�#�P�M�EÕ:

BaskervilleItalicSemiBold Italic
�a�G�P�O�U�T�Q�F�D�<�#�P�M�E�'�P�O�U���\�����4�F�N�J�#�P�M�E�^�>�\�#�B�T�L�F�S�W�J�M�M�F�^

�#�B�T�L�F�S�W�J�M�M�F���a�U�F�Y�U�J�U�\�*�U�B�M�J�D�^
�a�C�G�T�F�S�J�F�T���4�F�N�J�#�P�M�E���a�U�F�Y�U�J�U�\�*�U�B�M�J�D�^

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

Upright Italic Bold Bold Italic

�a�G�P�O�U�T�Q�F�D�<�6�Q�S�J�H�I�U�'�P�O�U���\�����4�F�N�J�#�P�M�E�^�

�#�P�M�E�'�P�O�U���\�����#�P�M�E�^�>�\�#�B�T�L�F�S�W�J�M�M�F�^

�6�Q�S�J�H�I�U���a�U�F�Y�U�J�U�\�*�U�B�M�J�D�^
�a�C�G�T�F�S�J�F�T���#�P�M�E���a�U�F�Y�U�J�U�\�#�P�M�E���*�U�B�M�J�D�^

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 beusedby declaring the �4�N�B�M�M�$�B�Q�T�'�P�O�Uof the fam-
ily you are specifying:

�a�G�P�O�U�T�Q�F�D�<
�4�N�B�M�M�$�B�Q�T�'�P�O�U���\�.�J�O�J�P�O���.�.���4�N�B�M�M���$�B�Q�T�������0�M�E�T�U�Z�M�F���'�J�H�V�S�F�T�^�


�>�\�.�J�O�J�P�O���.�.���3�P�N�B�O�^
�3�P�N�B�O�����������a�a���a�U�F�Y�U�T�D�\�4�N�B�M�M���D�B�Q�T���������^

. Math(s) fonts

When �a�T�F�U�N�B�J�O�G�P�O�U, �a�T�F�U�T�B�O�T�G�P�O�Uand �a�T�F�U�N�P�O�P�G�P�O�Uare used in the preamble,
they also deÞnethe fonts to be used in maths mode inside the �a�N�B�U�I�S�N-type com-
mands. This only occurs in the preamble becauseLATEX freezes the maths fonts
after this stageof the processing.The fontspec packagemust also be loaded after
any maths font packages(e.g., euler ) to be successful. (Actually, it is only euler
that is the problem.;)

Note that you may Þnd that loading somemaths packageswonÕtbeassmooth
asyou expect since fontspec (and X6TEX in general) breaks many of the assump-
tions of TEX asto where maths charactersand accentscanbe found. Contact me if
you have troubles, but I canÕtguarantee to beable to Þx any incompatibilities. The
Lucida and Euler maths fonts (the latter loaded with euler rather than eulervm )
should be Þne; for all others keep an eye out for problems.

However, the default text fonts may not necessarily be the ones you wish to�a�T�F�U�N�B�U�I�S�N
�a�T�F�U�C�P�M�E�N�B�U�I�S�N

�a�T�F�U�N�B�U�I�T�G
�a�T�F�U�N�B�U�I�U�U

;Speakingof euler, if you want to useits �<�N�B�U�I�C�G�>option, it wonÕtwork, and youÕllneed to put this
after fontspec is loaded instead:�a�"�U�#�F�H�J�O�%�P�D�V�N�F�O�U�\�a�%�F�D�M�B�S�F�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�C�G�\�6�^�\�F�V�S�^�\�C�^�\�O�^
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use when typesetting maths (especially with the use of fancy ligatures and so
on). For this reason,you may optionally usethosecommands listed in the margin
(in the sameway asour other �a�G�P�O�U�T�Q�F�D-like commands) to explicitly statewhich
fonts to useinside such commands as�a�N�B�U�I�S�N. Additionally, the �a�T�F�U�C�P�M�E�N�B�U�I�S�N
command allows you deÞnethe font used for �a�N�B�U�I�S�Nwhen in bold maths mode
(which is activated with, among others, �a�C�P�M�E�N�B�U�I).

For example, if you were using Optima with the Euler maths font, you might
have this in your preamble:

�a�V�T�F�Q�B�D�L�B�H�F�\�N�B�U�I�Q�B�[�P�^
�a�V�T�F�Q�B�D�L�B�H�F�\�G�P�O�U�T�Q�F�D�
�Y�V�O�J�D�P�E�F�^
�a�T�F�U�N�B�J�O�G�P�O�U�\�0�Q�U�J�N�B�^
�a�T�F�U�N�B�U�I�S�N�\�0�Q�U�J�N�B�^
�a�T�F�U�C�P�M�E�N�B�U�I�S�N�<�#�P�M�E�'�P�O�U���0�Q�U�J�N�B���&�Y�U�S�B�#�M�B�D�L�>�\�0�Q�U�J�N�B���#�P�M�E�^

and this would allow you to typeset something like this:

X # X # X
X ! X ! X

�����9���a�S�J�H�I�U�B�S�S�P�X���a�N�B�U�I�S�N�\�9�^���a�S�J�H�I�U�B�S�S�P�X���a�N�B�U�I�C�G�\�9�^����
�a�a�a�C�P�M�E�N�B�U�I
�����9���a�S�J�H�I�U�B�S�S�P�X���a�N�B�U�I�S�N�\�9�^���a�S�J�H�I�U�B�S�S�P�X���a�N�B�U�I�C�G�\�9�^����

. External fonts

X6TEX v+.--2 introduced the feature of loading fonts not installed through the op-
erating system (ÔexternalÕfonts). This feature is currently only available through
the �Y�E�W�J�Q�E�G�N�Ydriver, which is notably not the default on Mac OSX.

This feature is handled in fontspec with the font feature �&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�O.
When this feature is used, the main argument to �a�G�P�O�U�T�Q�F�Dis the Þlenameof 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:

�a�G�P�O�U�T�Q�F�D�<�&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�O�����6�T�F�S�T���X�J�M�M���'�P�O�U�T���>�\�$�0�%�&�����������5�5�'�^

If no path is given, then the font will be found in a location normally searched
by X6TEX, including the current directory. For example, the following declaration
could load either the Latin Modern roman font in the current directory or, say, in
���5�&�9�.�'���G�P�O�U�T���P�Q�F�O�U�Z�Q�F���Q�V�C�M�J�D���M�N��:

�a�G�P�O�U�T�Q�F�D�<�&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�O�>�\�M�N�S�P�N�B�O�������S�F�H�V�M�B�S�^

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.

. Miscellaneous font selecting details

By the way, from v..-, �a�G�P�O�U�T�Q�F�Dand �a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�Twill now ignore follow-
ing spacesas if it were a ÔnakedÕcontrol sequence;e.g., Ô�.�� �a�G�P�O�U�T�Q�F�D�\�������^�/Õ
and Ô�.�� �a�G�P�O�U�T�Q�F�D�\�������^�/Õare the same.

Note that this package redeÞnes the �a�J�U�T�I�B�Q�Fand �a�T�D�T�I�B�Q�Fcommands in
order to allow them to selectitalic small capsin conjunction. (This was implicitly
shown in the Þrst example, but itÕsworth mentioning now, too.)
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 Selecting font features

The commands discussed so far each take an optional argument for accessing
the font featuresof the requestedfont. Thesefeaturesaregenerally unavailable or
harder to accessin regular LATEX. The font featuresand their options aredescribed
in Section3 on page .0 , but before we look at the range of available font features,
it is necessaryto discusshow they can be applied.

. Default settings

It is desirable to deÞne options that are applied to every subsequent font selec-�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T
tion command: a default feature set, so to speak. This may be deÞned with the
�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�\! font features"�^ command. New calls of �a�E�F�G�B�V�M�U�G�P�O�U��
�G�F�B�U�V�S�F�Toverwrite previous ones.

Some ÔdefaultÕ Didot 0123456789
Now grey, with old-style Þgures:

!"#$%&'()*

�a�G�P�O�U�T�Q�F�D�\�%�J�E�P�U�^
�4�P�N�F�A�E�F�G�B�V�M�U�����%�J�E�P�U���������������������� �a�a

�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�\�/�V�N�C�F�S�T���0�M�E�4�U�Z�M�F�
���$�P�M�P�V�S���������������^
�a�G�P�O�U�T�Q�F�D�\�%�J�E�P�U�^
�/�P�X���H�S�F�Z�
���X�J�U�I���P�M�E���T�U�Z�M�F���G�J�H�V�S�F�T������������������������

. Changing the currently selected features

The�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T�\! font features"�^command allows font featuresto bechanged�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T
without knowing what features are currently selectedor even what font is being
used. A good example of this could be to add a hook to all tabular material to use
monospaced numbers, asshown in the following example:

#In $%&'( ))) people sailed )* miles in $+
boats" In $)'+( $$$ people sailed ,& miles

in ,- boats".

Year People Miles Boats

1842 999 75 13
1923 111 54 56

�a�G�P�O�U�T�Q�F�D�<�/�V�N�C�F�S�T���0�M�E�4�U�Z�M�F�>�\�4�L�J�B�^
�A�*�O�����������
�����������Q�F�P�Q�M�F���T�B�J�M�F�E���������N�J�M�F�T���J�O
�������C�P�B�U�T�����*�O�����������
�����������Q�F�P�Q�M�F���T�B�J�M�F�E������
�N�J�M�F�T���J�O���������C�P�B�U�T���� �a�C�J�H�T�L�J�Q

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T�\�/�V�N�C�F�S�T���\�.�P�O�P�T�Q�B�D�F�E�
�-�J�O�J�O�H�^�^
�a�C�F�H�J�O�\�U�B�C�V�M�B�S�^�\�!�\�^���D�D�D�D���!�\�^�^

�a�U�P�Q�S�V�M�F�:�F�B�S�������1�F�P�Q�M�F�������.�J�M�F�T�������#�P�B�U�T���a�a
�a�N�J�E�S�V�M�F������������ ������ �� ���� �� ���� �a�a

������������ ������ �� ���� �� ���� �a�a
�a�C�P�U�U�P�N�S�V�M�F

�a�F�O�E�\�U�B�C�V�M�B�S�^�^

This command may also be executedunder the alias �a�B�E�E�G�P�O�U�G�F�B�U�V�S�F.�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F

. Priority of feature selection

FeaturesdeÞnedwith �a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�Toverride featuresspeciÞedby �a�G�P�O�U�T�Q�F�D,
which in turn override features speciÞedby �a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T. If in doubt,
whenever a new font is chosenfor the Þrst time, an entry is made in the transcript
(���M�P�H) Þle displaying the font name and the features requested.
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. Different features for different font shapes

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

The font features deÞned at the top level of the optional �a�G�P�O�U�T�Q�F�Dargu-
ment are applied to all shapesof the family. Using �6�Q�S�J�H�I�U��, �4�N�B�M�M�$�B�Q�T��, �#�P�M�E��,
�*�U�B�M�J�D��, and �#�P�M�E�*�U�B�M�J�D�'�F�B�U�V�S�F�T, separatefont featuresmay bedeÞned to their
respective shapesin addition to, and with precedenceover, the ÔglobalÕfont fea-
tures.

A>>")>$') A88 M-.>$)$ D.$)7".0
?>>")>$') ?88 @-.>$)$ A.$)7".0

�a�G�P�O�U�T�Q�F�D�\�)�P�F�G�M�F�S���5�F�Y�U�^���a�J�U�T�I�B�Q�F���a�T�D�T�I�B�Q�F
�"�U�U�F�O�U�J�P�O���"�M�M���.�B�S�U�J�O�J���%�S�J�O�L�F�S�T���a�a
�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�*�U�B�M�J�D�'�F�B�U�V�S�F�T���\�"�M�U�F�S�O�B�U�F���������^�^
�"�U�U�F�O�U�J�P�O���"�M�M���.�B�S�U�J�O�J���%�S�J�O�L�F�S�T���a�a

Combined with the options for selecting arbitrary fonts for the di5erent shapes,
theseseparatefeature options allow the selection of arbitrary weights in the Skia
typeface, for example:

Skia
Skia !Bold"

�a�G�P�O�U�T�Q�F�D�<�#�P�M�E�'�P�O�U���\�4�L�J�B�^�

�#�P�M�E�'�F�B�U�V�S�F�T���\�8�F�J�H�I�U�����^�>�\�4�L�J�B�^

�4�L�J�B���a�a���a�C�G�T�F�S�J�F�T���4�L�J�B�A�#�P�M�E��

Note that becausemost fonts include their small capsglyphs within the main
font, thesefeatures are applied in additionto any other shape-speciÞcfeatures as
deÞned above, and hence �4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�Tcan be nested within �*�U�B�M�J�D�'�F�B��
�U�V�S�F�Tand friends. Every combination of upright, italic, bold and small capscan
thus be assigned individual features, asshown in the following ludicrous exam-
ple.

Upright Small Caps
Italic I>-8$6 S3-88 C-40

Bold B'8/ S3-88 C-40
Bold Italic B'8/ I:-8$6 S3-88

C-40

�a�G�P�O�U�T�Q�F�D�<
�6�Q�S�J�H�I�U�'�F�B�U�V�S�F�T���\�$�P�M�P�V�S�������������������


�4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T�������\�$�P�M�P�V�S���������������^�^�

�*�U�B�M�J�D�'�F�B�U�V�S�F�T���\�$�P�M�P�V�S���������������'�'�


�4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T�������\�$�P�M�P�V�S���������������^�^�

�#�P�M�E�'�F�B�U�V�S�F�T���\�$�P�M�P�V�S�������'�'���������


�4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T�������\�$�P�M�P�V�S���������������^�^�

�#�P�M�E�*�U�B�M�J�D�'�F�B�U�V�S�F�T���\�$�P�M�P�V�S�������������������


�4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T�������\�$�P�M�P�V�S���������������^�^�

�>�\�)�P�F�G�M�F�S���5�F�Y�U�^

�6�Q�S�J�H�I�U���\�a�T�D�T�I�B�Q�F���4�N�B�M�M���$�B�Q�T�^�a�a
�a�J�U�T�I�B�Q�F���*�U�B�M�J�D���\�a�T�D�T�I�B�Q�F���*�U�B�M�J�D���4�N�B�M�M���$�B�Q�T�^�a�a
�a�V�Q�T�I�B�Q�F�a�C�G�T�F�S�J�F�T���#�P�M�E���\�a�T�D�T�I�B�Q�F���#�P�M�E���4�N�B�M�M���$�B�Q�T�^�a�a
�a�J�U�T�I�B�Q�F���#�P�M�E���*�U�B�M�J�D���\�a�T�D�T�I�B�Q�F���#�P�M�E���*�U�B�M�J�D���4�N�B�M�M���$�B�Q�T�^

. Different features for different font sizes

The �4�J�[�F�'�F�B�U�V�S�Ffeatureis a little more complicated than the previous features
! v1.13: New!

discussed.It allows di5erent fonts and di5erent font features to be selectedfor a
given font family as the point size varies.

-



Input Font size,s

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

Table .: Syntax for specifying the size to 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�[�Foption to declare the
size range, and optionally �'�P�O�Uto change the font basedon size. Other (regular)
fontspec features that are added are used on top of the font features that would
be used anyway.

!ma"

Normal size

Large

�a�G�P�O�U�T�Q�F�D�<���4�J�[�F�'�F�B�U�V�S�F�T���\
�\�4�J�[�F���\����� �̂
���'�P�O�U���"�Q�Q�M�F���$�I�B�O�D�F�S�Z�
���$�P�M�P�V�S���"�"���������^�

�\�4�J�[�F���\��������� �̂
���$�P�M�P�V�S�������"�"�����^�

�\�4�J�[�F���\������� �̂
���$�P�M�P�V�S�����������"�"�^�^���>�\�4�L�J�B�^

�\�a�T�D�S�J�Q�U�T�J�[�F���4�N�B�M�M�a�Q�B�S�^���/�P�S�N�B�M���T�J�[�F�a�Q�B�S���\�a�-�B�S�H�F���-�B�S�H�F�a�Q�B�S�^

A less trivial example is shown in the context of optical font sizes in Section 3.*
on page .0 .

To beprecise,the �4�J�[�Fsub-feature acceptsarguments in the form shown in Ta-
ble . . Bracesaround the sizerangeareoptional. For an exactfont size(�4�J�[�F���9) font
sizeschosennear that size will ÔsnapÕ.For example, for size deÞnitions at exactly
..pt and .0pt, 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 Þxed sizes.

If additional features are only required for a single size, the other sizesmust
still be speciÞed.As in:

�4�J�[�F�'�F�B�U�V�S�F�T���\
�\�4�J�[�F���������
�/�V�N�C�F�S�T���6�Q�Q�F�S�D�B�T�F�^�

�\�4�J�[�F���������^�^

Otherwise, the font sizesgreater than .+ wonÕtbe deÞned!

 Font independent options

Featuresintroduced in this section may be used with any font.

. Scale

In its explicit form, �4�D�B�M�Ftakes a single numeric argument for linearly scaling
the font, as demonstrated in Section /.. on page 0. Since version +.-- of X6TEX,
however, it is now possible to measurethe correct dimensions of the fonts loaded,
and hencecalculate values to scalethem automatically.

The �4�D�B�M�Ffeature nowalso takes the options �.�B�U�D�I�-�P�X�F�S�D�B�T�Fand �.�B�U�D�I�6�Q��! v1.9: As of Dec.2005

.+



�Q�F�S�D�B�T�F, which will scalethe font being selectedto match the current default ro-
man font to either the height of the lowercaseor uppercaseletters, respectively.

The perfect match is hard to find.
L O G O F O N T

�a�T�F�U�N�B�J�O�G�P�O�U�\�(�F�P�S�H�J�B�^
�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�a�M�D�<�4�D�B�M�F���.�B�U�D�I�-�P�X�F�S�D�B�T�F�>�\�7�F�S�E�B�O�B�^
�5�I�F���Q�F�S�G�F�D�U���N�B�U�D�I���\�a�M�D���J�T���I�B�S�E���U�P���G�J�O�E���^�a�a

�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�a�V�D�<�4�D�B�M�F���.�B�U�D�I�6�Q�Q�F�S�D�B�T�F�>�\�"�S�J�B�M�^
�-���0���(���0���a�V�D���'���0���/���5

The amount of scaling used in each instance is reported in the ���M�P�HÞle. Since
there is some subjectivity about the exact scaling to be used, thesevalues should
be used to Þne-tune the results.

. Mapping

�.�B�Q�Q�J�O�Henablesa X6TEX text-mapping scheme.

ÒÁAsmallamountofÑtext!Ó �a�G�P�O�U�T�Q�F�D�<�.�B�Q�Q�J�O�H���U�F�Y���U�F�Y�U�>�\�$�P�D�I�J�O�^
�A�A���A�"���T�N�B�M�M���B�N�P�V�O�U���P�G�������U�F�Y�U������

. Colour

�$�P�M�P�V�S(or �$�P�M�P�S), also shown in Section0.. on page , and Section3 on page .0 ,
usesX6TEX font speciÞcationsto set the colour of the text. The colour is deÞned
as a triplet of two-digit Hex RGB values, with optionally another value for the
transparency (where ���� is completely transparent and �'�' is opaque.)

WSPR
�a�G�P�O�U�T�J�[�F�\�����^�\�����^
�a�G�P�O�U�T�Q�F�D�\�)�P�F�G�M�F�S���5�F�Y�U���#�M�B�D�L�^
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�P�M�P�S���'�'�������������^�8�^�a�L�F�S�O�����F�Y
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�P�M�P�S�����������'�'�����^�4�^�a�L�F�S�O���������F�Y
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�P�M�P�S���%�%�#�#���������^�1�^�a�L�F�S�O���������F�Y
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�P�M�P�S�������#�#���������^�3�^

. Interword space

While the spacebetween words canbe varied on an individual basiswith the TEX
primitive �a�T�Q�B�D�F�T�L�J�Qcommand, it is more convenient to specify this information
when the font is Þrst deÞned.

The spacein between words in a paragraph will be chosenautomatically by
X6TEX, and generally will not need to be adjusted. For those times when the pre-
cise details are important, the �8�P�S�E�4�Q�B�D�Ffeatures is provided, which takes ei-
ther a single scaling factor to scale the value that X6TEX has already chosen,or
a triplet of comma-separated values for the nominal value, the stretch, and the
shrink of the interword space, respectively. I.e., �8�P�S�E�4�Q�B�D�F��������is the same as
�8�P�S�E�4�Q�B�D�F���\�������
�������
������� .̂

For example, I believe that the Cochin font, as distributed with Mac OS X, is
too widely spaced.Now, this can be rectiÞed, asshown below.

..



SomeÞller text for our exampleto take
up somespace,and to demonstratethe
largedefault interword spacein Cochin.

SomeÞllertext for ourexampletotakeup
somespace,andto demonstratethelarge
defaultinterword spacein Cochin.

�a�G�P�O�U�T�Q�F�D�\�$�P�D�I�J�O�^
�a�G�J�M�M�F�S�U�F�Y�U
�a�W�T�Q�B�D�F�\���F�N�^

�a�G�P�O�U�T�Q�F�D�<���8�P�S�E�4�Q�B�D�F�������\�������
�������� �
���������^���>�\�$�P�D�I�J�O�^
�a�G�J�M�M�F�S�U�F�Y�U

Becareful 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.

. Post-punctuation space

If �a�G�S�F�O�D�I�T�Q�B�D�J�O�His not in e5ect, 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 justiÞed, pardon
the pun.

The �1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�Ffeature takes a scaling factor by which to adjust the
nominal value chosen for the font. Note that �1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F����is not equiv-
alent to �a�G�S�F�O�D�I�T�Q�B�D�J�O�H, although the di5erence will only be apparent when a
line of text is under-full.

Letters,Words.Sentences.
Letters,Words.Sentences.
Letters,Words.Sentences.

�a�O�P�O�G�S�F�O�D�I�T�Q�B�D�J�O�H
�a�G�P�O�U�T�Q�F�D�\�#�B�T�L�F�S�W�J�M�M�F�^
�-�F�U�U�F�S�T�
���8�P�S�E�T�����4�F�O�U�F�O�D�F�T���a�Q�B�S

�a�G�P�O�U�T�Q�F�D�<�1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F���������>�\�#�B�T�L�F�S�W�J�M�M�F�^
�-�F�U�U�F�S�T�
���8�P�S�E�T�����4�F�O�U�F�O�D�F�T���a�Q�B�S

�a�G�P�O�U�T�Q�F�D�<�1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F�����>�\�#�B�T�L�F�S�W�J�M�M�F�^
�-�F�U�U�F�S�T�
���8�P�S�E�T�����4�F�O�U�F�O�D�F�T��

Also be aware that the above caveat for interword spacealso applies here, so
after the last line in the above example, the �1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�Ffor all Baskerville
instanceswill be ��.

. Letter spacing

Letter spacing, or tracking, is the term given to adding (or subtracting) a small
amount of horizontal space in between adjacent characters. It is speciÞed with
the �-�F�U�U�F�S�4�Q�B�D�F, which takes a numeric argument.

The letter spacing parameter is a normalised additive factor (not a scaling fac-
tor); it is deÞned as a percentageof the font size. That is, for a .+ pt font, a letter
spacing parameter of Ô������Õwill add +.. pt between eachletter.

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

�a�G�P�O�U�T�Q�F�D�\�%�J�E�P�U�^
�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�-�F�U�U�F�S�4�Q�B�D�F���������^
�6�4�&���5�3�"�$�,�*�/�(���'�0�3���%�*�4�1�-�"�:���$�"�1�4���5�&�9�5���a�a
�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�-�F�U�U�F�S�4�Q�B�D�F���������^
�6�4�&���5�3�"�$�,�*�/�(���'�0�3���%�*�4�1�-�"�:���$�"�1�4���5�&�9�5
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This functionality shouldnot beusedfor lowercasetext, 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�S�D�B�T�Foption of the �-�F�U�U�F�S�Tfeature
(Section3.0on page .3 ).

. The hyphenation character

The letter used for hyphenation may be chosen with the �)�Z�Q�I�F�O�$�I�B�Sfeature. It
takes three types of input, which are chosen according to some simple rules. If
the input is the string �/�P�O�F, then hyphenation is suppressed for this font. If the
input is a single character,then this character is used.Finally, if the input is longer
than a single character it must be the UTF-, slot number of the hyphen character
you desire.

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

A MULTITUDE OF
OBSTREPEROUSLY
HYPHENATED ENTITIES

A MULTITUDE OF OBSTREPER-
OUSLYHYPHENATED ENTITIES

A MULTITUDE OF OBSTREPER!
OUSLYHYPHENATED ENTITIES

�a�E�F�G�a�U�F�Y�U
�\�"���.�6�-�5�*�5�6�%�&���0�'���0�#�4�5�3�&�1�&�3�0�6�4�-�:���)�:�1�)�&�/�"�5�&�%���&�/�5�*�5�*�&�4

�a�Q�B�S�a�W�T�Q�B�D�F�\���F�Y�^�^
�a�G�P�O�U�T�Q�F�D�<�)�Z�Q�I�F�O�$�I�B�S���/�P�O�F�>�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^���a�U�F�Y�U
�a�G�P�O�U�T�Q�F�D�<�)�Z�Q�I�F�O�$�I�B�S���\���^�>�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^���a�U�F�Y�U
�a�G�P�O�U�T�Q�F�D�<�)�Z�Q�I�F�O�$�I�B�S�����'���#�"�>�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^���a�U�F�Y�U

Note that in an actual situation, the �6�Q�Q�F�S�D�B�T�Foption of the �-�F�U�U�F�S�Tfeature
would probably supply this for you (seeSection3.0on page .3 ).

The xltxtra packageredeÞnesLATEXÕs�a��macro such that it adjusts along with
the above changes.

. Font transformations

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

ABCxyz ABCxyz �a�G�P�O�U�T�Q�F�D�\�$�I�B�S�J�T���4�*�-�^���a�F�N�Q�I�\�"�#�$�Y�Z�[�^���a�R�V�B�E
�a�G�P�O�U�T�Q�F�D�<�'�B�L�F�4�M�B�O�U���������>�\�$�I�B�S�J�T���4�*�-�^���"�#�$�Y�Z�[

ABCxyz ABCxyz
�a�G�P�O�U�T�Q�F�D�\�$�I�B�S�J�T���4�*�-�^�"�#�$�Y�Z�[���a�R�V�B�E
�a�G�P�O�U�T�Q�F�D�<�'�B�L�F�4�U�S�F�U�D�I���������>�\�$�I�B�S�J�T���4�*�-�^���"�#�$�Y�Z�[

ABCxyz ABCxyz
�a�G�P�O�U�T�Q�F�D�\�$�I�B�S�J�T���4�*�-�^���a�U�F�Y�U�C�G�\�"�#�$�Y�Z�[�^���a�R�V�B�E
�a�G�P�O�U�T�Q�F�D�<�'�B�L�F�#�P�M�E���������>�\�$�I�B�S�J�T���4�*�-�^���"�#�$�Y�Z�[

If values are omitted, their defaults are asshown above.

<I found the character,and its number, in Mac OSXÕsCharacter Palette.
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 Font-dependent features

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

#y  1$% e&amp'e  o(
)pp'e  C*ancer+

�a�G�P�O�U�T�Q�F�D�<
�$�P�M�P�V�S���$�$�����$�$�

�/�V�N�C�F�S�T���0�M�E�4�U�Z�M�F�

�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���0�S�E�J�O�B�M�

�7�B�S�J�B�O�U�����>�\�"�Q�Q�M�F���$�I�B�O�D�F�S�Z�^

�.�Z�����T�U���F�Y�B�N�Q�M�F���P�G�a�a���"�Q�Q�M�F���$�I�B�O�D�F�S�Z

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; �/�V�N�C�F�S�T���\�0�M�E�4�U�Z�M�F�
�-�J�O�J�O�H�^doesnÕtmake much sense
becausethe two options are mutually exclusive, and X6TEX will simply use the
last option that is speciÞed(in this caseusing �-�J�O�J�O�Hover �0�M�E�4�U�Z�M�F).

If a feature or an option is requested that the font does not have, a warning is
given in the consoleoutput. As mentioned in ....0 on page / thesewarnings can
be suppressedby selecting the �<�R�V�J�F�U�>packageoption.

. Different font technologies: AAT and ICU

X6TEX supports two rendering technologies for typesetting, selectedwith the �3�F�O��
�E�F�S�F�Sfont feature. The Þrst, �"�"�5, is that provided (only) by Mac OS X itself. The
second, �*�$�6, is 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 �*�$�6renderer is usedautomatically, and for AAT fonts, �"�"�5is chosenby default.
Somefonts, however, will contain font tablesfor bothrendering technologies,such
asthe Hiragino Japanesefonts distributed with Mac OSX, and in thesecasesthe
choice may be required.

Among some other font features only available through a speciÞc renderer,
�*�$�6provides for the �4�D�S�J�Q�Uand �-�B�O�H�V�B�H�Ffeatures, which allow di5erent font
behaviour for di5erent alphabets and languages;seeSection 3..- on page */ for
the description of thesefeatures.Becausethesefont featurescanchangewhichfeatures
areableto beselectedfor thefont instance,theyareselectedby fontspec beforeall others
andwill automaticallyandwithout warning selectthe�*�$�6renderer.

. Optical font sizes

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

Optically sized fonts can be seenin either OpenType or Multiple Master va-
rieties. The di5erences when dealing with these two are quite signiÞcant. Open-
Type fonts with optical scaling will exist in several discrete sizes,and thesewill
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be selectedby X6TEX automaticallydetermined by the current font size.The �0�Q�U�J��
�D�B�M�4�J�[�Foption may be used to specify a di5erent 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�M�4�J�[�Fset to zero, no optical size font
substitution is performed:

Warnock Pro optical sizes
Warnock Pro optical sizes
WarnockProopticalsizes
WarnockProopticalsizes

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�����>�\�8�B�S�O�P�D�L���1�S�P���$�B�Q�U�J�P�O�^
�8�B�S�O�P�D�L���1�S�P���P�Q�U�J�D�B�M���T�J�[�F�T�a�a

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�����>�\�8�B�S�O�P�D�L���1�S�P�^
�8�B�S�O�P�D�L���1�S�P���P�Q�U�J�D�B�M���T�J�[�F�T�a�a

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�����>�\�8�B�S�O�P�D�L���1�S�P���4�V�C�I�F�B�E�^
�8�B�S�O�P�D�L���1�S�P���P�Q�U�J�D�B�M���T�J�[�F�T�a�a

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�����>�\�8�B�S�O�P�D�L���1�S�P���%�J�T�Q�M�B�Z�^
�8�B�S�O�P�D�L���1�S�P���P�Q�U�J�D�B�M���T�J�[�F�T

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

Automatic optical size
Automaticopticalsize

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�"�V�U�P�N�B�U�J�D���P�Q�U�J�D�B�M���T�J�[�F �a�a

�a�T�D�B�M�F�C�P�Y�\�������^�\�a�)�V�H�F
�"�V�U�P�N�B�U�J�D���P�Q�U�J�D�B�M���T�J�[�F�^

Multiple Master fonts, on the other hand, are parameterised over orthogonal
font axes,allowing continuous selectionalong such featuresasweight, width, and
optical size(seeSection3.., on page*/ for further details). Whereasan OpenType
font will have only a few separateoptical sizes,a Multiple Master fontÕsoptical
sizecanbespeciÞedover acontinuous range.Unfortunately, this ßexibility makes
it harder to createan automatic interface through LATEX, and the optical size for a
Multiple Master font must always be speciÞedexplicitly.

