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\@currdir

\input@path

\filename@parse

\@TeXversion

File 01
Itdirchk.dtx

1 KETgX System Dependent Initializations

This file implements the semi-automatic determination of various system dependent parts
of the initialization. The actual definitions may be placed in a file texsys.cfg. Thus for
operating systems for which the tests here do not result in acceptable settings, a ‘hand
written’ texsys.cfg may be produced.

The macros that must be defined are:

\@currdir(filename)(space) should expand to a form of the filename that uniquely
refers to the ‘current directory’ if this is possible. (The expansion should also end with
a space.) on UNIX, this is \def\@currdir{./}. For more exotic operating systems you
may want to make \@currdir a macro with arguments delimited by . and/or (space). If
the operating system has no concept of directory structure, this macro should be defined
to be empty.

If the primitive \openin searches the same directories as the primitive \input, then
it is possible to tell (using \ifeof) whether a file exists before trying to input it. For
systems like this, \input@path should be left undefined.

If \openin does not ‘follow’ \input then \input@path must be defined to be a list
of directories to search for input files. The format for each directory is as for \@currdir,
normally just a prefix is required, but it may be a macro with space-delimited argument.
That is, if (dir) is an entry in the input path, TEX will try to load the expansion of
(dir)(filename)(space)

So either (dir) should be defined as a macro with argument delimited by space, or
it should just expand to a directory name, including the final directory separator, so that
it may be concatenated with the (filename). This means that for UNIX-like syntax,
each (dir) should end with a slash, /.

\input@path should expand to a list of such directories, each in a {} group.

After a call of the form: \filename@parse{(filename)}, the three macros
\filename®@area, \filename@base and \filename®ext should be defined to be the ‘area’
(or directory), basename and extension respectively. If there was no extension specified
in (filename), \filename@ext should be \let to \relax (so this case may be tested
with \@ifundefined{filename®@ext} and, perhaps a default extension substituted).

Normally one would not need to define this macro in texsys.cfg as the automatic
tests can supply parsers that work with UNIX and VMS and Macintosh syntax, as well
as a basic parser that will cover many other cases. However some operating systems may
need a ‘hand produced’ parser in which case it should be defined in this file.

The UNIX parser also works for most MSDOS TgX versions. Currently if the UNIX,
VMS or Macintosh parser is not used, \filename@parse is defined to always return an
empty area, and to split the argument into basename and extension at the first ‘.’ that
occurs in the name. Parsers for other formats may be defined in texsys.cfg, in which
case they will be used in preference to the default definitions.

\@TeXversion is now set automatically by the initialization tests in this file. You
should not need to set it in texsys.cfg, however the following documentation is left for
information. IMTEX does not set this variable exactly, the automatic tests set it to:

2 for any version, v, v < 3.0
3 for any version, v, 3.0 < v < 3.14
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(undefined) otherwise.
However these values are accurate enough for ITEX to take appropriate action for these
old TEXs.

If your TEX is older than version 3.141, then you should define \@TeXversion (using
\def) to be the version number. If you do not do this' , WTEX will not work around a
bug in old TEX versions, and so error messages will appear in a very strange format, with
~~J appearing instead of line breaks:

LaTeX Error: \rubbish undefined.”~J " JSee the LaTeX manual or LaTeX=
Companion
for explanation.”"JType H <return> for immediate help.

.3 \renewcommand{\rubbish}

{3

However if you put \def\@TeXversion{3.14} in texsys.cfg the following format will
be used:

LaTeX Error: \rubbish undefined.

ee the LaTeX manual or LaTeX Companion for explanation.
ype H <return> for immediate help.

.3 \renewcommand{\rubbish}

{3

Note that this has an extra line ! . which does not appear in error messages that use the
default settings with a current version of TEX, but this should not cause any confusion
we hope.

2 Initialization

As this file is read at a very early stage, some definitions that are normally considered to
be part of the format must be made here.

Most such definitions are repeated later in the “right” place, usually (but not always)
with different implementations. To be able to spot this more easily if you look into the
file latex.1ltx (which is stripped of comments) we add some comment lines to that effect
that survive the stripping process by docstrip.

(xdircheck)

1
> %t ———— START temporary definitions for bootstrapping; later overwritten ----
s (/dircheck)

I Actually if your TEX is really old, version 2, IATEX can detect this, and sets \@TeXversion to 2 if it
is not set in the cfg file.
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2.1 INITEX

4+ (*dircheck)

s (xinitex)

s (initex) \ifnum\catcode ‘\{=1
(
(

7 (initex) \errmessage

initex) {LaTeX must be made using an initex with no format preloaded}
o (initex) \fi

o \catcode ‘\{=1

11 \catcode ‘\}=2

8

If LuaTEX is in use the extensions and other new primitives have to be activated: this is
done as early as possible. Older versions of LuaTEX do not hide the primitives: a version
check is not needed as the version itself will be missing in the case where action is needed!

12 \ifx\directlua\undefined

3 \else

14 \ifx\luatexversion\undefined

Enable e-TeX/pdfTeX/Umath primitives with their natural names
15 \directlua{tex.enableprimitives("",}
16 tex.extraprimitives (’etex’, ’pdftex’, ’umath’))}

In current formats enable primitives with unprefixed names. the latexrelease guards
allow the primitives to be defined with a \luatex prefix if older formats are specified.
The unprefixed forms are not undefined for improved compatibility with external
packages when rolling back the format.
7 (/initex)
(/dircheck)
(xinitex, latexrelease)
20 (latexrelease) \ifx\directlua\undefined\else
(
(

latexrelease) \IncludeInRelease{2015/10/01} \luatexluafunction}
latexrelease) {LuaTeX (prefixed names)}}
23 \directlua{tex.enableprimitives("",%

2 tex.extraprimitives("omega", "aleph", "luatex"))}
latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{0000/00/00}{\luatexluafunction}
latexrelease) {LuaTeX (prefixed names)})
latexrelease) \directlua{
latexrelease) tex.enableprimitives(

latexrelease) "luatex",
latexrelease)
latexrelease)
latexrelease) }
latexrelease) \EndIncludeInRelease
latexrelease) \fi
/initex, latexrelease)
«dircheck)

*initex)

39 \fi

40 \fl

30

31 tex.extraprimitives("core", "omega", "aleph", "luatex")

2 )

33

34

o)

5

@

6

7

o~~~ o~~~ o~~~ o~ o~~~

8

A test can now be made for eTEX.

a1 (initex) \ifx\eTeXversion\undefined
22 (initex) \errmessage

3 (initex) {LaTeX requires e-TeX}
4 (initex) \expandafter\endinput
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5 (initex) \fi

That distraction over, back to the basics of a format.
6 \catcode ‘\#=6
47 \catcode ‘\"=7
s \chardef\active=13
1 \catcode ‘\@=11
50 \countdef\count@=255
51 \let\bgroup={ \let\egroup=}
52 \ifx\@@input\@undefined\let\@@input\input\fi
53 \ifx\@0@end\Q@undefined\let\0@@end\end\fi
5+ \chardef\@inputcheckO
55 \chardef\sixt@0n=16
56 \newlinechar‘\~"J
57 \def\typeout{\immediate\writel7}
ss \def\dospecials{\do\ \do\\\do\{\do\}\do\$\do\&7
59 \do\#\do\ ~\do\_\do\%\do\~\do\~"I}
60 \def\@makeother#1{\catcode ‘#1=12\relax}
o1 \def\space{ }
o2 \def\QOtempswafalse{\let\if@tempswa\iffalse}
63 \def\@tempswatrue{\let\if@tempswa\iftrue}
¢+ \let\if@tempswa\iffalse
o5 \def\loop#1\repeat{\def\iterate{#1\relax\expandafter\iterate\fi}J,
6 \iterate \let\iterate\relax}
o7 \let\repeat\fi
ss (/initex)

2.2 Some bits of 2e

oo (x2ekernel)

70 \def\two@digits#1{\ifnum#1<10 O\fi\number#1}
71 \long\def\@firstoftwo#1#2{#1}

72 \long\def\@secondoftwo#1#2{#2}

This is a special version of \ProvidesFile for initex use.
72 \def\ProvidesFile#1{},
7 \begingroup
75 \catcode‘\ 10 7
76 \ifnum \endlinechar<256
77 \ifnum \endlinechar>\m@ne

78 \catcode\endlinechar 10 7
79 \fi

80 \fi

81 \@makeother\/}

82 \@ifnextchar[{\@providesfile{#1}}{\@providesfile{#1}[]1}}
s \def\@providesfile#1 [#2]{},

84 \wlog{File: #1 #2}}

a5 \Caddtofilelist{ #2}}

86 \endgroup}

s7 \long\def\@addtofilelist#1{}

ss \def\@empty{}

s \catcode‘\}=12

o0 \def\@percentchar{}}

o1 \catcode‘\}=14

92 \let\@currdir\@undefined
o3 \let\input@path\Qundefined
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\strip@prefix

\@currdir

o+ \let\filename@parse\@undefined

o5 \def\strip@prefix#1>{}
9 {/2ekernel)

(End of definition for \strip@prefix.)

3 texsys.cfg

As mentioned above, any site specific definitions required to describe the filename han-
dling must be entered into a file texsys.cfg. If texsys.cfg can not be located by
\openin, we write a default version out. The default version only contains comments, so
we do not actually input the file in that case. The automatic tests later will, hopefully,
correctly define the required macros.

The tricky code below checks to see if texsys.cfg exists. If it does not, all the text
in this file between START and END is copied verbatim to a new file texsys,cfg. If
texsys.cfg is found, then it is simply input. This is only done when this file is being
used unstripped.

o7 (*docstrip)

os \openinlb=texsys.cfg

99 \ifeof15

w00 \typeout{** Writing a default texsys.cfg}
w01 \immediate\openoutl5=texsys.cfg

102 \begingroup

103 \catcode ‘\~"M\activey,

w1 \let~"M\par/,

105 \def\reserved@a#1~"M{},

s \def\reserved@b{#1}},

w07 \ifx\reserved@b\reserved@c\endgroup\elsey,
108 \immediate\writel5{#1}/,

109 \expandafter\reserved@a\fi}}

110 \def\reserved@d#1START""M{\let\do\@makeother\dospecials\reserved@a}y,
11 \catcode ‘\}=12

112 \def\reserved@c{/,END}

113 \reserved@d

START

3.1 texsys.cfg

This file contains the site specific definitions of the four macros
\Qcurrdir, \input@path, \filename@parse and \@TeXversion.

As distributed it only contains comments, however this ‘empty’ file will work on
many systems because of the automatic tests built into 1tdirchk.dtx. You are allowed
to edit this file to add definitions of these macros appropriate to your system.

The macros that must be defined are:

\@currdir(filename)(space) should expand to a form of the filename that uniquely
refers to the ‘current directory’ if this is possible. (The expansion should also end with
a space.) on UNIX, this is \def\@currdir{./}. For more exotic operating systems you
may want to make \@currdir a macro with arguments delimited by . and/or (space). If
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\input@path

\filename@parse

\@TeXversion

the operating system has no concept of directory structure, this macro should be defined
to be empty.

If the primitive \openin searches the same directories as the primitive \input, then
it is possible to tell (using \ifeof) whether a file exists before trying to input it. For
systems like this, \input@path should be left undefined.

If \openin does not ‘follow’ \input then \input@path must be defined to be a list
of directories to search for input files. The format for each directory is as for \@currdir,
normally just a prefix is required, but it may be a macro with space-delimited argument.
That is, if (dir) is an entry in the input path, TEXwill try to load the expansion of

(dir)(filename)(space)

So either (dir) should be defined as a macro with argument delimited by space, or
it should just expand to a directory name, including the final directory separator, so that
it may be concatenated with the (filename). This means that for UNIX-like syntax,
each (dir) should end with a slash, /. One exception to this rule is that the input path
should always contain the empty directory {3} as this will allow ‘full pathnames’ to be
used, and the ‘current directory’ to be searched.

\input@path should expand to a list of such directories, each in a {} group.

After a call of the form: \filename@parse{(filename)}, the three macros
\filename®@area, \filename@base, \filename®@ext should be defined to be the ‘area’
(or directory), basename and extension respectively. If there was no extension specified
in (filename), \filename@ext should be \let to \relax (so this case may be tested
with \@ifundefined{filename®@ext} and, perhaps a default extension substituted).

Normally one would not need to define this macro in texsys.cfg as the automatic
tests can supply parsers that work with UNIX and VMS syntax, as well as a basic parser
that will cover many other cases. However some operating systems may need a ‘hand
produced’ parser in which case it should be defined in this file.

The UNIX parser also works for most MSDOS TEX versions. Currently if the UNIX
or VMS parser is not used, \filename@parse is defined to always return an empty area,
and to split the argument into basename and extension at the first ‘.’ that occurs in the
name. Parsers for other formats may be defined in texsys.cfg, in which case they will
be used in preference to the default definitions.

You should not need to set this macro in texsys.cfg. KITEX tests to set this
automatically. See the comments in the opening section of 1tdirchk.dtx.

The following sections give examples of definitions which might work on various
systems. These are currently mainly untested as I only have access to a few systems, all
of which do not need this file as the automatic tests work. All the code is commented
out.

3.2 UNIX (web2c)

This implementation does make \openin and \input look in the same places. Acceptable
settings are made by 1tdirchk.dtx, and so this file may be empty. The definitions below
are therefore just for information.

14 f\def\@currdir{./}
115 s\let\input@path\@undefined
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3.3 UNIX (other)

Apparently some commercial UNIX implementations have different paths for \openin
and \input. For these one could use definitions like the following (with whatever direc-
tories are used at your site): note that the directory names should end with /.

16 7 \def\@currdir{./}

17 % \def\input@path{7,

e i {/usr/local/lib/tex/inputs/distrib/}},

19 % {/usr/local/lib/tex/inputs/contrib/}}

120 %4 {/usr/local/lib/tex/inputs/local/}},

21 %}

3.4 MSDOS (emtex)

This implementation does make \openin and \input look in the same places. Acceptable
settings are made by 1tdirchk.dtx, and so this file may be empty. The definitions below
are therefore just for information.

122 % \def\@currdir{./}
123 %4 \let\input@path\Qundefined

3.5 MSDOS (other)

Some PC implementations have different paths for \openin and \input. For these one
could use definitions like the following (with whatever directories are used at your site):
note that the directory names should end with /. This assumes the implementation uses
UNIX style / as the directory separator.

124 7 \def\@currdir{./}

125 % \def\input@path{7,

26 4 {c:/tex/inputs/distrib/}}

7 % {c:/tex/inputs/contrib/}}

125 4 {c:/tex/inputs/local/}},

129 % }

3.6 VMS (DECUS TgX, PD VMS 3.6)

This implementation does make \openin and \input look in the same places. Acceptable
settings are made by 1tdirchk.dtx, and so this file may be empty. The definitions below
are therefore just for information.

130 % \def\@currdir{[]}
131 % \let\input@path\@undefined

3.7 VMS (?7?)

Some VMS implementations have different paths for \openin and \input. For these one
could use definitions like the following:

132 % \def\@currdir{[]}

133 7 \def\input@path{}

134 % {tex_inputs:}}

135 ) {SOMEDISK: [SOME.TEX.DIRECTORY]},

136 4 F
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3.8 MACINTOSH (OzTeX 1.6)

This implementation does make \openin and \input look in the same places. Acceptable
settings are made by 1tdirchk.dtx, and so this file may be empty. The definitions below
are therefore just for information.

137 % \def\@currdir{:}
135 /4 \let\input@path\@undefined

3.9 MACINTOSH (other)

Some Macintosh implementations have different paths for \openin and \input. For
these one could use definitions like the following (with whatever folders are used on your
machine): note that the directory names should end with :, and they should contain no
spaces.

130 % \def\@currdir{:}

10 % \def\input@path{y,

11}, {Hard-Disk:Applications:TeX:TeX-inputs:}/

142 )y {Hard-Disk:Applications:TeX:My-inputs:})

us 4}

3.10 FAKE EXAMPLE

This example is for an operating system that has filenames of the form <area>name For
maximum compatibility with macro sets, you want name . ext to be mapped to <ext>name.
and <area>name.ext to be mapped to <area.ext>name. \input does this mapping
automatically, but \openin does not, and does not look in the same places as \input.
<>name is the desired ‘current directory’ syntax.
the following code would possibly work:
144 7 \def\@dir#1#2 {}
s % \@eder{#1}#2..\@nil}
16 % \def\@dOr#1#2.#3.#4\@nil{},
7 % <\ifx\@dir#1\@dir\else#1\ifx\@dir#3\@dir\else.\fi\fi#3>#2 }
148 %
149 % \def\@currdir{\@dir{}}
150 % \def\input@path{7,
151 ) {\@dir{area.one}});
152 {\@dir{area.twol}})
153 % }
END
154 \immediate\closeoutl15
If texsys.cfg did exist, then input it.
155 \else
156 \typeout{** Using the existing texsys.cfg}
157 \closeinl15
1ss \input texsys.cfg
150 \fi
160 {/docstrip)

If the stripped version of this file is being used (in latex2e.ltx) then texsys.cfg should
be there, so just input it.

w61 (dircheck) \input texsys.cfg
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\@currdir
\IfFileExists

\today

4 Setting \@currdir

This is a local definition of \IfFileExists. It tries to relocate texsxys.aux. If it
succeeds, then the \@currdir syntax has been determined. If all the tests fail then
\@currdir will be set to \@empty, and ltxcheck will warn of this when it checks the
format.

12 \begingroup

163 \count@\time

16« \divide\count@ 60

165 \count2=-\count®@

166 \multiply\count2 60

167 \advance\count2 \time

The current date and time stamp.

165 \edef\today{%

1o \the\year/\two@digits{\the\month}/\two@digits{\the\day}:7%
170 \two@digits{\the\count@}:\two@digits{\the\count2}}

Create a file texsys.aux (hopefully in the current directory), then try to locate it
again.
171 \immediate\openoutlb=texsys.aux
172 \immediate\write15{\today~~J}
173 \immediate\closeout15 %

#1 is the file to try, #2 is what to do on success, #3 on failure. Note that this
definition is overwritten later on again!

172 \def\IfFileExists#1#2#3{/
175 \openin\@inputcheck#1

176 \ifeof\@inputcheck

177 #3\relax

175 \else

179 \read\@inputcheck to \reserved®@a
180 \ifx\reserved@a\today

181 \typeout{#1 found}#2\relax

182 \else

183 \typeout{BAD: old file \reserved@a (should be \today)}/
184 #3\relax

185 \fi

186 \fi

157 \closein\@inputcheck}
155 \endlinechar=-1

If \@currdir has not been pre-defined in texsys.cfg then test for UNIX, VMS and
Oz-TEX-Mac. syntax.
159 \ifx\Q@currdir\Qundefined
1o \IfFileExists{./texsys.aux}{\gdef\@currdir{./}}%
101 {\IfFileExists{[]texsys.aux}{\gdef\@currdir{[]}}%
192 {\IfFileExists{:texsys.aux}{\gdef\@currdir{:}}{}}}

If it is still undefined at this point, all the above tests failed. Earlier versions interac-
tively prompted for a definition at this point, but it seems impossible to reliably obtain
information from users at this point in the installation. This version of the file produces
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\input@path

a format with no user-interaction. Later if the format is not suitable for the system,
texsys.cfg may be edited and the format re-made.

103 \ifx\@currdir\@undefined

194 \global\let\@currdir\@empty

195 \typeout{~"J""J%

196 !l No syntax for the current directory could be found™"J%
197 jyA

198 \fi

Otherwise \@currdir was defined in texsys.cfg. In this case check that the syntax
specified works on this system. (In case a complete INTEX system has been copied from
one system to another.) If the test fails, give up. The installer should remove or correct
the offending texsys.cfg and try again.

190 \else

200 \IfFileExists{\Qcurrdir texsys.aux}{}{/

201 \edef\reserved@a{\errhelp{’

202 texsys.cfg specifies the current directory syntax to be~"J}
203 \meaning\@currdir~"J%

204 but this does not work on this system.”"J}

205 Remove texsys.cfg and restart.}}\reserved@a

206 \errmessage{Bad texsys.cfg file: \noexpand\@currdir}\@@end}

The version of \@currdir in texsys.cfg looks OK.
207 \fi

206 \immediate\closeout15 Y
200 \endgroup

210 \typeout{~~J""J}
211 \noexpand\@currdir set to:
212 \expandafter\strip@prefix\meaning\@currdir. ~J%

213 }

(End of definition for \@currdir, \IfFileExists, and \today.)
Stop here if the file is being used unstripped.

212 (xdocstrip)

215 \relax\endinput

216 {/docstrip)

5 Setting \input@path

Earlier versions of this file attempted to automatically test whether \input@path was re-
quired, and interactively prompt for a path if necessary. This was not found to be very re-
liable The first-time installer of IXTEX 2¢ can not be expected to have enough information
to supply the correct information to the prompts. Now the interaction is omitted. After
the format is made the installer can attempt to run the test document ltxcheck.tex
through TEX 2¢. This will check, among other things, whether texsys.cfg will need
to be edited and the format remade.

Now set up the \input@path.
\input@path should either be undefined, or a list of directories as described in the
introduction.

217 \typeout{~"J%
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\filename@parse

218 Assuming \noexpand\openin and \noexpand\input~~J%

219 \ifx\input@path\@undefined
\input@path has not been pre-defined.

220 have the same search path.”"J%
221 \else

\input@path has been defined in texsys.cfg.

222 have different search paths.”"J}

223 LaTeX will use the path specified by \noexpand\input@path:~~J%
224 \fi

225 }

(End of definition for \input@path.)

6 Filename Parsing

Split a filename into its components.

26 \ifx\filename®@parse\@undefined
27 \def\reserved@a{./}\ifx\@currdir\reserved@a

\filename@parse was not specified in texsys.cfg, but \@currdir looks like UNIX. ..

228 \typeout{~"JDefining UNIX/DOS style filename parser.”"J}
229 \def\filename@parse#1{/,
230 \let\filename®@area\@empty
231 \expandafter\filename@path#1/\\}
Search for the last /.
232 \def\filename@path#1/#2\\{%
233 \ifx\\#2\\%
234 \def\reserved@a{\filename@simple#1.\\}/,
235 \else
236 \edef\filename@area{\filename@area#1/}/,
237 \def\reserved@a{\filename@path#2\\1}%
238 \fi
239 \reserved@a}

210 \else\def\reserved@a{[]}\ifx\@currdir\reserved@a

\filename@parse was not specified in texsys.cfg, but \@currdir looks like VMS. ..

241 \typeout{~~JDefining VMS style filename parser.”~J}
242 \def\filename@parse#1{/,

243 \let\filename®@area\@empty

244 \expandafter\filename@path#1]\\}

Search for the last ].

25 \def\filename@path#1]#2\\{%

246 \ifx\\#2\\%

247 \def\reserved@a{\filename@simple#1.\\}/,
248 \else

249 \edef\filename@area{\filename@area#1]}/
250 \def\reserved@a{\filename@path#2\\1}%

251 \fi

252 \reserved@a}

53 \else\def\reserved@a{:}\ifx\@currdir\reserved@a
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\filename@parse was not specified in texsys.cfg, but \Q@currdir looks like Macin-
tosh. ..

266

\typeout{~"JDefining Mac style filename parser.”~J}
\def\filename@parse#1{/,
\let\filename®@area\@empty
\expandafter\filename@path#1:\\}

Search for the last :.

\def\filename@path#1:#2\\{%
\ifx\\#2\\%
\def\reserved@a{\filename@simple#1.\\}/,

\else

\edef\filename@area{\filename®@area#1:1}}
\def\reserved@a{\filename@path#2\\1}%

\fi

\reserved@a}

\else

\filename@parse was not specified in texsys.cfg. So just make a simple parser that
always sets \filename@area to empty.

267

268

269

271

\typeout{~~JDefining generic filename parser.”"J}
\def\filename@parse#1{/,
\let\filename®@area\Qempty
\expandafter\filename@simple#1.\\}

\fi\fi\fi

\filename@simple is used by all three versions. Finally we can split off the exten-

sion.

2

2

73

N
3

4

275

276

289

290

291

292

293

294
295

296

297

(/dircheck)

(xdircheck, latexrelease)
(latexrelease) \IncludeInRelease{2019/10/01}{\filename@simple}

(latexrelease)

{Final dot for extension}}

\def\filename@simple#1.#2\\{%
\ifx\\#2\\/
\let\filename@ext\relax
\edef\filename@base{#11}}

\else

\filename@dots{#1}#2\\/

\fi}

; \def\filename@dots#1#2.#3\\{/
\ifx\\#3\\%

\def\filename@ext{#2}/
\edef\filename@base{#11}/,

\else

\filename@dots{#1.#2}#3\\%

\fi}

)
)
latexrelease)
latexrelease)
latexrelease)
latexrelease)
latexrelease)
latexrelease)

o~ o~~~ o~~~

latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{0000/00/00}{\filename@simple}

{Final dot for extension}),
\def\filename@simple#1.#2\\{}
\ifx\\#2\\7
\let\filename@ext\relax
\else
\edef\filename@ext{\filename@dot#2\\}/,
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\@TeXversion

205 (latexrelease) \fi

200 (latexrelease) \edef\filename@base{#1}}
s0 (latexrelease) \EndIncludeInRelease
(/dircheck, latexrelease)

(*dircheck)

301
302

Remove a final dot, added earlier.
\def\filename@dot#1.\\{#1}

300 \else

Otherwise, \filename®@parse was specified in texsys.cfg.

05 \typeout{~"J""J%

306 \noexpand\filename@parse was defined in texsys.cfg: "J/
307 \expandafter\strip@prefix\meaning\filename@parse. "~ J%
308 }

300 \fi

(End of definition for \filename@parse.)

7 'TEX Versions

TEX versions older than 3.141 require \@TeXversion to be set. This can be determined
automatically due to a trick suggested by Bernd Raichle. Actually this will not always
get the correct version number, e.g., TEX3.14 would be detected as TEX3, but INTEX only
needs to take account of TEX’s older than 3, or between 3 and 3.14.

310 \ifx\@TeXversion\@undefined
si \ifx\@undefined\inputlineno

312 \def\@TeXversion{2}

a3 \else

314 {\catcode‘\""J=\active

315 \def\reserved@a#1#2\00{\if#1\string~3\fi}

316 \edef\reserved@a{\expandafter\reserved@a\string~~J\00}
317 \ifx\reserved@a\@empty\else\gdef\@TeXversion{3}\fi}

318 \fi

310 \fi

(End of definition for \@TeXversion.)

20 %%k ———— END temporary definitions for bootstrapping ----
321 (/dircheck)

8 Iltxcheck.tex

After the format has been made, and article.cls moved with the other files to the ‘standard
input directory’ as specified in install.txt, the format may be checked by running the
file 1txcheck.tex.
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File 02
Itplain.dtx

1 Plain TEX

ETEX includes almost all of the functionality of Knuth’s original ‘Basic Macros’ That
is, the plain TEX format described in Appendix B of the TpXBook. However, some of
the user commands are not much use so, in order to save memory, we may remove them
from the kernel into a package. Here is a list of the commands that may be removed
(PROBABLY NOT COMPLETE).

\magstep \magstephalf

\mathhexbox
\vglue \vgl@
\hglue \hgl@

This file is by now very small as most of it has been moved to more appropriate
kernel files: it may disappear completely one day.

TEX font definitions are done using NFSS2 so none of PLAIN’s font definitions are
in BTEX.

KTEX has its own tabbing environment, so PLAIN’s is disabled.

IXTEX uses its own output routine, so most of the plain one was removed.

1 (x2ekernel)

\catcode‘\{=1 7 left brace is begin-group character

s \catcode‘\}=2 ¥ right brace is end-group character
\catcode‘\$=3 7 dollar sign is math shift

5 \catcode‘\&=4 7, ampersand is alignment tab

\catcode‘\#=6 7, hash mark is macro parameter character

7 \catcode‘\"=7 J circumflex and uparrow are for superscripts
\catcode‘\_=8 7, underline and downarrow are for subscripts
\catcode‘\""I=10 % ascii tab is a blank space
\chardef\active=13 \catcode‘\~=\active % tilde is active
\catcode‘\""L=\active \def~"L{\parl}) ascii form-feed is \par

3

1C

12 \message{catcodes,}

We had to define the \catcodes right away, before the message line, since \message
uses the { and } characters. When INITEX (the TgX initializer) starts up, it has defined
the following \catcode values:

\catcode‘\""@=9 ¥, ascii null is ignored
\catcode‘\""M=5 ¥ ascii return is end-line
\catcode‘\\=0 % backslash is TeX escape character
\catcode‘\%=14 %  percent sign is comment character
\catcode‘\ =10 % ascii space is blank space

\catcode ‘\""7=15 %, ascii delete is invalid
\catcode‘\A=11 ... \catcode‘\Z=11 % uppercase letters
\catcode‘\a=11 ... \catcode‘\z=11 % lowercase letters
all others are type 12 (other)

Here is a list of the characters that have been specially catcoded:

13 \def\dospecials{\do\ \do\\\do\{\do\}\do\$\do\&%
11 \do\#\do\"\do\_\do\’%\do\~\do\""I}
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\@ne
\twe@
\three
\sixt@@n
\@cclv

\@cclvi
\@m

\@M
\@MM

(not counting ascii null, linefeed, formfeed, return, delete) Each symbol in the list is
preceded by , which can be defined if you want to do something to every item in the list.
We make @ signs act like letters, temporarily, to avoid conflict between user names
and internal control sequences of plain format.
15 \catcode‘@=11

To make the plain macros more efficient in time and space, several constant values
are declared here as control sequences. If they were changed, anything could happen; so
they are private symbols.

Small constants are defined using \chardef.

16 \chardef\@ne=1

17 \chardef\tw@=2

15 \chardef\thr@e=3

19 \chardef\sixt@@n=16
20 \chardef\@cclv=255

(End of definition for \@ne and others.)

Constants above 255 defined using \mathchardef.

1 \mathchardef\@cclvi=256
> \mathchardef\@m=1000

23 \mathchardef\@M=10000
22 \mathchardef\@MM=20000

NN

(End of definition for \@cclvi and others.)

Allocation of registers

Here are macros for the automatic allocation of \count, \box, \dimen, \skip,
\muskip, and \toks registers, as well as \read and \write stream numbers, \fam codes,
\language codes, and \insert numbers.

s \message{registers,}

When a register is used only temporarily, it need not be allocated; grouping can
be used, making the value previously in the register return after the close of the group.
The main use of these macros is for registers that are defined by one macro and used by
others, possibly at different nesting levels. All such registers should be defined through
these macros; otherwise conflicts may occur, especially when two or more macro packages
are being used at the same time.

Historical BTEX 2.09 comments (not necessarily accurate any more):
The following counters are reserved:
0 to 9 page numbering
10 count allocation
11 dimen allocation
12 skip allocation
13  muskip allocation
14  box allocation
15 toks allocation
16 read file allocation
17 write file allocation
18 math family allocation
19 language allocation
20 insert allocation
21 the most recently allocated number
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\insc@unt
\allocationnumber

\m@ne

\wlog

\count@
\dimen®@
\dimen@i
\dimen@ii
\skip@
\toks@

22 constant -1
End of historical BTEX 2.09 comments.

New counters are allocated starting with 23, 24, etc. Other registers are allocated
starting with 10. This leaves 0 through 9 for the user to play with safely, except that
counts 0 to 9 are considered to be the page and subpage numbers (since they are displayed
during output). In this scheme, \count 10 always contains the number of the highest-
numbered counter that has been allocated, \count 14 the highest-numbered box, etc.
Inserts are given numbers 254, 253, etc., since they require a \count, \dimen, \skip,
and \box all with the same number; \count 20 contains the lowest-numbered insert that
has been allocated. Of course, \box255 is reserved for \output; \count255, \dimen255,
and \skip255 can be used freely.

It is recommended that macro designers always use \global assignments with re-
spect to registers numbered
1,3,5,7,9,
and always non-\global assignments with respect to registers
0, 2, 4, 6, 8, 255.

This will prevent “save stack buildup” that might otherwise occur.

26 \count10=22 % allocates \count registers 23, 24,
27 \count11=9 ¥, allocates \dimen registers 10, 11,
s \count12=9 % allocates \skip registers 10, 11,

20 \count13=9 Y, allocates \muskip registers 10, 11,
50 \count14=9 ¥ allocates \box registers 10, 11,

51 \count15=9 % allocates \toks registers 10, 11,

2 \count16=-1 % allocates input streams O, 1,

33 \count17=-1 % allocates output streams 0, 1,

32 \count18=3 % allocates math families 4, 5,

55 \count19=0 7% allocates \language codes 1, 2,

3 \count20=255 % allocates insertions 254, 253,

The insertion counter and most recent allocation.
37 \countdef\insc@unt=20

;s \countdef\allocationnumber=21

(End of definition for \insc@unt and \allocationnumber.)

The constant —1.
39 \countdef\m@ne=22 \m@ne=-1

(End of definition for \m@ne.)

Write on log file (only)
20 \def\wlog{\immediate\write\m@ne}

(End of definition for \wlog.)

Here are abbreviations for the names of scratch registers that don’t need to be allocated.

21 \countdef\count@=255

122 \dimendef\dimen@=0

23 \dimendef\dimen@i=1 7, global only
21 \dimendef\dimen@ii=2

s5 \skipdef\skip@=0

1 \toksdef\toks@=0
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\newcount
\newdimen
\newskip
\newmuskip
\newbox
\newtoks
\newread
\newwrite
\newfam
\newlanguage

(End of definition for \count@ and others.)

Now, we define \newcount, \newbox, etc. so that you can say \newcount\foo and \foo
will be defined (with \countdef) to be the next counter.

To find out which counter \foo is, you can look at \allocationnumber.

Since there’s no \boxdef command, \chardef is used to define a \newbox,
\newinsert, \newfam, and so on.

KTEX change: remove \outer from \newcount and \newdimen (FMi) This is nec-
essary to use \newcount inside \if... later on. Also remove from \newskip, \newbox
\newwrite and \newfam (DPC) to save later redefinition. Rolling back the allocation
routine runs us into trouble nowadays as the kernel itself will use up all of the standard
pool. So we pretend we’ve always used the full range: this is needed for roll forward.

27 \def\newcount {\e@alloc\count \countdef {\count10}\insc@unt\float@count}
; \def\newdimen {\e@alloc\dimen \dimendef {\countl1}\insc@unt\float@count}
20 \def\newskip {\e@alloc\skip \skipdef {\counti12}\insc@unt\float@count}
50 \def\newmuskip
51 {\e@alloc\muskip\muskipdef{\count13}\m@ne\e@alloc@top}

For compatibility use \chardef in the classical range.
s> \def\newbox  {\e@alloc\box

53 {\ifnum\allocationnumber<\@cclvi

54 \expandafter\chardef

55 \else

56 \expandafter\e@alloc@chardef

57 \fi}

58 {\count14}\insc@unt\float@count}

so \def\newtoks {\e@alloc\toks \toksdef{\count15}\m@ne\e@alloc@top}
50 \def\newread {\e@alloc\read \chardef{\count16}\m@ne\sixt@@n}

Skip \writel8 due to its traditional use as a shell-escape.

61 \ifx\directlua\@undefined

52 \def\newwrite {\e@alloc\write \chardef{\count17}\m@ne\sixt@e@n}
03 \else

62 \def\newwrite {\e@alloc\write

65 {\ifnum\allocationnumber=18
66 \advance\count17\@ne

67 \allocationnumber\counti7 %
68 \fi

69 \global\chardef},

70 {\count17}%

71 \m@ne

7 {128%}%}

73 \fi

7+ \def\new@mathgroup
75 {\e@alloc\mathgroup\chardef{\count18}\m@ne\e@mathgroup@top}
7 \let\newfam\new@mathgroup

77 \ifx\directlua\@undefined

s \def\newlanguage {\e@alloc\language \chardef{\count19}\m@ne\@cclvi}
7 \else

so  \def\newlanguage {\e@alloc\language \chardef{\count19}\m@ne{16384}}
s \fi

(End of definition for \newcount and others.)
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\e@alloc@chardef
\e@alloc@top

\e@mathgroup@top

\e@alloc

\e@ch@ck

\extrafloats

The upper limit of extended registers, which leaves this number (eg \dimen32767) always
unallocated by these macros. cf traditional \dimen255.

22 \ifx\directlua\@undefined

ss  \mathchardef\e@alloc@top=32767
2 \let\e@alloc@chardef\mathchardef
s \else

luatex has 216

s  \chardef\e@alloc@top=65535

sz \let\e@alloc@chardef\chardef
s \fi

registers.

(End of definition for \e@alloc@chardef and \e@alloc@top.)

The upper limit of extended math groups (\fam) 16 in classic TEX and e-TEX, but 256
in Unicode TeX variants.

50 \ifx\Umathcode\@undefined

classic and e tex have 16 fam (0-15).

o0 \chardef\e@mathgroup@top=16

o1 \else

xetex and luatex have 256 fam (0-255).

o2 \chardef\e@mathgroup@top=256
o3 \fi

(End of definition for \e@mathgroup@top.)

A modified version of \alloc®@ that takes the count register rather than just the final
digit of its number (assuming \countlz). It also has an extra argument to give the top
of the extended range.
#1 #2 #3 #4 #5 #6
\e@alloc type defcmd current top extended-top newname
Note that if just a single allocation range is required (not omitting a range up to
255 for inserts) then —1 should be used for the first upper bound argument, #4.

2 \def\e@alloc#1#2#3#4#5#6{%

o5 \globalladvance#3\@ne

o6 \e@chO@ck{#3}{#4}{#5}#17,

o7 \allocationnumber#3\relax

¢ \global#2#6\allocationnumber

90 \wlog{\string#6=\string#1\the\allocationnumber}}/,

(End of definition for \e@alloc.)

Extended check command. If the first range is exceeded, bump to 256 (or 266 for counts)
and try again, testing the extended range.

Allocate matching registers from the top of the extended range and add to \@freelist.

00 \gdef\e@chQck#1#2#3#4{/,
101 \ifnum#1<#2\else
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If we’ve reached the classical top limit, bump to 256 or 266 for counts (count 256-265
are reserved by the allocation system).

102 \ifnum#l=#2\relax

103 \global#1\@cclvi

104 \ifx\count#4\global\advance#1 10 \fi

105 \fi

Check we are below the extended limit.

106 \ifnum#1<#3\relax

107 \else

108 \errmessage{No room for a new \string#41}/
109 \fi

110 \fil}%

111 \let\float@count\e@alloc@top

\extrafloats ,;, \ifx\numexpr\Q@undefined
In classic TeX use \newinsert to allocate float boxes.

113 \def\extrafloats#1{/)

114 \count@#1\relax

115 \ifnum\count@>\z@

116 \newinsert\reserved@a

117 \global\expandafter\chardef

118 \csname bx@\the\allocationnumber\endcsname\allocationnumber
119 \@cons\@freelist{\csname bx@\the\allocationnumber\endcsname},
120 \advance\count@\m@ne

11 \expandafter\extrafloats

122 \expandafter\count@

123 \fi

124 Y%

125 \else

In e-tex take float boxes from the top of the extended range.
16 \def\extrafloats#1{/,

127 \ifnum#1>\z@

125 \count@\numexpr\float@count-1\relax

120 \ifnum\count@<266 \ch@ckO\m@ne\insert\fi

130 \ch@ckO\count@\count

131 \ch@ck1\count@\dimen

132 \ch@ck2\count@\skip

133 \ch@ck4\count@\box

13« \global\e@alloc@chardef\float@count\count@

135 \global\expandafter\e@alloc@chardef

136 \csname bx@\the\float@count\endcsname\float@count
137 \@cons\@freelist{\csname bx@\the\float@count\endcsnamel},

135 \expandafter\extrafloats\expandafter{\the\numexpr#1-1\expandafter}y,
130 \fi}%
1o \fi

(End of definition for \e@ch@ck, \extrafloats, and \extrafloats.)
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\alloc@

\newinsert

\ch@ck

\newhelp

Since \e@alloc was added in 2015, \@alloc has not been used, but was left as some
legacy code calls it. However the original definition gives spurious errors once the “classic”
registers run out, so it is now defined to call \e@alloc internally.

11 \def\alloc@#1#2#3#4{\e@alloc#2#3{\counti1#1}#4\float@count}

(End of definition for \alloce.)

The highest register allowed with \insert.

12 \ifx\directlua\@undefined

123 \chardef\e@insert@top255

112 \else

s \chardef\e@insert@top\e@alloc@top
6 \fi

If the classic registers are exhausted, take an insert from the free float list and use
\extrafloats to add a new float to that list.

147 \def\newinsert#1{Y

1us \Q@tempswafalse

19 \global\advance\insc@unt\m@ne
150 \ifnum\count10<\insc@unt
151 \ifnum\count11<\insc@unt
152 \ifnum\count12<\insc@unt
153 \ifnum\count14<\insc@unt
152 \@tempswatrue

155 \Fi\fi\fi\fi

156 \if@tempswa

157 \allocationnumber\insc@unt

155 \else

159 \globalladvance\insc@unt\@ne

160 \extrafloats\@ne

161 \@next\@currbox\@freelist

162 {\ifnum\@currbox<\e@insert@top
163 \allocationnumber\@currbox
164 \else

165 \ch@ckO\m@ne\insert

166 \fl}n/o

167 {\ch@ckO\m@ne\insert},

168 \fi

160 \global\chardef#1\allocationnumber
170 \wlog{\string#1i=\string\insert\the\allocationnumber},
171}

(End of definition for \newinsert.)

172 \gdef\chQck#1#2#3{Y
173 \ifnum\count1#1<#2\else
174 \errmessage{No room for a new #31}J,

175 \fi}

(End of definition for \ch@ck.)

176 \def\newhelp#1#2{\newtoks#1#1\expandafter{\csname#2\endcsname}}
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\@inputcheck
\@unused

\maxdimen
\hideskip

\p@

\z@
\z@skip
\voidb@x

(End of definition for \newhelp.)

Allocate read stream for testing and output stream that is never open an thus writes to
the terminal.

177

178

\newread\@inputcheck
\newwrite\Qunused

(End of definition for \@inputcheck and \@unused.)

Here are some examples of allocation.

179

180

\newdimen\maxdimen \maxdimen=16383.99999pt 7 the largest legal <dimen>
\newskip\hideskip \hideskip=-1000pt plus 1fill % negative but can grow

(End of definition for \maxdimen and \hideskip.)

181

182

183

184

\newdimen\p@ \p@=1pt 7, this saves macro space and time
\newdimen\z@ \z@=0pt % can be used both for Opt and O
\newskip\z@skip \z@skip=0Opt plusOpt minusOpt
\newbox\voidb@x 7, permanently void box register

(End of definition for \p@ and others.)

5

=

Assign initial values to TEX’s parameters
\message{parameters,}

All of TEX’s numeric parameters are listed here, but the code is commented out if

no special value needs to be set. INITEX makes all parameters zero except where noted.

191

192

194

195

197

198

199

200

201

202

203

204

205

206

\pretolerance=100

7 \tolerance=200 % INITEX sets this to 10000
s \hbadness=1000

\vbadness=1000
\linepenalty=10
\hyphenpenalty=50
\exhyphenpenalty=50
\binoppenalty=700
\relpenalty=500
\clubpenalty=150
\widowpenalty=150
\displaywidowpenalty=50
\brokenpenalty=100
\predisplaypenalty=10000

% \postdisplaypenalty=0

% \interlinepenalty=0

% \floatingpenalty=0, set during \insert

% \outputpenalty=0, set before TeX enters \output

\doublehyphendemerits=10000
\finalhyphendemerits=5000
\adjdemerits=10000
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207 % \looseness=0, cleared by TeX after each paragraph
208 % \pausing=0

200 % \holdinginserts=0

210 % \tracingonline=0

211 % \tracingmacros=0

212 % \tracingstats=0

213 % \tracingparagraphs=0

214 % \tracingpages=0

215 % \tracingoutput=0

In the past IXTEX used the default value of 1 for \tracinglostchars because this was
the best it could do. This way one would at least get a warning in the .log file. e-TEX
improved on that and supported a value of 2 to show the warning on the terminal, so we
could have changed the default when we made the e-TEX extensions required—however,
we overlooked that opportunity. In 2021 this parameter was improved on again and now
also accepts the value 3 (error on the terminal). This made us realize that we should
change the default. Using 3 would really be the best, but for compatibility reasons we
only use 2. For recent LuaTEX releases, we set 4: this is offset by 2 from the e-TEX value
as otherwise LuaTEX only issues a warning for text in a box when the box is used, not
saved. (Accepting values of 4 and 5 was updated in the TEX Live 2025 release.)

216 \tracinglostchars=2

217 \ifdefined\luatexversion

215 \ifnum\luatexversion>120

219 \tracinglostchars=4

220 \fi

»1 \fi

222 % \tracingcommands=0
23 % \tracingrestores=0

\tracingstacklevels For LuaTEX, the \tracingstacklevels functionality was implemented as a callback, so
here we just define the count register to hold the value of the parameter.

221 {/2ekernel)

225 (x2ekernel | latexrelease)

226 (latexrelease) \IncludeInRelease{2021/06/01}{\tracingstacklevels}),

227 (latexrelease) {tracingstacklevels})

225 \ifx\directlua\@undefined

220 % \tracingstacklevels=0 % added in 2021

0 \else

231 \newcount\tracingstacklevels

22 % Code for \tracingstacklevels defined in 1ltfinal.dtx

33 \fi

231 (latexrelease) \EndIncludeInRelease

235 (latexrelease)

23 (latexrelease) \IncludeInRelease{0000/00/00}{\tracingstacklevels})

7 (latexrelease) {tracingstacklevels})

235 (latexrelease) \ifx\directlua\@undefined
)
)
)

N
]

0.

230 (latexrelease) \else

20 (latexrelease) \let\tracingstacklevels\@undefined
211 (latexrelease) \fi

242 (latexrelease) \EndIncludeInRelease

215 (/2ekernel | latexrelease)

211 (x2ekernel)
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(End of definition for \tracingstacklevels.)

245

246

247

248

249

250

251

258

259

260

261

\uchyph=1

% \lefthyphenmin=2 \righthyphenmin=3 set below

% \globaldefs=0

% \maxdeadcycles=25 7 INITEX does this

% \hangafter=1 J, INITEX does this, also TeX after each paragraph
% \fam=0

% \mag=1000 % INITEX does this

% \escapechar=‘\\ % INITEX does this

\defaulthyphenchar=*\-
\defaultskewchar=-1

% \endlinechar=‘\""M % INITEX does this
% \newlinechar=-1 \LaTeX\ sets this in ltdefns.dtx.

\delimiterfactor=901

% \time=now J, TeX does this at beginning of job
% \day=now % TeX does this at beginning of job

% \month=now % TeX does this at beginning of job
% \year=now 7, TeX does this at beginning of job

In IXTEX we don’t want box information in the transcript unless we do a full tracing.

\showboxbreadth=-1
\showboxdepth=-1

1+ \errorcontextlines=-1

\hfuzz=0. 1pt
\vfuzz=0. 1pt

7 \overfullrule=5pt
; \maxdepth=4pt
o \splitmaxdepth=\maxdimen

\boxmaxdepth=\maxdimen
% \lineskiplimit=Opt, changed by \normalbaselines

\delimitershortfall=5pt
\nulldelimiterspace=1.2pt

72 \scriptspace=0.5pt

% \mathsurround=0Opt
% \predisplaysize=0Opt, set before TeX enters $$
% \displaywidth=0Opt, set before TeX enters $$

s % \displayindent=Opt, set before TeX enters $$

\parindent=20pt

% \hangindent=0pt, zeroed by TeX after each paragraph
% \hoffset=0Opt
% \voffset=Opt

%

% \baselineskip=Opt, changed by \normalbaselines
% \lineskip=Opt, changed by \normalbaselines
\parskip=Opt plus 1pt

\abovedisplayskip=12pt plus 3pt minus 9pt

: \abovedisplayshortskip=0pt plus 3pt

\belowdisplayskip=12pt plus 3pt minus 9pt
\belowdisplayshortskip=7pt plus 3pt minus 4pt
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\normalbaselineskip
\normallineskip
\normallineskiplimit

\interfootlinepenalty

\magstephalf
\magstep

\frenchspacing
\nonfrenchspacing

\normalbaselines

\M
\I

\1q
\rq

201 % \leftskip=0pt
202 % \rightskip=0pt

203 \topskip=10pt
204 \splittopskip=10pt

205 % \tabskip=Opt
06 % \spaceskip=0pt
207 % \xspaceskip=0pt

205 \parfillskip=Opt plus 1fil

We also define special registers that function like parameters:

200 \newskip\normalbaselineskip \normalbaselineskip=12pt
;0 \newskip\normallineskip \normallineskip=1pt
;00 \newdimen\normallineskiplimit \normallineskiplimit=Opt

(End of definition for \normalbaselineskip, \normallineskip, and \normallineskiplimit.)

;02 \newcount\interfootnotelinepenalty \interfootnotelinepenalty=100

(End of definition for \interfootlinepenalty.)
Definitions for preloaded fonts

;03 \def\magstephalf{1095 }
soo \def\magstep#1{\ifcase#1 \@m\or 1200\or 1440\or 1728\or
305 2074\or 2488\fi\relax}

(End of definition for \magstephalf and \magstep.)
Macros for setting ordinary text

00 \def\frenchspacing{\sfcode‘\.\@m \sfcode‘\?\@m \sfcode‘\!\Cm

307 \sfcode‘\:\@m \sfcode‘\;\@m \sfcode‘\,\@m}

308 \def\nonfrenchspacing{\sfcode‘\.3000\sfcode‘\?73000\sfcode‘\!3000%
500 \sfcode‘\:2000\sfcode‘\;1500\sfcode‘\,1250 }

(End of definition for \frenchspacing and \nonfrenchspacing.)

;310 \def\normalbaselines{\lineskip\normallineskip
s \baselineskip\normalbaselineskip \lineskiplimit\normallineskiplimit}

(End of definition for \normalbaselines.)

Save a bit of space by using \let here.

s2 \def\""M{\ } % control <return> = control <space>
33 \1et\""I\""M % same for <tab>

(End of definition for \M and \I.)

314 \def\lq{‘}
315 \def\rq{’}
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\lbrack
\rbrack

\aa
\AA

\endgraf
\endline

\space

\empty

\null

\bgroup
\egroup

\obeylines
\obeyspaces

(End of definition for \1q and \rq.)

316 \def\lbrack{ [}
317 \def\rbrack{]}

(End of definition for \lbrack and \rbrack.)

These are not from plain.tex but they are similar to other commands found here and
nowhere else, being alternate input forms for characters.

s1s \def \aa {\r a}
310 \def \AA {\r A}

(End of definition for \aa and \AA.)

320 \let\endgraf=\par
221 \let\endline=\cr

(End of definition for \endgraf and \endline. These functions are documented on page /34.)

322 \def\space{ }
(End of definition for \space.)

This probably ought to go altogether, but let it to the IATEX version to save space.
223 \let\empty\Qempty

(End of definition for \empty.)

324 \def\null{\hbox{}}

(End of definition for \null.)

325 \let\bgroup={
25 \let\egroup=}

(End of definition for \bgroup and \egroup.)

In \obeylines, we say \let~"M=\obeyedline instead of \def~"M{\obeyedline} since
this allows, for example, \let\obeyedline=\cr \obeylines \halign{....

This is essentially a plain TEX trick and in its original version where you had to use
to use \let\par=\cr not really a safe idea in IWTEX. If anybody used this trick this now
breaks (and one needs to use \obeyedline instead).

7 (/2ekernel)

25 (*2ekernel | latexrelease)

220 (latexrelease) \IncludeInRelease{2022/06/01}{\obeylines})
(latexrelease) {Add a redirection to obeylines and obeyspacesl}/

3

o

n

8

330
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\obeyedline

\obeyedspace

If the active ~"M escapes, e.g., into a \write (which is effectively in a different context)
then we don’t want the definition from \obeylines but rather a simple \par (in fact
even the primitive one, not the IXTEX version \para_end: which is only defined later).
;31 \begingroup

332 \catcode‘\""M=\active J, these lines must end with %

133 \gdef\obeylines{\catcode ‘\""M\active,

334 \let~"M\obeyedline},

The next line ending the definition is rather curious and it took me awhile to un-
derstand why rollback fails. The problem is the following: if latexrelease is used, then
blocks of \IncludeInRelease ... \EndIncludeInRelease are bypassed at high speed
by grabbing each as a delimited argument. However, in that case "M is seen not as code
but as line ending characters and in that mode TEX discards everything from that point
onwards to the real end of the line so it works like a comment — pretty strange really
(and T think due to the fact that the original pascal compiler could have some garbage
showing up after the normal line ending character. Thus we really have to make sure
that any closing braces is not one the same line as an "M, because otherwise it would get
dropped and we end with unbalanced braces and never see the \EndIncludeInRelease
— weird. In other places it doesn’t matter because we aren’t using the incomplete result.
Y
336 \global\let™"M\par 7% this is in case ~"M appears in a \write
337 \endgroup

The \obeyedline expands by default to \par with whatever definition \par has when
it is executed. It can, however, be redefined (before calling \obeylines!) to achieve
some special effects. If you want to alter this definition when already in the scope of
\obeylines, it has no effect (because \let is used above). In that case simply make
another call to \obeylines immediately. As you are in a restricted scope all that happens
is that your redefinition is applied.

For the default definition we have to use \def not \let because the meaning of \par
can change and we want to use the one that is current when \obeylines act.

There is a small subtlety here: in an \edef the active ~~M stayed put (because it was
equal to the primitive \par), now \obeyedline expands and you get what it contains,
i.e., in that case \par, into the \edef or \mark unless we use \protected on it.

;33 \protected\gdef\obeyedline{\par}

The definition of \obeyspaces is changed in the same way and now executes \obeyedspace
for each active space.

330 \global\let\obeyedspace\space
20 \begingroup

1 \catcode‘\ =\active},
> \gdef\obeyspaces{\catcode‘\ \active\let =\obeyedspacel}’

3.

r

Q

An active space elsewhere generates \space by default (for example in a \write).

3 \global\let =\space},
s \endgroup

25 (/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000/00/00}{\obeylines}’,
latexrelease) {Add a redirection to obeylines and obeyspaces}’
latexrelease)

346

347

348

o~~~ o~

349
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\loop
\iterate
\repeat

\nointerlineskip
\offinterlineskip

From 2019 onwards the commands are made robust (somewhat later in the kernel
sources). So if we roll back they are robust, so when redefining them we have get rid of
the robust payload first. Otherwise that is seen by the later rollback below, which then
installs a fragile version of the new definition on top of the one we roll back to here, sigh.
\kernel@make@fragile also changes its definition (later own) so this is done directly.
ss0 (latexrelease)\expandafter\let\csname obeylines \endcsname\@undefined

351 (latexrelease)\expandafter\let\csname obeyspace \endcsname\@undefined

352 (latexrelease)

353 (latexrelease)\begingroup

5. (latexrelease)\catcode ‘\""M=\active % these lines must end with %

355 (latexrelease) \gdef\obeylines{\catcode‘\""M\active \let~"M\par %

Closing brace on a separate line (see comment above).

356 (latexrelease) Yh

Another pitfall: if we do a rollback \par is no longer the primitive, so the roll back
definition needs \let to what is new the primitive.

57 (latexrelease) \globalllet”"M\RawParEnd % this is in case "M appears in a \write

\endgroup
\def\obeyspaces{\catcode‘\ \active}

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
363 (latexrelease
soa (x2ekernel)

358
359
360
\let\obeyedline\@undefined
\let\obeyedspace\@undefined
\EndIncludeInRelease

361

362

o~ o~~~ o~
— -~ ~—tr ~l —rr

(End of definition for \obeylines and others.)

We use Kabelschacht’s method of doing loops, see TUB 8#2 (1987). (unless that breaks
something :-). It turned out to need an extra \relax: see pr/642 (\loop could do one
iteration too much in certain cases).

365 \long\def \loop #1\repeat{’,
36 \def\iterate{#1\relax Y% Extra \relax

)

367 \expandafter\iterate\fi
368 }%

10 \iterate

30 \let\iterate\relax

371}

This setting of \repeat is needed to make \loop...\if...\repeat skippable within
another \if....
;2 \let\repeat=\fi

(End of definition for \loop, \iterate, and \repeat.)
TEX defines \smallskip, etc. in 1tspace.dtx.

;73 \def\nointerlineskip{\prevdepth-\@m\p@}
s72 \def\offinterlineskip{\baselineskip-\@m\p@
55 \lineskip\z@ \lineskiplimit\maxdimen}

(End of definition for \nointerlineskip and \offinterlineskip.)
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\vglue
\hglue

\slash

\break
\nobreak
\allowbreak

\filbreak
\goodbreak

\eject

\removelastskip

\smallbreak
\medbreak
\bigbreak

\m@th

576 \def\vglue{\afterassignment\vgl@\skip@=}

7 \def\vgl@{\par \dimen@\prevdepth \hrule \@height\z@

s \nobreak\vskip\skip@ \prevdepth\dimen®@}

s70 \def\hglue{\afterassignment\hgl@\skip@=}

2o \def\hgl@{\leavevmode \count@\spacefactor \vrule \@width\z@
;e \nobreak\hskip\skip@ \spacefactor\count@}

(End of definition for \vglue and \hglue.)
TEX defines ~ in 1tdefns.dtx.

This generates a / acting a bit like - but still allows hyphenation in the word part

preceding it (but not after).
se2 \def\slash{/\penalty\exhyphenpenalty}

(End of definition for \slash.)

sz \def\break{\penalty-\@M}
;3¢ \def\nobreak{\penalty \@M}
;35 \def\allowbreak{\penalty \z@}

(End of definition for \break, \nobreak, and \allowbreak.)

356 \def\filbreak{\par\vfil\penalty-200\vfilneg}
se7 \def\goodbreak{\par\penalty-500 }

(End of definition for \filbreak and \goodbreak.)

Define \eject as in plain TEX but define \supereject only in the compatibility file.

ses \def\eject{\par\break}

(End of definition for \eject.)

;30 \def\removelastskip{\ifdim\lastskip=\z@\else\vskip-\lastskip\fi}

(End of definition for \removelastskip.)

s00 \def\smallbreak{\par\ifdim\lastskip<\smallskipamount
s01  \removelastskip\penalty-50\smallskip\fi}

302 \def\medbreak{\par\ifdim\lastskip<\medskipamount

303 \removelastskip\penalty-100\medskip\fi}

;o0 \def\bigbreak{\par\ifdim\lastskip<\bigskipamount

305 \removelastskip\penalty-200\bigskip\fi}

(End of definition for \smallbreak, \medbreak, and \bigbreak.)

305 \def\m@th{\mathsurround\z@}

(End of definition for \m@th.)
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\underbar Due to KTEX’s redefinition of \underline plain TEX’s \underbar can be done in a
simpler fashion (but do we need it at all?).

307 \def\underbar#1{\underline{\sbox\tw@{#1}\dp\tw@\z@\box\tw@}}

(End of definition for \underbar.)

\strutbox I4TEX sets \strutbox in \set@fontsize.

\strut ., \newbox\strutbox
300 \def\strut{\relax\ifmmode\copy\strutbox\else\unhcopy\strutbox\fi}

(End of definition for \strutbox and \strut.)

\hidewidth For alignment entries that can stick out.
200 \def\hidewidth{\hskip\hideskip}

(End of definition for \hidewidth.)

\narrower

201 \def\narrower{},
202 \advance\leftskip\parindent
203  \advance\rightskip\parindent}

(End of definition for \narrower.)
ETEX defines \ae and similar commands elsewhere.

200 \chardef\%=“\%
205 \chardef\&=‘\&
106 \chardef\#="‘\#

Most text commands are actually encoding specific and therefore defined later, so
commented out or removed from this file.

\leavevmode begins a paragraph, if necessary
107 \def\leavevmode{\unhbox\voidb@x}

(End of definition for \leavevmode.)

\mathhexbox
208 \def\mathhexbox#1#2#3{\mbox{$\m@th \mathchar"#1#2#3$}}
(End of definition for \mathhexbox.)
\ialign
200 \def\ialign{\everycr{}\tabskip\z@skip\halign} 7 initialized \halign
(End of definition for \ialign.)
\oalign
\o@lign \def\oalign#i{\leavevmode\vtop{\baselineskip\z@skip \lineskip.25ex}
\ooalign . \ialign{##\crcr#i\crcr}}}

212 \def\o@lign{\lineskiplimit\z@ \oalign}
213 \def\ooalign{\lineskiplimit-\maxdimen \oalign}

(End of definition for \oalign, \o@lign, and \ooalign.)
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\shoft

\1tx@sheft

\hrulefill
\dotfill

\showoverfull

The definition of this macro in plain.tex was improved in about 1997; but as a result its
usage was changed and its new definition is not appropriate for EXTEX.

Since the version given here has been in use by ITEX for many years it does not
seem prudent to remove it now. As far as we can tell it has only been used to define \b
and \d but this cannot be certain.

214 \def\sh@ft#1{\dimen®@.00#1lex\multiply\dimen@\fontdimenl\font
25 \kern-.0156\dimen@} % compensate for slant in lowered accents

(End of definition for \sheft.)

This is the IEXTEX version of the second incarnation of the plain macro \sh@ft, which
takes a dimension as its argument. It shifts a pseudo-accent horizontally by an amount
proportional to the product of its argument and the slant-per-point (fontdimen 1).

216 \def\1tx@sh@ft #1{%

417 \dimen@ #1%

¢ \kern \strip@pt

419 \fontdimeni\font \dimen®

20 } % kern by #1 times the current slant

4

(End of definition for \1tx@sheft.)

ITEX change: the text commands such as \d, \b, \c, \copyright, \TeX are now
defined elsewhere.

TEX change: Make \t work in a moving argument. Now defined elsewhere.

ETEX change: \kern\z@ added to end of \hrulefill and \dotfill to make them work
in ‘tabular’ and ‘array’ environments. (Change made 24 July 1987). KTEX change:
\leavevmode added at beginning of \dotfill and \hrulefill so that they work as
expected in vertical mode.

21 \def\hrulefill{\leavevmode\leaders\hrule\hfill\kern\z@}

The box in \dotfill originally contained (in plain.tex):

\mkern 1.5mu .\mkern 1.5mu;

the width of .44em differs from this by .04pt which is probably an acceptable difference
within leaders.

22 \def\dot£ill{y,

23 \leavevmode

24 \cleaders \hb@xt@ .44em{\hss.\hss}\hfill

25 \kern\z@}

(End of definition for \hrulefill and \dotfill.)
INITEX sets \sfcode x=1000 for all x, except that \sfcode‘X=999 for uppercase
letters. The following changes are needed:

26 \sfcode‘\)=0 \sfcode‘\’=0 \sfcode‘\]=0
The \nonfrenchspacing macro will make further changes to \sfcode values.

Definitions related to output
\magnification doesn’t work in IXTEX.

def\magnification{\afterassignment\m@g\count@}
def\m@g{\mag\count@
\hsize6.5truein\vsize8.9truein\dimen\footins8truein}

The following commands are used in debugging;:
227 \def\showoverfull{\tracingonline\@ne}
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(End of definition for \showoverfull.)

\showoutput
\loggingoutput . \gdef\loggingoutput{\tracingoutput\@ne
429 \showboxbreadth\maxdimen\showboxdepth\maxdimen\errorstopmode}
230 \gdef\showoutput{\loggingoutput\showoverfull}
1 (/2ekernel)

(End of definition for \showoutput and \loggingoutput.)

\tracingall
\loggingall (latexrelease)\IncludeInRelease{2021/06/01}{\loggingall}
a3 (latexrelease) {\tracingstacklevels and \tracinglostchars=3}J,
a1 (%2ekernel | latexrelease)
235 \edef\loggingall{Y
26 \tracingstats\tw@
27 \tracingpages\@ne
23 \tracingparagraphs\@ne
230 \tracinggroups\@ne
20  \tracingifs\@ne
21 \tracingscantokens\@ne
22  \tracingnesting\@ne
23 \errorcontextlines\maxdimen
24 \ifdefined\tracingstacklevels \tracingstacklevels\maxdimen \fi
25  \noexpand \loggingoutput
26 \tracingmacros\tw@
w7 \tracingcommands\thr@@
«s  \tracingrestores\@ne
29 \tracingassigns\@ne
50 Y%
251 \def\tracingall{\showoverfull\loggingall}
12 (/2ekernel | latexrelease)
latexrelease) \EndIncludeInRelease
latexrelease)
latexrelease)\IncludeInRelease{2015/01/01}{\loggingall}{etex tracing}
latexrelease)\ifx\tracingscantokens\@undefined
latexrelease)\gdef\loggingall{Y
latexrelease) \tracingstats\tw@
latexrelease) \tracingpages\@ne
latexrelease) \tracinglostchars\@ne
latexrelease) \tracingparagraphs\@ne
latexrelease) \errorcontextlines\maxdimen
latexrelease) \loggingoutput
latexrelease) \tracingmacros\tw@
)
)
)
)
)
)
)
)
)
)

~

3

453

456

458

latexrelease) \tracingcommands\tw@
latexrelease) \tracingrestores\@ne
latexrelease) }%

latexrelease)\else
latexrelease)\gdef\loggingall{’
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

\tracingstats\tw@
\tracingpages\@ne
\tracinglostchars\tw@
\tracingparagraphs\@ne
\tracinggroups\@ne

473

o~~~ o~~~ o~~~ o~~~ o~~~ o~ o~~~ o~

474
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\tracingnone

5

476

5

7

78

479

480

481

482

83

4
83

484

-

485

&

486
487
488

4

89

490

4

©

1

492
493
494

495

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

) \tracingifs\@ne
) \tracingscantokens\@ne
) \tracingnesting\Gne
) \errorcontextlines\maxdimen
) \loggingoutput
) \tracingmacros\tw@
) \tracingcommands\thro@
) \tracingrestores\@ne
) \tracingassigns\Gne
VY
J\fi
)\gdef\tracingall{\showoverfull\loggingall}
)\EndIncludeInRelease

)
)
)
)
)
)
)
)

\IncludeInRelease{0000/00/00}{\loggingall}{etex tracing}’
\gdef\loggingall{\tracingcommands\tw@\tracingstats\tw@
\tracingpages\@ne\tracinglostchars\@ne
\tracingmacros\tw@\tracingparagraphs\@ne\tracingrestores\@ne
\errorcontextlines\maxdimen\loggingoutput}
\gdef\tracingall{\loggingall\showoverfull}

(latexrelease)\EndIncludeInRelease

(End of definition for \tracingall and \loggingall.)

519

520

521

522

523

524

latexrelease
latexrelease
x2ekernel |

\tracing

)\IncludeInRelease{2015/01/01}{\tracingnonel}’,
) {turn off etex tracingl}’%
atexrelease)

\edef\tracingnone{’,

assigns\z@

\tracingrestores\z@

\tracing
\tracing

online\z@
commands\z@

\showboxdepth\m@ne
\showboxbreadth\m@ne

\tracing

output\z@

\errorcontextlines\m@ne
\ifdefined\tracingstacklevels \tracingstacklevels\z@ \fi
\tracingnesting\z@

\tracing
\tracing

scantokens\z@
ifs\z@

\tracinggroups\z@
\tracingparagraphs\z@
\tracingmacros\z@
\tracingpages\z@

\tracing

' I

/2ekernel | latexrelease)

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

stats\z@

)\EndIncludeInRelease

)
)\IncludeInRelease{2015/01/01}{\tracingnonel},

) {turn off etex tracingl}/,
)\ifx\tracingscantokens\Qundefined

Y\def\tracingnone{/,
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\hideoutput

latexrelease
latexrelease

\tracingonline\z@
\tracingcommands\z@

525

526

s27 (latexrelease) \showboxdepth\m@ne
s2s (latexrelease) \showboxbreadth\m@ne
520 (latexrelease) \tracingoutput\z@

\errorcontextlines\m@ne
\tracingrestores\z@
\tracingparagraphs\z@

latexrelease
latexrelease
latexrelease

530

533 (latexrelease) \tracingmacros\z@

s3 (latexrelease) \tracinglostchars\@ne
s35 (latexrelease) \tracingpages\z@

s36 (latexrelease) \tracingstats\z@

s37 (latexrelease)},

s3s (latexrelease)\else

s30 (latexrelease)\def\tracingnone{%

latexrelease
latexrelease

\tracingassigns\z@
\tracingrestores\z@
latexrelease) \tracingonline\z@

latexrelease) \tracingcommands\z@

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
saa (latexrelease) \showboxdepth\m@ne

{ )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

)

sss (latexrelease) \showboxbreadth\m@ne
sa0 (latexrelease) \tracingoutput\z@

sa7 (latexrelease) \errorcontextlines\m@ne
sis (latexrelease) \tracingnesting\z@

sa0 (latexrelease) \tracingscantokens\z@
ss0 (latexrelease) \tracingifs\z@

ss1 (latexrelease) \tracinggroups\z@

s52 (latexrelease) \tracingparagraphs\z@
s53 (latexrelease) \tracingmacros\z@

sso (latexrelease) \tracinglostchars\@ne
s55 (latexrelease) \tracingpages\z@

s56 (latexrelease) \tracingstats\z@

ss7 (latexrelease)}Y,

sss (latexrelease)\fi

sso (latexrelease)\EndIncludeInRelease

latexrelease
latexrelease)\IncludeInRelease{0000/00/00}{\tracingnonel}y
latexrelease {turn off etex tracingl’
latexrelease)\let\tracingnone\@undefined

se (latexrelease)\EndIncludeInRelease

562

563

(End of definition for \tracingnone.)

ss (x2ekernel | latexrelease)

sec (latexrelease) \IncludeInRelease{2015/01/01}{\hideoutput}y
s7 (latexrelease) {hide output from tracing}}
s6s \def\hideoutput{/,

se0  \tracingoutput\z@

570 \showboxbreadth\m@ne
571 \showboxdepth\m@ne

s2 \tracingonline\m@ne
513

s74 (latexrelease) \EndIncludeInRelease
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(latexrelease)

(latexrelease) \IncludeInRelease{0000/00/00}{\hideoutput}/

7 (latexrelease) {hide output from tracing})
( )
(

N

575

576

@
N

latexrelease) \let\hideoutput \@undefined
latexrelease) \EndIncludeInRelease
sso (/2ekernel | latexrelease)

578

579

(End of definition for \hideoutput.)
ITEX change: \showhyphens Defined later.
Punctuation affects the spacing.

ss1 (x2ekernel)

s> \nonfrenchspacing
ss3 (/2ekernel)
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\fmtname

\fmtversion
\latexreleaseversion
\patch@level

\development@branch@name

File 03
Itvers.dtx

1 Version Identification

First we identify the date and version number of this release of ITEX, and set \everyjob
so that it is printed at the start of every ITEX run.

A \patch@level of 0 or higher denotes an official public release. A negative value
indicates a candidate release that is not distributed.

If we put code updates into the kernel that are supposed to go into the next release
we set the \patch@level to -1 and the \fmtversion / \latexreleaseversion to the
dated of the next release (guessed, the real value is not so important and will get corrected
when we make the release official).

If the \patch@level is already at -1 we do nothing here and use the \fmtversion
date for any new\IncludeInRelease line when we add further code.

Finally, if we do make a public release we either just set the \patch@level to zero
(if our initial guess was good) or we also change the date and then have to additionally
change to that date on all the \IncludeInRelease statements that used the “guessed”
date.

1 (*2ekernel)

> \def\fmtname{LaTeX2e}

s \edef\fmtversion

4+ (/2ekernel)

5 (latexrelease)\edef\latexreleaseversion
s (x2ekernel | latexrelease)

7 {2026-11-01}

s (/2ekernel | latexrelease)

o (x2ekernel)

10 \def\patch@level{-1}

For more fine grain control there is the possibility to name the current development
branch. This is only used when the \patch@level is negative (i.e., a pre-release for-
mat) and is intended to help us internally when we locally install a format out of some
development branch.

11 \edef\development@branch@name{develop \the\year-\the\month-\the\day}

(End of definition for \fmtname and others.)

Check that the format being made is not too old. The error message complains
about ‘more than 5 years’ but in fact the error is not triggered until 65 months.

This code is currently not activated as we don’t know if we already got to the last
official 2e version (due to staff shortage or due to a successor (think positive:-)).

12 \iffalse

13 \def\reserved@a#1/#2/#3\@nil{}

12 \count@\year

15 \advance\count@-#1\relax

16 \multiply\count@ by 12\relax

17 \advance\count@\month

12 \advance\count@-#2\relax}

10 \expandafter\reserved@a\fmtversion\@nil
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\count@ is now the age of this file in months. Take a generous definition of ‘year’ so this
message is not generated too often.

20 \ifnum\count@>65

a1 \typeout{~"J%

>3 ! You are attempting to make a LaTeX format from a source file™"Jj

2 ! That is more than five years old.”"J%

s 17°J%

% ! If you enter <return> to scroll past this message then the format~"J%
27 ! will be built, but please consider obtaining newer source files~"J%
s | before continuing to build LaTeX." "J%

30 }
31 \errhelp{To avoid this error message, obtain new LaTeX sources.}
32 \errmessage{LaTeX source files more than 5 years old!}
33 \fi
s \let\reserved@a\relax
35 \fi
We store release info in the toks \LaTeXReleaseInfo to be used in \everyjob
but also when \end{document} is executed. Instead of using \typeout we use
\show@release@info so that we can write to the log only by changing that to \wlog.
s \newtoks\LaTeXReleaseInfo
7 \everyjob\expandafter{\the\everyjob\the\LaTeXReleaseInfo}
st \let\show@release@info\typeout

50 \ifnumO\ifnum\patch@level=0 \ifx\development@branch@name\@empty 1\fi\fi>0 %

40 \LaTeXReleaseInfo\expandafter{\the\LaTeXReleaseInfo

4 \show@release@info{\fmtname\space <\fmtversion>}}

p \immediate

43 \writel6{\fmtname \space<\fmtversion>}

2 \else\ifnum\patch@level>0

45 \LaTeXReleaseInfo\expandafter{\the\LaTeXReleaseInfo

46 \show@release@info{\fmtname\space <\fmtversion> patch level \patch@levell}}
47 \immediate

a8 \writel6{\fmtname\space <\fmtversion> patch level \patch@levell}
29 \else

50 \LaTeXReleaseInfo\expandafter{\the\LaTeXReleaseInfo

51 \show@release@info{\fmtname\space <\fmtversion>

52 pre-release-\number-\patch@level\space

53 \ifx\development@branch@name\Oundefined \else
54 \ifx\development@branch@name\Qempty \else

55 \space (\development@branch@name\space branch)?
56 \fi

57 \fi

58 1}

59 \immediate

60 \writel6{\fmtname\space <\fmtversion>

61 pre-release-\number-\patch@level\space

62 \ifx\development@branch@name\Q@undefined \else

63 \ifx\development@branch@name\@empty \else

64 \space (\development@branch@name\space branch)?¥
65 \fi

66 \fi

67 }
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\IncludeInRelease
\EndIncludeInRelease
\@IncludeInRelease
\@IncludeInRele@se
\@gobble@IncludeInRelease
\@check@IncludeInRelease

1

~

73

99

100

101

103

104

105

106

107

109

110

1

N

113

4

5

5

116

\fi
\fi

(/2ekernel)

2ekernel)\let\@currname\Qempty

«2ekernel | latexrelease)
latexrelease) \newif\if@includeinrelease
latexrelease) \@includeinreleasefalse

\def\IncludeInRelease#1{%

\if@includeinrelease
\PackageError{latexrelease}{mis-matched IncludeInReleasel,
{There is an \string\EndIncludeRelease\space missingl}/,
\@includeinreleasefalse
\fi
\ifnum0%
\ifx\newOmoduledate\Q@empty\else 1\fi
\ifnum \expandafter\@parse@version#1//00\@nil=0 1\fi
=11
\expandafter\@firstoftwo
\else
\expandafter\@secondoftwo
\fi
{\finish@module@release{#1}1}/
{\kernel@ifnextchar[%
{\@IncludeInRelease{#1}}
{\@IncludeInRelease{#1}[#1]1}}}

\def\finish@module@release#1#2#3{%

\toks@{[#1] #3}/
\begingroup
\edef\x{\detokenize\expandafter{\newGmodulenamel}}/,
\edef\y{\detokenize{#2}1}}
\expandafter\endgroup
\ifx\x\y \else
\@latex@error{\noexpand\IncludeInRelease dated #1 in a module is not
allowed.\MessageBreak Use a date at least equal to \new@moduledate
\space for complete rollback}\@ehd
\fi
\ifnum\expandafter\@parse@version\new@moduledate//00\@nil
>\expandafter\@parse@version\fmtversion//00\@nil
\GenericInfo{}{Applying: \the\toks@}},
\else
\GenericInfo{}{Skipping: \the\toks@l}},
\expandafter\gobble@finish@module@release
\fi}

\long\def\gobble@f inish@module@release#1\EndModuleRelease{/,

\EndModuleRelease}

If a specific date has not been specified in latexrelease use ‘#1°

\def\@IncludeInRelease#1 [#2]{\@IncludeInRele@se{#2}}
\def\@IncludeInRele@se#1#2#3{/,

\toks@{[#1] #3}%
\expandafter\ifx\csname\string#2+\@currname+IIR\endcsname\relax
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\if@skipping@module
\NewModuleRelease
\EndModuleRelease

\new@module@skip
\new@modulename
\new@moduledate

If we roll back and the first patch already match then applying that is actually reapplying
what is already in the format, i.e., it is useless and possibly allocating new registers.
However, it makes the logic simpler so this is the way it is for now. In theory we could
always jump over the first patch because that is only really needed for rolling forward.
So maybe one day ...

117 \ifnum\expandafter\@parse@version#1//00\@nil

118 >\expandafter\@parse@version\fmtversion//00\@nil
119 \GenericInfo{}{Skipping: \the\toks@}%

120 \expandafter\expandafter\expandafter\@gobble@IncludeInRelease
121 \else

122 \GenericInfo{}{Applying: \the\toks@}/

123 \@includeinreleasetrue

124 \expandafter\let\csname\string#2+\@currname+IIR\endcsname\Q@empty
125 \fi

16 \else

127 \GenericInfo{}{Already applied: \the\toks@}%

128 \expandafter\@gobble@IncludeInRelease

129 \fi

130 }

131 \def\EndIncludeInRelease{’

122 \if@includeinrelease

133 \@includeinreleasefalse

132 \else

135 \PackageError{latexrelease}{mis-matched EndIncludeInRelease}{}%
136 \fi

137 \if@skipping@module

136 \expandafter\new@module@skip

130 \fi}

10 \long\def\@gobble@IncludeInRelease#1\EndIncludeInRelease{’,

141 \@includeinreleasefalse

122 \@check@IncludeInRelease#1\IncludeInRelease\@check@IncludeInRelease
13 \@end@check@IncludeInRelease}

144 \long\def\@check@IncludeInRelease#1\IncludeInRelease

145 #2#3\0@end@check@IncludeInReleased{)

26 \ifx\@check@IncludeInRelease#2\else

147 \PackageError{latexrelease}{skipped IncludeInRelease for tag \string#2}{}J
148 \fi

119 \if@skipping@module

150 \expandafter\newlmodule@skip

151 \fi}

(End of definition for \IncludeInRelease and others.)

1.1 Declaring an all-new module

When we have a whole new module, we can’t roll back to a date where such module exists,
otherwise hundreds of “command already defined” errors will pop up. But we can’t skip
it altogether either, because the module might have changes we still want applied, so a
more detailed cherry-picking of code chunks have to be done.

152 \let\if@skipping@module\iffalse
153 \def\@skipping@moduletrue{\let\if@skipping@module\iftrue}
+ \def\@skipping@modulefalse{\let\if@skipping@module\iffalse}

1

o
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165

166

167

168

169

188

189

190

191

192

193

194

196

197

198

199

200

201

\let\new@modulename\Q@empty

\let\new@moduledate\Q@empty

\def\NewModuleRelease#1#2#3{J,

\ifx\new@modulename\@empty \else
\@latex@error{Nested \noexpand\NewModuleRelease forbidden.}\@ehd \fi
\edef\new@moduledate{#1}%
\edef\new@modulename{#2},
\GenericInfo{}{BEGIN module: \new@modulename\space (\new@moduledate)}/,
\GenericInfo{}{ \@spaces\@spaces\@spaces\space#3\@gobble}
\ifnum\sourceLaTeXdate<},
\expandafter\@parse@version\new@moduledate//00\@nil\relax
\ifnum\expandafter\@parse@version\fmtversion//00\@nil<%
\expandafter\@parse@version\new@moduledate//00\@nil\relax
\GenericInfo{}{Skipping module \new@modulenamel},
\expandafter\expandafter
\expandafter\gobble@finish@module@release
\else
\GenericInfo{}{Applying module \new@modulename}
\@skipping@modulefalse
\fi
\else
\GenericInfo{}{Skipping module \new@modulename}
\@skipping@moduletrue
\expandafter\new@module@skip
\fi}

\long\def\newOmodule@skip#1\IncludeInRelease{}
\long\def\reserved@a##1\EndModuleRelease{}/,
\if\relax\detokenize\expandafter{\reserved@a#1{}{}\EndModuleRelease}\relax
\else

\@latex@error{Missing mandatory \string\IncludeInRelease{0000/00/00}}\@ehc
\expandafter\@secondoftwo
\fi
\@gobble
{\@expandtwoargs\IncludeInRelease
{0000/00/00}{\new@modulename}y,
{ERROR! Emergency recovery}’
#1},
\IncludeInRelease}
\def\EndModuleRelease{’
\ifx\new@modulename\Q@empty
\@latex@error{Extra \string\EndModuleRelease.}\@eha
\else
\GenericInfo{}{END module: \new@modulename\space (\new@moduledate)}/,
\let\new@modulename\Q@empty
\let\new@moduledate\@empty
\@skipping@modulefalse
\fi}

(End of definition for \if@skipping@module and others.)

202
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File 04
Itluatex.dtx

1 Overview

LuaTgX adds a number of engine-specific functions to TEX. Several of these require set
up that is best done in the kernel or need related support functions. This file provides
basic support for LuaTEX at the ITEX 2¢ kernel level plus as a loadable file which can
be used with plain TEX and IATEX.

This file contains code for both TEX (to be stored as part of the format) and Lua
(to be loaded at the start of each job). In the Lua code, the kernel uses the namespace
luatexbase.

The following \count registers are used here for register allocation:

\e@alloc@attribute@count Attributes (default 258)

\e@alloc@ccodetable@count Category code tables (default 259)

\e@alloc@luafunction@count Lua functions (default 260)

\e@alloc@whatsit@count User whatsits (default 261)

\e@alloc@bytecode@count Lua bytecodes (default 262)

\e@alloc@luachunk@count Lua chunks (default 263)

\newattribute

\newcatcodetable

\newluafunction

\newluacmd

(\count 256 is wused for \newmarks allocation and \count 257 is used for
\newXeTeXintercharclass with XeTgX, with code defined in 1tfinal.dtx). With any
TEX 2¢ kernel from 2015 onward these registers are part of the block in the extended
area reserved by the kernel (prior to 2015 the IATEX 2¢ kernel did not provide any func-
tionality for the extended allocation area).

2 Core TEX functionality

The commands defined here are defined for possible inclusion in a future IXTEX format,
however also extracted to the file 1tluatex.tex which may be used with older ETEX
formats, and with plain TEX.

\newattribute{(attribute)}

Defines a named \attribute, indexed from 1 (i.e. \attributeO is never defined). At-
tributes initially have the marker value -"7FFFFFFF (‘unset’) set by the engine.
\newcatcodetable{(catcodetable)}

Defines a named \catcodetable, indexed from 1 (\catcodetable0 is never assigned).
A new catcode table will be populated with exactly those values assigned by IniTEX (as
described in the LuaTEX manual).

\newluafunction{(function)}

Defines a named \luafunction, indexed from 1. (Lua indexes tables from 1 so
\luafunctionO is not available).

\newluadef{(function)}

Like \newluafunction, but defines the command using \luadef instead of just assigning
an integer.
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\newprotectedluacmd
\newwhatsit
\newluabytecode
\newluachunkname
\catcodetable@initex
\catcodetable@string
\catcodetable@latex
\catcodetable@atletter

\setattribute
\unsetattribute

new_attribute

new_whatsit

new_bytecode

new_chunkname

new_luafunction

\newluadef{(function)}

Like \newluacmd, but the defined command is not expandable.
\newwhatsit{(whatsit)}

Defines a custom \whatsit, indexed from 1.

\newluabytecode{(bytecode)}

Allocates a number for Lua bytecode register, indexed from 1.
newluachunkname{(chunkname)}

Allocates a number for Lua chunk register, indexed from 1. Also enters the name of the
register (without backslash) into the lua.name table to be used in stack traces.
Predefined category code tables with the obvious assignments. Note that the latex and
atletter tables set the full Unicode range to the codes predefined by the kernel.
\setattribute{(attribute)}{(value)}

\unsetattribute{(attribute)}

Set and unset attributes in a manner analogous to \setlength. Note that attributes
take a marker value when unset so this operation is distinct from setting the value to
Zero.

3 Plain TgX interface

The Itluatex interface may be used with plain TEX using \input{ltluatex}. This inputs
1tluatex.tex which inputs etex.src (or etex.sty if used with IWTEX) if it is not
already input, and then defines some internal commands to allow the Itluatex interface
to be defined.

The luatexbase package interface may also be used in plain TEX, as before, by in-
putting the package \input luatexbase.sty. The new version of luatexbase is based
on this Itluatex code but implements a compatibility layer providing the interface of the
original package.

4 Lua functionality

4.1 Allocators in Lua

luatexbase.new_attribute((attribute))

Returns an allocation number for the (attribute), indexed from 1. The attribute will
be initialized with the marker value -"7FFFFFFF (‘unset’). The attribute allocation se-
quence is shared with the TEX code but this function does not define a token using
\attributedef. The attribute name is recorded in the attributes table. A metatable
is provided so that the table syntax can be used consistently for attributes declared in
TEX or Lua.

luatexbase.new_whatsit ((whatsit))

Returns an allocation number for the custom (whatsit), indexed from 1.
luatexbase.new_bytecode ((bytecode))

Returns an allocation number for a bytecode register, indexed from 1. The optional
(name) argument is just used for logging.

luatexbase.new_chunkname ((chunkname))

Returns an allocation number for a Lua chunk name for use with \directlua and
\latelua, indexed from 1. The number is returned and also (name) argument is added
to the lua.name array at that index.

luatexbase.new_luafunction({functionname))
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registernumber

Returns an allocation number for a lua function for use with \luafunction,
\lateluafunction, and \luadef, indexed from 1. The optional (functionname) ar-
gument is just used for logging.

These functions all require access to a named TEX count register to manage
their allocations. The standard names are those defined above for access from TgX,
e.g. \e@Qalloc@attribute@count, but these can be adjusted by defining the variable
(type)_count_name before loading 1tluatex.lua, for example

local attribute_count_name = "attributetracker"
require("ltluatex")

would use a TEX \count (\countdef’d token) called attributetracker in place of
\e@alloc@attribute@count.

4.2 Lua access to TEX register numbers

luatexbase.registernumer ((name))
Sometimes (notably in the case of Lua attributes) it is necessary to access a regis-
ter by number that has been allocated by TgX. This package provides a function
to look up the relevant number using LuaTgX’s internal tables. After for example
\newattribute\myattrib, \myattrib would be defined by (say) \myattrib=\attributelb
luatexbase.registernumer ("myattrib") would then return the register number, 15 in
this case. If the string passed as argument does not correspond to a token defined by
\attributedef, \countdef or similar commands, the Lua value false is returned.

As an example, consider the input:

\newcommand\test [1]{%

\typeout{#1: \expandafter\meaning\csname#1\endcsname”~"J
\space\space\space\space
\directlua{tex.write(luatexbase.registernumber ("#1") or "bad input")l}%
1

\test{undefinedrubbish}

\test{space}

\test{hbox}

\test{@MM}

\test{@tempdima}
\test{@tempdimb}

\test{strutbox?}
\test{sixt@0n}
\attrbutedef\myattr=12

\myattr=200
\test{myattr}
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If the demonstration code is processed with Lual&TEX then the following would be
produced in the log and terminal output.

undefinedrubbish: \relax
bad input

space: macro:->
bad input

hbox: \hbox
bad input

@MM: \mathchar"4E20
20000

Qtempdima: \dimenl4
14

Otempdimb: \dimenl5
15

strutbox: \char"B
11

sixt@@n: \char"10
16

myattr: \attributel2
12

Notice how undefined commands, or commands unrelated to registers do not produce
an error, just return false and so print bad input here. Note also that commands
defined by \newbox work and return the number of the box register even though the
actual command holding this number is a \chardef defined token (there is no \boxdef).

4.3 Module utilities

provides_module luatexbase.provides_module({info))
This function is used by modules to identify themselves; the info should be a table
containing information about the module. The required field name must contain the
name of the module. It is recommended to provide a field date in the usual ETEX
format yyyy/mm/dd. Optional fields version (a string) and description may be used
if present. This information will be recorded in the log. Other fields are ignored. If the
version begins with a digit, a v will be added at the start in the log.
module_info luatexbase.module_info((module), (text))
module_warning luatexbase.module_warning((module), (text))
module_error luatexbase.module_error ({module), (text))
These functions are similar to WTEX’s \PackageError, \PackageWarning and \PackageInfo
in the way they format the output. No automatic line breaking is done, you may still use
\n as usual for that, and the name of the package will be prepended to each output line.
Note that luatexbase.module_error raises an actual Lua error with error(),
which currently means a call stack will be dumped. While this may not look pretty,
at least it provides useful information for tracking the error down.

4.4 Callback management

add_to_callback luatexbase.add_to_callback({callback), (function), (description)) Registers the
(function) into the (callback) with a textual (description) of the function. Functions
are inserted into the callback in the order loaded.
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remove_from_callback

in_callback

disable_callback

callback_descriptions

create_callback

call_callback

declare_callback_rule

luatexbase.remove_from_callback({callback), (description)) Removes the call-
back function with (description) from the (callback). The removed function and
its description are returned as the results of this function.
luatexbase.in_callback({callback), (description)) Checks if the (description)
matches one of the functions added to the list for the (callback), returning a boolean
value.
luatexbase.disable_callback({callback)) Sets the (callback) to false as de-
scribed in the LuaTEX manual for the underlying callback.register built-in. Callbacks
will only be set to false (and thus be skipped entirely) if there are no functions registered
using the callback.
A list of the descriptions of functions registered to the specified callback is returned. {}
is returned if there are no functions registered.
luatexbase.create_callback({name),(type),(default)) Defines a user defined call-
back. The last argument is a default function or false.
luatexbase.call_callback((name),...) Calls a user defined callback with the supplied
arguments.
luatexbase.declare_callback_rule((name), (first), (relation), (second)) Adds
an ordering constraint between two callback functions for callback (name).

The kind of constraint added depends on (relation):

before The callback function with description (first) will be executed before the func-
tion with description (second).

after The callback function with description (first) will be executed after the function
with description (second).

incompatible-warning When both a callback function with description (first) and
with description (second) is registered, then a warning is printed when the callback
is executed.

incompatible-error When both a callback function with description (first) and with
description (second) is registered, then an error is printed when the callback is
executed.

unrelated Any previously declared callback rule between (first) and (second) gets
disabled.

Every call to declare_callback_rule with a specific callback (name) and descriptions
(first) and (second) overwrites all previous calls with same callback and descriptions.

The callback functions do not have to be registered yet when the functions is called.
Only the constraints for which both callback descriptions refer to callbacks registered at
the time the callback is called will have an effect.

5 Implementation

1 (x2ekernel | tex | latexrelease)
> (2ekernel | latexrelease) \ifx\directlua\@undefined\else

5.1 Minimum LuaTgX version

LuaTgEX has changed a lot over time. In the kernel support for ancient versions is not
provided: trying to build a format with a very old binary therefore gives some information
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in the log and loading stops. The cut-off selected here relates to the tree-searching
behaviour of require(): from version 0.60, LuaTgX will correctly find Lua files in the
texmf tree without ‘help’.

s (latexrelease) \IncludeInRelease{2015/10/01}

4+ (latexrelease) {\newluafunction}{LuaTeX}}

5 \ifnum\luatexversion<60 Y
6 \WLog{kskskskokkokskokokokokokok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko ok

7 \wlog{* LuaTeX version too old for ltluatex support *}
5 \WLog{mskokkskok ok kskokssesesksok ok ok ks ek ok ok sk sk ok ks koo ok ok

o \expandafter\endinput
0 \fi

Two simple KTEX macros from ltdefns.dtx have to be defined here because lt-
defns.dtx is not loaded yet when ltluatex.dtx is executed.

11 \long\def\@gobble#1{}
12 \long\def\@firstofone#1{#1}

5.2 Older BTEX /Plain TEX setup

15 (xtex)

Older BTEX formats don’t have the primitives with ‘native’ names: sort that out. If
they already exist this will still be safe.

14 \directlua{tex.enableprimitives("",tex.extraprimitives ("luatex"))}
5 \ifx\e@alloc\@undefined
In pre-2014 BTEX, or plain TEX, load etex.{sty,src}.

16 \ifx\documentclass\@undefined
17 \ifx\loccount\@undefined

18 \input{etex.src}}

19 \fi

20 \catcode ‘\@=11 7,

21 \outer\expandafter\def\csname newfam\endcsname

22 {\alloc@8\fam\chardef\et@xmaxfam}
23 \else

2 \RequirePackage{etex}

2 \expandafter\def\csname newfam\endcsname

26 {\alloc@8\fam\chardef\et@xmaxfam}

27 \expandafter\let\expandafter\new@mathgroup\csname newfam\endcsname
28 \fi

5.2.1 Fixes to etex.src/etex.sty

These could and probably should be made directly in an update to etex.src which
already has some LuaTgEX-specific code, but does not define the correct range for LuaTEX.
2015-07-13 higher range in luatex.

20 \edef \et@xmaxregs {\ifx\directlua\@undefined 32768\else 65536\fi}
luatex /xetex also allow more math fam.

50 \edef \et@xmaxfam {\ifx\Umathcode\@undefined\sixt@@n\else\@cclvi\fi}
51 \count 270=\et@xmaxregs J, locally allocates \count registers

> \count 271=\et@xmaxregs J, ditto for \dimen registers

33 \count 272=\et@xmaxregs J, ditto for \skip registers

;2 \count 273=\et@xmaxregs J, ditto for \muskip registers
55 \count 274=\et@xmaxregs J, ditto for \box registers
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3 \count 275=\et@xmaxregs J, ditto for \toks registers
;7 \count 276=\et@xmaxregs J, ditto for \marks classes

and 256 or 16 fam. (Done above due to plain/I4TEX differences in Itluatex.)
55/ \outer\def\newfam{\alloc@8\fam\chardef\et@xmaxfam}

5.2.2

End of proposed changes to etex.src

luatex specific settings

Switch to global cf luatex.sty to leave room for inserts not really needed for luatex but
possibly most compatible with existing use.

47

48

49

50

66

67

69

70

\expandafter\let\csname newcount\expandafter\expandafter\endcsname
\csname globcount\endcsname

\expandafter\let\csname newdimen\expandafter\expandafter\endcsname
\csname globdimen\endcsname

\expandafter\let\csname newskip\expandafter\expandafter\endcsname
\csname globskip\endcsname

\expandafter\let\csname newbox\expandafter\expandafter\endcsname
\csname globbox\endcsname

Define\e@alloc as in IMTEX (the existing macros in etex.src are hard to extend to
further register types as they assume specific 26x and 27x count range). For compatibility
the existing register allocation is not changed.

\chardef\e@alloc@top=65535
\let\e@alloc@chardef\chardef

\def\e@alloc#1#2#3#4#5#61{),
\global\advance#3\@ne
\eQch@ck{#3}H{#4}{#5}#17,
\allocationnumber#3\relax
\global#2#6\allocationnumber
\wlog{\string#6=\string#1\the\allocationnumber}}},

\gdef\e@ch@ck#1#2#3#41{},

\ifnum#1<#2\else

\ifnum#1=#2\relax

#1\@cclvi

\ifx\count#4\advance#1 10 \fi

\fi

\ifnum#1<#3\relax

\else

\errmessage{No room for a new \string#4})

\fi
\fi}%

Fix up allocations not to clash with etex.src.

\expandafter\csname
\expandafter\csname

; \expandafter\csname

\expandafter\csname
\expandafter\csname
\expandafter\csname

newcount \endcsname\e@alloc@attribute@count
newcount \endcsname\e@alloc@ccodetable@count
newcount \endcsname\e@alloc@luafunction@count
newcount \endcsname\e@alloc@whatsit@count
newcount \endcsname\e@alloc@bytecode@count
newcount \endcsname \e@alloc@luachunk@count

End of conditional setup for plain TEX / old BTEX.

\fi

(/tex)
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5.3 Attributes

\newattribute As is generally the case for the LuaTgX registers we start here from 1. Notably, some
code assumes that \attributeO is never used so this is important in this case.

72 \ifx\e@alloc@attribute@count\@undefined

75 \countdef\e@alloc@attribute@count=258

76 \e@alloc@attribute@count=\z@

77 \fi

7 \def\newattribute#1{}

70 \e@alloc\attribute\attributedef

80 \e@alloc@attribute@count\m@ne\e@alloc@top#1y
51 F

(End of definition for \newattribute.)

\setattribute Handy utilities.

\unsetattribute ;, \def\setattribute#1#2{#1=\numexpr#2\relax}
33 \def\unsetattribute#1{#1=-"7FFFFFFF\relax}

(End of definition for \setattribute and \unsetattribute.)

5.4 Category code tables

\newcatcodetable Category code tables are allocated with a limit half of that used by LuaTEX for everything
else. At the end of allocation there needs to be an initialization step. Table 0 is already
taken (it’s the global one for current use) so the allocation starts at 1.

s \ifx\e@alloc@ccodetable@count\@undefined

e \countdef\e@alloc@ccodetable@count=259

s  \e@alloc@ccodetable@count=\z@

57 \fi

s \def\newcatcodetable#1{/

30 \e@alloc\catcodetable\chardef

90 \e@alloc@ccodetable@count\m@ne{"8000}#1%
01 \initcatcodetable\allocationnumber

o }

(End of definition for \newcatcodetable.)

\catcodetable@initex Save a small set of standard tables. The Unicode data is read here in using a parser sim-
\catcodetable@string plified from that in load-unicode-data: only the nature of letters needs to be detected.

\catcodetable@latex s \newcatcodetable\catcodetable@initex
\catcodetable@atletter o \newcatcodetable\catcodetable@string
o5 \begingroup
o \def\setrangecatcode#1#2#3{,

97 \ifnum#1>#2 %

98 \expandafter\@gobble

99 \else

100 \expandafter\@firstofone

101 \fi

102 {%

103 \catcode#1=#3

104 \expandafter\setrangecatcode\expandafter
105 {\number\numexpr#1 + 1\relax}{#2}{#3}
106 Y%
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144

145

146

147

148

149

150

158

159

160

}
\@firstofone{%
\catcodetable\catcodetable@initex
\catcode0=12 Y
\catcodel13=12 ¥
\catcode37=12 Y%
\setrangecatcode{65}{90}{12}%
\setrangecatcode{97}{122}{12}%
\catcode92=12 ¥
\catcodel27=12 ¥
\savecatcodetable\catcodetable@string
\endgroup
Yh

\newcatcodetable\catcodetable@latex
\newcatcodetable\catcodetable@atletter
\begingroup

\def\parseunicodedatal#l;#2;#3;#4\relax{/
\parseunicodedatall#1;#3;#2 First>\relax
Yh
\def\parseunicodedatalI#1;#2;#3 First>#4\relax{/
\ifx\relax#4\relax
\expandafter\parseunicodedatalIl
\else
\expandafter\parseunicodedatalIV
\fi
{#1}#2\relaxy,
Y
\def\parseunicodedatalII#1#2#3\relax{/
\ifnum 0%
\if L#21\fi
\if M#21\fi
>0 %
\catcode"#1=11 ¥
\fi
Yh
\def\parseunicodedataIV#1#2#3\relax{’
\read\unicoderead to \unicodedataline
\if L#2J,
\countO="#1 7%
\expandafter\parseunicodedataV\unicodedataline\relax
\fi
Y
\def\parseunicodedataV#1;#2\relax{/
\loop
\unless\ifnum\countO>"#1 7%
\catcode\count0=11
\advance\countO by 1 %
\repeat
Yh
\def\storedpar{\par}
\chardef\unicoderead=\numexpr\count16 + 1\relax
\openin\unicoderead=UnicodeData.txt %
\loop\unless\ifeof\unicoderead %
\read\unicoderead to \unicodedataline
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161 \unless\ifx\unicodedataline\storedpar

162 \expandafter\parseunicodedataI\unicodedataline\relax
163 \fi

16s \repeat

165 \closein\unicoderead

166 \@firstofone{’,

167 \catcode64=12 Y,

168 \savecatcodetable\catcodetable@latex

169 \catcode64=11 %

170 \savecatcodetable\catcodetable@atletter
171 }

172 \endgroup

(End of definition for \catcodetable@initex and others.)

5.5 Named Lua functions

\newluafunction Much the same story for allocating LuaTEX functions except here they are just numbers
so they are allocated in the same way as boxes. Lua indexes from 1 so once again slot 0
is skipped.

173 \ifx\e@alloc@luafunction@count\@undefined
172 \countdef\e@alloc@luafunction@count=260
175 \e@alloc@luafunction@count=\z@

176 \fi

77 \def\newluafunction{%

7 \e@alloc\luafunction\e@alloc@chardef

179 \e@alloc@luafunction@count\m@ne\e@alloc@top

150 }

(End of definition for \newluafunction.)

\newluacmd Additionally two variants are provided to make the passed control sequence call the
\newprotectedluacmd function directly.

151 \def\newluacmd{’

122 \e@alloc\luafunction\luadef

183 \e@alloc@luafunction@count\m@ne\e@alloc@top
184 }

155 \def\newprotectedluacmd{’

156 \e@alloc\luafunction{\protected\luadef}

187 \e@alloc@luafunction@count\m@ne\e@alloc@top
188 }

(End of definition for \newluacmd and \newprotectedluacmd.)

5.6 Custom whatsits

\newwhatsit These are only settable from Lua but for consistency are definable here.

180 \ifx\e@alloc@whatsit@count\Qundefined

190 \countdef\e@alloc@whatsit@count=261

101 \e@alloc@whatsit@count=\z@

100 \fi

103 \def\newwhatsit#1{%

192 \e@alloc\whatsit\e@alloc@chardef

105 \e@alloc@whatsit@count\m@ne\e@alloc@top#1
196 }
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\newluabytecode

\newluachunkname

(End of definition for \newwhatsit.)

5.7 Lua bytecode registers

These are only settable from Lua but for consistency are definable here.

107 \ifx\e@alloc@bytecode@count\Qundefined

15 \countdef\e@alloc@bytecode@count=262

1o \e@alloc@bytecode@count=\z@

200 \fi

201 \def\newluabytecode#1{%

> \e@alloc\luabytecode\e@alloc@chardef

203 \e@alloc@bytecode@count\m@ne\e@alloc@top#1y,
200 }

2

(End of definition for \newluabytecode.)

5.8 Lua chunk registers

As for bytecode registers, but in addition we need to add a string to the 1ua.name table
to use in stack tracing. We use the name of the command passed to the allocator, with
no backslash.

205 \ifx\e@alloc@luachunk@count\Qundefined

206 \countdef\e@alloc@luachunk@count=263

207 \e@alloc@luachunk@count=\z@

208 \fi

200 \def\newluachunkname#1{%

210 \e@alloc\luachunk\e®@alloc@chardef

211 \e@alloc@luachunk@count\m@ne\e@alloc@top#1y,

212 \directluaf{lua.name[\the\allocationnumber]="\csstring#1"}%

213 }

(End of definition for \newluachunkname.)

5.9 Lua loader
Lua code loaded in the format often has to be loaded again at the beginning of every job,
so we define a helper which allows us to avoid duplicated code:

212 \def \now@and@everyjob#1{%
s \everyjob\expandafter{\the\everyjob

216 #1%
217 Y%

218 #17,
210 }

Load the Lua code at the start of every job. For the conversion of TEX into numbers
at the Lua side we need some known registers: for convenience we use a set of systematic
names, which means using a group around the Lua loader.

20 (2ekernel) \now@and@everyjob{}

21 \begingroup
222 \attributedef\attributezero=0 %
223 \chardef \charzero =0 %
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Note name change required on older luatex, for hash table access.

224

225

234

235

236

237

238

239

263

264

265

266

267

268

269

270

latexrelease)

\countdef \CountZero =0 %
\dimendef \dimenzero =0 %
\mathchardef \mathcharzero =0 Y
\muskipdef \muskipzero =0 %

\skipdef \skipzero =0 %
\toksdef \tokszero =0 %
\directlua{require("ltluatex")?}
\endgroup
2ekernel) }

latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{0000/00/00}
latexrelease

{\newluafunction}{LuaTeX}},

)

)

)

latexrelease) \1et\e@alloc@attribute@count \Qundefined
latexrelease) \1let \newattribute\Qundefined
latexrelease) \1let\setattribute\Qundefined
latexrelease) \1et \unsetattribute\@undefined
latexrelease) \1et\e@alloc@ccodetable@count \Q@undefined
latexrelease) \1et \newcatcodetable\@undefined
latexrelease) \1et\catcodetable@initex\@undefined
latexrelease) \1et\catcodetable@string\@undefined
latexrelease) \1et\catcodetable@latex\@undefined
latexrelease) \1et \catcodetable@atletter\@undefined
latexrelease) \1et \e@alloc@luafunction@count\Q@undefined
latexrelease) \1et \newluafunction\@undefined

latexrelease) \1et \e@alloc@luafunction@count\Q@undefined
latexrelease) \1et \newwhatsit\@undefined

latexrelease) \1et \e@alloc@whatsit@count\Qundefined
latexrelease) \1et \newluabytecode\@undefined

latexrelease) \1et \e@alloc@bytecode@count \@undefined
latexrelease) \1et \newluachunkname\@undefined
latexrelease) \1et \e@alloc@luachunk@count \Qundefined
latexrelease) \directlua{luatexbase.uninstall ()}
latexrelease) \EndIncludeInRelease

In \everyjob, if luaotfload is available, load it and switch to TU.

latexrelease) \IncludeInRelease{2017/01/01}

{\fontencoding}{TU in everyjobl}}
latexrelease) \fontencoding{TU}\1let\encodingdefault\f@encoding
latexrelease) \ifx\directlua\@undefined\else

2ekernel) \everyjob\expandafter{,

2ekernel) \the\everyjob

x2ekernel, latexrelease)

\directluaf}
if xpcall(function ()7
require(’luaotfload-main’)},
end,texio.write_nl) then J,
local _void = luaotfload.main ()7
else 7,
texio.write_nl(’Error in luaotfload: reverting to 0T1’)7
tex.print (’\string\\def\string\\encodingdefault{0T1}’)}
end
3y
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luatexbase

modules

provides_module

27+ \let\f@encoding\encodingdefault

75 \expandafter\let\csname ver@luaotfload.sty\endcsname\fmtversion

/2ekernel, latexrelease)
latexrelease) \fi
2ekernel) }
latexrelease

(
(
(
(lat
20 (latexrelease
(
(
(
(
(

\EndIncludeInRelease

\IncludeInRelease{0000/00/00}},
latexrelease
latexrelease
latexrelease) \EndIncludeInRelease

— — —— ~——

260 (2ekernel | latexrelease) \f1
285 (/2ekernel | tex | latexrelease)

5.10 Lua module preliminaries

286 (*Iua)

{\fontencoding}{TU in everyjobl}}
\fontencoding{0T1}\let\encodingdefault\f@encoding

Some set up for the Lua module which is needed for all of the Lua functionality

added here.

Set up the table for the returned functions. This is used to expose all of the public

functions.

27 luatexbase luatexbase or { }
288 local luatexbase = luatexbase

(End of definition for luatexbase.)

Some Lua best practice: use local versions of functions where possible.

230 local string_gsub = string.gsub

200 local tex_count = tex.count

201 local tex_setcount = tex.setcount

202 local texio_write_nl = texio.write_nl
203 local flush_list = node.flush_list

204 local luatexbase_warning
205 local luatexbase_error

5.11 Lua module utilities

5.11.1 Module tracking

To allow tracking of module usage, a structure is provided to store information and to

return it.

206 local modules = modules or { }
(End of definition for modules.)

Local function to write to the log.

07 local function luatexbase_log(text)
205 texio_write_nl("log", text)
200 end
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Modelled on \ProvidesPackage, we store much the same information but with a
little more structure.

s00 local function provides_module(info)

s00  if not (info and info.name) then

302 luatexbase_error("Missing module name for provides_module")
303 end

;04 local function spaced(text)

305 return text and (" " .. text) or ""

306 end

;07 luatexbase_log(

308 "Lua module: " .. info.name

309 .. spaced(info.date)

310 .. spaced(info.version and string_gsub(info.version or "","~(%4d)","v%1"))
311 .. spaced(info.description)

312 )

513 modules[info.name] = info

312 end

315 luatexbase.provides_module = provides_module

(End of definition for provides_module.)

5.11.2 Module messages

There are various warnings and errors that need to be given. For warnings we can get
exactly the same formatting as from TEX. For errors we have to make some changes.
Here we give the text of the error in the KXIEX format then force an error from Lua
to halt the run. Splitting the message text is done using \n which takes the place of
\MessageBreak.

First an auxiliary for the formatting: this measures up the message leader so we
always get the correct indent.
s16 local function msg_format(mod, msg_type, text)
317 local leader = ""
318 local cont
319 local first_head

520 if mod == "LaTeX" then

321 cont = string_gsub(leader, ".", " ")

322 first_head = leader .. "LaTeX: "

323 else

324 first_head = leader .. "Module " .. msg_type
325 cont = "(" .. mod .. ")"

326 .. string_gsub(first_head, ".", " ")

327 first_head = leader .. "Module " .. mod .. " " .. msg_type .. ":"
328 end

329 if msg_type == "Error" then

330 first_head = "\n" .. first_head

331 end

332 if string.sub(text,-1) ~= "\n" then

333 text = text .. " "

334 end

335 return first_head .. " "
336 .. string_gsub(

337 text

338 .. "on input line "
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module_info
module_warning
module_error

342

tex.inputlineno, "\n", "\n" .. cont non

)
n \Il"

end

Write messages.

local function module_info(mod, text)
texio_write_nl("log", msg_format(mod, "Info", text))

end

luatexbase.module_info = module_info

7 local function module_warning(mod, text)

texio_write_nl("term and log",msg_format(mod, "Warning", text))
end
luatexbase.module_warning = module_warning
local function module_error(mod, text)
error (msg_format (mod, "Error", text))
end
luatexbase.module_error = module_error

(End of definition for module_info, module_warning, and module_error.)

Dedicated versions for the rest of the code here.

function luatexbase_warning(text)
module_warning("luatexbase", text)
end

; function luatexbase_error(text)

module_error("luatexbase", text)
end

5.12 Accessing register numbers from Lua

Collect up the data from the TEX level into a Lua table: from version 0.80, LuaTgX
makes that easy.

361

362

local luaregisterbasetable = { }
local registermap = {

attributezero = "assign_attr" ,
charzero = "char_given" s
CountZero = "assign_int" s
dimenzero = "assign_dimen" ,
mathcharzero = "math_given" s
muskipzero = "assign_mu_skip" ,
skipzero = "assign_skip" ,
tokszero = "assign_toks" ,

}

local createtoken

if tex.luatexversion > 81 then
createtoken = token.create

elseif tex.luatexversion > 79 then
createtoken = newtoken.create

end

s local hashtokens = tex.hashtokens ()

local luatexversion = tex.luatexversion
for i,j in pairs (registermap) do
if luatexversion < 80 then
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new_attribute

382 luaregisterbasetable [hashtokens[i] [1]] =
383 hashtokens[i] [2]

384 else

385 luaregisterbasetable[j] = createtoken(i).mode
386 end

37 end

Working out the correct return value can be done in two ways. For older LuaTgX releases
it has to be extracted from the hashtokens. On the other hand, newer LuaTgX’s have
newtoken, and whilst .mode isn’t currently documented, Hans Hagen pointed to this
approach so we should be OK.

33 1local registernumber

330 if luatexversion < 80 then

;0  function registernumber (name)

301 local nt = hashtokens[name]

302 if (nt and luaregisterbasetable[nt[1]]) then
303 return nt[2] - luaregisterbasetable[nt[1]]

304 else

395 return false

396 end

397 end

308 else

30 function registernumber (name)

400 local nt = createtoken(name)

401 if (luaregisterbasetable[nt.cmdname]) then
402 return nt.mode - luaregisterbasetable[nt.cmdname]
403 else

404 return false

405 end

406 end

207 end

208 luatexbase.registernumber = registernumber

(End of definition for registernumber.)

5.13 Attribute allocation

As attributes are used for Lua manipulations its useful to be able to assign from this end.

200 local attributes=setmetatable(

a0 {3,

e {

212 __index = function(t,key)

213 return registernumber (key) or nil
414 end}

415 )

416 luatexbase.attributes = attributes

217 local attribute_count_name =

418 attribute_count_name or "e@allocQ@attribute@count"
119 local function new_attribute (name)

420 tex_setcount("global", attribute_count_name,

421 tex_count [attribute_count_name] + 1)

2 if tex_count[attribute_count_name] > 65534 then

423 luatexbase_error("No room for a new \\attribute")
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424 end

25  attributes[name]= tex_count[attribute_count_name]

26  luatexbase_log("Lua-only attribute " .. name .. " ="
427 tex_count [attribute_count_name])

2g  return tex_count[attribute_count_name]

120 end

430 luatexbase.new_attribute = new_attribute

(End of definition for new_attribute.)

5.14 Custom whatsit allocation

new_whatsit Much the same as for attribute allocation in Lua.

431 local whatsit_count_name = whatsit_count_name or "e@alloc@whatsit@count"
132 local function new_whatsit(name)

433 tex_setcount("global", whatsit_count_name,

434 tex_count [whatsit_count_name] + 1)

235 if tex_count[whatsit_count_name] > 65534 then

436 luatexbase_error("No room for a new custom whatsit")

437 end

233 luatexbase_log("Custom whatsit " .. (name or "") .. " ="
439 tex_count [whatsit_count_name])

10  return tex_count[whatsit_count_name]

41 end

122 luatexbase.new_whatsit = new_whatsit

(End of definition for new_whatsit.)

5.15 Bytecode register allocation

new_bytecode Much the same as for attribute allocation in Lua. The optional (name) argument is used
in the log if given.
43 local bytecode_count_name =
444 bytecode_count_name or "e@alloc@bytecode@count"
25 local function new_bytecode (name)
446 tex_setcount ("global", bytecode_count_name,
47 tex_count [bytecode_count_name] + 1)
448 if tex_count[bytecode_count_name] > 65534 then

449 luatexbase_error("No room for a new bytecode register")
450 end

251 luatexbase_log("Lua bytecode " .. (name or "") .. " ="
452 tex_count [bytecode_count_name])

253 return tex_count[bytecode_count_name]

454 end

455 luatexbase.new_bytecode = new_bytecode

(End of definition for new_bytecode.)

5.16 Lua chunk name allocation

new_chunkname As for bytecode registers but also store the name in the lua.name table.

156 1local chunkname_count_name =
457 chunkname_count_name or "e@alloc@luachunk@count"
13 local function new_chunkname (name)
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459 tex_setcount("global", chunkname_count_name,

460 tex_count [chunkname_count_name] + 1)
461 local chunkname_count = tex_count[chunkname_count_name]

462 chunkname_count = chunkname_count + 1

463 if chunkname_count > 65534 then

464 luatexbase_error("No room for a new chunkname")

465 end

1466  lua.name[chunkname_count]=name

27  luatexbase_log("Lua chunkname " .. (name or "") "=
468 chunkname_count .. "\n")

469 return chunkname_count

470 end

71 luatexbase.new_chunkname = new_chunkname

(End of definition for new_chunkname.)

5.17 Lua function allocation

Much the same as for attribute allocation in Lua. The optional (name) argument is used
in the log if given.

472 local luafunction_count_name =

473 luafunction_count_name or "e@alloc@luafunction@count"
172 local function new_luafunction(name)

475 tex_setcount("global", luafunction_count_name,

476 math.max (

477 #(lua.get_functions_table()),

478 tex_count [luafunction_count_name])

479 + 1)

20 lua.get_functions_table() [tex_count[luafunction_count_name]] = false
481 if tex_count[luafunction_count_name] > 65534 then

482 luatexbase_error("No room for a new luafunction register")

483 end

w4 luatexbase_log("Lua function " .. (name or "") "=

485 tex_count [luafunction_count_name])

16 return tex_count[luafunction_count_name]
157 end
155 luatexbase.new_luafunction = new_luafunction

(End of definition for new_luafunction.)