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�������>�\�.�J�O�J�P�O���.�.���3�P�N�B�O�^
�.�.���P�Q�U�J�D�B�M���T�J�[�F���U�F�T�U �a�a

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�������>�\�.�J�O�J�P�O���.�.���3�P�N�B�O�^
�.�.���P�Q�U�J�D�B�M���T�J�[�F���U�F�T�U �a�a

�a�G�P�O�U�T�Q�F�D�<�0�Q�U�J�D�B�M�4�J�[�F�������>�\�.�J�O�J�P�O���.�.���3�P�N�B�O�^
�.�.���P�Q�U�J�D�B�M���T�J�[�F���U�F�T�U �a�a

The �4�J�[�F�'�F�B�U�V�S�F�Tfeature ( 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

�a�G�P�O�U�T�Q�F�D�<
�4�J�[�F�'�F�B�U�V�S�F�T���\

�\�4�J�[�F���������
 �0�Q�U�J�D�B�M�4�J�[�F����� �̂

�\�4�J�[�F�������������
 �0�Q�U�J�D�B�M�4�J�[�F�������^�

�\�4�J�[�F�������������
 �0�Q�U�J�D�B�M�4�J�[�F�������^�

�\�4�J�[�F�� �������
 �0�Q�U�J�D�B�M�4�J�[�F�������^�^

�>�\�8�B�S�O�P�D�L�1�S�P�^
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. Ligatures

�-�J�H�B�U�V�S�F�Trefer to the replacement of two separate characters with a specially
drawn glyph for functional or ¾sthetic reasons.For AAT fonts, you may choose
from any combination of �3�F�R�V�J�S�F�E, �$�P�N�N�P�O, �3�B�S�F(or �%�J�T�D�S�F�U�J�P�O�B�S�Z), �-�P�H�P�T, �3�F��
�C�V�T, �%�J�Q�I�U�I�P�O�H, �4�R�V�B�S�F�E, �"�C�C�S�F�W�4�R�V�B�S�F�E, and �*�D�F�M�B�O�E�J�D.

The Þrst three arealsosupported in OpenType fonts, which may alsouse�)�J�T��
�U�P�S�J�D�B�Mand �$�P�O�U�F�Y�U�V�B�M. To turn a ligature option o! , preÞx its namewith �/�P: e.g.,
�/�P�%�J�Q�I�U�I�P�O�H.

!ri" Þreßy
strictfirefly

�a�G�P�O�U�T�Q�F�D�<�-�J�H�B�U�V�S�F�T���3�B�S�F�>�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^
�a�U�F�Y�U�J�U�\�T�U�S�J�D�U���G�J�S�F�G�M�Z��̂a�a

�a�G�P�O�U�T�Q�F�D�<�-�J�H�B�U�V�S�F�T���/�P�$�P�N�N�P�O�>�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^
�a�U�F�Y�U�J�U�\�T�U�S�J�D�U���G�J�S�F�G�M�Z�^

Some other Apple AAT fonts have those ÔRareÕligatures contained in the �*�D�F��
�M�B�O�E�J�Dfeature. Notice also that the old TEX trick of splitting up a ligature with an
empty bracepair doesnot work in X6TEX; you must usea +pt kern or �a�I�C�P�Y(e.g.,
�a�O�V�M�M) to split the charactersup.

. Letters

The �-�F�U�U�F�S�TfeaturespeciÞeshow the letters in the current font will look. For AAT! v1.6: This feature has changed
names along with its options,

breaking backwards compatibility!
fonts, you may choosefrom �/�P�S�N�B�M, �6�Q�Q�F�S�D�B�T�F, �-�P�X�F�S�D�B�T�F, �4�N�B�M�M�$�B�Q�T, and �*�O�J��
�U�J�B�M�$�B�Q�T.

OpenType fonts have some di5erent options: �6�Q�Q�F�S�D�B�T�F, �4�N�B�M�M�$�B�Q�T, �1�F��
�U�J�U�F�$�B�Q�T, �6�Q�Q�F�S�D�B�T�F�4�N�B�M�M�$�B�Q�T, �6�Q�Q�F�S�D�B�T�F�1�F�U�J�U�F�$�B�Q�T, and �6�O�J�D�B�T�F.Petite caps! v1.9: The �6�Q�Q�F�S�D�B�T�F������

variants have changed (e.g., from
�4�.�"�-�-�$�"�1�4) to allow for more
ßexible option handling in the

future. The old forms still work, for
nowÉ

are smaller than small caps. Mixed casecommands turn lowercase letters into
the smaller caps letters, whereas uppercase options turn the capital letters to
the smaller caps (good, e.g., for applying to already uppercase acronyms like
ÔNASAÕ).ÔUnicaseÕis a weird hybrid of upper and lower caseletters.

THIS SENTENCE  
  no verb

�a�G�P�O�U�T�Q�F�D�<�-�F�U�U�F�S�T���4�N�B�M�M�$�B�Q�T�>�\�5�F�9���(�Z�S�F���"�E�W�F�O�U�P�S�^
�5�)�*�4���4�&�/�5�&�/�$�&���O�P���W�F�S�C �a�a

�a�G�P�O�U�T�Q�F�D�<�-�F�U�U�F�S�T���6�Q�Q�F�S�D�B�T�F�4�N�B�M�M�$�B�Q�T�>�\�5�F�9���(�Z�S�F���"�E�W�F�O�U�P�S�^
�5�)�*�4���4�&�/�5�&�/�$�&���O�P���W�F�S�C

The �6�Q�Q�F�S�D�B�T�Foption is also provided but it will (probably) not actually map
letters to uppercase.=It will, however, selectvarious uppercase forms for glyphs
such asaccentsand dashes.

UPPER-CASEEXAMPLE
UPPER!CASEEXAMPLE

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�6�1�1�&�3���$�"�4�&���&�9�"�.�1�-�&���a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�-�F�U�U�F�S�T���6�Q�Q�F�S�D�B�T�F�^
�6�1�1�&�3���$�"�4�&���&�9�"�.�1�-�&

The �,�F�S�O�J�O�Hfeature also contains an �6�Q�Q�F�S�D�B�T�Foption, which adds a small
amount of spacing in between letters (seeSection 3../ on page *. ). This feature
was originally planned to be included with the one above(so �-�F�U�U�F�S�T���6�Q�Q�F�S�D�B�T�F
would do both punctuation and tracking), but I decided that it would be a bad
idea to break the one-to-one correspondence with fontspec and OpenType fea-
tures. (Sorry TUGboat readers!)

=If you want automatic uppercaseletters, look to LATEXÕs�a�.�B�L�F�6�Q�Q�F�S�D�B�T�Fcommand.
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. Numbers

The �/�V�N�C�F�S�Tfeature deÞneshow numbers will look in the selectedfont. For both
AAT and OpenType fonts, they may be a combination of �-�J�O�J�O�Hor �0�M�E�4�U�Z�M�Fand
�1�S�P�Q�P�S�U�J�P�O�B�Mor �.�P�O�P�T�Q�B�D�F�E(the latter is good for tabular material). The syn-
onyms �6�Q�Q�F�S�D�B�T�Fand �-�P�X�F�S�D�B�T�Fare equivalent to �-�J�O�J�O�Hand �0�M�E�4�U�Z�M�F, respec-
tively. The di5erences have beenshown previously in Section0.* on page , .

For OpenType fonts, there is also the �4�M�B�T�I�F�E�;�F�S�Poption which replacesthe
default zero with a slashedversion to prevent confusion with an uppercaseÔOÕ.

0123456789 !123456789

�a�G�P�O�U�T�Q�F�D�<�/�V�N�C�F�S�T���-�J�O�J�O�H�>�\�5�F�9���(�Z�S�F���#�P�O�V�N�^
��������������������

�a�G�P�O�U�T�Q�F�D�<�/�V�N�C�F�S�T���4�M�B�T�I�F�E�;�F�S�P�>�\�5�F�9���(�Z�S�F���#�P�O�V�N�^
��������������������

. Contextuals

This feature refers to glyph substitution that vary by their position; things like
contextual swashesare implemented here. The options for AAT fonts are �8�P�S��! v1.9: This feature used to be

called �4�X�B�T�I�F�T. This name still
works, for now.

�E�*�O�J�U�J�B�M, �8�P�S�E�'�J�O�B�M, �-�J�O�F�*�O�J�U�J�B�M, �-�J�O�F�'�J�O�B�M, and �*�O�O�F�S(also called Ônon-ÞnalÕ
sometimes). As non-exclusive selectors,like the ligatures, you can turn them o5
by preÞxing their name with �/�P.

:her; is a< th; =egemit;

�a�O�F�X�G�P�O�U�G�B�D�F�a�G�B�O�D�Z
�<�$�P�O�U�F�Y�U�V�B�M�T���\�8�P�S�E�*�O�J�U�J�B�M�
�8�P�S�E�'�J�O�B�M�^�>

�\�)�P�F�G�M�F�S���5�F�Y�U���*�U�B�M�J�D�^
�a�G�B�O�D�Z���X�I�F�S�F���J�T���B�M�M���U�I�F���W�F�H�F�N�J�U�F

‘Inner’ ſwa;es can Bometimes
contain the archaic long s.

�a�G�P�O�U�T�Q�F�D�<�$�P�O�U�F�Y�U�V�B�M�T���*�O�O�F�S�>�\�)�P�F�G�M�F�S���5�F�Y�U�^
�A�*�O�O�F�S�����T�X�B�T�I�F�T���D�B�O���a�F�N�Q�I�\�T�P�N�F�U�J�N�F�T�^�a�a
�D�P�O�U�B�J�O���U�I�F���B�S�D�I�B�J�D���M�P�O�H�_�T��

For OpenType fonts, all feature options asabove but the �-�J�O�F�*�O�J�U�J�B�Mfeature are
supported, and �4�X�B�T�Iturns on contextual swashes.! v1.9: Used to be�$�P�O�U�F�Y�U�V�B�M;

still works.

Without Contextual Swashes
it ontextua washes; cf. W C S

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^���a�J�U�T�I�B�Q�F
�8�J�U�I�P�V�U���$�P�O�U�F�Y�U�V�B�M���4�X�B�T�I�F�T�a�a

�a�G�P�O�U�T�Q�F�D�<�$�P�O�U�F�Y�U�V�B�M�T���4�X�B�T�I�>�\�8�B�S�O�P�D�L���1�S�P�^
�8�J�U�I���$�P�O�U�F�Y�U�V�B�M���4�X�B�T�I�F�T�����D�G�����8���$���4

Historic forms (e.g., long s as shown above) are accessedin OpenType fonts via
the feature �4�U�Z�M�F���)�J�T�U�P�S�J�D; this is generally not contextual in OpenType, which
is why it is not included here.

New option �"�M�U�F�S�O�B�U�Fcorresponds to the raw feature �D�B�M�U. It should usually
! v1.18: New!

be activated by default.

. Vertical position

The �7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�Ofeature is used to accessthings like subscript (�*�O�G�F�S�J�P�S)
and superscript (�4�V�Q�F�S�J�P�S) numbers and letters (and a small amount of punctu-
ation, sometimes).The �0�S�E�J�O�B�Moption is (supposed to be) contextually sensitive
to only raise charactersthat appear directly after a number.
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Normal /01234536789:6;:
$/< '=> +3> &<? @<? %ABC>2

�a�G�P�O�U�T�Q�F�D�\�4�L�J�B�^
�/�P�S�N�B�M

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���4�V�Q�F�S�J�P�S�>�\�4�L�J�B�^
�4�V�Q�F�S�J�P�S

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���*�O�G�F�S�J�P�S�>�\�4�L�J�B�^
�*�O�G�F�S�J�P�S �a�a

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���0�S�E�J�O�B�M�>�\�4�L�J�B�^
���T�U�����O�E�����S�E�����U�I�����U�I�����B�C�D�E�F

OpenType fonts also have the option �4�D�J�F�O�U�J�G�J�D�*�O�G�F�S�J�P�Swhich extends further
below the baseline than �*�O�G�F�S�J�P�Ss, as well as �/�V�N�F�S�B�U�P�Sand �%�F�O�P�N�J�O�B�U�P�Sfor
creating arbitrary fractions (seenext section). Beware, the �0�S�E�J�O�B�Mfeature will
not work correctly for all OpenType fonts!

Sup:"#$%&'()*+,-./0123456789:;
Numerator: <=>?@

Denominator:ABCDE
ScientiÞcInferior: FGHIJ

ÔOrdinalsÕ:1-t 2*d3,d4.h0.h

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���4�V�Q�F�S�J�P�S�>�\�8�B�S�O�P�D�L���1�S�P�^
�4�V�Q�����B�C�E�F�I�J�M�N�O�P�S�T�U���	���a�������
�������������
 �a�a

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���/�V�N�F�S�B�U�P�S�>�\�8�B�S�O�P�D�L���1�S�P�^
�/�V�N�F�S�B�U�P�S�������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���%�F�O�P�N�J�O�B�U�P�S�>�\�8�B�S�O�P�D�L���1�S�P�^
�%�F�O�P�N�J�O�B�U�P�S�������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���4�D�J�F�O�U�J�G�J�D�*�O�G�F�S�J�P�S�>�\�8�B�S�O�P�D�L���1�S�P�^
�4�D�J�F�O�U�J�G�J�D���*�O�G�F�S�J�P�S�������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O���0�S�E�J�O�B�M�>�\�8�B�S�O�P�D�L���1�S�P�^
�A�0�S�E�J�O�B�M�T���������T�U�����O�E�����S�E�����U�I�����U�I

The xltxtra package redeÞnes the �a�U�F�Y�U�T�V�C�T�D�S�J�Q�Uand �a�U�F�Y�U�T�V�Q�F�S�T�D�S�J�Q�U
commands to use the above font features.

. Fractions

Many fonts come with the capability to typeset various forms of fractional mate-
rial. This is accessedin fontspec with the �'�S�B�D�U�J�P�O�Tfeature, which may beturned
�0�Oor �0�G�Gin both AAT and OpenType fonts.! v1.7: This feature has changed:

no backwards compatibility! In AAT fonts, the ÔfractionslashÕor solidus character,which may be obtained
by typing Ô!" 1Õ,is to be used to create fractions. When �'�S�B�D�U�J�P�O�Tare turned
�0�O, then only pre-drawn fractions will be used.

D ,Ú-
$E' ,E-

\fontspec[Fractions=On]{Skia}

1Ú2 \quad 5Ú6 \\ % fraction slash

1/2 \quad 5/6 % regular slash

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

FGHIJÚKLMNO
$+,*)E'&-%@

\fontspec[Fractions=Diagonal]{Skia}

13579Ú24680 \\ % fraction slash

\quad 13579/24680 % regular slash

OpenType fonts simply use a regular text slash to createfractions:

������ ������ ������ ����������������������
�ø �ù &= ����������������������

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�B�S�V���(�P�U�I�J�D���1�S�P���8���^
���������a�R�V�B�E�����������a�R�V�B�E�����������a�R�V�B�E���������������������������a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�'�S�B�D�U�J�P�O�T���0�O�^
���������a�R�V�B�E�����������a�R�V�B�E�����������a�R�V�B�E���������������������������a�a

.,



Some(Asian fonts predominantly) also provide for the �"�M�U�F�S�O�B�U�Ffeature:

������ ������ ������ ����������������������
&b &e &l ����������������������

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�B�S�V���(�P�U�I�J�D���1�S�P���8���^
���������a�R�V�B�E�����������a�R�V�B�E�����������a�R�V�B�E���������������������������a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�'�S�B�D�U�J�P�O�T���"�M�U�F�S�O�B�U�F�^
���������a�R�V�B�E�����������a�R�V�B�E�����������a�R�V�B�E���������������������������a�a

The xltxtra packageprovides a �a�W�G�S�B�Dcommand for creating arbitrary so-called
ÔvulgarÕfractions:

<>@KLÚBDMNO
�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�a�W�G�S�B�D�\�����������^�\�����������^

. Variants

The �7�B�S�J�B�O�Ufeature takes a single numerical input for choosing di5erent al-
phabetic shapes.DonÕtmind my fancy example ���
 IÕmjust looping through the
nine ( ! ) variants of ZapÞno.

d() *+, - . /

�a�O�F�X�D�P�V�O�U�F�S�\�W�B�S�^�a�O�F�X�D�P�V�O�U�F�S�\�U�S�B�O�T�^
�a�X�I�J�M�F�E�P�\�a�W�B�M�V�F�\�W�B�S�^�����^�\��

�a�T�U�F�Q�D�P�V�O�U�F�S�\�U�S�B�O�T�^��
�a�G�P�O�U�T�Q�F�D�<�7�B�S�J�B�O�U���a�U�I�F�W�B�S�


�$�P�M�P�V�S���������������a�U�I�F�U�S�B�O�T�a�U�I�F�U�S�B�O�T�>�\�;�B�Q�G�J�O�P�^��
�a�N�B�L�F�C�P�Y�<���������a�X�J�E�U�I�>�\�E�^��
�a�T�U�F�Q�D�P�V�O�U�F�S�\�W�B�S�^�^

For OpenType fonts, �7�B�S�J�B�O�Uselectsa ÔStylisticSetÕ,again speciÞednumerically. I
donÕthave a font to demonstrate this feature with, unfortunately. SeeSection4 on
page*2 for a way to assignnamesto variants, which should bedone on a per-font
basis.

. Alternates

Selectionof �"�M�U�F�S�O�B�U�Fs againmust be done numerically. HereÕsan example with
an AAT font:

Sphinx Of Black Quartz,J2/*" M9 V'+
Cphinx Df Elack Quartz,J2/*" @9

F'+

�a�G�P�O�U�T�Q�F�D�<�"�M�U�F�S�O�B�U�F�����>�\�)�P�F�G�M�F�S���5�F�Y�U���*�U�B�M�J�D�^
�4�Q�I�J�O�Y���0�G���#�M�B�D�L���2�V�B�S�U�[�
���\�a�T�D�T�I�B�Q�F���+�V�E�H�F���.�Z���7�P�X�^���a�a

�a�G�P�O�U�T�Q�F�D�<�"�M�U�F�S�O�B�U�F�����>�\�)�P�F�G�M�F�S���5�F�Y�U���*�U�B�M�J�D�^
�4�Q�I�J�O�Y���0�G���#�M�B�D�L���2�V�B�S�U�[�
���\�a�T�D�T�I�B�Q�F���+�V�E�H�F���.�Z���7�P�X�^

SeeSection4 on page *2 for a way 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�M�Ufeature. I canÕtshow an example, but hereÕshow it would be used:

! v1.18: New!

�a�G�P�O�U�T�Q�F�D�<�"�M�U�F�S�O�B�U�F�����>�\�(�B�S�B�N�P�O�E�1�S�F�N�J�F�S�1�S�P�^

Numbering starts from �� for the Þrst stylistic alternate.Note that the �4�U�Z�M�F���"�M�U�F�S�O�B�U�F
option is equivalent to �"�M�U�F�S�O�B�U�F����to accessthe default case.

.-



. Style

The options of the �4�U�Z�M�Ffeature are deÞned in AAT asone of the following: �%�J�T��
�Q�M�B�Z, �&�O�H�S�B�W�F�E, �*�M�M�V�N�J�O�B�U�F�E�$�B�Q�T, �*�U�B�M�J�D, �3�V�C�Z,>�5�B�M�M�$�B�Q�T, or �5�J�U�M�J�O�H�$�B�Q�T.

ICU supported options are �"�M�U�F�S�O�B�U�F, �*�U�B�M�J�D, �)�J�T�U�P�S�J�D, �3�V�C�Z,>�4�X�B�T�I, �5�J��
�U�M�J�O�H�$�B�Q�T, �)�P�S�J�[�P�O�U�B�M�,�B�O�B, and �7�F�S�U�J�D�B�M�,�B�O�B.

K Q Rk v w y
! " # $%& '

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�,���2���3���L���W���X���Z �a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���"�M�U�F�S�O�B�U�F�^
�,���2���3���L���W���X���Z

Note the occasional inconsistency with which font features are labelled; a long-
tailed ÔQÕcould turn up anywhere!

M Q Z
! " #

�a�G�P�O�U�T�Q�F�D�\�"�E�P�C�F���+�F�O�T�P�O���1�S�P�^
�.���2���; �a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���)�J�T�U�P�S�J�D�^
�.���2���;

TITLING CAPS
"#"$#%& '()*

�a�G�P�O�U�T�Q�F�D�\�"�E�P�C�F���(�B�S�B�N�P�O�E���1�S�P�^
�5�*�5�-�*�/�(���$�"�1�4 �a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���5�J�U�M�J�O�H�$�B�Q�T�^
�5�*�5�-�*�/�(���$�"�1�4

Two features in one example; �*�U�B�M�J�Da5ectsthe Latin text and �3�V�C�Zthe Japanese:

�-�B�U�J�O�‘�O�\�f �ë�§�ä�»�è�¹
%�%%%8%-%21È1„1“1• 211ë2*2�2.1ÿ

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P���8���^
�-�B�U�J�O���‘�O�\�f���ë�§�ä�»�è�¹ �a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���\�*�U�B�M�J�D�
���3�V�C�Z�^�^
�-�B�U�J�O���‘�O�\�f���ë�§�ä�»�è�¹

Note the di5erence here between the default and the horizontal style kana:

�‘�O�\�f �ë�§�ä�»�è�¹
0=/ø0�0� 0ž0X0—0n0›0l

0ô0¯0¿0É1U1�1N1%1R1#

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�‘�O�\�f���ë�§�ä�»�è�¹ �a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���)�P�S�J�[�P�O�U�B�M�,�B�O�B�^
�‘�O�\�f���ë�§�ä�»�è�¹�^���a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F���7�F�S�U�J�D�B�M�,�B�O�B�^
�‘�O�\�f���ë�§�ä�»�è�¹�^

. Diacritics

Diacritics refer to characters that include extra marks that usually indicate pro-
nunciation; e.g., accentedletters. You may either chooseto �4�I�P�X, �)�J�E�For �%�F�D�P�N��
�Q�P�T�Fthem in AAT fonts.

Somefonts include �0��etc.as diacritics for writing ¯. YouÕllwant to turn this
feature o5 (imagine typing �I�F�M�M�P���H�P�P�E�C�Z�Fand getting Ôhell¿goodbyeÕinstead!)
by decomposing the two charactersin the diacritic into the onesyou actually want.
I would recommend using the proper TEX input conventions for obtaining such
charactersinstead.

The �)�J�E�Foption is for Arabic-like fonts which may bedisplayed either with or
without vowel markings.

No options for OpenType fonts.

>ÔRubyÕrefers to a small optical size,used in Japanesetypography for annotations.

*+



. Kerning

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

The options provided for now are �0�O, �0�G�G(donÕtknow why youÕdwant to),
and �6�Q�Q�F�S�D�B�T�F.

Ta AV
Ta AV

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�5�B���"�7 �a�a

�a�G�P�O�U�T�Q�F�D�<�,�F�S�O�J�O�H���0�G�G�>�\�8�B�S�O�P�D�L���1�S�P�^
�5�B���"�7

As brießy mentioned previously at the end of Section3.0on page .3 , the �6�Q��
�Q�F�S�D�B�T�Foption will add a small amount of tracking between uppercaseletters:

UPPER-CASEEXAMPLE
UPPER-CASEEXAMPLE

�a�G�P�O�U�T�Q�F�D�\�8�B�S�O�P�D�L���1�S�P�^
�6�1�1�&�3���$�"�4�&���&�9�"�.�1�-�&���a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�,�F�S�O�J�O�H���6�Q�Q�F�S�D�B�T�F�^
�6�1�1�&�3���$�"�4�&���&�9�"�.�1�-�&

. CJK shape

There have beenmany standards for how CJKideographic glyphs are ÔsupposedÕ
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
OpenType fonts support the following �$�+�,�4�I�B�Q�Foptions: �5�S�B�E�J�U�J�P�O�B�M, �4�J�N�Q�M�J��! v1.9: Was �$�I�B�S�B�D�U�F�S�4�I�B�Q�F,

which wasn't very descriptive. No
backwards compatibility.

�G�J�F�E, �+�*�4��������, �+�*�4��������, �+�*�4��������, and �&�Y�Q�F�S�U. OpenType also supports the �/�-�$
option.

�f�Ø�å �Ú�‚��
�f�Ø�å KpK’O,
�Ñ�æ�ï �Ú�‚��

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�+�,�4�I�B�Q�F���5�S�B�E�J�U�J�P�O�B�M�^
�f�Ø�å���Ú�‚�����^ �a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�+�,�4�I�B�Q�F���/�-�$�^
�f�Ø�å���Ú�‚�����^ �a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�+�,�4�I�B�Q�F���&�Y�Q�F�S�U�^
�f�Ø�å���Ú�‚�����^

. Character width

Many Asian fonts are equipped with variously spaced characters for shoe-
horning into their generally monospaced text. These are accessedthrough the
�$�I�B�S�B�D�U�F�S�8�J�E�U�Ifeature.?For now, OpenType and AAT share the same six op-! v1.9: Was �5�F�Y�U�4�Q�B�D�J�O�H, which

wasn't very descriptive.No
backwards compatibility.

tions for this feature: �1�S�P�Q�P�S�U�J�P�O�B�M, �'�V�M�M, �)�B�M�G, �5�I�J�S�E, �2�V�B�S�U�F�S, �"�M�U�F�S�O�B�U�F�1�S�P��
�Q�P�S�U�J�P�O�B�M, and �"�M�U�F�S�O�B�U�F�)�B�M�G. AAT also allows �%�F�G�B�V�M�Uto return to whatever
was originally speciÞed.

?Apple seemsto be adapting its AAT features in this regard (at least in the fonts it distributes with
Mac OS X) to have a one-to-one correspondencewith the equivalent OpenType features. Previously
AAT was more Þne grained, but naturally theyÕrenot documenting their AAT tables any more, so if
the following features donÕtwork for a speciÞcfont let me know and IÕlltry and seeif anything can
be salvaged from the situation.

*.



Japanesealphabetic glyphs (in Hiragana or Katakana) may be typeset propor-
tionally, to better Þt horizontal measures,or monospaced,to Þt into the rigid grid
imposed by ideographic typesetting. In this latter case,there are also half-width
forms for squeezingmore kana glyphs (which are lesscomplex 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.

<ä<¢<¯<¹ =F=�=?=�=C=� �B�C�D�E�F�G
�‘�O�\�f �ë�§�ä�»�è�¹ �0�1�2�3�4�5
�3������ �‚�\�|�f�€�e �(�)�*�+�,�-

�a�E�F�G�a�U�F�T�U�\�a�N�B�L�F�C�P�Y�<���D�N�>�<�M�>�\�‘�O�\�f�^��
�a�N�B�L�F�C�P�Y�<�������D�N�>�<�M�>�\�ë�§�ä�»�è�¹�^��
�a�N�B�L�F�C�P�Y�<�������D�N�>�<�M�>�\�B�C�D�E�F�G�^�^

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���1�S�P�Q�P�S�U�J�P�O�B�M�^�a�U�F�T�U�^�a�a
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���'�V�M�M�^�a�U�F�T�U�^�a�a
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���)�B�M�G�^�a�U�F�T�U�^

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

�•�
�������
�•
���ø�ù�ú�û�ü�ü�û�ú�ù�ø��
&(&�& &!&"&#&$&%&&&%&$&#&"&!& &�&(
&�&�&�&
&�&�&�&�&�&�&
&
&�&�&�&�&�&�&
&�&�&�

�a�G�P�O�U�T�Q�F�D�<�3�F�O�E�F�S�F�S���"�"�5�>�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���'�V�M�M�^
�����������������������^�a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���)�B�M�G�^
���������������������������������^�a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���5�I�J�S�E�^
�������������������������������������������^�a�a

�\�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I���2�V�B�S�U�F�S�^
�����������������������������������������������������^

The option �$�I�B�S�B�D�U�F�S�8�J�E�U�I���'�V�M�MdoesnÕtwork with the default OpenType font
renderer (ICU) due to a bug in the Hiragino fonts.

. Annotation

Various Asian fonts are equipped with a more extensive range of numbers and
numerals in di5erent forms. Theseare accessedthrough the �"�O�O�P�U�B�U�J�P�Ofeature
with the following options: �0�G�G, �#�P�Y, �3�P�V�O�E�F�E�#�P�Y, �$�J�S�D�M�F, �#�M�B�D�L�$�J�S�D�M�F, �1�B�S�F�O��
�U�I�F�T�J�T, �1�F�S�J�P�E, �3�P�N�B�O�/�V�N�F�S�B�M�T, �%�J�B�N�P�O�E, �#�M�B�D�L�4�R�V�B�S�F, �#�M�B�D�L�3�P�V�O�E�4�R�V�B�S�F, and
�%�P�V�C�M�F�$�J�S�D�M�F.

����������������������������������
�æ���ç���è���é���ê���ë���ì���í���î
�Ò���Ó���Ô���Õ���Ö���×���Ø���Ù���Ú
�¾���¿���À���Á���Â���Ã���Ä���Å���Æ

�a�G�P�O�U�T�Q�F�D�\�)�F�J���3�F�H�V�M�B�S�^
���������������������������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�"�O�O�P�U�B�U�J�P�O���$�J�S�D�M�F�>�\�)�F�J���3�F�H�V�M�B�S�^
���������������������������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�"�O�O�P�U�B�U�J�P�O���1�B�S�F�O�U�I�F�T�J�T�>�\�)�F�J���3�F�H�V�M�B�S�^
���������������������������������� �a�a

�a�G�P�O�U�T�Q�F�D�<�"�O�O�P�U�B�U�J�P�O���1�F�S�J�P�E�>�\�)�F�J���3�F�H�V�M�B�S�^
����������������������������������

For OpenType fonts, the only option supported is �0�Oand �0�G�G:

�� �� �� �� �� �� �� �� ��
�‡ �ˆ �‰�Š �‹ �Œ�• �Ž �•

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�B�S�V���(�P�U�I�J�D���1�S�P�^
���������������������������������� �a�a

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�\�"�O�O�P�U�B�U�J�P�O���0�O�^
����������������������������������

**



IÕmnot sure if X6TEX can accessalternate annotation forms, even if they exist (as
in this case)in the font.

. Vertical typesetting

X6TEX provides for vertical typesetting simply with the ability to rotate the indi-
vidual glyphs asa font is used for typesetting.

�ž�ˆ	��[	��x

�ž
�ˆ
	�
�[
	�
�x

�a�G�P�O�U�T�Q�F�D�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�ž�ˆ	��[	��x

�a�G�P�O�U�T�Q�F�D�<�3�F�O�E�F�S�F�S���"�"�5�
�7�F�S�U�J�D�B�M���3�P�U�B�U�F�E�(�M�Z�Q�I�T�>�\�)�J�S�B�H�J�O�P���.�J�O�D�I�P���1�S�P�^
�a�S�P�U�B�U�F�C�P�Y�\�������^�\�ž�ˆ	��[	��x�^�����S�F�R�V�J�S�F�T���U�I�F���H�S�B�Q�I�J�D�Y���Q�B�D�L�B�H�F

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 X6TEX
documentation.

. AAT &Multiple Master font axes

Multiple Master and AAT font speciÞcations both provide continuous varia-
tion along font parameters. For example, they donÕthave just regular and bold
weights, they can have any bold weight you like between the two extremes.

�8�F�J�H�I�U, �8�J�E�U�I, and �0�Q�U�J�D�B�M�4�J�[�Fare supported by this package.Skia, which
is distributed with Mac OSX, has two of thesevariable parameters, allowing for
a demonstration:

Really light and extended Skia
Really fat and condensed Skia

�a�G�P�O�U�T�Q�F�D�<�8�F�J�H�I�U���������
�8�J�E�U�I�����>�\�4�L�J�B�^
�3�F�B�M�M�Z���M�J�H�I�U���B�O�E���F�Y�U�F�O�E�F�E���4�L�J�B�a�a

�a�G�P�O�U�T�Q�F�D�<�8�F�J�H�I�U�����
�8�J�E�U�I���������>�\�4�L�J�B�^
�3�F�B�M�M�Z���G�B�U���B�O�E���D�P�O�E�F�O�T�F�E���4�L�J�B

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

. OpenType scripts and languages

When dealing with fonts that include glyphs for various languages,they may con-
tain di5erent font features for the di5erent character setsand languages it sup-
ports. Thesemay beselectedwith the �4�D�S�J�Q�Uand �-�B�O�H�V�B�H�Ffeatures.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,
a warning is printed in the consoleoutput.