5.18 Lua callback management

The native mechanism for callbacks in LuaTgX allows only one per function. That is
extremely restrictive and so a mechanism is needed to add and remove callbacks from
the appropriate hooks.

5.18.1 Housekeeping

The main table: keys are callback names, and values are the associated lists of functions.
More precisely, the entries in the list are tables holding the actual function as func and
the identifying description as description. Only callbacks with a non-empty list of
functions have an entry in this list.
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Actually there are two tables: realcallbacklist directly contains the entries as
described above while callbacklist only directly contains the already sorted entries.
Other entries can be queried through callbacklist too which triggers a resort.

Additionally callbackrules describes the ordering constraints: It contains two el-
ement tables with the descriptions of the constrained callback implementations. It can
additionally contain a type entry indicating the kind of rule. A missing value indicates
a normal ordering constraint.

.0 local realcallbacklist = {}
10 local callbackrules = {}
101 local callbacklist = setmetatable({}, {

22 __index = function(t, name)

493 local list = realcallbacklist[name]

494 local rules = callbackrules[name]

495 if list and rules then

496 local meta = {}

497 for i, entry in ipairs(list) do

408 local t = {value = entry, count = 0, pos = i}
499 metalentry.description], list[i] = t, t

500 end

501 local count = #list

502 local pos = count

503 for i, rule in ipairs(rules) do

504 local rule = rules[i]

505 local pre, post = metal[rule[1]], meta[rule[2]]
506 if pre and post then

507 if rule.type then

508 if not rule.hidden then

500 assert(rule.type == ’incompatible-warning’ and luatexbase_warning
510 or rule.type == ’incompatible-error’ and luatexbase_error) (
511 "Incompatible functions \"" .. rule[1] .. "\" and \"" .. rule[2]
512 .. "\" specified for callback \"" .. name .. "\".")
513 rule.hidden = true

514 end

515 else

516 local post_count = post.count

517 post.count = post_count+1

518 if post_count == 0 then

519 local post_pos = post.pos

520 if post_pos ~= pos then

521 local new_post_pos = list[pos]

522 new_post_pos.pos = post_pos

523 list[post_pos] = new_post_pos

524 end

525 list[pos] = nil

526 pos = pos - 1

527 end

528 pre[#pre+1] = post

529 end

530 end

531 end

532 for i=1, count do -- The actual sort begins

533 local current = list[i]

534 if current then
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meta[current.value.description]

for j, cur in
local count
if count ==
pos = pos
list [pos]
else
cur.count
end
end

ipairs(current) do
= cur.count

1 then

+1

= cur

= count - 1

list[i] = current.value

else

-- Cycle occurred.
-- list[i] = .

local remaining = {}
for name, entry in next, meta do

local value

= entry.value

list[#list + 1] = entry.value

remaining[#remaining + 1] = name

end

table.sort (remaining)
local first_name = remaining[1]
for j, name in ipairs(remaining) do

local entry

= meta[name]

list[i + j - 1] = entry.value

for _, post_entry in ipairs(entry) do
local post_name = post_entry.value.description

nil

TODO: Show cycle for debugging

if not remaining[post_name] then
remaining[post_name] = nam

end
end
end
local cycle =
local index =

{first_name}
1

local last_name = first_name

repeat

cycle[last_name] = index

last_name =

remaining[last_name]

index = index + 1
cycle[index] = last_name
until cycle[last_name]

local length = index - cycle[last_name] + 1
table.move(cycle, cycle[last_name], index, 1)

for i=2, length//2 do
cycle[il, cycle[length + 1 - i]

end
error(’Cycle occurred at ’
end
end
end
realcallbacklist[name] = list

t [name] = list
return list

end

e

= cycle[length + 1 - i], cyclel[il

table.concat(cycle, > -> ’, 1, length))
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530 F)

Numerical codes for callback types, and name-to-value association (the table keys
are strings, the values are numbers).

so0 local 1list, data, exclusive, simple, reverselist =1, 2, 3, 4, 5

501 local types = {

592 list = list,

503 data = data,

594 exclusive = exclusive,
595 simple = simple,

596 reverselist = reverselist,
597 }

Now, list all predefined callbacks with their current type, based on the LuaTgX
manual version 1.01. A full list of the currently-available callbacks can be obtained using

\directlua{
for i,_ in pairs(callback.list()) do
texio.write_nl("- " .. i)
end
}
\bye

in plain LuaTEX. (Some undocumented callbacks are omitted as they are to be removed.)
s0s local callbacktypes = callbacktypes or {
Section 8.2: file discovery callbacks.

509 find_read_file = exclusive,
600 find_write_file = exclusive,
601 find_font_file = data,
602 find_output_file = data,
603 find_format_file = data,
604 find_vf_file = data,
605 find_map_file = data,
606 find_enc_file = data,
607 find_pk_file = data,
608 find_data_file = data,

soo  find_opentype_file = data,
610  find_truetype_file = data,

611 find_typel_file = data,

612 find_image_file = data,

613 open_read_file = exclusive,
614 read_font_file = exclusive,
615 read_vf_file = exclusive,
616 read_map_file = exclusive,
617 read_enc_file = exclusive,
618 read_pk_file = exclusive,
619 read_data_file = exclusive,
620 read_truetype_file = exclusive,
621 read_typel_file = exclusive,

622  read_opentype_file = exclusive,

Not currently used by luatex but included for completeness. may be used by a font
handler.
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623 find_cidmap_file data,
624 read_cidmap_file = exclusive,

Section 8.3: data processing callbacks.

625 ~ process_input_buffer = data,
626 process_output_buffer = data,
627  process_jobname = data,

Section 8.4: node list processing callbacks.

628 contribute_filter = simple,

620  buildpage_filter = simple,

630 build_page_insert = exclusive,
631 pre_linebreak_filter = list,

632 linebreak_filter = exclusive,
633 append_to_vlist_filter = exclusive,
634 post_linebreak_filter = reverselist,
635 hpack_filter = list,

636 vpack_filter = list,

637 hpack_quality = exclusive,
638 vpack_quality = exclusive,
630  pre_output_filter = list,

640 process_rule = exclusive,
61 hyphenate = simple,

62 ligaturing = simple,

63  kerning = simple,

644 insert_local_par = simple,

65 % mlist_to_hlist = exclusive,
646 new_graf = exclusive,

Section 8.5: information reporting callbacks.

67 pre_dump = simple,

648 start_run = simple,

649 stop_run = simple,

650 start_page_number = simple,

651 stop_page_number = simple,

652 show_error_hook = simple,

653 show_warning_message = simple,

654 show_error_message = simple,

655 show_lua_error_hook = simple,

656 start_file = simple,

657 stop_file = simple,

658 call_edit = simple,

650 finish_synctex = simple,

660 ~ Wrapup_run = simple,
Section 8.6: PDF-related callbacks.

661 finish_pdffile = data,
ss2 finish_pdfpage = data,
663  page_objnum_provider = data,
664 page_order_index = data,

665 process_pdf_image_content = data,

Section 8.7: font-related callbacks.

666 define_font = exclusive,
667 glyph_info = exclusive,
s glyph_not_found = exclusive,
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callback.register

660  glyph_stream_provider = exclusive,

670 make_extensible = exclusive,
671  font_descriptor_objnum_provider = exclusive,
672 input_level_string = exclusive,
673 provide_charproc_data = exclusive,
674 }

675 luatexbase.callbacktypes=callbacktypes

Sometimes multiple callbacks correspond to a single underlying engine level callback.
Then the engine level callback should be registered as long as at least one of these
callbacks is in use. This is implemented though a shared table which counts how many
of the involved callbacks are currently in use. The enging level callback is registered iff
this count is not 0.

We add mlist_to_hlist directly to the list to demonstrate this, but the handler
gets added later when it is actually defined.

All callbacks in this list are treated as user defined callbacks.

676 local shared_callbacks = {

677 mlist_to_hlist = {

678 callback = "mlist_to_hlist",
679 count = 0,

680 handler =
681 } N

682 }

ss3 shared_callbacks.pre_mlist_to_hlist_filter = shared_callbacks.mlist_to_hlist
s« shared_callbacks.post_mlist_to_hlist_filter = shared_callbacks.mlist_to_hlist

nil,

Save the original function for registering callbacks and prevent the original being used.
The original is saved in a place that remains available so other more sophisticated code
can override the approach taken by the kernel if desired.

65 local callback_register = callback_register or callback.register

66 function callback.register()

67 luatexbase_error("Attempt to use callback.register() directly\n")

68 end

(End of definition for callback.register.)

5.18.2 Handlers

The handler function is registered into the callback when the first function is added to
this callback’s list. Then, when the callback is called, the handler takes care of running
all functions in the list. When the last function is removed from the callback’s list, the
handler is unregistered.

More precisely, the functions below are used to generate a specialized function (clo-
sure) for a given callback, which is the actual handler.

The way the functions are combined together depends on the type of the callback.
There are currently 4 types of callback, depending on the calling convention of the func-
tions the callback can hold:

simple is for functions that don’t return anything: they are called in order, all with the
same argument;
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data is for functions receiving a piece of data of any type except node list head (and
possibly other arguments) and returning it (possibly modified): the functions are
called in order, and each is passed the return value of the previous (and the other
arguments untouched, if any). The return value is that of the last function;

list is a specialized variant of data for functions filtering node lists. Such functions are
called with a node list head as the first argument and may return either the head
of a modified node list, or the boolean values true or false. The functions are
chained the same way as for data except for the following cases. If a function
returns false, then false is immediately returned and the following functions are
not called. If a function returns true, then the same head is passed to the next
function. If all functions return true, then the original head is returned, otherwise
the return value of the last function not returning true is used.

reverselist is a specialized variant of list which executes functions in inverse order.

exclusive is for functions with more complex signatures; functions in this type of call-
back are not combined: An error is raised if a second callback is registered.

Handler for data callbacks.

659 local function data_handler (name)

so0 return function(data, ...)

691 for _,i in ipairs(callbacklist[name]) do
692 data = i.func(data,...)

693 end

694 return data

695 end

606 end

Default for user-defined data callbacks without explicit default.

s07 local function data_handler_default(value)

698 return value

600 end

Handler for exclusive callbacks. We can assume callbacklist[name] is not empty:
otherwise, the function wouldn’t be registered in the callback any more.
700 local function exclusive_handler (name)

701 return function(...)

702 return callbacklist[name] [1].func(...)

703 end

704 end

Handler for 1ist callbacks.

705 local function list_handler (name)

06  return function(head, ...)

707 local ret

708 for _,i in ipairs(callbacklist[name]) do
700 ret = i.func(head, ...)

710 if ret == false then

711 luatexbase_warning(

712 "Function ‘" .. i.description .. "’ returned false\n"
713 .. "in callback ‘" .. name .."’"
714 )

715 return false

716 end
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717 if ret ~= true then

718 head = ret
719 end

720 end

721 return head

722 end

725 end

Default for user-defined 1ist and reverselist callbacks without explicit default.

724 local function list_handler_default (head)
725 return head
726 end

Handler for reverselist callbacks.

727 local function reverselist_handler (name)

728  return function(head, ...)
729 local ret
730 local callbacks = callbacklist[name]

731 for i = #callbacks, 1, -1 do
732 local cb = callbacks[il

733 ret = cb.func(head, ...)

734 if ret == false then

735 luatexbase_warning(

736 "Function ‘" .. cb.description .. "’ returned false\n"
737 .. "in callback ‘" .. name .."’"
738 )

739 return false

740 end

741 if ret ~= true then

742 head = ret

743 end

744 end

745 return head

746 end

747 end

Handler for simple callbacks.

72e local function simple_handler (name)
729 return function(...)

750 for _,i in ipairs(callbacklist[name]) do
751 i.func(...)

752 end

753 end

752 end

Default for user-defined simple callbacks without explicit default.

755 local function simple_handler_default ()
756 end

Keep a handlers table for indexed access and a table with the corresponding default
functions.

57 local handlers = {

758 [data] = data_handler,

759 [exclusive] = exclusive_handler,
760 [1ist] = list_handler,

761 [reverselist] = reverselist_handler,
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762 [simple] = simple_handler,

763 }

76 local defaults = {

765 [data] = data_handler_default,
766 [exclusive] = nil,

767 [1ist] = list_handler_default,
768 [reverselist] = list_handler_default,
769 [simple] = simple_handler_default,
770 }

5.18.3 Public functions for callback management

Defining user callbacks perhaps should be in package code, but impacts on add_to_callback.
If a default function is not required, it may be declared as false. First we need a list of
user callbacks.

771 local user_callbacks_defaults = {}

create_callback The allocator itself.

772 local function create_callback(name, ctype, default)
773 local ctype_id = types[ctypel

774 if not name or name == ""

775 or not ctype_id

776 then

777 luatexbase_error("Unable to create callback:\n"

778 "valid callback name and type required")
779 end

70 if callbacktypes[name] then

781 luatexbase_error("Unable to create callback ‘" .. name

782 "?:\ncallback is already defined")

783 end

74 default = default or defaults[ctype_id]
755 1f not default then

786 luatexbase_error("Unable to create callback ‘" .. name

787 "’ :\ndefault is required for ‘" .. ctype ..
788 "> callbacks")

750 elseif type (default) ~= "function" then

790 luatexbase_error("Unable to create callback ‘" .. name

701 "> :\ndefault is not a function")

792 end

793 user_callbacks_defaults[name] = default

794 callbacktypes[name] = ctype_id

705 end

796 luatexbase.create_callback = create_callback

(End of definition for create_callback.)

call_callback Call a user defined callback. First check arguments.

797 local function call_callback(name,...)

798 if not name or name == "" then

799 luatexbase_error("Unable to create callback:\n"

800 "valid callback name required")

801 end

g2  if user_callbacks_defaults[name] == nil then

803 luatexbase_error("Unable to call callback ‘" .. name

File 04: 1tluatex.dtx Date: 2026-06-01 Version v1.2f 65



add_to_callback

804 .. "’ :\nunknown or empty")

805 end
s06  local 1 = callbacklist[name]
807 local f

808 if not 1 then
809 f = user_callbacks_defaults[name]

810 else

811 f = handlers[callbacktypes[name]] (name)
812 end

g3 return £(...)

s14 end

s15 luatexbase.call_callback=call_callback

(End of definition for call_callback.)

Add a function to a callback. First check arguments.

s16 local function add_to_callback(name, func, description)

817 if not name or name == "" then

818 luatexbase_error("Unable to register callback:\n"
819 "valid callback name required")
820 end

e21  if not callbacktypes[name] or

822 type(func) ~= "function" or

823 not description or

824 description == "" then

825 luatexbase_error(

826 "Unable to register callback.\n\n"

827 .. "Correct usage:\n"

828 .. "add_to_callback(<callback>, <function>, <description>)"
829 )

830 end

Then test if this callback is already in use. If not, initialize its list and register the proper
handler.

831 local 1 = realcallbacklist[name]
832 if 1 == nil then

833 1 =417

834 realcallbacklist[name] = 1

Handle count for shared engine callbacks.

835 local shared = shared_callbacks[name]

836 if shared then

837 shared.count = shared.count + 1

838 if shared.count == 1 then

839 callback_register(shared.callback, shared.handler)
840 end

If it is not a user defined callback use the primitive callback register.

841 elseif user_callbacks_defaults[name] == nil then

842 callback_register(name, handlers[callbacktypes[name]] (name))
843 end

844 end

Actually register the function and give an error if more than one exclusive one is
registered.
a5 local £ = {
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846 func = func,

847 description = description,

848 ¥

g0 if callbacktypes[name] == exclusive then
850 if #1 == 1 then

851 luatexbase_error(

852 "Cannot add second callback to exclusive function\n‘"
853 name .. "’")

854 end

855 end

g6 table.insert(l, f)

g7 callbacklist[name] = nil

Keep user informed.

sss luatexbase_log(

859 "Inserting ‘" .. description .. "’ in ‘" .. name .. "’."
860 )

g1 end

s> luatexbase.add_to_callback = add_to_callback

(End of definition for add_to_callback.)

declare_callback_rule Add an ordering constraint between two callback implementations

83 local function declare_callback_rule(name, descl, relation, desc2)

s+ 1if not callbacktypes[name] or

865 not descl or not desc2 or

866 descl == "" or desc2 == "" then

867 luatexbase_error(

868 "Unable to create ordering constraint. "

860 .. "Correct usage:\n"

870 .. "declare_callback_rule(<callback>, <description_a>, <description_b>)"
871 )

872 end

873 if relation == ’before’ then

874 relation = nil

875 elseif relation == ’after’ then

876 desc2, descl = descl, desc2

877 relation = nil

g7s  elseif relation == ’incompatible-warning’ or relation == ’incompatible-error’ then
879 elseif relation == ’unrelated’ then

880 else

881 luatexbase_error(

882 "Unknown relation type in declare_callback_rule"

884 end

g5 callbacklist[name] = nil

sss  local rules = callbackrules[name]

887 if rules then

888 for i, rule in ipairs(rules) do

889 if rule[1] == descl and rule[2] == desc2 or rule[1] == desc2 and rule[2] == descl then
890 if relation == ’unrelated’ then

801 table.remove (rules, i)

892 else

803 rule[1], rule[2], rule.type = descl, desc2, relation
894 end

File 04: 1tluatex.dtx Date: 2026-06-01 Version v1.2f 67



remove_from_callback

895

896

897

898

900

901

902

903

904

905

return
end
end
if relation ~= ’unrelated’ then
rules [#rules + 1] = {descl, desc2, type =
end
elseif relation ~= ’unrelated’ then
callbackrules[name] = {{descl, desc2, type =
end

end
luatexbase.declare_callback_rule = declare_callback_rule

(End of definition for declare_callback_rule.)

relation}

relation}}

Remove a function from a callback. First check arguments.

906

907

908

909

910

911

912

913

914

916

917

918

919

920

if not name or name == "" then

luatexbase_error("Unable to remove function from callback:\n"

"valid callback name requir
end
if not callbacktypes[name] or
not description or
description == "" then
luatexbase_error(
"Unable to remove function from callback.\
"Correct usage:\n"

"remove_from_callback(<callback>, <description>)"

)
end
local 1 = realcallbacklist[name]
if not 1 then
luatexbase_error(
"No callback list for ‘" .. name .. "’\n")
end

local function remove_from_callback(name, description)

ed")

n\nll

Loop over the callback’s function list until we find a matching entry. Remove it and
check if the list is empty: if so, unregister the callback handler.

937

938

939

940

941

942

local index = false
for i,j in ipairs(l) do

if j.description == description then
index = i
break
end
end

if not index then
luatexbase_error(
"No callback ‘" .. description .. "’ regis
name .. "’\n")
end
local cb = 1[index]
table.remove(l, index)
luatexbase_log(
"Removing ‘" .. description .. "’ from ‘"
)
if #1 == 0 then
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943 realcallbacklist[name] = nil

944 callbacklist[name] = nil

945 local shared = shared_callbacks[name]

946 if shared then

947 shared.count = shared.count - 1

948 if shared.count == 0 then

949 callback_register(shared.callback, nil)
950 end

951 elseif user_callbacks_defaults[name] == nil then
952 callback_register(name, nil)

953 end

954 end

955  return cb.func,cb.description

956 end

957 luatexbase.remove_from_callback = remove_from_callback
(End of definition for remove_from_callback.)

in_callback Look for a function description in a callback.

955 local function in_callback(name, description)
959 if not name

960 or name == ""

961 or not realcallbacklist [name]

962 or not callbacktypes[name]

963 or not description then

964 return false

965 end

o6 for _, i in pairs(realcallbacklist[name]) do
967 if i.description == description then
968 return true

969 end

970 end

971 return false

972 end
973 luatexbase.in_callback = in_callback

(End of definition for in_callback.)

disable_callback As we subvert the engine interface we need to provide a way to access this functionality.

972 local function disable_callback(name)

975 if (realcallbacklist[name] == nil) then

976 callback_register(name, false)

977 else

978 luatexbase_error("Callback list for " .. name .. " not empty")
979 end

950 end

951 luatexbase.disable_callback = disable_callback

(End of definition for disable_callback.)

callback_descriptions List the descriptions of functions registered for the given callback. This will sort the list
if necessary.

922 local function callback_descriptions (name)
083 local d = {}
984 if not name
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uninstall

mlist_to_hlist

985 or name == ""

986 or not realcallbacklist[name]
987 or not callbacktypes [name]

988 then

989 return d

990 else

901 for k, i in pairs(callbacklist[name]) do
992 d[k]= i.description

993 end

994 end

995 return d

996 end

907 luatexbase.callback_descriptions =callback_descriptions

(End of definition for callback_descriptions.)

Unlike at the TEX level, we have to provide a back-out mechanism here at the same time
as the rest of the code. This is not meant for use by anything other than latexrelease: as
such this is deliberately not documented for users!

9s local function uninstall()

999 module_info(

1000 "luatexbase",

1001 "Uninstalling kernel luatexbase code"

1002 )

1003 callback.register = callback_register

1004 luatexbase = nil

1005 end

1006 luatexbase.uninstall = uninstall

(End of definition for uninstall.)

To emulate these callbacks, the “real” mlist_to_hlist is replaced by a wrapper calling
the wrappers before and after.

w07 create_callback(’pre_mlist_to_hlist_filter’, ’list’)

1008 create_callback(’mlist_to_hlist’, ’exclusive’, node.mlist_to_hlist)

1000 create_callback(’post_mlist_to_hlist_filter’, ’reverselist’)

w010 function shared_callbacks.mlist_to_hlist.handler(head, display_type, need_penalties)
1011 local current = call_callback("pre_mlist_to_hlist_filter", head, display_type, need_penalti

1012 if current == false then
1013 flush_list (head)

1014 return nil

1015 end

w016 current = call_callback("mlist_to_hlist", current, display_type, need_penalties)
1017 local post = call_callback("post_mlist_to_hlist_filter", current, display_type, need_penalt

s if post == false then
1019 flush_list(current)
1020 return nil

1021 end

1022 return post

1023 end

(End of definition for mlist_to_hlist.)

1024 (/Iua)
Reset the catcode of Q.
1025 (tex)\catcode‘\@=\etatcatcode\relax
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\@kernel@after@enddocument
\Okernel@eforedenddocunent@afterlastpage
\Gkernel@after@enddocument@afterlastpage

\Okernel@before@begindocument
\@kernel@after@begindocument

File 05
ltexpl.dtx

1 expl3-dependent code

1.1 Loader

These three kernel hooks are used by the shipout code. They are defined early (i.e., here)
because the Ithooks code adds material to them.

1 (x2ekernel | latexrelease)

> (latexrelease) \IncludeInRelease{2020/10/01}

s (latexrelease) {kernel@enddocument hooks}{Define several kernel hooks}
We initialize these kernel hooks only when they do not already exist. Otherwise they
would be set to \@empty on rollback, which would be wrong because code that has been
added to them may still have to be executed in the rollback situation. Instead code that
writes to them needs to handle the rollback as needed. It is likely that we have to change
that approach in the future, but for now it should do. (It is enough to test only for the
existence of one hook, as all got added at the same time.)

4 \ifx\@kernel@after@enddocument\Qundefined

s \let \@kernel@after@enddocument \@empty
¢ \let \@kernel@after@enddocument@afterlastpage \Qempty

For the similar reasons we also define those that are used in \document because they too
get material added to in early modules.
7 \let \@kernel@before@begindocument \Qempty
¢ \let \@kernel@after@begindocument \Q@empty
o \fi
This one actually came later so we need to have a separate check, but otherwise we don’t
bother with a separate rollback.
o \ifx\@kernel@before@enddocument@afterlastpage\Qundefined
1 \let \@kernel@before@enddocument@afterlastpage \Q@empty
12 \fi
latexrelease) \EndIncludeInRelease

( )
(latexrelease) \ IncludeInRelease{0000/00/00}}
(latexrelease) {kernel@enddocument hooks}{Define several kernel hooks}
(latexrelease) \1et \@kernel@after@enddocument \@undefined
7 (latexrelease) \let \@kernel@before@enddocument@afterlastpage\@undefined
( )
( )
(
(

@

5

6

latexrelease) \let\@kernel@after@enddocument@afterlastpage\Qundefined
latexrelease) \1et \@kernel@before@begindocument \@undefined

latexrelease) \1et \@kernel@after@egindocument \@undefined

/2ekernel | latexrelease)

2> (latexrelease)\EndIncludeInRelease

8

9

20

)

1

N

(End of definition for \@kernel@after@enddocument and others.)
First define some blank commands, so that in case something goes wrong while
loading expl3, we won’t get strange Undefined control sequence errors.
23 (x2ekernel | latexrelease)

21 (latexrelease) \IncludeInRelease{2020/10/01}
25 (latexrelease) {\@expl@sys@load@backend@@}{Roll forward support}/,
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s \def\reserved@a#i{\ifdefined#1\else\def#1{}\fi}
27 \reserved@a\@expl@sys@load@backend@@

s \reserved@a\@expl@push@filename@@

2 \reserved@a\@expl@push@filename@aux@@

0 \reserved@a\@expl@pop@filename@@

i1 (latexrelease) \EndIncludeInRelease

32 {/2ekernel | latexrelease)

N

Create a hook for last-minute expl3 material.
s (x2ekernel)
32 \def\Qexpl@finalise@setup@@{}
5 \def\Q@expl@finalize@setup@0{}
s (/2ekernel)

Now define some basics to support loading expl3. These macros can be defined here
safely, because they are redefined later on by the kernel, so we define simpler versions
just to suit our needs.

7 (x2ekernel)

32 \long\def\@gobble#1{}

o \long\def\@firstofone#1{#1}

20 \long\def\@firstoftwo#l#2{#1}
21 \long\def\@secondoftwo#1#2{#2}
2 \long\def\IfFileExists#1{%

23 \openin\@inputcheck"#1" %

21 \ifeof\@inputcheck

45 \expandafter\@secondoftwo
% \else

47 \closein\@inputcheck

48 \expandafter\@firstoftwo
49 \fi}

so \long\def\@ifnextchar#1#2#3{J,
st \let\reserved@d=#17

5> \def\reserved@a{#2}

3 \def\reserved@b{#3}/

+  \futurelet\@let@token\@ifnch}
55 \def\@ifnch{%

56 \ifx\@let@token\reserved@d

o

o

57 \expandafter\reserved@a
58 \else

59 \expandafter\reserved@b
60 \fi}

o1 {/2ekernel)

If we are doing a rollback with a format containing expl3 we aren’t reloading it as
that creates havoc. This may need a refined version!

> (x2ekernel | latexrelease)

s (latexrelease) \IncludeInRelease{2020/10/01}}

s (latexrelease) {expl3}{Pre-load expl3})

5 \expandafter\ifx\csname tex\string _let:D\endcsname\relax
\expandafter\@firstofone

7 \else

\GenericInfo{}{Skipping: expl3 code already part of the formatl,
o (2ekernel) \expandafter\endinput

o (latexrelease) \expandafter\@gobble

71 \fi

2

o

o
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Check for the required primitive/engine support and the existence of a loader.

\IfFileExists{expl3.1ltx}

\ifnumOY%

\ifdefined\pdffilesize 1\fi
\ifdefined\filesize 1\fi
\ifdefined\luatexversion\ifnum\luatexversion>94 1\fi\fi
\ifdefined\kanjiskip 1\fi

>0 %
\expandafter\@firstofone

\else
In 2ekernel mode, an error is fatal and building the format is aborted. Use

\batchmode \read -1 to \tokenlist, which errors with

! Emergency stop. (cannot \read from terminal in nonstop modes)

and aborts the TEX run. In latexrelease mode, raise an error and do nothing. Both
ways, the error message shows the minimum expl3 engine requirements.

83 (2ekernel)

\def~{ }\def\MessageBreak{ ~J~~~~~~mmrmmmm~n~ i
\errmessage{LaTeX Error:

(latexrelease) \@latex@errori{}

LaTeX requires the e-TeX primitives and additional\MessageBreak
functionality available in the engines:\MessageBreak

- pdfTeX v1.40\MessageBreak

- XeTeX v0.99992\MessageBreak

- LuaTeX v0.95\MessageBreak

- e-(u)pTeX mid-2012\MessageBreak
or later,

; (latexrelease) }\@ehd \expandafter\@gobble

F}\batchmode \read -1 to \reserved@a
\fi

s (x2ekernel)

\errmessage{LaTeX requires expl3}}
\batchmode \read -1 to \reserved@a

01 (/2ekernel)

We do not support a roll forward across 2019. You need to start with 2019 if you want
to get to 2020 or beyond.

2

1

o

103

104

105

106

107

109

110

(xlatexrelease)

\@latex@warning@no@line

{You need a format that already contains a recent\MessageBreak

expl3 as part of the kernel, e.g. at least a kernel\MessageBreak

from 2019 to roll forward to that date!\MessageBreak

--- I’m giving up!\MessageBreak\MessageBreak

Note that manually loading the expl3 package\MessageBreak

from your distribution is not enoughl}y
\batchmode \read -1 to \reserved@a

(/|atexrelease)

{\input expl3.1ltx }%
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s (latexrelease) \EndIncludeInRelease
16 (latexrelease)

1

To support roll-forward for the case where xparse is fully integrated into the kernel, we
do not need to repeat the complex test above as we can simply look for the marker
command.

7 (latexrelease) \IncludeInRelease{2020/02/02}

1

)
115 (latexrelease) {expl3}{Pre-load expl3}}
119 (latexrelease) \IfFileExists{expl3.1tx}
120 (latexrelease) {%
121 (latexrelease) \ifnumo0y,
122 (latexrelease) \ifdefined\pdffilesize 1\fi
123 (latexrelease) \ifdefined\filesize 1\fi
124 (latexrelease) \ifdefined\luatexversion\ifnum\luatexversion>94 1\fi\fi
125 (latexrelease) >0 7
126 (latexrelease) \else
127 (latexrelease) \message{Skipping expl3-dependent extensionsl}
125 (latexrelease) \expandafter\@gobbletwo
120 (latexrelease) \fi
0 (latexrelease) }
151 (latexrelease) {J
132 (latexrelease) \message{Skipping expl3-dependent extensionsl}],
135 (latexrelease) \@gobbletwo
131 (latexrelease) }j
135 (latexrelease) \input{expl3.ltx}
156 (latexrelease) \EndIncludeInRelease

We need to be sure that expl3 is sufficiently new that all of the required functions
exist. As the mechanism for date checking isn’t in place yet, that is done using a marker
function. We use the same abort trick as earlier.

137 \ifcsname\detokenize{tl_if_head_eq_charcode:eNTF}\endcsname
133 \else

130 \def~{ }\def\MessageBreak{ ~J~~~~~~~rmmmmmnan iy

1 \errmessage{LaTeX Error:

141 L3 Programming layer too old.\MessageBreak

142 You need to update your installation of ’13kernel’.\MessageBreak

143 LaTeX will abort!}),
s \batchmode \read -1 to \reserved@a
s \fi
Now in latexrelease mode, redefine a few commands to avoid “already defined”
€rTors.

16 (latexrelease) \@ifundefined{ExplSyntax0ff}}{\latexrelease@ostltexpl}

1.2 Using expl3 code

In order to ease the implementation of some new features in WTEX 22 we may (temporar-
ily) use some coding based on the expl3-code. Such macros will eventually vanish and
may be changed unannounced. They are there for internal use in the ITEX 2¢ kernel and
are not meant to be used in third-party packages. These macros will always have the
@expl@ prefix in their name.

The rest of the name matches the expl3 name but with all underscores replaced by
@s and the : replaced by @@, e.g.,
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\fpeval

\cs_new_eq:NN \@expl@tl@trim@spaces@apply@0nN \tl_trim_spaces_apply:nN

if that expl3 command is needed in places that are others coded in TEX 2¢ conventions.

In this file, each release of LaTeX adds an \IncludeInRelease block, in which the
macros copied for that release were defined. In case a rollback is requested, the entire
block is changed.

Each macro copied has a \changes entry to explain when and why it was copied, so
that further to that may spot it easily.

Here \cs_gset_eq:NN is used, instead of the new variant because if different releases
use that same name for different purposes, each can copy the macro without worrying
about redefinitions.

147 (latexrelease) \IncludeInRelease{2020/10/01}{\@expl@cs@to@str@aN}),
115 (latexrelease) {expl3 macros added for the 2020-10-01 releasel});

The expl3 activation needs to be inside the release guards as otherwise rolling forward
is broken in old kernels that do not have expl3 loaded.

149 \ExplSyntaxOn

150 \cs_gset_eq:NN \Q@expl@cs@to@str@ON \cs_to_str:N
151 \cs_gset_eq:NN \Qexpl@str@ifQ@eq@@nnTF \str_if_eq:nnTF

152 \cs_gset_eq:NN \@expl@cs@prefix@spec@@N \cs_prefix_spec:N

153 \cs_if_exist:NTF \cs_parameter_spec:N

152 { \cs_gset_eq:NN \@expl@cs@parameter@spec@@N \cs_parameter_spec:N }

155 { \cs_gset_eq:NN \@expl@cs@parameter@spec@@N \cs_argument_spec:N }

156 \cs_gset_eq:NN \__kernel_cs_parameter_spec:N \Q@expl@cs@parameter@spec@ON
157 \cs_gset_eq:NN \@expl@cs@replacement@spec@ON \cs_replacement_spec:N

155 \cs_gset_eq:NN \Q@expl@str@map@function@@NN \str_map_function:NN
150 \cs_gset_eq:NN \@expl@char@generate@@nn \char_generate:nn

10 \ExplSyntax0ff

Here we can’t assume that expl3 is available. It will be if we roll back but if this
code is executed rolling forward it needs to be pure 2e.

161 (latexrelease) \EndIncludeInRelease

162 (latexrelease) \IncludeInRelease{0000/00/00}{\@expl@cs@to@str@@N}Y
165 (latexrelease {expl3 macros added for the 2020-10-01 releasel})
61 (latexrelease) \let \@expl@cs@to@str@ON \Qundefined

165 (latexrelease)\let \@expl@str@if@eq@@nnTF \@undefined

165 (latexrelease)\let \@expl@cs@prefix@spec@@N \Qundefined

167 (latexrelease) \let \@expl@cs@parameter@spec@ON \Qundefined

165 (latexrelease)\let \@expl@cs@replacement@spec@@N \Q@undefined

160 (latexrelease)\let \@expl@str@map@function@eNN \Qundefined

170 (latexrelease) \EndIncludeInRelease

171 (/2ekernel | latexrelease)

N~~~ ~r ~—l

2 Document-level command names for expl3 functions

Current home for 1.3 programming layer functions that we make directly available at the
document level. This section may need to be moved later (after \NewDocumentCommand
is defined in case we want to use that in the setup).

The expandable command \fpeval takes as its argument a floating point expres-
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sion and produces a result using the normal rules of mathematics. As this command
is expandable it can be used where TEX requires a number and for example within a
low-level \edef operation to give a purely numerical result. See usrguide3 for further
explanation.
\inteval The expandable command \inteval takes as its argument an integer expression and
\dimeval produces a result using the normal rules of mathematics. The operations recognized are
\skipeval +, -, * and / plus parentheses. Division occurs with rounding, and ties are rounded away
from zero. As this command is expandable it can be used where TEX requires a number
and for example within a low-level \edef operation to give a purely numerical result. See
usrguide3 for further explanation. \dimeval and \skipeval are similar, but generate
fixed and rubber length values, respectively.

\fpeval A document level wrapper around the code level function for floating point calculations.
\inteval
\dimeval

> (x2ekernel | latexrelease)

\skipeval ;5 (latexrelease)\IncludeInRelease{2022/06/01}}

71 (latexrelease) {\fpeval}{fp and int calculations})
175 \ExplSyntaxOn

176 \cs_new_eq:NN \fpeval \fp_eval:n

And a few more, this time wrappers around the eTEX primitives.

177 \cs_new_eq:NN \inteval \int_eval:n

172 \cs_new_eq:NN \dimeval \dim_eval:n
170 \cs_new_eq:NN \skipeval \skip_eval:n
o \ExplSyntax0ff

1

@

(End of definition for \fpeval and others.)

1 (/2ekernel | latexrelease)
(latexrelease)\EndIncludeInRelease
(latexrelease)\IncludeInRelease{0000/00/00}Y
(latexrelease) {\fpeval}{fp and int calculations}},
(latexrelease)
156 (latexrelease)\let\fpeval\@undefined
( )
( )
( )
(

1

182
183
184

185

latexrelease)\let\inteval\Qundefined
latexrelease)\let\dimeval\@undefined
latexrelease)\let\skipeval\@undefined
latexrelease) \EndIncludeInRelease

187
188
189

190

\UseName When declaring new commands with \NewDocumentCommand or \NewCommandCopy
\ExpandArgs or similar, it is sometimes necessary to “construct” the csname. As a general mechanism
the L3 programming layer has \exp_args:N... for this, but there is no mechanism for
it if \ExplSyntax0On is not active. We therefore offer a few of these commands also with

CamelCase names.

\UseName A document wrapper for changing arguments to c¢s names for use with \NewDocumentCommand
\ExpandArgs and similar functions.

101 (x2ekernel | latexrelease)

102 (latexrelease) \IncludeInRelease{2022/06/01}

105 (latexrelease) {\ExpandArgs}{Some pre-expansion commands}}
102 \ExplSyntaxOn

105 \cs_new_eq:NN \UseName \use:c
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\IfExplAtLeastTF
\IfExplAtLeastT
\IfExplAtLeastF

\IfExplAtLeastTF

\expandableinput

16 \cs_new:Npn \ExpandArgs #1

197 {

198 \cs_if_exist_use:cF { exp_args:N #1 }

199 { \msg_expandable_error:nnn { kernel } { unknown-arg-expansion } {#1} }
200 }

201 \msg_new:nnn { kernel } { unknown-arg-expansion }

202 { Unknown~arg~expansion~"#1" }

203 \ExplSyntax0ff

(End of definition for \UseName and \ExpandArgs.)

200 (/2ekernel | latexrelease)

s (latexrelease)\EndIncludeInRelease

206 (latexrelease)\IncludeInRelease{0000/00/00}%

207 (latexrelease {\ExpandArgs}{Some pre-expansion commands}/,

)
)
208 (latexrelease)
)
)

S

5

S

200 (latexrelease)\let\UseName\@undefined
210 (latexrelease)\let\ExpandArgs\Qundefined
211 (latexrelease)\EndIncludeInRelease

A pretty simple set of wrappers. \IfExplAtLeastTF was already introduced in 2023
but since we pretend that these commands were always there, even in rollback, things
can be kept simple and we just alter the rollback date.

N

12 (x2ekernel | latexrelease)

s (latexrelease) \IncludeInRelease{2025/06/01}}

212 (latexrelease) {\IfExplAtLeastTF}{Test for expl3 date}}
215 \def\IfExplAtLeastTF{\@if1@t@r\ExplLoaderFileDate}

216 \def\IfExplAtLeastT#1#2{\IfExplAtLeastTF{#1}{#2}\0@firstofone\Q@gobble}
217 \def\IfExplAtLeastF#1{\IfExplAtLeastTF{#1}{}}

5

(End of definition for \IfExplAtLeastTF.)
We make sure the commands are always available.

(/2ekernel | latexrelease)

(latexrelease)\EndIncludeInRelease

(latexrelease)\IncludeInRelease{0000/00/00}Y%

(latexrelease {\IfExplAtLeastTF}{Test for expl3 datel}’,
222 (latexrelease

(

(

(

(

)

)

)
latexrelease)\def\IfExplAtLeastTF{\@if1@t@r\ExplLoaderFileDate}

)

)

)

218

219

latexrelease)\def\IfExplAtLeastT#1#2{\IfExplAtLeastTF{#1}{#2}\@firstofone\@gobble}
latexrelease)\def\IfExplAtLeastF#1{\IfExplAtLeastTF{#1}{}}
latexrelease) \EndIncludeInRelease

225

226

N

227 (x2ekernel | latexrelease)

25 (latexrelease) \IncludeInRelease{2025/06/01}),

220 (latexrelease) {\expandableinput}{Expandable input}),
250 \ExplSyntaxOn

251 \cs_new_eq:NN \expandableinput \file_input_raw:n

s> \ExplSyntax0ff

N

IN)

(End of definition for \expandableinput.)

233 (/2ekernel | latexrelease)
23 (latexrelease)\EndIncludeInRelease
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latexrelease)\IncludeInRelease{0000/00/00}%
latexrelease {\expandableinput}{Expandable inputl}y

( )
( )
(latexrelease)
( )
( )

)
@
&

N

36

N
g

latexrelease)\let\expandableinput\@undefined
latexrelease) \EndIncludeInRelease

N}

38

239
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\two@digits

\typeout

\newlinechar

\@@par

File 06
Itdefns.dtx

1 Definitions

This section contains commands used in defining other macros.

1 (*2ekernel)

1.1 Initex initializations

Prefix a number less than 10 with ‘0.
> \def\two@digits#1{\ifnum#1<10 O\fi\number#1}

(End of definition for \twoedigits.)

Display something on the terminal.

s (/2ekernel)
1+ (x2ekernel | latexrelease)
s (latexrelease) \IncludeInRelease{2020/10/01}%

s (latexrelease) {\typeout}{Allow "par" in \typeoutl}),
7 \protected\long\def\typeout#1{\begingroup
¢ \set@display@protect

o \def\par{~"J""J}%

10 \immediate\write\@unused{#1}\endgroup}

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease

latexrelease)\IncludeInRelease{0000/00/00}7

latexrelease) {\typeout}{Allow "par" in \typeoutl}y

latexrelease)
)
)
)

1

5

13

14

5

6

latexrelease)\def\typeout#1{\begingroup\set@display@protect
latexrelease \immediate\write\@unused{#1}\endgroup}
latexrelease) \EndIncludeInRelease

19 (*2ekernel)

17

18

o~ o~~~ o~~~

(End of definition for \typeout.)

A char to be used as new-line in output to files.

20 \newlinechar‘\~"J

(End of definition for \newlinechar.)

1.2 Saved versions of TEX primitives

The TeX primitive \foo is saved as \@@foo. The following primitives are handled in this

way:

21 \let\@@par=\par
» %\let\@@input=\input %%% moved earlier
2 %\let\@Q@end=\end %Y

(End of definition for \@@par.)
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\@Chyph

\@@italiccorr

\@height
\@depth
\@width
\@minus

\@plus

\hboxt@

\@namedef
\@nameuse

\@ifnextchar

\@ifstar

\@dblarg

\@ifundefined

\@ifdefinable

\newcommand

\renewcommand

Save original primitive definition.
22 \1let\@@hyph=\-

(End of definition for \@@hyph.)

Save the original italic correction.
»s \let\@@italiccorr=\/

(End of definition for \@@italiccorr.)

The following definitions save token space. E.g., using \@height instead of height saves
5 tokens at the cost in time of one macro expansion.

2 \def\@height{height} \def\@depth{depth} \def\@width{width}

7 \def\@minus{minus}

s \def\@plus{plus}

The next one is another 100 tokens worth.
20 \def\hb@xt@{\hbox to}

(End of definition for \@height and others.)

20 \message{hacks,}

1.3 Command definitions

This section defines the following commands:

{(NAME)}

Expands to \def\(NAME), except name can contain any characters.

{(NAME)}

Expands to \(NAME).

X{(YES)Y{(NO)}

Expands to (YES) if next character is an ‘X’, and to (NO) otherwise. (Uses \reserved@a-
\reserved@c.) NOTE: GOBBLES ANY SPACE FOLLOWING IT.

{{(YES)H(NO)}

Gobbles following spaces and then tests if next the character is a "*. If it is, then it
gobbles the “*” and expands to (YES), otherwise it expands to (NO).

{{(CMD)}(ARG)}

Expands to \{{CMD)} [(ARG)1{(ARG)}. Use \@dblarg\CS when \CS takes arguments
[ARG1]{ARG2}, where default is ARG1 = ARG2.

{(NAME)Y{(YES)}{(NO)}

: If \NAME is undefined then it executes (YES), otherwise it executes (NO). More precisely,
true if \NAME either undefined or = \relax.

\NAME{(YES)} Executes (YES) if the user is allowed to define \NAME, otherwise it
gives an error. The user can define \NAME if \@ifundefined{NAME} is true, 'NAME' #
‘'relax’ and the first three letters of 'NAME’ are not ’end’, and if \endNAME is not defined.

*{(\FO0)} [(i)]{(TEXT)}

User command to define \FOO to be a macro with i arguments (i = 0 if missing) having
the definition (TEXT). Produces an error if \F0O0 already defined.

Normally the command is defined to be \long (ie it may take multiple paragraphs
in its argument). In the star-form, the command is not defined as \long and a blank line
in any argument to the command would generate an error.

*{(\FOO)} [{{)J{(TEXT)?}
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\newenvironment

\renewenvironment
\@cons

\@car

\@cdr

\typeout

\typein

\typein

\typein

\@namedef

\@nameuse

Same as \newcommand, except it checks if \FOO already defined.
«{(FOO)}[(i)1{(DEF1)}{(DEF2)}

equivalent to:

\newcommand{\FO00} [i]{DEF1} \def{\endFOO}{DEF2}

(or the appropriate star forms).

Obvious companion to \newenvironment.
: See description of \output routine.

\@car T1 T2 ... Tn\@nil == T1 (unexpanded)
\@cdr T1 T2 ... Tn\@nil == T2 ... Tn (unexpanded)
{{message)}
Produces a warning message on the terminal.
{(message)}

Types message, asks the user to type in a command, then executes it

[(\CS)I{(MSG)}

Same as above, except defines \CS to be the input instead of executing it.

;1 \def\typein{%
2 \let\@typein\relax
13 \@testopt\@xtypein\@typein}

3 \ifx\directlua\@undefined

55 \def\@xtypein[#1]#2{/

% \typeout{#2}%

37 \advance\endlinechar\@M

35 \read\@inputcheck to#1

30 \advance\endlinechar-\@M
20 \@typein}

21 \else

2 \def\@xtypein [#1]#2{%

s \typeout{#2}J

2 \begingroup \endlinechar\m@ne

s \read\@inputcheck to#1J

s  \expandafter\endgroup

27 \expandafter\def\expandafter#l\expandafter{#1}}
48 \@typein}%

20 \fi

(End of definition for \typein.)

50 \def\@namedef#1{\expandafter\def\csname #1\endcsname}

(End of definition for \@namedef.)

51 \def\@nameuse#1{\csname #1\endcsname}

(End of definition for \@nameuse.)
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\@cons

\@car
\@cdr

\@carcube

\@onlypreamble
\@preamblecmds

\@star@or@long

s2 \def\Qcons#1#2{\begingroup\let\@elt\relax\xdef#1{#1\Q@elt #2}\endgroup}

(End of definition for \@cons.)

53 \def\Qcar#1#2\@nil{#1}
52 \def\Q@cdr#1#2\0nil{#2}

(End of definition for \@car and \@cdr.)

\@carcube T1 ... Tn\@nil =T1T2T3,n >3

55 {/2ekernel)

sc (latexrelease)\IncludeInRelease{2020/10/01}{\@carcube}{Make \@carcube longl}/,
57 (%2ekernel | latexrelease)

ss \long\def\@carcube#1#2#3#4\0nil{#1#2#3}

so {/2ekernel | latexrelease)

o (latexrelease)\EndIncludeInRelease

ot h

o2 (latexrelease)\IncludeInRelease{0000/00/00}{\@carcube}{Undo: Make \@carcube long}/
s (latexrelease)\def\Qcarcube#1#2#3#4\0nil{#1#2#3}

o (latexrelease)\EndIncludeInRelease

s (*2ekernel)

(End of definition for \@carcube.)

This macro adds its argument to the list of commands stored in \@preamblecmds
to be disabled after \begin{document}. These commands are redefined to generate
\@notprerr at this point.

o \def\@preamblecmds{}

67 \def\@onlypreamble#1{Y

es  \expandafter\gdef\expandafter\@preamblecmds\expandafter{y,

69 \@preamblecmds\do#1}}

70 \@onlypreamble\@onlypreamble

71 \@onlypreamble\@preamblecmds

(End of definition for \@onlypreamble and \@preamblecmds.)

Look ahead for a *. If present reset \1@ngrel®@x so that the next definition, #1, will be
non-long.

> (/2ekernel)

s (x2ekernel | latexrelease)

4+ (latexrelease) \IncludeInRelease{2025/11/01}},

s (latexrelease)  {\@star@or@long}{Macros without args are shortl}),

~

~

6 \def\@star@or@long#1{%

By default commands defined with \newcommand and friends are not \protected so
\pr@tectedrel@x is set to \relax.

77 \let\pr@tectedrel®@x\relax

s \@ifstar

79 {\let\l@ngrel@x\relax#1}/

80 {\let\1l@ngrel@x\long#1}}
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\l@ngrel@x

\pr@tectedrel@x

\newcommand

\new@command

\@newcommand
\@argdef
\@xargdef

1

©

(/2ekernel | latexrelease)
(latexrelease)\EndIncludeInRelease
(latexrelease)\IncludeInRelease{0000/00/00}Y%

(latexrelease)  {\@star@or@long}{Macros without args are shortl}}
(latexrelease)

s (latexrelease)\def\@star@or@long#1{/,
(latexrelease) \@ifstar
( )
( )
( )
( )

.

84

85

87
latexrelease
latexrelease
latexrelease
o1 {latexrelease)\EndIncludeInRelease
> (x2ekernel)

{\let\l@ngrel@x\relax#1}}
{\let\l@ngrel@x\long#1}}

88

89

©

0

©

(End of definition for \@star@or@long.)

This is either \relax or \long depending on whether the *-form of a definition command
is being executed.

o3 \let\l@ngrel@x\relax

(End of definition for \l1@ngrel@x.)

Same for the protection status.
oo \let\pr@tectedrel@x\relax

(End of definition for \pr@tectedrel@x.)

User level \newcommand.

o5 \def\newcommand{\@star@or@long\new@command}

9 \def\new@command#1{%
o7 \@testopt{\@newcommand#1}0}

(End of definition for \newcommand and \new@command.)

Handling arguments for \newcommand.
oz \def\@newcommand#1 [#2]{/,
o0 \kernel@ifnextchar [{\@xargdef#1[#2]}%
100 {\@argdef#1 [#2]}}
Define #1 if it is definable.
Both here and in \@xargdef the replacement text is absorbed as an argument because
if we are not allowed to make the definition we have to get rid of it completely.
101 \long\def\@argdef#1 [#2]#3{/,
102 \@ifdefinable #1{\@yargdef#1\@ne{#2}{#3}}}
Handle the second optional argument.

103 \long\def\@xargdef#1 [#2] [#3]#4{/
104 \@ifdefinable#1{’
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\Q@testopt

\@protected@testopt

\Q@yargdef
\@yargde@f

Define the actual command to be:
\def\foo{\@protected@testopt\foo\\foo{default}}

where \\foo is a csname generated from applying \csname and \string to \foo, ie the
actual name contains a backslash and therefore can’t clash easily with existing command
names. “Default” is the contents of the second optional argument of (re)newcommand.

105 \expandafter\def\expandafter#l\expandafter{y
106 \expandafter

107 \@protected@testopt

108 \expandafter

109 #1%

110 \csname\string#1\endcsname

111 {#3}}%

Now we define the internal macro ie \\foo which is supposed to pick up all arguments
(optional and mandatory).

112 \expandafter\Q@yargdef

113 \csname\string#1\endcsname
114 \tw@

115 {#2}%

116 {#4}}}

(End of definition for \@newcommand, \@argdef, and \@xargdef.)

This macro encapsulates the most common call to \@ifnextchar, saving several tokens
each time it is used in the definition of a command with an optional argument. #1 The
code to execute in the case that there is a [ need not be a single token but can be any
sequence of commands that ‘expects’ to be followed by [. If this command were only
used in \newcommand definitions then #1 would be a single token and the braces could
be omitted from {#1} in the definition below, saving a bit of memory.

117 \long\def\@testopt#1#2{%

15 \kernel@ifnextchar [{#1}{#1[{#2}]1}}

(End of definition for \@testopt.)

Robust version of \@testopt. The extra argument (#1) must be a single token. If
protection is needed the call expands to \protect applied to this token, and the 2nd and
3rd arguments are discarded (by \@x@protect). Otherwise \@testopt is called on the
2nd and 3rd arguments.

This method of making commands robust avoids the need for using up two csnames
per command, the price is the extra expansion time for the \ifx test.
1190 \def\@protected@testopt#1{/
1o \ifx\protect\@typeset@protect

121 \expandafter\@testopt
122 \else

123 \@xQ@protect#1,

124 \fi}

(End of definition for \@protected@testopt.)

These generate a primitive argument specification, from a BTEX [(digit)] form; in fact
(digit) can be anything such that \number (digit) is single digit.

Reorganized slightly so that \renewcommand{\reserved@a}[1]{foo} works. I am
not sure this is worth it, as a following \newcommand would over-write the definition of
\reserved@a.
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Recall that IATEX2.09 goes into an infinite loop with
\renewcommand [1] {\@tempa}{foo}

(DPC 6 October 93).

Reorganized again (DPC 1999). Rather than make a loop to construct the argument
spec by counting, just extract the required argument spec by using a delimited argument
(delimited by the digit). This is faster and uses less tokens. The coding is slightly odd
to preserve the old interface (using #2 = \tw@ as the flag to surround the first argument
with [1). But the new method did not allow for the number of arguments #3 not being
given as an explicit digit; hence (further expansion of this argument and use of) \number
was added later in 1999.

It is not clear why these are still \long.

125 \long \def \@yargdef #1#2#3{J,
126 \ifx#2\tw@
127 \def\reserved@b##11{ [####1]1}7,
s \else
129 \let\reserved@b\@gobble
130 \fi
131 \expandafter
132 \@yargd@f \expandafter{\number #3}#1,
135 F
134 (/2ekernel)
135 (x2ekernel | latexrelease)
(latexrelease) \IncludeInRelease{2025/11/01}}
(latexrelease)  {\@yargd@f}{Macros without args are short}
135 (latexrelease)
\long \def \@yargd@f#1#2{}
1o \def \reserved@a ##1#1##2##{J,
141 \expandafter\def\expandafter#2\reserved@b ##1#17
142 Y%
If the command needs to be \protected then \pr@tectedrel@x has the appropriate
value at this point.
13 \pr@tectedrel®x
If the command has no arguments then we don’t want to to be \long (even if \1@ngrel@x
has been set to \long).

s \ifnum#1>\z@ \l@ngrel@x \fi
145 \reserved@a O##1##2##3##AHUOH#OHHTHHSHHOIRHH 1Y,

146 }

147 (/2ekernel | latexrelease)

115 (latexrelease)\EndIncludeInRelease

1o (latexrelease)\IncludeInRelease{0000/00/00}%

150 (latexrelease) {\@yargdef}{Macros without args are shortl}j,

151 (latexrelease)

152 (latexrelease)\long \def \@yargd@f#1#2{J,

153 (latexrelease) \def \reserved@a ##1#1##2##{/

151 (latexrelease) \expandafter\def\expandafter#2\reserved@b ##1#17,
155 (latexrelease) Yh

155 (latexrelease) \1@ngrel@x \reservedQa O##1##2##3#HAHHSHHCHHTHHSHHOUHH L),
157 (latexrelease)}

156 (latexrelease)

150 (latexrelease)\EndIncludeInRelease

160 (x2ekernel)
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\@reargdef

\renewcommand

\renew@command

\@ifdefinable
\@@ifdefinable
\@rc@ifdefinable

\newenvironment

(End of definition for \@yargdef and \@yargd@f.)

161 \long\def\@reargdef#1 [#2]{/
12 \Q@yargdef#1\@ne{#2}}

(End of definition for \@reargdef.)

Check the command name is already used. If not give an error message. Then temporarily
disable \@ifdefinable then call \newcommand. (Previous version \let#1l=\relax but
this does not work too well if #1 is \@tempa—e.)

163 \def\renewcommand{\@star@or@long\renew@command}

16« \def\renew@command#1{/

165 \begingroup

166 \escapechar\m@ne\xdef\@gtempa{{\expandafter\string\@car#17\@nil}}}
17 \endgroup

s \expandafter\@ifundefined\@gtempa

169 {\@latex@error{Command \string#1 undefined}\@ehcl}}
170 \relax

171 \let\@ifdefinable\@rc@ifdefinable

172 \new@command#1}

(End of definition for \renewcommand and \renew@command.)

Test if user is allowed to define a command.

173 \long\def\@ifdefinable #1#2{%

174 \edef\reserved@a{\expandafter\Q@gobble\string #1}J,

175 \@ifundefined\reserved@a

176 {\edef\reserved@b{\expandafter\@carcube \reserved@a xxx\@nil}J,
177 \ifx \reserved@b\@gend \@notdefinable\else

178 \ifx \reserved@a\@qrelax \@notdefinable\else

179 #2Y

180 \fi

181 \fi}%

182 \@notdefinable}

Saved definition of \@ifdefinable.

153 \let\@@ifdefinable\@ifdefinable

Version of \@ifdefinable for use with \renewcommand. Does not do the check this time,
but restores the normal definition.

152 \long\def\@rc@ifdefinable#1#2{J,

155 \let\@ifdefinable\@@ifdefinable
186 #23}

(End of definition for \@ifdefinable, \@@ifdefinable, and \@rc@ifdefinable.)

Define a new user environment. #1 is the environment name. #2# Grabs all the tokens up
to the first {. These will be any optional arguments. They are not parsed at this point,
but are just passed to \@newenv which will eventually call \newcommand. Any optional
arguments will then be parsed by \newcommand as it defines the command that executes
the ‘begin code’ of the environment.
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\new@environment

\@newenva

\@newenvb

\renewenvironment

\renew@environment

\@newenv

This #2# trick removed with version 1.2i as it fails if a { occurs in the optional
argument. Now use \@ifnextchar directly.

1e7 \def\newenvironment{\@star@or@long\new@environment}

188 \def\new@environment#1{Y
150 \@testopt{\@newenva#1}0}

100 \def\@newenva#1 [#2]{%
101 \kernel@ifnextchar [{\@newenvb#1[#2]}{\@newenv{#1}{[#2]}}}

102 \def\@newenvb#1 [#2] [#3] {\C@newenv{#1}{ [#2] [{#3}]11}}

(End of definition for \newenvironment and others.)

Redefine an environment. For \renewenvironment disable \@ifdefinable and then call
\newenvironment. It is OK to \let the argument to \relax here as there should not
be a @temp. .. environment.

103 \def\renewenvironment{\@star@or@long\renew@environment}

104 \def\renew@environment#1{%

105 \@ifundefined{#1}}

196 {\@latex@error{Environment #1 undefined}\@ehc
107 Hrelax

10s  \expandafter\let\csname#1\endcsname\relax

199 \expandafter\let\csname end#1\endcsname\relax

20  \new@environment{#1}}

(End of definition for \renewenvironment and \renew@environment.)

The internal version of \newenvironment.

Call \newcommand to define the (begin-code) for the environment. \def is used for
the (end-code) as it does not take arguments. (but may contain \pars)

Make sure that an attempt to define a ‘graf’ or ‘group’ environment fails by tem-
porarily letting the undefined \... (begin code) to the definition of \end... and as a
result we get an error if that has a definition.

201 \long\def\@newenv#1#2#3#4{}
202 \@ifundefined{#1}/,

203 {\expandafter\let\csname#1\expandafter\endcsname

204 \csname end#1\endcsnamel},

205 \relax

206 \expandafter\new@command

207 \csname #1\endcsname#2{#3}/,

208 \1l@ngrel@x\expandafter\def\csname end#1\endcsname{#41}}

(End of definition for \@newenv.)
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\newif

\@if

\providecommand

\provide@command

\CheckCommand

\check@command

And here’s a different sort of allocation: For example, \newif\iffoo creates \footrue,
\foofalse to go with \iffoo.

200 \def\newif#1{Y%
210 \count@\escapechar \escapechar\m@ne

211 \let#1\iffalse
212 \@if#1\iftrue
213 \@if#1\iffalse
212 \escapechar\count@}

215 \def\@if#1#2{%

216 \expandafter\def\csname\expandafter\@gobbletwo\string#1/,

217 \expandafter\@gobbletwo\string#2\endcsname
218 {\let#1#2}}

(End of definition for \newif and \@if.)

\providecommand takes the same arguments as \newcommand, but discards them if #1 is
already defined, Otherwise it just acts like \newcommand. This implementation currently
leaves any discarded definition in \reserved@a (and possibly \\reserved@a) this wastes
a bit of space, but it will be reclaimed as soon as these scratch macros are redefined.

210 \def\providecommand{\@star@or@long\provide@command}

220 \def\provide@command#1{%

221 \begingroup

222 \escapechar\m@ne\xdef\O@gtempa{{\expandafter\string\Q@car#1?\0nil}}},
23 \endgroup

2¢  \expandafter\@ifundefined\@gtempa

225 {\def\reserved@a{\new@command#1}1}
26 {\def\reserved@a{\renew@command\reserved@al}}
227 \reserved@al},

(End of definition for \providecommand and \provide@command.)

\CheckCommand takes the same arguments as \newcommand. If the command already
exists, with the same definition, then nothing happens, otherwise a warning is is-
sued. Useful for checking the current state before a macro package starts redefin-
ing things. Currently two macros are considered to have the same definition if they
are the same except for different default arguments. That is, if the old definition
was: \newcommand\xxx[2] [a]l{(#1) (#2)} then \CheckCommand\xxx [2] [b]{(#1) (#2)}
would not generate a warning, but, for instance \CheckCommand\xxx [2]{(#1) (#2)}
would.

226 \def\CheckCommand{\@star@or@long\check@command}

\CheckCommand is only available in the preamble part of the document.

220 \@onlypreamble\CheckCommand

230 \def\check@command#1#2#{\@check@c#1{#2}}
231 \@onlypreamble\check@command

(End of definition for \CheckCommand and \check@command.)
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\@check@c

\@check@eq

\@gobble
\@gobbletwo
\@gobblethree
\@gobblefour

\@firstofone
\@firstoftwo
\@secondoftwo

\@iden

\@thirdofthree

\CheckCommand itself just grabs all the arguments we need, without actually looking for
[ optional argument forms. Now define \reserved@a. If \\reserved®a is then defined,
compare it with the “\#1’ otherwise compare \reserved@a with #1.

3> \long\def\@check@c#1#2#3{/,

233 \expandafter\let\csname\string\reserved@a\endcsname\relax
232 \renew@command\reserved@a#2{#3}

35 \@ifundefined{\string\reserved®@al}j,

236 {\@check@eq#1\reserved@aly,

237 {\expandafter\@check@eq

238 \csname\string#1l\expandafter\endcsname

239 \csname\string\reserved®@a\endcsnamel}}

220 \@onlypreamble\@check@c
(End of definition for \@check@c.)

Complain if #1 and #2 are not \ifx equal.

2s1 \def\@check@eq#1#2{J,
e \ifx#1#2\else

243 \@latex@warning@no@line

244 {Command \noexpand#1 has

245 changed.\MessageBreak

246 Check if current package is validl}
247 \fi}

22 \@Qonlypreamble\@check@eq

(End of definition for \@check@eq.)

The \@gobble macro is used to get rid of its argument.

20 \long\def \@gobble #1{}

250 \long\def \Q@gobbletwo #1#2{}

51 \long\def \@gobblethree #1#2#3{}
s> \long\def \@gobblefour #1#2#3#4{}

(End of definition for \@gobble and others.)

There are also \@gobble@om, \@gobble@som, \@gobble@with@sphack@om, and
\@gobble@with@sphack@som. They accept an optional and a mandatory argument, pos-
sibly preceded by a star. In all cases the expansion is empty or just manipulates the
spaces around the command. Used to disable commands such as \index or \label in
certain situations. Since they are defined with \DeclareDocumentCommand, which is not
yet available at this point, the actual definition happens in ltsect.dtx.

Some argument-grabbers.

53 \long\def\@firstofone#1{#1}
252 \long\def\@firstoftwo#1#2{#1}
255 \long\def\@secondof two#1#2{#2}

\@iden is another name for \@firstofone for compatibility reasons.
256 \let\@iden\@firstofone

(End of definition for \@firstofone and others.)

Another grabber now used in the encoding specific section.
257 \long\def\@thirdofthree#1#2#3{#3}
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\@expandtwoargs

\@backslashchar

(End of definition for \@thirdofthree.)

A macro to totally expand two arguments to another macro

255 (/2ekernel)

250 (latexrelease)\IncludeInRelease{2022/11/01}%

20 (latexrelease) {\@expandtwoargs}{protected edef}’

261 (x2ekernel | latexrelease)

22 \def\Q@expandtwoargs#1#2#3{J,

263 \protected@edef\reserved@a{\noexpand#1{#2}{#3}}\reserved@al}

264 (/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease

latexrelease)\IncludeInRelease{00/00/003}%

latexrelease) {\@expandtwoargs}{protected edef}/,

latexrelease)\def\@expandtwoargs#1#2#3{%
)
)

266
267
268
20 (latexrelease)\edef\reserved@a{\noexpand#1{#2}{#3}}\reserved0a}
270 (latexrelease)\EndIncludeInRelease

o1 (x2ekernel)

o~~~ o~~~

(End of definition for \@expandtwoargs.)

A category code 12 backslash.
o2 \edef\@backslashchar{\expandafter\@gobble\string\\}

(End of definition for \@backslashchar.)

1.4 Robust commands and protect

Fragile and robust commands are one of the thornier issues in B TEX’s commands. Whilst
typesetting documents, ITEX makes use of many of TEX’s features, such as arithmetic,
defining macros, and setting variables. However, there are (at least) three different
occasions when these commands are not safe. These are called ‘moving arguments’ by
ITEX, and consist of:

o writing information to a file, such as indexes or tables of contents.
e writing information to the screen.

 inside an \edef, \message, \mark, or other command which evaluates its argument
fully.

The method ITEX uses for making fragile commands robust is to precede them with
\protect. This can have one of four possible values:

o \relax, for normal typesetting. So \protect\foo will execute \foo.
e \string, for writing to the screen. So \protect\foo will write \foo.

e \noexpand, for writing to a file. So \protect\foo will write \foo followed by a
space.

e \Ounexpandable@protect, for writing a moving argument to a file. So \protect\foo
will write \protect\foo followed by a space. This value is also used inside \edefs,
\marks and other commands which evaluate their arguments fully. More precisely,
whenever the content of an \edef or \xdef etc. can contain arbitrary user input
not under the direct control of the programmer, one should use \proetected@edef
instead of \edef, etc., so that \protect has a suitable definition and the user input
will not break if it contains fragile commands.
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\@unexpandable@protect
273 \def \Qunexpandable@protect{\noexpand\protect\noexpand}

(End of definition for \@unexpandable@protect.)

\DeclareRobustCommand This is a package-writers command, which has the same syntax as \newcommand, but
\declare@robustcommand which declares a protected command. It does this by having
\declare@robustcommand@auxi \DeclareRobustCommand\foo
\declare@robustcommand@auxii define \foo to be \protect\foo<space>,
\declare@robustcomandGauxiii and then use \newcommand\foo<space>.
Since the internal command is \foo<space>, when it is written to an auxiliary file, it
will appear as \foo.
We have to be a bit cleverer if we're defining a short command, such as \_, in order
to make sure that the auxiliary file does not include a space after the command, since
\_ aand \_a aren’t the same. In this case we define \_ to be:

\x@protect\_\protect\_<space>
which expands to:

\ifx\protect\Qtypeset@protect\else
\@x@protect@\_

\fi

\protect\_<space>

Then if \protect is \@typeset@protect (normally \relax) then we just perform
\_<space>, and otherwise \@x@protect® gobbles everything up and expands to \protect\ _.
None of that works with an active char (as we have only one character token to play with),
so we resort to using the engine mechanism there. (The braces in passing #1 there are
defensive in case someone has passed more than one token!)

Note: setting \protect to any value other than \relax whilst in ‘typesetting’ mode
will cause commands to go into an infinite loop! In particular, setting \protect to
\@empty will cause \_ to loop forever. It will also break lots of other things, such as
protected \ifmmodes inside \haligns. If you really have to do such a thing, then please
set \@typeset@protect to be \@empty as well. (This is what the code for \patterns
does, for example.)

More fun with \expandafter and \csname.

272 \def\DeclareRobustCommand{\@star@or@long\declare@robustcommand}
275 \def\declare@robustcommand#1{%

276 \ifx\@undefined#1\else\ifx\relax#1\else
277 \@latex@info{Redefining \string#1}/,

278 \fi\fi

279 \ifcat\noexpand~\noexpand#1,

280 \expandafter\declare@robustcommand@auxi
281 \else

282 \expandafter\declare@robustcommand@auxiii
283 \fi

284 {#1}Y

285 F
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For active chars, we cannot use an auxiliary so have to ‘pack’ everything we need in one
definition. To allow for use in file names, etc., we need \ifincsname] in the definition, so
we use two steps to grab that. We also take advantage of the need for an extra auxiliary
to do some expansion to give us the string we will want.
256 \protected\long\def\declare@robustcommand@auxi#1#2#{},
27 \expandafter\declare@robustcommand@auxii\expandafter{\string#1}#1{#2}J
288 }
(/2ekernel)
200 (x2ekernel | latexrelease)

(latexrelease) \IncludeInRelease{2025/11/01}}

202 (latexrelease) {\declare@robustcommand@auxii}{Macros without args are short}}
203 \protected\long\def\declare@robustcommand@auxii#1#2#3#4{J,

289

v}

©

1

Here we want a \protected command.

204 \let\pr@tectedrel®@x\protected
205 \let\@ifdefinable\@rc@ifdefinable
296 \new@command#2#3{7

207 \ifincsname

208 \expandafter\@firstoftwo
299 \else

300 \expandafter\@secondoftwo
301 \fi

302 {#1}{#4}%

303 IVA

304 }

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000/00/00}%

latexrelease {\declare@robustcommand@auxii}{Macros without args are shortl},
latexrelease

latexrelease) \protected\long\def\declare@robustcommand@auxii#1#2#3#4{Y,
latexrelease) \ifx\l@ngrel@x\relax

latexrelease \let\l@ngrel@x\protected

latexrelease) \else

latexrelease \def\l@ngrel@x{\protected\longl}/

latexrelease) \fi

latexrelease \let\@ifdefinable\@rc@ifdefinable

(

(

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

517 (latexrelease)  \new@command#2#3{/,

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
(

305
306
307

3

S

8
309
310
311

312

latexrelease \ifincsname
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease) \EndIncludeInRelease
x2ekernel)

\expandafter\@firstoftwo
\else
\expandafter\@secondoftwo
\fi
{#1}{#4}7,
Y
}

320 \protected\def\declare@robustcommand@auxiii#1{/

330 \edef\reserved@a{\string#1}%

331 \def\reserved@b{#1}/

332 \edef\reserved@b{\expandafter\strip@prefix\meaning\reserved@bl}y,
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\@x@protect
\x@protect

\@typeset@protect

\set@display@protect
\setQ@typeset@protect

\protected@edef
\protected@xdef
\unrestored@protected@xdef
\restore@protect

333 \edef#1{Y%

334 \ifx\reserved@a\reserved@b

335 \noexpand\x@protect

336 \noexpand#1,

337 \fi

338 \noexpand\protect

339 \expandafter\noexpand\csname

340 \expandafter\@gobble\string#1 \endcsname
341 IYA

342 \let\@ifdefinable\@rc@ifdefinable

343 \expandafter\new@command\csname

344 \expandafter\@gobble\string#1 \endcsname
5

26 \def\x@protect#1{},

347 \ifx\protect\@typeset@protect\else

348 \@xQ@protect#1,

349 \fi

350 }

351 \def\@x@protect#1\fi#2#3{%

352 \fi\protect#1%

353 }

(End of definition for \DeclareRobustCommand and others.)

We set \@typeset@protect to \relax rather than \@empty to make sure that the pro-
tection mechanism stops the look-ahead and expansion performed at the start of \halign
cells.

3¢ \let\@typeset@protect\relax

(End of definition for \@typeset@protect.)

These macros set \protect appropriately for typesetting or displaying.

;55 \def\set@display@protect{\let\protect\string}
556 \def\set@typeset@protect{\let\protect\@typeset@protect}

(End of definition for \set@display@protect and \set@typeset@protect.)

The commands \protected@edef and \protected@xdef perform ‘safe’ \edefs and
\xdefs, saving and restoring \protect appropriately. For cases where restoring \protect
doesn’t matter, there’s an ‘unsafe’ \unrestored@protected@xdef, useful if you know
what you’re doing!

357 \def\protected@edef{%

358 \let\@@protect\protect

359 \let\protect\Qunexpandable@protect
360 \afterassignment\restore@protect
361 \edef

360 F

363 \def\protected@xdef{%

364 \let\@@protect\protect

365 \let\protect\Qunexpandable@protect
366 \afterassignment\restore@protect
367 \xdef
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\protect

\MakeRobust

368 }

30 \def\unrestored@protected@xdef{%

370 \let\protect\@unexpandable@protect

371 \xdef

372 }

;73 \def\restore@protect{\let\protect\@@protect}

(End of definition for \protected@edef and others.)

The normal meaning of \protect
;72 \set@typeset@protect

(End of definition for \protect.)

This macro makes an existing fragile macro robust, but only if it hasn’t been robust
in the past, i.e., it checks for the existence of the macro \<name>_, and if that exists it
assumes that \<name> is already robust. In that case either undefine the inner macro first
or use \DeclareRobustCommand to define it in a robust way directly. We could probably
test the top-level definition to have the right kind of structure, but this is somewhat
problematical as we then have to distinguish between \long macros and others and also
take into account that sometimes the top-level is deliberately done manually (like with
\begin).

The macro firstly checks if the control sequence in question exists at all.

(/2ekernel)

376 (latexrelease)\IncludeInRelease{2020/10/01}{\MakeRobust}{\MakeRobust}/,

(x2ekernel | latexrelease)

a5 \def\MakeRobust#1{%

;79 \count@=\escapechar

ss0  \escapechar=‘\\

;s \@ifundefined{\expandafter\@gobble\string#1}{J,

[

75

382 \@latex@error{Command ‘\string#1’ undefined.%

383 \MessageBreak There is nothing here to make robustl},
384 \@eha

385 }%

Then we check if the macro is already robust. We do this by testing if the internal
name for a robust macro is defined, namely \foo. If it is already defined do nothing,
otherwise set \foo,, equal to \foo and redefine \foo so that it acts like a macro defined
with \DeclareRobustCommand. We use \@kernel@rename@newcommand to copy \foo
over to \foo,,, including a possible default optional argument.

386 {%

387 \@ifundefined{\expandafter\@gobble\string#1l\spacel/,

388 {%

389 \expandafter\@kernel@rename@newcommand

390 \csname\expandafter\@gobble\string#1\space\endcsname
391 #1%

392 \edef\reserved@a{\string#1}J,

303 \def\reserved@b{#1}/

394 \edef\reserved@b{\expandafter\strip@prefix\meaning\reserved@bl}y,
395 \xdef#1{Y%

396 \ifx\reserved@a\reserved@b

397 \noexpand\x@protect\noexpand#17

398 \fi

399 \noexpand\protect\expandafter\noexpand
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\@kernel@rename@newcommand

400 \csname\expandafter\@gobble\string#1\space\endcsnamel}y,
401 iy

402 {\@latex@info{Command ‘\string#1’ is already robustl}}%

ws Y

204  \escapechar=\count@

105 %

This macro renames a command, possibly with an optional argument (defined with
\newcommand) from #2 to #1, by renaming the internal macro \\#2 to \\#1 and defining
\#1 appropriately, then undefining \#2 and \\#2. The \afterassignment trick is to
make both definitions in \@copy@newcommand global (which are local by default).

In case the macro was defined with \newcommand and an optional argument,
to replicate exactly the behaviour of \DeclareRobustCommand we have to move also
the internal \\foo to \\foo,. In that case, #1 will be a parameterless macro
(\robust@command@chk@safe checks that), and \@if@newcommand will return true (both
defined below in this file). If so, we can use \@copy@newcommand rather than plain \let
to copy the command over. \@kernel@rename@newcommand does this test and carries out
the renaming.

206 \def\@kernel@rename@newcommand#1#2{},
207 \robust@command@chk@safe#2}

408 {\@if@newcommand#27,

409 {\afterassignment\global

410 \global\@copy@newcommand#1#2%

411 \global\let#2\@undefined

412 \global\expandafter\let\csname\string#2\endcsname\@undefinedl}y,
413 {\global\let#1=#2}1}/

414 {\global\let#1=#2}}

a5 (/2ekernel | latexrelease)
(latexrelease)\EndIncludeInRelease

a7 %

e (latexrelease)\IncludeInRelease{2019/10/01}{\MakeRobust}{\MakeRobust}/,

a0 (latexrelease)\def \MakeRobust#1{Y

w0 (latexrelease) \@ifundefined{\expandafter\@gobble\string#1}{/

w21 (latexrelease) \@latex@error{The control sequence ‘\string#1’ is undefined!’
12 (latexrelease) \MessageBreak There is nothing here to make robustl}}

w23 (latexrelease) \@eha

ws (latexrelease) 1},

w5 (latexrelease) {%

26 (latexrelease) \@ifundefined{\expandafter\@gobble\string#l\space}’,

w27 (latexrelease) h

s (latexrelease) \global\expandafter\let\csname

20 (latexrelease) \expandafter\@gobble\string#1\space\endcsname=#1

10 (latexrelease) \edef\reserved@a{\string#1}/

i1 (latexrelease) \def\reserved@b{#1}%

12 (latexrelease) \edef\reserved@b{\expandafter\strip@prefix\meaning\reserved@bl}y,
133 (latexrelease) \xdef#1{Y

130 (latexrelease) \ifx\reserved@a\reserved@b

a5 (latexrelease) \noexpand\x@protect\noexpand#17

136 (latexrelease) \fi

137 (latexrelease) \noexpand\protect\expandafter\noexpand

s (latexrelease) \csname\expandafter\@gobble\string#l\space\endcsname}y,
0 (latexrelease) Yh
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\kernel@make@fragile

440

441

442

443

444

IS
o

&

4

&
a

IS
o

6

57

458

&

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

476

477

478

latexrelease
latexrelease

( ) {\@latex@info{The control sequence ‘\string#1’ is already robustl}}}
( )
(latexrelease)}7,

( )

{ )

Yh

latexrelease)\let\@kernel@rename@newcommand\@undefined
latexrelease)\EndIncludeInRelease

°

%

latexrelease)\IncludeInRelease{2015/01/01}{\MakeRobust}{\MakeRobust}/
latexrelease)\def \MakeRobust#1{

latexrelease) \@ifundefined{\expandafter\@gobble\string#1}{/

latexrelease \@latex@error{The control sequence ‘\string#1’ is undefined!%
latexrelease \MessageBreak There is nothing here to make robustl}y
latexrelease \@eha

latexrelease) }%
latexrelease) {%
latexrelease
latexrelease
latexrelease

( )

( )

( )

( )

( )

( )

( )

( )

( ) \@ifundefined{\expandafter\@gobble\string#l\spacel}’

( ) T

( ) \expandafter\let\csname

(latexrelease) \expandafter\@gobble\string#1\space\endcsname=#1

(latexrelease) \edef\reserved@a{\string#1}/

(latexrelease) \def\reserved@b{#1}/

(latexrelease) \edef\reserved@b{\expandafter\strip@prefix\meaning\reserved@bl}y,
(latexrelease) \edef#1{/,

(latexrelease) \ifx\reserved@a\reserved@

(latexrelease) \noexpand\x@protect\noexpand#1%

(latexrelease) \fi

(latexrelease) \noexpand\protect\expandafter\noexpand

(latexrelease) \csname\expandafter\Qgobble\string#1i\space\endcsname}y,
(latexrelease)
(latexrelease)
(latexrelease)
(latexrelease)}%
(latexrelease)\1let\@kernel@rename@newcommand\Qundefined
(latexrelease)\EndIncludeInRelease

h
latexrelease
latexrelease
latexrelease
latexrelease
(*2ekernel)

Yh
{\@latex@info{The control sequence ‘\string#l’ is already robust}}/
Y

\IncludeInRelease{0000/00/00}{\MakeRobust}{\MakeRobust}/,
\let\MakeRobust\@undefined
\let\@kernel@rename@newcommand\@undefined
\EndIncludeInRelease

o~ o~ o~ o~
— ——r —— ~——

(End of definition for \MakeRobust and \@kernel@rename@newcommand.)

The opposite of \MakeRobust except that it doesn’t do many checks as it is internal to the
kernel. Why does one want such a thing? Only for compatibility reasons if latexrelease
requests a rollback of the kernel. For this reason we pretend that this command existed
in all earlier versions of TEX i.e., we are not rolling it back since we need it precisely
then. But we have to get it into the latexrelease file so that a roll forward is possible
too.

479

480

481

482

483

484

/2ekernel)

x2ekernel | latexrelease)

latexrelease) \IncludeInRelease{2020/10/01}}

latexrelease) {\kernel@make@fragile}{Undo robustness},
\def\kernel@make@fragile#1{J,
\@ifundefined{\expandafter\Q@gobble\string#1l\spacel

o~~~ o~
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If not robust do nothing.
a8 {3}
Otherwise copy \foo., back to \foo. Then use \@kernel@rename@newcommand to check

and copy \\fooy, back to \\foo in case the command has an optional argument. If so,
also undefine \\foo_, and at the end undefine \foo,,.

486 {%

487 \global\expandafter\let\expandafter #1\csname

488 \expandafter\Qgobble\string#1\space\endcsname

489 \expandafter\@kernel@rename@newcommand

490 \csname\expandafter\Q@gobble\string#1l\expandafter\endcsname
401 \csname\expandafter\Q@gobble\string#1\space\endcsname

492 \global\expandafter\let\csname

493 \expandafter\Qgobble\string#1\space\endcsname\Qundefined
494 Y%

405 F

latexrelease) \EndIncludeInRelease
4297 fo
latexrelease) \IncludeInRelease{0000/00/00}7
latexrelease {\kernel@make@fragile}{Undo robustnessl}}
latexrelease) \def \kernel@nake@fragile#1{},
latexrelease) \@ifundefined{\expandafter\@gobble\string#1\spacel}y,
latexrelease {37

(
/
(
(
(
(
(
s03 (latexrelease A
(
(
(
(
(
(
(
(

496

498
499
500

501

502

504

5

@

latexrelease \expandafter\@gobble\string#1\space\endcsname

latexrelease \global\expandafter\let\csname

latexrelease \expandafter\@gobble\string#1\space\endcsname\Qundefined
latexrelease }

latexrelease) ¥

latexrelease) \EndIncludeInRelease

/2ekernel | latexrelease)

si2 (x2ekernel)

)

)

)

)

)

)

latexrelease) \global\expandafter\let\expandafter #1\csname

)

506 >
507 >
508 >
)

509

510

(End of definition for \kernel@make@fragile.)

1.5 Acting on robust commands

s13 (/2ekernel)
s14 (latexrelease)\IncludeInRelease{2020-10-01}{\robust@command@act}
s15 (latexrelease) {Add \robust@command®@actl}’,

(

sic (x2ekernel | latexrelease)

With most document level commands being robust now there is more of a require-
ment to have a standard way of aliasing (or copying) a command to a new name, for ex-
ample to save an original definition before changing a command. \DeclareCommandCopy
is analogous to TEX’s \let, except that it copes with the different types of robust com-
mands defined by KTEX’s mechanisms.

A couple of “types of robustness” are defined by the KTEX 2¢ kernel, namely robust
commands defined with \DeclareRobustCommand and commands with optional argu-
ments defined with \newcommand. However there are other types of robust commands
that are frequently used, which are not defined in the I¥TEX 2¢ kernel, like commands
defined with xparse’s \NewDocumentCommand and etoolbox’s \newrobustcmd.
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In this section we will define a generic extensible machinery to act on robust com-
mands. This code will then be used to test if a command is robust, considered the different
types of robustness, and then either copy that definition, if \DeclareCommandCopy (or
similar) is used, or show the definition of the command, if \ShowCommand is used.

\robust@command@act The looping machinery is generic and knows nothing about what is to be done for each
case. The syntax of the main macro \robust@command@act is:

\robust@command®@act{action-list){robust-cmd)
(fallback-action)(act-arg)

(action-1ist) is a token list of the form:

{(if-type-1) (act-type-1)}
{(if-type-2) (act-type-2)}

\robust@command@act will iterate over the (action-1ist), evaluating each (if-type-n)
(robust-cmd) {(true)}{(false)}. If the (if-type-n) conditional returns (true), then
(act-type-n)({act-arg) is executed, and the loop ends. If the conditional returns
(false), then (if-type-n + 1) is executed in the same way, until either one of the
conditionals return (true), or the end of the (action-1ist) is reached. If the end is
reached, then (fallback-action){act-arg) is executed before \robust@command@act
exits.

\robust@command@act will start by using \robust@command@act@chk@args to check
if the (robust-cmd) (#2) is a parameterless (possibly \protected) macro. If it is not, the
command is not a robust command: these always start with a parameterless user-level
macro; in that case, \robust@command®@act®@end is used to short-circuit the process and
do the (fallback-action) (#3). This first test is necessary because later on we need
to be able to expand the (robust-cmd) without the risk of it Breaking Badly, and as a
bonus, this speeds up the process in case we used \NewCommandCopy in a “normal” macro.
517 \long\def \robust@command@act#1#2#3#4{%
sis \robust@command@chk@safe#27,

519 {\expandafter\robust@command@act@loop
520 \expandafter#2y,

521 #1{\@nnil\@nnil}%

522 \robust@command@act@end}

523 {\robust@command@act@end}’,

524 {#3}{#4}}%

If \robust@command@act@chk@args branched to false, then \robust@command@act@loop

\robust@command@act@loop will loop over the list of items in the {(action-1ist) (#1), and process each item as de-
\robust@command@act@loopaux scribed earlier. If the (if-type-n) command expands to (true) then \robust@command@act@do
\robust@command@act@do is used to execute (act-type-n) on the (act-arg), otherwise the loop resumes with the

next item.

525 \long\def\robust@command@act@loop#1#2{\robust@command@act@loopQaux#1#2}

s20 \long\def\robust@command@act@loopQaux#1#2#3{},

527 \ifx\@nnil#2%

528 \else

529 #2{#13}%

530 {\robust@command@act@do{#3}}%

531 {\expandafter\robust@command@act@loop\expandafter#1}/,
532 \fi}

File 06: 1tdefns.dtx Date: 2026-06-26 Version v1.5w 98



533 \long\def \robust@command@act@do#1%

534 \fi#2}

535 \robust@command@act@end#3#4{/,
536 \fi

537 #1#4}

If the end is reached and no action was taken, then do (fallback-action){act-arg).
\robust@command@act@end .;; \long\def\robust@command@act@end#1#2{#1#2}

\robust@command@chk@safe \long\def\robust@command@chk@safe#1{/
\robust@command@act@chk@args 0 \begingroup
541 \escapechar="°\\
si2 \expandafter\endgroup\expandafter
ss3 \robust@command@act@chk@args\meaning#1:->\@nil}
saa \def\robust@command@act@chk@args#1:->#2\0nil{}
se5 \Q@expl@str@if@eq@OnnTF{#1}{macro}’

546 {\efirstoftwol}’

547 {\@expl@str0@if@eq@@nnTF{#1}{\protected macrol}
548 {\efirstoftwol}%

540 {\@secondoftwol}}}

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000-00-00}{\robust@command@act}
latexrelease) {Add \robust@command@actl}’
latexrelease)\1let\robust@command@act\Qundefined
latexrelease)\let\robust@command@act@loop\@undefined
latexrelease)\let\robust@command@act@loop@aux\Q@undefined
latexrelease)\let\robust@command@act@do\Q@undefined
latexrelease)\let\robust@command@act@end\@undefined
latexrelease)\let\robust@command@chk@safe\Q@undefined
latexrelease)\let\robust@command@act@chk@args\Q@undefined
s (latexrelease)\EndIncludeInRelease

s (x2ekernel)

560

L,
a
0 -
o~~~ o~ o~~~ o~~~ o~

(End of definition for \robust@command@act and others.)

1.5.1 Copying robust commands

=y

5

s (/2ekernel)

se (latexrelease)\IncludeInRelease{2020-10-01}{\DeclareCommandCopy}

ses (latexrelease) {Add \NewCommandCopy, \RenewCommandCopy, and \DeclareCommandCopyl}’
soc (x2ekernel | latexrelease)

\NewCommandCopy \NewCommandCopy starts by checking if #1 is already defined, and raises an error if so,

\RenewCommandCopy otherwise the definition is carried out. \RenewCommandCopy does (almost) the opposite.

\DeclareCommandCopy If the command is not defined, then an error is raised. But the definition is carried out
anyhow, so the behaviour is consistent with \renewcommand.

A \ProvideCommandCopy isn’t defined because it’s not reasonably useful. \provide. ..
commands mean “define this if there’s no other definition”, but copying a command (usu-
ally) implies that the command being copied is defined, so \ProvideCommandCopy doesn’t
make a lot of sense. But more importantly, the most common use case of copying a com-
mand is to redefine it later, while preserving the old definition, as in:
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\ProvideCommandCopy \A \B
\renewcommand \B { ... \A ... }

then, if \A is already defined the first line is skipped, an in this case \B won’t work as
expected.

The three versions call the internal \declare@commandcopy with the proper action.
\@firstofone will carry out the copy. The only case when the copy is not made is
the (false) case for \NewCommandCopy, in which the command already exists and the
definition is aborted.

s67 \def \NewCommandCopy{%

565 \declare@commandcopy

560 {\@firstofonel}},

570 {\efirstoftwo\@notdefinablel}}

571 \def \RenewCommandCopy{%

s2 \declare@commandcopy

573 {\@latex@error{Command \@backslashchar\reserved@a\space undefined}\@ehc
574 \e@firstofonel}’

575 {\@firstofone}}

s \def\DeclareCommandCopy{’
577 \declare@commandcopy

578 {\@firstofonel}),

579 {\efirstofone}}

Start by checking if the command is already defined. The proper action is taken by

each specific command above. If all’s good, then \robust@command@act is called with

the proper arguments as described earlier, with \@declarecommandcopylisthook as the
\declare@commandcopy (action-list) and \declare@commandcopy@let as the (fallback-action).

\declare@commandcopy@do .5 \long\def\declareQcommandcopy#1#2#3#4{%
sst \edef\reserved@a{\@expl@cs@to@str@ON#3}%
s22 \@ifundefined\reserved@a{#1}{#2}/,
583 {\declare@commandcopy@do{#3}{#4}}}
seo \long\def\declare@commandcopy@do#1#2{%
535 \robust@command@act
586 \@declarecommandcopylisthook#2Y
587 \declare@commandcopy@let{#1#2}}

The initial definition of \@declarecommandcopylisthook contains the tests for the two
types of robust command in the kernel.

sss \def\@declarecommandcopylisthook{%
\@declarecommandcopylisthook s  {\@if@DeclareRobustCommand \@copy@DeclareRobustCommand}
s00  {\@if@newcommand \@copy@newcommand}}

The initial definition of \@declarecommandcopylisthook contains the tests for the two
types of robust command in the kernel.
501 \long\def\declare@commandcopy@let#1#2{\let#1=#2\relax}

\declare@commandcopy@let
Now the rollback code.

s> (/2ekernel | latexrelease)

(latexrelease)\EndIncludeInRelease

sos (latexrelease)\IncludeInRelease{0000-00-00}{\DeclareCommandCopy}
(latexrelease) {Undefine \NewCommandCopy, \RenewCommandCopy, and \DeclareCommandCopy}%
( )

latexrelease)\1let \NewCommandCopy\@undefined

593

595

596
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\NewEnvironmentCopy
\RenewEnvironmentCopy
\DeclareEnvironmentCopy

latexrelease)\1let\RenewCommandCopy\@undefined
latexrelease)\1let\DeclareCommandCopy\@undefined
latexrelease)\let\declare@commandcopy\@undefined

)

)

)

597
598
599
co (latexrelease)\let\@declarecommandcopylisthook\@undefined
latexrelease)\let\declare@commandcopy@let\Qundefined
latexrelease) \EndIncludeInRelease

003 (*2ekernel)

601

602

o~~~ o~~~

(End of definition for \NewCommandCopy and others.)

o0s (/2ekernel)

05 (latexrelease)\IncludeInRelease{2023-06-01}{\DeclareEnvironmentCopy}

oo (latexrelease) {Add \NewEnvironmentCopy, \RenewEnvironmentCopy, and \DeclareEnvironmentCopy}%
(

w07 (*2ekernel | latexrelease)

If \#1 or \end#1 already exist one gets an error message talking about the problematical
command (not the environment). The remainder of the WTEX run is probably badly
broken and it is unlikely that continuing it gives reasonable results.

o0s \def\NewEnvironmentCopy{%

s00  \declare@environmentcopy
610 {\@firstofonel}},
611 {\efirstoftwo\@notdefinable}}

612 \def\RenewEnvironmentCopy{%
613 \declare@environmentcopy

614 {\@latex@error{Environment \reserved@a\space undefined}\@ehc
615 \efirstofonel}’

616 {\@firstofonel}}

617 \def\DeclareEnvironmentCopy{%

615 \declare@environmentcopy

619 {\efirstofonel}’

620 {\efirstofone}}

521 \long\def\declare@environmentcopy#1#2#3#4{/,
622 \edef\reserved@a{\@ifundefined{#3}{end#3}{#3}}/
623 \@ifundefined\reserved@a

624 {\def\reserved@a{#3}#1},

625 {\def\reserved@a{#3}#2}/

626 {\ExpandArgs{cc}\declare@commandcopy@do{#3}{#4}%

627 \ExpandArgs{cc}\declare@commandcopy@do{end#3}{end#4}}}

Now the rollback code.

ez (/2ekernel | latexrelease)

(latexrelease)\EndIncludeInRelease
(latexrelease)\IncludeInRelease{0000-00-00}{\DeclareEnvironmentCopy}
(latexrelease) {Undefine \NewEnvironmentCopy, \RenewEnvironmentCopy, and \DeclareEnvironmentCof

2 (latexrelease)\let\NewEnvironmentCopy\@undefined
(
(
(

)

)

)
latexrelease)\let\RenewEnvironmentCopy\Qundefined

)

)

629
630

631

latexrelease)\let\DeclareEnvironmentCopy\@undefined
latexrelease)\EndIncludeInRelease
a6 (*2ekernel)

635

(End of definition for \NewEnvironmentCopy, \RenewEnvironmentCopy, and \DeclareEnvironmentCopy.)
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\ShowCommand

\@showcommandlisthook

\@if@DeclareRobustCommand

1.5.2 Showing robust commands

Most of the machinery defined for \NewCommandCopy can be used to show the definition
of a robust command, in a similar fashion to texdef. The difference is that after the
command is detected to have a given type of robustness, rather than making a copy, we
use a separate routine to show its definition.

With all the machinery in place, \ShowCommand itself is quite simple: we use
\robust@command@act to iterate through the \@showcommandlisthook list, and if noth-
ing is found, fallback to \show.

37 (/2ekernel)

o3 (latexrelease)\IncludeInRelease{2020-10-01}{\ShowCommand}’,
3 (latexrelease) {Add \ShowCommandl}’,

wio (*2ekernel | latexrelease)

o

o

21 \long\def\ShowCommand#1{/

62  \robust@command@act
643 \@showcommandlisthook#1
644 \show#1}

The initial definition of \@showcommandlisthook contains the same tests as used for
copying, but \@show@. .. commands instead of \@copy@. ... Same as before, it is initial-
ized to cope with \DeclareRobustCommand and \newcommand with optional arguments.
65 \def\@showcommandlisthook{%

66 {\@if@DeclareRobustCommand \@show@DeclareRobustCommand},
ss7  {\@if@newcommand \@show@newcommand}}

Now the rollback code.

(/2ekernel | latexrelease)

(latexrelease)\EndIncludeInRelease
(latexrelease)\IncludeInRelease{0000-00-00}{\ShowCommand}

es1 (latexrelease) {Undefine \ShowCommand}Y
(latexrelease)\1let\ShowCommand\@undefined
( )
( )

648

649

650

652

a

653 (latexrelease)\let\@showcommandlisthook\@undefined
652 {latexrelease)\EndIncludeInRelease

oss (#2ekernel)

(End of definition for \ShowCommand and \@showcommandlisthook.)

o6 (/2ekernel)

7 (latexrelease)\IncludeInRelease{2020-10-01}{\@if@DeclareRobustCommand}

oss (latexrelease) {Add \@if@DeclareRobustCommand, \@if@newcommand,

oo (latexrelease) \@copy@DeclareRobustCommand, \@copy@newcommand,

o (latexrelease) \@show@DeclareRobustCommand, \@show@newcommand}’
(

o1 (*2ekernel | latexrelease)

1.5.3 Commands defined with \DeclareRobustCommand

Now that we provided a generic way to copy one macro to another, we need to define
a way to check if a command is one of INTEX 2¢’s robust types. These tests are heavily
based on Heiko’s \LetLtxMacro, but chopped into separate macros.

The command \@if@DeclareRobustCommand checks if a command \cmd was defined
by \DeclareRobustCommand. The test returns true if the expansion of \cmd is exactly
\protect\cmd, .

62 \long\def\@if@DeclareRobustCommand#1{%
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\@copy@DeclareRobustCommand
\copy@kernel@robust@command

\@show@DeclareRobustCommand
\show@kernel@robust@command
\@show@macro

63  \begingroup

664 \escapechar=°\\

665 \edef\reserved@a{\string#1}J,

666 \edef\reserved@b{\detokenize{#1}1}/,
667 \xdef\Qgtempa{’,

668 \ifx\reserved@a\reserved@b

669 \noexpand\x@protect

670 \noexpand#1,

671 \fi

672 \noexpand\protect

673 \expandafter\noexpand\csname\@expl@cs@to@str@@N#1 \endcsnamel,
674 \endgroup

o5 \ifx\@gtempa#l\relax

676 \expandafter\@firstoftwo

677 \else

678 \expandafter\@secondoftwo

679 \fi}

If a command was defined by \DeclareRobustCommand (that is, \@if@DeclareRobustCommand

returns true), then to make a copy of \cmd into \foo we define the latter such that it
expands to \protect\foo.,, then make \foo., equal to \cmd,,.

There is one detail we need to take care of: if a command was defined with
\DeclareRobustCommand it may still have an optional argument, in which case there
is one more macro layer before the actual definition of the command. We use
\@if@newcommand to check that and \@copy@newcommand to do the copying.

60 \long\def\@copy@DeclareRobustCommand#1#2{%

62 \begingroup

682 \escapechar="‘\\

683 \edef\reserved@a{\string#1}/,

684 \edef\reserved@b{\detokenize{#1}}/
685 \edef\reserved@a{’,

66 \endgroup
637 \def\noexpand#1{/,

688 \ifx\reserved®@a\reserved@b

689 \noexpand\x@protect

690 \noexpand#1%

691 \fi

692 \noexpand\protect

693 \expandafter\noexpand\csname\@expl@cs@to@str@A@N#1 \endcsname},
es  \noexpand\copy@kernel@robust@command

695 \expandafter\noexpand\csname\@expl@cs@to@str@@N#1 \endcsname

696 \expandafter\noexpand\csname\@expl@cs@to@str@AN#2 \endcsname},
607 \reserved@a}

00z \long\def\copy@kernel@robust@command#1#2{%

60 \robust@command@chk@safe#2

700 {\@if@newcommand#2

701 {\@copy@newcommand}

702 {\declare@commandcopy@let}}
703 {\declare@commandcopy@let}’

704 #1#23}

Showing the command is pretty simple. This command prints the top-level expan-
sion as TEX’s \show would, but with robust macro: rather than just macro:, then
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\@if@newcommand

a blank line and then \show the inner command. For a macro defined with, say,
\DeclareRobustCommand\foo[1]{bar}, it will print:

> \foo=robust macro:
->\protect \foo

> \foo =\long macro:
#1->bar.

If the inner command is defined with an optional argument, then \@show@newcommand is
also used.

The value of \escapechar is deliberately not enforced, so \ShowCommand behaves
more like \show.

705 \long\def\@show@DeclareRobustCommand#1{%

06 \typeout{> \string#l=robust macro:}}

707 \typeout{->\@expl@cs@replacement@spec@ON#1. "~ J}%
e \expandafter\show@kernel@robust@command

700 \csname\@expl@cs@to@str@@N#1 \endcsname}

710 \long\def\show@kernel@robust@command#1{/,

71 \robust@command@chk@safe#1,

712 {\@if@newcommand#1%

713 {\@show@newcommand}},
714 {\@show@macro}}%

715 {\@show@macro}Y,

716 #1}

717 \let\@show@macro\show

(End of definition for \@if@DeclareRobustCommand and others.)

1.5.4 Commands defined with \newcommand (with optional argument)

A command \cmd (or \cmd,, if it was defined with \DeclareRobustCommand) with an
optional argument will expand to \@protected@testopt\cmd\\cmd{<opt>}. To check
that we look at the first three tokens in the expansion of \cmd, and return true or false
accordingly.

This test requires that the command be a parameterless macro, otherwise it will not
work (and probably break). This is ensured with \robust@command@chk@safe before
calling \@if@newcommand.

715 \long\def\@if@newcommand#1{}
79 \edef\reserved@a{y
720 \noexpand\@protected@testopt

721 \noexpand#17,

722 \expandafter\noexpand\csname\@backslashchar\Q@expl@cs@to@str@ON#1\endcsnamely,
723 \edef\reserved@b{%

724 \unexpanded\expandafter\expandafter\expandafter

725 {\expandafter\@carcube#1{}{}{}\0nil}}%

726 \ifx\reserved@a\reserved@b

727 \expandafter\@firstoftwo
728 \else
720 \expandafter\@secondoftwo

730 \fi}
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\@copy®@newcommand

\@show@newcommand
\@show@newcommand@aux

\@show@tokens

Then, if a command \cmd takes an optional argument, we copy it to \foo by defining
the latter to expand to \@protected@testopt\foo\\foo{<opt>}.

731 \long\def\@copy@newcommand#1#2{%
722 \edef#1{\noexpand\@protected@testopt

733 \noexpand#1%

734 \expandafter\noexpand\csname\@backslashchar\Q@expl@cs@to@str@0N#1\endcsname
735 \unexpanded\expandafter\expandafter\expandafter

736 {\expandafter\@gobblethree#2}}/

7 \expandafter

72s \let\csname\@backslashchar\Q@explQ@cs@to@str@ON#1\expandafter\endcsname
739 \csname\@backslashchar\Q@expl@cs@to@str@@N#2\endcsname}

A command being \shown here is guaranteed to have an optional argument. Start by
showing the top-level expansion of the command (using \typeout to avoid TeX asking for
interaction and extra context lines), then call \@show@newcommand@aux with the internal
command, which contains the actual definition, and with the expansion of the command
to extract the default value of the optional argument.

720 \long\def \@show@newcommand#1{%

71 \typeout{> \string#l=robust macro:}}

72 \typeout{->\@expl@cs@replacement@spec@ON#1."~J}%

723 \expandafter\@show@newcommand@aux

744 \csname\@backslashchar\Q@expl@cs@to@str@@N#1\expandafter\endcsname

745 \expandafter{#1}\@show@tokens}

For a macro defined with, say, \newcommand\foo [1] [opt]{bar}, it will print:

> \foo=robust macro:
->\@protected@testopt \foo \\foo {optl}.

> \\foo=\long macro:
> default #l1=opt.
[#1]->bar.

If the command was defined with \DeclareRobustCommand, then another pair of lines
show the top-level expansion \protect \foo .

76 \long\def\@show@newcommand@aux#1#2#3{/,

77 \typeout{> \string#1=\Q@expl@cs@prefix@spec@@N#1imacro:}%

e #3{default \string##l=\expandafter\detokenize\@gobblethree#2.~"J%

749 \@expl@cs@parameter@spec@@N#1->\Q@expl@cs@replacement@spec@@N#1}}

This macro prints the contents of the token list (macro) #1 using \showtokens. The
\expandafter gymnastics ensures that \showtokens itself, and the internals of this
macro aren’t showed in the context lines.

750 \long\def\@show@tokens#1{},

751 \edef\reserved@a{#1}/,

72 \showtokens\expandafter

753 \expandafter\expandafter{\expandafter\reserved@al}

Now the rollback code.

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000-00-00}{\@if@DeclareRobustCommand}
latexrelease) {Undefine \@if@DeclareRobustCommand, \@if@newcommand,

~
a
&
o~~~ o~

757
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\ShowEnvironment

\@showenvironmentlisthook

\@show@newcommand@env
\@show@DeclareRobustCommand@env

53 (latexrelease
latexrelease
latexrelease

( \@copy@DeclareRobustCommand, \@copy@newcommand,
(
(
761 (latexrelease
(
(
(
{

\@show@DeclareRobustCommand, \@show@newcommand}’,
\let\@if@DeclareRobustCommand\@undefined
\let\@copy@DeclareRobustCommand\@undefined
\let\@show@DeclareRobustCommand\@undefined
\let\@if@newcommand\Qundefined
\let\@copy@newcommand\@undefined
\let\@show@newcommand\@undefined

759

760

latexrelease
latexrelease
latexrelease
latexrelease

762

763

764

LA SIS NL S L

765

°

766 %)

(latexrelease)\let\copy@kernel@robust@command\Q@undefined
765 (latexrelease)\let\show@kernel@robust@command\@undefined
( )
( )

67

latexrelease)\1let\@show@newcommand@aux\Q@undefined
latexrelease)\EndIncludeInRelease
m (x2ekernel)

769

770

(End of definition for \@if@newcommand and others.)

1.5.5 Showing environments

/2ekernel)
latexrelease)\IncludeInRelease{2023-06-01}{\ShowEnvironment}
latexrelease) {Add \ShowEnvironment}y,

x2ekernel | latexrelease)

772

773

774

o~ o~~~

\ShowEnvironment is quite similar to \ShowCommand. We will pass the environment
(env) around as the macro \env, because \robust@command@act expects a single token.

776 \def\ShowEnvironment#1{J

777 \expandafter\@show@environment\csname #1\endcsname}
77e \long\def\@show@environment#1{/,

770 \robust@command@act

780 \@showenvironmentlisthook#1Y%

781 \@show@normalenv#1}

This is similar to \@showcommandlisthook, but uses the dedicated versions for environ-
ments.

72 \def\@showenvironmentlisthook{’
783 {\@if@eclareRobustCommand \@show@DeclareRobustCommand@env}},
784 {\@if@Gnewcommand \@show@newcommand@env}}

These are similar to the command versions below, except they say “environment” and
call \@show@environment@end to print the \end part.

755 \long\def\@show@newcommand@env#1{},

756 \@show@environment@begin#1,

77 \expandafter\@show@newcommand@aux

788 \csname\@backslashchar\@expl@cs@to@str@@N#1\expandafter\endcsname
789 \expandafter{#1}\@show@typeout

70 \@show@environment@end#1}

71 \long\def\@show@DeclareRobustCommand@env#1{}
792 \@show@environment@begin#1,

73 \begingroup

794 \let\@show@tokens\@show@typeout

795 \let\@show@macro\@show@nonstop

796 \expandafter\show@kernel@robust@command
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797 \csname\Q@expl@cs@to@str@@N#1 \endcsname

e \endgroup

790 \@show@environment@end#1}

200 \long\def\@show@environment@begin#1{y

g1 \typeout{> \string\begin{\Q@expl@csO@to@str@ON#1}=environment:1}J,
g2 \typeout{\@expl@cs@parameter@spec@oN#1->%

803 \@expl@cs@replacement@spec@@N#1.~J}}

A “normal” environment is straightforward. \@show@environment@end needs to check
\@show@normalenv if the \end part is defined and show it accordingly, otherwise the output would show
\@show@environment@end gibberish.

20+ \long\def\@show@normalenv#1{J
205  \@show@environment@begin#1Y

g6 \@show@environment@end#1}
207 \long\def\@show@environment@end#1{J,
s \expandafter\@show@environment@endQaux

809 \csname end\Q@expl@csQ@to@str@ON#1\endcsname#1}
210 \long\def\@show@environment@end@aux#1#2{J,
g1 \O@show@tokens{\string\end{\Q@expl@cs@to@str@ON#2}%

812 \ifx\relax#1=undefinedy,

813 \else: " J\Q@expl@cs@parameter@spec@AN#1->7,

814 \@expl@cs@replacement@spec@CN#1

815 \fi}}

And here some auxiliaries:
\@show@nonstop . .
\@showGtypeout \@show@nonstop same output as \show, but doesn’t stop for interaction;

\@show@typeout same output as \showtokens, but doesn’t stop for interaction.

s16 \def\@show@nonstop#1{/,

g7 \typeout{> \string#1=\Qexpl@cs@prefix@spec@@N#lmacro:~"J}

818 \@expl@cs@parameter@spec@ON#1->\Q@expl@cs@replacement@spec@ON#1.}}
s10 \def\@show@typeout#1{\typeout{> #1.77J}}

Now the rollback code.

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000-00-00}{\ShowEnvironment}
latexrelease) {Undefine \ShowEnvironment}
)
)

820

[S]

1

8!

O

822

3

I

latexrelease)\let\ShowEnvironment\@undefined
latexrelease)\EndIncludeInRelease
s26 (*2ekernel)

824

o~ o~~~ o~

825

(End of definition for \ShowEnvironment and others.)

1.6 Internal defining commands
These commands are used internally to define other ETEX commands.

\@ifundefined Check if first arg is undefined or \relax and execute second or third arg depending,
7 (/2ekernel)

(latexrelease)\IncludeInRelease{2018-04-01}{\@ifundefined}

s20 (latexrelease){Leave commands undefined in \@ifundefined}
(x2ekernel | latexrelease)

8!

@
i}

830
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Version using \ifcsname to avoid defining undefined tokens to \relax. Defined here to
simplify using unmatched \fi.

1 \def\@ifundefined#1{%
g2 \ifcsname#1\endcsname\@ifundefin@d@i\else\@ifundefin@d@ii\fi{#1}}

8

¢33 \long\def\@ifundefin@d@i#1\fi#2{\fi

s« \expandafter\ifx\csname #2\endcsname\relax
835 \@ifundefin@d@ii

836 \fi

ss7  \@secondoftwo}

s3s \long\def\@ifundefin@d@ii\fi#1#2#3{\fi #2}

Now test of engine.

s30 \ifx\numexpr\@undefined

Classic version (should not be needed as etex is assumed).
g0 \def\@ifundefined#1{%

g1 \expandafter\ifx\csname#1\endcsname\relax
842 \expandafter\@firstoftwo

a3 \else

844 \expandafter\@secondoftwo

845 \fi}

226 \else\ifx\directlua\@undefined

Use the \ifcsname defined above.

27 \else

Optimised version for LuaTEX, using \lastnamedcs
g1z \def\@ifundefined#1{’

g0 \ifcsname#1\endcsname
850 \expandafter\ifx\lastnamedcs\relax\else\@ifundefin@d@i\fi
851 \fi

g2 \@firstoftwol}
853 \long\def \Q@ifundefin@d@i#1#2#3#4#5{#1#2#5}

gsa \fi

g5 \fi

ss6 {/2ekernel | latexrelease)

latexrelease)\EndIncludeInRelease

latexrelease)\IncludeInRelease{0000-00-00}{\@ifundefined}

latexrelease){Leave commands undefined in \@ifundefined}Y

latexrelease)\def\@ifundefined#1{/,

latexrelease) \expandafter\ifx\csname#1\endcsname\relax

latexrelease) \expandafter\@firstoftwo
)
)
)
)

860
861
862
latexrelease) \else

latexrelease \expandafter\@secondoftwo
latexrelease) \fi}

latexrelease) \EndIncludeInRelease

so7 (*2ekernel)

863

864

865

o~~~ o~~~ o~~~

866

(End of definition for \@ifundefined.)

\egend The following define \@gend and \@qrelax to be the strings ‘end’ and ‘relax’ with the
\@qrelax characters \catcoded 12.

st \edef\@gend{\expandafter\@cdr\string\end\@nil}
so0 \edef\Qqrelax{\expandafter\@cdr\string\relax\@nil}
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\@ifnextchar

\kernel@ifnextchar

\@ifnch

\@sptoken

\@xifnch

(End of definition for \@gend and \@grelax.)

\@ifnextchar peeks at the following character and compares it with its first argument.
If both are the same it executes its second argument, otherwise its third.

570 \long\def\@ifnextchar#1#2#3{%
871 \let\reserved@d=#1%

7»  \def\reserved@a{#2}Y,
\def\reserved@b{#3}Y

874 \futurelet\@let@token\@ifnch}

©

)
2

(End of definition for \@ifnextchar.)

This macro is the kernel version of \@ifnextchar which is used in a couple of places
to prevent the AMS variant from being used since in some places this produced chaos.
For example, if an f£d file is loaded in a random place then the optional argument to
\ProvidesFile could get printed there instead of being written only in the log file. This
happened when there was a space or a newline between the mandatory and optional
arguments! It should really be fixed in the amsmath package one day, but. ..

Note that there may be other places in the kernel where this version should be used
rather than the original, but variable, version.

s7s \let\kernel@ifnextchar\@ifnextchar

(End of definition for \kernel@ifnextchar.)

\@ifnch is a tricky macro to skip any space tokens that may appear before the character
in question. If it encounters a space token, it calls xifnch.

76 \def\@ifnch{}

g7 \ifx\@let@token\@sptoken

57 \let\reserved@c\@xifnch

879 \else

880 \ifx\@let@token\reserved@d
881 \let\reserved@c\reservedQa
882 \else

883 \let\reserved@c\reserved@b
884 \fi

885 \fi

856 \reserved@c}

(End of definition for \@ifnch.)

The following code makes \@sptoken a space token. It is important here that the control
sequence \: consists of a non-letter only, so that the following whitespace is significant.
Together with the fact that the equal sign in a \1et may be followed by only one optional
space the desired effect is achieved. NOTE: the following hacking must precede the
definition of \: as math medium space.

ss7 \def\:{\let\@sptoken= } \: % this makes \@sptoken a space token
(End of definition for \@sptoken.)

In the following definition of \@xifnch, \: is again used to get a space token as delimiter
into the definition.

(End of definition for \@xifnch.)
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\@ifstar

\@dblarg
\@xdblarg

\@sanitize

\@onelevel@sanitize

\string@makeletter
\@string@makeletter
\char@if@alph

The new implementation below avoids passing the (true code) Through one more \def
than the (false code), which previously meant that # had to be written as #### in one
argument, but ## in the other. The * is gobbled by \@firstoftwo.

g0 \def\@ifstar#1{\@ifnextchar *{\@firstoftwo{#1}}}

(End of definition for \@ifstar.)

g0 \long\def\@dblarg#l{\kernel@ifnextchar [{#1}{\@xdblarg{#1}}}
so1 \long\def\@xdblarg#1#2{#1 [{#2}]1{#2}}

(End of definition for \@dblarg and \@xdblarg.)

The command \@sanitize changes the catcode of all special characters except for braces
to ‘other’. It can be used for commands like \index that want to write their arguments
verbatim. Needless to say, this command should only be executed within a group, or
chaos will ensue.

202 \def\@sanitize{\@makeother\ \@makeother\\\@makeother\$\Cmakeother\&/
803 \@makeother\#\@makeother\~\@makeother\_\@makeother\%\@makeother\~}

(End of definition for \@sanitize.)

This makes the whole “meaning” of #1 (its one-level expansion) into catcode 12 tokens:
it could be used in \DeclareRobustCommand.

If it is to be used on default float specifiers, this should be done when they are
defined.

s« \def \@onelevel@sanitize #1{J

sos  \edef #1{\expandafter\strip@prefix
896 \meaning #11}%

go7

(End of definition for \@onelevel@sanitize.)

Tterates through a string, turning each alphabetic character into a catcode-11 to-
ken (partly undoes a \detokenize). Useful for \ifx-based string comparisons where
\detokenize-ing the other string would break too much code.

The macro uses expl3’s \Q@expl@strOmap@function@ONN to iterate on the string
(without losing spaces) and applies \@string@makeletter on each character. The lat-
ter checks if character is between a—z or A—Z, and uses \@alph or \@Alph to get the
corresponding catcode-11 token. Other tokens are passed through unchanged.
s0s (/2ekernel)
s00 (latexrelease)\IncludeInRelease{2020/10/01}{\string@makeletter}

oo (latexrelease) {Add \string@makeletterl}’,

o1 (*2ekernel | latexrelease)

o2 \def\string@makeletter#1{J

903 \Q@expl@str@map@function@@NN#1\Ostring@makeletter}
o4 \def\@string@makeletter#i{%

905  \char@if@alph{#11}

906 {\@expl@char@generate@@nn{ ‘#1}{11}}%

907 {#1}}

90s \def\char@if@alph#1{/,

900 \ifnumO\ifnum‘#1<‘A 1\fi\ifnum‘#1>‘z 1\fi

910 \if\ifnum‘#1>‘Z @\fi\ifnum‘#1<‘a @\fi01\fi>0
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\makeatletter
\makeatother

\-
\@dischyph

011 \expandafter\@secondoftwo
o2 \else
\expandafter\@firstoftwo

914 \fi}

15 (/2ekernel | latexrelease)

a1 (latexrelease)\EndIncludeInRelease

017 %

913

\IncludeInRelease{0000/00/00}{\string@makeletter}
{Undefine \string@makeletter}’

\let\string@makeletter\Qundefined

\let\@string@makeletter\Qundefined

\let\char@if@alph\@undefined

\EndIncludeInRelease

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
923 (latexrelease
i (#2ekernel)

9

8
919
920
921

922

(
(
(
(
(
(

LSRR

N

9

(End of definition for \string@makeletter, \@string@makeletter, and \char@if@alph.)