Becausethesefont features can changewhich features are able to be selected
for the font, they are selectedby fontspec before all others and will speciÞcally
selectthe �*�$�6renderer for this font, asdescribed in Section3.. on page .0 .

*/



.. �4�D�S�J�Q�Uexamples

In the following examples,the samefont is used to typeset the verbatim input and
the X6TEX output. Becausethe �4�D�S�J�Q�Uis only speciÞedfor the output, the text is
rendered incorrectly in the verbatim input. Many examples of incorrect diacritic
spacing as well as a 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:);.<===>
?@ABCD

EFGHI
'()*+,-./01/23-+4J.K6*6L62389:);.<===>
FEMNHI

OPQ
'()*+,-./01/23-+4R.*L6S389:);.<===>
POQ

TUVWXVYZ[\]^_`aX_
'()*+,-./01/23-+4bcd626+389:);.<===>
TefUVXVYZ[\] _^`aX_

ghihjkl mnopoq
'()*+,-./01/23-+4r6S6s6S6t89:);.<===>
ghihjlk mnopoiu

vwx yz{ |{}~wxyz{
'()*+,-./01/23-+4bc2tc•€389:);.<===>
vxw yz{ |{}~xwyz{

•‚ƒ„ …•†
'()*+,-./01/23-+4‡6t3S89:);.<===>
•ˆ‰ƒ„ •…Š‰

‹ Œ•Ž •• ‘’
'()*+,-./01/23-+4“.72.”89:);.<===>
•–Œ••—••‘’

.. �-�B�O�H�V�B�H�Fexamples

Vietnamese requires careful diacritic placement:

ca!"p so!"mo!#i
ca$pso$mo%i

\fontspec{Doulos SIL}

c!p s" m#i \\

\addfontfeature{Language=Vietnamese}

c!p s" m#i

Moldavian, asa typical example from Ralf StubnerÕsFPL Neu font:

@AB C
DEF G

\fontspec{FPL Neu}

$ % & ' \\

\addfontfeature{Language=Moldavian}

$ % & '

*0



.. Defining new scripts and languages

Further scripts and languagesmay beadded with the �a�O�F�X�G�P�O�U�T�D�S�J�Q�Uand �a�O�F�X���a�O�F�X�G�P�O�U�T�D�S�J�Q�U
�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�G�P�O�U�M�B�O�H�V�B�H�Fcommands. For example,

�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�"�S�B�C�J�D�^�\�B�S�B�C�^
�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�S�L�J�T�I�^�\�5�6�3�^

The Þrst argument is the fontspec name, the secondthe OpenType deÞnition. The
advantage to using thesecommands rather than �a�O�F�X�G�P�O�U�G�F�B�U�V�S�F(seeSection4)
is the error-checking that is performed when the script or language is requested.

Arabic
Armenian
Balinese
Bengali
Bopomofo
Braille
Buginese
Buhid
Byzantine Music
Canadian Syllabics
Cherokee

¦ CJK
¦ CJK Ideographic

Coptic
Cypriot Syllabary
Cyrillic
Default
Deseret
Devanagari

Ethiopic
Georgian
Glagolitic
Gothic
Greek
Gujarati
Gurmukhi
Hangul Jamo
Hangul
Hanunoo
Hebrew

¦ Hiragana and Katakana
¦ Kana

Javanese
Kannada
Kharosthi
Khmer
Lao
Latin

Limbu
Linear B
Malayalam

¦ Math
¦ Maths

Mongolian
Musical Symbols
Myanmar
N!ko
Ogham
Old Italic
Old Persian Cuneiform
Oriya
Osmanya
Phags"pa
Phoenician
Runic
Shavian
Sinhala

Sumero"Akkadian
Cuneiform
Syloti Nagri
Syriac
Tagalog
Tagbanwa
Tai Le
Tai Lu
Tamil
Telugu
Thaana
Thai
Tibetan
Ti#nagh
Ugaritic Cuneiform
Yi

Table *: DeÞned �4�D�S�J�Q�Us for OpenType fonts. Aliased names are shown in adja-
cent positions marked with red pilcrows (¦ ), deÞned in �G�P�O�U�T�Q�F�D���D�G�H.

 Defining new features

This packagecannot hope to contain every possible font feature. Threecommands
are provided for selecting font features that are not provided for out of the box.
If you are using them a lot, chancesare IÕveleft something out, so please let me
know.

New AAT features may be created with this command:�a�O�F�X�"�"�5�G�F�B�U�V�S�F
�a�O�F�X�"�"�5�G�F�B�U�V�S�F�\! feature"�^�\!option"�^�\! featurecode"�^�\!selectorcode"�^

Use the X6TEX Þle �"�"�5���J�O�G�P���U�F�Yto obtain the code numbers. For example:

Ghis is HeGeHby Jonathan Iew.
�a�O�F�X�"�"�5�G�F�B�U�V�S�F�\�"�M�U�F�S�O�B�U�F�^�\�)�P�F�G�M�F�S�4�X�B�T�I�^�\�����^�\���^
�a�G�P�O�U�T�Q�F�D�<�"�M�U�F�S�O�B�U�F���)�P�F�G�M�F�S�4�X�B�T�I�>�\�)�P�F�G�M�F�S���5�F�Y�U���*�U�B�M�J�D�^
�5�I�J�T���J�T���9�F�5�F�9���C�Z���+�P�O�B�U�I�B�O���,�F�X��

This command replaces�a�O�F�X�G�F�B�U�V�S�F�D�P�E�F, which is provided for backwards com-
patibility via �G�P�O�U�T�Q�F�D���D�G�H.

New OpenType features may be created with this command:�a�O�F�X�*�$�6�G�F�B�U�V�S�F
�a�O�F�X�*�$�6�G�F�B�U�V�S�F�\! feature"�^�\!option"�^�\! featuretag"�^

In the following example, the Moldavian language(seeSection3..- on page*/ )
must be activated to achieve the e5ect shown.

*2



Abaza
Abkhazian
Adyghe
Afrikaans
Afar
Agaw
Altai
Amharic
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
EÞk
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
GeÕez
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
Ijo
Ilokano
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
MeÕen
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
NÕko
Dutch
Nogai
Norwegian
Northern Sami
Northern Tai
Esperanto
Nynorsk
Oji-Cree
Ojibway
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
Swahili
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 SimpliÞed
Chinese Traditional
Zande
Zulu

Table /: DeÞned �-�B�O�H�V�B�H�Fs for OpenType fonts. Note that they are sorted alphabetically not by name but by
OpenType tag, which is a little irritating, really.
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DEF G
@AB C

\newICUfeature{Style}{NoLocalForms}{ -locl}

\fontspec[Language=Moldavian]{FPL Neu}

$ % & ' \\

\addfontfeature{Style=NoLocalForms}

$ % & '

In casethe above commands do not accommodate the desired font feature�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F
(perhaps a new X6TEX feature that fontspec hasnÕtbeen updated to support), a
command is provided to passarbitrary input into the font selection string:

�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�\!name"�^�\! input string"�^
For example,ZapÞno contains the feature ÔAvoidd-collisionsÕ.To accessit with

this package,you could do the following:

0123d14567 789d1:

0123(14567 789(1:

�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�\�"�W�P�J�E�%�^�\�4�Q�F�D�J�B�M���"�W�P�J�E���E���D�P�M�M�J�T�J�P�O�T�^
�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�\�/�P�"�W�P�J�E�%�^�\�4�Q�F�D�J�B�M�����"�W�P�J�E���E���D�P�M�M�J�T�J�P�O�T�^
�a�G�P�O�U�T�Q�F�D�<�"�W�P�J�E�%�
�7�B�S�J�B�O�U�����>�\�;�B�Q�G�J�O�P�^
�T�P�D�L�E�P�M�B�H�F�S���S�V�C�E�P�X�O�a�a

�a�G�P�O�U�T�Q�F�D�<�/�P�"�W�P�J�E�%�
�7�B�S�J�B�O�U�����>�\�;�B�Q�G�J�O�P�^
�T�P�D�L�E�P�M�B�H�F�S���S�V�C�E�P�X�O

The advantage to using the �a�O�F�X�"�"�5�G�F�B�U�V�S�Fand �a�O�F�X�*�$�6�G�F�B�U�V�S�Fcommands
is that they checkif the selectedfont actually contains the font feature. By contrast,
�a�O�F�X�G�P�O�U�G�F�B�U�V�S�Fwill not give a warning for improper input.

. Renaming existing features & options

If you donÕtlike the name of a particular font feature, it may be aliased to another�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F
with the �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\!existingname"�^�\!newname"�^command:

Roman Letters ?nd Cwash
�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�*�U�B�M�J�D�'�F�B�U�V�S�F�T�^�\�*�'�^
�a�G�P�O�U�T�Q�F�D�<�*�'�������\�"�M�U�F�S�O�B�U�F�����^�>�\�)�P�F�G�M�F�S���5�F�Y�U�^
�3�P�N�B�O���-�F�U�U�F�S�T���a�J�U�T�I�B�Q�F���"�O�E���4�X�B�T�I

Spacesin feature (and option names, seebelow) areallowed. (You may have
noticed this already in the lists of OpenType scripts and languages).

If you wish to change the name of a font feature option, it can be aliased to�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O
another with the command �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�\! font feature"�^�\!existing
name"�^�\!newname"� :̂

ScientiÞc
Inferior: FGHIJ

�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�7�F�S�U���1�P�T�^
�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�4�D�J�F�O�U�J�G�J�D�*�O�G�F�S�J�P�S�^�\�4�D�J���*�O�G�^
�a�G�P�O�U�T�Q�F�D�<�7�F�S�U���1�P�T���4�D�J���*�O�G�>�\�8�B�S�O�P�D�L���1�S�P�^
�4�D�J�F�O�U�J�G�J�D���*�O�G�F�S�J�P�S��������������

This example demonstratesan important point: when aliasing the feature options,
the original feature namemust beusedwhen declaring to which feature the option
belongs.

Only feature options that exist as setsof Þxed strings may be altered in this
way. That is, �1�S�P�Q�P�S�U�J�P�O�B�Mcan be aliased to �1�S�P�Qin the �-�F�U�U�F�S�Tfeature, but
�������������#�#cannot be substituted for �1�V�S�Q�M�Fin a �$�P�M�P�V�SspeciÞcation.For this type
of thing, the �a�O�F�X�G�P�O�U�G�F�B�U�V�S�Fcommand should be used to declare a new, e.g.,
�1�V�S�Q�M�F�$�P�M�P�V�Sfeature:

�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�\�1�V�S�Q�M�F�$�P�M�P�V�S�^�\�D�P�M�P�S���������������#�#�^
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. Going behind fontspec ’s back

Expert usersmay wish not to usefontspec Õsfeature handling at all, while still tak-
ing advantageof its LATEX font selectionconveniences.The�3�B�X�'�F�B�U�V�S�Ffont feature

! v1.13: New!
allows literal X6TEX font feature selectionwhen you happen to have the OpenType
feature tag memorised.

FPL N%H(IJ"" KJL(
�a�G�P�O�U�T�Q�F�D�<�3�B�X�'�F�B�U�V�S�F�����T�N�D�Q�>�\�'�1�-���/�F�V�^
�'�1�-���/�F�V���T�N�B�M�M���D�B�Q�T

Multiple features can either be included in a single declaration:
�<�3�B�X�'�F�B�U�V�S�F�����T�N�D�Q�����P�O�V�N�>

or with multiple declarations:
�<�3�B�X�'�F�B�U�V�S�F�����T�N�D�Q�
 �3�B�X�'�F�B�U�V�S�F�����P�O�V�N�>

*,



File I

fontspec.sty
 Implementation

Herein lie the implementation details of this package.Welcome! ItÕsmy Þrst.
For somereason,I decided to preÞx all the packageinternal command names

and variables with �[�G. I donÕtknow why I chosethose letters, but I guess I just
liked the look/feel of them together at the time. (Possibly inspired by Hermann
Zapf.)

Only proceed if it is X6TEX that is doing the typesetting.

. �a�3�F�R�V�J�S�F�1�B�D�L�B�H�F�\�J�G�Y�F�U�F�Y�^
* �a�3�F�R�V�J�S�F�9�F�5�F�9

. Bits and pieces

Conditionals
/ �a�O�F�X�J�G�a�J�G�[�G�!�G�J�S�T�U�U�J�N�F
0 �a�O�F�X�J�G�a�J�G�[�G�!�O�P�C�G
2 �a�O�F�X�J�G�a�J�G�[�G�!�O�P�J�U
3 �a�O�F�X�J�G�a�J�G�[�G�!�O�P�T�D
4 �a�O�F�X�J�G�a�J�G�[�G�!�U�G�N
, �a�O�F�X�J�G�a�J�G�[�G�!�B�U�T�V�J
- �a�O�F�X�J�G�a�J�G�[�G�!�J�D�V

.+ �a�O�F�X�J�G�a�J�G�[�G�!�N�N

For dealing with legacy maths

.. �a�O�F�X�J�G�a�J�G�[�G�!�N�B�U�I�!�F�V�M�F�S

.* �a�O�F�X�J�G�a�J�G�[�G�!�N�B�U�I�!�M�V�D�J�E�B

./ �a�O�F�X�J�G�a�J�G�[�G�!�Q�B�D�L�B�H�F�!�F�V�M�F�S�!�M�P�B�E�F�E

For packageoptions:

.0 �a�O�F�X�J�G�a�J�G�!�[�G�!�D�P�O�G�J�H�G�J�M�F

.2 �a�O�F�X�J�G�a�J�G�!�[�G�!�F�V�F�O�D

.3 �a�O�F�X�J�G�a�J�G�!�[�G�!�N�B�U�I

Counters
.4 �a�O�F�X�D�P�V�O�U�a�D�!�[�G�!�O�F�X�G�G
., �a�O�F�X�D�P�V�O�U�a�D�!�[�G�!�J�O�E�F�Y
.- �a�O�F�X�D�P�V�O�U�a�D�!�[�G�!�T�D�S�J�Q�U
*+ �a�O�F�X�D�P�V�O�U�a�D�!�[�G�!�M�B�O�H�V�B�H�F

fontspec shorthands:

*. �a�E�F�G�a�[�G�!�O�M�\�?�?�+�a�T�Q�B�D�F�a�T�Q�B�D�F�a�T�Q�B�D�F�a�T�Q�B�D�F�^
** �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S�<���>�\��
*/ �a�1�B�D�L�B�H�F�&�S�S�P�S�\�G�P�O�U�T�Q�F�D�^�\�\�a�[�G�!�O�M�����^�?�?�+�^�\�����^�^
*0 �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�<���>�\��
*2 �a�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\�G�P�O�U�T�Q�F�D�^�\�a�[�G�!�O�M�����?�?�+�5�I�J�T�X�B�S�O�J�O�H�P�D�D�V�S�F�E�^�^
*3 �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�<���>�\�a�1�B�D�L�B�H�F�*�O�G�P�\�G�P�O�U�T�Q�F�D�^�\�����^�^

*-



�a�E�F�G�!�D�Y
�a�H�E�F�G�!�D�Y
�a�M�F�U�!�D�D

LATEX/Ðlike syntax for various low level commands. Makes life much easier;canÕt
wait for the o1cial interface ���

*4 �a�Q�S�P�W�J�E�F�D�P�N�N�B�O�E�a�E�F�G�!�D�Y�<���>�\�a�F�Y�Q�B�O�E�B�G�U�F�S�a�F�E�F�G�a�D�T�O�B�N�F�����a�F�O�E�D�T�O�B�N�F�\�����^�^
*, �a�Q�S�P�W�J�E�F�D�P�N�N�B�O�E�a�H�E�F�G�!�D�Y�<���>�\�a�F�Y�Q�B�O�E�B�G�U�F�S�a�Y�E�F�G�a�D�T�O�B�N�F�����a�F�O�E�D�T�O�B�N�F�\�����^�^
*- �a�Q�S�P�W�J�E�F�D�P�N�N�B�O�E�a�M�F�U�!�D�D�<���>�\��
/+ �a�F�Y�Q�B�O�E�B�G�U�F�S�a�M�F�U�a�D�T�O�B�N�F�����a�F�Y�Q�B�O�E�B�G�U�F�S�a�F�O�E�D�T�O�B�N�F�a�D�T�O�B�N�F�����a�F�O�E�D�T�O�B�N�F�^

. Option processing
/. �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�D�N���E�F�G�B�V�M�U�^�\�a�!�[�G�!�F�V�F�O�D�G�B�M�T�F�^
/* �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�M�N���E�F�G�B�V�M�U�^�\�a�!�[�G�!�F�V�F�O�D�U�S�V�F�^
// �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�N�B�U�I�^�\�a�!�[�G�!�N�B�U�I�U�S�V�F�^
/0 �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�O�P���N�B�U�I�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^
/2 �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�D�P�O�G�J�H�^�\�a�!�[�G�!�D�P�O�G�J�H�G�J�M�F�U�S�V�F�^
/3 �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�O�P���D�P�O�G�J�H�^�\�a�!�[�G�!�D�P�O�G�J�H�G�J�M�F�G�B�M�T�F�^
/4 �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�O�P�D�P�O�G�J�H�^�\�a�!�[�G�!�D�P�O�G�J�H�G�J�M�F�G�B�M�T�F�^
/, �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�R�V�J�F�U�^�\��
/- �a�M�F�U�a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�a�[�G�!�1�B�D�L�B�H�F�*�O�G�P
0+ �a�M�F�U�a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�a�!�H�P�C�C�M�F�^
0. �a�%�F�D�M�B�S�F�0�Q�U�J�P�O�\�T�J�M�F�O�U�^�\��
0* �a�M�F�U�a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�a�!�H�P�C�C�M�F
0/ �a�M�F�U�a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�a�!�H�P�C�C�M�F�^
00 �a�&�Y�F�D�V�U�F�0�Q�U�J�P�O�T�\�D�P�O�G�J�H�
�M�N���E�F�G�B�V�M�U�
�N�B�U�I�^
02 �a�1�S�P�D�F�T�T�0�Q�U�J�P�O�T��

Only proceed if it is X6TEX that is doing the typesetting:
03 �a�3�F�R�V�J�S�F�1�B�D�L�B�H�F�\�J�G�Y�F�U�F�Y�^
04 �a�3�F�R�V�J�S�F�9�F�5�F�9

. Packages

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

0, �a�3�F�R�V�J�S�F�1�B�D�L�B�H�F�\�D�B�M�D�^
0- �a�3�F�R�V�J�S�F�1�B�D�L�B�H�F�\�Y�L�F�Z�W�B�M�^�<���������������������>

. Encodings

Frank Mittelbach has recommended using the Ô�&�6xÕfamily of font encodings to
experiment with unicode. Now that X6TEX can Þnd fonts in the �U�F�Y�N�Gtree, the
Latin Modern OpenType fonts canbeusedasthe defaults. Seethe �F�V�F�O�Dcollection
of Þlesfor how this is implemented.

2+�a�J�G�!�[�G�!�F�V�F�O�D
2. �a�E�F�G�a�[�G�!�F�O�D�\�&�6���^
2* �a�S�F�O�F�X�D�P�N�N�B�O�E�\�a�S�N�E�F�G�B�V�M�U�^�\�M�N�S�^
2/ �a�S�F�O�F�X�D�P�N�N�B�O�E�\�a�T�G�E�F�G�B�V�M�U�^�\�M�N�T�T�^
20 �a�S�F�O�F�X�D�P�N�N�B�O�E�\�a�U�U�E�F�G�B�V�M�U�^�\�M�N�U�U�^
22 �a�3�F�R�V�J�S�F�1�B�D�L�B�H�F�<�a�[�G�!�F�O�D�>�\�G�P�O�U�F�O�D�^
23 �a�F�M�T�F
24 �a�E�F�G�a�[�G�!�F�O�D�\�6�^
2, �a�M�F�U�a�F�O�D�P�E�J�O�H�E�F�G�B�V�M�U�a�[�G�!�F�O�D

/+



2- �a�G�J
3+�a�M�F�U�a�6�5�'�F�O�D�O�B�N�F�a�[�G�!�F�O�D

Dealing with a couple of the problems introduced by babel :
3. �a�M�F�U�a�D�Z�S�J�M�M�J�D�F�O�D�P�E�J�O�H�a�[�G�!�F�O�D
3* �a�M�F�U�a�M�B�U�J�O�F�O�D�P�E�J�O�H�a�[�G�!�F�O�D
3/ �a�H�!�B�E�E�U�P�!�N�B�D�S�P�a�E�P�D�V�N�F�O�U�\��
30 �a�M�F�U�a�D�Z�S�J�M�M�J�D�F�O�D�P�E�J�O�H�a�[�G�!�F�O�D
32 �a�M�F�U�a�M�B�U�J�O�F�O�D�P�E�J�O�H�a�[�G�!�F�O�D�^

That latin encoding deÞnition is repeated to suppress font warnings. Something
to do with �a�T�F�M�F�D�U�!�M�B�O�H�V�B�H�Fending up in the ���B�V�YÞle which is read at the be-
ginning of the document.

. User commands

This section contains the deÞnitions of the commands detailed in the user docu-
mentation. Only the ÔtoplevelÕdeÞnitions of the commands are contained herein;
they all use or deÞnemacros which are deÞned or used later on in Section,.3 on
page /2 .

.. Font selection

�a�G�P�O�U�T�Q�F�DThis is the main command of the packagethat selectsfonts with various features.
It takes two arguments: the Mac OSX font name and the optional requested fea-
tures of that font. It simply runs �a�[�G�!�G�P�O�U�T�Q�F�D, which takes the samearguments
asthe top level macro and puts the new-fangled font family name into the global
�a�[�G�!�G�B�N�J�M�Z. Then this new font family is selected.
33 �a�O�F�X�D�P�N�N�B�O�E���a�G�P�O�U�T�Q�F�D�<���>�<�>�\��
34 �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
3, �a�G�P�O�U�G�B�N�J�M�Z�a�[�G�!�G�B�N�J�M�Z�a�T�F�M�F�D�U�G�P�O�U
3- �a�J�H�O�P�S�F�T�Q�B�D�F�T�^

�a�T�F�U�N�B�J�O�G�P�O�U
�a�T�F�U�T�B�O�T�G�P�O�U
�a�T�F�U�N�P�O�P�G�P�O�U

The following three macrosperform equivalent operations setting the default font
(using �a�M�F�Urather than �a�S�F�O�F�X�D�P�N�N�B�O�Ebecause�a�[�G�!�G�B�N�J�M�Zwill change in the
future) for a particular family: ÔromanÕ,sansserif, or typewriter (monospaced). I
end them with �a�O�P�S�N�B�M�G�P�O�Uso that if theyÕreused in the document, the change
registers immediately.
4+�a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�N�B�J�O�G�P�O�U�<���>�<�>�\��
4. �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
4* �a�M�F�U�a�S�N�E�F�G�B�V�M�U�a�[�G�!�G�B�N�J�M�Z
4/ �a�O�P�S�N�B�M�G�P�O�U�^
40 �a�M�F�U�a�T�F�U�S�P�N�B�O�G�P�O�U�a�T�F�U�N�B�J�O�G�P�O�U
42�a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�T�B�O�T�G�P�O�U�<���>�<�>�\��
43 �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
44 �a�M�F�U�a�T�G�E�F�G�B�V�M�U�a�[�G�!�G�B�N�J�M�Z
4, �a�O�P�S�N�B�M�G�P�O�U�^
4- �a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�N�P�O�P�G�P�O�U�<���>�<�>�\��
,+ �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
,. �a�M�F�U�a�U�U�E�F�G�B�V�M�U�a�[�G�!�G�B�N�J�M�Z
,* �a�O�P�S�N�B�M�G�P�O�U�^

/.



�a�T�F�U�N�B�U�I�S�N
�a�T�F�U�N�B�U�I�T�G

�a�T�F�U�C�P�M�E�N�B�U�I�S�N
�a�T�F�U�N�B�U�I�U�U

Thesecommands are analogous to �a�T�F�U�S�P�N�B�O�G�P�O�Uand others, but for selecting
the font used for �a�N�B�U�I�S�N, etc. They can only be used in the preamble of the
document. �a�T�F�U�C�P�M�E�N�B�U�I�S�Nis used for specifying which fonts should be used in
�a�C�P�M�E�N�B�U�I.

,/ �a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�N�B�U�I�S�N�<���>�<�>�\��
,0 �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
,2 �a�M�F�U�a�[�G�!�S�N�N�B�U�I�T�a�[�G�!�G�B�N�J�M�Z�^
,3 �a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�C�P�M�E�N�B�U�I�S�N�<���>�<�>�\��
,4 �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
,, �a�M�F�U�a�[�G�!�S�N�C�P�M�E�N�B�U�I�T�a�[�G�!�G�B�N�J�M�Z�^
,- �a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�N�B�U�I�T�G�<���>�<�>�\��
-+ �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
-. �a�M�F�U�a�[�G�!�T�G�N�B�U�I�T�a�[�G�!�G�B�N�J�M�Z�^
-* �a�O�F�X�D�P�N�N�B�O�E���a�T�F�U�N�B�U�I�U�U�<���>�<�>�\��
-/ �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��
-0 �a�M�F�U�a�[�G�!�U�U�N�B�U�I�T�a�[�G�!�G�B�N�J�M�Z�^
-2 �a�!�P�O�M�Z�Q�S�F�B�N�C�M�F�a�T�F�U�N�B�U�I�S�N
-3 �a�!�P�O�M�Z�Q�S�F�B�N�C�M�F�a�T�F�U�C�P�M�E�N�B�U�I�S�N
-4 �a�!�P�O�M�Z�Q�S�F�B�N�C�M�F�a�T�F�U�N�B�U�I�T�G
-, �a�!�P�O�M�Z�Q�S�F�B�N�C�M�F�a�T�F�U�N�B�U�I�U�U

If the commands above are not executed,then �a�S�N�E�F�G�B�V�M�U(etc.) will be used.

-- �a�E�F�G�a�[�G�!�S�N�N�B�U�I�T�\�a�S�N�E�F�G�B�V�M�U�^
.++ �a�E�F�G�a�[�G�!�T�G�N�B�U�I�T�\�a�T�G�E�F�G�B�V�M�U�^
.+. �a�E�F�G�a�[�G�!�U�U�N�B�U�I�T�\�a�U�U�E�F�G�B�V�M�U�^

�a�O�F�X�G�P�O�U�G�B�N�J�M�Z
�a�O�F�X�G�P�O�U�G�B�D�F

This macro takes the arguments of �a�G�P�O�U�T�Q�F�Dwith a prepended ! instancecmd"
(codefor middle optional argument generatedby ScottPakinÕsnewcommand!py ).
This command is used when a speciÞcfont instanceneedsto be referred to repet-
itively (e.g., in a section heading) sincecontinuously calling �a�[�G�!�G�P�O�U�T�Q�F�Dis inef-
Þcient becauseit must parse the option arguments every time.

�a�[�G�!�G�P�O�U�T�Q�F�DdeÞnesa font family and saves its name in �a�[�G�!�G�B�N�J�M�Z. This
family is then used in a typical NFSS�a�G�P�O�U�G�B�N�J�M�Zdeclaration, savedin the macro
name speciÞed.

.+* �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�G�P�O�U�G�B�N�J�M�Z�<���>�\��

.+/ �a�!�J�G�O�F�Y�U�D�I�B�S�<�\�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�!�J�����^�\�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�!�J�����<�>�^�^

.+0 �a�E�F�G�a�O�F�X�G�P�O�U�G�B�N�J�M�Z�!�J�����<�����>�����\��

.+2 �a�[�G�!�G�P�O�U�T�Q�F�D�\�����^�\�����^��

.+3 �a�F�E�F�G�a�!�U�F�N�Q�B�\��

.+4 �a�O�P�F�Y�Q�B�O�E�a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�a�O�P�F�Y�Q�B�O�E����

.+, �\�a�O�P�F�Y�Q�B�O�E�a�G�P�O�U�G�B�N�J�M�Z�\�a�[�G�!�G�B�N�J�M�Z�^�a�O�P�F�Y�Q�B�O�E�a�T�F�M�F�D�U�G�P�O�U�^�^��

.+- �a�!�U�F�N�Q�B�^

�a�O�F�X�G�P�O�U�G�B�D�Fusesan undocumented feature of the �#�P�M�E�'�P�O�Ufeature; if its argu-
ment is empty (i.e., �#�P�M�E�'�P�O�U���\�^), then no bold font is searchedfor.

..+ �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�G�P�O�U�G�B�D�F�<���>�\��

... �a�!�J�G�O�F�Y�U�D�I�B�S�<�\�a�O�F�X�G�P�O�U�G�B�D�F�!�J�����^�\�a�O�F�X�G�P�O�U�G�B�D�F�!�J�����<�>�^�^

..* �a�E�F�G�a�O�F�X�G�P�O�U�G�B�D�F�!�J�����<�����>�����\��

../ �a�[�G�!�G�P�O�U�T�Q�F�D�\�#�P�M�E�'�P�O�U���\�^�
�*�U�B�M�J�D�'�P�O�U���\�^�
�4�N�B�M�M�$�B�Q�T�'�P�O�U���\�^�
�����^�\�����^��

..0 �a�F�E�F�G�a�!�U�F�N�Q�B�\��

..2 �a�O�P�F�Y�Q�B�O�E�a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�a�O�P�F�Y�Q�B�O�E����

/*



..3 �\�a�O�P�F�Y�Q�B�O�E�a�G�P�O�U�G�B�N�J�M�Z�\�a�[�G�!�G�B�N�J�M�Z�^�a�O�P�F�Y�Q�B�O�E�a�T�F�M�F�D�U�G�P�O�U�^�^��

..4 �a�!�U�F�N�Q�B�^

.. Font feature selection

�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�TThis macro takes one argument that consists of all of feature options that will
be applied by default to all subsequent �a�G�P�O�U�T�Q�F�D, et al., commands. It stores its
value in �a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T(initialised empty), which is concatenatedwith the
individual macro choicesin the �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�Tmacro.

.., �a�O�F�X�D�P�N�N�B�O�E���a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�<���>�\�a�E�F�G�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�\�����
�^�^

..- �a�M�F�U�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�a�!�F�N�Q�U�Z

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�TIn order to 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 a font family is created, this information is saved inside a control sequence
with the name of the font family itself.

This macro extractsthis information, then appends the requestedfont features
to add to the already existing ones, and calls the font again with the top level
�a�G�P�O�U�T�Q�F�Dcommand.

The default options are not applied (which is why �a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�Tis
emptied inside the group; this is allowed as �a�[�G�!�G�B�N�J�M�Zis globally deÞned in
�a�[�G�!�G�P�O�U�T�Q�F�D), so this means that the only added features to the font are strictly
those speciÞedby this command.

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�Fis deÞned as an alias, as I found that I often typed this in-
stead when adding only a single font feature.

.*+ �a�O�F�X�D�P�N�N�B�O�E���a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T�<���>�\��

.*. �a�J�G�D�T�O�B�N�F�[�G�!�G�B�N�J�M�Z�!�G�P�O�U�E�F�G�a�G�!�G�B�N�J�M�Z�a�F�O�E�D�T�O�B�N�F

.** �a�C�F�H�J�O�H�S�P�V�Q

.*/ �a�M�F�U�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�a�!�F�N�Q�U�Z

.*0 �a�F�E�F�G�a�!�U�F�N�Q�B�\��

.*2 �a�O�P�F�Y�Q�B�O�E�a�[�G�!�G�P�O�U�T�Q�F�D

.*3 �\�a�D�T�O�B�N�F�[�G�!�G�B�N�J�M�Z�!�P�Q�U�J�P�O�T�a�G�!�G�B�N�J�M�Z�a�F�O�E�D�T�O�B�N�F�
�����^��

.*4 �\�a�D�T�O�B�N�F�[�G�!�G�B�N�J�M�Z�!�G�P�O�U�O�B�N�F�a�G�!�G�B�N�J�M�Z�a�F�O�E�D�T�O�B�N�F�^�^��

.*, �a�!�U�F�N�Q�B

.*- �a�F�O�E�H�S�P�V�Q

./+ �a�G�P�O�U�G�B�N�J�M�Z�a�[�G�!�G�B�N�J�M�Z�a�T�F�M�F�D�U�G�P�O�U

./. �a�F�M�T�F

./* �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��

.// �a�Q�S�P�U�F�D�U�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�	�T�
 �J�H�O�P�S�F�E���a�[�G�!�O�M

./0 �J�U�D�B�O�O�P�U�C�F�V�T�F�E�X�J�U�I�B�G�P�O�U�U�I�B�U�X�B�T�O���U�T�F�M�F�D�U�F�E�C�Z�G�P�O�U�T�Q�F�D���^��

./2 �a�G�J

./3 �a�J�H�O�P�S�F�T�Q�B�D�F�T�^

./4 �a�M�F�U�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T

.. Defining new font features

�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�a�O�F�X�G�P�O�U�G�F�B�U�V�S�Ftakes two arguments: 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 a new feature

//



is deÞned, a control sequenceis deÞned 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.

./, �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�G�P�O�U�G�F�B�U�V�S�F�<���>�\��

./- �a�T�U�F�Q�D�P�V�O�U�F�S�\�[�G�!�O�F�X�G�G�^��

.0+ �a�E�F�G�!�D�Y�\���[�G�������^�\���[�G���a�U�I�F�a�D�!�[�G�!�O�F�X�G�G�^��

.0. �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�����^�<�>�\��

.0* �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�a�D�T�O�B�N�F���[�G�������a�F�O�E�D�T�O�B�N�F�^��

.0/ �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�����^�^�^

�a�O�F�X�"�"�5�G�F�B�U�V�S�FThis command assignsa new AAT feature by its code (����,����) to a new name (����).
Better than �a�O�F�X�G�P�O�U�G�F�B�U�V�S�Fbecauseit checksif the feature exists in the font itÕs
being used for.

.00 �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�"�"�5�G�F�B�U�V�S�F�<���>�\��

.02 �a�V�O�M�F�T�T�a�J�G�D�T�O�B�N�F�[�G�!�P�Q�U�J�P�O�T�!�����a�F�O�E�D�T�O�B�N�F

.03 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�����^��

.04 �a�G�J

.0, �a�L�F�Z�!�J�G�V�O�E�F�G�J�O�F�E�<�[�G�>�\�����^�\�����^�\�^�\��

.0- �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\�0�Q�U�J�P�O�������� �P�G�G�P�O�U�G�F�B�U�V�S�F�������� �P�W�F�S�X�S�J�U�U�F�O���^�^��

.2+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�����^�\�����^�\�����^�\�����^�\�^�^

�a�O�F�X�*�$�6�G�F�B�U�V�S�FThis command assignsa new OpenType feature by its abbreviation (����) to a new
name (����). Better than �a�O�F�X�G�P�O�U�G�F�B�U�V�S�Fbecauseit checksif the feature exists in
the font itÕsbeing used for.

.2. �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�*�$�6�G�F�B�U�V�S�F�<���>�\��

.2* �a�V�O�M�F�T�T�a�J�G�D�T�O�B�N�F�[�G�!�P�Q�U�J�P�O�T�!�����a�F�O�E�D�T�O�B�N�F

.2/ �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�����^��

.20 �a�G�J

.22 �a�L�F�Z�!�J�G�V�O�E�F�G�J�O�F�E�<�[�G�>�\�����^�\�����^�\�^�\��

.23 �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\�0�Q�U�J�P�O�������� �P�G�G�P�O�U�G�F�B�U�V�S�F�������� �P�W�F�S�X�S�J�U�U�F�O���^�^��

.24 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�����^�\�����^�\�^�\�^�\�����^�^

�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F
�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O

User commands for renaming font features and font feature options. Provided
IÕvebeenconsistent, they should work for everything.

.2, �a�O�F�X�D�P�N�N�B�O�E���a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�<���>�\�a�N�V�M�U�J�!�B�M�J�B�T�!�L�F�Z�\�����^�\�����^�^

.2- �a�O�F�X�D�P�N�N�B�O�E���a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�<���>�\��

.3+ �a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�����^�\�����^�\�����^�^

�a�O�F�X�G�P�O�U�T�D�S�J�Q�UMostly used internally, but also possibly useful for users, to deÞne new Open-
Type ÔscriptsÕ,mapping logical names to OpenType script tags. Iterates though
the scripts in the selected font to check that itÕsa valid feature choice, and then
prepends the (X6TEX) �a�G�P�O�Ufeature string with the appropriate script selection
tag.

.3. �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�G�P�O�U�T�D�S�J�Q�U�<���>�\��

.3* �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�4�D�S�J�Q�U�^�\�����^�<�>�\��

.3/ �a�[�G�!�D�I�F�D�L�!�P�U�!�T�D�S�J�Q�U�\�����^��

.30 �a�J�G�!�U�F�N�Q�T�X�B

.32 �a�H�M�P�C�B�M�a�D�!�[�G�!�T�D�S�J�Q�U�a�!�U�F�N�Q�D�O�U�B�a�S�F�M�B�Y

.33 �a�Y�E�F�G�a�[�G�!�T�D�S�J�Q�U�!�O�B�N�F�\�����^��
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.34 �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���T�D�S�J�Q�U�������^��

.3, �a�Y�E�F�G�a�[�G�!�Q�S�F�!�G�G�\�T�D�S�J�Q�U�������
�a�[�G�!�Q�S�F�!�G�G�^��

.3- �a�F�M�T�F

.4+ �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\�'�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�T�Q�B�D�F�E�P�F�T�O�P�U�D�P�O��
�U�B�J�O�T�D�S�J�Q�U���������^��

.4. �a�G�J�^�^

�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�FMostly used internally, but alsopossibly useful for users,to deÞnenew OpenType
ÔlanguagesÕ,mapping logical names to OpenType language tags. Iterates though
the languagesin the selectedfont to checkthat itÕsa valid feature choice,and then
prepends the (X6TEX) �a�G�P�O�Ufeature string with the appropriate languageselection
tag.

.4* �a�O�F�X�D�P�N�N�B�O�E���a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�<���>�\��

.4/ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�-�B�O�H�^�\�����^�<�>�\��

.40 �a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�H�\�����^��

.42 �a�J�G�!�U�F�N�Q�T�X�B

.43 �a�H�M�P�C�B�M�a�D�!�[�G�!�M�B�O�H�V�B�H�F�a�!�U�F�N�Q�D�O�U�B�a�S�F�M�B�Y

.44 �a�Y�E�F�G�a�[�G�!�M�B�O�H�V�B�H�F�!�O�B�N�F�\�����^��

.4, �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���M�B�O�H�������^��

.4- �a�Y�E�F�G�a�[�G�!�Q�S�F�!�G�G�\�a�[�G�!�Q�S�F�!�G�G�M�B�O�H�V�B�H�F�������
�^��

.,+ �a�F�M�T�F

.,. �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��

.,* �'�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�T�Q�B�D�F�E�P�F�T�O�P�U�D�P�O�U�B�J�O

.,/ �M�B�O�H�V�B�H�F�������� �G�P�S�T�D�S�J�Q�U���a�[�G�!�T�D�S�J�Q�U�!�O�B�N�F���^��

.,0 �a�G�J�^�^

. Internal macros

�a�[�G�!�G�P�O�U�T�Q�F�DThis is the command that deÞnesfont families for use, the underlying procedure
of all �a�G�P�O�U�T�Q�F�D-like commands. Given a list of font features (����) for a requested
font (����, stored in �a�[�G�!�G�P�O�U�O�B�N�Fglobally for the �a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H
macro), it will deÞne an NFSSfamily for that font and put the family name into
�a�[�G�!�G�B�N�J�M�Z.

This macro does its processing inside a group, but itÕsa bit worthless coz
thereÕsall sorts of �a�H�M�P�C�B�Maction 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 even re-used, so it all might be a bit obfuscating. (E.g., �a�[�G�!�J�O�J�Uand
�a�[�G�!�T�F�U�!�G�P�O�U�!�U�Z�Q�F.)

First o5, initialise somebits and piecesand run the �Q�S�F�Q�B�S�T�Ffeature process-
ing. This catchesfont features such as �3�F�O�E�F�S�F�Sthat can change the way subse-
quent features are processed.All font features that ÔslipthroughÕthis stage are
saved in the �a�[�G�!�G�P�O�U�!�G�F�B�Umacro for future processing.

.,2 �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�G�P�O�U�T�Q�F�D�<���>�\��

.,3 �a�C�F�H�J�O�H�S�P�V�Q

.,4 �a�[�G�!�J�O�J�U

.,, �a�F�E�F�G�a�[�G�!�G�P�O�U�O�B�N�F�\�����^��

.,- �a�M�F�U�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�a�[�G�!�G�P�O�U�O�B�N�F

.-+ �a�T�F�U�L�F�Z�T���<�[�G�>�\�Q�S�F�Q�S�F�Q�B�S�T�F�^�\�����^��

.-. �a�M�F�U�a�[�G�!�V�Q�a�[�G�!�G�P�O�U�O�B�N�F
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.-* �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�O�P�F�Y�Q�B�O�E�a�T�F�U�L�F�Z�T���<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�a�9�,�7�!�S�N�^�^�a�!�U�F�N�Q�B

.-/ �a�M�F�U�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�V�Q

.-0 �a�M�F�U�a�[�G�!�G�P�O�U�!�G�F�B�U�a�9�,�7�!�S�N

Now check if the font is to be rendered with ATSUI or ICU. This will either be
automatic (basedon the font type), or speciÞedby the user via a font feature. If
automatic, the �a�[�G�!�T�V�G�G�J�Ymacro will still be empty (other su1ces that could be
added will be later in the feature processing),and if it is indeed still empty, assign
it avalue sothat the other weights of the font arespeciÞcally loaded with the same
renderer. This Þxesa bug in v...+ for a mishmash of Lucida fonts.

.-2 �a�G�P�O�U�a�[�G�!�C�B�T�F�G�P�O�U�����a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U

.-3 �a�V�O�M�F�T�T�a�J�G�[�G�!�J�D�V

.-4 �a�[�G�!�T�F�U�!�G�P�O�U�!�U�Z�Q�F

.-, �a�G�J

.-- �a�J�G�Y�a�[�G�!�T�V�G�G�J�Y�a�!�F�N�Q�U�Z
*++ �a�J�G�[�G�!�B�U�T�V�J
*+. �a�E�F�G�a�[�G�!�T�V�G�G�J�Y�\���"�"�5�^��
*+* �a�F�M�T�F
*+/ �a�J�G�[�G�!�J�D�V
*+0 �a�E�F�G�a�[�G�!�T�V�G�G�J�Y�\���*�$�6�^��
*+2 �a�G�J
*+3 �a�G�J
*+4 �a�G�P�O�U�a�[�G�!�C�B�T�F�G�P�O�U�����a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
*+, �a�G�J

Now convert the remaining requested features to font deÞnition strings. This
is performed with �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T, in which �a�T�F�U�L�F�Z�Tretrieves 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�L�F�Z�Tis run more than once(sincedi5erent font facesmay have di5erent fea-
ture names), we only want the complex family name to be built up once, hence
the �a�[�G�!�G�J�S�T�U�U�J�N�Fconditionals.

In the future, this will bereplacedby adedicated �N�B�L�F�G�B�N�J�M�Zxkeyval �a�T�F�U�L�F�Z�T
declaration. Probably.

*+- �a�[�G�!�G�J�S�T�U�U�J�N�F�U�S�V�F
*.+ �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T�\�a�[�G�!�G�P�O�U�!�G�F�B�U�^��
*.. �a�[�G�!�G�J�S�T�U�U�J�N�F�G�B�M�T�F

Now we have a unique (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 weÕreselecting.

The font name is fully expanded, in caseitÕsdeÞned in terms of macros,before
having its spaceszapped.

*.* �a�V�O�M�F�T�T�a�J�G�D�T�O�B�N�F�[�G�!�6�*�%�!�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�a�F�O�E�D�T�O�B�N�F
*./ �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
*.0 �a�J�G�D�T�O�B�N�F�D�!�[�G�!�G�B�N�D�!�a�!�U�F�N�Q�B�a�F�O�E�D�T�O�B�N�F
*.2 �a�F�Y�Q�B�O�E�B�G�U�F�S�a�T�U�F�Q�D�P�V�O�U�F�S�a�F�M�T�F
*.3 �a�F�Y�Q�B�O�E�B�G�U�F�S�a�O�F�X�D�P�V�O�U�F�S�a�G�J
*.4 �\�[�G�!�G�B�N�D�!�a�!�U�F�N�Q�B�^��
*., �a�H�E�F�G�!�D�Y�\�[�G�!�6�*�%�!�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�^�\��
*.- �a�F�Y�Q�B�O�E�B�G�U�F�S�a�F�Y�Q�B�O�E�B�G�U�F�S�a�F�Y�Q�B�O�E�B�G�U�F�S
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**+ �a�[�B�Q�!�T�Q�B�D�F�a�F�Y�Q�B�O�E�B�G�U�F�S�a�!�U�F�N�Q�B�a�T�Q�B�D�F�a�!�F�N�Q�U�Z
**. �	�a�F�Y�Q�B�O�E�B�G�U�F�S�a�U�I�F�a�D�T�O�B�N�F�D�!�[�G�!�G�B�N�D�!�a�!�U�F�N�Q�B�a�F�O�E�D�T�O�B�N�F�
�^��
*** �a�G�J
**/ �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�\�a�!�O�B�N�F�V�T�F�\�[�G�!�6�*�%�!�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�^�^��

Now that we have the family name, we can check to seeif the family has al-
ready been deÞned, and if not, do so. Once the family name is created, use it
to createglobal macros to save the user string of the requested options and font
name, primarily for use with �a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T.

**0 �a�V�O�M�F�T�T�a�J�G�D�T�O�B�N�F�[�G�!�G�B�N�J�M�Z�!�G�P�O�U�O�B�N�F�a�[�G�!�G�B�N�J�M�Z�a�F�O�E�D�T�O�B�N�F
**2 �a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�\�%�F�G�J�O�J�O�H�G�P�O�U�G�B�N�J�M�Z�G�P�S��������
**3 �X�J�U�I�P�Q�U�J�P�O�T�<�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�����>�^��
**4 �a�H�E�F�G�!�D�Y�\�[�G�!�G�B�N�J�M�Z�!�G�P�O�U�O�B�N�F�a�[�G�!�G�B�N�J�M�Z�^�\�a�[�G�!�G�P�O�U�O�B�N�F�^��
**, �a�H�E�F�G�!�D�Y�\�[�G�!�G�B�N�J�M�Z�!�P�Q�U�J�P�O�T�a�[�G�!�G�B�N�J�M�Z�^�\�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�����^��
**- �a�H�E�F�G�!�D�Y�\�[�G�!�G�B�N�J�M�Z�!�G�P�O�U�E�F�G�a�[�G�!�G�B�N�J�M�Z�^
*/+ �\�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���a�[�G�!�Q�S�F�!�G�G�a�[�G�!�G�G�^��

Next the font family and its shapesare deÞned in the NFSS.
All NFSSspeciÞcationstake their default values, so if any of them are rede-

Þned, the shapeswill be selectedto Þt in with the current state. For example, if
�a�C�G�E�F�G�B�V�M�Uis redeÞned to �C, all bold shapesdeÞned by this packagewill also be
assignedto �C.

The macros �a�[�G�!�C�G, et al., are used to store the name of the custom bold, et al.,
font, if requested asuser options. If they are empty, the default fonts are used.

First we deÞne the font family and deÞne the normal shape: (any shape-
speciÞcfeatures are appended to the generic font features requested in the last
argument of �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T.)

*/. �a�%�F�D�M�B�S�F�'�P�O�U�'�B�N�J�M�Z�\�a�[�G�!�F�O�D�^�\�a�[�G�!�G�B�N�J�M�Z�^�\�^��
*/* �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�\�a�[�G�!�G�P�O�U�O�B�N�F�^
*// �\�a�N�E�E�F�G�B�V�M�U�^�\�a�V�Q�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�V�Q�!�G�F�B�U�^��

Secondly, bold. Again, the extra bold options deÞned with �#�P�M�E�'�F�B�U�V�S�F�Tare ap-
pended to the generic font features. Then, the bold font is deÞned either as the
ATS default (�a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�TÕoptional argument is to check if there actu-
ally is one; if not, the bold NFSSseriesis left undeÞned) or with the font speciÞed
with the �#�P�M�E�'�P�O�Ufeature.

*/0 �a�V�O�M�F�T�T�a�J�G�[�G�!�O�P�C�G
*/2 �a�J�G�Y�a�[�G�!�C�G�a�!�F�N�Q�U�Z
*/3 �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�a�[�G�!�G�P�O�U�O�B�N�F�>�\���#�^
*/4 �\�a�C�G�E�F�G�B�V�M�U�^�\�a�V�Q�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�!�G�F�B�U�^��
*/, �a�F�M�T�F
*/- �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�\�a�[�G�!�C�G�^
*0+ �\�a�C�G�E�F�G�B�V�M�U�^�\�a�V�Q�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�!�G�F�B�U�^��
*0. �a�G�J
*0* �a�G�J

And italic in the sameway:

*0/ �a�V�O�M�F�T�T�a�J�G�[�G�!�O�P�J�U
*00 �a�J�G�Y�a�[�G�!�J�U�a�!�F�N�Q�U�Z
*02 �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�a�[�G�!�G�P�O�U�O�B�N�F�>�\���*�^
*03 �\�a�N�E�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�J�U�!�G�F�B�U�^��
*04 �a�F�M�T�F
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*0, �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�\�a�[�G�!�J�U�^
*0- �\�a�N�E�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�J�U�!�G�F�B�U�^��
*2+ �a�G�J
*2. �a�G�J

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 hasnÕtbeen
explicitly speciÞed(a rare occurance,presumably), the new bold font is used to
deÞnethe new bold italic font.

*2* �a�!�U�F�N�Q�T�X�B�U�S�V�F
*2/ �a�J�G�[�G�!�O�P�C�G�a�!�U�F�N�Q�T�X�B�G�B�M�T�F�a�G�J
*20 �a�J�G�[�G�!�O�P�J�U�a�!�U�F�N�Q�T�X�B�G�B�M�T�F�a�G�J
*22 �a�J�G�!�U�F�N�Q�T�X�B
*23 �a�J�G�Y�a�[�G�!�C�G�J�U�a�!�F�N�Q�U�Z
*24 �a�J�G�Y�a�[�G�!�C�G�a�!�F�N�Q�U�Z
*2, �a�J�G�Y�a�[�G�!�J�U�a�!�F�N�Q�U�Z
*2- �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�a�[�G�!�G�P�O�U�O�B�N�F�>�\���#�*�^
*3+ �\�a�C�G�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�J�U�!�G�F�B�U�^��
*3. �a�F�M�T�F
*3* �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�a�[�G�!�J�U�>�\���#�^
*3/ �\�a�C�G�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�J�U�!�G�F�B�U�^��
*30 �a�G�J
*32 �a�F�M�T�F
*33 �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�a�[�G�!�C�G�>�\���*�^
*34 �\�a�C�G�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�J�U�!�G�F�B�U�^��
*3, �a�G�J
*3- �a�F�M�T�F
*4+ �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�\�a�[�G�!�C�G�J�U�^
*4. �\�a�C�G�E�F�G�B�V�M�U�^�\�a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�G�P�O�U�!�G�F�B�U�a�[�G�!�C�G�J�U�!�G�F�B�U�^��
*4* �a�G�J
*4/ �a�G�J
*40 �a�G�J
*42 �a�F�O�E�H�S�P�V�Q�^

.. Fonts

�a�[�G�!�T�F�U�!�G�P�O�U�!�U�Z�Q�FThis macro sets�a�[�G�!�B�U�T�V�Jor �a�[�G�!�J�D�Vor �a�[�G�!�N�Nbooleansaccordingly depending
if the font in �a�[�G�!�C�B�T�F�G�P�O�Uis an AAT font or an OpenType font or a font with
feature axes(either AAT or Multiple Master), respectively.

*43 �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�T�F�U�!�G�P�O�U�!�U�Z�Q�F�\��
*44 �a�[�G�!�U�G�N�G�B�M�T�F�a�[�G�!�B�U�T�V�J�G�B�M�T�F�a�[�G�!�J�D�V�G�B�M�T�F�a�[�G�!�N�N�G�B�M�T�F
*4, �a�J�G�D�B�T�F�a�9�F�5�F�9�G�P�O�U�U�Z�Q�F�a�[�G�!�C�B�T�F�G�P�O�U
*4- �a�[�G�!�U�G�N
*,+ �a�P�S
*,. �a�[�G�!�B�U�T�V�J�U�S�V�F
*,* �a�J�G�O�V�N�a�9�F�5�F�9�D�P�V�O�U�W�B�S�J�B�U�J�P�O�T�a�[�G�!�C�B�T�F�G�P�O�U�� ��
*,/ �a�[�G�!�N�N�U�S�V�F
*,0 �a�G�J
*,2 �a�P�S
*,3 �a�[�G�!�J�D�V�U�S�V�F
*,4 �a�G�J�^

/,



�a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<�����>�� Font name preÞx
���� �� Font name
���� �� Font series
���� �� Font shape
���� �� Font features

This macro eventually uses �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�Fto deÞne the font shape in
question.

The optional Þrst argument is used when making the font shapes for bold,
italic, and bold italic fonts using X6TEXÕsauto-recognition with ���� as ���#, ���*, and
���#�*font name su1xes. If no such font is found, it falls back to the original font
name, in which casethis macro doesnÕtproceed and the font shapeis not created
for the NFSS.

*,, �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T�<���>�<�>�\��
*,- �a�C�F�H�J�O�H�S�P�V�Q
*-+ �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
*-. �a�V�O�M�F�T�T�a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
*-* �a�G�P�O�U�a�!�U�F�N�Q�G�P�O�U�B�����a�[�G�!�G�P�O�U�!�X�S�B�Q�\�����^�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
*-/ �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�G�P�O�U�O�B�N�F�a�!�U�F�N�Q�G�P�O�U�B�^��
*-0 �a�G�J
*-2 �a�G�P�O�U�a�!�U�F�N�Q�G�P�O�U�C�����a�[�G�!�G�P�O�U�!�X�S�B�Q�\���������^�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
*-3 �a�F�E�F�G�a�!�U�F�N�Q�C�\�a�G�P�O�U�O�B�N�F�a�!�U�F�N�Q�G�P�O�U�C�^��
*-4 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�U�F�N�Q�C
*-, �a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�\�$�P�V�M�E�O�P�U�S�F�T�P�M�W�F�G�P�O�U�������� �	�J�U�N�J�H�I�U�O�P�U�F�Y�J�T�U�
�^��
*-- �a�F�M�T�F
/++ �a�F�E�F�G�a�[�G�!�G�P�O�U�O�B�N�F�\���������^��
/+. �a�M�F�U�a�[�G�!�C�B�T�F�G�P�O�U�a�!�U�F�N�Q�G�P�O�U�C
/+* �a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�\�����^�\�����^�\�����^��

Next, the small capsaredeÞned.�a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�Tis used to deÞnethe appro-
priate string for activating small caps in the font, if they exist. If we are deÞning
small caps for the upright shape, then the small caps shape default is used. For
an italic font, however, the shapeparameter is overloaded and we must call italic
small caps by their own identiÞer. SeeSection ,., on page 3. for the code that
enablesthis usage.

/+/ �a�J�G�Y�a�[�G�!�T�D�a�!�F�N�Q�U�Z
/+0 �a�V�O�M�F�T�T�a�J�G�[�G�!�O�P�T�D
/+2 �a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�T
/+3 �a�V�O�M�F�T�T�a�J�G�Y�a�[�G�!�T�N�B�M�M�D�B�Q�T�a�!�F�N�Q�U�Z
/+4 �a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�<�a�[�G�!�T�N�B�M�M�D�B�Q�T�>�\�����^
/+, �\�a�J�G�Y�����a�J�U�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�a�F�M�T�F�a�T�D�E�F�G�B�V�M�U�a�G�J�^�\�����a�[�G�!�T�D�!�G�F�B�U�^��
/+- �a�G�J
/.+ �a�G�J
/.. �a�F�M�T�F
/.* �a�F�E�F�G�a�[�G�!�G�P�O�U�O�B�N�F�\�a�[�G�!�T�D�^��
/./ �a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�\�����^
/.0 �\�a�J�G�Y�����a�J�U�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�a�F�M�T�F�a�T�D�E�F�G�B�V�M�U�a�G�J�^�\�����a�[�G�!�T�D�!�G�F�B�U�^��
/.2 �a�G�J
/.3 �a�G�J
/.4 �a�F�O�E�H�S�P�V�Q�^

/-



Note that the test for italics to choose the �a�T�J�E�F�G�B�V�M�Ushape only works while
�a�[�G�!�G�P�O�U�T�Q�F�Dpassessingle tokens to this macroÉ

�a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�<�����>�� Raw appended font feature
���� �� Font series
���� �� Font shape
���� �� Font features

Wrapper for �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F.
/., �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�<���>�<�>�\��
/.- �a�J�G�Y�a�[�G�!�T�J�[�F�!�G�F�B�U�a�!�F�N�Q�U�Z
/*+ �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T�\�����^��
/*. �a�F�E�F�G�a�[�G�!�G�P�O�U�!�T�U�S�\�������a�[�G�!�T�D�B�M�F���a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y����
/** �a�[�G�!�Q�S�F�!�G�G�a�[�G�!�G�G�������^��
/*/ �a�F�M�T�F

Default code, above, sets things up for no optical size fonts or features. On the
other hand, loop through �4�J�[�F�'�F�B�U�V�S�F�Targuments, which are of the form

�4�J�[�F�'�F�B�U�V�S�F�T���\�\���P�O�F��� �̂
�\���U�X�P��� �̂
�\���U�I�S�F�F���^�.̂

/*0 �a�!�G�P�S�a�[�G�!�U�I�J�T�!�T�J�[�F�����a�[�G�!�T�J�[�F�!�G�F�B�U�a�E�P�\��
/*2 �a�M�F�U�a�[�G�!�T�J�[�F�a�!�F�N�Q�U�Z
/*3 �a�M�F�U�a�[�G�!�T�J�[�F�!�G�O�U�a�[�G�!�G�P�O�U�O�B�N�F
/*4 �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�O�P�F�Y�Q�B�O�E
/*, �a�T�F�U�L�F�Z�T���<�[�G�>�\�T�J�[�J�O�H�^�\�a�F�Y�Q�B�O�E�B�G�U�F�S�a�!�G�J�S�T�U�P�G�P�O�F�a�[�G�!�U�I�J�T�!�T�J�[�F�^�^��
/*- �a�!�U�F�N�Q�B
//+ �a�J�G�Y�a�[�G�!�T�J�[�F�a�!�F�N�Q�U�Z�a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S
//. �\�4�J�[�F�J�O�G�P�S�N�B�U�J�P�O�N�V�T�U�C�F�T�V�Q�Q�M�J�F�E�^
//* �\�'�P�S�F�Y�B�N�Q�M�F�
 �4�J�[�F�'�F�B�U�V�S�F�T���\�4�J�[�F���\��������� �̂
������� �̂
�������^��
/// �a�G�J
//0 �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T�\�����
�a�9�,�7�!�S�N�^��
//2 �a�F�E�F�G�a�[�G�!�G�P�O�U�!�T�U�S�\�a�[�G�!�G�P�O�U�!�T�U�S���a�[�G�!�T�J�[�F����
//3 �a�[�G�!�T�D�B�M�F���a�[�G�!�T�J�[�F�!�G�O�U�a�[�G�!�T�V�G�G�J�Y���a�[�G�!�Q�S�F�!�G�G�a�[�G�!�G�G�������^�^��
//4 �a�G�J

And Þnally the actual font shapedeclaration using �a�[�G�!�G�P�O�U�!�T�U�SdeÞned above.
�a�[�G�!�B�E�K�V�T�Uis deÞned in various placesto deal with things like the hyphenation
character and interword spacing.
//, �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�O�P�F�Y�Q�B�O�E
//- �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�\�a�[�G�!�F�O�D�^�\�a�[�G�!�G�B�N�J�M�Z�^�\�����^�\�����^
/0+ �\�a�[�G�!�G�P�O�U�!�T�U�S�^�\�a�[�G�!�B�E�K�V�T�U�^�^��
/0. �a�!�U�F�N�Q�B

This extra stu5 for the slanted shape substitution is a little bit awkward, but IÕd
rather have it herethan break out yet another macro.Alternatively, oneday I might
just redeÞne�a�T�M�T�I�B�Q�F. Why not, eh?
/0* �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
/0/ �a�F�E�F�G�a�!�U�F�N�Q�C�\�a�J�U�E�F�G�B�V�M�U�^��
/00 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�U�F�N�Q�C
/02 �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�O�P�F�Y�Q�B�O�E
/03 �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F�\�a�[�G�!�F�O�D�^�\�a�[�G�!�G�B�N�J�M�Z�^�\�����^�\�a�T�M�E�F�G�B�V�M�U�^
/04 �\�������T�T�V�C���a�[�G�!�G�B�N�J�M�Z���������a�J�U�E�F�G�B�V�M�U�^�\�a�[�G�!�B�E�K�V�T�U�^�^��
/0, �a�!�U�F�N�Q�B
/0- �a�G�J�^

0+



�a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�ZThis macro is used to build up a complex family name basedon its features.
�a�[�G�!�G�J�S�T�U�U�J�N�Fis settrue in �a�[�G�!�G�P�O�U�T�Q�F�Donly the Þrst time �a�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T

is called, so that the family name is only created once.

/2+ �a�O�F�X�D�P�N�N�B�O�E���\�a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�^�<���>�\��
/2. �a�J�G�[�G�!�G�J�S�T�U�U�J�N�F
/2* �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�����^��
/2/ �a�G�J�^

.. Features

�a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�TThis macro is a wrapper for �a�T�F�U�L�F�Z�Twhich expands and adds a default speciÞ-
cation to the original passedoptions. It begins by initialising the commands used
to hold font-feature speciÞcstrings.

/20 �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T�<���>�\��
/22 �a�M�F�U�a�[�G�!�G�G�a�!�F�N�Q�U�Z
/23 �a�M�F�U�a�[�G�!�T�D�B�M�F�a�!�F�N�Q�U�Z
/24 �a�M�F�U�a�[�G�!�B�E�K�V�T�U�a�!�F�N�Q�U�Z
/2, �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�O�P�F�Y�Q�B�O�E�a�T�F�U�L�F�Z�T�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T�����^�^��
/2- �a�!�U�F�N�Q�B�^

�a�[�G�!�J�O�J�UThis functionality has been removed from �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�Tbecause
itÕsno longer the Þrst thing that can a5ect thesethings.