Make internal control sequences accessible or inaccessible.

95 \DeclareRobustCommand\makeatletter{\catcode‘\@l11\relax}
926 \DeclareRobustCommand\makeatother{\catcode‘\@12\relax}

(End of definition for \makeatletter and \makeatother.)
2 Discretionary Hyphenation

Moved here to be after the definition of \DeclareRobustCommand.

The primitive \- command adds a discretionary hyphen using the current font’s
\hyphenchar. Monospace fonts are usually declared with \hyphenchar set to —1 to
suppress hyphenation.

BTEX, from ETEX2.09 in 1986 defined \- by

\def\-{\discretionary{-}{}{}}
The following comment was added when these commands were first set up, 19 April 1986:

the \- command is redefined to allow it to work in the \ttfamily type style,
where automatic hyphenation is suppressed by setting \hyphenchar to —1.
The original primitive TEX definition is saved as \@@hyph just in case anyone
needs it.

TEX 2¢, between 1993 and 2017, had a comment at this point saying that the
definition “would probably change” because the definition always uses —. The definition
used below was given in comments at this point during time.

In 2017 we finally enabled this definition by default, with the older IXTEX definition
accessible via latexrelease as usual.

In Lual#TEX the primitive definition of \- is used directly because it’s use of extended
hyphenation parameters means that \- works correctly even with \hyphenchar set to —1.
This change makes \- under Lual&TgX compatible with language specific hyphenation
characters.

Temporary definition of \@latex@info, final definition is later.

97 \def\Q@latex@info#1{}
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(/2ekernel)

020 (latexrelease)\IncludeInRelease{2020/10/01}{\-}{Use primitive \- in Lua\LaTeX}}
o0 (x2ekernel | latexrelease)

031 \ifx\directlua\@undefined

> \DeclareRobustCommand{\-}{%

928

9.

033 \discretionary{}

934 \char \ifnum\hyphenchar\font<\z@
935 \defaulthyphenchar
936 \else

037 \hyphenchar\font
938 \fi

939 HHY

940 }

91 \else

942 \1let\-\@Ghyph

913 \fi

/2ekernel | latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{2017/04/15}{\-}{Use \hyphenchar in \-1}%
latexrelease)\DeclareRobustCommand{\-}{%

latexrelease) \discretionary{/

latexrelease \char \ifnum\hyphenchar\font<\z@

latexrelease \defaulthyphenchar

latexrelease \else

(

(

( )
( )
( )
( )
( )
( )

o2 (latexrelease) \hyphenchar\font

( )
( )
( )
( )
( )
( )
(

{

944

94

5
946
947
948
949
950

951

latexrelease \fi
latexrelease

latexrelease)}

latexrelease) \EndIncludeInRelease
latexrelease)\IncludeInRelease{0000/00/00}{\-}{Use \hyphenchar in \-}%
latexrelease)\def\-{\discretionary{-}{}{}}

latexrelease) \EndIncludeInRelease

HIY

959

oo (*2ekernel | latexrelease)
91 \let\@dischyph=\-
a2 (/2ekernel | latexrelease)
o3 (*2ekernel)

(End of definition for \- and \@dischyph.)
Delayed from ltvers.dtx

96« \newif\if@includeinrelease
95 \@includeinreleasefalse

Delayed from ltplain.dtx

(/2ekernel)

a7 (x2ekernel | latexrelease)

s (latexrelease) \IncludeInRelease{2019/10/01}}
o (latexrelease) {\allowbreak}{Make various commands robust}}
o0 \MakeRobust\allowbreak

o1 \MakeRobust\bigbreak

o2 \MakeRobust\break

s \MakeRobust\dotfill

o7+ \MakeRobust\frenchspacing

975 \MakeRobust\goodbreak

s \MakeRobust\hrulefill

966

9

N

©
N
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977 \MakeRobust\medbreak

o7s \MakeRobust\nobreak

979 \MakeRobust\nonfrenchspacing

90 \MakeRobust\obeylines

951 \MakeRobust\obeyspaces

> \MakeRobust\slash

953 \MakeRobust\smallbreak

932 \MakeRobust\strut

o35 \MakeRobust\underbar

s (/2ekernel | latexrelease)
latexrelease)\EndIncludeInRelease
latexrelease)\IncludeInRelease{0000/00/00}7
latexrelease {\allowbreak}{Make various commands robustl}
latexrelease
latexrelease)\kernel@make@fragile\allowbreak
latexrelease)\kernel@make@fragile\bigbreak
latexrelease)\kernel@make@fragile\break
latexrelease) \kernel@make@fragile\dotfill
latexrelease)\kernel@make@fragile\frenchspacing
latexrelease)\kernel@make@fragile\goodbreak
007 (latexrelease)\kernel@make@fragile\hrulefill

(

( )
( )
( )
( )
( )
( )
{ )
( )
( )
{ )

o5 (latexrelease)\kernel@make@fragile\medbreak

( )
( )
( )
( )
( )
( )
( )
{ )
( )
( )
(

98

987

@

988

989

990

991

992

©
©
g

3
994
995

996

latexrelease)\kernel@make@fragile\nobreak
latexrelease) \kernel@make@fragile\nonfrenchspacing
latexrelease)\kernel@make@fragile\obeylines
latexrelease)\kernel@make@fragile\obeyspaces
latexrelease) \kernel@make@fragile\slash
latexrelease)\kernel@make@fragile\smallbreak
latexrelease)\kernel@make@fragile\strut
latexrelease) \kernel@make@fragile\underbar
latexrelease

latexrelease) \EndIncludeInRelease

x2ekernel)

999

1

00

1001

1002

1C

03
1004
1005
1006
1007
1008

1009

\g@addto@macro Globally add to the end of a macro. This macro is used by the kernel to add to its
internal hooks.
010 \long\def\g@addto@macro#1#2{},
w11 \begingroup
1012 \toks@\expandafter{#1#2}}
1013 \xdef#1{\the\toks@}
w012 \endgroup}

(End of definition for \g@addto@macro.)
1015 (/2ekerne|)
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File 07
Itcmd.dtx

1 Creating document commands

1.1 Overview

Creating document commands and environments using the IXTEX3 toolset is based around
the idea that a common set of descriptions can be used to cover almost all argument
types used in real documents. Thus parsing is reduced to a simple description of which
arguments a command takes: this description provides the “glue” between the document
syntax and the implementation of the command.

First, we will describe the argument types, then move on to explain how these can
be used to create both document commands and environments. Various more specialized
features are then described, which allow an even richer application of a simple interface
set up.

The details here are intended to help users create document commands in general.
More technical detail, suitable for TEX programmers, is included in interface3.

1.2 Describing argument types

In order to allow each argument to be defined independently, the parser does not simply
need to know the number of arguments for a function, but also the nature of each one.
This is done by constructing an argument specification, which defines the number of
arguments, the type of each argument and any additional information needed for the
parser to read the user input and properly pass it through to internal functions.

The basic form of the argument specifier is a list of letters, where each letter defines
a type of argument. As will be described below, some of the types need additional
information, such as default values. The argument types can be divided into two, those
which define arguments that are mandatory (potentially raising an error if not found)
and those which define optional arguments. The mandatory types

m A standard mandatory argument, which can either be a single token alone or mul-
tiple tokens surrounded by curly braces {}. Regardless of the input, the argument
will be passed to the internal code without the outer braces. This is the type
specifier for a normal TEX argument.

r Given as r(tokenl)(token2), this denotes a “required” delimited argument, where
the delimiters are (tokenl) and (token2). If the opening delimiter (tokenl) is
missing, the default marker \NoValue will be inserted after a suitable error.

R Given as R(token1)(token2){(default)}, this is a “required” delimited argument as
for r, but it has a user-definable recovery (default) instead of \NoValue.

v Reads an argument “verbatim”, between the following character and its next oc-
currence, in a way similar to the argument of the I TEX 2¢ command \verb. Thus
a v-type argument is read between two identical characters, which cannot be any
of %, \, #, {, } or . The verbatim argument can also be enclosed between braces,
{ and }. A command with a verbatim argument will produce an error when it
appears within an argument of another command.
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b Only suitable in the argument specification of an environment, it denotes the body
of the environment, between \begin{({environment)} and \end{(environment)}.
See Section 1.11 for details.

¢ Only suitable in the argument specification of an environment, it denotes collection
of the environment verbatim, between \begin{(environment)} and \end{(environment)}.
See Section 1.16 for details.

The types which define optional arguments are:

o A standard ITEX optional argument, surrounded with square brackets, which will
supply the special \NoValue marker if not given (as described later).

d Given as d(token1)(token2), an optional argument which is delimited by (token1)
and (token2). As with o, if no value is given the special marker \NoValue is
returned.

0 Given as 0{(default)}, is like o, but returns (default) if no value is given.

D Given as D(token1)(token2){(default)}, it is as for d, but returns (default) if no
value is given. Internally, the o, d and 0 types are short-cuts to an appropriated-
constructed D type argument.

s An optional star, which will result in a value \BooleanTrue if a star is present and
\BooleanFalse otherwise (as described later).

t An optional (token), which will result in a value \BooleanTrue if (token) is present
and \BooleanFalse otherwise. Given as t(token).

e Given as e{(tokens)}, a set of optional embellishments, each of which requires a
value. If an embellishment is not present, \NoValue is returned. Each embel-
lishment gives one argument, ordered as for the list of (tokens) in the argument
specification. All (tokens) must be distinct.

E Asfor e but returns one or more (defaults) if values are not given: E{(tokens)}{{defaults)}.
See Section 1.7 for more details.

1.3 Modifying argument descriptions

In addition to the argument types discussed above, the argument description also gives
special meaning to three other characters.

First, + is used to make an argument long (to accept paragraph tokens). In con-
trast to \newcommand, this applies on an argument-by-argument basis. So modifying the
example to “s o o +m Odefault” means that the mandatory argument is now \long,
whereas the optional arguments are not.

Secondly, ! is used to control whether spaces are allowed before optional arguments.
There are some subtleties to this, as TEX itself has some restrictions on where spaces can
be “detected”: more detail is given in Section 1.6.

Thirdly, = is used to declare that the following argument should be interpreted as a
series of keyvals. See Section 1.9 for more details.

Finally, the character > is used to declare so-called ‘argument processors’, which
can be used to modify the contents of an argument before it is passed to the macro
definition. The use of argument processors is a somewhat advanced topic, (or at least a
less commonly used feature) and is covered in Section 1.10.
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\NewDocumentCommand
\RenewDocumentCommand
\ProvideDocumentCommand
\DeclareDocumentCommand

\NewDocumentEnvironment
\RenewDocumentEnvironment
\ProvideDocumentEnvironment
\DeclareDocumentEnvironment

1.4 Creating document commands and environments

\NewDocumentCommand {({cmd)} {(arg spec)} {(code)}

This family of commands are used to create a (cmd). The argument specification for
the function is given by (arg spec), and the command uses the (code) with #1, #2, etc.
replaced by the arguments found by the parser.

An example:

\NewDocumentCommand\chapter{s o m}
{

\IfBooleanTF{#1}/
{\typesetstarchapter{#3}}/,
{\typesetnormalchapter{#2}{#3}}%

}

would be a way to define a \chapter command which would essentially behave like the
current BTEX 2¢ command (except that it would accept an optional argument even when
a * was parsed). The \typesetnormalchapter could test its first argument for being
\NoValue to see if an optional argument was present. (See Section 1.8 for details of
\IfBooleanTF and testing for \NoValue.)

The difference between the \New... \Renew..., \Provide... and \Declare...
versions is the behavior if (cmd) is already defined.

o \NewDocumentCommand will issue an error if (cmd) has already been defined.

» \RenewDocumentCommand will issue an error if (cmd) has not previously been de-

fined.

o \ProvideDocumentCommand creates a new definition for (cmd) only if one has not
already been given.

e \DeclareDocumentCommand will always create the new definition, irrespective of
any existing (cmd) with the same name. This should be used sparingly.

If the (emd) can’t be provided as a single token but needs “constructing”, you can
use \ExpandArgs as explained in Section 7?7 which also gives an example in which this is
needed.

\NewDocumentEnvironment {(env)} {({arg spec)} {(beg-code)} {(end-code)?}

These commands work in the same way as \NewDocumentCommand, etc., but create
environments (\begin{(env)} ... \end{(env)}). Both the (beg-code) and (end-code)
may access the arguments as defined by (arg spec). The arguments will be given follow-
ing \begin{(env)}. Any spaces at the start and end of the {(env)} are removed before
the definition takes place, thus
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\NewDocumentEnvironment{foo}
and
\NewDocumentEnvironment{ foo }

both create the same “foo” environment.

1.5 Optional arguments

In contrast to commands created using IXTEX 2¢’s \newcommand, optional arguments
created using \NewDocumentCommand may safely be nested. Thus for example, following

\NewDocumentCommand\foo{om}{I grabbed ‘#1’ and ‘#2°}
\NewDocumentCommand\baz{o}{#1-#1}

using the command as
\foo[\baz[stuff]]{more stuff}
will print
I grabbed ‘stuff-stuff’ and ‘more stuff’

This is particularly useful when placing a command with an optional argument inside
the optional argument of a second command.

When an optional argument is followed by a mandatory argument with the same
delimiter, the parser issues a warning because the optional argument could not be omitted
by the user, thus becoming in effect mandatory. This can apply to o, d, 0, D, s, t, e, and
E type arguments followed by r or R-type required arguments.

The default for 0, D and E arguments can be the result of grabbing another argument.
Thus for example

\NewDocumentCommand\foo{0{#2} m}

would use the mandatory argument as the default for the leading optional one.

1.6 Spacing and optional arguments

TEX will find the first argument after a function name irrespective of any intervening
spaces. This is true for both mandatory and optional arguments. So \foo[arg] and
\fooy,[arg] are equivalent. Spaces are also ignored when collecting arguments up to the
last mandatory argument to be collected (as it must exist). So after

\NewDocumentCommand\foo{m o m}{ ... }

the user input \foo{argl}[arg2]{arg3} and \foo{argl} [arg2] {arg3} will both be
parsed in the same way.

The behavior of optional arguments after any mandatory arguments is selectable.
The standard settings will allow spaces here, and thus with

\NewDocumentCommand\foobar{m o}{ ... }

both \foobar{argl} [arg2] and \foobar{argl}  [arg2] will find an optional argument.
This can be changed by giving the modified ! in the argument specification:
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\NewDocumentCommand\foobar{m 'o}{ ... }

where \foobar{argl} [arg2] will not find an optional argument.

There is one subtlety here due to the difference in handling by TEX of ‘control
symbols’, where the command name is made up of a single character, such as ‘\\’. Spaces
are not ignored by TEX here, and thus it is possible to require an optional argument
directly follow such a command. The most common example is the use of \\ in amsmath
environments, which in the terms here would be defined as

\NewDocumentCommand\\{'s !'o}{ ... }

Also notable when using optional arguments in the last position is that TEX will
necessarily look ahead for the argument opening token. This means that the value of
\inputlineno will be ‘out by one’ if such a trailing optional argument is not present and
the command ends a line; it will be one greater than the line number containing the last
mandatory argument.

1.7 ‘Embellishments’

The E-type argument allows one default value per test token. This is achieved by giving
a list of defaults for each entry in the list, for example:

E{"_}{{uP}{DOWN}}

If the list of default values is shorter than the list of test tokens, the special \NoValue
marker will be returned (as for the e-type argument). Thus for example

E{"_}{{UP}}

has default UP for the ~ test character, but will return the \NoValue marker as a default
for _. This allows mixing of explicit defaults with testing for missing values.

1.8 Testing special values

Optional arguments make use of dedicated variables to return information about the
nature of the argument received.

\IfNoValueTF \IfNoValueTF {(arg)} {(true code)} {(false code)}
\IfNoValueT
\IfNoValueF

The \IfNoValue(TF) tests are used to check if (argument) (#1, #2, etc.) is the
special \NoValue marker. For example

\NewDocumentCommand\foo{o m}
{h
\IfNoValueTF {#1}%
{\DoSomethingJustWithMandatoryArgument{#2}}/
{\DoSomethingWithBothArguments{#1}{#2}}/,
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will use a different internal function if the optional argument is given than if it is not
present.

Note that three tests are available, depending on which outcome branches are re-
quired: \IfNoValueTF, \IfNoValueT and \IfNoValueF.

As the \IfNoValue (TF) tests are expandable, it is possible to test these values later,
for example at the point of typesetting or in an expansion context.

When two optional arguments follow each other (a syntax we typically discourage),
it can make sense to allow users of the command to specify only the second argument by
providing an empty first argument. If you wish to test if an argument is blank or not,
but are not concerned with distinguishing an entirely absent argument from an empty
one, use the 0 type specifier with the conditional \IfBlankTF (described below).

\IfValueTF \IfValueTF {(arg)} {(true code)} {(false code)}
\IfValueT
\IfValueF

The reverse form of the \IfNoValue (TF) tests are also available as \IfValue(TF).
The context will determine which logical form makes the most sense for a given code
scenario.

\IfBlankTF \IfBlankTF {(arg)} {(true code)} {(false code)}
\IfBlankT
\IfBlankF

The \IfNoValueTF command chooses the (true code) if the optional argument has
not been used at all (and it returns the special \NoValue marker), but not if it has been
given an empty value. In contrast \IfBlankTF returns true if its argument is either truly
empty or only contains one or more normal blanks. For example

\NewDocumentCommand\foo{m!o}{\par #1:
\IfNoValueTF{#2}
{No optionall}%
{%
\IfBlankTF{#2}
{Blanks in or emptyl}%
{Real content in}y
/A
\space argument!}

\foo{1}[bar] \foo{2}[ 1 \foo{3}[] \foo{4}[\space]l \foo{5} [x]
results in the following output:

Real content in argument!
Blanks in or empty argument!
Blanks in or empty argument!

Real content in argument!

No optional argument! [x]

Note that the \space in (4) is considered real content—because it is a command
and not a “space” character—even though it results in producing a space. You can also
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\BooleanTrue
\BooleanFalse

\IfBooleanTF

\IfBooleanT

\IfBooleanF

observe in (5) the effect of the ! specifier, preventing the last \foo from interpreting [x]
as its optional argument.

The true and false flags set when searching for an optional character (using s or
t(char)) have names which are accessible outside of code blocks.

\IfBooleanTF {(arg)} {(true code)} {(false code)}

Used to test if (argument) (#1, #2, etc.) is \BooleanTrue or \BooleanFalse. For
example

\NewDocumentCommand\foo{sm}
{%

\IfBooleanTF {#1}},
{\DoSomethingWithStar{#2}}%
{\DoSomethingWithoutStar{#2}}/,

}

checks for a star as the first argument, then chooses the action to take based on this
information.

1.9 Auto-converting to key—value format

Some document commands have a long history of accepting a ‘free text’ optional argu-
ment, for example \caption and the sectioning commands \section, etc. Introducing
more sophisticated (keyval) options to these commands therefore needs a method to in-
terpret the optional argument either as free text or as a series of keyvals. This needs to
take place during argument grabbing as there is a need for careful treatment of braces to
obtain the correct result.

The = modifier is available to allow ltcmd to correctly implement this process. The
modifier guarantees that the argument will be passed to further code as a series of keyvals.
To do that, the = should be followed by an argument containing the default key name.
This is used as the key in a key—value pair if the “raw” argument does mot have the
correct form to be interpreted as a set of keyvals.

Taking \caption as an example, with the demonstration implementation

\DeclareDocumentCommand\caption{s ={short-text} +0{#3} +m}
{h
\showtokens{Grabbed arguments:~~J(#2)~~Jand~~J(#3)1}%
}

the default key name is short-text. When the command \caption is then used, if the
optional argument is free text such as

\caption[Some short text]{A much longer and more detailed text for
demonstration purposes}
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then the output will be

Grabbed arguments:

(short-text={Some short text})

and

(A much longer and more detailed text for demonstration purposes)

On the other hand, if the caption is given with a keyval-form argument

\caption[label = cap:demol’,
{A much longer and more detailed text for demonstration purposes}

then this will be respected

Grabbed arguments:

(label = cap:demo)

and

(A much longer and more detailed text for demonstration purposes)

Interpretation as keyval form is determined by the presence of = characters within the
argument. Those in inline math mode (enclosed within $...$ or \(...\)) are ignored.
An argument can be forced to be read as keyvals by including an empty entry at the
start

\caption[=,This is now a keyvall’
hoo..
\caption[This is not $=$ keyvally

This empty entry is not passed to the underlying code, so will not lead to issues with
keyval parsers that do not allow an empty key name. Any text-mode = signs will need
to be braced to avoid being misinterpreted: this is likely most conveniently handled by
bracing the entire argument

\caption[{Not = to a keyval!}]%
which will be passed correctly as

Grabbed arguments:
(short-text = {Not = to a keyval!l})

If the argument is completely blank, the conversion results in an empty keyval list,
not short-text_=,. This reflects the fact that with a move toward keyval processing,
an empty argument is best modelled as an empty keyval list. If the user does want an
empty classical argument, using [{}] will work with both the new processor code and
older formats.

1.10 Argument processors

Argument processor are applied to an argument after it has been grabbed by the under-
lying system but before it is passed to (code). An argument processor can therefore be
used to regularize input at an early stage, allowing the internal functions to be completely
independent of input form. Processors are applied to user input and to default values for
optional arguments, but not to the special \NoValue marker.

Each argument processor is specified by the syntax >{{processor)} in the argument
specification. Processors are applied from right to left, so that
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\SplitArgument

\SplitList

>{\ProcessorB} >{\ProcessorA} m

would apply \ProcessorA followed by \ProcessorB to the tokens grabbed by the m
argument.

\SplitArgument {(number)} {(token(s))}

This processor splits the argument given at each occurrence of the (tokens) up to a
maximum of (number) tokens (thus dividing the input into (number)+1 parts). An error
is given if too many (tokens) are present in the input. The processed input is placed
inside (number) + 1 sets of braces for further use. If there are fewer than {(number)} of
{(tokens)} in the argument then \NoValue markers are added at the end of the processed
argument.

\NewDocumentCommand\foo{>{\SplitArgument{2}{;}} m}
{\InternalFunction0fThreeArguments#1}

If only a single character (token) is used for the split, any category code 13 (active)
character matching the (token) will be replaced before the split takes place. Spaces are
trimmed at each end of each item parsed.

The E argument type is somewhat special, because with a single E in the command
declaration you may end up with several arguments in a command (one formal argument
per embellishment token). Therefore, when an argument processor is applied to an e/E-
type argument, all the arguments pass through that processor before being fed to the
(code). For example, this command

\NewDocumentCommand\foo{ >{\TrimSpaces} e{_~} }
{ [#11(#2)

applies \TrimSpaces to both arguments.

\SplitList {(token(s))}

This processor splits the argument given at each occurrence of the (token(s)) where
the number of items is not fixed. Each item is then wrapped in braces within #1. The
result is that the processed argument can be further processed using a mapping function
(see below).

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\MappingFunction#1}

If only a single character (token) is used for the split, it will take account of the possibility
that the (token) has been made active (category code 13) and will split at such tokens.
Spaces are trimmed at each end of each item parsed. Exactly one set of braces will be
stripped if an entire item is surrounded by them, i.e. the following inputs and outputs
result (each separate item as a brace group).

a ==> {a}
{a} ==> {a}
{a}b ==> {{a}b}
a,b ==> {a}{b}

{a},b ==> {a}{b}
a,{b} ==> {a}{b}
a,{b}c ==> {a}{{b}c}
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\ProcessList

\ReverseBoolean

\TrimSpaces

\ProcessList {(1ist)} {(token(s))}

To support \SplitList, the function \ProcessList is available to apply (tokens)
to every entry in a (1ist). The (tokens) can be arbitrary contents that should expect
one argument after it: the list entry. For example

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\ProcessList{#1}{\SomeDocumentCommand}}

or

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\ProcessList{#1}{Abc \SomeDocumentCommand}}

\ReverseBoolean

This processor reverses the logic of \BooleanTrue and \BooleanFalse, so that the
example from earlier would become

\NewDocumentCommand\foo{>{\ReverseBoolean} s m}
{%
\IfBooleanTF#1Y
{\DoSomethingWithoutStar{#2}}/,
{\DoSomethingWithStar{#2}}%

\TrimSpaces

Removes any leading and trailing spaces (tokens with character code 32 and category
code 10) for the ends of the argument. Thus for example declaring a function

\NewDocumentCommand\foo{>{\TrimSpaces} m}
{\showtokens{#1}}

and using it in a document as
\foo{ hello, world, }

will show ‘hello world’ at the terminal, with the space at each end removed.
\TrimSpaces will remove multiple spaces from the ends of the input in cases where
these have been included such that the standard TEX conversion of multiple spaces to a
single space does not apply.

1.11 Body of an environment

While environments \begin{(environment)} ... \end{(environment)} are typically used
in cases where the code implementing the (environment) does not need to access the
contents of the environment (its “body”), it is sometimes useful to have the body as a
standard argument.

This is achieved by ending the argument specification with b, which is a dedicated
argument type for this situation. For instance
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\NewDocumentEnvironment{twice}{0{\ttfamily} +b}
{#2#14#2} {}

\begin{twicel} [\itshape]
Hello world!

\end{twice}

typesets ‘Hello world! Hello world!.

The prefix + is used to allow multiple paragraphs in the environment’s body. Argu-
ment processors can also be applied to b arguments. By default, spaces are trimmed at
both ends of the body: in the example there would otherwise be spaces coming from the
ends the lines after [\itshape] and world!. Putting the prefix ! before b suppresses
space-trimming.

When b is used in the argument specification, the last argument of the environment
declaration (e.g., \NewDocumentEnvironment), which consists of an (end code) to insert
at \end{(environment)}, is redundant since one can simply put that code at the end of
the (start code). Nevertheless this (empty) (end code) must be provided.

Environments that use this feature can be nested.

1.12 Fully-expandable document commands

Document commands created using \NewDocumentCommand, etc., are normally created
so that they do not expand unexpectedly. This is done using engine features, so is
more powerful than BTEX 2¢’s \protect mechanism. There are very rare occasion when
it may be useful to create functions using a expansion-only grabber. This imposes a
number of restrictions on the nature of the arguments accepted by a function, and the
code it implements. This facility should only be used when necessary.

\NewExpandableDocumentCommand \NewExpandableDocumentCommand {(cmd)} {(arg spec)} {{code)}
\RenewExpandableDocumentCommand

\ProvideExpandableDocumentCommand

\DeclareExpandableDocumentCommand

This family of commands is used to create a document-level (cmd), which will grab
its arguments in a fully-expandable manner. The argument specification for the function
is given by (arg spec), and the (cmd) will execute (code). In general, (code) will also
be fully expandable, although it is possible that this will not be the case (for example,
a function for use in a table might expand so that \omit is the first non-expandable
non-space token).

Parsing arguments by pure expansion imposes a number of restrictions on both the
type of arguments that can be read and the error checking available:

o The last argument (if any are present) must be one of the mandatory types m, r or
R.

e The “verbatim” argument type v is not available.
o Argument processors (using >) are not available.

o It is not possible to differentiate between, for example \foo[ and \foo{[}: in both
cases the [ will be interpreted as the start of an optional argument. As a result,
checking for optional arguments is less robust than in the standard version.
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1.13 Commands at the start of tabular cells

Creating commands that are used at the start of tabular cells imposes some restrictions
on the underlying implementation. The standard I*TEX tabular environments (tabular,
etc.) use a mechanism which requires that any command wrapping \multicolumn
or similar must be “expandable”. This is not the case for commands created using
\NewDocumentCommand, etc., which as detailed in Section 1.12 use an engine feature
which prevents such “expansion”. Therefore, to create such wrappers for use at the start
of tabular cells, you must use \NewExpandableDocumentCommand, for example

\NewExpandableDocumentCommand\MyMultiCol{m}{\multicolumn{3}{c}{#1}}
\begin{tabular}{lcr}

a&b&c\\

\MyMultiCol{stuff} \\

\end{tabular}

1.14 Using the verbatim argument types

As described above, the v-type argument may be viewed as similar to \verb. Before
looking at exactly what that means, it is important to highlight some key differences.
Most notably, grabbing a verbatim-like argument is separate from typesetting it: the latter
is covered in the next section.

When grabbing a v-type argument, IXTEX first uses the kernel command \dospecials
to turn off the “special” nature of characters. It then makes both spaces and tabs “ac-
tive”, so that they can be given a custom definition. Any other characters are grabbed
as-is: this means that if any characters have been made “special” and are not listed in
\dospecials, an error will arise (see below).

The characters that are grabbed as the argument are all those between two identi-
cal: in contrast to \verb, the characters \, {, } and % cannot be used as the delimiter
character. If any of the grabbed tokens have “special” meaning, an error will be issued.

For the +v-type argument, which allows line breaks within the argument, new-
line characters are converted into \obeyedline commands. The standard definition of
\obeyedline is simple \par, thus allowing the grabbed tokens to be used directly in
typesetting. A local redefinition of \obeyedline can be used to achieve other outputs.
For example, to retain blank lines whilst typesetting, one could use

\renewcommand*\obeyedline{\mbox{}\par}

More information about using these arguments in typesetting is in the following subsec-
tion.

Some additional details that may be useful for those with more TEX knowledge:
do not worry if this does not make sense to you! Spaces and tabs are stored as active
characters. In 8-bit engines, non-ASCII characters are “active”, whilst other than the
letters a—zA—Z, ASCII characters are “other”. In Unicode engines, non-ASCII codepoints
will be either letters or “other”, based on the standard KTEX settings derived from
Unicode data. For token-based comparisons, it is likely that the active spaces and tabs
should be replaced: this can be done conveniently by expansion.
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1.15 Typesetting verbatim-like material

In contrast to \verb, the (+)v-type argument is only about grabbing the argument,
not typesetting it. As such, features that users often associate with “verbatim” are not
automatically activated, e.g., selecting a monospaced font. Material grabbed by the v-
type argument does not automatically suppress ligatures: with modern TEX engines,
this largely can be done without the token manipulation which \verb uses. (In \verb,
ligatures are suppressed by making characters active and inserting a zero-width kern
before the character itself.)

The \verb command also selects a monospaced font: this is not intrinsic to verbatim
material, so will need to be set up using for example \ttfamily. Similarly, the verbatim
environment sets up the meaning of \par suitable for breaking lines.

1.16 Verbatim environments

In some cases, when grabbing the body of an environment you will want the contents
to be treated verbatim. This is available using the argument specification c. Like the b
specification, this has to be the last one. Thus for example

\NewDocumentEnvironment{MyVerbatim}{!0{\ttfamily} c}
{\begin{center} #1 #2\end{center}} {}
\begin{MyVerbatim} [\ttfamily\itshape]
% Some code is shown here
$y = mx + c$
\end{MyVerbatim}

will typeset verbatim the content, thus:

Yoo Some, ,code, is, shown, here
%uuu$}’u=umxu+uc $

s

Since grabbing the entire contents verbatim will result in there being no \par tokens,
newlines are always permitted: there is no need for a + modifier here. As for the v spec-
ification, newlines are stored as \obeyedline. In a similar fashion to the b specification,
by default newlines are trimmed at both ends of the body. Putting the prefix ! before ¢
suppresses this trimming.

Collection of the body takes place on a line-by-line basis: content is collected up to
the end-of-line in the source, then examined before storage. This means that the line
ending the environment (containing in the example above \end{MyVerbatim}) cannot
have any text after the end of the environment. Text before the end of environment
is treated normally, but note that there is no trailing \obeyedline added if there is
text here. Other than optional arguments, no text is allowed on the opening line of the
environment.

Special handling is applied to a o, 0, d or D specification argument immediately
before an c specification. This means that when the optional argument is absent, the
first character of the next line will be read with the correctly applied verbatim category
code. Issues may arise if multiple optional arguments are used before a c specification:
this will only work reliably where the optional tokens are “other” characters.

For technical reasons, we recommend that spaces are not ignored when searching
for an optional argument before an c specification: this can be achieved by adding the !
modifier as shown in the example. However, this is left as a choice for the user.
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1.17 Performance

For document commands where the argument specification is entirely comprised of m or
+m entries (or is entirely empty), the internal structure created by \NewDocumentCommand
is essentially as efficient as provided by \newcommand (*). As such, document commands
may replace constructs arising from \newcommand, etc., without a need to be concerned
about performance. It should be noted that \newcommand (*) produces expandable re-
sults, so the direct replacement is \NewExpandableDocumentCommand; in most cases,
however, it is better to use \NewDocumentCommand to give more robust structures.

1.18 Details about argument delimiters

In normal (non-expandable) commands, the delimited types look for the initial delimiter
by peeking ahead (using expl3’s \peek_. .. functions) looking for the delimiter token.
The token has to have the same meaning and “shape” of the token defined as delimiter.
There are three possible cases of delimiters: character tokens, control sequence tokens,
and active character tokens. For all practical purposes of this description, active character
tokens will behave exactly as control sequence tokens.

1.18.1 Character tokens

A character token is characterized by its character code, and its meaning is the category
code (\catcode). When a command is defined, the meaning of the character token is
fixed into the definition of the command and cannot change. A command will correctly
see an argument delimiter if the open delimiter has the same character and category
codes as at the time of the definition. For example in:

\NewDocumentCommand { \foobar } { D<>{default} } {(#1)}
\foobar <hello> \par

\char_set_catcode_letter:N <

\foobar <hello>

the output would be:

(hello)
(default)<hello>

as the open-delimiter < changed in meaning between the two calls to \foobar, so the
second one doesn’t see the < as a valid delimiter. Commands assume that if a valid open-
delimiter was found, a matching close-delimiter will also be there. If it is not (either
by being omitted or by changing in meaning), a low-level TEX error is raised and the
command call is aborted.

1.18.2 Control sequence tokens

A control sequence (or control character) token is characterized by its name, and its
meaning is its definition. A token cannot have two different meanings at the same time.
When a control sequence is defined as delimiter in a command, it will be detected as
delimiter whenever the control sequence name is found in the document regardless of its
current definition. For example in:
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\cs_set:Npn \x { abc }

\NewDocumentCommand { \foobar } { D\x\y{default} } {(#1)}
\foobar \x hello\y \par

\cs_set:Npn \x { def }

\foobar \x hello\y

the output would be:

(hello)
(hello)

with both calls to the command seeing the delimiter \x.

1.19 Creating new argument processors

\ProcessedArgument

Argument processors allow manipulation of a grabbed argument before it is passed to
the underlying code. New processor implementations may be created as functions which
take one trailing argument, and which leave their result in the \ProcessedArgument
variable. For example, \ReverseBoolean is defined as

\ExplSyntax0On
\cs_new_protected:Npn \ReverseBoolean #1
{
\bool_if:NTF #1
{ \tl_set:Nn \ProcessedArgument { \c_false_bool } }
{ \tl_set:Nn \ProcessedArgument { \c_true_bool } }
}
\ExplSyntax0ff

[As an aside: the code is written in expl3, so we don’t have to worry about spaces creeping
into the definition.]

1 (@@=cmd)
(*2ekernel)

s \message{document commands,3}
4

s+ (/2ekernel)

ltcmd code contains an ~~@ character, which usually has catcode 15, so \IncludeInRelease
will break when this code is being skipped, so we’ll save the catcode of ~~@ to restore
later:
5 (x2ekernel | latexrelease)
o (latexrelease) \edef\@latexrelease@catcode@null{\the\catcode‘\~"@ }
7 (latexrelease) \catcode ‘\~""0=12

s \ExplSyntaxOn
o (latexrelease) \NewModuleRelease{2020/10/01}{1tcmd}
10 {latexrelease) {Document~command~parser}},

11 \cs_generate_variant:Nn \tl_if_in:nnT { ee }
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1.20 Variables and constants

\1__cmd_arg_spec_tl Holds the argument specification after normalization of shorthands.

12 \tl_new:N \1__cmd_arg_spec_tl

\1__cmd_args_tl Token list variable for grabbed arguments.
13 \tl_new:N \1__cmd_args_tl

\1__cmd_args_i_tl Hold the modified arguments when dealing with default values or processors.

\__cnd_args_ii_tl 14 \tl_new:N \1__cmd_args_i_tl

15 \tl_new:N \1__cmd_args_ii_tl

\1__cmd_current_arg_int The number of the current argument being set up: this is used to make sure there are
at most 9 arguments, then for creating the expandable auxiliary functions and knowing
how many arguments the code function should take.

16 \int_new:N \1__cmd_current_arg_int

\1__cmd_total_args_int The total number of arguments found during normalization: this is required where
special action is needed for the penultimate argument.

17 \int_new:N \1__cmd_total_args_int

\1__cmd_last_mandatory_arg_int

Needed to allow handling of verbatim catcodes at the end of the setup.

15 \int_new:N \1__cmd_last_mandatory_arg_int

\1__cmd_defaults_bool The boolean indicates whether there are any argument with default value other than
\1__cmd_defaults_tl  \NoValue; the token list holds the code to determine these default values in terms of
other arguments.

19 \bool_new:N \1__cmd_defaults_bool
20 \tl_new:N \1__cmd_defaults_tl

\1__cmd_environment_bool Generating environments uses the same mechanism as generating functions. However,
full processing of arguments is always needed for environments, and so the function-
generating code needs to know this. This variable is also used at run time to give correct
error messages.

21 \bool_new:N \1__cmd_environment_bool
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\1__cmd_environment_str Name of the environment, used at definition time and at run time.

2 \str_new:N \1__cmd_environment_str

\1__cmd_expandable_bool Used to indicate if an expandable command is begin generated, as this affects both the
acceptable argument types and how they are implemented.

23 \bool_new:N \1__cmd_expandable_bool

\1__cmd_expandable_aux_name_tl

Used to create pretty-printing names for the auxiliaries: although the immediate defini-
tion does not vary, the full expansion does and so it does not count as a constant.

22 \tl_new:N \1__cmd_expandable_aux_name_tl

s \tl_set:Nn \1__cmd_expandable_aux_name_tl

xw {

27 \1__cmd_function_tl \c_space_tl

28 ( arg~ \int_use:N \1__cmd_current_arg_int )
29 }

\g__cmd_grabber_int [Jsed (in exceptional cases) to get unique names for grabbers used by expandable com-
mands.

50 \int_new:N \g__cmd_grabber_int

\1__cmd_fn_tl For passing the pre-formed name of the auxiliary to be used as the parsing function.
51 \tl_new:N \1__cmd_fn_t1

\1__cmd_fn_code_tl For passing the pre-formed name of the auxiliary that contains the actual code.
22 \tl_new:N \1__cmd_fn_code_t1

\1__cmd_function_tl Holds the control sequence name of the function currently being defined: used to avoid
passing this as an argument and to avoid repeated use of \cs_to_str:N.

33 \tl_new:N \1__cmd_function_t1

\1__cmd_grab_expandably_bool

When defining a non-expandable command, indicates whether the arguments can all
safely be grabbed by expandable grabbers. This is to support abuses of xparse that use
protected functions inside csname constructions.

32 \bool_new:N \1__cmd_grab_expandably_bool

\1__cmd_obey_spaces_bool For trailing optionals.

35 \bool_new:N \1__cmd_obey_spaces_bool
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\1l__cmd_last_delimiters_t1l

\1__cmd_long_bool

\1__cmd_suppress_strip_bool

\1__cmd_m_args_int

\1__cmd_prefixed_bool

\1__cmd_process_all_tl
\1__cmd_process_one_tl
\1__cmd_process_some_bool

\1__cmd_saved_args_tl

\1__cmd_signature_tl

Holds the delimiters (first tokens) of all optional arguments since the previous mandatory
argument, to warn about cases where it would be impossible to omit optional arguments
completely because the following mandatory argument has the same delimiter as one of
the optional arguments.

3 \tl_new:N \1__cmd_last_delimiters_t1l

Used to indicate that an argument is long, on a per-argument basis.
57 \bool_new:N \1__cmd_long_bool

Used to indicate that an a pair of braces should not be stripped from an optional
argument.

33 \bool_new:N \1__cmd_suppress_strip_bool

The number of m arguments: if this is the same as the total number of arguments, then
a short-cut can be taken in the creation of the grabber code.

s \int_new:N \1__cmd_m_args_int

When preparing the signature of non-expandable commands, indicates that the current
argument is affected by a processor or by + (namely is long).

20 \bool_new:N \1__cmd_prefixed_bool

When preparing the signature, the processors that will be applied to a given argument are
collected in \1__cmd_process_one_t1, while \1__cmd_process_all_tl contains proces-
sors for all arguments. The boolean indicates whether there are any processors (to bypass
the whole endeavour otherwise).

21 \tl_new:N \1__cmd_process_all_tl

2 \tl_new:N \1__cmd_process_one_tl

23 \bool_new:N \1__cmd_process_some_bool

Stores \1__cmd_args_t1 to deal with space-trimming of b-type arguments.

22 \tl_new:N \1__cmd_saved_args_tl

Used when constructing the signature (code for argument grabbing) to hold what will
become the implementation of the main function. When arguments are grabbed (at point
of use of the command/environment), it also stores the code for grabbing the remaining
arguments.

25 \tl_new:N \1__cmd_signature_tl

File 07: 1tcmd.dtx Date: 2026-07-28 Version v1.3n 131



\1__cmd_some_obey_spaces_bool
\1__cmd_some_long_bool
\1__cmd_some_short_bool

These flags are set while normalizing the argument specification. The obey_spaces
one is used to detect when ! is used on an argument that is not a trailing optional
argument. The other two are used to check whether all short arguments appear before
long arguments: this is needed to grab arguments expandably. As soon as the first long
argument is seen (other than t-type, whose long status is ignored) the some_long flag is
set. The some_short flag is used for expandable commands, to know whether to define
a short auxiliary too.

2 \bool_new:N \1__cmd_some_obey_spaces_bool

27 \bool_new:N \1__cmd_some_long_bool

12 \bool_new:N \1__cmd_some_short_bool

\1__cmd_final verb_bool Needed to establish whether optional arguments should be collected “verbatim safe”.

20 \bool_new:N \1__cmd_final_verb_bool

\q__cmd_recursion_tail
\__Nqif emdrrecirsion_stop Quarks and functions for internal processing.

\__cnd use I delimit by q recursion stop:mw g, \quark_new:N \q__cmd_recursion_tail

st \quark_new:N \q__cmd_recursion_stop
s> \__kernel_quark_new_test:N \__cmd_if_recursion_tail_stop_do:Nn

(End of definition for \__cmd_if_recursion_tail_stop_do:Nn and
\__cmd_use_i_delimit_by_q_recursion_stop:nw.)

\1__cmd_tmp_prop

\1_\cmdnémpapty Scratch space.

\1__cmd_tmpb_tl ., \prop_new:N \1__cmd_tmp_prop
s2 \tl_new:N \1__cmd_tmpa_tl
55 \t1l_new:N \1__cmd_tmpb_tl
s6 \cs_new_eq:NN \__cmd_tmp:w 7

(End of definition for \__cmd_tmp:w.)

With xparse, information about commands being (re)defined was switched off by
default, unless the log-declarations package option was used, so here we’ll switch that
off as well.

s7 \msg_redirect_module:nnn { cmd } { info } { none }
Also add cmd to the LaTeX messages.
ss \prop_gput:Nnn \g_msg_module_type_prop { cmd } { LaTeX }

1.21 Declaring commands and environments

\__cmd_declare_cmd:Nnn The main functions for creating commands set the appropriate flag then use the same

\cnd declare expandable cnd:lmm  internal code to do the definition.
\__cmd_declare_cmd_aux:Nnn \cs_new_protected:Npn \__cmd_declare_cmd:Nnn
\__cnd declare cmd_internal:Nnnn 60 {
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}

1 \cs_

{

}

\bool_set_false:N \1__cmd_expandable_bool
\__cmd_declare_cmd_aux:Nnn

new_protected:Npn \__cmd_declare_expandable_cmd:Nnn

\bool_set_true:N \1__cmd_expandable_bool
\__cmd_declare_cmd_aux:Nnn

The first stage is to log information, both for the user in the log and for programmatic
use in a property list of all declared commands.

\cs_

{

}

new_protected:Npn \__cmd_declare_cmd_aux:Nnn #1#2#3

\cs_if_exist:NTF #1
{
\msg_info:nnee { cmd } { redefine }
{ \token_to_str:N #1 } { \tl_to_str:n {#2} }
}
{
\bool_lazy_or:nnT
{ \cs_if_exist_p:c { \cs_to_str:N #1 ~ code } }
{ \cs_if_exist_p:c { \cs_to_str:N #1 ~ defaults } }
{
\msg_warning:nne { cmd } { unsupported-let }
{ \token_to_str:N #1 }
}
\msg_info:nnee { cmd } { define-command }
{ \token_to_str:N #1 } { \tl_to_str:n {#2} }
}
\bool_set_false:N \1__cmd_environment_bool
\__cmd_declare_cmd_internal:Nnnn #1 {#2} {#3} { }

At definition time, the variable \1__cmd_fn_t1 is only used for error messages. The real
business of defining a document command starts with setting up the appropriate name,
then normalizing the argument specification to get rid of shorthands.

93

94

95

96

97

98

\cs_

{

}

new_protected:Npn \__cmd_declare_cmd_internal:Nnnn #1#2#3#4

\tl_set:Ne \1__cmd_function_tl { \cs_to_str:N #1 }
\__cmd_normalize_arg_spec:n {#2}

\exp_args:No \__cmd_prepare_signature:n \1__cmd_arg_spec_tl
\__cmd_declare_cmd_code:Nnn #1 {#2} {#3}

#4

\__cmd_break_point:n {#2}

(End of definition for \__cmd_declare_cmd:Nnn and others.)

\__cmd_break_point:n A marker used to escape from creating a definition if necessary.

9 \cs_new_eq:NN \__cmd_break_point:n \use_none:n

(End of definition for \__cmd_break_point:n.)

\__cmd_all_m_check:n A quick loop to check for all (+)m-type arguments.

\__cmd_all_m_check_aux:n \cs_new:Npn \__cmd_all_m_check:n #1
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w1 { \tl_map_function:nN {#1} \__cmd_all_m_check_aux:n }
102 \cs_new:Npn \__cmd_all_m_check_aux:n #1

103 {

104 \str_if_eq:nnF {#1} { m }

105 {

106 \str_if_eq:nnF {#1} { + }
107 { X }

108 }

109 }

(End of definition for \__cmd_all_m_check:n and \__cmd_all_m_check_aux:n.)

\__cmd_declare_cmd_code:Nnn At this stage we can check for a short-cut possibility: if the argument specification is

\cnd declare cnd optimized:inn  made up of just (+)m tokens, and if all arguments are either short or long, then we can

\__cnd declare cnd code awx:lin  produce an optimized document command. This only applies to document commands,
\__cnd_declare_cnd_code_expandable:lmn  not creation of environments (which are more complex).

\__cmd_start_optimized: , \cs_new_protected:Npn \__cmd_declare_cmd_code:Nnn #1#2
111 {
112 \bool_lazy_any:nTF
113 {
114 { \1__cmd_environment_bool }
115 {
116 \bool_lazy_and_p:nn
117 { \1__cmd_some_short_bool }
118 { \1__cmd_some_long_bool }
119 }
120 { ! \tl_if_blank_p:e { \__cmd_all_m_check:n {#2} } }
121 }
122 {
123 \tl_set:Ne \1__cmd_fn_t1
124 { \exp_not:c { \1__cmd_function_tl \c_space_tl } }
125 \bool_if:NTF \1__cmd_grab_expandably_bool
126 { \__cmd_declare_cmd_code_expandable:Nnn }
127 { \__cmd_declare_cmd_code_aux:Nnn }
128 }
120 { \__cmd_declare_cmd_optimized:Nnn }
130 #1 {#2}
131 T

The optimized version of commands just has to worry about whether to make them
protected or long. The commands start with an expandable marker so that other parts
of the kernel know these are set up by ltcmd. We need the two layers of redirection so
that the code internal function has the same form as it would for any other document
command. Optimization means that there is no \group_align_safe_begin: before
grabbing the arguments, so anything involving & tokens will not work. However, this is
really only intended for making optional argument processing safe anyway, so in practice
should not be an issue.

132 \cs_new_protected:Npn \__cmd_declare_cmd_optimized:Nnn #1#2#3

133 {

134 \bool_if:NTF \1__cmd_expandable_bool
135 { \cs_set_nopar:Npe }

136 { \cs_set_protected_nopar:Npe }

137 #1

138 {
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139 \exp_not:N \__cmd_start_optimized:

140 \exp_not:c { \1__cmd_function_tl \c_space_tl code }
141 3

142 \exp_args:Ncc \cs_generate_from_arg_count:NNnn

143 { \1__cmd_function_tl \c_space_tl code }

144 {

145 cs_set

146 \bool_if:NF \1__cmd_expandable_bool { _protected }
147 \bool_if:NF \1__cmd_some_long_bool { _nopar }

148 :Npn

149 }

150 \1__cmd_current_arg_int

151 {#3}

152 }

153 \cs_new:Npn \__cmd_start_optimized: { }

Standard functions call \__cmd_start:nNNnnn, which receives the argument specifica-
tion, an auxiliary used for grabbing arguments, an auxiliary containing the code, and
then the signature, default arguments, and processors.

152 \cs_new_protected:Npn \__cmd_declare_cmd_code_aux:Nnn #1#2#3

155 {

156 \cs_generate_from_arg_count:cNnn

157 { \1__cmd_function_tl \c_space_tl code }

158 \cs_set_protected:Npn \1__cmd_current_arg_int {#3}
150 \cs_set_protected_nopar:Npe #1

160 {

161 \bool_if:NTF \1__cmd_environment_bool

162 {

163 \__cmd_start_env:nnnnn { \exp_not:n {#2} }
164 { \1__cmd_environment_str }

165 }

166 {

167 \__cmd_start:nNNnnn { \exp_not:n {#2} }

168 \exp_not:c { \1__cmd_function_tl \c_space_tl }
169 \exp_not:c { \1__cmd_function_tl \c_space_tl code }
170 }

171 { \exp_not:o \1__cmd_signature_tl }

172 {

173 \bool_if:NT \1__cmd_defaults_bool

174 { \exp_not:o \1__cmd_defaults_t1l }

175 }

176 {

177 \bool_if:NT \1__cmd_process_some_bool

178 { \exp_not:o \1__cmd_process_all_tl }

179 ¥

180 T

181 }

Expandable functions and functions whose arguments can be grabbed expandably call
\__cmd_start_expandable:nNNNNn, which receives the argument specification, four aux-
iliaries (two for grabbing arguments, one for the code, and one for default arguments),
and finally the signature. Non-expandable functions that take this branch should nev-
ertheless be protected, as well as their code function. They will only be expanded in
contexts such as constructing a csname. The two grabbers (named after the function
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with one or two spaces) are needed when there are both short and long arguments; oth-
erwise the same grabber is included twice in the definition. If all arguments are long or
all are short the (only) grabber is defined correspondingly to be long/short. Otherwise
two grabbers are defined, one long, one short.

122 \cs_new_protected:Npn \__cmd_declare_cmd_code_expandable:Nnn #1#2#3

183 {

184 \exp_args:Ncc \cs_generate_from_arg_count:NNnn

185 { \1__cmd_function_tl \c_space_tl code }

186 { cs_set \bool_if:NF \1__cmd_expandable_bool { _protected } :Npn }
187 \1__cmd_current_arg_int {#3}

188 \bool_if:NT \1__cmd_defaults_bool

189 {

190 \use:e

191 {

192 \cs_generate_from_arg_count:cNnn

193 { \1__cmd_function_tl \c_space_tl defaults }

194 \cs_set:Npn \1__cmd_current_arg_int

195 { \exp_not:o \1__cmd_defaults_tl }

196 }

197 T

108 \bool_if:NTF \1__cmd_expandable_bool

199 { \cs_set_nopar:Npe } { \cs_set_protected_nopar:Npe } #1

200 {

201 \exp_not:N \__cmd_start_expandable:nNNNNn

202 { \exp_not:n {#2} }

203 \exp_not:c { \1__cmd_function_tl \c_space_tl }

204 \exp_not:c

205 {

206 \1__cmd_function_tl \c_space_tl

207 \bool_if:NT \1__cmd_some_short_bool

208 { \bool_if:NT \1__cmd_some_long_bool { \c_space_tl } }
209 }

210 \exp_not:c { \1__cmd_function_tl \c_space_tl code }

211 \bool_if:NTF \1__cmd_defaults_bool

212 { \exp_not:c { \1__cmd_function_tl \c_space_tl defaults } }
213 {7}

214 { \exp_not:o \1__cmd_signature_tl }

215 ¥

216 \bool_if:NTF \1__cmd_some_long_bool

217 {

218 \bool_if:NT \1__cmd_some_short_bool

219 {

220 \cs_set_nopar:cpe { \1__cmd_function_tl \c_space_tl \c_space_tl }
221 ##1##2 { ##1 {##2} }

222 }

23 \cs_set:cpe

224 ¥

225 { \cs_set_nopar:cpe }

226 { \1__cmd_function_t1l \c_space_t1l } ##1##2 { ##1 {##2} }
227 }

(End of definition for \__cmd_declare_cmd_code:Nnn and others.)
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\__cmd_declare_env:nnnn
\__cmd_declare_env:ennn
\__cnd_declare env_internal:nnnn

\__cmd_set_environment_end:n

The lead-off to creating an environment is much the same as that for creating a command:
issue the appropriate message, store the argument specification then hand off to an
internal function.

23 (latexrelease) \IncludeInRelease{2024/11/01}{\__cmd_declare_env:nnnn}

220 (latexrelease) {Use~space-trimmed~envname~directly}
250 \cs_new_protected:Npn \__cmd_declare_env:nnnn #1#2

231 {

232 \str_set:Nn \1__cmd_environment_str {#1}

233 \cs_if_exist:cTF { #1 }

234 { \msg_info:nnnn { cmd } { redefine-env } { #1 } { #2 } }
235 { \msg_info:nnnn { cmd } { define-env } { #1 } { #2 } }
236 \bool_set_false:N \1__cmd_expandable_bool

237 \bool_set_true:N \1__cmd_environment_bool

238 \__cmd_declare_env_internal:nnnn {#1} {#2}

239 }

20 \cs_generate_variant:Nn \__cmd_declare_env:nnnn { e }

241 (latexrelease) \EndIncludeInRelease

212 (latexrelease) \IncludeInRelease{2024/06/01}{\__cmd_declare_env:nnnn})
213 (latexrelease) {Use~space-trimmed~envname~directly}
221 (latexrelease) \cs_new_protected:Npn \__cmd_declare_env:nnnn #1#2

25 (latexrelease) {

216 (latexrelease) \str_set:Nx \1__cmd_environment_str {#1}

247 (latexrelease) \str_set:Nx \1__cmd_environment_str

215 (latexrelease) { \tl_trim_spaces:o { \1__cmd_environment_str } }
210 (latexrelease) \cs_if_exist:cTF { \1__cmd_environment_str }

250 (latexrelease) {

21 (latexrelease) \msg_info:nnxx { cmd } { redefine-env }

252 (latexrelease) { \1__cmd_environment_str } { \tl_to_str:n {#2} }
255 (latexrelease) }

254 (latexrelease) {

255 (latexrelease) \msg_info:nnxx { cmd } { define-env }

256 (latexrelease) { \1__cmd_environment_str } { \tl_to_str:n {#2} }
257 (latexrelease) }

255 (latexrelease) \bool_set_false:N \1__cmd_expandable_bool

250 (latexrelease) \bool_set_true:N \1__cmd_environment_bool

20 (latexrelease) \exp_args:NV \__cmd_declare_env_internal :nnnn

261 (latexrelease) \1__cmd_environment_str {#2}

2> (latexrelease) }

263 (latexrelease)

261 (latexrelease) \EndIncludeInRelease

Creating a document environment requires a few more steps than creating a single com-
mand. In order to pass the arguments of the command to the end of the function, it is
necessary to store the grabbed arguments. To do that, the function used at the end of
the environment has to be redefined to contain the appropriate information. To mini-
mize the amount of expansion at point of use, the code here is expanded now as well as
when used. The last argument of \__cmd_declare_cmd_internal:Nnnn is only run if
the definition succeeded. In package mode this ensures that the original definition of the
environment is not changed if the definition fails for any reason. This also avoids an error
when defining the end aux,, function when the user asks for more than 9 arguments.

265 \cs_new_protected:Npn \__cmd_declare_env_internal:nnnn #1#2#3#4

266 {

267 \exp_args:Nc \__cmd_declare_cmd_internal:Nnnn { environment~ #1 } {#2}
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\__cmd_start_env:nnnnn
\__cmd_start:nNNnnn

268 {#3}

269 {

270 \cs_set_nopar:cpe { environment~ #1 ~end }

271 { \exp_not:c { environment~ #1 ~end~aux } }
272 \cs_generate_from_arg_count:cNnn

273 { environment~ #1 ~end~aux~ } \cs_set:Npn
274 \1__cmd_current_arg_int {#4}

275 \cs_set_eq:cc {#1} { environment~ #1 }
276 \cs_set_eq:cc { end #1 } { environment~ #1 ~end }
277 }

278 }

270 \cs_new_protected:Npn \__cmd_set_environment_end:n #1
280 {

281 \cs_set_nopar:cpe { environment~ #1 ~end~aux }

282 {

283 \exp_not:c { environment~ #1 ~end~aux~ }

284 \exp_not:o \1__cmd_args_tl

285 }

286 }

(End of definition for \__cmd_declare_env:nnnn, \__cmd_declare_env_internal:nnnn, and
\__cmd_set_environment_end :n.)

1.22 Structure of xparse commands

For error messages that occur during run-time when getting arguments of environments
it is necessary to keep track of the environment name. We begin non-expandable com-
mands with a token equal to \scan_stop:, whose name gives a reasonable error message
if the command is used inside a csname and protects against f-expansion. This is useless
for environments since \begin is already not expandable. Both the command and en-
vironment codes start with \group_align_safe_begin:, then \__cmd_run_code: (used
by both) does \group_align_safe_end:, so that delimited arguments may be grabbed
in alignments if they contain and alignment tab token (see latex3/latex3/issues/839).