/3+ �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�J�O�J�U�\��
/3. �a�[�G�!�J�D�V�G�B�M�T�F
/3* �a�M�F�U�a�[�G�!�Q�S�F�!�G�G�a�!�F�N�Q�U�Z
/3/ �a�M�F�U�a�[�G�!�G�P�O�U�!�G�F�B�U�a�!�F�N�Q�U�Z
/30 �a�M�F�U�a�[�G�!�G�P�O�U�!�T�U�S�a�!�F�N�Q�U�Z
/32 �a�M�F�U�a�[�G�!�G�P�O�U�!�X�S�B�Q�a�!�G�J�S�T�U�P�G�P�O�F
/33 �a�M�F�U�a�[�G�!�T�V�G�G�J�Y�a�!�F�N�Q�U�Z
/34 �a�M�F�U�a�[�G�!�C�G �a�!�F�N�Q�U�Z
/3, �a�M�F�U�a�[�G�!�J�U �a�!�F�N�Q�U�Z
/3- �a�M�F�U�a�[�G�!�C�G�J�U�a�!�F�N�Q�U�Z
/4+ �a�M�F�U�a�[�G�!�T�D �a�!�F�N�Q�U�Z
/4. �a�M�F�U�a�[�G�!�V�Q�!�G�F�B�U�a�!�F�N�Q�U�Z
/4* �a�M�F�U�a�[�G�!�C�G�!�G�F�B�U�a�!�F�N�Q�U�Z
/4/ �a�M�F�U�a�[�G�!�J�U�!�G�F�B�U�a�!�F�N�Q�U�Z
/40 �a�M�F�U�a�[�G�!�C�G�J�U�!�G�F�B�U�a�!�F�N�Q�U�Z
/42 �a�M�F�U�a�[�G�!�T�D�!�G�F�B�U�a�!�F�N�Q�U�Z
/43 �a�M�F�U�a�[�G�!�T�J�[�F �a�!�F�N�Q�U�Z
/44 �a�M�F�U�a�[�G�!�T�J�[�F�!�G�F�B�U�a�!�F�N�Q�U�Z
/4, �a�M�F�U�a�[�G�!�T�J�[�F�!�G�O�U�a�!�F�N�Q�U�Z
/4- �a�D�!�[�G�!�T�D�S�J�Q�U���������������������a�S�F�M�B�Y
/,+ �a�E�F�G�a�[�G�!�T�D�S�J�Q�U�!�O�B�N�F�\�-�B�U�J�O�^��
/,. �a�D�!�[�G�!�M�B�O�H�V�B�H�F���a�S�F�M�B�Y
/,* �a�E�F�G�a�[�G�!�M�B�O�H�V�B�H�F�!�O�B�N�F�\�%�F�G�B�V�M�U�^��
/,/ �^

�a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�TThis macro checksif the font contains small caps,and if so createsthe string for
accessingthem in �a�[�G�!�T�N�B�M�M�D�B�Q�T.

0.



/,0 �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�T�\��
/,2 �a�M�F�U�a�[�G�!�T�N�B�M�M�D�B�Q�T�a�!�F�N�Q�U�Z
/,3 �a�J�G�[�G�!�B�U�T�V�J
/,4 �a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H�\���^�\���^��
/,, �a�V�O�M�F�T�T�a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
/,- �a�F�E�F�G�a�[�G�!�T�N�B�M�M�D�B�Q�T�\�a�!�U�F�N�Q�B���^��
/-+ �a�G�J
/-. �a�G�J
/-* �a�J�G�[�G�!�J�D�V
/-/ �a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�U�\���T�N�D�Q�^��
/-0 �a�J�G�!�U�F�N�Q�T�X�B
/-2 �a�F�E�F�G�a�[�G�!�T�N�B�M�M�D�B�Q�T�\���T�N�D�Q�
�^��
/-3 �a�G�J
/-4 �a�G�J�^

�a�[�G�!�V�Q�E�B�U�F�!�G�G�a�[�G�!�G�Gis the string used to deÞne the list of speciÞcfont features. Each time an-
other font feature is requested, this macro is used to add that feature to the list.
AAT features are separatedby semicolons,OpenType features by commas.
/-, �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�V�Q�E�B�U�F�!�G�G�<���>�\��
/-- �a�V�O�M�F�T�T�a�J�G�[�G�!�G�J�S�T�U�U�J�N�F
0++ �a�Y�E�F�G�a�[�G�!�G�G�\�a�[�G�!�G�G�����a�J�G�[�G�!�J�D�V�
�a�F�M�T�F���a�G�J�^��
0+. �a�G�J�^

�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�FThis macro is called by each feature key selected,and runs according to which
type of font is selected.
0+* �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�<���>�\��

For AAT fonts:
0+/ �a�J�G�[�G�!�B�U�T�V�J
0+0 �a�E�F�G�a�!�U�F�N�Q�B�\�����^��
0+2 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
0+3 �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��
0+4 ���a�9�,�7�!�U�G�B�N���a�9�,�7�!�U�L�F�Z�� �G�F�B�U�V�S�F�O�P�U�T�V�Q�Q�P�S�U�F�E
0+, �G�P�S�"�"�5�G�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�^��
0+- �a�F�M�T�F
0.+ �a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H�\�����^�\�����^��
0.. �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
0.* �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��
0./ �"�"�5�G�F�B�U�V�S�F���a�9�,�7�!�U�G�B�N���a�9�,�7�!�U�L�F�Z�� �	�����
�����
 �O�P�U�B�W�B�J�M�B�C�M�F�a�[�G�!�O�M
0.0 �J�O�G�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�^��
0.2 �a�F�M�T�F
0.3 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�������
�����^��
0.4 �a�[�G�!�V�Q�E�B�U�F�!�G�G�a�!�U�F�N�Q�B
0., �a�G�J
0.- �a�G�J
0*+ �a�G�J

For OpenType fonts:
0*. �a�J�G�[�G�!�J�D�V
0** �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
0*/ �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
0*0 �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��

0*



0*2 ���a�9�,�7�!�U�G�B�N���a�9�,�7�!�U�L�F�Z�� �G�F�B�U�V�S�F�O�P�U�T�V�Q�Q�P�S�U�F�E
0*3 �G�P�S�*�$�6�G�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�^��
0*4 �a�F�M�T�F
0*, �a�F�Y�Q�B�O�E�B�G�U�F�S�a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�U�a�F�Y�Q�B�O�E�B�G�U�F�S�\�a�!�U�F�N�Q�B�^��
0*- �a�J�G�!�U�F�N�Q�T�X�B
0/+ �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�����^��
0/. �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�����^��
0/* �a�F�M�T�F
0// �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\��
0/0 �0�Q�F�O�5�Z�Q�F�G�F�B�U�V�S�F���a�9�,�7�!�U�G�B�N���a�9�,�7�!�U�L�F�Z�� �	�����

0/2 �O�P�U�B�W�B�J�M�B�C�M�F�a�[�G�!�O�M
0/3 �G�P�S�G�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�
 �a�[�G�!�O�M
0/4 �X�J�U�I�T�D�S�J�Q�U���a�[�G�!�T�D�S�J�Q�U�!�O�B�N�F���
�a�[�G�!�O�M
0/, �B�O�E�M�B�O�H�V�B�H�F���a�[�G�!�M�B�O�H�V�B�H�F�!�O�B�N�F�����^��
0/- �a�G�J
00+ �a�G�J
00. �a�G�J�^

�a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F
�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O

Thesemacros are used in order to simplify font feature deÞnition later on.

00* �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�<���>�\��
00/ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�����^�\�\�a�T�F�U�L�F�Z�T�<�[�G�!�G�F�B�U�>�\�����^�\�������^�^�^�^
000�a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�<���>�\��
002 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�����^�\�����^�<�>�\�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�\�����^�\�����^�\�����^�^�^

�a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�ZThis macro maps one xkeyval key to another.

003�a�O�F�X�D�P�N�N�B�O�E���a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z�<���>�<�,�7�>�\��
004 �a�M�F�U�!�D�D�\�����!�����!�����^�\�����!�����!�����^��
00, �a�M�F�U�!�D�D�\�����!�����!�����!�E�F�G�B�V�M�U�^�\�����!�����!�����!�E�F�G�B�V�M�U�^�^

�a�N�V�M�U�J�!�B�M�J�B�T�!�L�F�ZThis macro iterates through families to map one key to another, regardless of
which family itÕscontained within.

00- �a�O�F�X�D�P�N�N�B�O�E���a�N�V�M�U�J�!�B�M�J�B�T�!�L�F�Z�<���>�\��
02+ �a�L�F�Z�!�J�G�V�O�E�F�G�J�O�F�E�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�����^
02. �\�a�L�F�Z�!�J�G�V�O�E�F�G�J�O�F�E�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�����^
02* �\�a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S�\�5�I�F�G�F�B�U�V�S�F���� �E�P�F�T�O���U�B�Q�Q�F�B�S�U�P�C�F�E�F�G�J�O�F�E�^
02/ �\�*�U�M�P�P�L�T�M�J�L�F�Z�P�V���S�F�U�S�Z�J�O�H�U�P�S�F�O�B�N�F�B�G�F�B�U�V�S�F�U�I�B�U�E�P�F�T�O���U�F�Y�J�T�U���^�^
020 �\�a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�����^�\�����^�^�^
022 �\�a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�����^�\�����^�^�^

�a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�HThis macro takes the numerical codes for a font feature and createsa speciÞed
macro containing the string required in the font deÞnition to turn that feature on
or o5. Used primarily in �a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F, but also used to check if small
capsexists in the requested font (seepage 0. ).

023�a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H�<���>�\��
024 �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�9�F�5�F�9�G�F�B�U�V�S�F�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�����^��
02, �a�V�O�M�F�T�T�a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z

For exclusive selectors,itÕseasy;just grab the string:

02- �a�J�G�O�V�N�a�9�F�5�F�9�J�T�F�Y�D�M�V�T�J�W�F�G�F�B�U�V�S�F�a�[�G�!�C�B�T�F�G�P�O�U��������
03+ �a�F�E�F�G�a�!�U�F�N�Q�C�\�a�9�F�5�F�9�T�F�M�F�D�U�P�S�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U���� �����^��

0/



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

03. �a�F�M�T�F
03* �a�V�O�M�F�T�T�a�J�G�P�E�E����
03/ �a�F�E�F�G�a�!�U�F�N�Q�C�\�a�9�F�5�F�9�T�F�M�F�D�U�P�S�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U���� �����^��

If the selector is odd, it corresponds to switching the feature o5. But X6TEX doesnÕt
return aselectorstring for this number, sincethe feature is deÞnedfor the Ôswitch-
ing onÕvalue. Sowe need to check the selector of the previous number, and then
preÞx the feature string with �� to denote the switch.

030 �a�F�M�T�F
032 �a�F�E�F�G�a�!�U�F�N�Q�C�\�a�9�F�5�F�9�T�F�M�F�D�U�P�S�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U���� �a�O�V�N�F�Y�Q�S���������a�S�F�M�B�Y�^��
033 �a�V�O�M�F�T�T�a�J�G�Y�a�!�U�F�N�Q�C�a�!�F�N�Q�U�Z
034 �a�F�E�F�G�a�!�U�F�N�Q�C�\���a�!�U�F�N�Q�C�^��
03, �a�G�J
03- �a�G�J
04+ �a�G�J

Finally, save out the complete feature string in �a�!�U�F�N�Q�B. If the selector doesnÕt
exist, re-initialise the feature string to empty.

04. �a�V�O�M�F�T�T�a�J�G�Y�a�!�U�F�N�Q�C�a�!�F�N�Q�U�Z
04* �a�F�E�F�G�a�!�U�F�N�Q�B�\�a�!�U�F�N�Q�B���a�!�U�F�N�Q�C�^��
04/ �a�F�M�T�F
040 �a�M�F�U�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
042 �a�G�J
043 �a�G�J�^

�a�[�G�!�J�W�!�T�U�S�O�V�N
�a�[�G�!�W�!�T�U�S�O�V�N

This macro takes a four character string and converts it to the numerical repre-
sentation required for X6TEX OpenType script/language/feature purposes. The
output is stored in �a�!�U�F�N�Q�D�O�U�B.

The reason itÕsugly is becausethe input can be of the form of any of these:
Ô�B�C�D�EÕ,Ô�B�C�DÕ,Ô�B�C�DÕ,Ô�B�CÕ,Ô�B�C Õ,etc. (It is assumed the Þrst two chars are always
not spaces.)So this macro reads in the string, delimited by a space;this input is
padded with �a�!�F�N�Q�U�Zs and anything beyond four chars is snipped. The �a�!�F�N�Q�U�Zs
then are used to reconstruct the spacesin the string to number calculation.

The variant �a�[�G�!�W�!�T�U�S�O�V�Nis used when looking at features,which are passed
around with prepended plus and minus signs (e.g., ���M�J�H�B, ���E�M�J�H); it simply strips
o5 the Þrst char of the input before calling the normal �a�[�G�!�J�W�!�T�U�S�O�V�N.

ItÕsprobable that all OpenType features are in fact four characters long, but
not impossible that they arenÕt.SoIÕllleave the lesse1cient parsing stagein there
even though itÕsnot strictly necessaryfor now.

044�a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�J�W�!�T�U�S�O�V�N�<���>�\��
04, �a�[�G�!�J�W�!�T�U�S�O�V�N�!�J�����a�!�O�J�M�^
04- �a�E�F�G�a�[�G�!�J�W�!�T�U�S�O�V�N�!�J�����a�!�O�J�M�\��
0,+ �a�[�G�!�J�W�!�T�U�S�O�V�N�!�J�J�����a�!�F�N�Q�U�Z�a�!�F�N�Q�U�Z�a�!�O�J�M�^
0,. �a�E�F�G�a�[�G�!�J�W�!�T�U�S�O�V�N�!�J�J���������������������a�!�O�J�M�\��
0,* �a�!�U�F�N�Q�D�O�U�B�a�[�!
0,/ �a�!�U�F�N�Q�D�O�U�C�A�����a�S�F�M�B�Y
0,0 �a�N�V�M�U�J�Q�M�Z�a�!�U�F�N�Q�D�O�U�C�����������������a�B�E�W�B�O�D�F�a�!�U�F�N�Q�D�O�U�B�a�!�U�F�N�Q�D�O�U�C
0,2 �a�!�U�F�N�Q�D�O�U�C�A����

00



0,3 �a�N�V�M�U�J�Q�M�Z�a�!�U�F�N�Q�D�O�U�C�������������a�B�E�W�B�O�D�F�a�!�U�F�N�Q�D�O�U�B�a�!�U�F�N�Q�D�O�U�C
0,4 �a�F�Y�Q�B�O�E�B�G�U�F�S�a�!�U�F�N�Q�D�O�U�C�a�J�G�Y�a�!�F�N�Q�U�Z���������a�F�M�T�F�A�����a�G�J
0,, �a�N�V�M�U�J�Q�M�Z�a�!�U�F�N�Q�D�O�U�C���������a�B�E�W�B�O�D�F�a�!�U�F�N�Q�D�O�U�B�a�!�U�F�N�Q�D�O�U�C
0,- �a�F�Y�Q�B�O�E�B�G�U�F�S�a�!�U�F�N�Q�D�O�U�C�a�J�G�Y�a�!�F�N�Q�U�Z���������a�F�M�T�F�A�����a�G�J
0-+ �a�B�E�W�B�O�D�F�a�!�U�F�N�Q�D�O�U�B�a�!�U�F�N�Q�D�O�U�C�^
0-. �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�W�!�T�U�S�O�V�N�<���>�\��
0-* �a�F�Y�Q�B�O�E�B�G�U�F�S�a�[�G�!�J�W�!�T�U�S�O�V�N�!�J�a�!�H�P�C�C�M�F�����a�!�O�J�M�^

TODO: convert to �a�O�V�N�F�Y�Q�S

�a�[�G�!�D�I�F�D�L�!�P�U�!�T�D�S�J�Q�UThis macro takesan OpenType script tag and checksif it exists in the current font.
The output boolean is �a�!�U�F�N�Q�T�X�B�U�S�V�F. �a�!�U�F�N�Q�D�O�U�Bis used to store the number
corresponding to the script tag string.
0-/ �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�D�I�F�D�L�!�P�U�!�T�D�S�J�Q�U�<���>�\��
0-0 �a�[�G�!�J�W�!�T�U�S�O�V�N�\�����^��
0-2 �a�!�U�F�N�Q�D�O�U�C�a�9�F�5�F�9�0�5�D�P�V�O�U�T�D�S�J�Q�U�T�a�[�G�!�C�B�T�F�G�P�O�U
0-3 �a�D�!�[�G�!�J�O�E�F�Y�a�[�!�a�!�U�F�N�Q�T�X�B�G�B�M�T�F
0-4 �a�M�P�P�Q�a�J�G�O�V�N�a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�C
0-, �a�J�G�O�V�N�a�9�F�5�F�9�0�5�T�D�S�J�Q�U�U�B�H�a�[�G�!�C�B�T�F�G�P�O�U�a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�B
0-- �a�!�U�F�N�Q�T�X�B�U�S�V�F
2++ �a�D�!�[�G�!�J�O�E�F�Y�a�!�U�F�N�Q�D�O�U�C
2+. �a�F�M�T�F
2+* �a�B�E�W�B�O�D�F�a�D�!�[�G�!�J�O�E�F�Y�a�!�O�F
2+/ �a�G�J
2+0 �a�S�F�Q�F�B�U�^

�a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�HThis macro takes an OpenType language tag and checksif it exists in the current
font/script. The output boolean is �a�!�U�F�N�Q�T�X�B�U�S�V�F. �a�!�U�F�N�Q�D�O�U�Bis used to store the
number corresponding to the language tag string. The script used is whateverÕs
held in �a�D�!�[�G�!�T�D�S�J�Q�U. By default, thatÕsthe number corresponding to Ô�M�B�U�OÕ.
2+2�a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�H�<���>�\��
2+3 �a�[�G�!�J�W�!�T�U�S�O�V�N�\�����^��
2+4 �a�!�U�F�N�Q�D�O�U�C�a�9�F�5�F�9�0�5�D�P�V�O�U�M�B�O�H�V�B�H�F�T�a�[�G�!�C�B�T�F�G�P�O�U�a�D�!�[�G�!�T�D�S�J�Q�U
2+, �a�D�!�[�G�!�J�O�E�F�Y�a�[�!�a�!�U�F�N�Q�T�X�B�G�B�M�T�F
2+- �a�M�P�P�Q�a�J�G�O�V�N�a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�C
2.+ �a�J�G�O�V�N�a�9�F�5�F�9�0�5�M�B�O�H�V�B�H�F�U�B�H�a�[�G�!�C�B�T�F�G�P�O�U�a�D�!�[�G�!�T�D�S�J�Q�U�a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�B
2.. �a�!�U�F�N�Q�T�X�B�U�S�V�F
2.* �a�D�!�[�G�!�J�O�E�F�Y�a�!�U�F�N�Q�D�O�U�C
2./ �a�F�M�T�F
2.0 �a�B�E�W�B�O�D�F�a�D�!�[�G�!�J�O�E�F�Y�a�!�O�F
2.2 �a�G�J
2.3 �a�S�F�Q�F�B�U�^

�a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�UThis macro takes an OpenType feature tag and checks if it exists in the cur-
rent font/script/language. The output boolean is �a�!�U�F�N�Q�T�X�B. �a�!�U�F�N�Q�D�O�U�Bis used
to store the number corresponding to the feature tag string. The script used is
whateverÕsheld in �a�D�!�[�G�!�T�D�S�J�Q�U. By default, thatÕsthe number corresponding to
Ô�M�B�U�OÕ.The language used is �a�D�!�[�G�!�M�B�O�H�V�B�H�F, by default ��, the ÔdefaultlanguageÕ.
2.4 �a�O�F�X�D�P�N�N�B�O�E���a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�U�<���>�\��
2., �a�!�U�F�N�Q�D�O�U�C�a�9�F�5�F�9�0�5�D�P�V�O�U�G�F�B�U�V�S�F�T�a�[�G�!�C�B�T�F�G�P�O�U�a�D�!�[�G�!�T�D�S�J�Q�U�a�D�!�[�G�!�M�B�O�H�V�B�H�F
2.- �a�[�G�!�W�!�T�U�S�O�V�N�\�����^��
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2*+ �a�D�!�[�G�!�J�O�E�F�Y�a�[�!�a�!�U�F�N�Q�T�X�B�G�B�M�T�F
2*. �a�M�P�P�Q�a�J�G�O�V�N�a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�C
2** �a�J�G�O�V�N�a�9�F�5�F�9�0�5�G�F�B�U�V�S�F�U�B�H�a�[�G�!�C�B�T�F�G�P�O�U�a�D�!�[�G�!�T�D�S�J�Q�U�a�D�!�[�G�!�M�B�O�H�V�B�H�F
2*/ �a�D�!�[�G�!�J�O�E�F�Y���a�!�U�F�N�Q�D�O�U�B
2*0 �a�!�U�F�N�Q�T�X�B�U�S�V�F
2*2 �a�D�!�[�G�!�J�O�E�F�Y�a�!�U�F�N�Q�D�O�U�C
2*3 �a�F�M�T�F
2*4 �a�B�E�W�B�O�D�F�a�D�!�[�G�!�J�O�E�F�Y�a�!�O�F
2*, �a�G�J
2*- �a�S�F�Q�F�B�U�^

. keyval definitions

This is the tedious sectionwhere we correlate all possible (eventually) font feature
requestswith their X6TEX representations.

.. Pre-parsed features

Thesefeaturesareextracted from the font feature list beforeall others,using xkey"
valÕs�a�T�F�U�L�F�Z�T��.

�&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�OFor fonts that arenÕtinstalled in the system. If no argument
is given, the font is located with �L�Q�T�F�X�I�J�D�I; itÕseither in the current directory or
the TEX tree. Otherwise, the argument given deÞnesthe Þle path of the font.

2/+ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�S�F�Q�B�S�T�F�^�\�&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�O�^�<�>�\��
2/. �a�[�G�!�J�D�V�U�S�V�F
2/* �a�[�G�!�O�P�C�G�U�S�V�F�a�[�G�!�O�P�J�U�U�S�V�F
2// �a�H�E�F�G�a�[�G�!�G�P�O�U�!�X�S�B�Q�������\�<�����������>�^�^

�3�F�O�E�F�S�F�SThis feature 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 even whether certain features are avail-
able.

2/0 �a�E�F�G�J�O�F�!�D�I�P�J�D�F�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�3�F�O�E�F�S�F�S�^�\�"�"�5�
�*�$�6�^�\��
2/2 �a�F�E�F�G�a�[�G�!�T�V�G�G�J�Y�\�a�[�G�!�T�V�G�G�J�Y�������^��
2/3 �a�G�P�O�U�a�[�G�!�C�B�T�F�G�P�O�U�����a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
2/4 �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���S�F�O�E�������^�^

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

2/, �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�4�D�S�J�Q�U�^�\��
2/- �a�[�G�!�J�D�V�U�S�V�F
20+ �a�F�E�F�G�a�[�G�!�T�V�G�G�J�Y�\�a�[�G�!�T�V�G�G�J�Y���*�$�6�^��
20. �a�G�P�O�U�a�[�G�!�C�B�T�F�G�P�O�U�����a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
20* �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���T�D�S�J�Q�U�������^��
20/ �\�a�T�F�U�L�F�Z�T�<�[�G�!�G�F�B�U�>�\�4�D�S�J�Q�U�^�\�����^�^�^
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Exactly the same:

200�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�-�B�O�H�V�B�H�F�^�\��
202 �a�[�G�!�J�D�V�U�S�V�F
203 �a�F�E�F�G�a�[�G�!�T�V�G�G�J�Y�\�a�[�G�!�T�V�G�G�J�Y���*�$�6�^��
204 �a�G�P�O�U�a�[�G�!�C�B�T�F�G�P�O�U�����a�[�G�!�G�P�O�U�!�X�S�B�Q�a�[�G�!�G�P�O�U�O�B�N�F�a�[�G�!�T�V�G�G�J�Y���B�U�a�G�!�T�J�[�F�Q�U
20, �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���M�B�O�H�V�B�H�F�������^��
20- �\�a�T�F�U�L�F�Z�T�<�[�G�!�G�F�B�U�>�\�-�B�O�H�^�\�����^�^�^

.. Bold/italic choosing options

The �#�P�M�E, �*�U�B�M�J�D, and �#�P�M�E�*�U�B�M�J�Dfeatures are for deÞning explicitly the bold
and italic fonts used in a font family. v#!$ introduced arbitrary font features for
these shapes (�#�P�M�E�'�F�B�U�V�S�F�T, etc.), so the names of the shape-selecting options
were appended with �'�P�O�Ufor consistency.

Fonts Upright:

22+�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�6�Q�S�J�H�I�U�'�P�O�U�^�\��
22. �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
22* �a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F�����a�!�O�J�M���a�[�G�!�V�Q
22/ �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�V�Q�������^�^

Bold:

220�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�#�P�M�E�'�P�O�U�^�\��
222 �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
223 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
224 �a�[�G�!�O�P�C�G�U�S�V�F
22, �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�O�P�C�G�^��
22- �a�F�M�T�F
23+ �a�[�G�!�O�P�C�G�G�B�M�T�F
23. �a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F�����a�!�O�J�M���a�[�G�!�C�G
23* �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�C�G�������^��
23/ �a�G�J�^

Samefor italic:

230�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�*�U�B�M�J�D�'�P�O�U�^�\��
232 �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
233 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
234 �a�[�G�!�O�P�J�U�U�S�V�F
23, �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�O�P�J�U�^��
23- �a�F�M�T�F
24+ �a�[�G�!�O�P�J�U�G�B�M�T�F
24. �a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F�����a�!�O�J�M���a�[�G�!�J�U
24* �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�J�U�������^��
24/ �a�G�J�^

Simpler for bold+italic:

240�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�#�P�M�E�*�U�B�M�J�D�'�P�O�U�^�\��
242 �a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F�����a�!�O�J�M���a�[�G�!�C�G�J�U
243 �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�C�G�J�U�������^�^

Small capsisnÕtpre-parsed becauseit can vary with others above:

244�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�4�N�B�M�M�$�B�Q�T�'�P�O�U�^�\��
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24, �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
24- �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
2,+ �a�[�G�!�O�P�T�D�U�S�V�F
2,. �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�O�P�T�D�^��
2,* �a�F�M�T�F
2,/ �a�[�G�!�O�P�T�D�G�B�M�T�F
2,0 �a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F�����a�!�O�J�M���a�[�G�!�T�D
2,2 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�T�D���a�[�B�Q�!�T�Q�B�D�F���� �a�!�F�N�Q�U�Z�^��
2,3 �a�G�J�^

�a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�FThis macro takes the Þrst token of its input and ends up deÞning ���� to the name
of the font depending if itÕsbeen speciÞed in full (Ò�#�B�T�L�F�S�W�J�M�M�F�� �4�F�N�J�C�P�M�EÓ)or
in abbreviation (Ò�����4�F�N�J�C�P�M�EÓ).

This could be done more ßexibly by making �� active; IÕllchange it later if I
need to.

2,4 �a�E�F�G�a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F���������a�!�O�J�M�������\��
2,, �a�J�G�������a�S�F�M�B�Y
2,- �a�F�E�F�G�����\�a�[�G�!�G�P�O�U�O�B�N�F�����^��
2-+ �a�F�M�T�F
2-. �a�F�E�F�G�����\���������^��
2-* �a�G�J�^

Features
2-/ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�6�Q�S�J�H�I�U�'�F�B�U�V�S�F�T�^�\��
2-0 �a�E�F�G�a�[�G�!�V�Q�!�G�F�B�U�\�
�����^��
2-2 �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�S�N�G�F�B�U�������^�^
2-3 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�#�P�M�E�'�F�B�U�V�S�F�T�^�\��
2-4 �a�E�F�G�a�[�G�!�C�G�!�G�F�B�U�\�
�����^��
2-, �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�C�G�G�F�B�U�������^�^
2-- �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�*�U�B�M�J�D�'�F�B�U�V�S�F�T�^�\��
3++ �a�E�F�G�a�[�G�!�J�U�!�G�F�B�U�\�
�����^��
3+. �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�J�U�G�F�B�U�������^�^
3+* �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�#�P�M�E�*�U�B�M�J�D�'�F�B�U�V�S�F�T�^�\��
3+/ �a�E�F�G�a�[�G�!�C�G�J�U�!�G�F�B�U�\�
�����^��
3+0 �a�F�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�C�G�J�U�G�F�B�U�������^�^

Note that small capsfeatures canvary by shape,so thesein fact arenÕtpre-parsed.

3+2�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T�^�\��
3+3 �a�V�O�M�F�T�T�a�J�G�[�G�!�G�J�S�T�U�U�J�N�F�a�E�F�G�a�[�G�!�T�D�!�G�F�B�U�\�
�����^�a�G�J
3+4 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�T�D�G�F�B�U���a�[�B�Q�!�T�Q�B�D�F���� �a�!�F�N�Q�U�Z�^�^

paragraphFeatures varying by size TODO: sizezfeatures and italicfont (etc)
donÕtplay nice

3+, �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�Q�S�F�Q�B�S�T�F�^�\�4�J�[�F�'�F�B�U�V�S�F�T�^�\��
3+- �a�V�O�M�F�T�T�a�J�G�[�G�!�G�J�S�T�U�U�J�N�F�a�E�F�G�a�[�G�!�T�J�[�F�!�G�F�B�U�\�����^�a�G�J
3.+ �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\�T�J�[�F�G�F�B�U���a�[�B�Q�!�T�Q�B�D�F���� �a�!�F�N�Q�U�Z�^�^

3.. �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�T�J�[�J�O�H�^�\�4�J�[�F�^�\�a�E�F�G�a�[�G�!�T�J�[�F�\�����^�^
3.* �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�T�J�[�J�O�H�^�\�'�P�O�U�^�\�a�E�F�G�a�[�G�!�T�J�[�F�!�G�O�U�\�����^�^

0,



.. Font-independent features

Thesefeatures can be applied to any font.

Scale If the input isnÕtone of the pre-deÞned string options, then itÕsgotta be
numerical. �a�[�G�!�D�B�M�D�!�T�D�B�M�Fdoes all the work in the auto-scaling cases.

3./ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�4�D�B�M�F�^�\��
3.0 �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
3.2 �a�F�E�F�G�a�!�U�F�N�Q�C�\�.�B�U�D�I�-�P�X�F�S�D�B�T�F�^��
3.3 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�U�F�N�Q�C
3.4 �a�[�G�!�D�B�M�D�!�T�D�B�M�F�\���^��
3., �a�F�M�T�F
3.- �a�F�E�F�G�a�!�U�F�N�Q�C�\�.�B�U�D�I�6�Q�Q�F�S�D�B�T�F�^��
3*+ �a�J�G�Y�a�!�U�F�N�Q�B�a�!�U�F�N�Q�C
3*. �a�[�G�!�D�B�M�D�!�T�D�B�M�F�\���^��
3** �a�F�M�T�F
3*/ �a�F�E�F�G�a�[�G�!�T�D�B�M�F�\�����^��
3*0 �a�G�J
3*2 �a�G�J
3*3 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���T�D�B�M�F���a�[�G�!�T�D�B�M�F�^��
3*4 �a�F�E�F�G�a�[�G�!�T�D�B�M�F�\�T���<�a�[�G�!�T�D�B�M�F�>�^�^

�a�[�G�!�D�B�M�D�!�T�D�B�M�FThis macro calculates the amount of scaling between the default roman font and
the (default shapeof) 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 X6TEX).

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

3*, �a�O�F�X�D�P�N�N�B�O�E�a�[�G�!�D�B�M�D�!�T�D�B�M�F�<���>�\��
3*- �a�C�F�H�J�O�H�S�P�V�Q
3/+ �a�S�N�G�B�N�J�M�Z
3/. �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�B�\�a�G�P�O�U�E�J�N�F�O�����a�G�P�O�U�^��
3/* �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�C�\�a�G�P�O�U�E�J�N�F�O�����a�[�G�!�C�B�T�F�G�P�O�U�^��
3// �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�D�\���Q�U���a�S�B�U�J�P�\�a�!�U�F�N�Q�E�J�N�B�^�\�a�!�U�F�N�Q�E�J�N�C�^�^��
3/0 �a�Y�E�F�G�a�[�G�!�T�D�B�M�F�\�a�T�U�S�J�Q�!�Q�U�a�!�U�F�N�Q�E�J�N�D�^��
3/2 �a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�\�a�[�G�!�G�P�O�U�O�B�N�F�a�T�Q�B�D�F�T�D�B�M�F�� �a�[�G�!�T�D�B�M�F�^��
3/3 �a�F�O�E�H�S�P�V�Q�^

Inter-word space Theseoptions set the relevant �a�G�P�O�U�E�J�N�F�Os for the font being
loaded.