257 \cs_new_protected:Npn \__cmd_start_env:nnnnn #1#2

289 \conditionally@traceoff

290 \group_align_safe_begin:

201 \str_set:Nn \1__cmd_environment_str {#2}

202 \bool_set_true:N \1__cmd_environment_bool

203 \__cmd_start_aux:ccnnnn

204 { environment~ \1__cmd_environment_str \c_space_tl }

205 { environment~ \1__cmd_environment_str \c_space_tl code }
296 {#1}

297 T

205 \cs_new_protected:Npe \__cmd_start:nNNnnn #1#2#3

209 {

300 \exp_not:c { xparse~function~is~not~expandable }

301 \exp_not:N \conditionally@traceoff

302 \exp_not:N \group_align_safe_begin:

303 \exp_not:n { \bool_set_false:N \1__cmd_environment_bool }
304 \exp_not:N \__cmd_start_aux:NNnnnn

305 #2 #3 {#1}

306 T
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\__cmd_start_aux:NNnnnn

\__cmd_start_aux:ccnnnn

\__cmd_run_code:

\__cmd_defaults:
\__cmd_defaults_def:
\__cmd_defaults_def:nn
\__cmd_defaults_def:nnn
\__cmd_defaults_aux:

\__cmd_defaults_error:w

(End of definition for \__cmd_start_env:nnnnn and \__cmd_start:nNNnnn.)

This sets up a few variables to minimize the boilerplate code included in all xparse-defined
commands. It then runs the grabbers #4. Again, the argument specification #1 is only
for diagnostics.

507 \cs_new_protected:Npn \__cmd_start_aux:NNnnnn #1#2#3#4#5#6

308 {

300 \tl_clear:N \1__cmd_args_tl

310 \tl_set:Nn \1__cmd_fn_t1 {#1}

311 \tl_set:Nn \1__cmd_fn_code_t1 {#2}

312 \tl_set:Nn \1__cmd_defaults_tl {#5}

313 \tl_set:Nn \1__cmd_process_all_tl {#63}
314 #4

315 \__cmd_run_code:

316 }

;317 \cs_generate_variant:Nn \__cmd_start_aux:NNnnnn { cc }

(End of definition for \__cmd_start_aux:NNnnnn.)

After arguments are grabbed, this function is responsible for inserting default values, run-
ning processors, and finally doing \group_align_safe_end: as promised, and running
the code.

;15 \cs_new_protected:Npn \__cmd_run_code:

319 {

320 \tl_if_empty:NF \1__cmd_defaults_tl { \__cmd_defaults: }

321 \tl_if_empty:NF \1__cmd_process_all_tl { \__cmd_args_process: }

322 \bool_if:NT \1__cmd_environment_bool

323 { \exp_args:No \__cmd_set_environment_end:n \1__cmd_environment_str }
324 \group_align_safe_end:

325 \conditionally@traceon

326 \exp_after:wN \1__cmd_fn_code_tl \1__cmd_args_tl

327 }

(End of definition for \__cmd_run_code:.)

First construct \__cmd_tmp:w (see below) that will receive the arguments found so far
and determine default values for any missing argument. Then call it repeatedly until the
set of arguments stabilizes. Since that could lead to an infinite loop we only call it up to
nine times, the maximal number needed for stabilization if there is a chain of arguments
that depend on each other. If that fails to stabilize raise an error.

328 \cs_new_protected:Npn \__cmd_defaults:

329 {

330 \__cmd_defaults_def:

331 \tl_set_eq:NN \1__cmd_args_i_tl \1__cmd_args_tl

332 \__cmd_defaults_aux: \__cmd_defaults_aux: \__cmd_defaults_aux:
333 \__cmd_defaults_aux: \__cmd_defaults_aux: \__cmd_defaults_aux:
334 \__cmd_defaults_aux: \__cmd_defaults_aux: \__cmd_defaults_aux:
335 \__cmd_defaults_error:w

336 \gq_recursion_stop

337 \tl_set_eq:NN \1__cmd_args_tl \1__cmd_args_i_tl

338 }

330 \cs_new_protected:Npn \__cmd_defaults_aux:

340 {

341 \tl_set:Ne \1__cmd_args_ii_tl
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\__cmd_args_process:
\__cmd_args_process_loop:nn
\__cmd_args_process_aux:n

342 { \exp_after:wN \__cmd_tmp:w \1__cmd_args_i_tl }

343 \tl_if_eq:NNT \1__cmd_args_ii_tl \1__cmd_args_i_tl
344 { \use_none_delimit_by_q_recursion_stop:w }

345 \tl_set_eq:NN \1__cmd_args_i_tl \1__cmd_args_ii_tl
346 }

;7 \cs_new_protected:Npn \__cmd_defaults_error:w \g_recursion_stop

348 {

349 \msg_error:nne { cmd } { default-loop }
350 { \__cmd_environment_or_command: }
351 }

To construct \__cmd_tmp:w, first go through the arguments found and the corre-
sponding defaults, building a token list with {#(arg number)} for arguments found in
the input (whose default will not be used) and otherwise {\exp_not:n{(default)}} for
arguments whose default will be used.

352 \cs_new_protected:Npn \__cmd_defaults_def:

353 {

354 \tl_clear:N \1__cmd_tmpa_tl

355 \int_zero:N \1__cmd_current_arg_int

356 \__cmd_t1_mapthread_function:NNN \1__cmd_args_tl \1__cmd_defaults_tl
357 \__cmd_defaults_def:nn

358 \cs_generate_from_arg_count:NNno \__cmd_tmp:w \cs_set:Npn
350 \1__cmd_current_arg_int \1__cmd_tmpa_tl

360 }

361 \cs_new_protected:Npn \__cmd_defaults_def:nn

362 {

363 \int_incr:N \1__cmd_current_arg_int

364 \exp_args:NV \__cmd_defaults_def:nnn \1__cmd_current_arg_int
365 ¥

366 \cs_new_protected:Npn \__cmd_defaults_def:nnn #1#2#3

367 {

368 \tl_put_right:Ne \1__cmd_tmpa_tl

369 {

370 {

371 \exp_not:N \exp_not:n

372 {

373 \tl_if_novalue:nTF {#2}

374 { \exp_not:o {#3} }

375 { \exp_not:n { ## #1 } }

376 }

377 ¥

378 }

379 }

(End of definition for \__cmd_defaults: and others.)

Loop through arguments (stored in \1__cmd_args_t1) and the corresponding processors
(in \1__cmd_process_all_tl) simultaneously, apply all processors for each argument
and store the result back into \1__cmd_args_t1. To allow processors to depend on other
arguments, for every processor define a temporary auxiliary that receives all arguments
\1__cmd_args_tl.

350 \cs_new_protected:Npn \__cmd_args_process:

381 {

382 \tl_clear:N \1__cmd_args_ii_tl

File 07: 1tcmd.dtx Date: 2026-07-28 Version v1.3n 140



\__cnd start_expandable:nNNNNn

\__cmd_end_expandable: NNw
\__cmd_end_expandable_aux:w
\__cnd_end expandable_aux:nNNNN

\__cnd end expandable defaults:nnnNn
\__cnd end expandable defaults:nnw

\__cnd_end_expandable defaults:nw

383 \__cmd_tl_mapthread_function:NNN

384 \1__cmd_args_tl

385 \1__cmd_process_all_tl

386 \__cmd_args_process_loop:nn

387 \tl_set_eq:NN \1__cmd_args_tl \1__cmd_args_ii_tl

388 }

;50 \cs_new_protected:Npn \__cmd_args_process_loop:nn #1#2

390 {

301 \tl_set:Nn \ProcessedArgument {#1}

302 \tl_if_novalue:nF {#1}

303 { \tl_map_function:nN {#2} \__cmd_args_process_aux:n }

304 \tl_put_right:No \1__cmd_args_ii_tl

395 { \exp_after:wN { \ProcessedArgument } }

396 }

;07 \cs_new_protected:Npn \__cmd_args_process_aux:n #1

398 {

399 \cs_generate_from_arg_count:NNnn \__cmd_tmp:w \cs_set:Npn
400 { \tl_count:N \1__cmd_args_t1l } {#1}

401 \exp_args:NNNo \exp_after:wN \__cmd_tmp:w \1__cmd_args_tl
402 { \ProcessedArgument }

403 }

(End of definition for \__cmd_args_process:, \__cmd_args_process_loop:nn, and
\__cmd_args_process_aux:n.)

This is called for all expandable commands. #6 is the signature, responsible for grabbing
arguments. #5 is used to determine default values (or is 7 if there are none). #4 is
the code to run. #2 and #3 are functions (named after the command) that grab a single
argument in the input stream (#3 is short). The argument specification #1 is only used by
diagnostic functions. Same as for the non-expandable version, this starts with \group_-
align_safe_begin:, which expands to nothing, so may be safely used in an expandable
context.

204 \cs_new:Npn \__cmd_start_expandable:nNNNNn #1#2#3#4#5#6

405 {

406 \group_align_safe_begin:

407 #6 \__cmd_end_expandable:NNw #5 #4 \q__cmd #2#3
408 }

(End of definition for \__cmd_start_expandable:nNNNNn.)

Followed by a function #1 to determine default values (or ? if there are no defaults), the
code #2, arguments that have been grabbed, then \q__cmd and two generic grabbers.
The idea to find default values is similar to the non-expandable case but we cannot
define an auxiliary function, so at every step in the loop we need to go through all
arguments searching for which ones started out as \NoValue and replacing these by the
newly computed values. In fact we need to keep track of three versions of all arguments:
the original version, the previous version with default values, and the currently built
version (first argument of \__cmd_end_expandable_defaults:nnnNNn).

200 \cs_new:Npn \__cmd_end_expandable:NNw #1#2

20 { \__cmd_end_expandable_aux:w #1#2 \prg_do_nothing: }

211 \cs_new:Npn \__cmd_end_expandable_aux:w #1#2#3 \q__cmd

22 { \exp_args:No \__cmd_end_expandable_aux:nNNNN {#3} #1 #2 }

213 \cs_new:Npn \__cmd_end_expandable_aux:nNNNN #1#2#3#4#5
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415 \token_if_eq_charcode:NNT 7 #2 { \exp_after:wN \use_iv:nnnn }
416 \__cmd_end_expandable_defaults:nnnNNn {#1} { } {#1} #2#3

a7 LS G B G B G B G B G0 Bk GO B O 2R O SR O

418 {

419 \msg_expandable_error:nnf { cmd } { default-loop }

420 { \exp_args:Nf \tl_trim_spaces:n { \token_to_str:N #4 } }
421 \use_iv:nnnn

422 }

423 \g_stop

424 }

25 \cs_new:Npn \__cmd_end_expandable_defaults:nnnNNn #1#2#3#4#5#6
426 {

427 #6

428 \str_if_eq:nnTF {#1} {#2}

420 { \use_i_delimit_by_q_stop:nw { \group_align_safe_end: #5 #1 } }
430 {

431 \exp_args:No \__cmd_t1l_mapthread_function:nnN

232 { #4 #1 } {#3}

433 \__cmd_end_expandable_defaults:nnw

434 \__cmd_end_expandable_defaults:nnnNNn { } {#1} {#3} #4 #5
435 }

436 }

237 \cs_new:Npn \__cmd_end_expandable_defaults:nnw #1#2

438 {

439 \tl_if_novalue:nTF {#2}

440 { \exp_args:No \__cmd_end_expandable_defaults:nw {#1} }
a41 { \__cmd_end_expandable_defaults:nw {#2} }

442 }

23 \cs_new:Npn \__cmd_end_expandable_defaults:nw
444 #1#2 \__cmd_end_expandable_defaults:nnnNNn #3
a5 { #2 \__cmd_end_expandable_defaults:nnnNNn { #3 {#1} } }

(End of definition for \__cmd_end_expandable:NNw and others.)

1.23 Normalizing the argument specifications

The goal here is to expand aliases and check that the argument specification is valid
before the main parsing run. If it is not valid the entire set up is abandoned to avoid
any strange internal errors. A function is provided for each argument type that will grab
any extra data items and call the loop function after performing the following checks and
tasks.

e Check that each argument has the correct number of data items associated with it,
and that where a single character is required, one has actually been supplied.

e Check that processors and the markers +, ! and = are followed by an argument for
which they make sense, and are not redundant.

o Check the absence of forbidden types for expandable commands, namely G/v always,
and 1/u after optional arguments (xparse may have inserted braces due to a failed
search for an optional argument).

e Check that no optional argument is followed by a mandatory argument with the
same delimiter, as otherwise the optional argument could never be omitted.

File 07: 1tcmd.dtx Date: 2026-07-28 Version v1.3n 142



\__cmd_normalize_arg_spec:n

\__cmd normalize arg spec loop:n
__cna_ _arg_Spec_

o Keep trackin \1__cmd_some_long_bool and \1__cmd_some_short_bool of whether
the command has some long/short arguments.

o Keep track in \1__cmd_grab_expandably_bool of whether all arguments arem/1/u
type and short arguments appear before long ones, in which case they can be
grabbed expandably just as safely as they could be grabbed nonexpandably. Re-
gardless of that, arguments of expandable commands will be grabbed expandably
and arguments of environments will not (because the list of arguments built by
non-expandable grabbing is used to pass them to the end-environment code).

Further checks happen at the end of the loop:
o that there are at most 9 arguments;

 that an expandable command does not end with an optional argument (this case is
detected by using the fact that \1__cmd_last_delimiters_t1 is cleared by every
mandatory argument and filled by every optional argument).

Loop through the argument specification, calling an auxiliary specific to each argument
type. If any argument is unknown stop the definition.

26 \cs_new_protected:Npn \__cmd_normalize_arg_spec:n #1

447 {

448 \int_zero:N \1__cmd_current_arg_int

449 \int_zero:N \1__cmd_last_mandatory_arg_int

450 \tl_clear:N \1__cmd_last_delimiters_tl

451 \tl_clear:N \1__cmd_arg_spec_tl

452 \bool_set_true:N \1__cmd_grab_expandably_bool

453 \bool_set_false:N \1__cmd_obey_spaces_bool

454 \bool_set_false:N \1__cmd_long_bool

455 \bool_set_false:N \1__cmd_suppress_strip_bool

456 \bool_set_false:N \1__cmd_some_obey_spaces_bool

457 \bool_set_false:N \1__cmd_some_long_bool

458 \bool_set_false:N \1__cmd_some_short_bool

459 \__cmd_normalize_arg_spec_loop:n #1

460 \q_recursion_tail \q_recursion_tail \g_recursion_tail \q_recursion_stop
461 \int_compare:nNnT \1__cmd_current_arg_int > 9

462 {

463 \msg_error:nnee { cmd } { too-many-args }

464 { \__cmd_environment_or_command: } { \tl_to_str:n {#1} }
465 \__cmd_bad_def :wn

466 }

467 \bool_if:NT \1__cmd_expandable_bool

468 {

469 \tl_if_empty:NF \1__cmd_last_delimiters_tl

470 {

ant \msg_error:nnee { cmd } { expandable-ending-optional }
472 { \iow_char:N \\ \1__cmd_function_tl } { \tl_to_str:n {#1} }
473 \__cmd_bad_def:wn

474 }

475 }

476 \bool_if:NT \1__cmd_expandable_bool

477 { \bool_set_true:N \1__cmd_grab_expandably_bool }

478 \bool_if:NT \1__cmd_environment_bool

479 { \bool_set_false:N \1__cmd_grab_expandably_bool }
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\__cmd_normalize_type_d:
\__cmd_normalize_type_e:
\__cmd_normalize_type_o:
\__cmd_normalize_type_0:
\__cmd_normalize_type_r:
\__cmd_normalize_type_s:

£ = =2 =5 5 =5

481

482

484

485

486

487

488

489

490

492

493

494

496

497

498

499

500

}
\cs_new_protected:Npn \__cmd_normalize_arg_spec_loop:n #1
{
\quark_if_recursion_tail_stop:n {#1}
\int_incr:N \1__cmd_current_arg_int
\cs_if_exist_use:cF { __cmd_normalize_type_ \tl_to_str:n {#1} :w }

{
\bool_lazy_any:nTF
{
{ \str_if_eq_p:nn {#1} { G } }
{ \str_if_eq_p:nn {#1} { g } }
{ \str_if_eq p:nn {#1} {1 } }
{ \str_if_eq_p:nn {#1} { u } }
}
{
\msg_error:nnee { cmd } { xparse-arg-type }
{ \__cmd_environment_or_command: } { \tl_to_str:n {#1} }
}
{
\msg_error:nnee { cmd } { unknown-argument-type }
{ \__cmd_environment_or_command: } { \tl_to_str:n {#1} }
}
\__cmd_bad_def:wn
}

}

(End of definition for \__cmd_normalize_arg_spec:n and \__cmd_normalize_arg_spec_loop:n.)

These argument types are aliases of more general ones, for example with the default
argument \NoValue. For argument types that need additional data, check that the data
is present (not \q_recursion_tail) before proceeding.

\cs_new_protected:Npn \__cmd_normalize_type_d:w #1#2
{
\quark_if_recursion_tail_stop_do:nn {#2} { \__cmd_bad_arg_spec:wn }
\__cmd_normalize_type_D:w {#1} {#2} { \NoValue }
}
\cs_new_protected:Npn \__cmd_normalize_type_e:w #1
{
\quark_if_recursion_tail_stop_do:nn {#1} { \__cmd_bad_arg_spec:wn }
\__cmd_normalize_type_E:w {#1} { }
}
\cs_new_protected:Npn \__cmd_normalize_type_o:w
{ \__cmd_normalize_type_D:w [ ] { \NoValue } }
\cs_new_protected:Npn \__cmd_normalize_type_0:w
{ \__cmd_normalize_type D:w [ ] }
\cs_new_protected:Npn \__cmd_normalize_type_r:w #1#2
{
\quark_if_recursion_tail_stop_do:nn {#2} { \__cmd_bad_arg_spec:wn }
\__cmd_normalize_type_R_aux:w { r #1 #2 } {#1} {#2} { \NoValue }
}
\cs_new_protected:Npn \__cmd_normalize_type_s:w
{ \__cmd_normalize_type_t:w * }

(End of definition for \__cmd_normalize_type_d:w and others.)
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\__cmd_normalize_type_>:
\__cmd_normalize_type_+:

\__cmd_normalize_type_!:

s = = =

\__cmd_normalize_type_=:

\__cnd normalize type aux:Nnln

Check that these prefixes have arguments, namely that the next token is not \gq_-
recursion_tail, and remember to leave it after the looping macro. Processors are
forbidden in expandable commands. If all is good, store the prefix in the cleaned up
\1__cmd_arg_spec_t1l, and decrement the argument number as prefixes do not corre-
spond to arguments.

s26 \cs_new_protected:cpn { __cmd_normalize_type_>:w } #1#2

527 {

528 \quark_if_recursion_tail_stop_do:nn {#2} { \__cmd_bad_arg_spec:wn }
520 \bool_if:NT \1__cmd_expandable_bool

530 {

531 \msg_error:nnee { cmd } { processor-in-expandable }
532 { \iow_char:N \\ \1__cmd_function_tl } { \tl_to_str:n {#1} }
533 \__cmd_bad_def:wn

534 T

535 \tl_put_right:Ne \1__cmd_arg_spec_tl { > { \tl_trim_spaces:n {#1} } }
536 \int_decr:N \1__cmd_current_arg_int

537 \bool_set_false:N \1__cmd_grab_expandably_bool

538 \__cmd_normalize_arg_spec_loop:n {#2}

539 }

s0 \cs_new_protected:cpn { __cmd_normalize_type_+:w } #1

541 {

542 \__cmd_normalize_type_aux:NnNn + {#1}

543 \1__cmd_long_bool

544 { \bool_set_true:N \1__cmd_long_bool }

545 }

si6 \cs_new_protected:cpn { __cmd_normalize_type_!:w } #1

547 {

548 \__cmd_normalize_type_aux:NnNn ! {#1}

549 \1__cmd_obey_spaces_bool

550 {

551 \bool_set_true:N \1__cmd_obey_spaces_bool

552 \bool_set_true:N \1__cmd_some_obey_spaces_bool

553 }

554 }

555 \cs_new_protected:cpn { __cmd_normalize_type_=:w } #1#2

556 {

557 \__cmd_normalize_type_aux:NnNn = {#2}

558 \1__cmd_suppress_strip_bool

559 {

560 \bool_if:NT \1__cmd_expandable_bool

561 {

562 \msg_error:nnee { cmd } { keyval-in-expandable }
563 { \iow_char:N \\ \1__cmd_function_tl } { \tl_to_str:n {#1} }
564 \__cmd_bad_def:wn

565 }

566 \bool_set_true:N \1__cmd_suppress_strip_bool

567 \bool_set_false:N \1__cmd_grab_expandably_bool

568 \tl_put_right:Ne \1__cmd_arg_spec_tl

560 { = { \tl_trim_spaces:n {#1} } }

570 T

571 }

s72 \cs_new_protected:Npn \__cmd_normalize_type_aux:NnNn #1#2#3#4
573 {
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\__cmd_normalize_type_D:w
\__cmd_normalize_type_E:w
\__cmd_normalize_type_t:w

\__cnd_normalize E unique_check:w

574 \quark_if_recursion_tail_stop_do:nn {#2} { \__cmd_bad_arg_spec:wn }
575 \bool_if:NT #3

576 {

577 \msg_error:nnee { cmd } { two-markers }

578 { \__cmd_environment_or_command: } { #1 }
579 \__cmd_bad_def :wn

580 }

581 #4

582 \int_decr:N \1__cmd_current_arg_int

583 \__cmd_normalize_arg_spec_loop:n {#2}

584 }

(End of definition for \__cmd_normalize_type_>:w and others.)

Optional argument types. Check that all required data is present (and consists of single
characters if applicable) and check for forbidden types for expandable commands. For
E-type require that there is at least one embellishment, that each one is a single character,
and that there aren’t more optional arguments than embellishments; also remember that
each embellishment counts as one argument for \1__cmd_current_arg_int. Then in
each case store the data in \1__cmd_arg_spec_t1, and for later checks store in \1__-
cmd_last_delimiters_tl the tokens whose presence determines whether there is an
optional argument (for braces store {}, seen later as an empty delimiter).

ses \cs_new_protected:Npn \__cmd_normalize_type_D:w #1#2#3

586 {

587 \quark_if_recursion_tail_stop_do:nn {#3} { \__cmd_bad_arg_spec:wn }
588 \__cmd_single_token_check:n {#1} \__cmd_allowed_token_check:N #1
580 \__cmd_single_token_check:n {#2}

590 \__cmd_add_arg_spec:n { D #1 #2 {#3} }

501 \tl_put_right:Nn \1__cmd_last_delimiters_tl {#1}

502 \bool_set_false:N \1__cmd_grab_expandably_bool

503 \__cmd_normalize_arg_spec_loop:n

594 }

505 \cs_new_protected:Npn \__cmd_normalize_type_E:w #1#2

596 {

597 \quark_if_recursion_tail_stop_do:nn {#2} { \__cmd_bad_arg_spec:wn }
508 \tl_if_blank:nT {#1} { \__cmd_bad_arg_spec:wn }

599 \tl_map_function:nN {#1} \__cmd_single_token_check:n

600 \tl_map_function:nN {#1} \__cmd_allowed_token_check:N

601 \__cmd_normalize_E_unique_check:w #1 \g_nil \qg_stop

602 \int_compare:nNnT { \tl_count:n {#2} } > { \tl_count:n {#1} }

603 { \__cmd_bad_arg_spec:wn }

604 \__cmd_add_arg_spec:n { E {#1} {#2} }

605 \tl_put_right:Nn \1__cmd_last_delimiters_tl {#1}

606 \bool_set_false:N \1__cmd_grab_expandably_bool

607 \int_add:Nn \1__cmd_current_arg_int { \tl_count:n {#1} - 1 }

608 \__cmd_normalize_arg_spec_loop:n

609 }

610 \cs_new_protected:Npn \__cmd_normalize_E_unique_check:w #1#2 \g_stop

611 {

612 \quark_if_nil:NF #1

613 {

614 \tl_if_in:nnT {#2} {#1} { \__cmd_bad_arg_spec:wn }
615 \__cmd_normalize_E_unique_check:w #2 \g_stop

616 }
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\__cmd_normalize_type_m:w
\__cmd_normalize_type_R:w
\__cnd normalize type R aux:w

\__cmd_normalize_type_v:w

618

619

}

\cs_

{

}

new_protected:Npn \__cmd_normalize_type_t:w #1

\quark_if_recursion_tail_stop_do:Nn #1 { \__cmd_bad_arg_spec:wn }
\__cmd_single_token_check:n {#1} \__cmd_allowed_token_check:N #1
\tl_put_right:Ne \1__cmd_arg_spec_tl
{
\bool_if:NT \1__cmd_obey_spaces_bool { ! }
t \exp_not:n {#1}
}
\tl_put_right:Nn \1__cmd_last_delimiters_tl {#1}
\bool_set_false:N \1__cmd_grab_expandably_bool
\bool_set_false:N \1__cmd_obey_spaces_bool
\bool_set_false:N \1__cmd_long_bool
\__cmd_normalize_arg_spec_loop:n

(End of definition for \__cmd_normalize_type_D:w and others.)

Mandatory arguments. First check the required data is present, consists of single charac-
ters where applicable, and that the argument type is allowed for expandable commands if
applicable. For the m and R argument types check that they do not follow some optional
argument with that delimiter as otherwise the optional argument could not be omitted.
Then save data in \1__cmd_arg_spec_t1, count the mandatory argument, and empty
the list of last delimiters.

633

\cs_

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

}

new_protected:Npn \__cmd_normalize_type_m:w
\__cmd_delimiter_check:nnn { } { m } { \iow_char:N \{ }
\__cmd_add_arg_spec_mandatory:n { m }

\__cmd_normalize_arg_spec_loop:n

new_protected:Npn \__cmd_normalize_type_R:w #1#2#3

\quark_if_recursion_tail_stop_do:nn {#3} { \__cmd_bad_arg_spec:wn }

\__cmd_normalize_type_R_aux:w { R #1 #2 {#3} } {#1} {#2} {#3}
new_protected:Npn \__cmd_normalize_type_R_aux:w #1#2#3#4

\__cmd_single_token_check:n {#2} \__cmd_allowed_token_check:N #2
\__cmd_single_token_check:n {#3}

\__cmd_delimiter_check:nnn {#2} { R/r } { \tl_to_str:n {#2} }
\bool_set_false:N \1__cmd_grab_expandably_bool
\__cmd_add_arg_spec_mandatory:nn { R #2 #3 {#4} } {#1}
\__cmd_normalize_arg_spec_loop:n

new_protected:Npn \__cmd_normalize_type_v:w
\__cmd_normalize_check_gv:N v

\__cmd_add_arg_spec_mandatory:n { v }
\__cmd_normalize_arg_spec_loop:n

(End of definition for \__cmd_normalize_type_m:w and others.)
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\__cmd_normalize_type_b:w
\__cmd_normalize_type_c:w

\__cnd normalize type b or c:nn

\__cmd_single_token_check:n

\__cmd_allowed_token_check:N

These argument types are not allowed for commands. They are only allowed at the end
of the argument specification, hence we check that #1 is the end.

650 \cs_new_protected:Npn \__cmd_normalize_type_b:w #1

6o { \__cmd_normalize_type_b_or_c:nn {#1} { b } }

61 \cs_new_protected:Npn \__cmd_normalize_type_c:w #1

62 { \__cmd_normalize_type_b_or_c:nn {#1} { c } }

663 \cs_new_protected:Npn \__cmd_normalize_type_b_or_c:nn #1#2

664 {

665 \bool_if:NF \1__cmd_environment_bool

666 {

667 \msg_error:nnee { cmd } { invalid-command-arg }
668 { \__cmd_environment_or_command: } {#2}
669 \__cmd_bad_def:wn

670 }

671 \tl_clear:N \1__cmd_last_delimiters_tl

672 \__cmd_add_arg_spec:n {#2}

673 \quark_if_recursion_tail_stop:n {#1}

674 \msg_error:nneee { cmd } { arg-after-body }
675 {#2}

676 { \__cmd_environment_or_command: }

677 { \tl_to_str:n {#1} }

678 \__cmd_bad_def:wn

679 }

(End of definition for \__cmd_normalize_type_b:w, \__cmd_normalize_type_c:w, and
\__cmd_normalize_type_b_or_c:nn.)

Checks that the argument is a single (non-space) token (possibly surrounded by spaces),
and aborts the definition otherwise.

60 \cs_new_protected:Npn \__cmd_single_token_check:n #1

681 {

682 \tl_trim_spaces_apply:nN {#1} \tl_if_single_token:nF

683 {

684 \msg_error:nnee { cmd } { not-single-token }

685 { \__cmd_environment_or_command: } { \tl_to_str:n {#1} }
686 \__cmd_bad_def:wn

687 ¥

688 }

(End of definition for \__cmd_single_token_check:n.)

Some tokens are not allowed as delimiters for some argument types, notably implicit
begin/end-group tokens (\bgroup/\egroup). The major problem with these tokens is
that for \peek_... functions, a literal {; is virtually indistinguishable from a \bgroup
or other token which was \let to a {1, and the same goes for }5. All other tokens can
be easily distinguished from their implicit counterparts by grabbing them and looking
at the string length (see \__cmd_token_if_cs:NTF), but for begin/end group tokens
that is not possible without the risk of mistakenly grabbing the entire brace group (po-
tentially leading to a ! Runaway argument error) or trying to grab a },, leading to
an ! Argument of \dots has an extra } error.

60 \cs_new_protected:Npn \__cmd_allowed_token_check:N #1

690 {

601 \token_if_eq_meaning:NNTF #1 \c_group_begin_token

692 { \use:n }
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\__cmd_normalize_check_gv:N
\__cmd_normalize_check_lu:N

\__cmd_delimiter_check:nnn

693 {

604 \token_if_eq_meaning:NNTF #1 \c_group_end_token

695 { \use:n }

696 { \use_none:n }

697 }

698 {

699 \msg_error:nneee { cmd } { forbidden-group-token }

700 { \__cmd_environment_or_command: } { \tl_to_str:n {#1} }
701 {

702 \token_if_eq_meaning:NNTF #1 \c_group_begin_token
703 { begin } { end }

704 }

705 \__cmd_bad_def:wn

706 }

707 }

(End of definition for \__cmd_allowed_token_check:N.)

Called for arguments that are always forbidden, or forbidden after an optional argument,
for expandable commands.

705 \cs_new_protected:Npn \__cmd_normalize_check_gv:N #1

709 {

710 \bool_if:NT \1__cmd_expandable_bool

711 {

712 \msg_error:nnee { cmd } { invalid-expandable-arg }

713 { \diow_char:N \\ \1__cmd_function_t1 } { \tl_to_str:n {#1} }
714 \__cmd_bad_def:wn

715 }

716 \bool_set_false:N \1__cmd_grab_expandably_bool

717 }

715 \cs_new_protected:Npn \__cmd_normalize_check_lu:N #1

719 {

720 \bool_if:NT \1__cmd_expandable_bool

721 {

722 \tl_if_empty:NF \1__cmd_last_delimiters_tl

723 {

724 \msg_error:nnee { cmd } { invalid-after-optional-expandably }
725 { \diow_char:N \\ \1__cmd_function_tl } { \tl_to_str:n {#1} }
726 \__cmd_bad_def:wn

727 }

728 }

729 }

(End of definition for \__cmd_normalize_check_gv:N and \__cmd_normalize_check_lu:N.)

Called for m and R arguments. Checks that the leading token does not coincide with the
token denoting the presence of a previous optional argument. Instead of dealing with
braces for the m-type we use an empty delimiter to denote that case.

730 \cs_new_protected:Npn \__cmd_delimiter_check:nnn #1#2#3

731 {

732 \tl_map_inline:Nn \1__cmd_last_delimiters_tl
733 {

734 \tl_if_eq:nnT {##1} {#1}

735 {
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\__cmd_bad_arg_spec:wn
\__cmd_bad_def :wn

\__cmd_add_arg_spec:n

\__cnd_add_arg_spec_mandatory:n

\__cnd_add_arg spec_mandatory:nn

736 \msg_warning:nnee { cmd } { optional-mandatory }

737 {#2} {#3}

(End of definition for \__cmd_delimiter_check:nnn.)

If the argument specification is wrong, this provides an escape from the entire definition
process.

741 \cs_new_protected:Npn \__cmd_bad_arg_spec:wn #1 \__cmd_break_point:n #2

742 {

743 \msg_error:nnee { cmd } { bad-arg-spec }
744 { \__cmd_environment_or_command: } { \tl_to_str:n {#2} }
745 }

76 \cs_new_protected:Npn \__cmd_bad_def:wn #1 \__cmd_break_point:n #2 { }

(End of definition for \__cmd_bad_arg_spec:wn and \__cmd_bad_def :wn.)

When adding an argument to the argument specification, set the some_long or some_-
short booleans as appropriate and clear the booleans keeping track of +, ! and = markers.
Before that, test for a short argument following some long arguments: this is forbidden
for expandable commands and prevents grabbing arguments expandably.

For mandatory arguments do some more work, in particular complain if they were
preceded by !.

77 \cs_new_protected:Npn \__cmd_add_arg_spec:n #1

748 {

749 \bool_lazy_and:nnT

750 { ' \1__cmd_long_bool }

751 { \1__cmd_some_long_bool }

752 {

753 \bool_if:NT \1__cmd_expandable_bool

754 {

755 \msg_error:nne { cmd } { long-short-mix }
756 { \iow_char:N \\ \1__cmd_function_tl1 }
757 \__cmd_bad_def:wn

758 }

750 \bool_set_false:N \1__cmd_grab_expandably_bool
760 }

761 \bool_if:NTF \1__cmd_long_bool

762 { \bool_set_true:N \1__cmd_some_long_bool }

763 { \bool_set_true:N \1__cmd_some_short_bool }
764 \tl_put_right:Ne \1__cmd_arg_spec_tl

765 {

766 \bool_lazy_and:nnT

767 { \1__cmd_long_bool }

768 { ! \str_if_eq_p:nn {#1} { ¢ } }

769 {+1}

770 \bool_if:NT \1__cmd_obey_spaces_bool { ! }
771 \exp_not:n {#1}

772 T

773 \bool_set_false:N \1__cmd_long_bool

774 \bool_set_false:N \1__cmd_obey_spaces_bool

775 }
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776 \cs_new_protected:Npn \__cmd_add_arg_spec_mandatory:n #1
777 { \__cmd_add_arg_spec_mandatory:nn { #1 } { #1 } }
775 \cs_new_protected:Npn \__cmd_add_arg_spec_mandatory:nn #1 #2

779 {

780 \bool_if:NT \1__cmd_some_obey_spaces_bool

781 {

782 \msg_error:nnee { cmd } { invalid-bang }

783 { \__cmd_environment_or_command: }

784 {

785 \bool_if:NTF \1__cmd_obey_spaces_bool

786 { \tl_to_str:n {"#2°} }

787 { an~optional~argument~before~mandatory~ \tl_to_str:n {’#2°} }
788 }

789 \__cmd_bad_def:wn

790 }

701 \tl_clear:N \1__cmd_last_delimiters_tl

792 \int_set_eq:NN \1__cmd_last_mandatory_arg_int \1__cmd_current_arg_int
793 \__cmd_add_arg_spec:n {#1}

794 }

(End of definition for \__cmd_add_arg_spec:n, \__cmd_add_arg_spec_mandatory:n, and
\__cmd_add_arg_spec_mandatory:nn.)

1.24 Preparing the signature: general mechanism

\__cmd_prepare_signature:n Actually creating the signature uses the same loop approach as normalizing the signature.
\__cnd prepare signature verb chk:n - There are first a number of variables which need to be set to track what is going on. Many
\__cmd_prepare_signature:N of these variables are unused when defining expandable commands.
\__cnd_prepare_signature bypass:N ;o5 \cs_new_protected:Npn \__cmd_prepare_signature:n #1

796 {

797 \int_set_eq:NN \1__cmd_total_args_int \1__cmd_current_arg_int

798 \int_zero:N \1__cmd_current_arg_int

799 \bool_set_false:N \1__cmd_long_bool

800 \bool_set_false:N \1__cmd_obey_spaces_bool

801 \bool_set_false:N \1__cmd_suppress_strip_bool

802 \int_zero:N \1__cmd_m_args_int

803 \bool_set_false:N \1__cmd_defaults_bool

804 \tl_clear:N \1__cmd_defaults_t1l

805 \tl_clear:N \1__cmd_process_all_tl

806 \tl_clear:N \1__cmd_process_one_tl

807 \bool_set_false:N \1__cmd_process_some_bool

808 \tl_clear:N \1__cmd_signature_tl

809 \bool_set_false:N \1__cmd_final_verb_bool

810 \__cmd_prepare_signature_verb_chk:n {#1}

811 \__cmd_prepare_signature:N #1 \q_recursion_tail \g_recursion_stop
812 \bool_if:NF \1__cmd_expandable_bool { \__cmd_flush_m_args: }
813 }

A quick check on the final arg. type, done using a string approach (that retains braces)
to avoid an issue with {c} as the last balanced text.

s« \cs_new_protected:Npn \__cmd_prepare_signature_verb_chk:n #1

815 {
816 \tl_if_in:eeT
817 { \tl_trim_spaces:e { \tl_to_str:n {#1} } \exp_not:N \gq_stop }
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\__cmd_add_type_+:w

\__cmd_add_type_!:w

818 { \tl_to_str:n { ¢ } \exp_not:N \g_stop }
819 { \bool_set_true:N \1__cmd_final_verb_bool }
820 ¥
The main looping function does not take an argument, but carries out the reset on the
processor boolean. This is split off from the rest of the process so that when actually
setting up processors the flag-reset can be bypassed.

For each known argument type there is an appropriate function to actually do the
addition to the signature. These are separate for expandable and standard functions, as
the approaches are different.

221 \cs_new_protected:Npn \__cmd_prepare_signature:N

822 {

823 \bool_set_false:N \1__cmd_prefixed_bool

824 \__cmd_prepare_signature_bypass:N

825 }

#26 \cs_new_protected:Npn \__cmd_prepare_signature_bypass:N #1
827 {

828 \quark_if_recursion_tail_stop:N #1

829 \use:c

830 {

831 __cmd_add

832 \bool_if:NT \1__cmd_grab_expandably_bool { _expandable }
833 _type_ \token_to_str:N #1 :w

834 }

835 }

(End of definition for \__cmd_prepare_signature:n and others.)

1.25 Setting up a standard signature

Each argument-adding function appends to the signature a grabber (and for some types,
the delimiters or default value), except the one for m arguments. These are collected and
added to the signature all at once by \__cmd_flush_m_args:, called for every other
argument type. All of the functions then call the loop function \__cmd_prepare_-
signature:N. Default values of arguments are collected by \__cmd_add_default:n
rather than being stored with the argument; this function and \__cmd_add_default:
are also responsible for keeping track of \1__cmd_current_arg_int.

Making the next argument long means setting the flag. The m arguments are recorded
here as this has to be done for every case where there is then a long argument.

s36 \cs_new_protected:cpn { __cmd_add_type_+:w }

837 {

838 \__cmd_flush_m_args:

839 \bool_set_true:N \1__cmd_long_bool

840 \bool_set_true:N \1__cmd_prefixed_bool
841 \__cmd_prepare_signature_bypass:N

842 }

(End of definition for \__cmd_add_type_+:w.)

Much the same for controlling trailing optional arguments.

313 \cs_new_protected:cpn { __cmd_add_type_!:w }
844 {

845 \__cmd_flush_m_args:
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\__cmd_add_type_>:w

\__cmd_add_type_=:w

\__cmd_add_type_b:w
\__cmd_add_type_c:w
\__cmd_add_type_b_or_c:N

\__cmd_add_type_D:w

846 \bool_set_true:N \1__cmd_obey_spaces_bool
847 \bool_set_true:N \1__cmd_prefixed_bool
848 \__cmd_prepare_signature_bypass:N

849 ¥

(End of definition for \__cmd_add_type_!:w.)

When a processor is found, the processor code is stored. It will be used by \__cmd_-
args_process: once arguments are all found. Here too the loop calls \__cmd_prepare_-
signature_bypass:N rather than \__cmd_prepare_signature:N so that the flag is not
reset.

ss0 \cs_new_protected:cpn { __cmd_add_type_>:w } #1

851 {

852 \__cmd_flush_m_args:

853 \bool_set_true:N \1__cmd_prefixed_bool

854 \bool_set_true:N \1__cmd_process_some_bool

855 \tl_put_left:Nn \1__cmd_process_one_tl { {#1} }
856 \__cmd_prepare_signature_bypass:N

857 }

(End of definition for \__cmd_add_type_>:w.)

A mix of the ideas from above: set a flag and add a processor.

sss \cs_new_protected:cpn { __cmd_add_type_=:w } #1

859 {

860 \__cmd_flush_m_args:

861 \bool_set_true:N \1__cmd_prefixed_bool

862 \bool_set_true:N \1__cmd_suppress_strip_bool
863 \bool_set_true:N \1__cmd_process_some_bool
864 \tl_put_left:Nn \1__cmd_process_one_tl

865 { { \__cmd_arg_to_keyvalue:nn {#1} } }

866 \__cmd_prepare_signature_bypass:N

867 }

(End of definition for \__cmd_add_type_=:w.)

ss \cs_new_protected:Npn \__cmd_add_type_b:w

0 { \__cmd_add_type_b_or_c:N b }

570 \cs_new_protected:Npn \__cmd_add_type_c:w

e71 { \__cmd_add_type_b_or_c:N c }

572 \cs_new_protected:Npn \__cmd_add_type_b_or_c:N #1

873 {

874 \__cmd_flush_m_args:

875 \__cmd_add_default:

876 \__cmd_add_grabber:N #1

877 \__cmd_prepare_signature:N
878 }

(End of definition for \__cmd_add_type_b:w, \__cmd_add_type_c:w, and \__cmd_add_type_b_or_c:N.)

579 \cs_new_protected:Npn \__cmd_add_type_D:w #1#2#3
880 {

881 \__cmd_flush_m_args:
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\__cmd_add_type_E:w

\__cnd replicate processor:nn

882 \__cmd_add_default:n {#3}

883 \__cmd_add_grabber:N D

884 \tl_put_right:Nn \1__cmd_signature_tl { #1 #2 }
885 \__cmd_prepare_signature:N

886 }

(End of definition for \__cmd_add_type_D:w.)

The E-type argument needs a special handling of default values. Since each embellish-
ment is a separate argument, it also needs to replicate the argument processors for each
embellishment argument so that the numbers of arguments and processors remain in
sync.

57 \cs_new_protected:Npn \__cmd_add_type_E:w #1#2

888 {

889 \__cmd_flush_m_args:

890 \__cmd_add_default_E:nn {#1} {#2}

891 \use:e

892 {

893 \__cmd_replicate_processor:nn { \tl_count:n {#1} }
894 { \exp_not:o \1__cmd_process_one_tl }

895 T

896 \__cmd_add_grabber:N E

897 \tl_put_right:Nn \1__cmd_signature_tl { {#1} }
898 \__cmd_prepare_signature:N

899 }

(End of definition for \__cmd_add_type_E:w.)

In the command’s argument processor signature (the final argument of \__cmd_-
start:nNNnnn) there is one braced item for each formal argument (up to nine), and
in each of these items there is one braced item for each processor (as many as there were
processors declared for a given argument). Something like this:

{ % argument processors
{ % argument 1
{ processor 1 } { processor 2 } ... { processor n }
} % end argument 1

{ ... } % argument 2

{ ... } % argument n

} % end argument processors

The function \__cmd_add_grabber:N adds one single grabber for an argument, and
adds the braced item for that one argument. However, in an E-type argument each
embellishment requires its own formal argument, so we need to break out of one layer
of braces in \1__cmd_process_one_tl, add copies of the processor as necessary, and
then return the removed brace. The function below does just that: it defines \1__-
cmd_process_one_tl starting with a }» and ending with a {;, so that it adds as many
processors as needed when x-expanded.

90 \cs_new_protected:Npn \__cmd_replicate_processor:nn #1 #2
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901 {

002 \int_compare:nNnF {#1} > { 1 } { \use_none:nnn }

903 \tl_set:Ne \1__cmd_process_one_tl

904 {

905 \exp_not:n { \exp_not:n {#2} \if_false: { \fi: } }
906 \prg_replicate:nn { #1 - 2 }

907 { \exp_not:n { \exp_not:n { {#2} } } }

908 \exp_not:n { { \if_false: } \fi: \exp_not:n {#2} }
909 }

910 }

(End of definition for \__cmd_replicate_processor:nn.)

\__cmd_add_type_m:w The m type is special as short arguments which are not post-processed are simply counted
at this stage. Thus there is a check to see if either of these cases apply. If so, a one-
argument grabber is added to the signature. On the other hand, if a standard short
argument is required it is simply counted at this stage, to be added later using \__cmd_-
flush_m_args:.

011 \cs_new_protected:Npn \__cmd_add_type_m:w

912 {

0913 \__cmd_add_default:

o14 \bool_if:NTF \1__cmd_prefixed_bool
915 { \__cmd_add_grabber:N m }

916 { \int_incr:N \1__cmd_m_args_int }
017 \__cmd_prepare_signature:N

918 }

(End of definition for \__cmd_add_type_m:w.)

\__cmd_add_type_R:w The R-type argument is very similar to the D-type.
019 \cs_new_protected:Npn \__cmd_add_type_R:w #1#2#3

920 {

021 \__cmd_flush_m_args:

022 \__cmd_add_default:n {#3}

923 \__cmd_add_grabber:N R

924 \tl_put_right:Nn \1__cmd_signature_tl { #1 #2 }
925 \__cmd_prepare_signature:N

926 }

(End of definition for \__cmd_add_type_R:w.)

\__cmd_add_type_t:w Setting up a t argument means collecting one token for the test, and adding it along
with the grabber to the signature.

927 \cs_new_protected:Npn \__cmd_add_type_t:w #1

928 {

929 \__cmd_flush_m_args:

930 \__cmd_add_default:

931 \__cmd_add_grabber:N t

932 \tl_put_right:Nn \1__cmd_signature_tl {#1}
933 \__cmd_prepare_signature:N

934 }

(End of definition for \__cmd_add_type_t:w.)
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\__cmd_add_type_v:w

\__cmd_flush_m_args:

\__cmd_add_grabber:N

At this stage, the v argument is identical to 1 except that since the grabber may fail to
read a verbatim argument we need a default value.

o35 \cs_new_protected:Npn \__cmd_add_type_v:w

936 {

937 \__cmd_flush_m_args:

938 \__cmd_add_default:n { \NoValue }
939 \__cmd_add_grabber:N v

940 \__cmd_prepare_signature:N

941 ¥

(End of definition for \__cmd_add_type_v:w.)

As m arguments are simply counted, there is a need to add them to the token register in
a block. As this function can only be called if something other than m turns up, the flag
can be switched here.

92 \cs_new_protected:Npn \__cmd_flush_m_args:

943 {

944 \int_compare:nNnT \1__cmd_m_args_int > O

945 {

946 \tl_put_right:Ne \1__cmd_signature_tl

947 { \exp_not:c { __cmd_grab_m_ \int_use:N \1__cmd_m_args_int :w } }
948 \tl_put_right:Ne \1__cmd_process_all_tl

949 { \prg_replicate:nn { \1__cmd_m_args_int } { { } } }

950 T

951 \int_zero:N \1__cmd_m_args_int

952 }

(End of definition for \__cmd_flush_m_args:.)

To keep the various checks needed in one place, adding the grabber to the signature
is done here. The only questions are whether the grabber should be long or not, and
whether to obey spaces. The \1__cmd_obey_spaces_bool boolean can only be true for
trailing optional arguments. In that case spaces will not be ignored when looking for that
optional argument.

053 \cs_new_protected:Npn \__cmd_add_grabber:N #1

954 {

955 \tl_put_right:Ne \1__cmd_signature_tl

956 {

957 \exp_not:c

958 {

959 __cmd_grab_ #1

960 \bool_if:NT \1__cmd_long_bool { _long }

961 \bool_if:NT \1__cmd_obey_spaces_bool { _obey_spaces }
962 \bool_lazy_and:nnT

963 { \1__cmd_suppress_strip_bool }

964 { \str_if_eq_p:nn {#1} { D } }

965 { _no_strip }

966 \bool_lazy_all:nT

967 {

968 { \1__cmd_final_verb_bool }

969 { \str_if_eq_p:nn {#1} { D } }

970 {

971 \int_compare_p:nNn \1__cmd_current_arg_int
972 > \1__cmd_last_mandatory_arg_int
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973 }

974 }

75 { _verb_safe }

o76 W

977 }

978 3

979 \bool_set_false:N \1__cmd_long_bool

980 \bool_set_false:N \1__cmd_obey_spaces_bool
981 \bool_set_false:N \1__cmd_suppress_strip_bool
982 \bool_set_false:N \1__cmd_verb_safe_bool
983 \tl_put_right:Ne \1__cmd_process_all_tl

984 {

985 {

986 \if_charcode:w E #1 \use_i:nn \fi:
087 \exp_not:o \1__cmd_process_one_tl

988 }

989 }

990 \tl_clear:N \1__cmd_process_one_tl

991 }

(End of definition for \__cmd_add_grabber:N.)

\__cmd_add_default:n Store the default value of an argument, or rather code that gives that default value
\__cmd_add_default: (it may involve other arguments). This is (in a brace group) \prg_do_nothing: fol-
\__cmd_add_default_E:nn lowed by a default value or \NoValue. For E-type arguments, pad the defaults #2 with
some \NoValue until there are as many as embellishments #1. These functions are also
used when defining expandable commands. The \prg_do_nothing: here are removed
in \__cmd_defaults_def :nnn: for a user-supplied default the token is injected to avoid

brace stripping, and for \NoValue means we have a common code path later.

> \cs_new_protected:Npn \__cmd_add_default:n #1

©
©

993 {

994 \tl_if_novalue:nTF {#1}

995 { \__cmd_add_default: }

996 {

997 \int_incr:N \1__cmd_current_arg_int

998 \bool_set_true:N \1__cmd_defaults_bool

999 \tl_put_right:Nn \1__cmd_defaults_tl { { \prg_do_nothing: #1 } }
1000 }

1001 }

102 \cs_new_protected:Npn \__cmd_add_default:

1003 {

1004 \int_incr:N \1__cmd_current_arg_int

1005 \tl_put_right:Nn \1__cmd_defaults_tl { { \prg_do_nothing: \NoValue } }
1006 }

1007 \cs_new_protected:Npn \__cmd_add_default_E:nn #1#2
1008 {

1009 \tl_map_function:nN {#2} \__cmd_add_default:n
1010 \prg_replicate:nn

1011 { \tl_count:n {#1} - \tl_count:n {#2} }

1012 { \__cmd_add_default: }

1013 }

(End of definition for \__cmd_add_default:n, \__cmd_add_default:, and \__cmd_add_default_E:nn.)
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\__cnd add_expandable type +:w

\__cnd add expandable type D:w

\__cnd add_expandable_type D aux
\__cnd_add_expandable type D aux
\__cnd_add_expandable_type D aux:NN

1.26 Setting up expandable types

The approach here is not dissimilar to that for standard types, but fewer types are
supported. There is also a need to define the per-function auxiliaries: this is done here,
while the general grabbers are dealt with later.

We have already checked that short arguments are before long arguments, so \1__cmd_-
long_bool only changes from false to true once (and there is no need to reset it after
each argument). Continue the loop.

w012 \cs_new_protected:cpn { __cmd_add_expandable_type_+:w }

1015 {

1016 \bool_set_true:N \1__cmd_long_bool
1017 \__cmd_prepare_signature:N

1018 }

(End of definition for \__cmd_add_expandable_type_+:w.)

The set up for D-type arguments involves constructing a rather complex auxiliary which
is used repeatedly when grabbing. There is an auxiliary here so that the R-type can
share code readily: #1 is D or R. The _aux:NN auxiliary is needed if the two delimiting
tokens are identical: in contrast to the non-expandable route, the grabber here has to
act differently for this case.

1010 \cs_new_protected:Npn \__cmd_add_expandable_type_D:w

w20  { \__cmd_add_expandable_type_D_aux:NNNn D }

1021 \cs_new_protected:Npn \__cmd_add_expandable_type_D_aux:NNNn #1#2#3#4

1022 {

1023 \__cmd_add_default:n {#4}

1024 \tl_if_eq:nnTF {#2} {#3}

1025 { \__cmd_add_expandable_type_D_aux:NN #1 #2 }

1026 { \__cmd_add_expandable_type_D_aux:NNN #1 #2 #3 }

1027 \__cmd_prepare_signature:N

1028 }

1020 \cs_new_protected:Npn \__cmd_add_expandable_type_D_aux:NNN #1#2#3
1030 {

1031 \bool_if:NTF \1__cmd_long_bool

1032 { \cs_set:cpe }

1033 { \cs_set_nopar:cpe }

1034 { \1__cmd_expandable_aux_name_t1l } ##1 ##2 #2 ##3 \q__cmd ##4 #3
1035 { ##1 {##2} {##3} {##4} }

1036 \__cmd_add_expandable_grabber:nn {#1}

1037 {

1038 \exp_not:c { \1__cmd_expandable_aux_name_tl }

1039 \exp_not:n { #2 #3 }

1040 }

1041 ¥

1042 \cs_new_protected:Npn \__cmd_add_expandable_type_D_aux:NN #1#2
1043 {

1044 \bool_if:NTF \1__cmd_long_bool

1045 { \cs_set:cpe }

1046 { \cs_set_nopar:cpe }

1047 { \1__cmd_expandable_aux_name_tl } ##1 #2 ##2 #2
1048 { ##1 {##2} }

1049 \__cmd_add_expandable_grabber:nn { #1_alt }

1050 {
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\__cnd_add_expandable type E:w
\__cnd_add_expandable type E aux:n

\__cnd_add_expandable_type m:w

\__cnd_add_expandable_type R:w

1051 \exp_not:c { \1__cmd_expandable_aux_name_tl }
1052 \exp_not:n {#2}

1053 ¥

1054 }

(End of definition for \__cmd_add_expandable_type_D:w and others.)

For each embellishment, use \__cmd_get_grabber:NN to obtain an auxiliary delimited
by that token and store a pair constituted of the auxiliary and the token in \1__cmd_-
tmpb_t1, before appending the whole set of these pairs to the signature, and an equal
number of \NoValue markers (regardless of the default values of arguments). Set the
current argument appropriately.

1055 \cs_new_protected:Npn \__cmd_add_expandable_type_E:w #1#2

1056 {

1057 \__cmd_add_default_E:nn {#1} {#2}

1058 \tl_clear:N \1__cmd_tmpb_t1l

1059 \tl_map_function:nN {#1} \__cmd_add_expandable_type_E_aux:n
1060 \__cmd_add_expandable_grabber :nn

1061 { E \bool_if:NT \1__cmd_long_bool { _long } }
1062 {

1063 { \exp_not:o \1__cmd_tmpb_t1l }

1064 {

1065 \prg_replicate:nn { \tl_count:n {#1} }
1066 { { \NovValue } }

1067 }

1068 }

1069 \__cmd_prepare_signature:N

1070 }

w71 \cs_new_protected:Npn \__cmd_add_expandable_type_E_aux:n #1
1072 {

1073 \__cmd_get_grabber:NN #1 \1__cmd_tmpa_tl

1074 \tl_put_right:Ne \1__cmd_tmpb_tl

1075 { \exp_not:o \1__cmd_tmpa_tl \exp_not:N #1 }

1076 }

(End of definition for \__cmd_add_expandable_type_E:w and \__cmd_add_expandable_type_E_aux:n.)
Unlike the standard case, when working expandably each argument is always grabbed

separately.
1077 \cs_new_protected:Npn \__cmd_add_expandable_type_m:w

1078 {

1079 \__cmd_add_default:

1080 \__cmd_add_expandable_grabber:nn

1081 { m \bool_if:NT \1__cmd_long_bool { _long } } { }
1082 \__cmd_prepare_signature:N

1083 }

(End of definition for \__cmd_add_expandable_type_m:w.)

The R-type is very similar to the D-type argument, and so the same internals are used.

s« \cs_new_protected:Npn \__cmd_add_expandable_type_R:w
wes  { \__cmd_add_expandable_type_D_aux:NNNn R }

(End of definition for \__cmd_add_expandable_type_R:w.)

File 07: 1tcmd.dtx Date: 2026-07-28 Version v1.3n 159



\__cnd_add_expandable type t:w

\__cnd_add_expandable grabber:nn

\__cmd_get_grabber:NN
\__cmd_get_grabber_auxi:NN
\__cmd_get_grabber_auxii:NN

An auxiliary delimited by #1 is built now. It will be used to test for the presence of that
token.

1036 \cs_new_protected:Npn \__cmd_add_expandable_type_t:w #1

1087 {

1088 \__cmd_add_default:

1089 \__cmd_get_grabber:NN #1 \1__cmd_tmpa_tl
1090 \__cmd_add_expandable_grabber:nn { t }
1091 {

1002 \exp_not:o \1__cmd_tmpa_tl

1003 \exp_not:N #1

1094 }

1005 \__cmd_prepare_signature:N

1096 }

(End of definition for \__cmd_add_expandable_type_t:w.)

This is called for all arguments to place the right grabber in the signature.
1007 \cs_new_protected:Npn \__cmd_add_expandable_grabber:nn #1#2

1098 {

1099 \tl_put_right:Ne \1__cmd_signature_tl

1100 { \exp_not:c { __cmd_expandable_grab_ #1 :w } #2 }

1101 }

(End of definition for \__cmd_add_expandable_grabber:nn.)

Given a token #1, defines an expandable function delimited by that token and stores it
in the token list #2. The function is named after the token, unless that function name is
already taken by some other grabber (this can happen in the rare case where delimiters
with different category codes are used in the same document): in that case use a global
counter to get a unique name. Since the grabbers are not named after xparse commands
they should not be used to get material from the input stream.

102 \cs_new_protected:Npn \__cmd_get_grabber:NN #1#2

1103 {

1104 \cs_set:Npn \__cmd_tmp:w ##1 #1 {##1}

1105 \exp_args:Nc \__cmd_get_grabber_auxi:NN

1106 { __cmd_grabber_ \token_to_str:N #1 :w } #2
1107 }

108 \cs_new_protected:Npn \__cmd_get_grabber_auxi:NN #1#2
1109 {

1110 \cs_if_eq:NNTF \__cmd_tmp:w #1

1111 { \tl_set:Nn #2 {#1} }

1112 {

1113 \cs_if_exist:NTF #1

1114 {

1115 \int_gincr:N \g__cmd_grabber_int

1116 \exp_args:Nc \__cmd_get_grabber_auxi:NN
1117 {

1118 __cmd_grabber_

1119 - \int_use:N \g__cmd_grabber_int :w
1120 }

1121 #2

1122 }

1123 { \__cmd_get_grabber_auxii:NN #1 #2 }

1124 }
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\__cmd_copy:NN
\__cmd_set_eq_if_exist:NN
\__cmd_set_eq_if_exist:cc

\__cmd_cant_copy:nwn

1125 }
1126 \cs_new_protected:Npn \__cmd_get_grabber_auxii:NN #1#2

1127 {

1128 \cs_set_eq:NN #1 \__cmd_tmp:w
1129 \tl_set:Nn #2 {#1}

1130 }

(End of definition for \__cmd_get_grabber:NN, \__cmd_get_grabber_auxi:NN, and
\__cmd_get_grabber_auxii:NN)

1.26.1 Copying a command and its internal structure

us (latexrelease) \IncludeInRelease{2021/11/15}H\__cmd_copy: NN}/
152 (latexrelease) {Support~\NewCommandCopy~in~1tcmd}

Since the 2020-10-01 KBTEX 2¢ release, support for copying, and showing the defi-
nition of, robust commands has been available, but the specifics of each command are
implemented separately. Here we’ll add support for copying and showing ltcmd defini-
tions.

To fully support copying, we need two commands: a conditional to test if a command
is in fact a ltcmd command, and another command to actually copy the command. The
conditional is defined later as \__kernel_cmd_if_xparse:NTF, so now to the copying:
This macro just branches to the proper copying command by using \__cmd_cmd_type_-
cases:NnnnnnF. The copying command takes the names of the commands to be copied
to and from, and the actual commands as its four arguments.

1133 \cs_new_protected:Npn \__cmd_copy:NN #1 #2

1134 {

1135 \use:e

1136 {

1137 \int_set:Nn \tex_escapechar:D { 92 }

1138 \exp_not:N \__cmd_cmd_type_cases:NnnnnnF \exp_not:N #2
1139 { \__cmd_copy_command:nnNN }

1140 { \__cmd_copy_expandable:nnNN }

1141 { \__cmd_copy_optimized:nnNN }

1142 { \__cmd_copy_environment :nnNN }

1143 { \__cmd_copy_environment_end:nnNN }

1144 { \__cmd_cant_copy:nwn { non-ltcmd } }

1145 { \cs_to_str:N #1 } { \cs_to_str:N #2 }

1146 \exp_not:N #1 \exp_not:N #2

1147 \exp_not:N \__cmd_break_point:n { \cs_to_str:N #2 }
1148 \int_set:Nn \tex_escapechar:D { \int_use:N \tex_escapechar:D }
1149 }

1150 }

1151 \cs_new_protected:Npn \__cmd_set_eq_if_exist:NN #1 #2
sz { \cs_if_exist:NTF #2 { \cs_set_eq:NN } { \use_none:nn } #1 #2 }
1153 \cs_generate_variant:Nn \__cmd_set_eq_if_exist:NN { cc }

An utility macro similar to \__cmd_bad_def :wn to abort a command copy. Contrary to
\__cmd_bad_def :wn though, when this happens the issue is most likely internal, because
the command was already (supposedly) correctly defined so it should be copyable. Hope-
fully this macro will never be used ever, but if it does, apologize and give the reason for
the failure so the user can report.

1152 \cs_new_protected:Npn \__cmd_cant_copy:nwn #1 #2 \__cmd_break_point:n #3

155 { \msg_error:nnnn { cmd } { copy-bug } {#1} {#3} }
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1156 \msg_new:nnn { cmd } { copy-bug }

1157 {

1158 Error~while~copying~command~\iow_char:N\\#2:\\

1150 \str_case:nn {#1}

1160 {

1161 { non-1tcmd } { Command~is~not~a~valid~ltcmd~command. }
1162 { unknown-type } { Found~an~unknown~argument~type. }

1163 { invalid-end }

1164 { Target~command~is~not~named~\iow_char:N \\end<name>. }
1165 }

1166 }

And, of course, add \__kernel_cmd_if_xparse:NTF and \__cmd_copy:NN to
\@declarecommandcopylisthook:

1167 \t1l_gput_right:Nn \@declarecommandcopylisthook
e { { \__kernel_cmd_if_xparse:NTF \__cmd_copy:NN } }

(End of definition for \__cmd_copy:NN, \__cmd_set_eq_if_exist:NN, and \__cmd_cant_copy:nwn.)

\__cmd_copy_command:nnNN A normal (non-expandable) command has a pretty straightforward structure. Its defini-
\__cmd_copy_command: NnlNNnnnn ~ tion is stored in \{cmd) code, its defaults (if any) are stored in \(cmd) defaults, and its
top-level definition contains its signature, which can just be copied over. \__cmd_copy_-
command :nnNN copies the command code and defaults, and then defines the top-level
command using the auxiliary \__cmd_copy_command:NnNNnnnn. This macro takes the
signature of the command being copied from its top-level definition, and replaces the

named bits with the new name.

1160 \cs_new_protected:Npn \__cmd_copy_command:nnNN #1 #2 #3 #4

1170 {

1171 \cs_set_eq:cc { #1 ~ code } { #2 ~ code }

1172 \__cmd_set_eq_if_exist:cc { #1 ~ defaults } { #2 ~ defaults }
1173 \cs_set_protected_nopar:Npe #3

1174 { \exp_after:wN \__cmd_copy_command:NnNNnnnn #4 {#1} }

1175 ¥

176 \cs_new:Npn \__cmd_copy_command:NnNNnnnn #1 #2 #3 #4 #5 #6 #7 #8
1177 {

1178 #1 \exp_not:n { {#2} }

1179 \exp_not:c { #8 ~ } \exp_not:c { #8 ~ code }

1180 \exp_not:n { {#5} {#6} {#7} }

1181 }

(End of definition for \__cmd_copy_command:nnNN and \__cmd_copy_command : NnNNnnnn.)

\__cmd_copy_expandable:nnliN An expandable command is slightly more complicated. Besides the \(cmd) code, and
\__cnd_copy_expandable:lniliiin — \(cmd ) defaults, it also has an auxiliary \(cmd ), for grabbing delimited arguments, and
possibly another auxiliary \(cmd)_, if the command has both long and short arguments.
Then, its signature also has several specific bits that are unique to that command; this is
in contrast to non-expandable commands, which use a common set of parsing functions.
We start by copying the basics, then call \__cmd_copy_expandable_signature: NnNNNNnnn
to parse the signature of the command and build up the modified copy in a temporary
token list, then we call \__cmd_copy_expandable : NnNNNNnnn that will copy the top-level
definition of the command, with the proper internal renames.

s (latexrelease) \EndIncludeInRelease
1155 (latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_copy:NN}},
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\__cmd_copy_optimized:nnNN

1184

1185

(latexrelease) {Support~\NewCommandCopy~in~ltcmd}
(latexrelease) \EndIncludeInRelease

There’s one variant: a command begins with \__cmd_start_expandable:nNNNNn

may still be un-expandable/protected if it’s defined by \NewDocumentCommand and
friends, with empty or only m-type arguments.

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

>

12,

1213

1214

1215

1216

(latexrelease) \ IncludeInRelease{2023/06/01}{\__cmd_copy_expandable:nnNN}%
(latexrelease) {Distinguish~non-expandable~document~commands}
\cs_new_protected:Npn \__cmd_copy_expandable:nnNN #1 #2 #3 #4
{
\cs_set_eq:cc { #1 ~ code } { #2 ~ code }
\__cmd_set_eq_if_exist:cc { #1 ~ } { #2 ~ }
\__cmd_set_eq_if_exist:cc { #1 ~ \c_space_tl } { #2 ~ \c_space_tl }
\__cmd_set_eq_if_exist:cc { #1 ~ defaults } { #2 ~ defaults }
\exp_after:wN \__cmd_copy_expandable_signature:NnNNNNnnn #4 {#1} {#2}
\token_if_protected_macro:NTF #4
{ \cs_set_protected_nopar:Npe }{ \cs_set_nopar:Npe }
#3
{ \exp_after:wN \__cmd_copy_expandable:NnNNNNnnn #4 {#1} {#2} }
¥
(latexrelease) \EndIncludeInRelease
(latexrelease) \IncludeInRelease{2021/11/15}{\__cmd_copy_expandable:nnNN}
(latexrelease) {Support~\NewCommandCopy~in~ltcmd}
(latexrelease) \cs_new_protected:Npn \__cmd_copy_expandable:nnNN #1 #2 #3 #4
(latexrelease) {
(latexrelease) \cs_set_eq:cc { #1 ~ code } { #2 ~ code }
(latexrelease) \__cmd_set_eq_if_exist:cc { #1 ~ } { #2 ~ }
(latexrelease) \__cmd_set_eq_if_exist:cc { #1 ~ \c_space_tl } { #2 ~ \c_space_tl }
(latexrelease) \__cmd_set_eq_if_exist:cc { #1 ~ defaults } { #2 ~ defaults }
(latexrelease) \exp_after:wN \__cmd_copy_expandable_signature:NnNNNNnnn #4 {#1} {#2}
(latexrelease) \cs_set_nopar:Npx #3
(latexrelease) { \exp_after:wN \__cmd_copy_expandable:NnNNNNnnn #4 {#1} {#2} }
(latexrelease)
(latexrelease) \EndIncludeInRelease
(latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_copy_expandable:nnNN}7
(latexrelease) {Support~\NewCommandCopy~in~ltcmd}
(latexrelease) \EndIncludeInRelease

Copy the code, simply define the wrapper.

1217

1218

1219

1229

1230

\cs_new_protected:Npn \__cmd_copy_optimized:nnNN #1#2#3#4
{
\cs_set_eq:cc { #1 ~ code } { #2 ~ code }
\token_if_protected_macro:NTF #4
{ \cs_set_protected_nopar:Npe }
{ \cs_set_nopar:Npe }
#3
{
\exp_not:N \__cmd_start_optimized:
\exp_not:c { #1 ~ code }
}
}

(latexrelease) \IncludeInRelease{2021/11/15}{\__cmd_copy:NN (part 2)}%
(latexrelease) {Support~\NewCommandCopy~in~1tcmd}
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\__cnd_copy_expandable_signature:NnNNNNnnn

\__cmd_copy_expandable:nnN

\__cmd_copy_parse_grabber:

\__cmd_copy_grabber_D:
\__cmd_copy_grabber_D_alt:
\__cmd_copy_grabber_R:
\__cmd_copy_grabber_R_alt:
\__cmd_copy_grabber_E:
\__cmd_copy_grabber_E_long:
\__cmd_copy_grabber_t:
\__cmd_copy_grabber_m:
\__cmd_copy_grabber_m_long:

w

% =2 =2 5 5 5 5 5 5

1231 \cs_new:Npn \__cmd_copy_expandable:NnNNNNnnn #1 #2 #3 #4 #5 #6 #7 #8 #9
1232 {

1233 \exp_not:N #1 \exp_not:n { {#2} }

1234 \exp_not:c { #8 ~ }

1235 \exp_not:c

1236 {

1237 #3 ~

1238 \str_if_eq:eeT

1230 { \exp_not:c { #9 ~ \c_space_tl } } { \exp_not:N #4 }
1240 { \c_space_t1l }

1241 }

1242 \exp_not:c { #8 ~ code }

1243 \str_if_eq:eeTF { \exp_not:N #6 } { 7 }
1244 {713}

1245 { \exp_not:c { #8 ~ defaults } }

1246 { \exp_not:V \1__cmd_tmpa_t1l }

1247 }

A signature for an expandable command contains as many \expandable_grab_(type):w
as there are arguments, and what follows this macro depends on the (type). We'll start
a loop through the signature, and at each argument grabber, we’ll step the argument
count, and look for the (type) with \__cmd_copy_parse_grabber:w so that we know
which \__cmd_copy_grabber_(type):w to call next.

1225 \cs_new_protected:Npn \__cmd_copy_expandable_signature:NnNNNNnnn
1249 #1 #2 #3 #4 #5 #6 #7 #38 #9

1250 {

1251 \int_zero:N \1__cmd_current_arg_int

1252 \tl_clear:N \1__cmd_tmpa_tl

1253 \__cmd_copy_expandable:nnN {#8} {#9} #7

1254 \gq_recursion_tail \g_recursion_stop

1255 3

1256 \cs_new_protected:Npn \__cmd_copy_expandable:nnN #1 #2 #3

1257 {

1258 \quark_if_recursion_tail_stop:n {#3}

1259 \int_incr:N \1__cmd_current_arg_int

1260 \exp_after:wN \__cmd_copy_parse_grabber:w \token_to_str:N #3 {#1} {#2}
1261

1262 \use:e

1263 {

1264 \cs_new_protected:Npn \exp_not:N \__cmd_copy_parse_grabber:w #1
1265 \tl_to_str:n { expandable_grab_ } #2 \tl_to_str:n { :w }
1266 {

1267 \tl_put_right:Ne \exp_not:N \1__cmd_tmpa_tl

1268 { \exp_not:N \exp_not:c { __cmd_expandable_grab_#2:w } }
1269 \exp_not:N \cs_if_exist_use:cF { __cmd_copy_grabber_#2:w }
1270 { \__cmd_cant_copy:nwn { unknown-type } }

1271 ¥

1272 }

The most complicated is the Delimited argument: each argument has a dedicated
grabbing function named after the command that has to be copied over (of the form
\(cmd) (arg (num))).

1273 \cs_new_protected:Npn \__cmd_copy_grabber_D:w #1 #2 #3 #4 #5
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\__cmd_copy_environment :nnNN

\__cnd_copy_environment :Nnnnnnn

1275 \tl_put_right:Ne \1__cmd_tmpa_tl

1276 {

1277 \exp_not:c { #1 ~ (arg ~ \int_use:N \1__cmd_current_arg_int ) }
1278 \exp_not:n { #4 #5 }

1279 T

1280 \cs_set_eq:cc

1281 { #1 ~ (arg ~ \int_use:N \1__cmd_current_arg_int ) }

1282 { #2 ~ (arg ~ \int_use:N \1__cmd_current_arg_int ) }

1283 \__cmd_copy_expandable:nnN {#1} {#2}

1284 }

D_alt is just a special case of D that uses a single delimiter (used when both delimiters
of the argument are identical):

1235 \cs_new_protected:Npn \__cmd_copy_grabber_D_alt:w #1 #2 #3 #4
s { \__cmd_copy_grabber_D:w {#1} {#2} {#3} {#4} { } }

As far as copying is concerned, R is identical to D:
127 \cs_new_eq:NN \__cmd_copy_grabber_R:w \__cmd_copy_grabber_D:w
12se \cs_new_eq:NN \__cmd_copy_grabber_R_alt:w \__cmd_copy_grabber_D_alt:w

E is straightforward: we just copy the embellishments over, and increase the current
argument number \1__cmd_current_arg_int by the number of embellishments (minus
one because there is a \int_incr:N down the line).

1250 \cs_new_protected:Npn \__cmd_copy_grabber E:w #1 #2 #3 #4

1290 {

1201 \tl_put_right:Nn \1__cmd_tmpa_tl { {#3} {#4} }

1202 \int_add:Nn \1__cmd_current_arg_int { \tl_count:n {#4} - 1 }
1203 \__cmd_copy_expandable:nnN {#1} {#2}

1294 }

1205 \cs_new_eq:NN \__cmd_copy_grabber_E_long:w \__cmd_copy_grabber_E:w
t just needs copying the token to be tested for:
1200 \cs_new_protected:Npn \__cmd_copy_grabber_t:w #1 #2 #3 #4

1297 {

1208 \tl_put_right:Nn \1__cmd_tmpa_tl { #3 #4 }
1299 \__cmd_copy_expandable:nnN {#1} {#2}

1300 }

And last but not least, m is the simplest; the grabber is just \__cmd_expandable_-
grab_m:w, which is already added to the new command so here we just resume the loop:
1300 \cs_new_protected:Npn \__cmd_copy_grabber_m:w { \__cmd_copy_expandable:nnN }

1302 \cs_new_eq:NN \__cmd_copy_grabber_m_long:w \__cmd_copy_grabber_m:w

(End of definition for \__cmd_copy_expandable:nnNN and others.)

Copying an environment’s \begin part is pretty much like copying a command, except it
has a longer name, and at the end we have to copy \environment (name) into \(name).

130 \cs_new_protected:Npn \__cmd_copy_environment:nnNN #1 #2 #3 #4
1304 {

1305 \cs_set_eq:cc { environment~ #1 ~ code } { environment~ #2 ~ code }
1306 \__cmd_set_eq_if_exist:cc

1307 { environment~ #1 ~ defaults } { environment~ #2 ~ defaults }

1308 \cs_set_protected_nopar:cpe { environment~ #1 }

1309 { \exp_after:wN \__cmd_copy_environment:Nnnnnnn #4 {#1} }

1310 \cs_set_eq:cc {#1} { environment~ #1 }
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\

\__cnd_copy_environment_end:nnlill

\__cnd_copy_environment end aux:nnNN

\__cmd_check_end:Nn
\__cmd_check_end:n

\__cmd_check_end:w

1311 }
132 \cs_new:Npn \__cmd_copy_environment:Nnnnnnn #1 #2 #3 #4 #5 #6 #7

13 { #1 \exp_not:n { {#2} } {#7} \exp_not:n { {#4} {#5} {#6} } }

(End of definition for \__cmd_copy_environment:nnNN and \__cmd_copy_environment :Nnnnnnn.)

Copying an environment’s \end part is a bit trickier. We first have to make sure that both
parts are named \end(name) (that’s actually not a hard requirement, but an environment
\end command makes no sense without the end in its name), and strip the leading end
from the strings. After that, copying is straightforward.

1312 \cs_new_protected:Npn \__cmd_copy_environment_end:nnNN #1 #2

1315 {

1316 \__cmd_check_end:Nn \1__cmd_tmpa_t1l {#1}

1317 \__cmd_check_end:Nn \1__cmd_tmpb_tl {#2}

1318 \exp_args:Noo \__cmd_copy_environment_end_aux:nnNN
1319 { \1__cmd_tmpa_t1 } { \1__cmd_tmpb_t1 }

1320 }

1321 \cs_new_protected:Npn \__cmd_copy_environment_end_aux:nnNN #1 #2 #3 #4

1322 {

1323 \cs_set_nopar:cpe { environment~ #1 ~end }

1324 { \exp_not:c { environment~ #1 ~end~aux } }

1325 \cs_set_eq:cc

1326 { environment~ #1 ~end~aux~ } { environment~ #2 ~end~aux~ }
1327 \cs_set_eq:cc { end #1 } { environment~ #1 ~end }

1328 }

To check whether an \end command is valid, we look for the string end at the beginning
of the command name, and if not found, raise an error:

1220 \cs_new_protected:Npn \__cmd_check_end:Nn #1 #2

1330 {

1331 \tl_set:Ne #1 { \__cmd_check_end:n {#2} }

1332 \token_if_eq_meaning:NNT #1 \g_nil

1333 { \__cmd_cant_copy:nwn { invalid-end } }

1334 }

1335 \cs_set_protected:Npn \__cmd_tmp:w #1

1336 {

1337 \cs_new:Npn \__cmd_check_end:n ##1

1338 {

1339 \exp_after:wN \__cmd_check_end:w \tl_to_str:n {##1}
1340 #1 \g_mark #1 \q_stop

1341 }

1342 \cs_new:Npn \__cmd_check_end:w ##1 #1 ##2 #1 ##3 \q_stop
1343 { \if_meaning:w ##2 \q_mark \exp_not:N \g_nil \else: ##2 \fi: }
1344 }

1305 \exp_args:No \__cmd_tmp:w { \tl_to_str:n { end } }

(End of definition for \__cmd_copy_environment_end:nnNN and others.)

Not much to do regarding latexrelease: we could remove the entries from \@declarecommandcopylist
but it doesn’t seem worth it.
latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2020/10/01}\__cmd_copy:NN (part 2)}}
latexrelease) {Support~\NewCommandCopy~in~ltcmd}
)

1346
1347
1348

1320 (latexrelease) \EndIncludeInRelease

o~~~ o~
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\__cmd_show:N

\__cmd_show_command:N
\__cmd_show_command : NnNNwN
\__cmd_show_expandable:N

\__cmd_show_optimized:N
\__cnd_show_command aux:NnNlin
\__cmd_show_environment :N

\__cmd_show:e

1.26.2 Showing the definition of a command

150 (latexrelease) \IncludeInRelease{2021/11/15}{\__cmd_show:N}},
1351 (latexrelease) {Support~\ShowCommand~in~ltcmd}

To show the definition of a command we need more or less the same building blocks
as for copying, except that instead of making a copy, we’ll just print stuff to the terminal.
This macro just branches to the proper showing command by using \__cmd_cmd_type_-
cases:NnnnnnF. The showing command takes the command to be shown as argument.

1352 \cs_new_protected:Npn \__cmd_show:N #1

1353 {

1354 \use:e

1355 {

1356 \int_set:Nn \tex_escapechar:D { 92 }

1357 \exp_not:N \__cmd_cmd_type_cases:NnnnnnF \exp_not:N #1
1358 { \__cmd_show_command:N }

1350 { \__cmd_show_expandable:N }

1360 { \__cmd_show_optimized:N }

1361 { \__cmd_show_environment:N }

1362 { \__cmd_show_environment_end:N }

1363 { \__cmd_cant_copy:nwn { non-ltcmd } }

1364 \exp_not:N #1

1365 \exp_not:N \__cmd_break_point:n { \cs_to_str:N #1 }
1366 \int_set:Nn \tex_escapechar:D { \int_use:N \tex_escapechar:D }
1367 }

1368 }

(End of definition for \__cmd_show:N.)

These commands just expand the command once to reveal its innards, then pass the type
of command, the control sequence, the signature, and the code macro to \__cmd_show_-
command_aux : NnNNn.

1360 \cs_new_protected:Npn \__cmd_show_command:N #1

1o { \exp_after:wN \__cmd_show_command:NnNNwN #1 \q__cmd #1 }

1371 \cs_new_protected:Npn \__cmd_show_command:NnNNwN #1 #2 #3 #4 #5 \q__cmd #6

1372 {

1373 \__cmd_show_command_aux:NnNNn \tl_show:e

1374 { document~command } #6 #4 {#2}

1375 }

1376 \cs_new_protected:Npn \__cmd_show_expandable:N #1

1377 { \exp_after:wN \__cmd_show_expandable:NnNNNNnN #1 #1 }

13

3

¢ (latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{2020/10/01}\__cmd_show:N}%
latexrelease) {Support~\ShowCommand~in~1tcmd}

latexrelease) \EndIncludeInRelease

(
1379 <
1380 <
1381 <

There’s one variant: a command begins with \__cmd_start_expandable:nNNNNn
may still be un-expandable/protected if it’s defined by \NewDocumentCommand and
friends, with empty or only m-type arguments.
> (latexrelease) \IncludeInRelease{2023/06/01}{\__cmd_show_expandable: NnNNNNnN}}

1563 (latexrelease) {Distinguish~non-expandable~document-~commands}
1332 \cs_new_protected:Npn \__cmd_show_expandable:NnNNNNnN #1 #2 #3 #4 #5 #6 #7 #8
1385 {

1386 \exp_args:NNe \__cmd_show_command_aux:NnNNn \tl_show:e

1

@
<1
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1387 { \token_if_protected_macro:NF #8 { expandable~ } document~command }
1388 #8 #5 {#2}
1389 }
latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{2021/11/15}{\__cmd_show_expandable : NuNNNNnN}
latexrelease) {Support~\ShowCommand~in~ltcmd}
latexrelease) \cs_new_protected:Npn \__cmd_show_expandable:NoNNNNoN #1 #2 #3 #4 #5 #6 #7 #8
latexrelease) {
latexrelease) \__cmd_show_command_aux:NnNNn \tl_show:x
latexrelease) { expandable~document~command } #8 #5 {#2}
)
)
)
)
)
)

(
(
(
(
(
(
(
1307 (latexrelease) F
(
(
(
(
(
(

1390
1391
1392
1393
1394
1395

1396

latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_show_expandable : NuNNNNnN}7

1398
1399
atexrelease) {Support~\ShowCommand~in~1tcmd}
atexrelease) \EndIncludeInRelease

1400 I
1401 |

latexrelease) \IncludeInRelease{2021/11/15}\__cmd_show:N (part 2)}7
105 (latexrelease) {Support~\ShowCommand~in~ltcmd}

1402

Now just print everything in the required format. The auxiliary \__cmd_split_-
signature:n stores a ready-to-print token list in \1__cmd_tmpa_t1, so we ust use that
here:

1204 \cs_new_protected:Npn \__cmd_show_command_aux:NnNNn #1 #2 #3 #4 #5
1405 {

1406 \__cmd_split_signature:n {#53}

1407 #1

1408 {

1409 \token_to_str:N #3 = #2: \iow_newline:
1410 \tl_use:N \1__cmd_tmpa_tl

1411 -> \cs_replacement_spec:N #4

1412 }

1413 ¥

Optimized functions need things done a bit differently as we need to reconstruct the
argument spec.

112 \cs_new_protected:Npn \__cmd_show_optimized:N #1

1415 {

1416 \exp_args:Nc \__cmd_show_optimized:NN

1417 { \cs_to_str:N #1 \c_space_tl code }

1418 #1

1419 }

1220 \cs_new_protected:Npn \__cmd_show_optimized:NN #1#2
1421 {

1422 \cs_set:Npe \__cmd_show_optimized_aux:N ##1

1423 {

1424 \c_space_tl \c_space_tl \c_hash_str ##1

1425 \bool_lazy_or:nnT

1426 { \token_if_long_macro_p:N #1 }

1427 { \token_if_protected_long_macro_p:N #1 }
1428 { + } m

1429 \iow_newline:

1430 ¥

1431 \tl_show:e

1432 {

1433 \token_to_str:N #2 =
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1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

\bool_lazy_or:nnF
{ \token_if_protected_macro_p:N #1 }
{ \token_if_protected_long_macro_p:N #1 }
{ expandable ~ } document~command:
\iow_newline:
\int_step_function:nN

{
\int_div_truncate:nn
{ \tl_count:e { \cs_parameter_spec:N #1 } }
{21}
}
\__cmd_show_optimized_aux:N
->

\cs_replacement_spec:N #1

We can reuse most of the above to show an environment, except that we need

to ensure that the proper \environment ... are passed to \__cmd_show_command_-
aux:NnNNn. Additionally, when \ShowCommand\foo is used (if foo is an environment),
we show \endfoo as well, and when \ShowCommand\endfoo is used, change that to
\ShowCommand\foo and do the same.

1450

1451

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

\cs_new_protected:Npn \__cmd_show_environment:N #1

\exp_after:wN \__cmd_show_environment:Nnnw #1 \q__cmd
\tl_show:e

\token_to_str:N \end { \cs_to_str:N #1 } : \iow_newline:
-> \exp_args:Nc \cs_replacement_spec:N
{ environment~ \cs_to_str:N #1 ~end~aux~ }

\cs_new_protected:Npn \__cmd_show_environment:Nnnw #1 #2 #3 #4 \q__cmd

\use:e

\__cmd_show_command_aux:NnNNn \__cmd_show:e { document~environment }
{ \exp_not:N \begin {#3} }
\exp_not:c { environment~ #3 ~ code }

{#2}

\cs_if_exist:NTF \iow_show:e
\cs_new_protected:Npn \__cmd_show:e #1
{ \iow_show:e { > ~ #1 . \iow_newline: } }
\cs_new_protected:Npn \__cmd_show:e #1
{ \iow_term:e { > ~ #1 . \iow_newline: } }

\cs_new_protected:Npn \__cmd_show_environment_end:N #1

\exp_args:NNe \__cmd_check_end:Nn \1__cmd_tmpa_tl { \cs_to_str:N #1 }
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1482 \exp_args:Nc \__cmd_show_environment:N { \1__cmd_tmpa_tl }
1483 }
And, of course, add \__kernel_cmd_if_xparse:NTF and \__cmd_show:N to \@showcommandlisthoc
and to \@showenvironmentlisthook (\__cmd_show:N takes care of the environment case
as well, so both entries are identical):
uss \tl_gput_right:Nn \@showcommandlisthook
uss  { { \__kernel_cmd_if_xparse:NTF \__cmd_show:N } }
156 \tl_gput_right:Nn \@showenvironmentlisthook
wsr { { \__kernel_cmd_if_xparse:NTF \__cmd_show:N } }

(End of definition for \__cmd_show_command:N and others.)

\__cmd_split_signature:n Now we’ll try a least-effort adventure into splitting the symbolic user-provided signature
for a command into individual parameters for pretty-printing. A counter is used to keep
track of the current argument number, and two token lists are used: \1__cmd_tmpa_tl
holds the final token list to be printed, and \1__cmd_tmpb_t1 holds just the current item,
so that we can make changes to an individual item without having to dissect the whole
thing (this is used for e- and E-types).

uss \cs_new_protected:Npn \__cmd_split_signature:n #1

1489 {

1490 \int_set:Nn \1__cmd_current_arg_int { 1 }

1491 \tl_clear:N \1__cmd_tmpa_tl

1492 \tl_clear:N \1__cmd_tmpb_tl

1493 \__cmd_split_signature_loop:Nw #1 \q_recursion_tail \g_recursion_stop
1494 }

This is the main chunk of the loop: it starts an item with \__cmd_split_start_item:

\__cnd_split_signature loop:lw  (this adds indentation and the argument number to \1__cmd_tmpb_t1), then checks if
a special token list \c__cmd_show_type_(type)_tl exists. If it doesn’t, the current
argument is a “simple” type which needs no extra processing. Otherwise, call a specific
function depending on the value of said token list.

1os \cs_new_protected:Npn \__cmd_split_signature_loop:Nw #1

1496 {

1497 \quark_if_recursion_tail_stop:N #1

1498 \tl_if_empty:NT \1__cmd_tmpb_tl { \__cmd_split_start_item: }

1499 \tl_if_exist:cTF { c__cmd_show_type_#1_tl1 }

1500 {

1501 \use :C

1502 {

1503 __cmd_show_

1504 \if_case:w \tl_use:c { c__cmd_show_type_#1_t1l } \exp_stop_f:
1505 delim \or: delims \or: delims_opt \or: opt \or:

1506 e \or: E \or: prefix \or: processor \fi: :Nw

1507 } o#1

1508 }

1509 { \__cmd_split_end_item:n {#1} \__cmd_split_signature_loop:Nw }
1510 }

The token lists \c__cmd_show_type_(type)_t1 exist for nontrivial (for printing) (types)
that require special parsing (like delimiters or optional arguments). Values from 0 to 7
\c__cmd_show_type_t_tl are assigned to each type:
\c__cmd_show_type_r_tl . o
\c__cmd_show_type_d_t1 1. a single delimiter token;
\c__cmd_show_type_R_t1
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\c__cmd_show_type_0_t1
\c__cmd_show_type_e_tl
\c__cmd_show_type_E_t1
\c__cmd_show_type_+_t1
\c__cmd_show_type_!_t1
\c__cmd_show_type_>_t1



\__cmd_show_delim:
\__cmd_show_delims:
\__cmd_show_delims_opt:
\__cmd_show_opt:
\__cmd_show_e:
\__cmd_show_E:
\__cmd_show_prefix:
\__cmd_show_processor:

Nw
Nw
Nw
Nw
Nw
Nw
Nw
Nw

1511

1516

2. two delimiter tokens;

two delimiter tokens plus a default value;

- W

a default value;

5. a list of embellishments (exclusive for e-type);

6. embellishments plus defaults (exclusive for E-type);
7. simple prefixes;

8. prefixes with arguments (argument processors);

\cs_set_protected:Npn \__cmd_tmp:w #1 #2
{
\quark_if_nil:nF {#1}
{ \tl_const:cn { c__cmd_show_type_#1_t1 } {#2} \__cmd_tmp:w }
}
\__cmd_tmp:w tO rl d1 R2 D2 03 e4 E5 +6 !6 >7 =7 \q_nil \g_nil

Now, based on each type we know how to act. In most cases it is just a matter of feeding
in the grabbed arguments and resuming the loop. The embellishments require a bit more
attention: the e-type loops through the list of embellishments and adds each to the token
list as a separate argument. The E-type does more or less the same, but uses \__cmd_-

tl

_mapthread_function:nnN to map over two lists simultaneously, adding each token

and default to the token list for printing.

1517

1518

1519

1520

1521

1522

X

1523

1524

1525

1526

1527

1528

1529

1530

1531

1533

1534

1536

1537

1539

1540

1541

1543

1544

\cs_new_protected:Npn \__cmd_show_delim:Nw #1 #2

{ \__cmd_split_end_item:n { #1 #2 } \__cmd_split_signature_loop:Nw }
\cs_new_protected:Npn \__cmd_show_delims:Nw #1 #2 #3

{ \__cmd_split_end_item:n { #1 #2 #3 } \__cmd_split_signature_loop:Nw }
\cs_new_protected:Npn \__cmd_show_delims_opt:Nw #1 #2 #3 #4

{ \__cmd_split_end_item:n { #1 #2 #3 {#4} } \__cmd_split_signature_loop:Nw }
\cs_new_protected:Npn \__cmd_show_opt:Nw #1 #2

{ \__cmd_split_end_item:n { #1 {#2} } \__cmd_split_signature_loop:Nw }
\cs_new_protected:Npn \__cmd_show_e:Nw #1 #2

{
\tl_map_inline:nn {#2}
{
\__cmd_split_start_item:
\__cmd_split_end_item:n { #1 ##1 }
}
\__cmd_split_signature_loop:Nw
}
\cs_set_protected:Npn \__cmd_tmp:w #1
{
\cs_new_protected:Npn \__cmd_show_E:Nw ##1 ##2 ##3
{
\cs_set_protected:Npn \__cmd_tmp:w ####1 ####2
{
\__cmd_split_start_item:
\__cmd_split_end_item:n { ##1 ####1 {####2} }
}

\__cmd_t1l_mapthread_function:nnN {##2}
{ ##3 {#1} {#1} {#1} {#1} {#1} {#1} {#1} {#1} {#1} } \__cmd_tmp:w
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1545 \__cmd_split_signature_loop:Nw
1546 }
1547 ¥
15a5 \__cmd_tmp:w \NoValue
Minor wrinkle with the prefixes: they use \__cmd_split_add_item:n instead of
\__cmd_split_end_item:n (add vs. end) because they are followed by an argument, so
they can’t end the item.
1520 \cs_new_protected:Npn \__cmd_show_prefix:Nw #1
50 { \__cmd_split_add_item:n {#1} \__cmd_split_signature_loop:Nw }
1551 \cs_new_protected:Npn \__cmd_show_processor:Nw #1 #2
152 { \__cmd_split_add_item:n { #1 {#2} } \__cmd_split_signature_loop:Nw }

And now the auxiliaries that store the strings to be printed. \__cmd_split_start_item:
starts an item from scratch, \__cmd_split_add_item:n adds tokens to an item without
adding a newline, and \__cmd_split_end_item:n adds tokens, terminates the item with
a newline, and steps the argument count.

1553 \cs_new_protected:Npn \__cmd_split_start_item:

1554 {

1555 \tl_set:Ne \1__cmd_tmpb_tl

1556 { ~ \c_space_tl \c_hash_str \int_use:N \1__cmd_current_arg_int : }
1557 ¥

1553 \cs_new_protected:Npn \__cmd_split_add_item:n #1
150 { \tl_put_right:Ne \1__cmd_tmpb_t1l { \tl_to_str:n {#1} } }
1560 \cs_new_protected:Npn \__cmd_split_end_item:n #1

1561 {

1562 \tl_put_right:Ne \1__cmd_tmpa_tl

1563 { \1__cmd_tmpb_tl \tl_to_str:n {#1} \iow_newline: }
1564 \tl_clear:N \1__cmd_tmpb_tl

1565 \int_incr:N \1__cmd_current_arg_int

1566 }

(End of definition for \__cmd_split_signature:n and others.)
Not much to do regarding latexrelease: we could remove the entries from \@showcommandlisthook,
but it doesn’t seem worth it.
\__cmd_split_start item: 157 (latexrelease)\EndIncludeInRelease

1568 o

\__cmd_split_add_item:n
latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_show:N (part 2)}}

(
570 (latexrelease) {Support~\ShowCommand~in~1tcmd}
(latexrelease) \EndIncludeInRelease

\__cmd_split_end_item:n ***

1571

1.27 Grabbing arguments

All of the grabbers follow the same basic pattern. The initial function stores in \1__-
cmd_signature_tl the code to grab further arguments, defines (the function in) \1__-
cmd_fn_tl that will grab the argument, and calls it.

Defining \1__cmd_fn_t1 means determining whether to use \cs_set:Npn or \cs_-
set_nopar:Npn, and for optional arguments whether to skip spaces. Once the argument
is found, \1__cmd_fn_t1 calls \__cmd_add_arg:n, responsible for calling processors and
grabbing further arguments.
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\__cmd_grab_b:
\__cmd_grab_b_long:
\__cmd_grab_b_obey_spaces:

\__cnd_grab b long obey spaces

w

w

w

\__cmd_grab_b_aux:NNw

\__cmd_grab_b_end:Nw

\__cmd_grab_c:
\__cmd_grab_c_obey_spaces:
\__cmd_grab_c_start:
\__cmd_grab_c_first:
\__cmd_grab_c_loop:

= = B =2 =

This uses the well-tested code of D-type arguments, skipping the peeking step because the
b-type argument is always present, and adding a cleanup stage at the end by hijacking
the signature. The clean-up consists of properly dealing with \1__cmd_args_t1 and also
putting back the \end that served as an end-delimiter: this \end receives the environment
name as its argument and is run normally. The D-type code stores the argument found
(body of the environment) as a brace group in \1__cmd_args_t1 and depending on the
presence of a prefix ! we trim spaces or not before adding this braced argument into
the saved \1__cmd_args_tl. The strange \begin,, control sequence is there for display
purposes only: it has to look like \begin in the terminal but not to delimited arguments.
1572 \cs_new_protected:Npn \__cmd_grab_b:w

1573 { \__cmd_grab_b_aux:NNw \cs_set_protected_nopar:Npn \tl_trim_spaces:n }

1572 \cs_new_protected:Npn \__cmd_grab_b_long:w

1575 { \__cmd_grab_b_aux:NNw \cs_set_protected:Npn \tl_trim_spaces:n }

1576 \cs_new_protected:Npn \__cmd_grab_b_obey_spaces:w

1577 { \__cmd_grab_b_aux:NNw \cs_set_protected_nopar:Npn \exp_not:n }

1575 \cs_new_protected:Npn \__cmd_grab_b_long_obey_spaces:w

1579 { \__cmd_grab_b_aux:NNw \cs_set_protected:Npn \exp_not:n }

1550 \cs_new_protected:Npn \__cmd_grab_b_aux:NNw #1#2#3 \__cmd_run_code:

1581 {

1582 \__cmd_grab_D_aux:NNnNN \begin \end {#3} #1 \use_ii:nn

1583 \tl_put_left:Nn \1__cmd_signature_tl { \__cmd_grab_b_end:Nw #2 }
1584 \tl_set_eq:NN \1__cmd_saved_args_tl \1__cmd_args_tl

1585 \tl_clear:N \1__cmd_args_tl

1586 \exp_args:Nc \1__cmd_fn_t1 { begin ~ }

1587 }

1558 \cs_new_protected:Npn \__cmd_grab_b_end:Nw #1#2 \__cmd_run_code:
1589 {

1590 \tl_set:Ne \1__cmd_args_tl

1591 {

1592 \exp_not:V \1__cmd_saved_args_tl

1503 { \exp_after:wN #1 \1__cmd_args_tl }
1594 }

1595 #2

1506 \__cmd_run_code:

1597 \end

1598 }

(End of definition for \__cmd_grab_b:w and others.)

Collecting an environment body verbatim shares some ideas with the v-type grabber, and
others with the standard filecontents environment. The start is to set the end-of-line
to a predictable value and to deactivate the specials.

1599 \cs_new_protected:Npn \__cmd_grab_c:w #1 \__cmd_run_code:

1600 {

1601 \bool_set_false:N \1__cmd_obey_spaces_bool

1602 \__cmd_grab_c_start:n {#1}

1603 }

160 \cs_new_protected:Npn \__cmd_grab_c_obey_spaces:w #1 \__cmd_run_code:
1605 {

1606 \bool_set_true:N \1__cmd_obey_spaces_bool

1607 \__cmd_grab_c_start:n {#1}

1608 }

1600 \cs_new_protected:Npn \__cmd_grab_c_start:n #1
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\__cmd_grab_c_auxi:w
\__cmd_grab_c_auxii:w
\__cmd_grab_c_auxiii:N
\__cmd_grab_c_auxiv:
\__cmd_grab_c_auxv:
\__cmd_grab_c_auxvi:N
\__cmd_grab_c_auxvii:

\__cmd_grab_c_auxviii:

1610 {

1611 \tl_set:Nn \1__cmd_signature_tl {#1}

1612 \group_begin:

1613 \tl_clear:N \1__cmd_v_arg_tl

1614 \tex_escapechar:D = 92 \scan_stop:

1615 \tex_endlinechar:D = ‘\""M \scan_stop:

1616 \cs_set_eq:NN \do \char_set_catcode_other:N
1617 \dospecials

1618 \char_set_catcode_other:n { ‘\""M }

1619 \__cmd_grab_c_first:w

1620 }

Notice here and below that we cannot use \token_to_str:N \end as that would have
the wrong category codes for the letters.

1621 \group_begin:

1622 \char_set_catcode_other:N \""M ¥%

1623 \cs_new_protected:Npn \__cmd_grab_c_first:w #1 ~"M

1624 {%

1625 \tl_if_blank:nTF {#1} %

1626 { %

1627 \__cmd_grab_c_loop:w #1 ~"M

1628 Y%

1629 { %

1630 \msg_warning:nnee { cmd } { chars-dropped-first-line } %
1631 { \exp_not:n {#1} } 7

1632 { \exp_not:V \@currenvir } %

1633 \__cmd_grab_c_loop:w "M ¥

1634 } %

1635 Y %

1636 \cs_new_protected:Npe \__cmd_grab_c_loop:w #1 ~"M
1637 {%

1638 \exp_not:N \__cmd_grab_c_auxi:w #1 %

1639 \c_backslash_str end %

1640 \scan_stop: %

1641 Y %

1622 \group_end:

(End of definition for \__cmd_grab_c:w and others.)

We need to see if the current line contains \end followed by the name of the current
environment. To do that and allow for spaces, we have to work stepwise. First, establish
if there is an \end at all: remember that here we are dealing with “other” tokens. Whether
these is an \end or not, the tokens before it form part of the line.

1623 \use:e

1644 {

1645 \cs_new_protected:Npn \exp_not:N \__cmd_grab_c_auxi:w
1646 #1 \c_backslash_str end #2 \scan_stop:

1647 }

1648 {

1649 \tl_put_right:Nn \1__cmd_v_arg_tl {#1}

1650 \tl_if_empty:nTF {#2}

1651 {

1652 \tl_put_right:Nn \1__cmd_v_arg_tl { \obeyedline }
1653 \__cmd_grab_c_loop:w
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1654 }

1655 { \__cmd_grab_c_auxii:w #2 \scan_stop: }

1656 ¥

There is an \end, so we now remove the trailing marker we needed to do the test. This
is stripped off, then we need to examine the rest of the line one token at a time: see
verbatim.dtx for the inspiration. Notice that we use ~"M here as the end marker: this
allows looping to look for multiple \end entries in the line.

1657 \group_begin:

1658 \char_set_catcode_other:N \""M %

650 \use:e %

1660 { %

1661 \cs_new_protected:Npe \exp_not:N \__cmd_grab_c_auxii:w %
1662 #1 \c_backslash_str end \scan_stop: %

1663 } %

1664 {%

1665 \tl_set:Nn \exp_not:N \1__cmd_tmpa_tl

1666 { \c_backslash_str end } %

1667 \exp_not:N \__cmd_grab_c_auxiii:N #1 ~"M

1668 Y%

Within the line, we need to collect up the tokens: if we do not find the end-of-environment
argument, we will need those to reinsert. There are three special cases here: ~~M (end of
line: tidy up and back to the main loop), ., (possibly skip over) and { (start the inner
loop). Anything else means we move back to examine the rest of the line for any more
\end entries.

1660 \cs_new_protected:Npn \__cmd_grab_c_auxiii:N #1 7%

1670 { %

1671 \token_case_charcode:NnF #1 ¥

1672 { %

1673 "M %

1674 { \__cmd_grab_c_auxiv: } %

1675 \c_space_token %

1676 { %

1677 \tl_put_right:Nn \1__cmd_tmpa_tl {#1} %
1678 \__cmd_grab_c_auxiii:N %

1679 } %

1680 \c_group_begin_token %

1681 {%

1682 \tl_set:Nn \1__cmd_tmpb_tl {#1} %
1683 \__cmd_grab_c_auxvi:N %

1684 } %

1685 } %

1686 {%

1687 \tl_put_right:Nn \1__cmd_tmpa_tl {#1} %
1688 \__cmd_grab_c_auxv: %

1689 } %

1690 Y%

1601 \group_end:
1602 \cs_new_protected:Npn \__cmd_grab_c_auxiv:

1693 {

1694 \tl_put_right:Ne \1__cmd_v_arg_tl
1695 {

1696 \exp_not:V \1__cmd_tmpa_tl
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1607 \exp_not:N \obeyedline

1698 }

1699 \__cmd_grab_c_loop:w

1700 }

1701 \cs_new_protected:Npn \__cmd_grab_c_auxv:

1702 {

1703 \tl_put_right:NV \1__cmd_v_arg_tl \1__cmd_tmpa_tl
1704 \__cmd_grab_c_loop:w

In the inner loop, we again have only a few special cases. First, we could again have
~~M, in which case we tidy up using a common auxiliary. Second, we check for the
escape char: this cannot happen inside the end of an environment and means we loop,
re-inserting the token. Finally, we have }, where we need to move on to check what has
been collected. Otherwise, collect up and loop. Notice here that the inner loop needs to
collect tokens separately: this leaves any spaces after \end in \1__cmd_tmpa_t1, so we
can test \1__cmd_tmpb_t1 directly.

1706 \group_begin:

1707 \char_set_catcode_other:N \""M

1705 \cs_new_protected:Npe \__cmd_grab_c_auxvi:N #1 %

1709 {%

1710 \exp_not:N \token_case_charcode:NnF #1 %
1711 {%

1712 M %

1713 {

1714 \exp_not:N \__cmd_grab_c_auxvii: %
1715 \exp_not:N \__cmd_grab_c_auxiv: %
1716 }o/n

1717 \c_backslash_str %

1718 {%

1719 \exp_not:N \__cmd_grab_c_auxvii: %
1720 \exp_not:N \__cmd_grab_c_auxv: #1
1721 } %

1722 \c_group_end_token %

1723 {7%

1724 \tl_put_right:Nn \exp_not:N \1__cmd_tmpb_t1l {#1} %
1725 \exp_not:N \__cmd_grab_c_auxviii: %
1726 LA

1727 } %

1728 { %

1729 \tl_put_right:Nn \exp_not:N \1__cmd_tmpb_tl {#1} %
1730 \exp_not:N \__cmd_grab_c_auxvi:N 7%

1731 } %

1732 A

1733 \group_end: %

1732 \cs_new_protected:Npn \__cmd_grab_c_auxvii:

1735 { \tl_put_right:NV \1__cmd_tmpa_t1l \1__cmd_tmpb_tl }

173 \cs_new_protected:Npn \__cmd_grab_c_auxviii:

1737 {

1738 \str_if_eq:eeTF { \exp_not:V \1__cmd_tmpb_tl } { { \@currenvir } }
1739 { \__cmd_grab_c_end:w }

1740 {

1741 \__cmd_grab_c_auxvii:

1742 \__cmd_grab_c_auxv:
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1744 }

(End of definition for \__cmd_grab_c_auxi:w and others.)

\__cmd_grab_c_end:w To end the collection, we clean up the last line: once again we need to find ~~M. Once
\__cmd_grab_c_end:n that is done, we can warn if there is anything left behind.
\__cmd_grab_c_end_auxi:w \group_begin:
\__cmd_grab_c_end_auxii:w 1z  \char_set_catcode_other:N \""M ¥
\__cmd_grab_c_end_auxiii:w 147  \cs_new_protected:Npn \__cmd_grab_c_end:w #1 ~"M

1748 {%
1749 \tl_if_blank:nF {#1} %
1750 { %
1751 \msg_warning:nnee { cmd } { chars-dropped-last-line } 7%
1752 { \exp_not:n {#1} } %
1753 { \exp_not:V \@currenvir } %
1754 } %
1755 \exp_args:NNNo \group_end: %
1756 \tl_set:Nn \1__cmd_v_arg_tl { \1__cmd_v_arg_tl } %
1757 \__cmd_add_arg:e %
1758 {%
1759 \bool_if:NTF \1__cmd_obey_spaces_bool %
1760 { \exp_not:V } 7%
1761 { \exp_args:NV \__cmd_grab_c_end:n } %
1762 \1__cmd_v_arg_tl %
1763 LA
1764 \exp_args:NV \end \@currenvir 7%
1765 Y %

1766 \group_end: %
Look for line markers at each end and tidy up if required.

1767 \cs_new:Npn \__cmd_grab_c_end:n #1

1768 {

1769 \__cmd_grab_c_end_auxi:w \q_nil #1 \q_nil

1770 \obeyedline \obeyedline \g_nil \g_stop

1771 }

1772 \cs_new:Npn \__cmd_grab_c_end_auxi:w #1 \g_nil \obeyedline
1773 { \__cmd_grab_c_end_auxii:w #1 \g_nil }

1774 \cs_new:Npn \__cmd_grab_c_end_auxii:w \q_nil #1 \obeyedline \g_nil
1775 { \__cmd_grab_c_end_auxiii:w #1 \q_nil }

1776 \cs_new:Npn \__cmd_grab_c_end_auxiii:w #1 \g_nil #2 \g_stop

1777 { \exp_not:n {#1} }

(End of definition for \__cmd_grab_c_end:w and others.)

\__cmd_grab_D:w The generic delimited argument grabber. The auxiliary function does a peek test before
\__cmd_grab_D_no_strip:w calling \__cmd_grab_D_call:Nw, so that the optional nature of the argument works as
\__cmd_grab_D_obey_spaces:w eXpeCted.
\__cnd_grab D_obey_spaces no_strip:v 77 \t1_map_inline:nn { { } { _long } }
\__cmd_grab_D_long:w 1770 {

\__cnd_grab D long no strip:w 1780 \tl_map_inline:nn { { } { _obey_spaces } }
\__cnd_grab D long obey spaces:w 1781 {
\__cnd_grab D long obey spaces no strip:w 1782 \tl_map_inline:nn { { } { _no_strip } }
1783 {
1784 \tl_map_inline:nn { { } { _verb_safe } }
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\__cmd_grab_D_aux : NNnNNNN
\__cmd_grab_D_verb_safe:NN
\__cmd_grab_D_aux:NNnNN

1786 \cs_new_protected:cpe { __cmd_grab_D #1 ##1 ####1 #H#######l :w }
1787 HHHRH R L R R QR R RS
1788 \__cmd_run_code:

1789 {

1790 \exp_not:N \__cmd_grab_D_aux:NNnNNNN

1791 L R 2 (S # 3}
1792 \str_if_eq:nnTF {#1} { _long }

1793 \cs_set_protected:Npn

1794 \cs_set_protected_nopar:Npn

1795 \str_if_eq:nnTF {##1} { _obey_spaces }

179 { \exp_not:N \__cmd_peek_meaning_remove:NTF }
1797 { \exp_not:N \__cmd_peek_nonspace_remove:NTF }
1798 \str_if_eq:nnTF {####1} { _no_strip }

1799 { \exp_not:N \use_none:n }

1800 { \exp_not:N \use_ii:nn }

1801 \str_if_eq:nnTF {########1} { _verb_safe }

1802 { \exp_not:N \use:n }

1803 { \exp_not:N \use_none:n }

1804 }

1805 }

1806 }

1807 }

1808 }

This is a bit complicated. The idea is that, in order to check for nested optional argument
tokens ([[...]1 and so on) the argument needs to be grabbed without removing any
braces at all. If this is not done, then cases like [{[}] fail. So after testing for an optional
argument, it is collected piece-wise. Inserting a quark prevents loss of braces, and there
is then a test to see if there are nested delimiters to handle.

1500 \group_begin:

110 \char_set_catcode_other:N \""M

1811 \cs_new_protected:Npn \__cmd_grab_D_aux:NNnNNNN #1#2#3#4#5#6#7
1812 {

1813 \__cmd_grab_D_aux:NNnNN #1#2 {#3} #4 #6
1814 #7

1815 {

1816 \group_begin:

1817 \__cmd_grab_D_verb_safe:NN #1#5
1818 T

1819 #5 #1

1820 {

1821 #7 { \group_end: }

1822 \__cmd_grab_D_call:Nw #1

1823 }

1824 {

1825 #7 { \group_end: }

1826 \__cmd_add_arg:n { \NoValue }

1827 }

1828 3

1820 \group_end:

The only awkwardness here is the need to preserve the catcode of the search token: this
is done low-level for performance reasons. Only values that are realistic are included. As
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\__cmd_grab_D_nested:NNnN
\__cmd_grab_D_nested:w
\1__cmd_nesting_a_tl
\1__cmd_nesting_b_tl
\q__cmd

this does not cover spaces when they are skipped that has to be covered separately.
1830 \cs_new_protected:Npn \__cmd_grab_D_verb_safe:NN #1#2

1831 {

1832 \cs_set_eq:NN \do \char_set_catcode_other:N

1833 \dospecials

1834 \char_set_catcode_other:N \""M

1835 \token_if_eq_meaning:NNT #2 \__cmd_peek_nonspace_remove:NTF
1836 { \char_set_catcode_space:n { ‘\ 1} }

1837 \use:c

1838 {

1839 char_set_catcode_

1840 \if _catcode:w \c_math_toggle_token #1 math_toggle \else:
1841 \if _catcode:w ~ #1 math_superscript \else:

1842 \if_catcode:w \c_math_subscript_token #1 math_subscript \else:
1843 \if_catcode:w A #1 letter \else:

1844 other \fi: \fi: \fi: \fi:

1845 :N

1846 T

1847 #1

1848 }

Inside the “standard” grabber, there is a test to see if the grabbed argument is entirely
enclosed by braces. There are a couple of extra factors to allow for: the argument might
be entirely empty, and spaces at the start and end of the input must be retained around
a brace group. Also notice that a blank argument might still contain spaces. To allow
for suppression of brace stripping, the business end is passed here as #5.

1820 \cs_new_protected:Npn \__cmd_grab_D_aux:NNnNN #1#2#3#4#5

1850 {

1851 \tl_set:Nn \1__cmd_signature_tl {#3}

1852 \exp_after:wN #4 \1__cmd_fn_t1l ##1 #2

1853 {

- \tl_if in:nnTF {##1} {#1}

1855 { \__cmd_grab_D_nested:NNnN #1 #2 {##1} #4 }

1856 {

1857 \tl_if_blank:oTF { \use_none:n ##1 }

1858 { \__cmd_add_arg:o { \use_none:n ##1 } }

1859 {

1860 \str_if_eq:eeTF

1861 { \exp_not:o { \use_none:n ##1 } }

1862 { { \exp_not:o { \use_ii:nnn ##1 \q_nil } } }
1863 { \__cmd_add_arg:o { #5 ##1 } }

1864 { \__cmd_add_arg:o { \use_none:n ##1 } }
1865 }

1866 }

1867 }

1868 }

(End of definition for \__cmd_grab_D:w and others.)

Catching nested optional arguments means more work. The aim here is to collect up
each pair of optional tokens without TEX helping out, and without counting anything.
The code above will already have removed the leading opening token and a closing token,
but the wrong one. The aim is then to work through the material grabbed so far and
divide it up on each opening token, grabbing a closing token to match (thus working in
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\__cmd_grab_D_call:Nw

pairs). Once there are no opening tokens, then there is a second check to see if there
are any opening tokens in the second part of the argument (for things like [1[1). Once
everything has been found, the entire collected material is added to the output as a single
argument. The only tricky part here is ensuring that any grabbing function that might
run away is named after the function currently being parsed and not after xparse. That
leads to some rather complex nesting! There is also a need to prevent the loss of any
braces, hence the insertion and removal of quarks along the way.

160 \tl_new:N \1__cmd_nesting_a_tl

170 \tl_new:N \1__cmd_nesting b_tl

171 \quark_new:N \qg__cmd

1s72 \cs_new_protected:Npn \__cmd_grab_D_nested:NNnN #1#2#3#4

1873 {

1874 \tl_clear:N \1__cmd_nesting_a_tl

1875 \tl_clear:N \1__cmd_nesting b_tl

1876 \exp_after:wN #4 \1__cmd_fn_t1l ##1 #1 ##2 \q__cmd ##3 #2
1877 {

1878 \tl_put_right:No \1__cmd_nesting_a_tl { \use_none:n ##1 #1 }
1879 \tl_put_right:No \1__cmd_nesting_b_tl { \use_i:nn #2 ##3 }
1880 \tl_if_in:nnTF {##2} {#1}

1881 {

1882 \1l__cmd_fn_tl

1883 \q_nil ##2 \q__cmd \ERROR

1884 }

1885 {

1886 \tl_put_right:Ne \1__cmd_nesting_a_tl

1887 { \__cmd_grab_D_nested:w \q_nil ##2 \q_stop }
1888 \tl_if_in:NnTF \1__cmd_nesting_b_t1l {#1}

1889 {

1890 \tl_set_eq:NN \1__cmd_tmpa_tl \1__cmd_nesting b_tl
1891 \tl_clear:N \1__cmd_nesting_b_tl

1892 \exp_after:wN \1__cmd_fn_t1l \exp_after:wN

1893 \q_nil \1__cmd_tmpa_tl \q_nil \q__cmd \ERROR
1894 }

1895 {

1896 \tl_put_right:No \1__cmd_nesting_a_tl

1897 \1__cmd_nesting b_tl

1898 \__cmd_add_arg:V \1__cmd_nesting_a_tl

1899 }

1900 }

1901 }

1902 \1__cmd_fn_t1 #3 \g_nil \gq__cmd \ERROR

1903 }

100+ \cs_new:Npn \__cmd_grab_D_nested:w #1 \g_nil \g_stop
wos  { \exp_not:o { \use_none:n #1 } }

(End of definition for \__cmd_grab_D_nested:NNnN and others.)