3/4 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�8�P�S�E�4�Q�B�D�F�^�\��
3/, �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���X�P�S�E�T�Q�B�D�F�������^��
3/- �a�V�O�M�F�T�T�a�J�G�[�G�!�G�J�S�T�U�U�J�N�F
30+ �a�[�G�!�X�P�S�E�T�Q�B�D�F�!�Q�B�S�T�F�����
�a�[�G�!�!�J�J�
�a�[�G�!�!�J�J�J�
�a�[�G�!�!
30. �a�G�J�^

�a�[�G�!�X�P�S�E�T�Q�B�D�F�!�Q�B�S�T�FThis macro determines if the input to �8�P�S�E�4�Q�B�D�Fis of the form �\�9� ôr �\�9�
�:�
�;�^and
executesthe font scaling. If the former input, it executes�\�9�
�9�
�9�.̂
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30* �a�E�F�G�a�[�G�!�X�P�S�E�T�Q�B�D�F�!�Q�B�S�T�F�����
�����
�����
�����a�[�G�!�!�\��
30/ �a�E�F�G�a�!�U�F�N�Q�B�\�����^��
300 �a�J�G�Y�a�!�U�F�N�Q�B�a�!�F�N�Q�U�Z
302 �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�B�\�����a�G�P�O�U�E�J�N�F�O���a�[�G�!�C�B�T�F�G�P�O�U�^��
303 �a�!�U�F�N�Q�E�J�N�C�a�!�U�F�N�Q�E�J�N�B
304 �a�!�U�F�N�Q�E�J�N�D�a�!�U�F�N�Q�E�J�N�B
30, �a�F�M�T�F
30- �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�B�\�����a�G�P�O�U�E�J�N�F�O���a�[�G�!�C�B�T�F�G�P�O�U�^��
32+ �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�C�\�����a�G�P�O�U�E�J�N�F�O���a�[�G�!�C�B�T�F�G�P�O�U�^��
32. �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�D�\�����a�G�P�O�U�E�J�N�F�O���a�[�G�!�C�B�T�F�G�P�O�U�^��
32* �a�G�J
32/ �a�F�E�F�G�a�[�G�!�B�E�K�V�T�U�\�a�[�G�!�B�E�K�V�T�U
320 �a�G�P�O�U�E�J�N�F�O���a�G�P�O�U�a�U�I�F�a�!�U�F�N�Q�E�J�N�B
322 �a�G�P�O�U�E�J�N�F�O���a�G�P�O�U�a�U�I�F�a�!�U�F�N�Q�E�J�N�C
323 �a�G�P�O�U�E�J�N�F�O���a�G�P�O�U�a�U�I�F�a�!�U�F�N�Q�E�J�N�D�^�^

Punctuation space Scaling factor for the nominal �a�G�P�O�U�E�J�N�F�O#4.

324�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F�^�\��
32, �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���Q�V�O�D�U�T�Q�B�D�F�������^��
32- �a�T�F�U�M�F�O�H�U�I�a�!�U�F�N�Q�E�J�N�B�\�����a�G�P�O�U�E�J�N�F�O���a�[�G�!�C�B�T�F�G�P�O�U�^��
33+ �a�F�E�F�G�a�[�G�!�B�E�K�V�T�U�\�a�[�G�!�B�E�K�V�T�U�a�G�P�O�U�E�J�N�F�O���a�G�P�O�U�a�U�I�F�a�!�U�F�N�Q�E�J�N�B�^�^

Letterspacing
33. �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�-�F�U�U�F�S�4�Q�B�D�F�^�\��
33* �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���U�S�B�D�L�J�O�H�������^��
33/ �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�M�F�U�U�F�S�T�Q�B�D�F�������^�^

Hyphenation character This feature takesoneof three arguments: Ô�/�P�O�FÕ,!glyph",
or !slot". If the input isnÕtthe Þrst, and itÕsone character, then itÕsthe second;oth-
erwise, itÕsthe third.

330�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�)�Z�Q�I�F�O�$�I�B�S�^�\��
332 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���I�Z�Q�I�F�O�D�I�B�S�������^��
333 �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��
334 �a�F�E�F�G�a�!�U�F�N�Q�C�\�/�P�O�F�^��
33, �a�J�G�Y�a�!�U�F�N�Q�B�a�!�U�F�N�Q�C
33- �a�H�!�B�E�E�U�P�!�N�B�D�S�P�a�[�G�!�B�E�K�V�T�U�\�a�I�Z�Q�I�F�O�D�I�B�S�a�G�P�O�U�����a�S�F�M�B�Y�^��
34+ �a�F�M�T�F
34. �a�[�G�!�D�I�F�D�L�!�P�O�F�!�D�I�B�S�����a�[�G�!�!
34* �a�J�G�Y�a�!�U�F�N�Q�C�a�!�F�N�Q�U�Z
34/ �\�a�[�G�!�C�B�T�F�G�P�O�U�a�F�Y�Q�B�O�E�B�G�U�F�S�a�J�G�O�V�N�a�F�Y�Q�B�O�E�B�G�U�F�S�a�9�F�5�F�9�D�I�B�S�H�M�Z�Q�I
340 �a�F�Y�Q�B�O�E�B�G�U�F�S�A���� �� ��
342 �a�H�!�B�E�E�U�P�!�N�B�D�S�P�a�[�G�!�B�E�K�V�T�U�\��
343 �\�a�F�Y�Q�B�O�E�B�G�U�F�S�a�I�Z�Q�I�F�O�D�I�B�S�a�F�Y�Q�B�O�E�B�G�U�F�S
344 �a�G�P�O�U�a�F�Y�Q�B�O�E�B�G�U�F�S�A�����^�^��
34, �a�F�M�T�F
34- �a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S
3,+ �\�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�T�Q�B�D�F�E�P�F�T�O���U�B�Q�Q�F�B�S�U�P�I�B�W�F�U�I�F�H�M�Z�Q�I
3,. �D�P�S�S�F�T�Q�P�O�E�J�O�H�U�P�������^
3,* �\�:�P�V�D�B�O���U�I�Z�Q�I�F�O�B�U�F�X�J�U�I�B�D�I�B�S�B�D�U�F�S�U�I�B�U���T �O�P�U�B�W�B�J�M�B�C�M�F���^
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3,/ �a�G�J�^��
3,0 �a�F�M�T�F
3,2 �\�a�[�G�!�C�B�T�F�G�P�O�U�a�J�G�O�V�N�a�9�F�5�F�9�D�I�B�S�H�M�Z�Q�I������ ��
3,3 �a�H�!�B�E�E�U�P�!�N�B�D�S�P�a�[�G�!�B�E�K�V�T�U�\�a�I�Z�Q�I�F�O�D�I�B�S�a�G�P�O�U�����a�S�F�M�B�Y�^��
3,4 �a�F�M�T�F
3,, �a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S
3,- �\�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�T�Q�B�D�F�E�P�F�T�O���U�B�Q�Q�F�B�S�U�P�I�B�W�F�U�I�F�H�M�Z�Q�I
3-+ �D�P�S�S�F�T�Q�P�O�E�J�O�H�U�P�������^
3-. �\�:�P�V�D�B�O���U�I�Z�Q�I�F�O�B�U�F�X�J�U�I�B�D�I�B�S�B�D�U�F�S�U�I�B�U���T �O�P�U�B�W�B�J�M�B�C�M�F���^��
3-* �a�G�J�^��
3-/ �a�G�J
3-0 �a�G�J�^
3-2 �a�E�F�G�a�[�G�!�D�I�F�D�L�!�P�O�F�!�D�I�B�S���������a�[�G�!�!�\�a�E�F�G�a�!�U�F�N�Q�C�\�����^�^

Colour
3-3 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�$�P�M�P�V�S�^�\��
3-4 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���D�P�M�������^��
3-, �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�D�P�M�P�S�������^�^
3-- �a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�$�P�M�P�V�S�^�\�$�P�M�P�S�^

Mapping
4++�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�.�B�Q�Q�J�O�H�^�\��
4+. �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���N�B�Q�������^��
4+* �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�N�B�Q�Q�J�O�H�������^�^

.. Continuous font axes

4+/ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�8�F�J�H�I�U�^�\��
4+0 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���X�F�J�H�I�U�������^��
4+2 �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�X�F�J�H�I�U�������^�^
4+3�a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�8�J�E�U�I�^�\��
4+4 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���X�J�E�U�I�������^��
4+, �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�X�J�E�U�I�������^�^
4+- �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�0�Q�U�J�D�B�M�4�J�[�F�^�\��
4.+ �a�J�G�[�G�!�J�D�V
4.. �a�F�E�F�G�a�[�G�!�T�V�G�G�J�Y�\�a�[�G�!�T�V�G�G�J�Y���4�������^��
4.* �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���T�J�[�F�������^��
4./ �a�G�J
4.0 �a�J�G�[�G�!�N�N
4.2 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���T�J�[�F�������^��
4.3 �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�P�Q�U�J�D�B�M�T�J�[�F�������^��
4.4 �a�G�J
4., �a�J�G�[�G�!�J�D�V�a�F�M�T�F
4.- �a�J�G�[�G�!�N�N�a�F�M�T�F
4*+ �a�J�G�[�G�!�G�J�S�T�U�U�J�N�F
4*. �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H
4** �\�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�T�Q�B�D�F�E�P�F�T�O���U�B�Q�Q�F�B�S
4*/ �U�P�I�B�W�F�B�O�0�Q�U�J�D�B�M�4�J�[�F�B�Y�J�T�^��
4*0 �a�G�J
4*2 �a�G�J
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4*3 �a�G�J�^

.. Font transformations

4*4 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�'�B�L�F�4�M�B�O�U�^�\��
4*, �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���T�M�B�O�U�������^��
4*- �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�T�M�B�O�U�������^�^
4/+ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�'�B�L�F�4�U�S�F�U�D�I�^�\��
4/. �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���F�Y�U�F�O�E�������^��
4/* �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�F�Y�U�F�O�E�������^�^
4// �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�'�B�L�F�#�P�M�E�^�\��
4/0 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���F�N�C�P�M�E�F�O�������^��
4/2 �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�F�N�C�P�M�E�F�O�������^�^

.. Ligatures

The call to the nestedkeyval family must be wrapped in bracesto hide the parent
list (this later requires the use of global deÞnitions (�a�Y�E�F�G) in �a�[�G�!�V�Q�E�B�U�F�!������).
Both AAT and OpenType names are o5ered to chose�3�B�S�F/ �%�J�T�D�S�F�U�J�P�O�B�S�Zliga-
tures.

4/3 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�-�J�H�B�U�V�S�F�T�^
4/4 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�3�F�R�V�J�S�F�E�^�\���^�\���^�\���S�M�J�H�^
4/, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�3�F�R�V�J�S�F�E�^�\���^�\���^�\���S�M�J�H�^
4/- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�$�P�N�N�P�O�^�\���^�\���^�\���M�J�H�B�^
40+�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�$�P�N�N�P�O�^�\���^�\���^�\���M�J�H�B�^
40. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�3�B�S�F�^�\���^�\���^�\���E�M�J�H�^
40* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�3�B�S�F�^�\���^�\���^�\���E�M�J�H�^
40/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�%�J�T�D�S�F�U�J�P�O�B�S�Z�^�\���^�\���^�\���E�M�J�H�^
400�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�%�J�T�D�S�F�U�J�P�O�B�S�Z�^�\���^�\���^�\���E�M�J�H�^
402�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�$�P�O�U�F�Y�U�V�B�M�^�\�^�\�^ �\���D�M�J�H�^
403�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�$�P�O�U�F�Y�U�V�B�M�^�\�^�\�^ �\���D�M�J�H�^
404�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�)�J�T�U�P�S�J�D�B�M�^�\�^�\�^ �\���I�M�J�H�^
40, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�)�J�T�U�P�S�J�D�B�M�^�\�^�\�^ �\���I�M�J�H�^
40- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�-�P�H�P�T�^�\���^�\���^�\�^
42+�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�-�P�H�P�T�^�\���^�\���^�\�^
42. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�3�F�C�V�T�^�\���^�\���^�\�^
42* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�3�F�C�V�T�^�\���^�\���^�\�^
42/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�%�J�Q�I�U�I�P�O�H�^�\���^�\�����^�\�^
420�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�%�J�Q�I�U�I�P�O�H�^�\���^�\�����^�\�^
422�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�4�R�V�B�S�F�E�^�\���^�\�����^�\�^
423�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�4�R�V�B�S�F�E�^�\���^�\�����^�\�^
424�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�"�C�C�S�F�W�4�R�V�B�S�F�E�^�\���^�\�����^�\�^
42, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�"�C�C�S�F�W�4�R�V�B�S�F�E�^�\���^�\�����^�\�^
42- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�*�D�F�M�B�O�E�J�D�^�\���^�\�����^�\�^
43+�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�J�H�B�U�V�S�F�T�^�\�/�P�*�D�F�M�B�O�E�J�D�^�\���^�\�����^�\�^

.. Letters

43. �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�-�F�U�U�F�S�T�^
43* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�/�P�S�N�B�M�^�\���^�\���^�\�^
43/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�^�\���^�\���^�\���D�B�T�F�^
430�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�-�P�X�F�S�D�B�T�F�^�\���^�\���^�\�^
432�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�4�N�B�M�M�$�B�Q�T�^�\���^�\���^�\���T�N�D�Q�^
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433�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�1�F�U�J�U�F�$�B�Q�T�^�\�^ �\�^ �\���Q�D�B�Q�^
434�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�4�N�B�M�M�$�B�Q�T�^�\�^ �\�^ �\���D���T�D�^
43, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�1�F�U�J�U�F�$�B�Q�T�^�\�^�\�^ �\���D���Q�D�^
43- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�*�O�J�U�J�B�M�$�B�Q�T�^�\���^�\���^�\�^
44+�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�O�J�D�B�T�F�^�\�^ �\�^ �\���V�O�J�D�^

.. Numbers

Thesewere originally separated into �/�V�N�C�F�S�$�B�T�Fand �/�V�N�C�F�S�4�Q�B�D�J�O�Hfollowing
AAT, but it makes more senseto combine them.

Both naming conventions are o5ered to selectthe number case.

44. �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�/�V�N�C�F�S�T�^
44* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�.�P�O�P�T�Q�B�D�F�E�^�\���^ �\���^�\���U�O�V�N�^
44/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�1�S�P�Q�P�S�U�J�P�O�B�M�^�\���^ �\���^�\���Q�O�V�N�^
440�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�-�P�X�F�S�D�B�T�F�^�\�����^�\���^�\���P�O�V�N�^
442�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�0�M�E�4�U�Z�M�F�^�\�����^�\���^�\���P�O�V�N�^
443�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�^�\�����^�\���^�\���M�O�V�N�^
444�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�-�J�O�J�O�H�^�\�����^�\���^�\���M�O�V�N�^
44, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�4�M�B�T�I�F�E�;�F�S�P�^�\�����^�\���^�\���[�F�S�P�^
44- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�/�V�N�C�F�S�T�^�\�/�P�4�M�B�T�I�F�E�;�F�S�P�^�\�����^�\���^�\���[�F�S�P�^

.. Contextuals

4,+ �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�$�P�O�U�F�Y�U�V�B�M�T�^
4,. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�4�X�B�T�I�^�\�^ �\�^ �\���D�T�X�I�^
4,* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�4�X�B�T�I�^�\�^ �\�^ �\���D�T�X�I�^
4,/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�"�M�U�F�S�O�B�U�F�^�\�^ �\�^ �\���D�B�M�U�^
4,0 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�"�M�U�F�S�O�B�U�F�^�\�^ �\�^ �\���D�B�M�U�^
4,2 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�8�P�S�E�*�O�J�U�J�B�M�^�\���^�\���^�\���J�O�J�U�^
4,3 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�8�P�S�E�*�O�J�U�J�B�M�^�\���^�\���^�\���J�O�J�U�^
4,4 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�8�P�S�E�'�J�O�B�M�^�\���^�\���^�\���G�J�O�B�^
4,, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�8�P�S�E�'�J�O�B�M�^�\���^�\���^�\���G�J�O�B�^
4,- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�-�J�O�F�*�O�J�U�J�B�M�^�\���^�\���^�\�^
4-+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�-�J�O�F�*�O�J�U�J�B�M�^�\���^�\���^�\�^
4-. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�-�J�O�F�'�J�O�B�M�^�\���^�\���^�\���G�B�M�U�^
4-* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�-�J�O�F�'�J�O�B�M�^�\���^�\���^�\���G�B�M�U�^
4-/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�*�O�O�F�S�^�\���^�\���^�\���N�F�E�J�^
4-0 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�/�P�*�O�O�F�S�^�\���^�\���^�\���N�F�E�J�^

.. Diacritics

4-2 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�%�J�B�D�S�J�U�J�D�T�^
4-3 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�%�J�B�D�S�J�U�J�D�T�^�\�4�I�P�X�^�\���^�\���^�\�^
4-4 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�%�J�B�D�S�J�U�J�D�T�^�\�)�J�E�F�^�\���^�\���^�\�^
4-, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�%�J�B�D�S�J�U�J�D�T�^�\�%�F�D�P�N�Q�P�T�F�^�\���^�\���^�\�^

.. Kerning

4-- �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�,�F�S�O�J�O�H�^
,++ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^�\�6�Q�Q�F�S�D�B�T�F�^�\�^�\�^�\���D�Q�T�Q�^
,+. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^�\�0�O�^�\�^�\�^�\���L�F�S�O�^
,+* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^�\�0�G�G�^�\�^�\�^�\���L�F�S�O�^
,+/ ���a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^�\�7�F�S�U�J�D�B�M�^�\�^�\�^�\���W�L�S�O�^
,+0 ���a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^
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,+2 �� �\�7�F�S�U�J�D�B�M�"�M�U�F�S�O�B�U�F�1�S�P�Q�P�S�U�J�P�O�B�M�^�\�^�\�^�\���W�Q�B�M�^
,+3 ���a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�,�F�S�O�J�O�H�^�\�7�F�S�U�J�D�B�M�"�M�U�F�S�O�B�U�F�)�B�M�G�8�J�E�U�I�^�\�^�\�^�\���W�I�B�M�^

.. Vertical position

,+4 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^
,+, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�/�P�S�N�B�M�^�\�����^�\���^�\�^
,+- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�4�V�Q�F�S�J�P�S�^�\�����^�\���^�\���T�V�Q�T�^
,.+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�*�O�G�F�S�J�P�S�^�\�����^�\���^�\���T�V�C�T�^
,.. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�0�S�E�J�O�B�M�^�\�����^�\���^�\���P�S�E�O�^
,.* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�/�V�N�F�S�B�U�P�S�^�\�^ �\�^ �\���O�V�N�S�^
,./ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�%�F�O�P�N�J�O�B�U�P�S�^�\�^�\�^ �\���E�O�P�N�^
,.0 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�^�\�4�D�J�F�O�U�J�G�J�D�*�O�G�F�S�J�P�S�^�\�^�\�^�\���T�J�O�G�^

.. Fractions

,.2 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�'�S�B�D�U�J�P�O�T�^
,.3 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�'�S�B�D�U�J�P�O�T�^�\�0�O�^�\�����^�\���^�\���G�S�B�D�^
,.4 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�'�S�B�D�U�J�P�O�T�^�\�0�G�G�^�\�����^�\���^�\���G�S�B�D�^
,., �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�'�S�B�D�U�J�P�O�T�^�\�%�J�B�H�P�O�B�M�^�\�����^�\���^�\�^
,.- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�'�S�B�D�U�J�P�O�T�^�\�"�M�U�F�S�O�B�U�F�^�\�^�\�^ �\���B�G�S�D�^

.. Alternates and variants

Selectednumerically becausethey donÕthave standard names.Very easyto pro-
cess,very annoying for the user!

,*+ �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�"�M�U�F�S�O�B�U�F�^�<���>�\��
,*. �a�T�F�U�L�F�Z�T���<�[�G�!�G�F�B�U�>�\�"�M�U�F�S�O�B�U�F�^�\�����^��
,** �a�V�O�M�F�T�T�a�J�G�Y�a�9�,�7�!�S�N�a�!�F�N�Q�U�Z
,*/ �a�E�F�G�a�9�,�7�!�U�G�B�N�\�"�M�U�F�S�O�B�U�F�^��
,*0 �a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�\�����^�\�����^�\���T�B�M�U�������^��
,*2 �a�G�J�^

,*3 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�7�B�S�J�B�O�U�^�\��
,*4 �a�T�F�U�L�F�Z�T���<�[�G�!�G�F�B�U�>�\�7�B�S�J�B�O�U�^�\�����^��
,*, �a�V�O�M�F�T�T�a�J�G�Y�a�9�,�7�!�S�N�a�!�F�N�Q�U�Z
,*- �a�E�F�G�a�9�,�7�!�U�G�B�N�\�7�B�S�J�B�O�U�^��
,/+ �a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�\�����^�\�����^�\���T�T�a�U�X�P�!�E�J�H�J�U�T�\�����^�^��
,/. �a�G�J�^

.. Style

,/* �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�4�U�Z�M�F�^
,// �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�"�M�U�F�S�O�B�U�F�^�\�^ �\�^ �\���T�B�M�U�^
,/0 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�*�U�B�M�J�D�^�\�����^�\���^�\���J�U�B�M�^
,/2 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�3�V�C�Z�^�\�����^�\���^�\���S�V�C�Z�^
,/3 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�4�X�B�T�I�^�\�^ �\�^ �\���T�X�T�I�^
,/4 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�)�J�T�U�P�S�J�D�^�\�^ �\�^ �\���I�J�T�U�^
,/, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�%�J�T�Q�M�B�Z�^�\�����^�\���^�\�^
,/- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�&�O�H�S�B�W�F�E�^�\�����^�\���^�\�^
,0+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�5�J�U�M�J�O�H�$�B�Q�T�^�\�����^�\���^�\���U�J�U�M�^
,0. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�5�B�M�M�$�B�Q�T�^�\�����^�\���^�\�^
,0* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�)�P�S�J�[�P�O�U�B�M�,�B�O�B�^�\�^�\�^ �\���I�L�O�B�^
,0/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�4�U�Z�M�F�^�\�7�F�S�U�J�D�B�M�,�B�O�B�^�\�^ �\�^ �\���W�L�O�B�^
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.. CJK shape

,00 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�$�+�,�4�I�B�Q�F�^
,02 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�5�S�B�E�J�U�J�P�O�B�M�^�\�����^�\���^�\���U�S�B�E�^
,03 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�4�J�N�Q�M�J�G�J�F�E�^�\�����^�\���^�\���T�N�Q�M�^
,04 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�+�*�4���������^�\�����^�\���^�\���K�Q�����^
,0, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�+�*�4���������^�\�����^�\���^�\���K�Q�����^
,0- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�+�*�4���������^�\�����^�\���^�\���K�Q�����^
,2+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�&�Y�Q�F�S�U�^�\�����^�\�����^�\���F�Y�Q�U�^
,2. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�+�,�4�I�B�Q�F�^�\�/�-�$�^�\�����^�\�����^�\���O�M�D�L�^

.. Character width

,2* �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^
,2/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�1�S�P�Q�P�S�U�J�P�O�B�M�^�\�����^�\���^�\���Q�X�J�E�^
,20 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�'�V�M�M�^�\�����^�\���^�\���G�X�J�E�^
,22 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�)�B�M�G�^�\�����^�\���^�\���I�X�J�E�^
,23 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�5�I�J�S�E�^�\�����^�\���^�\���U�X�J�E�^
,24 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�2�V�B�S�U�F�S�^�\�����^�\���^�\���R�X�J�E�^
,2, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�"�M�U�F�S�O�B�U�F�1�S�P�Q�P�S�U�J�P�O�B�M�^�\�����^�\���^�\���Q�B�M�U�^
,2- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�"�M�U�F�S�O�B�U�F�)�B�M�G�^�\�����^�\���^�\���I�B�M�U�^
,3+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�$�I�B�S�B�D�U�F�S�8�J�E�U�I�^�\�%�F�G�B�V�M�U�^�\�����^�\���^�\�^

.. Annotation

,3. �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�"�O�O�P�U�B�U�J�P�O�^
,3* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�0�G�G�^�\�����^�\���^�\���O�B�M�U�^
,3/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�0�O�^�\�^�\�^�\���O�B�M�U�^
,30 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�#�P�Y�^�\�����^�\���^�\�^
,32 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�3�P�V�O�E�F�E�#�P�Y�^�\�����^�\���^�\�^
,33 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�$�J�S�D�M�F�^�\�����^�\���^�\�^
,34 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�#�M�B�D�L�$�J�S�D�M�F�^�\�����^�\���^�\�^
,3, �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�1�B�S�F�O�U�I�F�T�J�T�^�\�����^�\���^�\�^
,3- �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�1�F�S�J�P�E�^�\�����^�\���^�\�^
,4+ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�3�P�N�B�O�/�V�N�F�S�B�M�T�^�\�����^�\���^�\�^
,4. �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�%�J�B�N�P�O�E�^�\�����^�\���^�\�^
,4* �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�#�M�B�D�L�4�R�V�B�S�F�^�\�����^�\���^�\�^
,4/ �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�#�M�B�D�L�3�P�V�O�E�4�R�V�B�S�F�^�\�����^�\�����^�\�^
,40 �a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O�\�"�O�O�P�U�B�U�J�P�O�^�\�%�P�V�C�M�F�$�J�S�D�M�F�^�\�����^�\�����^�\�^

.. Vertical

,42 �a�[�G�!�E�F�G�J�O�F�!�G�P�O�U�!�G�F�B�U�V�S�F�\�7�F�S�U�J�D�B�M�^
,43 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�7�F�S�U�J�D�B�M�^�\�3�P�U�B�U�F�E�(�M�Z�Q�I�T�^�<�>�\��
,44 �a�J�G�[�G�!�J�D�V
,4, �a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�\�^�\�^�\���W�S�U���^��
,4- �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���W�F�S�U�^��
,,+ �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�W�F�S�U�J�D�B�M�^��
,,. �a�F�M�T�F
,,* �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���W�F�S�U�^��
,,/ �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�W�F�S�U�J�D�B�M�^��
,,0 �a�G�J�^

.. Script
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,,2 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�"�S�B�C�J�D�^�\�B�S�B�C�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�"�S�N�F�O�J�B�O�^�\�B�S�N�O�^
,,3 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�B�M�J�O�F�T�F�^�\�C�B�M�J�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�F�O�H�B�M�J�^�\�C�F�O�H�^
,,4 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�P�Q�P�N�P�G�P�^�\�C�P�Q�P�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�S�B�J�M�M�F�^�\�C�S�B�J�^
,,, �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�V�H�J�O�F�T�F�^�\�C�V�H�J�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�V�I�J�E�^�\�C�V�I�E�^
,,- �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�#�Z�[�B�O�U�J�O�F�.�V�T�J�D�^�\�C�Z�[�N�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�B�O�B�E�J�B�O�4�Z�M�M�B�C�J�D�T�^�\�D�B�O�T�^
,-+ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�I�F�S�P�L�F�F�^�\�D�I�F�S�^
,-. �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�+�,�*�E�F�P�H�S�B�Q�I�J�D�^�\�I�B�O�J�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�P�Q�U�J�D�^�\�D�P�Q�U�^
,-* �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�Z�Q�S�J�P�U�4�Z�M�M�B�C�B�S�Z�^�\�D�Q�S�U�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�Z�S�J�M�M�J�D�^�\�D�Z�S�M�^
,-/ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�%�F�G�B�V�M�U�^�\�%�'�-�5�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�%�F�T�F�S�F�U�^�\�E�T�S�U�^
,-0 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�%�F�W�B�O�B�H�B�S�J�^�\�E�F�W�B�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�&�U�I�J�P�Q�J�D�^�\�F�U�I�J�^
,-2 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�F�P�S�H�J�B�O�^�\�H�F�P�S�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�M�B�H�P�M�J�U�J�D�^�\�H�M�B�H�^
,-3 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�P�U�I�J�D�^�\�H�P�U�I�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�S�F�F�L�^�\�H�S�F�L�^
,-4 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�V�K�B�S�B�U�J�^�\�H�V�K�S�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�(�V�S�N�V�L�I�J�^�\�H�V�S�V�^
,-, �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�)�B�O�H�V�M�+�B�N�P�^�\�K�B�N�P� �̂a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�)�B�O�H�V�M�^�\�I�B�O�H�^
,-- �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�)�B�O�V�O�P�P�^�\�I�B�O�P�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�)�F�C�S�F�X�^�\�I�F�C�S�^
-++ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�)�J�S�B�H�B�O�B�B�O�E�,�B�U�B�L�B�O�B�^�\�L�B�O�B�^
-+. �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�+�B�W�B�O�F�T�F�^�\�K�B�W�B�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�,�B�O�O�B�E�B�^�\�L�O�E�B�^
-+* �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�,�I�B�S�P�T�U�I�J�^�\�L�I�B�S�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�,�I�N�F�S�^�\�L�I�N�S�^
-+/ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�-�B�P�^�\�M�B�P�^ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�-�B�U�J�O�^�\�M�B�U�O�^
-+0 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�-�J�N�C�V�^�\�M�J�N�C�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�-�J�O�F�B�S�#�^�\�M�J�O�C�^
-+2 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�B�M�B�Z�B�M�B�N�^�\�N�M�Z�N�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�B�U�I�^�\�N�B�U�I�^
-+3 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�P�O�H�P�M�J�B�O�^�\�N�P�O�H�^
-+4 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�V�T�J�D�B�M�4�Z�N�C�P�M�T�^�\�N�V�T�D�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�Z�B�O�N�B�S�^�\�N�Z�N�S�^
-+, �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�/���L�P�^�\�O�L�P�^ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�0�H�I�B�N�^�\�P�H�B�N�^
-+- �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�0�M�E�*�U�B�M�J�D�^�\�J�U�B�M�^
-.+ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�0�M�E�1�F�S�T�J�B�O�$�V�O�F�J�G�P�S�N�^�\�Y�Q�F�P�^
-.. �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�0�S�J�Z�B�^�\�P�S�Z�B�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�0�T�N�B�O�Z�B�^�\�P�T�N�B�^
-.* �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�1�I�B�H�T���Q�B�^�\�Q�I�B�H�^ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�1�I�P�F�O�J�D�J�B�O�^�\�Q�I�O�Y�^
-./ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�3�V�O�J�D�^�\�S�V�O�S�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�4�I�B�W�J�B�O�^�\�T�I�B�X�^
-.0 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�4�J�O�I�B�M�B�^�\�T�J�O�I�^
-.2 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�4�V�N�F�S�P���"�L�L�B�E�J�B�O�$�V�O�F�J�G�P�S�N�^�\�Y�T�V�Y�^
-.3 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�4�Z�M�P�U�J�/�B�H�S�J�^�\�T�Z�M�P�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�4�Z�S�J�B�D�^�\�T�Z�S�D�^
-.4 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�B�H�B�M�P�H�^�\�U�H�M�H�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�B�H�C�B�O�X�B�^�\�U�B�H�C�^
-., �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�B�J�-�F�^�\�U�B�M�F�^ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�B�J�-�V�^�\�U�B�M�V�^
-.- �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�B�N�J�M�^�\�U�B�N�M�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�F�M�V�H�V�^�\�U�F�M�V�^
-*+ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�I�B�B�O�B�^�\�U�I�B�B�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�I�B�J�^�\�U�I�B�J�^
-*. �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�J�C�F�U�B�O�^�\�U�J�C�U�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�5�J�G�J�O�B�H�I�^�\�U�G�O�H�^
-** �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�6�H�B�S�J�U�J�D�$�V�O�F�J�G�P�S�N�^�\�V�H�B�S�^�a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�:�J�^�\�Z�J�^

.. Language

-*/ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�C�B�[�B�^�\�"�#�"�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�C�L�I�B�[�J�B�O�^�\�"�#�,�^
-*0 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�E�Z�H�I�F�^�\�"�%�:�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�G�S�J�L�B�B�O�T�^�\�"�'�,�^
-*2 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�G�B�S�^�\�"�'�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�H�B�X�^�\�"�(�8�^
-*3 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�M�U�B�J�^�\�"�-�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�N�I�B�S�J�D�^�\�"�.�)�^
-*4 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�S�B�C�J�D�^�\�"�3�"�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�B�S�J�^�\�"�3�*�^
-*, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�S�B�L�B�O�F�T�F�^�\�"�3�,�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�T�T�B�N�F�T�F�^�\�"�4�.�^
-*- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�U�I�B�Q�B�T�L�B�O�^�\�"�5�)�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�W�B�S�^�\�"�7�3�^
-/+ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�X�B�E�I�J�^�\�"�8�"�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�Z�N�B�S�B�^�\�"�:�.�^
-/. �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�"�[�F�S�J�^�\�"�;�&�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�E�B�H�B�^�\�#�"�%�^
-/* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�H�I�F�M�L�I�B�O�E�J�^�\�#�"�(�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�M�L�B�S�^�\�#�"�-�^
-// �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�V�M�F�^�\�#�"�6�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�S�C�F�S�^�\�#�#�3�^
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-/0 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�O�D�I�^�\�#�$�)�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�J�C�M�F�$�S�F�F�^�\�#�$�3�^
-/2 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�M�B�S�V�T�T�J�B�O�^�\�#�&�-�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�N�C�B�^�\�#�&�.�^
-/3 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�O�H�B�M�J�^�\�#�&�/�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�V�M�H�B�S�J�B�O�^�\�#�(�3�^
-/4 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�I�J�M�J�^�\�#�)�*�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�I�P�K�Q�V�S�J�^�\�#�)�0�^
-/, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�J�L�P�M�^�\�#�*�,�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�J�M�F�O�^�\�#�*�-�^
-/- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�M�B�D�L�G�P�P�U�^�\�#�,�'�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�M�P�D�I�J�^�\�#�-�*�^
-0+ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�M�B�O�U�F�^�\�#�-�/�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�M�U�J�^�\�#�-�5�^
-0. �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�N�C�B�S�B�^�\�#�.�#�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�N�J�M�F�L�F�^�\�#�.�-�^
-0* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�S�F�U�P�O�^�\�#�3�&�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�S�B�I�V�J�^�\�#�3�)�^
-0/ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�S�B�K�#�I�B�T�I�B�^�\�#�3�*�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�V�S�N�F�T�F�^�\�#�3�.�^
-00 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�B�T�I�L�J�S�^�\�#�4�)�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�#�F�U�J�^�\�#�5�*�^
-02 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�B�U�B�M�B�O�^�\�$�"�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�F�C�V�B�O�P�^�\�$�&�#�^
-03 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�F�D�I�F�O�^�\�$�)�&�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�B�I�B�(�V�S�B�H�F�^�\�$�)�(�^
-04 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�B�U�U�J�T�H�B�S�I�J�^�\�$�)�)�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�D�I�F�X�B�^�\�$�)�*�^
-0, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�V�L�D�I�J�^�\�$�)�,�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�Q�F�X�Z�B�O�^�\�$�)�1�^
-0- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�F�S�P�L�F�F�^�\�$�)�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�V�W�B�T�I�^�\�$�)�6�^
-2+ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�P�N�P�S�J�B�O�^�\�$�.�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�P�Q�U�J�D�^�\�$�0�1�^
-2. �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�S�F�F�^�\�$�3�&�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�B�S�S�J�F�S�^�\�$�3�3�^
-2* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�S�J�N�F�B�O�5�B�U�B�S�^�\�$�3�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�V�S�D�I�4�M�B�W�P�O�J�D�^�\�$�4�-�^
-2/ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�[�F�D�I�^�\�$�4�:�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�B�O�J�T�I�^�\�%�"�/�^
-20 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�B�S�H�X�B�^�\�%�"�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�P�P�E�T�$�S�F�F�^�\�%�$�3�^
-22 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�(�F�S�N�B�O�^�\�%�&�6�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�F�G�B�V�M�U�^�\�%�'�-�5�^
-23 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�P�H�S�J�^�\�%�(�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�J�W�F�I�J�^�\�%�*�7�^
-24 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�K�F�S�N�B�^�\�%�+�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�%�B�O�H�N�F�^�\�%�/�(�^
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.+,2 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�V�S�J�^�\�4�6�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�W�B�O�^�\�4�7�"�^

.+,3 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�X�F�E�J�T�I�^�\�4�7�&�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�X�B�E�B�Z�B�"�S�B�N�B�J�D�^�\�4�8�"�^
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.+,4 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�X�B�I�J�M�J�^�\�4�8�,�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�X�B�[�J�^�\�4�8�;�^

.+,, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�V�U�V�^�\�4�9�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�4�Z�S�J�B�D�^�\�4�:�3�^

.+,- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�C�B�T�B�S�B�O�^�\�5�"�#�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�K�J�L�J�^�\�5�"�+�^

.+-+ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�N�J�M�^�\�5�"�.�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�U�B�S�^�\�5�"�5�^

.+-. �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�)���$�S�F�F�^�\�5�$�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�F�M�V�H�V�^�\�5�&�-�^

.+-* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�P�O�H�B�O�^�\�5�(�/�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�J�H�S�F�^�\�5�(�3�^

.+-/ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�J�H�S�J�O�Z�B�^�\�5�(�:�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�I�B�J�^�\�5�)�"�^

.+-0 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�I�J�U�J�B�O�^�\�5�)�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�J�C�F�U�B�O�^�\�5�*�#�^

.+-2 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�S�L�N�F�O�^�\�5�,�.�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�F�N�O�F�^�\�5�.�/�^

.+-3 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�T�X�B�O�B�^�\�5�/�"�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�O�E�S�B�/�F�O�F�U�T�^�\�5�/�&�^

.+-4 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�P�O�H�B�^�\�5�/�(�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�P�E�P�^�\�5�0�%�^

.+-, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�T�P�O�H�B�^�\�5�4�(�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�S�P�Z�P�"�S�B�N�B�J�D�^�\�5�6�"�^

.+-- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�M�V�^�\�5�6�-�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�V�W�J�O�^�\�5�6�7�^

..++ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�X�J�^�\�5�8�*�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�E�N�V�S�U�^�\�6�%�.�^

..+. �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�L�S�B�J�O�J�B�O�^�\�6�,�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�S�E�V�^�\�6�3�%�^

..+* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�Q�Q�F�S�4�P�S�C�J�B�O�^�\�6�4�#�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�Z�H�I�V�S�^�\�6�:�(�^

..+/ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�6�[�C�F�L�^�\�6�;�#�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�7�F�O�E�B�^�\�7�&�/�^

..+0 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�7�J�F�U�O�B�N�F�T�F�^�\�7�*�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�B�^�\�8�"�^

..+2 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�B�H�E�J�^�\�8�"�(�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�F�T�U���$�S�F�F�^�\�8�$�3�^

..+3 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�F�M�T�I�^�\�8�&�-�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�8�P�M�P�G�^�\�8�-�'�^

..+4 �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�5�B�J�-�V�F�^�\�9�#�%�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�9�I�P�T�B�^�\�9�)�4�^

..+, �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�:�B�L�V�U�^�\�:�"�,�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�:�P�S�V�C�B�^�\�:�#�"�^

..+- �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�:���$�S�F�F�^�\�:�$�3�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�:�J�$�M�B�T�T�J�D�^�\�:�*�$�^

...+ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�:�J�.�P�E�F�S�O�^�\�:�*�.�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�O�F�T�F�)�P�O�H�,�P�O�H�^�\�;�)�)�^

.... �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�O�F�T�F�1�I�P�O�F�U�J�D�^�\�;�)�1�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�O�F�T�F�4�J�N�Q�M�J�G�J�F�E�^�\�;�)�4�^

...* �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�$�I�J�O�F�T�F�5�S�B�E�J�U�J�P�O�B�M�^�\�;�)�5�^�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�;�B�O�E�F�^�\�;�/�%�^

.../ �a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F�\�;�V�M�V�^�\�;�6�-�^

Turkish Turns out that many fonts use ÔTURÕas their Turkish language tag
rather than the speciÞedÔTRKÕ.Sowe check for both:

...0 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�!�G�F�B�U�>�\�-�B�O�H�^�\�5�V�S�L�J�T�I�^�<�>�\��

...2 �a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�H�\�5�3�,�^��

...3 �a�J�G�!�U�F�N�Q�T�X�B

...4 �a�D�!�[�G�!�M�B�O�H�V�B�H�F�a�!�U�F�N�Q�D�O�U�B�a�S�F�M�B�Y

..., �a�Y�E�F�G�a�[�G�!�M�B�O�H�V�B�H�F�!�O�B�N�F�\�5�V�S�L�J�T�I�^��

...- �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���M�B�O�H���5�V�S�L�J�T�I�^��

..*+ �a�Y�E�F�G�a�[�G�!�Q�S�F�!�G�G�\�a�[�G�!�Q�S�F�!�G�G�M�B�O�H�V�B�H�F���5�3�,�
�^��

..*. �a�F�M�T�F

..** �a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�H�\�5�6�3�^��

..*/ �a�J�G�!�U�F�N�Q�T�X�B

..*0 �a�D�!�[�G�!�M�B�O�H�V�B�H�F�a�!�U�F�N�Q�D�O�U�B�a�S�F�M�B�Y

..*2 �a�Y�E�F�G�a�[�G�!�M�B�O�H�V�B�H�F�!�O�B�N�F�\�5�V�S�L�J�T�I�^��

..*3 �a�Y�E�F�G�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H�\�a�[�G�!�G�B�N�J�M�Z�!�M�P�O�H���M�B�O�H���5�V�S�L�J�T�I�^��

..*4 �a�Y�E�F�G�a�[�G�!�Q�S�F�!�G�G�\�a�[�G�!�Q�S�F�!�G�G�M�B�O�H�V�B�H�F���5�6�3�
�^��

..*, �a�F�M�T�F

..*- �a�[�G�!�1�B�D�L�B�H�F�8�B�S�O�J�O�H�\�-�B�O�H�V�B�H�F�������� �O�P�U�B�W�B�J�M�B�C�M�F�a�[�G�!�O�M

../+ �G�P�S�G�P�O�U�a�G�P�O�U�O�B�N�F�a�[�G�!�C�B�T�F�G�P�O�U�a�[�G�!�O�M

../. �X�J�U�I�T�D�S�J�Q�U���a�[�G�!�T�D�S�J�Q�U�!�O�B�N�F�����^��

../* �a�G�J

..// �a�G�J�^
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.. Raw feature string

This allows savvy X6TEX-ers to input font features manually if they have already
memorised the OpenType abbreviations and donÕtmind not having error check-
ing.

../0 �a�E�F�G�J�O�F�!�L�F�Z�<�[�G�>�\�P�Q�U�J�P�O�T�^�\�3�B�X�'�F�B�U�V�S�F�^�\��

../2 �a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z�\���3�B�X�������^��

../3 �a�[�G�!�V�Q�E�B�U�F�!�G�G�\�����^�^

. Italic small caps

The following code for utilising italic small capssensibly is inspired from Philip
LehmanÕsTheFont Installation Guide. Note that �a�V�Q�T�I�B�Q�Fneeds to be used twice
to get from italic small capsto regular upright (it always goesto small caps,then
regular upright).

�a�T�J�T�I�B�Q�F
�a�U�F�Y�U�T�J

First, the commands for actually selecting italic small caps are deÞned. I use �T�J
as the NFSSshape for italic small caps,but I have seen�J�U�T�Dand �T�M�T�Dalso used.
�a�T�J�E�F�G�B�V�M�Umay be redeÞned to one of theseif required for compatibility.

../4 �a�Q�S�P�W�J�E�F�D�P�N�N�B�O�E���\�a�T�J�E�F�G�B�V�M�U�^�\�T�J�^

../, �a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�\�a�T�J�T�I�B�Q�F�^�\��

../- �a�O�P�U�!�N�B�U�I�!�B�M�Q�I�B�C�F�U�a�T�J�T�I�B�Q�F�a�S�F�M�B�Y

..0+ �a�G�P�O�U�T�I�B�Q�F�a�T�J�E�F�G�B�V�M�U�a�T�F�M�F�D�U�G�P�O�U�^

..0. �a�%�F�D�M�B�S�F�5�F�Y�U�'�P�O�U�$�P�N�N�B�O�E�\�a�U�F�Y�U�T�J�^�\�a�T�J�T�I�B�Q�F�^

�a�[�G�!�N�F�S�H�F�!�T�I�B�Q�FThis is the macro which enablesthe overload on the �a�����T�I�B�Q�Fcommands. It takes
three such arguments. In essence,the macro selectsthe Þrst argument, unless the
secondargument is already selected,in which caseit selectsthe third.

..0* �a�O�F�X�D�P�N�N�B�O�E���\�a�[�G�!�N�F�S�H�F�!�T�I�B�Q�F�^�<���>�\��

..0/ �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��

..00 �a�F�E�F�G�a�!�U�F�N�Q�C�\�����^��

..02 �a�J�G�Y�a�G�!�T�I�B�Q�F�a�!�U�F�N�Q�C

..03 �a�J�G�D�T�O�B�N�F�a�G�!�F�O�D�P�E�J�O�H���a�G�!�G�B�N�J�M�Z���a�G�!�T�F�S�J�F�T�������a�F�O�E�D�T�O�B�N�F

..04 �a�F�E�F�G�a�!�U�F�N�Q�B�\�����^��

..0, �a�G�J

..0- �a�G�J

..2+ �a�G�P�O�U�T�I�B�Q�F�\�a�!�U�F�N�Q�B�^�a�T�F�M�F�D�U�G�P�O�U�^

�a�J�U�T�I�B�Q�F
�a�T�D�T�I�B�Q�F
�a�V�Q�T�I�B�Q�F

Here the original �a�����T�I�B�Q�Fcommands are redeÞned to use the merge shape
macro.

..2. �a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�\�a�J�U�T�I�B�Q�F�^�\��

..2* �a�O�P�U�!�N�B�U�I�!�B�M�Q�I�B�C�F�U�a�J�U�T�I�B�Q�F�a�N�B�U�I�J�U

..2/ �a�[�G�!�N�F�S�H�F�!�T�I�B�Q�F�a�J�U�E�F�G�B�V�M�U�a�T�D�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�^

..20 �a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�\�a�T�M�T�I�B�Q�F�^�\��

..22 �a�O�P�U�!�N�B�U�I�!�B�M�Q�I�B�C�F�U�a�T�M�T�I�B�Q�F�a�S�F�M�B�Y

..23 �a�[�G�!�N�F�S�H�F�!�T�I�B�Q�F�a�T�M�E�F�G�B�V�M�U�a�T�D�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�^

..24 �a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�\�a�T�D�T�I�B�Q�F�^�\��

..2, �a�O�P�U�!�N�B�U�I�!�B�M�Q�I�B�C�F�U�a�T�D�T�I�B�Q�F�a�S�F�M�B�Y

..2- �a�[�G�!�N�F�S�H�F�!�T�I�B�Q�F�a�T�D�E�F�G�B�V�M�U�a�J�U�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�^

..3+ �a�%�F�D�M�B�S�F�3�P�C�V�T�U�$�P�N�N�B�O�E�\�a�V�Q�T�I�B�Q�F�^�\��
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..3. �a�O�P�U�!�N�B�U�I�!�B�M�Q�I�B�C�F�U�a�V�Q�T�I�B�Q�F�a�S�F�M�B�Y

..3* �a�[�G�!�N�F�S�H�F�!�T�I�B�Q�F�a�V�Q�E�F�G�B�V�M�U�a�T�J�E�F�G�B�V�M�U�a�T�D�E�F�G�B�V�M�U�^

�a�F�N
�a�F�N�Q�I

RedeÞnitions moved to the xltxtra package.

. Selecting maths fonts

Here, the fonts used in math mode are redeÞned to correspond to the default
roman, sansserif and typewriter fonts. Unfortunately, you can only deÞnemaths
fonts in the preamble, otherwise IÕdrun this code whenever �a�T�F�U�N�B�J�O�G�P�O�Uand
friends was run.

�a�[�G�!�N�B�U�IEverything here is performed �a�"�U�#�F�H�J�O�%�P�D�V�N�F�O�Uin order to overwrite euler Õsat-
tempt. This means fontspec must be loaded beforeeuler . We set up a conditional
to return an error if this rule is violated.

Sinceevery maths setup is slightly di5erent, we also take di5erent paths for
deÞning various math glyphs depending which maths font package has been
loaded. As far as I am aware, the only two options for X6TEX are euler and lucb"
math . Unless IÕvegot all confused and the mathtime fonts are not virtual fonts
either. But IÕmpretty sure they are.

..3/ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�F�V�M�F�S�^�\�a�[�G�!�Q�B�D�L�B�H�F�!�F�V�M�F�S�!�M�P�B�E�F�E�U�S�V�F�^

..30 �\�a�[�G�!�Q�B�D�L�B�H�F�!�F�V�M�F�S�!�M�P�B�E�F�E�G�B�M�T�F�^

..32 �a�E�F�G�a�[�G�!�N�B�U�I�\��

..33 �a�M�F�U�a�[�G�!�G�P�O�U�!�X�B�S�O�J�O�H�a�!�G�P�O�U�!�X�B�S�O�J�O�H

..34 �a�M�F�U�a�!�G�P�O�U�!�X�B�S�O�J�O�H�a�!�G�P�O�U�!�J�O�G�P

..3, �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�F�V�M�F�S�^�\��

..3- �a�J�G�[�G�!�Q�B�D�L�B�H�F�!�F�V�M�F�S�!�M�P�B�E�F�E

..4+ �a�[�G�!�N�B�U�I�!�F�V�M�F�S�U�S�V�F

..4. �a�F�M�T�F

..4* �a�[�G�!�1�B�D�L�B�H�F�&�S�S�P�S�\�5�I�F�F�V�M�F�S�Q�B�D�L�B�H�F�N�V�T�U�C�F�M�P�B�E�F�E�#�&�'�0�3�&�G�P�O�U�T�Q�F�D�^

..4/ �\�G�P�O�U�T�Q�F�D�P�O�M�Z�P�W�F�S�X�S�J�U�F�T�F�V�M�F�S���T �B�U�U�F�N�Q�U�U�P�?�?�+

..40 �E�F�G�J�O�F�U�I�F�N�B�U�I�T�U�F�Y�U�G�P�O�U�T�J�G�G�P�O�U�T�Q�F�D�J�T �?�?�+

..42 �M�P�B�E�F�E�B�G�U�F�S�F�V�M�F�S���5�Z�Q�F���S�F�U�V�S�O�� �U�P�Q�S�P�D�F�F�E�?�?�+

..43 �X�J�U�I�J�O�D�P�S�S�F�D�U�a�Q�S�P�U�F�D�U�a�N�B�U�I�J�U�
 �a�Q�S�P�U�F�D�U�a�N�B�U�I�C�G�
 �F�U�D�^

..44 �a�G�J�^�\�^

..4, �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�M�V�D�C�N�B�U�I�^�\�a�[�G�!�N�B�U�I�!�M�V�D�J�E�B�U�S�V�F�^�\�^

..4- �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�M�V�D�J�E�B�C�S�^�\�a�[�G�!�N�B�U�I�!�M�V�D�J�E�B�U�S�V�F�^�\�^

..,+ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�M�V�D�J�N�B�U�Y�^�\�a�[�G�!�N�B�U�I�!�M�V�D�J�E�B�U�S�V�F�^�\�^

KnuthÕsCM fonts fonts are all squashedtogether, combining letters, accents,text
symbols and maths symbols all in the one font, �D�N�S, plus other things in other
fonts. Becausewe are changing the roman font in the document, we need to rede-
Þneall of the maths glyphs in LATEXÕs�P�Q�F�S�B�U�P�S�Tmaths font to still go back to the
legacy �D�N�Sfont for all theserandom glyphs, unlessa separatemaths font package
has been loaded instead.

In every case,the maths accentsare always taken from the �P�Q�F�S�B�U�P�S�Tfont,
which is generally the main text font. (Actually, there is a �a�I�B�Uaccent in �&�V�M�F�S��
�'�S�B�D�U�V�S, but itÕsugly. SoI ignore it. Sorry if this causesinconvenience.)

..,. �a�%�F�D�M�B�S�F�4�Z�N�C�P�M�'�P�O�U�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�0�5���^�\�D�N�S�^�\�N�^�\�O�^

..,* �a�4�F�U�4�Z�N�C�P�M�'�P�O�U�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�C�P�M�E�^�\�0�5���^�\�D�N�S�^�\�C�Y�^�\�O�^
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..,/ �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�B�D�V�U�F�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..,0 �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�H�S�B�W�F�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..,2 �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�E�E�P�U�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�������^

..,3 �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�U�J�M�E�F�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�������^

..,4 �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�C�B�S�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..,, �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�C�S�F�W�F�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..,- �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�D�I�F�D�L�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..-+ �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�I�B�U�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�� �U�P�P�C�B�E�
 �F�V�M�F�S

..-. �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�E�P�U�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..-* �a�%�F�D�M�B�S�F�.�B�U�I�"�D�D�F�O�U�\�a�N�B�U�I�S�J�O�H�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

�a�D�P�M�P�O: what’s going on? Okay, so �� and �a�D�P�M�P�Oin maths mode are deÞned in
a few places,so I need to work out what does what. Respectively, we have:

�����G�P�O�U�N�B�U�I���M�U�Y��
�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�D�P�M�P�O�^�\�a�N�B�U�I�Q�V�O�D�U�^�\�P�Q�F�S�B�U�P�S�T�^�\�����"�^
�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�S�F�M�^�\�P�Q�F�S�B�U�P�S�T�^�\�����"�^

�����B�N�T�N�B�U�I���T�U�Z��
�a�S�F�O�F�X�D�P�N�N�B�O�E�\�a�D�P�M�P�O�^�\�a�O�P�C�S�F�B�L�a�N�T�L�J�Q���N�V�a�N�B�U�I�Q�V�O�D�U�\�^�a�O�P�O�T�D�S�J�Q�U
�a�N�L�F�S�O���a�U�I�J�O�N�V�T�L�J�Q�\���^�a�N�T�L�J�Q���N�V�Q�M�V�T���N�V�a�S�F�M�B�Y�^

�����F�V�M�F�S���T�U�Z��
�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�a�N�B�U�I�S�F�M�\�&�V�M�F�S�'�S�B�L�U�V�S�^�\�����"�^

�����M�V�D�C�N�B�U�I���T�U�Z��
�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�!�U�F�N�Q�C�^�\�a�N�B�U�I�Q�V�O�D�U�^�\�P�Q�F�S�B�U�P�S�T�^�\�����^
�a�J�G�Y�a�D�P�M�P�O�a�!�U�F�N�Q�C

�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�D�P�M�P�O�^�\�a�N�B�U�I�Q�V�O�D�U�^�\�P�Q�F�S�B�U�P�S�T�^�\�����^
�a�G�J
�a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�S�F�M�^�\�P�Q�F�S�B�U�P�S�T�^�\�����^

(3A16 = 5810) SoI think, basedon this summary, that it is fair to tell fontspec to
ÔreplaceÕthe operators font with legacymaths for this symbol, except when ams"
math is loaded sincewe want to keep its deÞnition.

..-/ �a�C�F�H�J�O�H�S�P�V�Q

..-0 �a�N�B�U�I�D�I�B�S�E�F�G�a�!�U�F�N�Q�B�����������"��

..-2 �a�M�F�U�a�O�F�Y�U�a�F�H�S�P�V�Q

..-3 �a�J�G�Y�a�D�P�M�P�O�a�!�U�F�N�Q�B

..-4 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�D�P�M�P�O�^�\�a�N�B�U�I�Q�V�O�D�U�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

..-, �a�G�J

..-- �a�F�O�E�H�S�P�V�Q

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

.*++ �a�J�G�[�G�!�N�B�U�I�!�F�V�M�F�S�a�F�M�T�F

.*+. �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�D�M�P�T�F�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.*+* �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�S�F�M�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.*+/ �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�Q�V�O�D�U�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.*+0 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\� �^�\�a�N�B�U�I�D�M�P�T�F�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^
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And theseones are deÞned both in euler and lucbmath , so we only need to run
this code if no extra maths packagehas been loaded.

.*+2 �a�J�G�[�G�!�N�B�U�I�!�M�V�D�J�E�B�a�F�M�T�F

.*+3 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*+4 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*+, �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*+- �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.+ �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.. �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.* �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*./ �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.0 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.2 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�A���^

.*.3 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�(�B�N�N�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.*.4 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�%�F�M�U�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.*., �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�5�I�F�U�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.*.- �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�-�B�N�C�E�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**+ �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�9�J�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**. �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�1�J�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.*** �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�4�J�H�N�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**/ �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�6�Q�T�J�M�P�O�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**0 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�1�I�J�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**2 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�1�T�J�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\���^

.**3 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�0�N�F�H�B�^�\�a�N�B�U�I�B�M�Q�I�B�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.**4 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�C�J�O�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.**, �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\���^�\�a�N�B�U�I�S�F�M�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.**- �a�%�F�D�M�B�S�F�.�B�U�I�%�F�M�J�N�J�U�F�S�\�	�^�\�a�N�B�U�I�P�Q�F�O�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�\�M�B�S�H�F�T�Z�N�C�P�M�T�^�\���^

.*/+ �a�%�F�D�M�B�S�F�.�B�U�I�%�F�M�J�N�J�U�F�S�\�
�^�\�a�N�B�U�I�D�M�P�T�F�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�\�M�B�S�H�F�T�Z�N�C�P�M�T�^�\���^

.*/. �a�%�F�D�M�B�S�F�.�B�U�I�%�F�M�J�N�J�U�F�S�\�<�^�\�a�N�B�U�I�P�Q�F�O�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�\�M�B�S�H�F�T�Z�N�C�P�M�T�^�\���^

.*/* �a�%�F�D�M�B�S�F�.�B�U�I�%�F�M�J�N�J�U�F�S�\�>�^�\�a�N�B�U�I�D�M�P�T�F�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�\�M�B�S�H�F�T�Z�N�C�P�M�T�^�\���^

.*// �a�%�F�D�M�B�S�F�.�B�U�I�%�F�M�J�N�J�U�F�S�\���^�\�a�N�B�U�I�P�S�E�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^�\�M�B�S�H�F�T�Z�N�C�P�M�T�^�\�����^

.*/0 �a�%�F�D�M�B�S�F�.�B�U�I�4�Z�N�C�P�M�\�a�N�B�U�I�E�P�M�M�B�S�^�\�a�N�B�U�I�P�S�E�^�\�M�F�H�B�D�Z�N�B�U�I�T�^�\�����^

.*/2 �a�G�J

.*/3 �a�G�J

Finally, we change the font deÞnitions for �a�N�B�U�I�S�Nand so on. Theseare deÞned
using the �a�[�G�!�S�N�N�B�U�I�T(É) macros,which default to �a�S�N�E�F�G�B�V�M�Ubut may bespec-
iÞed with the �a�T�F�U�N�B�U�I�S�N(É) commands in the preamble.

SinceLATEX only generally deÞnesone level of boldness, we omit �a�N�B�U�I�C�Gin
the bold maths series.It canbespeciÞedasper usual with �a�T�F�U�C�P�M�E�N�B�U�I�S�N, which
stores the appropriate family name in �a�[�G�!�S�N�C�P�M�E�N�B�U�I�T.

.*/4 �a�%�F�D�M�B�S�F�4�Z�N�C�P�M�'�P�O�U�\�P�Q�F�S�B�U�P�S�T�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*/, �a�4�F�U�4�Z�N�C�P�M�'�P�O�U�\�P�Q�F�S�B�U�P�S�T�^�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*/- �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�S�N�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*0+ �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�J�U�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�J�U�E�F�G�B�V�M�U

.*0. �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�C�G�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*0* �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�T�G�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�T�G�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*0/ �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�U�U�\�O�P�S�N�B�M�^�a�[�G�!�F�O�D�a�[�G�!�U�U�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*00 �a�4�F�U�4�Z�N�C�P�M�'�P�O�U�\�P�Q�F�S�B�U�P�S�T�^�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*02 �a�J�G�E�F�G�J�O�F�E�a�[�G�!�S�N�C�P�M�E�N�B�U�I�T

.*03 �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�S�N�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�C�P�M�E�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U
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.*04 �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�C�G�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�C�P�M�E�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*0, �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�J�U�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�C�P�M�E�N�B�U�I�T�a�N�E�E�F�G�B�V�M�U�a�J�U�E�F�G�B�V�M�U

.*0- �a�F�M�T�F

.*2+ �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�S�N�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*2. �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�J�U�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�S�N�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�J�U�E�F�G�B�V�M�U

.*2* �a�G�J

.*2/ �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�T�G�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�T�G�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*20 �a�4�F�U�.�B�U�I�"�M�Q�I�B�C�F�U�a�N�B�U�I�U�U�\�C�P�M�E�^�a�[�G�!�F�O�D�a�[�G�!�U�U�N�B�U�I�T�a�C�G�E�F�G�B�V�M�U�a�V�Q�E�F�G�B�V�M�U

.*22 �a�M�F�U�a�G�P�O�U�!�X�B�S�O�J�O�H�a�[�G�!�G�P�O�U�!�X�B�S�O�J�O�H�^

�a�[�G�!�N�B�U�I�!�N�B�Z�C�FWeÕrea little lesssophisticated about not executing the �a�[�G�!�N�B�U�I�Tmacro if var-
ious other maths font packages are loaded. This list is based on the wonder-
ful ÔLATEXFont CatalogueÕ:�I�U�U�Q�������X�X�X���U�V�H���E�L���'�P�O�U�$�B�U�B�M�P�H�V�F���N�B�U�I�G�P�O�U�T���I�U�N�M.
IÕmsure there are more IÕvemissed. Do the TEX Gyre fonts have maths support
yet?

Untested: would �a�V�O�M�F�T�T�a�J�G�O�V�N�a�(�B�N�N�B�������������a�S�F�M�B�Y�a�!�[�G�!�N�B�U�I�G�B�M�T�F�a�G�Jbe
a better test?This needsmore cooperation with euler and lucida, I think.

.*23 �a�E�F�G�a�[�G�!�N�B�U�I�!�N�B�Z�C�F�\��

.*24 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�B�O�U�U�P�S�^�\��

.*2, �a�J�G�Y�a�E�F�G�J�O�F�!�B�O�U�U�!�N�B�U�I�W�F�S�T�J�P�O�T�B�a�!�[�G�!�N�B�U�I�G�B�M�T�F�a�G�J�^�\�^

.*2- �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�B�S�F�W�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*3+ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�F�V�M�F�S�W�N�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*3. �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�N�B�U�I�E�F�T�J�H�O�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*3* �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�D�P�O�D�N�B�U�I�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*3/ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�D�N�C�S�J�H�I�U�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*30 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�N�B�U�I�F�T�G�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*32 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�H�G�T�B�S�U�F�N�J�T�J�B�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*33 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�H�G�T�O�F�P�I�F�M�M�F�O�J�D�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*34 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�J�X�P�O�B�^�\��

.*3, �a�J�G�Y�a�E�F�G�J�O�F�!�J�X�P�O�B�!�N�B�U�I�W�F�S�T�J�P�O�T�B�a�!�[�G�!�N�B�U�I�G�B�M�T�F�a�G�J�^�\�^

.*3- �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�L�Q�G�P�O�U�T�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*4+ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�L�N�B�U�I�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*4. �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�L�V�S�J�F�S�^�\��

.*4* �a�J�G�Y�a�E�F�G�J�O�F�!�L�V�S�J�F�S�!�N�B�U�I�W�F�S�T�J�P�O�T�B�a�!�[�G�!�N�B�U�I�G�B�M�T�F�a�G�J�^�\�^

.*4/ �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�G�P�V�S�J�F�S�O�D�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*40 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�G�P�V�S�J�F�S�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*42 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�N�B�U�I�Q�B�[�P�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*43 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�N�B�U�I�Q�U�N�Y�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*44 �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�.�J�O�J�P�O�1�S�P�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*4, �a�!�J�G�Q�B�D�L�B�H�F�M�P�B�E�F�E�\�V�O�J�D�P�E�F���N�B�U�I�^�\�a�!�[�G�!�N�B�U�I�G�B�M�T�F�^�\�^

.*4- �a�J�G�!�[�G�!�N�B�U�I

.*,+ �a�[�G�!�1�B�D�L�B�H�F�*�O�G�P�\��

.*,. �"�E�K�V�T�U�J�O�H�U�I�F�N�B�U�I�T�T�F�U�V�Q�	�V�T�F�<�O�P���N�B�U�I�>�U�P�B�W�P�J�E�U�I�J�T�
���^

.*,* �a�[�G�!�N�B�U�I

.*,/ �a�G�J�^

.*,0 �a�"�U�#�F�H�J�O�%�P�D�V�N�F�O�U�\�a�[�G�!�N�B�U�I�!�N�B�Z�C�F�^

. Finishing up

Now we just want to set up loading the ���D�G�HÞle, if it exists.
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.*,2 �a�J�G�!�[�G�!�D�P�O�G�J�H�G�J�M�F

.*,3 �a�*�O�Q�V�U�*�G�'�J�M�F�&�Y�J�T�U�T�\�G�P�O�U�T�Q�F�D���D�G�H�^

.*,4 �\�a�U�Z�Q�F�P�V�U�\�G�P�O�U�T�Q�F�D���D�G�H�M�P�B�E�F�E���^�^

.*,, �\�a�U�Z�Q�F�P�V�U�\�/�P�G�P�O�U�T�Q�F�D���D�G�H�G�J�M�F�G�P�V�O�E���O�P�D�P�O�G�J�H�V�S�B�U�J�P�O�M�P�B�E�F�E���^�^

.*,- �a�G�J

The end! Thanks for coming.
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File II

fontspec.cfg
As an example,and to avoid upsetting people asmuch aspossible, IÕmpopulating
the default �G�P�O�U�T�Q�F�D���D�G�HÞle with backwards compatibility feature aliases.

.

* ��������������������������������������������������������������������������������������������������������������������
/ ������ �'�0�3�#�"�$�,�8�"�3�%�4�$�0�.�1�"�5�*�#�*�-�*�5�:�8�*�5�)�1�3�&�7�*�0�6�4�7�&�3�4�*�0�/�4������
0

2 �a�M�F�U�a�O�F�X�G�P�O�U�J�O�T�U�B�O�D�F�a�O�F�X�G�P�O�U�G�B�N�J�M�Z
3

4 �a�O�F�X�D�P�N�N�B�O�E�a�O�F�X�G�F�B�U�V�S�F�D�P�E�F�<���>�\��
, �a�E�F�G�J�O�F�!�L�F�Z�\�[�G�^�\�����^�<�>�\�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F�\�����^�\�����^�\�^�^�^
-

.+ �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�#�P�M�E�'�P�O�U�^�\�#�P�M�E�^

.. �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�*�U�B�M�J�D�'�P�O�U�^�\�*�U�B�M�J�D�^

.* �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�#�P�M�E�*�U�B�M�J�D�'�P�O�U�^�\�#�P�M�E�*�U�B�M�J�D�^

./ �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�4�N�B�M�M�$�B�Q�T�'�P�O�U�^�\�4�N�B�M�M�$�B�Q�T�^

.0 �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�4�U�Z�M�F�^�\�4�U�Z�M�F�0�Q�U�J�P�O�T�^

.2 �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�4�X�B�T�I�F�T�^

.3 �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�\�$�P�O�U�F�Y�U�V�B�M�T�^�\�4�X�B�T�I�^�\�$�P�O�U�F�Y�U�V�B�M�^

.4 �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�4�N�B�M�M�$�B�Q�T�^�\�4�.�"�-�-�$�"�1�4�^

., �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O�\�-�F�U�U�F�S�T�^�\�6�Q�Q�F�S�D�B�T�F�1�F�U�J�U�F�$�B�Q�T�^�\�1�&�5�*�5�&�$�"�1�4�^

.-

*+ ����������������������������������������������
*. ������ �'�0�3�$�0�/�7�&�/�*�&�/�$�&������
**

*/ �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�,�B�O�B�^�\�L�B�O�B�^
*0 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�.�B�U�I�T�^�\�N�B�U�I�^
*2 �a�O�F�X�G�P�O�U�T�D�S�J�Q�U�\�$�+�,�^�\�I�B�O�J�^
*3

File III

fontspec-example.ltx
. �a�E�P�D�V�N�F�O�U�D�M�B�T�T�\�B�S�U�J�D�M�F�^
*

/ �a�V�T�F�Q�B�D�L�B�H�F�\�F�V�M�F�S�^
0 �a�V�T�F�Q�B�D�L�B�H�F�<�D�N���E�F�G�B�V�M�U�>�\�G�P�O�U�T�Q�F�D�^
2 �a�V�T�F�Q�B�D�L�B�H�F�\�Y�M�U�Y�U�S�B�^
3

4 �a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�\�4�D�B�M�F���.�B�U�D�I�-�P�X�F�S�D�B�T�F�
�.�B�Q�Q�J�O�H���U�F�Y���U�F�Y�U�^
, �a�T�F�U�N�B�J�O�G�P�O�U�<�/�V�N�C�F�S�T���-�P�X�F�S�D�B�T�F�>�\�'�1�-�/�F�V�^
- �a�T�F�U�T�B�O�T�G�P�O�U�\�-�V�D�J�E�B�4�B�O�T�^

.+ �a�T�F�U�N�P�O�P�G�P�O�U�\�-�V�D�J�E�B�4�B�O�T�5�Z�Q�F�X�S�J�U�F�S�^

..

.* �a�G�S�F�O�D�I�T�Q�B�D�J�O�H�� �5�F�9���T �E�F�G�B�V�M�U�J�T�B�M�J�U�U�M�F�P�M�E���G�B�T�I�J�P�O�F�E������

34



./

.0 �a�C�F�H�J�O�\�E�P�D�V�N�F�O�U�^

.2 �a�Q�B�H�F�T�U�Z�M�F�\�F�N�Q�U�Z�^

.3

.4 �a�T�F�D�U�J�P�O���\�5�I�F�C�B�T�J�D�T�P�G�U�I�F�a�U�F�Y�U�T�G�\�G�P�O�U�T�Q�F�D�^�Q�B�D�L�B�H�F�^

.,

.- �5�I�F�a�U�F�Y�U�T�G�\�G�P�O�U�T�Q�F�D�^�Q�B�D�L�B�H�F�F�O�B�C�M�F�T�B�V�U�P�N�B�U�J�D�G�P�O�U�T�F�M�F�D�U�J�P�O
*+ �G�P�S�a�-�B�5�F�9�\�^�E�P�D�V�N�F�O�U�T�U�Z�Q�F�T�F�U�X�J�U�I�a�9�F�5�F�9�\�^���5�I�F�C�B�T�J�D�D�P�N�N�B�O�E�J�T�a�a
*. �a�J�O�E�F�O�U�a�W�F�S�C�]�a�G�P�O�U�T�Q�F�D�<�G�P�O�U�G�F�B�U�V�S�F�T�>�\�G�P�O�U�E�J�T�Q�M�B�Z�O�B�N�F�^�]���a�a
** �"�T�B�O�F�Y�B�N�Q�M�F��
*/

*0 �a�C�F�H�J�O�\�D�F�O�U�F�S�^
*2 �a�-�B�S�H�F
*3 �a�G�P�O�U�T�Q�F�D�<
*4 �$�P�M�P�V�S �� ���������$�$�

*, �/�V�N�C�F�S�T �� �0�M�E�4�U�Z�M�F�

*- �7�F�S�U�J�D�B�M�1�P�T�J�U�J�P�O�� �0�S�E�J�O�B�M�

/+ �7�B�S�J�B�O�U �� ��
/. �>�\�"�Q�Q�M�F�$�I�B�O�D�F�S�Z�^
/* �.�Z ���T�U�F�Y�B�N�Q�M�F�P�G�"�Q�Q�M�F�$�I�B�O�D�F�S�Z
// �a�F�O�E�\�D�F�O�U�F�S�^
/0

/2 �5�I�F�E�F�G�B�V�M�U�
 �T�B�O�T�T�F�S�J�G�
 �B�O�E�U�Z�Q�F�X�S�J�U�F�S�G�P�O�U�T�N�B�Z�C�F�T�F�U�X�J�U�I�U�I�F
/3 �a�W�F�S�C�]�a�T�F�U�N�B�J�O�G�P�O�U�]�
 �a�W�F�S�C�]�a�T�F�U�T�B�O�T�G�P�O�U�]�B�O�E�a�W�F�S�C�]�a�T�F�U�N�P�O�P�G�P�O�U�]
/4 �D�P�N�N�B�O�E�T�
 �S�F�T�Q�F�D�U�J�W�F�M�Z�
 �B�T�T�I�P�X�O�J�O�U�I�F�Q�S�F�B�N�C�M�F���5�I�F�Z�U�B�L�F�U�I�F
/, �T�B�N�F�T�Z�O�U�B�Y�B�T�U�I�F�a�W�F�S�C�]�a�G�P�O�U�T�Q�F�D�]�Q�B�D�L�B�H�F���"�M�M�F�Y�Q�F�D�U�F�E�G�P�O�U
/- �T�I�B�Q�F�T�B�S�F�B�W�B�J�M�B�C�M�F��
0+

0. �a�C�F�H�J�O�\�D�F�O�U�F�S�^
0* �\�a�J�U�T�I�B�Q�F�*�U�B�M�J�D�T�B�O�E�a�T�D�T�I�B�Q�F�T�N�B�M�M�D�B�Q�T�a�E�P�U�T�^�a�a
0/ �\�a�T�G�G�B�N�J�M�Z�a�C�G�T�F�S�J�F�T�#�P�M�E�T�B�O�T�T�F�S�J�G�B�O�E�a�J�U�T�I�B�Q�F�C�P�M�E�J�U�B�M�J�D�T�B�O�T�T�F�S�J�G�a�E�P�U�T�^
00 �a�F�O�E�\�D�F�O�U�F�S�^
02

03 �8�J�U�I�U�I�F�S�P�N�B�O�B�O�E�T�B�O�T�T�F�S�J�G�G�P�O�U�T�T�F�U�J�O�U�I�F�Q�S�F�B�N�C�M�F�
 �U�F�Y�U�G�P�O�U�T
04 �J�O�N�B�U�I�N�P�E�F�B�S�F�B�M�T�P�D�I�B�O�H�F�E�����a�D�P�T�	�O�a�Q�J�
���a�Q�N������ �5�I�F�N�B�U�I�T
0, �U�Z�Q�F�G�B�D�F�A�&�V�M�F�S�� �I�B�T�C�F�F�O�V�T�F�E�J�O�U�I�J�T�E�P�D�V�N�F�O�U�	�X�J�U�I�U�I�F�a�U�F�Y�U�T�G�\�F�V�M�F�S�^
0- �Q�B�D�L�B�H�F�������P�S�U�I�F�a�U�F�Y�U�T�G�\�F�V�M�F�S�W�N�^�Q�B�D�L�B�H�F�J�G�U�I�F�]�Y�Q�E�G�E�W�J�N�Y�]�E�S�J�W�F�S
2+�J�T�C�F�J�O�H�V�T�F�E�
�
 �T�J�O�D�F�U�I�F�E�F�G�B�V�M�U�$�P�N�Q�V�U�F�S�.�P�E�F�S�O�N�B�U�I�T�G�P�O�U�J�T�S�B�U�I�F�S�M�J�H�I�U��
2. �a�<
2* �a�N�B�U�I�D�B�M�'�	�T�
 �� �a�J�O�U�?�a�J�O�G�U�Z�@���G�	�U�
�a�F�Y�Q�	���T�U�
�a�
�a�N�B�U�I�S�N�\�E�^�U
2/ �a�>
20

22 �:�P�V���M�M�B�M�T�P�O�P�U�J�D�F�U�I�F�a�W�F�S�C�]�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T�]�D�P�N�N�B�O�E�J�O�U�I�F�Q�S�F�B�N�C�M�F��
23 �5�I�J�T�D�P�N�N�B�O�E�U�B�L�F�T�B�T�J�O�H�M�F�B�S�H�V�N�F�O�U�P�G�G�P�O�U�G�F�B�U�V�S�F�T�U�I�B�U�B�S�F�U�I�F�O
24�B�Q�Q�M�J�F�E�U�P�F�W�F�S�Z�T�V�C�T�F�R�V�F�O�U�J�O�T�U�B�O�D�F�P�G�G�P�O�U�T�F�M�F�D�U�J�P�O���5�I�F�G�J�S�T�U�B�S�H�V�N�F�O�U
2, �J�O�U�I�J�T�D�B�T�F�
 �a�W�F�S�C�]�.�B�Q�Q�J�O�H���U�F�Y���U�F�Y�U�]�
 �F�O�B�C�M�F�T�S�F�H�V�M�B�S�a�5�F�9�\�^�M�J�H�B�U�V�S�F�T
2- �M�J�L�F�a�W�F�S�C�]�A�A�����������] �G�P�S�A�A������������ �5�I�F�T�F�D�P�O�E�B�V�U�P�N�B�U�J�D�B�M�M�Z�T�D�B�M�F�T�U�I�F�G�P�O�U�T
3+�U�P�U�I�F�T�B�N�F�Y���I�F�J�H�I�U��
3.

3* �1�M�F�B�T�F�T�F�F�U�I�F�E�P�D�V�N�F�O�U�B�U�J�P�O�G�P�S�G�P�O�U�G�F�B�U�V�S�F�F�Y�Q�M�B�O�B�U�J�P�O�B�O�E�G�V�S�U�I�F�S
3/ �Q�B�D�L�B�H�F�O�J�D�F�U�J�F�T��

3,
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Change History
v..+

General: Initial version. *-
v...

General: Name changeto fontspec. *-
�a�T�F�U�N�B�J�O�G�P�O�U: Implemented (with friends). /*

v...+
General: �$�P�M�P�Sbrought back into the ���T�U�Z 2.

New feature �-�F�U�U�F�S�4�Q�B�D�F. 2+
Somebabel encoding problems resolved. /.

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T: Savedfamily information macro changes. //
�a�[�G�!�G�P�O�U�T�Q�F�D: Savedfamily info split into two (now three) macros. /,

Spacezapped from LATEX family name due to various problems. /,
�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F: Removed embarrassing spaceafter warnings. 0/
�a�[�G�!�N�B�U�I: Added lucimatx checking. (Not really tested, though.) 3.

Fixed Lucida bug (missing �a�F�M�T�F) 3.
v....

General: �)�Z�Q�I�F�O�$�I�B�Schecksits input now. 2+
Added better support for Turkish language selection. 3+
OpenType �7�B�S�J�B�O�UÞxed. 20

�a�F�N�Q�I: RedeÞnitions moved to xltxtra. 3.
�a�O�F�X�G�P�O�U�G�B�D�F: Name changefrom �a�O�F�X�G�P�O�U�G�B�N�J�M�Z. //
�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F: Fixed �a�D�!�[�G�!�M�B�O�H�V�B�H�Fsetting not being global. /2
�a�O�F�X�G�P�O�U�T�D�S�J�Q�U: Fixed �a�D�!�[�G�!�T�D�S�J�Q�Usetting not being global. /2
�a�[�G�!�G�P�O�U�T�Q�F�D: Ensure bold/italic fonts are loaded with the same renderer

as the regular font even if unspeciÞed. /,
�a�[�G�!�X�P�S�E�T�Q�B�D�F�!�Q�B�S�T�F: Improved saving �a�G�P�O�U�E�J�N�F�Ostu5 to �a�[�E�!�B�E�K�V�T�U(also

see�1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F). 2+
v...*

General: �#�P�M�E�'�P�O�U, etc.,ßags �a�[�G�!�O�P�C�Gconditional false rather than assum-
ing it implicitly. This allows, e.g., empty �#�P�M�E�'�P�O�Uto be overloaded. 04

Finally, use the �&�6��font encoding. /.
New feature �&�Y�U�F�S�O�B�M�-�P�D�B�U�J�P�Ofor loading external fonts. 03
Packageoption for disabling the EU. encoding. /+

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T:Now usegrouping to restore�a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�Ochange.//
�a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H: Fixed result of �a�9�F�5�F�9�G�F�B�U�V�S�F�O�B�N�Foutput

change(empty string if odd non-exclusive selector). 00
Removed �a�!�U�I�J�T�G�P�O�U�G�F�B�U�V�S�Fmacro; replaced with �a�!�U�F�N�Q�B. 00

v.../
General: �3�B�X�'�F�B�U�V�S�Fadded 3+

�4�J�[�F�'�F�B�U�V�S�F�T: Beginnings of support for di5erent font features for di5er-
ent font sizes,required by unicode-math. 0,

�a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F: New feature �4�J�[�F�'�F�B�U�V�S�F�Timplemented. 0+
�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F: Warns (and Þxesbug) when an AAT feature is requested

for an ICU font and vice versa. 0/
�a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F: Folded in the �a�!�U�F�N�Q�B�a�M�F�Ucommand, changing the

syntax. 0,
v...2

General: �3�P�U�B�U�F�E�(�M�Z�Q�I�Tnow works for ICU fonts. 22
v...3

�a�[�G�!�N�B�U�I�!�N�B�Z�C�F: Maths setup warning sent to the log Þle instead. 30

4+



v...4
General: �<�R�V�J�F�U�>now suppresseswarnings. /+

New features �'�B�L�F�4�M�B�O�U, �'�B�L�F�4�U�S�F�U�D�I, �'�B�L�F�#�P�M�E. 2.
New packageoption �<�T�J�M�F�O�U�>. /+

�a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F: slshapesubstitution bug Þx (thanks Ulrike). 0+
slshapesubstitution is now silent. 0+

�a�[�G�!�G�P�O�U�T�Q�F�D: New feature: �6�Q�S�J�H�I�U�'�P�O�U. /,
v..*

General: Initial OpenType support. *-
Support for �4�D�B�M�F. 0-

v../
General: More OpenType support. *-

Support for �.�B�Q�Q�J�O�Hand �$�P�M�P�V�S. 2.
�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T: Implemented. //
�a�O�F�X�"�"�5�G�F�B�U�V�S�F: Implemented. /0
�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F: Implemented. /0

v../a
General: Bug Þx for OpenType small caps. 2*

v..0
General: Support for �8�F�J�H�I�Uand �8�J�E�U�IAAT features. 2.
�a�E�F�G�B�V�M�U�G�P�O�U�G�F�B�U�V�S�F�T: Name changed from �a�T�F�U�E�F�G�B�V�M�U�P�Q�U�J�P�O�T. //
�a�[�G�!�N�B�U�I: Selectsthe default �a�N�B�U�I�9�9fonts. 3.

v..2
General: New options for arbitrary bold/italic shapes. 04
�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T: Implemented. //
�a�[�G�!�G�P�O�U�T�Q�F�D: Added code for choosing arbitrary bold/italic fonts. /,

Checks if the font family has already beendeÞned. /,
NFSSspeciÞersnow take the default values. /,

�a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T: Absorbed font-checking from �a�[�G�!�G�P�O�U�T�Q�F�D. /-
v..2a

�a�[�G�!�N�B�U�I: Added Þx for Computer Modern maths. 3.
v..3

General: �#�P�M�Eoption aliased to �#�P�M�E�'�P�O�U. 04
�-�F�U�U�F�S�$�B�T�Fis now �-�F�U�U�F�S�Tand options changed appropriately. 2*
�4�D�B�M�Ffeature now updates family name. 0-
All AAT �'�S�B�D�U�J�P�O�Tfeatures o5ered. 20
New OpenType feature: �-�B�O�H�V�B�H�F 23
New OpenType feature: �4�D�S�J�Q�U 22
OpenType letters features: �1�F�U�J�U�F�$�B�Q�Tand �1�&�5�*�5�&�$�"�1�4. 2*
OpenType ligature features: �$�P�O�U�F�Y�U�V�B�Mand �)�J�T�U�P�S�J�D�B�M. 2*
OpenType stylistic setssupports under the �7�B�S�J�B�O�Uoption. 20

�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T: Removed �a�S�F�M�B�Ying of temporary macros. //
�a�G�P�O�U�T�Q�F�D: Removed �a�[�G�!�D�V�S�S�G�P�O�U(unnecessary) /.
�a�O�F�X�G�P�O�U�G�B�D�F: Implemented. //
�a�O�F�X�G�P�O�U�G�F�B�U�V�S�F:newff counter now usesLaTeXmethods rather than prim-

itive TeX. I donÕtknow if there is any advantage to this. /0
�a�T�F�U�N�B�J�O�G�P�O�U: Changed �a�S�N�E�F�G�B�V�M�U, etc.,assigning to use �a�M�F�Udirectly. /*
�a�[�G�!�G�P�O�U�T�Q�F�D: Added code for choosing arbitrary bold/italic font features. /,

Writes some info to the ���M�P�HÞle /,
�a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T: Removed the space between the comma and

�a�[�G�!�P�Q�U�J�P�O�Twhen itÕsconcatenatedwith the defaults. 0.

4.



�a�[�G�!�N�B�U�I: Removed mathtime support since XeTeX doesnÕthandle virtual
fonts. Why did I put it in in the Þrst place? 3.
v..4

General: �4�U�Z�M�Ffeature renamed from �4�U�Z�M�F�0�Q�U�J�P�O�T. 20
AAT �/�V�N�C�F�S�T:�4�M�B�T�I�F�E�;�F�S�P. 2/
New feature: �"�O�O�P�U�B�U�J�P�O 22
New feature: �$�I�B�S�B�D�U�F�S�4�I�B�Q�F 22
New feature: �$�I�B�S�B�D�U�F�S�8�J�E�U�I 22
New feature: �0�Q�U�J�D�B�M�4�J�[�F; works with both OpenType and MM fonts. 2.
OpenType �"�M�U�F�S�O�B�U�F�'�S�B�D�U�J�P�O�Tfeature. 20
OpenType �"�M�U�F�S�O�B�U�Fnow only AAT. 20
RemovedAAT checkfor weight/width axes(could alsobeMultiple Master)2.

�a�[�G�!�E�F�G�J�O�F�!�G�F�B�U�V�S�F�!�P�Q�U�J�P�O: Implemented for the bulk of the feature pro-
cessingcode. 0/

�a�[�G�!�G�P�O�U�T�Q�F�D: Optional argument now mandatory. /,
�a�[�G�!�N�B�L�F�!�B�B�U�!�G�F�B�U�V�S�F�!�T�U�S�J�O�H: Changed some �a�F�E�F�Gs to �a�M�F�U 00

Removedthird argument; always savesthe feature string in �a�[�G�!�U�I�J�T�G�P�O�U�G�F�B�U�V�S�F00
�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F: Accommodation of the �a�[�G�!�U�I�J�T�G�P�O�U�G�F�B�U�V�S�Fchange. 0/
�a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T: Changed some �a�F�E�F�Gs to �a�M�F�U. /-

Support for the �0�Q�U�J�D�B�M�4�J�[�Ffeature. /-
�a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�T: Accommodation of the �a�[�G�!�U�I�J�T�G�P�O�U�G�F�B�U�V�S�Fchange. 0*
�a�[�G�!�T�F�U�!�G�P�O�U�!�U�Z�Q�F: Added ÔMMÕfont type; teststrue, e.g., with Skia& Min-

ion MM. Used with the �0�Q�U�J�D�B�M�4�J�[�Ffeature. /,
Removed exclusivity from font type (AAT, OpenType) check, since fonts

can be both. /,
Removed various �a�D�P�V�O�U������s. /,

�a�[�G�!�V�Q�E�B�U�F�!�G�G: Fix for featurelessfonts (e.g., the MS fonts) being ignored. 0*
v..,

�a�T�F�U�N�B�U�I�S�N: Implemented (with friends). /*
�a�[�G�!�N�B�U�I: Added support for user-speciÞed�a�N�B�U�I�S�Nand others. 3.

Finally Þxed legacy maths font issues.Also checksthat euler.sty is loaded
in the right order. 3.
v..,a

�a�[�G�!�N�B�U�I: Added conditional to �a�D�P�M�P�Omath symbol (incompatibility with
lucida and amsmath) 3.
v..-

General: �$�I�B�S�B�D�U�F�S�4�I�B�Q�Fnow �$�+�,�4�I�B�Q�F 22
�4�.�"�-�-�$�"�1�4option changed to �6�Q�Q�F�S�D�B�T�F�4�N�B�M�M�$�B�Q�Tto facilitate option

normalisation (to come).Similarly for �1�&�5�*�5�&�$�"�1�4. 2*
�4�X�B�T�I�F�Tfeature changed to �$�P�O�U�F�Y�U�V�B�M�T. Option of this feature �$�P�O�U�F�Y��

�U�V�B�Mchanged to �4�X�B�T�I, for obvious reasons. 2/
�5�F�Y�U�4�Q�B�D�J�O�Hnow �$�I�B�S�B�D�U�F�S�8�J�E�U�I, with associatedoption namesÕchange.22
Alternate/Variant options can be assignednames. 20
New �4�D�B�M�Foptions: �.�B�U�D�I�-�P�X�F�S�D�B�T�Fand �.�B�U�D�I�6�Q�Q�F�S�D�B�T�F. 0-
New feature �)�Z�Q�I�F�O�$�I�B�S. 2+
New feature �,�F�S�O�J�O�H. 2/
New feature �1�V�O�D�U�V�B�U�J�P�O�4�Q�B�D�F. 2+
New feature �6�Q�S�J�H�I�U�'�F�B�U�V�S�F�T. 04
New feature �7�F�S�U�J�D�B�M. 22
New feature �8�P�S�E�4�Q�B�D�F. 0-
New features �4�N�B�M�M�$�B�Q�T�'�P�O�Uand �4�N�B�M�M�$�B�Q�T�'�F�B�U�V�S�F�T. 04

4*



Packageoptions �	�O�P�
�D�P�O�G�J�H, �R�V�J�F�Uimplemented. 32
�a�B�E�E�G�P�O�U�G�F�B�U�V�S�F�T: Added �a�J�H�O�P�S�F�T�Q�B�D�F�Tto make it invisible. //

Changed �a�G�P�O�U�T�Q�F�Dcall to �a�!�G�P�O�U�T�Q�F�Dso that �a�J�H�O�P�S�F�T�Q�B�D�F�TisnÕtcalled
unnecessarily. //

�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F: Implemented. /0
�a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F�P�Q�U�J�P�O: Implemented. /0
�a�F�N�Q�I: RedeÞned�a�F�Nin order for nested emphasesto work. 3.
�a�G�P�O�U�T�Q�F�D: Added �a�J�H�O�P�S�F�T�Q�B�D�F�Tto make it invisible. /.
�a�L�F�Z�W�B�M�!�B�M�J�B�T�!�L�F�Z: Implemented. 0/
�a�N�V�M�U�J�!�B�M�J�B�T�!�L�F�Z: Implemented for �a�B�M�J�B�T�G�P�O�U�G�F�B�U�V�S�F. 0/
�a�O�F�X�"�"�5�G�F�B�U�V�S�F: Replacementfor �a�O�F�X�G�F�B�U�V�S�F�D�P�E�F. /0
�a�O�F�X�G�P�O�U�M�B�O�H�V�B�H�F: Implemented. /2
�a�O�F�X�G�P�O�U�T�D�S�J�Q�U: Implemented. /2
�a�O�F�X�*�$�6�G�F�B�U�V�S�F: Implemented. /0
�a�[�G�!�D�B�M�D�!�T�D�B�M�F: Implemented for auto-scaling options. 0-
�a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�U: Implemented. 03
�a�[�G�!�D�I�F�D�L�!�P�U�!�M�B�O�H: Implemented. 02
�a�[�G�!�D�I�F�D�L�!�P�U�!�T�D�S�J�Q�U: Implemented. 02
�a�[�G�!�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F: Implemented aswrapper for �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�F. 0+

Slanted/italic shapesubstitution implemented. 0+
�a�[�G�!�G�P�O�U�T�Q�F�D: Absorbed the comma into �a�[�G�!�����!�P�Q�U�J�P�O�Tas to be more ef-

Þcient when they are not deÞned. /,
Abstracted the long family name so the NFSSfamily is simple. /,
Incorporated �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�Targument change. /,
Incorporated �a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�Tchange;removed �a�[�G�!�P�Q�U�J�P�O�Tstor-

agemacro. /,
�a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T: Absorbed comma into �a�[�G�!�E�F�G�B�V�M�U�!�P�Q�U�J�P�O�T,

making �a�[�G�!�D�V�S�S�F�O�U�!�P�Q�U�J�P�O�Tredundant. 0.
Added an argument to eliminate the �a�[�G�!�P�Q�U�J�P�O�Tmacro. 0.
Removed init stu5. 0.

�a�[�G�!�J�O�J�U: Taken from �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�T. 0.
�a�[�G�!�N�B�L�F�!�G�F�B�U�V�S�F: Now checksfor OpenType feature. 0/
�a�[�G�!�N�B�L�F�!�G�P�O�U�!�T�I�B�Q�F�T: �a�[�G�!�T�D�B�M�F�!�T�U�Seliminated. /-

Absorbed �a�*�G�&�R�'�P�O�U�T. /-
Added argument for �a�[�G�!�H�F�U�!�G�F�B�U�V�S�F�!�S�F�R�V�F�T�U�Tchange. /-
Added code for �4�N�B�M�M�$�B�Q�T������features. /-
Added logging of ���#, ���*, ���#�*failure. /-
Changed input syntax. /-
Incorporated �a�T�J�E�F�G�B�V�M�Utest into the �a�%�F�D�M�B�S�F�'�P�O�U�4�I�B�Q�Fargument di-

rectly now that itÕsfully expanded. /-
Made local to hide �a�[�G�!�G�P�O�U�O�B�N�Fchanges. /-
Removed �a�[�G�!�T�D�T�I�B�Q�Fmacro. /-
Removed �a�O�G�T�T�!�D�B�U�D�P�E�F�Twrapper. /-

�a�[�G�!�N�B�L�F�!�T�N�B�M�M�D�B�Q�T: Now uses�a�[�G�!�D�I�F�D�L�!�P�U�!�G�F�B�U. 0*
�a�[�G�!�N�B�U�I: Maths hex numbers converted to decimal. 3.

Suppressesharmless maths font encoding warnings. 30
�a�[�G�!�Q�B�S�U�J�B�M�!�G�P�O�U�O�B�N�F: Implemented. 0,
�a�[�G�!�V�Q�E�B�U�F�!�G�B�N�J�M�Z: Now fully expands arguments. 0.
�a�[�G�!�V�Q�E�B�U�F�!�G�G: Removed ridiculous �a�[�G�!�G�F�B�U�V�S�F�!�T�F�Q�B�S�B�U�P�Scode. 0*
�a�[�G�!�W�!�T�U�S�O�V�N: Implemented. 02
�a�[�G�!�X�P�S�E�T�Q�B�D�F�!�Q�B�S�T�F: Implemented. 2+
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