For D and R-type arguments, to avoid losing any braces, a token needs to be inserted
before the argument to be grabbed. If the argument runs away because the closing token
is missing then this inserted token shows up in the terminal. Ideally, #1 would therefore
be used directly, but that is no good as it will mess up the rest of the grabber. Instead,
a copy of #1 with an altered category code is used, as this will look right in the terminal
but will not mess up the grabber. The only issue then is that the category code of #1
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\__cmd_grab_E:w
\__cmd_grab_E_long:w
\__cmd_grab_E_obey_spaces:w
\__cnd_grab E long obey_spaces:w
\__cmd_grab_E:nnNN
\__cmd_grab_E_loop:NnN
\__cmd_grab_E_finalize:

is unknown. So there is a quick test to ensure that the inserted token can never be
matched by the grabber. (This assumes that the open and close delimiters are not the
same character with different category codes, but that really should not happen in any
sensible document-level syntax.) An exception is when #1 is a control sequence token,
in which case the character-token treatment is no good because if hit with \token_to_-
str:N it would add sputios tokens to the argument. In this case a different branch is
taken. The token inserted is then the same (csname) as #1, but with a space appended,
so that the grabber don’t see it as another of the same delimiter.

w06 \cs_new_protected_nopar:Npn \__cmd_grab_D_call:Nw #1

1907 {

1008 \token_if_eq_catcode:NNTF + #1

1909 {

1910 \exp_after:wN \exp_after:wN \exp_after:wN
1011 \1__cmd_fn_t1 \char_generate:nn { ‘#1 } { 11 }
1912 }

1913 {

1914 \__cmd_token_if_cs:NTF #1

1915 {

1916 \exp_after:wN \1__cmd_fn_tl

1017 \cs:w \cs_to_str:N #1 ~ \cs_end:

1918 ¥

1919 {

1920 \exp_after:wN \1__cmd_fn_tl

1921 \token_to_str:N #1

1922 3

1923 }

1924 }

(End of definition for \__cmd_grab_D_call:Nw.)

Everything here needs to point to a loop.

1025 \cs_new_protected:Npn \__cmd_grab_E:w #1#2 \__cmd_run_code:

1926 {

1027 \__cmd_grab_E:nnNN {#1} {#2}

1028 \cs_set_protected_nopar:Npn

1929 \__cmd_peek_nonspace_remove:NTF
1930 }

1031 \cs_new_protected:Npn \__cmd_grab_E_long:w #1#2 \__cmd_run_code:
1932 {
1033 \__cmd_grab_E:nnNN {#1} {#2}

1034 \cs_set_protected:Npn

1935 \__cmd_peek_nonspace_remove :NTF

1936 }

1037 \cs_new_protected:Npn \__cmd_grab_E_obey_spaces:w #1#2 \__cmd_run_code:
1938 {

1939 \__cmd_grab_E:nnNN {#1} {#2}

1940 \cs_set_protected_nopar:Npn

1041 \__cmd_peek_meaning_remove:NTF

1942 }

1943 \cs_new_protected:Npn \__cmd_grab_E_long_obey_spaces:w #1#2 \__cmd_run_code:
1944 {

1045 \__cmd_grab_E:nnNN {#1} {#2}

1946 \cs_set_protected:Npn
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\__cmd_grab_m:w
\__cmd_grab_m_long:w

1947 \__cmd_peek_meaning_remove:NTF

1948 }

A loop is needed here to allow a random ordering of keys. These are searched for one at
a time, with any not found needing to be tracked: they can appear later. The grabbed
values are held in a property list which is then turned into an ordered list to be passed
back to the user.

1049 \cs_new_protected:Npn \__cmd_grab_E:nnNN #1#2#3#4

1950 {

1051 \exp_after:wN #3 \1__cmd_fn_tl ##1##2##3

1952 {

1053 \prop_put:Nnn \1__cmd_tmp_prop {##1} {##3}

1954 \__cmd_grab_E_loop:NnN #4 { } ##2 \g_recursion_stop

1955 T

1056 \prop_clear:N \1__cmd_tmp_prop

1957 \tl_set:Nn \1__cmd_signature_tl {#2}

1958 \cs_set_protected:Npn \__cmd_grab_E_finalize:

1959 {

1960 \tl_map_inline:nn {#1}

1961 {

1962 \prop_get:NnNF \1__cmd_tmp_prop {####1} \1__cmd_tmpb_tl
1963 { \tl_set:Nn \1__cmd_tmpb_tl { \NoValue } }

1964 \tl_put_right:Ne \1__cmd_args_tl

1965 { { \exp_not:V \1__cmd_tmpb_t1 } }

1966 }

1967 \1__cmd_signature_tl \__cmd_run_code:

1968 }

1969 \__cmd_grab_E_loop:NnN #4 { } #1 \q_recursion_tail \q_recursion_stop
1970 ¥

171 \cs_new_protected:Npn \__cmd_grab_E_loop:NnN #1#2#3#4 \q_recursion_stop
1972 {

1973 \cs_if_eq:NNTF #3 \q_recursion_tail

1974 { \__cmd_grab_E_finalize: }

1975 {

1976 #1 #3

1977 { \1__cmd_fn_t1 #3 {#2#4} }

1978 { \__cmd_grab_E_loop:NnN #1 {#2#3} #4 \q_recursion_stop }
1979 T

1980 }

1051 \cs_new_protected:Npn \__cmd_grab_E_finalize: { }

(End of definition for \__cmd_grab_E:w and others.)

Collecting a single mandatory argument is quite easy.

s> \cs_new_protected:Npn \__cmd_grab_m:w #1 \__cmd_run_code:

1983 {

1084 \tl_set:Nn \1__cmd_signature_tl {#1}

1985 \exp_after:wN \cs_set_protected_nopar:Npn \1__cmd_fn_tl ##1
1986 { \__cmd_add_arg:n {##1} }

1087 \1l__cmd_fn_tl

1988 ¥

100 \cs_new_protected:Npn \__cmd_grab_m_long:w #1 \__cmd_run_code:
1990 {
1991 \tl_set:Nn \1__cmd_signature_tl {#1}
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\__cmd_grab_m_1:
\__cmd_grab_m_2:
\__cmd_grab_m_3:
\__cmd_grab_m_4:
\__cmd_grab_m_5:
\__cmd_grab_m_6:
\__cmd_grab_m_7:
\__cmd_grab_m_8:

s = £ £ £ 5 5 5 5

\__cmd_grab_m_9:
\__cmd_grab_m_aux:Nnnnnnnnn

1992

1993

1994

1995

}

\exp_after:wN \cs_set_protected:Npn \1__cmd_fn_t1l ##1
{ \__cmd_add_arg:n {##1} }
\1__cmd_fn_t1

(End of definition for \__cmd_grab_m:w and \__cmd_grab_m_long:w.)

Grabbing 1-8 mandatory arguments is done by giving 8-1 known arguments to a 9-
argument function that stores them in \1__cmd_args_tl. For simplicity, grabbing 9
mandatory arguments is done by grabbing 5 then 4 arguments.

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

\cs_new_protected_nopar:Npn \__cmd_grab_m_aux:Nnnnnnnnn #1#2#3#4#5#6#7#8#9

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

}

\cs_

{

\tl_put_right:No \1__cmd_args_tl
{ #1 {#2} {#3} {#4} {#5} {#6} {#7} {#8} {#9} }
\1__cmd_signature_tl \__cmd_run_code:

new_protected:cpn { __cmd_grab_m_1:w } #1 \__cmd_run_code:

\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \__cmd_grab_m_aux:

\l1__cmd_fn_tl \use_none:nnnnnnn { } { } { } { >+ {3} {}{}
new_protected:cpn { __cmd_grab_m_2:w } #1 \__cmd_run_code:

\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \__cmd_grab_m_aux:

\l1__cmd_fn_tl \use_none:nnnnnn { } { } { Y { XY {2} {2
new_protected:cpn { __cmd_grab_m_3:w } #1 \__cmd_run_code:

\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \__cmd_grab_m_aux:

\l__cmd_fn_tl \use_none:nnnnn { } { } {}{} {1}
new_protected:cpn { __cmd_grab_m_4:w } #1 \__cmd_run_code:

\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_tl \__cmd_grab_m_aux:

\1__cmd_fn_t1l \use_none:nnnn { } { } { } { }
new_protected:cpn { __cmd_grab_m_5:w } #1 \__cmd_run_code:

\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_tl \__cmd_grab_m_aux:

\1__cmd_fn_tl \use_none:nnn { } { } { }
new_protected:cpn { __cmd_grab_m_6:w } #1 \__cmd_run_code:
\tl_set:Nn \1__cmd_signature_tl {#1}

\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \
\1__cmd_fn_tl \use_none:nn { } { }

new_protected:cpn { __cmd_grab_m_7:w } #1 \__cmd_run_code:
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Nnnnnnnnn
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\__cmd_grab_R:w
\__cmd_grab_R_long:w
\__cmd_grab_R_aux:NNnN

\__cmd_grab_t:w
\__cmd_grab_t_obey_spaces:w
\__cmd_grab_t_aux:NNw

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2053

2054

\tl_set:Nn \1__cmd_signature_tl {#1}
\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \__cmd_grab_m_aux:Nnnnnnnnn
\1__cmd_fn_t1l \use_none:n { }
}
\cs_new_protected:cpn { __cmd_grab_m_8:w } #1 \__cmd_run_code:
{
\tl_set:Nn \1__cmd_signature_tl {#1}
\exp_after:wN \cs_set_eq:NN \1__cmd_fn_t1 \__cmd_grab_m_aux:Nnnnnnnnn
\1__cmd_fn_tl \prg_do_nothing:
}
\cs_new_protected:cpe { __cmd_grab_m_9:w }
{
\exp_not:c { __cmd_grab_m_5:w }
\exp_not:c { __cmd_grab_m_4:w }
}

(End of definition for \__cmd_grab_m_1:w and others.)

The grabber for R-type arguments is basically the same as that for D-type ones, but
always skips spaces (as it is mandatory) and has a hard-coded error message.

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

\cs_new_protected:Npn \__cmd_grab_R:w #1#2#3 \__cmd_run_code:
{ \__cmd_grab_R_aux:NNnN #1 #2 {#3} \cs_set_protected_nopar:Npn }
\cs_new_protected:Npn \__cmd_grab_R_long:w #1#2#3 \__cmd_run_code:
{ \__cmd_grab_R_aux:NNnN #1 #2 {#3} \cs_set_protected:Npn }
\cs_new_protected:Npn \__cmd_grab_R_aux:NNnN #1#2#3#4
{
\__cmd_grab_D_aux:NNnNN #1 #2 {#3} #4 \use_ii:nn
\__cmd_peek_nonspace_remove:NTF #1
{ \__cmd_grab_D_call:Nw #1 }
{
\msg_error:nnee { cmd } { missing-required }
{ \__cmd_environment_or_command: }
{ \token_to_str:N #1 }
\__cmd_add_arg:n { \NoValue }
}
}

(End of definition for \__cmd_grab_R:w, \__cmd_grab_R_long:w, and \__cmd_grab_R_aux:NNnN.)

Dealing with a token is quite easy. Check the match, remove the token if needed and add
a flag to the output.

2071
2072

2073

2074

\cs_new_protected:Npn \__cmd_grab_t:w
{ \__cmd_grab_t_aux:NNw \__cmd_peek_nonspace_remove:NTF }
\cs_new_protected:Npn \__cmd_grab_t_obey_spaces:w
{ \__cmd_grab_t_aux:NNw \__cmd_peek_meaning_remove:NTF }
\cs_new_protected:Npn \__cmd_grab_t_aux:NNw #1#2#3 \__cmd_run_code:
{
\tl_set:Nn \1__cmd_signature_tl {#3}
\exp_after:wN \cs_set_protected:Npn \1__cmd_fn_tl

{
#1 #2
{ \__cmd_add_arg:n { \BooleanTrue } }
{ \__cmd_add_arg:n { \BooleanFalse } }
}
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\1__cmd_v_arg_tl

\__cmd_grab_v:w
\__cmd_grab_v_long:w
\__cmd_grab_v_aux:w
\__cmd_grab_v_group_end:

2084 \1l__cmd_fn_tl
2085 }

(End of definition for \__cmd_grab_t:w, \__cmd_grab_t_obey_spaces:w, and \__cmd_grab_t_aux:NNw.)

2086 \tl_new:N \1__cmd_v_arg_tl

Firstly, it is necessary to change \tex_endlinechar:D so that newlines in different cat-
code regimes (e.g., \ExplSyntax0On) are not misinterpreted as spaces. The opening de-
limiter is the first non-space token, and is never read verbatim. This is required by
consistency with the case where the preceding argument was optional and absent: then
TEX has already read and tokenized that token when looking for the optional argument.
The first thing is thus to check is that this delimiter is a character, and to distinguish
the case of a left brace (in that case, \group_align_safe_end: is needed to compen-
sate for the begin-group character that was just seen). Then set verbatim catcodes with
\__cmd_grab_v_aux_catcodes:

The group keep catcode changes local, and \group_align_safe_begin/end: allow
to use a character with category code 4 (normally &) as the delimiter (all commands
do \group_align_safe_begin/end:, so there’s no need to do that again here). It is
ended by \__cmd_grab_v_group_end:, which smuggles the collected argument out of
the group.

2067 \cs_new_protected:Npn \__cmd_grab_v:w

2088 {

2089 \bool_set_false:N \1__cmd_long_bool
2000 \__cmd_grab_v_aux:w

2091 }

2002 \cs_new_protected:Npn \__cmd_grab_v_long:w
2093 {

2004 \bool_set_true:N \1__cmd_long_bool

2005 \__cmd_grab_v_aux:w

2096 }

2007 \cs_new_protected:Npn \__cmd_grab_v_aux:w #1 \__cmd_run_code:

2098 {

2000 \tl_set:Nn \1__cmd_signature_tl {#1}

2100 \group_begin:

2101 \tex_escapechar:D = 92 \scan_stop:

2102 \tex_endlinechar:D = ‘\""M \scan_stop:

2103 \tl_clear:N \1__cmd_v_arg_tl

2104 \peek_remove_spaces:n

2105 {

2106 \peek_meaning_remove:NTF \c_group_begin_token
2107 {

2108 \group_align_safe_end:

2109 \__cmd_grab_v_bgroup:

2110 }

2111 {

2112 \peek_N_type:TF

2113 { \__cmd_grab_v_aux_test:N }

2114 { \__cmd_grab_v_aux_abort:n { } }
2115 }

2116 }
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\__cmd_grab_v_aux_test:N
\__cmd_grab_v_aux_loop:N
\__cmd_grab_v_aux_loop:NN
\__cmd_grab_v_aux_loop_end:

2117 ¥

2115 \cs_new_protected:Npn \__cmd_grab_v_group_end:

2119 {

2120 \exp_args:NNNo

2121 \group_end:

2122 \tl_set:Nn \1__cmd_v_arg_tl { \1__cmd_v_arg_tl }
2123 }

(End of definition for \__cmd_grab_v:w and others.)

Check that the opening delimiter is a character, setup category codes, then start reading
tokens one by one, keeping the delimiter as an argument. If the verbatim was not nested,
we will be grabbing one character at each step. Unfortunately, it can happen that what
follows the verbatim argument is already tokenized. Thus, we check at each step that
the next token is indeed a “nice” character, i.e., is not a character with category code
1 (begin-group), 2 (end-group) or 6 (macro parameter), nor the space character, with
category code 10 and character code 32, nor a control sequence. The partially built
argument is stored in \1__cmd_v_arg_tl. If we ever meet a token which we cannot
grab (non-N-type), or which is not a character according to \__cmd_grab_v_token_if_-
char:NTF, then we bail out with \__cmd_grab_v_aux_abort:n. Otherwise, we stop at
the first character matching the delimiter.

2122 \cs_new_protected:Npn \__cmd_grab_v_aux_test:N #1

2125 {

2126 \__cmd_grab_v_token_if_char:NTF #1

2127 {

2128 \__cmd_grab_v_aux_put:N #1

2129 \__cmd_grab_v_aux_catcodes:

2130 \__cmd_grab_v_aux_loop:N #1

2131 }

2132 { \__cmd_grab_v_aux_abort:n {#1} #1 }
2133 }

2131 \cs_new_protected:Npn \__cmd_grab_v_aux_loop:N #1
2135 {

2136 \peek_N_type:TF

2137 { \__cmd_grab_v_aux_loop:NN #1 }

2138 { \__cmd_grab_v_aux_abort:n { } }

2139 }

2120 \cs_new_protected:Npn \__cmd_grab_v_aux_loop:NN #1#2
2141 {

2142 \__cmd_grab_v_token_if_char:NTF #2

2143 {

2144 \token_if_eq_charcode:NNTF #1 #2
2145 { \__cmd_grab_v_aux_loop_end: }
2146 {

2147 \__cmd_grab_v_aux_put:N #2

2148 \__cmd_grab_v_aux_loop:N #1

2149 ¥

2150 }

2151 { \__cmd_grab_v_aux_abort:n {#2} #2 }
2152 3

2153 \cs_new_protected:Npn \__cmd_grab_v_aux_loop_end:
2154 {

2155 \__cmd_grab_v_group_end:
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\1__cmd_v_nesting_int

\__cmd_grab_v_bgroup:
\__cmd_grab_v_bgroup_loop:
\__cmd_grab_v_bgroup_loop:N

2156 \__cmd_add_arg:e { \tl_tail:N \1__cmd_v_arg_tl }
2157 }

(End of definition for \__cmd_grab_v_aux_test:N and others.)

2155 \int_new:N \1__cmd_v_nesting_int

If the opening delimiter is a left brace, we keep track of how many left and right braces
were encountered so far in \1__cmd_v_nesting_int (the methods used for optional ar-
guments cannot apply here), and stop as soon as it reaches 0.

Some care was needed when removing the opening delimiter, which has already
been assigned category code 1: using \peek_meaning_remove:NTF in the \__cmd_grab_-
v_aux:w function would break within alignments. Instead, we first convert that token to
a string, and remove the result as a normal undelimited argument.

2150 \cs_new_protected:Npe \__cmd_grab_v_bgroup:

2160 {

2161 \exp_not:N \__cmd_grab_v_aux_catcodes:

2162 \exp_not:n { \int_set:Nn \1__cmd_v_nesting int { 1 } }
2163 \exp_not:N \__cmd_grab_v_aux_put:N \iow_char:N \{
2164 \exp_not:N \__cmd_grab_v_bgroup_loop:

2165 }

2166 \cs_new_protected:Npn \__cmd_grab_v_bgroup_loop:

2167 {

2168 \peek_N_type:TF

2169 { \__cmd_grab_v_bgroup_loop:N }

2170 { \__cmd_grab_v_aux_abort:n { } }

2171 }

2172 \cs_new_protected:Npn \__cmd_grab_v_bgroup_loop:N #1

2173 {

2174 \__cmd_grab_v_token_if_char:NTF #1

2175 {

2176 \token_if_eq_charcode:NNTF \c_group_end_token #1
2177 {

2178 \int_decr:N \1__cmd_v_nesting_int

2179 \int_compare:nNnTF \1__cmd_v_nesting_int > O
2180 {

2181 \__cmd_grab_v_aux_put:N #1

2182 \__cmd_grab_v_bgroup_loop:

2183 }

2184 { \__cmd_grab_v_aux_loop_end: }

2185 }

2186 {

2187 \token_if_eq_charcode:NNT \c_group_begin_token #1
2188 { \int_incr:N \1__cmd_v_nesting_int }

2189 \__cmd_grab_v_aux_put:N #1

2190 \__cmd_grab_v_bgroup_loop:

2191 ¥

2192 ¥

2103 { \__cmd_grab_v_aux_abort:n {#1} #1 }

2194 ¥

(End of definition for \__cmd_grab_v_bgroup:, \__cmd_grab_v_bgroup_loop: , and
\__cmd_grab_v_bgroup_loop:N.)
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\__cmd_grab_v_aux_catcodes: The approach for short verbatim arguments is to make the end-line character a macro
\__cmd_grab_v_aux_abort:n parameter character: this is forbidden by the rest of the code. Then the error branch
can check what caused the bail out and give the appropriate error message.
2105 (latexrelease) \IncludeInRelease{2025/06/01}{\__cmd_grab_v_aux_catcodes:}

210 (latexrelease) {Active~spaces~and~tabs}
2197 \cs_new_protected:Npn \__cmd_grab_v_aux_catcodes:

2198 {

2199 \cs_set_eq:NN \do \char_set_catcode_other:N

2200 \dospecials

2201 \char_set_catcode_active:n { ‘\ }

2202 \char_set_catcode_active:n { ‘\""I }

2203 \bool_if:NTF \1__cmd_long_bool

2204 { \char_set_catcode_other:n { \tex_endlinechar:D } }

2205 { \char_set_catcode_parameter:n { \tex_endlinechar:D } }

2206 }

2207 (latexrelease) \EndIncludeInRelease

2205 (latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_grab_v_aux_catcodes:}}
2200 (latexrelease) {Active~spaces~and~tabs}

2210 (latexrelease) \cs_new_protected:Npn \__cmd_grab_v_aux_catcodes:

2211 (latexrelease) {

2212 (latexrelease) \cs_set_eq:NN \do \char_set_catcode_other:N

2213 (latexrelease) \dospecials

2214 (latexrelease) \bool_if:NTF \1__cmd_long bool

2215 (latexrelease) { \char_set_catcode_other:n { \tex_endlinechar:D } }
2216 (latexrelease) { \char_set_catcode_parameter:n { \tex_endlinechar:D } }
2217 (latexrelease) }

2215 (latexrelease) \EndIncludeInRelease

2219 \cs_new_protected:Npn \__cmd_grab_v_aux_abort:n #1

2220 {

2221 \__cmd_grab_v_group_end:

2222 \exp_after:wN \exp_after:wN \exp_after:wN

2223 \peek_meaning_remove:NTF \char_generate:nn { \tex_endlinechar:D } { 6 }
2224 {

2225 \msg_error:nneee { cmd } { verbatim-nl }

2226 { \__cmd_environment_or_command: }

2227 { \tl_to_str:N \1__cmd_v_arg_tl }

2228 { \tl_to_str:n {#1} }

2229 \__cmd_add_arg:n { \NoValue }

2230 }

2231 {

232 \msg_error:nneee { cmd } { verbatim-tokenized }
2233 { \__cmd_environment_or_command: }

2234 { \tl_to_str:N \1__cmd_v_arg_tl }

2235 { \tl_to_str:n {#1} }

2236 \__cmd_add_arg:n { \NoValue }

2237 ¥

2238 }

(End of definition for \__cmd_grab_v_aux_catcodes: and \__cmd_grab_v_aux_abort:n.)

\__cmd_grab_v_aux_put:N Storing one token in the collected argument: everything as-is except for end-of-lines, with
\exp_not:N to handle actives.

230 (latexrelease) \IncludeInRelease{2025-06-01}{\__cmd_grab_v_aux_put:N})
2210 (latexrelease) {Use~more~std~catcodes}
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\__cnd_grab v token if char:NTF

\__cmd_add_arg:
\__cmd_add_arg:
\__cmd_add_arg:
\__cmd_add_arg:

®o o < B

2241 \cs_new_protected:Npn \__cmd_grab_v_aux_put:N #1

2242 {

2243 \tl_put_right:Ne \1__cmd_v_arg_tl

2244 {

2245 \int_compare:nNnTF {‘#1} = \tex_endlinechar:D
2246 { \exp_not:N \obeyedline }

2247 { \exp_not:N #1 }

2248 }

2249 }

latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2024/06/01}\__cmd_grab_v_aux_put:N}}
latexrelease) {Endlines~as~\obeyedline}

latexrelease) \cs_new_protected:Npn \__cmd_grab_v_aux_put:N #1

2252

2253

2251 (latexrelease) {
2055 (latexrelease \tl_put_right:Nx \1__cmd_v_arg_ tl
2256 (latexrelease {
2257 (latexrelease \token_if_active:NTF #1
2255 (latexrelease { \exp_not:N #1 }
2250 (latexrelease {
2260 (latexrelease \int_compare:nNnTF {‘#1} = \tex_endlinechar:D
261 (latexrelease { \exp_not:N \obeyedline }
2262 (latexrelease { \token_to_str:N #1 }
}
2264
2265 (latexrelease)

latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{2020/10/01}{\__cmd_grab_v_aux_put:N}J
latexrelease

2266
2267
{Endlines~as~\obeyedline}

latexrelease) \cs_new_protected:Npn \__cmd_grab_v_aux_put:N #1

{

2268
2269
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease) }

2277 (latexrelease) \EndIncludeInRelease

2270
\tl_put_right:Nx \1__cmd_v_arg_tl
{

2271
2272

\token_if_active:NTF #1
{ \exp_not:N #1 } { \token_to_str:N #1 }

2273
2274

}

2275

N

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
2263 (latexrelease)

(latexrelease) F
( )
( )
( )
( )
( )
{ )
( )
( )
( )
( )
( )
( )
)

2276

(End of definition for \__cmd_grab_v_aux_put:N.)

This function assumes that the escape character is printable. Then the string represen-
tation of control sequences is at least two characters, and \str_tail:n only removes the
escape character. Macro parameter characters are doubled by \tl_to_str:n, and will
also yield a non-empty result, hence are not considered as characters.

273 \cs_new_protected:Npn \__cmd_grab_v_token_if_char:NTF #1

279 { \str_if_eq:eeTF { } { \str_tail:n {#1} } }

(End of definition for \__cmd_grab_v_token_if_char:NTF.)

When an argument is found it is stored, then further arguments are grabbed by calling
\1__cmd_signature_tl.

2260 \cs_new_protected:Npn \__cmd_add_arg:n #1
2281 {
2282 \tl_put_right:Nn \1__cmd_args_tl { {#1} }
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\__cmd_expandable_grab_D:w

\__cnd_expandable grab D:NNNwNN

\__cnd_expandable grab D:NNNwNNnnn
\__cmd_expandable_grab_D:Nw

\__cnd_expandable_grab_D:nnlVNNwlil

2283 \1__cmd_signature_tl \__cmd_run_code:
2284 }

285 \cs_generate_variant:Nn \__cmd_add_arg:n { V., o , e }

(End of definition for \__cmd_add_arg:n.)

1.28 Grabbing arguments expandably

The first step is to grab the first token or group. The generic grabbers \(function}),
and \(function), are just after \q__cmd, we go and find them (and use the long one).
286 \cs_new:Npn \__cmd_expandable_grab_D:w #1 \q__cmd #2#3
257 { #2 { \__cmd_expandable_grab_D:NNNwNNn #1 \q__cmd #2 #3 } }
We then wish to test whether #7, which we just grabbed, is exactly #2. A preliminary test
is whether their string representations coincide, then expand the only grabber function we
have, #1, once: the two strings below are equal if and only if #7 matches #2 exactly.? The
preliminary test is needed as #7 could validly contain \par (because a later mandatory
argument could be long) and our grabber may be short. If #7 does not match #2, then the
optional argument is missing, we use the default \NoValue, and put back the argument
#7 in the input stream.

If it does match, then interesting things need to be done. We will grab the argument
piece by piece, with the following pattern:

(grabber) {(tokens)}
\g_nil {(piece 1)} (piece 2) \ERROR \q__cmd
\q_nil (input stream)

The (grabber) will find an opening delimiter in (piece 2), take the \q__cmd as a sec-
ond delimiter, and find more material delimited by the closing delimiter in the (input
stream). We then move the part before the opening delimiter from (piece 2) to (piece
1), and the material taken from the (input stream) to the (piece 2). Thus, the argu-
ment moves gradually from the (input stream) to the (piece 2), then to the (piece 1)
when we have made sure to find all opening and closing delimiters. This two-step process
ensures that nesting works: the number of opening delimiters minus closing delimiters
in (piece 1) is always equal to the number of closing delimiters in (piece 2). We stop
grabbing arguments once the (piece 2) contains no opening delimiter any more, hence
the balance is reached, and the final argument is (piece 1) (piece 2).

228 \cs_new:Npn \__cmd_expandable_grab_D:NNNwNNn #1#2#3#4 \q__cmd #5#6#7

2289 {

2290 \str_if_eq:nnTF {#2} {#7}

2291 {

2202 \str_if_eq:onTF

2293 {#1 {3} {73} #7 #2 \q__cmd #3 }
2204 {{r{#23r {21

2205 }

2206 { \use_ii:nn }

21t is obvious that if #7 matches #2 then the strings are equal. We must check the converse. The right-
hand-side of \str_if_eq:onTF does not end with #3, implying that the grabber function took everything
as its arguments. The first brace group can only be empty if #7 starts with #2, otherwise the brace group
preceding #7 would not vanish. The third brace group is empty, thus the \q__cmd that was used by
our grabber #1 must be the one that we inserted (not some token in #7), hence the second brace group
contains the end of #7 followed by #2. Since this is #2 on the right-hand-side, and no brace can be lost
there, #7 must contain nothing else than its leading #2.
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2208 #1

2290 { \__cmd_expandable_grab_D:NNNwNNnnn #1#2#3#4 \q__cmd #5#6 }
2300 \g_nil { } #2 \ERROR \q__cmd \ERROR

2301 }

2302 { #4 { \NoValue } \q__cmd #5 #6 {#7} }

2303 }

At this stage, #7 is \q_nil {(piece 1)} (more for piece 1), and we want to concatenate
all that, removing \q_nil, and keeping the opening delimiter #2. Simply use \use_ii:nn.
Also, #8 is (remainder of piece 2) \ERROR, and #9 is \ERROR (more for piece 2).
We concatenate those, replacing the two \ERROR by the closing delimiter #3.

2304 \cs_new:Npn \__cmd_expandable_grab_D:NNNwNNnnn #1#2#3#4 \q__cmd #b#6#7#8#9

2305 {

2306 \exp_args:Nof \__cmd_expandable_grab_D:nnNNNwNN

2307 { \use_ii:nn #7 #2 }

2308 { \__cmd_expandable_grab_D:Nw #3 \exp_stop_f: #8 #9 }
2309 #1#2#3 #4 \q__cmd #5 #6

2310 }

311 \cs_new:Npn \__cmd_expandable_grab_D:Nw #1#2 \ERROR \ERROR { #2 #1 }

Armed with our two new (pieces), we are ready to loop. However, we must first see if
(piece 2) (here #2) contains any opening delimiter #4. Again, we expand #3, this time
removing its whole output with \use_none:nnn. The test is similar to \t1_if_in:nnTF.
The token list is empty if and only if #2 does not contain the opening delimiter. In
that case, we are done, and put the argument (from which we remove a spurious pair of
delimiters coming from how we started the loop). Otherwise, we go back to looping with
\__cmd_expandable_grab_D:NNNwNNnnn. The code to deal with brace stripping is much
the same as for the non-expandable case.

> \cs_new:Npn \__cmd_expandable_grab_D:nnNNNwNN #1#2#3#4#5#6 \q__cmd #7#8

2313 {

23

2314 \exp_args:No \tl_if_empty:oTF

2315 { #3 { \use_none:nnn } #2 \q__cmd #5 #4 \q__cmd #5 }

2316 {

2317 \tl_if_blank:oTF { \use_none:nn #1#2 }

2318 { \__cmd_put_arg_expandable:ow { \use_none:nn #1#2 } }

2319 {

2320 \str_if_eq:eeTF

2321 { \exp_not:o { \use_none:nn #1#2 } }

2322 { { \exp_not:o { \use_iii:nnnn #1#2 \q_nil } } }

2323 { \__cmd_put_arg_expandable:ow { \use_iii:nnn #1#2 } }
2324 { \__cmd_put_arg_expandable:ow { \use_none:nn #1#2 } }
2325 }

2326 #6 \q__cmd #7 #8

2327 ¥

2328 {

2329 #3

2330 { \__cmd_expandable_grab_D:NNNwNNnnn #3#4#5#6 \q__cmd #7 #8 }
2331 \q_nil {#1} #2 \ERROR \g__cmd \ERROR

2332 }

2333 }

(End of definition for \__cmd_expandable_grab_D:w and others.)
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\__cnd_expandable grab D alt:NNwl

\__cnd_expandable grab D alt:w

\__cnd_expandable grab D alt:Nw

\__cmd_expandable_grab_E:w

\__cnd_expandable grab E long:w

\__cnd expandable grab E aux:w

\__cnd_expandable grab E test:nnw

\__cnd_expandable_grab E loop:nnnllii

\__cnd_expandable grab E find:nnw

\__cnd_expandable grab E find:w

\__cnd_expandable grab E end:nnw

When the delimiters are identical, nesting is not possible and a simplified approach is
used. The test concept here is the same as for the case where the delimiters are different
but there cannot be any nesting.

2331 \cs_new:Npn \__cmd_expandable_grab_D_alt:w #1 \q__cmd #2#3

2335 { #2 { \__cmd_expandable_grab_D_alt:NNwNNn #1 \q__cmd #2 #3 } }

233 \cs_new:Npn \__cmd_expandable_grab_D_alt:NNwNNn #1#2#3 \q__cmd #4#5#6

2337 {

2338 \str_if_eq:nnTF {#6} {#2}

2339 {

2340 \str_if_eq:onTF

2341 {#1 {2} #6 #2 #2 }

2342 { { } #2 }

2343 }

2344 { \use_ii:nn }

2345 {

2346 #1

2347 { \__cmd_expandable_grab_D_alt:NNwn #4 #5 #3 \q__cmd }
2348 #6 \ERROR

2349 T

2350 { #3 { \NoValue } \q__cmd #4 #5 {#6} }
2351 }

232 \cs_new:Npn \__cmd_expandable_grab_D_alt:NNwn #1#2#3 \q__cmd #4
2353 {

2354 \tl_if_blank:oTF { \use_none:n #4 }

2355 { \__cmd_put_arg_expandable:ow { \use_none:n #4 } }
2356 {

2357 \str_if_eq:eeTF

2358 { \exp_not:o { \use_none:n #4 } }

2350 { { \exp_not:o { \use_ii:nnn #4 \q_nil } } }

2360 { \__cmd_put_arg_expandable:ow { \use_ii:nn #4 } }
2361 { \__cmd_put_arg_expandable:ow { \use_none:n #4 } }
2362 }

2363 #3 \q__cmd #1 #2

2364 }

(End of definition for \__cmd_expandable_grab_D_alt:w, \__cmd_expandable_grab_D_alt:NNwNNn, and
\__cmd_expandable_grab_D_alt:Nwn.)

We keep track of long/short by placing the appropriate grabber as the third token after
\g__cmd; it is eventually removed by the end:nnw auxiliary. The aux:w auxiliary will be
called repeatedly with two arguments: the set of pairs (parser) (token), and the set
of arguments found so far (initially all {\NoValuel}). At each step, grab what follows in
the input stream then call the loop:nnnNNw auxiliary to compare it with each possible
embellishment in turn. This auxiliary’s #1 is what was found in the input, #2 collects
(parser) (token) pairs that did not match, #3 collects the corresponding arguments
found previously, #4 and #5 is the current pair, #6 is the remaining pairs, #7 is empty or
two \g_nil, and #8 is the current argument. If none of the pairs matched (determined
by \quark_if_nil:NTF) then call the end auxiliary to stop looking for embellishments,
remembering to put what was grabbed in the input back where it belongs, and storing
the arguments found just before \q__cmd. If the current argument #8 is not \NoValue or
if the input #1 does not match #5 (see t-type arguments below for a similar \str_if_-
eq:onTF test) then carry on the loop. Otherwise, we found a new embellishment: grab
the corresponding argument in the input using the find:w auxiliary. To avoid losing
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\__cmd_expandable_grab_m:w

\__cnd_expandable_grab m long:w

\

\__cnd_expandable_grab m_aux:wl

\__cmd_expandable_grab_R:w

\__cnd_expandable grab R aux

NNn

braces around that auxiliary’s argument we include a space, which will be eliminated in
the next loop through embellishments.

235 \cs_new:Npn \__cmd_expandable_grab_E:w #1 \q__cmd #2#3

236 { \__cmd_expandable_grab_E_aux:w #1 \q__cmd #2 #3 #3 }

2367 \cs_new:Npn \__cmd_expandable_grab_E_long:w #1 \q__cmd #2#3

238 { \__cmd_expandable_grab_E_aux:w #1 \q__cmd #2 #3 #2 }

2360 \cs_new:Npn \__cmd_expandable_grab_E_aux:w #1 \q__cmd #2#3#4

230 { #2 { \__cmd_expandable_grab_E_test:nnw #1 \g__cmd #2 #3 #4 } }
2371 \cs_new:Npn \__cmd_expandable_grab_E_test:nnw #1#2#3 \q__cmd #4#5#6#7
2372 {

2373 \__cmd_expandable_grab_E_loop:nnnNNw {#7} { } { }
2374 #1 \q_nil \g_nil \g_nil \q_mark #2 \g_nil

2375 #3 \q__cmd #4 #5 #6

2376 }

2377 \cs_new:Npn \__cmd_expandable_grab_E_loop:nnnNNw

2378 #1#2#3#4#5#6 \q_nil #7 \q_mark #8

2379 {

2380 \quark_if_nil:NTF #4

2381 { \__cmd_expandable_grab_E_end:nnw {#1} {#3} }
2382 {

2383 \tl_if_novalue:nTF {#8}

2384 { \str_if_eq:onTF { #4 { } #1 #5 } {#5} }
2385 { \use_ii:nn }

2386 { \__cmd_expandable_grab_E_find:w { #2 #4 #5 #6 } {#3} ~ }
2387 {

2388 \__cmd_expandable_grab_E_loop:nnnNNw
2389 {#1Y { #2 #4 #5 } { #3 {#8} }

2390 #6 \q_nil #7 \q_mark

2391 }

2392 }

2393 }

230 \cs_new:Npn \__cmd_expandable_grab_E_find:w #1 \q__cmd #2#3#4

2305 { #4 { \__cmd_expandable_grab_E_find:nnw #1 \q__cmd #2 #3 #4 } }

2305 \cs_new:Npn \__cmd_expandable_grab_E_find:nnw #1#2#3 \q_nil #4 \q__cmd #5#6#7#8
2307 { \__cmd_expandable_grab_E_aux:w {#1} { #2 {#8} #3 } #4 \q__cmd #5 #6 #7 }
2305 \cs_new:Npn \__cmd_expandable_grab_E_end:nnw #1#2#3 \q__cmd #4#5#6

2399 { #3 #2 \q__cmd #4 #5 {#1} }

(End of definition for \__cmd_expandable_grab_E:w and others.)

The mandatory case is easy: find the auxiliary after the \q__cmd, and use it directly to
grab the argument, then correctly position the argument before \q__cmd.

2s00 \cs_new:Npn \__cmd_expandable_grab_m:w #1 \q__cmd #2#3

200 { #3 { \__cmd_expandable_grab_m_aux:wNn #1 \q__cmd #2 #3 } }

2202 \cs_new:Npn \__cmd_expandable_grab_m_long:w #1 \q__cmd #2#3

203 { #2 { \__cmd_expandable_grab_m_aux:wNn #1 \q__cmd #2 #3 } }

2200 \cs_new:Npn \__cmd_expandable_grab_m_aux:wNn #1 \q__cmd #2#3#4

2405 { #1 {#4} \q__cmd #2 #3 }

(End of definition for \__cmd_expandable_grab_m:w, \__cmd_expandable_grab_m_long:w, and
\__cmd_expandable_grab_m_aux:wNn)

Much the same as for the D-type argument, with only the lead-off function varying.
2206 \cs_new:Npn \__cmd_expandable_grab_R:w #1 \q__cmd #2#3
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\__cnd_expandable grab R alt:w

\__cnd expandable grab R alt ausx:NNwllN

207 { #2 { \__cmd_expandable_grab_R_aux:NNNwNNn #1 \q__cmd #2#3 } }
2205 \cs_new:Npn \__cmd_expandable_grab_R_aux:NNNwNNn #1#2#3#4 \q__cmd #5#6#7
2409 {

2410 \str_if_eq:nnTF {#7} {#2}

2411 {

2412 \str_if_eq:onTF

2413 {#1 {3 {} #7 #2 \q__cmd #3 }

2414 {{r{#r{2r7

2415 }

2416 { \use_ii:nn }

2417 {

2418 #1

2419 { \__cmd_expandable_grab_D:NNNwNNnnn #1#2#3#4 \q__cmd #5#6 }
2420 \g_nil { } #2 \ERROR \g__cmd \ERROR

2421 }

2422 {

2423 \msg_expandable_error:nnff { cmd } { missing-required }

2424 { \exp_args:Nf \tl_trim_spaces:n { \token_to_str:N #5 } }
2425 { \tl_to_str:n {#2} }

2426 #4 { \NoValue } \q__cmd #5 #6 {#7}

2427 }

2428 }

(End of definition for \__cmd_expandable_grab_R:w and \__cmd_expandable_grab_R_aux:NNNwNNn.)

When the delimiters are identical, nesting is not possible and a simplified approach is
used. The test concept here is the same as for the case where the delimiters are different.
220 \cs_new:Npn \__cmd_expandable_grab_R_alt:w #1 \q__cmd #2#3

230 { #2 { \__cmd_expandable_grab_R_alt_aux:NNwNNn #1 \q__cmd #2#3 } }

231 \cs_new:Npn \__cmd_expandable_grab_R_alt_aux:NNwNNn #1#2#3 \q__cmd #4#5#6

2432 {

2433 \str_if_eq:nnTF {#6} {#2}

2434 {

2435 \str_if_eq:onTF

2436 {#1 {2} #6 #2 #2 }

2437 { { } #2 }

2438 }

2439 { \use_ii:nn }

2440 {

2441 #1

2442 { \__cmd_expandable_grab_D_alt:NNwn #4 #5 #3 \q__cmd }
2443 #6 \ERROR

2444 }

2445 {

2446 \msg_expandable_error:nnff { cmd } { missing-required }
2447 { \exp_args:Nf \tl_trim_spaces:n { \token_to_str:N #4 } }
2448 { \tl_to_str:n {#2} }

2449 #3 { \NoValue } \q__cmd #4 #5 {#6}

2450 }

2451 ¥

(End of definition for \__cmd_expandable_grab_R_alt:w and
\__cmd_expandable_grab_R_alt_aux:NNwNNn.)
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\__cmd_expandable_grab_t:w
\__cnd_expandable grab t aux:Nli

\__cmd_put_arg_expandable:nw
\__cmd_put_arg_expandable:ow

\__cmd_bool_reverse:N

As for a D-type argument, here we compare the grabbed tokens using the only parser we

have in order to work out if #2 is exactly equal to the output of the grabber.

252 \cs_new:Npn \__cmd_expandable_grab_t:w #1 \q__cmd #2#3

253 { #2 { \__cmd_expandable_grab_t_aux:NNwn #1 \q__cmd #2 #3 } }

25 \cs_new:Npn \__cmd_expandable_grab_t_aux:NNwn #1#2#3 \q__cmd #4#5#6
2455 {

2456 \str_if_eq:onTF { #1 { } #6 #2 } {#2}

2457 { #3 { \BooleanTrue } \q__cmd #4 #5 }

2458 { #3 { \BooleanFalse } \q__cmd #4 #5 {#6} }
2459 }

(End of definition for \__cmd_expandable_grab_t:w and \__cmd_expandable_grab_t_aux:NNwn.)

A useful helper, to store arguments when they are ready.

260 \cs_new:Npn \__cmd_put_arg_expandable:nw #1#2 \q__cmd { #2 {#1} \q__cmd }
261 \cs_generate_variant:Nn \__cmd_put_arg_expandable:nw { o }

(End of definition for \__cmd_put_arg_expandable:nw.)

1.29 Argument processors

A simple reversal.

262 \cs_new_protected:Npn \__cmd_bool_reverse:N #1

2463 {

2464 \bool_if:NTF #1

2465 { \tl_set:Nn \ProcessedArgument { \c_false_bool } }
2466 { \tl_set:Nn \ProcessedArgument { \c_true_bool } }
2467 ¥

(End of definition for \__cmd_bool_reverse:N.)
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\1__cmd_split_list_seq
\1__ecmd_split_list:sl
\__cmd_split_Iist_multi:nn
\__cmd_split_list_multi:nV
\__cmd_split_list_single:Nn

\__cmd_split_argument:nnn
\__cnd_split_argument aux:nnmn
\__cmd_split_argument_aux:n
\__cmd_split_argument_aux:wn

Splitting can take place either at a single token or at a longer identifier. To deal with
single active tokens, a two-part procedure is needed.

265 \seq_new:N \1__cmd_split_list_seq

260 \tl
2470 \CS
2471 {

2479 ¥
2480 \ cs
2481 {
2482
2483
2484
2485
2486 }
2487 \ Ccs
2488 \gr

_new:N \1__cmd_split_list_tl
_new_protected:Npn \__cmd_split_list:nn #1#2

\tl_if_single:nTF {#1}
{
\token_if_cs:NTF #1
{ \__cmd_split_list_multi:nn {#1} {#2} }
{ \__cmd_split_list_single:Nn #1 {#2} }
}
{ \__cmd_split_list_multi:nn {#1} {#2} }

_new_protected:Npn \__cmd_split_list_multi:nn #1#2

\seq_set_split:Nnn \1__cmd_split_list_seq {#1} {#2}
\tl_clear:N \ProcessedArgument
\seq_map_inline:Nn \1__cmd_split_list_seq

{ \tl_put_right:Nn \ProcessedArgument { {##1} } }

_generate_variant:Nn \__cmd_split_list_multi:nn { nV }
oup_begin:

2280 \char_set_catcode_active:N \~"@

2490 \ Ccs
2491 {
2492
2493
2494
2495

2496

2498
2499
2500
2501

2502 \gr

_new_protected:Npn \__cmd_split_list_single:Nn #1#2

\tl_set:Nn \1__cmd_split_list_tl {#2}
\group_begin:
\char_set_lccode:nn { ‘\""@ } { ‘#1 }
\tex_lowercase:D
{
\group_end:
\tl_replace_all:Nnn \1__cmd_split_list_tl { ~"@ }
} o {#1}
\__cmd_split_list_multi:nV {#1} \1__cmd_split_list_tl
}

oup_end:

(End of definition for \__cmd_split_list:nn, \__cmd_split_list_multi:nn, and
\__cmd_split_list_single:Nn.)

Splitting to a known number of items is a special version of splitting a list, in which the
limit is hard-coded and where there will always be exactly the correct number of output
items. An auxiliary function is used to save on working out the token list length several

times.

2503 \CS
2504 {

2505

_new_protected:Npn \__cmd_split_argument:nnn #1#2#3

\__cmd_split_list:nn {#2} {#3}

\exp_args:Nf \__cmd_split_argument_aux:nnnn
{ \tl_count:N \ProcessedArgument }
{#1} {#2} {#3}
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2510 \cs_new_protected:Npn \__cmd_split_argument_aux:nnnn #1#2#3#4

2511 {

2512 \int_compare:nNnF {#1} = { #2 + 1 }

2513 {

2514 \int_compare:nNnTF {#1} > { #2 + 1 }

2515 {

2516 \tl_set:Ne \ProcessedArgument

2517 {

2518 \exp_last_unbraced:NnNo

2519 \__cmd_split_argument_aux:n

2520 {#2 + 1}

2521 \use_none_delimit_by_q_stop:w
2522 \ProcessedArgument

2523 \q_stop

2524 }

2525 \msg_error:nneee { cmd } { arg-split }
2526 { \tl_to_str:n {#3} } { \int_eval:n { #2 + 1 } }
2527 { \tl_to_str:n {#4} }

2528 }

2529 {

2530 \tl_put_right:Ne \ProcessedArgument
2531 {

2532 \prg_replicate:nn { #2 + 1 - (#1) }
2533 { { \Novalue } }

2534 }

- }

2536 }

2537 }

Auxiliaries to leave exactly the correct number of arguments in \ProcessedArgument.
2533 \cs_new:Npn \__cmd_split_argument_aux:n #1

230 { \prg_replicate:nn {#1} { \__cmd_split_argument_aux:wn } }

250 \cs_new:Npn \__cmd_split_argument_aux:wn #1 \use_none_delimit_by_q_stop:w #2

2541 {

2542 \exp_not:n { {#2} }

2543 #1

2544 \use_none_delimit_by_q_stop:w
2545 }

(End of definition for \__cmd_split_argument:nnn and others.)

\__cmd_trim_spaces:n This one is almost trivial.

2526 \cs_new_protected:Npn \__cmd_trim_spaces:n #1
257 { \tl_set:Ne \ProcessedArgument { \tl_trim_spaces:n {#1} } }

(End of definition for \__cmd_trim_spaces:n.)

1.30 Conversion to key—value form

This is implemented as a process but with no public interfaces, hence is treated separately
from the others: it’s a feature of Itcmd which just happens to use the same mechanism
as a Processor.
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\__cmd_arg_to_keyvalue:nn If the entire argument is braced, we treat as free text and return as the value for the text

\_cnd arg to keyvalue braces:nmn  key. Alternatively, if the start of the input is =, then it is forced to be key—value. To
malue auri:nm — avoid needing to worry about catcodes for this, and to allow spaces around the =, we use
lue anxii:lin & series of steps rather than a delimited argument. We also deal with the case where the

\__cnd arg to k

\__cnd arg to key

\__cnd_arg_to keyvalue auriiizn  entire argument is blank (or is an entirely empty brace group).
\__cnd_arg_to_keyvalue awxiv:inn 545 \cs_new_protected:Npn \__cmd_arg_to_keyvalue:nn #1#2
\__cnd_arg to_keyvalue auxv:mn o2ss0
\__cnd arg to keyvalue loop:w 2550 \tl_trim_spaces_apply:nN {#2} \__cmd_arg_to_keyvalue_braces:nnn
\__cnd_arg to_ lue_loop_group:n 2551 {#1} {#2}

lue loop_space:w 2552 }
2553 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_braces:nnn #1#2#3

\__cnd_arg to_key
\__cnd_arg_to_keyvalue loop N_type:N

\__cnd_arg to keyvalue math:w 2o { \bool lazy and:nnTF

2555 N

\__cnd arg to keyvalue math N type:N . { \tl_iz_head_is_group_p:n {#1} }

\__cnd_arg_to_keyvalue math_group:n 2557 { \tl_if_blank_p:o { \use_none:n #1 } }

\__cnd_arg_to_keyvalue math space:w ... { \tl_set:Ne \ProcessedArgument { #2 = { \exp_not:n #1 } } }

\__cnd_arg_to_keyvalue_set_default:mn .., {

\__cnd arg to keyvalue set keyvalue:nn pse9 \tl_if_blank:nTF {#1}
\__cmd_split_N_head_apply:Nn a6 { \tl_clear:N \ProcessedArgument }
\__cnd split N head apply aux:NNw 2562 { \__cmd_arg_to_keyvalue_auxi:nnn {#1} {#2} {#3} }

2563 }
2564 }
2565 \cs_new:Npn \__cmd_arg_to_keyvalue_auxi:nnn #1
2566 {
2567 \tl_if_head_is_N_type:nTF {#1}
2568 { \__cmd_split_N_head_apply:Nn \__cmd_arg_to_keyvalue_auxii:Nnnn {#1} }
2569 { \__cmd_arg_to_keyvalue_auxv:nn }
2570 }
2571 \cs_new:Npn \__cmd_arg_to_keyvalue_auxii:Nnnn #1#2
2572 {
2573 \str_if_eq:eeTF { \exp_not:n {#1} } { =}
2574 { \tl_trim_spaces_apply:nN {#2} \__cmd_arg_to_keyvalue_auxiii:nnn }
2575 { \__cmd_arg_to_keyvalue_auxv:nn }
2576 }
2577 \cs_new:Npn \__cmd_arg_to_keyvalue_auxiii:nnn #1
2578 {
2579 \tl_if_head_is_N_type:nTF {#1}
2580 { \__cmd_split_N_head_apply:Nn \__cmd_arg_to_keyvalue_auxiv:Nnnn {#1} }
2581 { \__cmd_arg_to_keyvalue_auxv:nn }
2582 }
2533 \cs_new:Npn \__cmd_arg_to_keyvalue_auxiv:Nnnn #1#2
2584 {
2585 \str_if_eq:eeTF { \exp_not:n {#1} } { , }
2586 { \tl_set:Nn \ProcessedArgument {#2} \use_none:nn }
2587 { \__cmd_arg_to_keyvalue_auxv:nn }
2588 }

The two clear-cut cases have been eliminated, and we therefore have to deal with a search
for = signs. We need an “action” loop here so we do not get mislead by for example {=}. As
the code here is for very much predictable types of input, we hard-code what constitutes
math mode opening and closing. At the very beginning, the default key (#1) and the
argument as given by the user (#2) are placed right after the \q__cmd_recursion_stop,
so that when the recursion ends, the macros \__cmd_arg_to_keyvalue_set_default:nn
or \__cmd_arg_to_keyvalue_set_keyvalue:nn can be used to grab these two items and
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set the \ProcessedArgument accordingly.

2550 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_auxv:nn #1#2

2590 {

2501 \__cmd_arg_to_keyvalue_loop:w #2

2502 \q__cmd_recursion_tail \g__cmd_recursion_stop {#1} {#2}
2593 }

2504 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_loop:w #1 \g__cmd_recursion_stop

2595 {

2596 \tl_if_head_is_N_type:nTF {#1}

2507 { \__cmd_arg_to_keyvalue_loop_N_type:N }
2598 {

2599 \tl_if_head_is_group:nTF {#1}

2600 { \__cmd_arg_to_keyvalue_loop_group:n }
2601 { \__cmd_arg_to_keyvalue_loop_space:w }
2602 }

2603 #1 \q__cmd_recursion_stop

2604 }

2605 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_loop_group:n #1
2606 { \__cmd_arg_to_keyvalue_loop:w }

207 \use:n { \cs_new_protected:Npn \__cmd_arg_to_keyvalue_loop_space:w } ~
w05 { \__cmd_arg_to_keyvalue_loop:w }

2600 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_loop_N_type:N #1

2610 {

2611 \__cmd_if_recursion_tail_stop_do:Nn #1

2612 { \__cmd_arg_to_keyvalue_set_default:nn }

2613 \str_if_eq:nnTF {#1} { = }

2614 {

2615 \__cmd_use_i_delimit_by_q_recursion_stop:nw
2616 { \__cmd_arg_to_keyvalue_set_keyvalue:nn }
2617 T

2618 {

2619 \bool_lazy_or:nnTF

2620 { \token_if_math_toggle_p:N #1 }

2621 { \str_if_eq p:nn {#1} { \( } }

2622 { \__cmd_arg_to_keyvalue_math:w }

2623 { \__cmd_arg_to_keyvalue_loop:w }

2624 }

2625 }

2626 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_math:w #1 \g__cmd_recursion_stop

2627 {

2628 \tl_if_head_is_N_type:nTF {#1}

2629 { \__cmd_arg_to_keyvalue_math_N_type:N }
2630 {

2631 \tl_if_head_is_group:nTF {#1}

2632 { \__cmd_arg_to_keyvalue_math_group:n }
2633 { \__cmd_arg_to_keyvalue_math_space:w }
2634 }

2635 #1 \q__cmd_recursion_stop

2636 }

2637 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_math_N_type:N #1
2638 {

2639 \__cmd_if_recursion_tail_stop_do:Nn #1
2640 { \__cmd_arg_to_keyvalue_set_default:nn }
2641 \bool_lazy_or:nnTF
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\__cmd_check_definable:nNT

\__cnd_check definable aux:nN

2642 { \token_if_math_toggle_p:N #1 }

2643 { \str_if_eq_p:nn {#1} { \) } }
2644 { \__cmd_arg_to_keyvalue_loop:w }
2645 { \__cmd_arg_to_keyvalue_math:w }
2646 }

a7 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_math_group:n #1

20 { \__cmd_arg_to_keyvalue_math:w }

2620 \use:n { \cs_new_protected:Npn \__cmd_arg_to_keyvalue_math_space:w } ~
250  { \__cmd_arg_to_keyvalue_math:w }

2651 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_set_default:nn #1#2

2652 { \tl_set:Nn \ProcessedArgument { #1 = {#2} } }

2653 \cs_new_protected:Npn \__cmd_arg_to_keyvalue_set_keyvalue:nn #1#2

265 { \tl_set:Nn \ProcessedArgument {#2} }

A utility to allow us to grab the first N-type token without risking brace stripping the
rest of the input.

2655 \cs_new:Npn \__cmd_split_N_head_apply:Nn #1#2

256 { \exp:w \if_false: { \fi: \__cmd_split_N_head_apply_aux:NNw #1#2 } }

2657 \cs_new:Npn \__cmd_split_N_head_apply_aux:NNw #1#2

2658 {

2659 \exp_after:wN \exp_end:

2660 \exp_after:wN #1 \exp_after:wN #2 \exp_after:wN { \if_false: } \fi:
2661 }

2662

(End of definition for \__cmd_arg_to_keyvalue:nn and others.)

1.31 Utilities

Check that a token list is appropriate as a first argument of \NewDocumentCommand and
similar functions and otherwise produce an error. First trim whitespace to allow for spaces
around the actual command to be defined. If the result has multiple tokens, it is not a
valid argument. The single token is a control sequence exactly if its string representation
has more than one character (using \token_to_str:N rather than \tl_to_str:n to
avoid problems with macro parameter characters, and setting \tex_escapechar:D to
prevent it from being non-printable). Finally, check for an active character: this is
done by lowercasing the token to fix its character code (arbitrarily to that of ?) and
comparing the result to an active ?. Both control sequences and active characters are
valid arguments, and non-active character tokens are not. In all cases, the group opened
to keep assignments local must be closed.

2663 \cs_new_protected:Npn \__cmd_check_definable:nNT #1

266 { \tl_trim_spaces_apply:nN {#1} \__cmd_check_definable_aux:nN }

2665 \group_begin:

2666 \char_set_catcode_active:n { ‘? }

267 \cs_new_protected:Npn \__cmd_check_definable_aux:nN #1#2

2668 {

2669 \group_begin:

2670 \tl_if_single_token:nTF {#1}

2671 {

2672 \int_set:Nn \tex_escapechar:D { 92 }

2673 \exp_args:Ne \tl_if_empty:nTF

2674 { \exp_args:No \str_tail:n { \token_to_str:N #1 } }
2675 {
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\__cmd_token_if_cs:NTF

\

\__cnd_t1 _mapthread_function:NNN
\__cnd t1 mapthread function:nnN
\__cmd_t1l_mapthread_loop:w

2676 \exp_args:Ne \char_set_lccode:nn

2677 { ¢ \str_head:n {#1} } { ‘7 }

2678 \tex_lowercase:D { \tl_if_eq:nnTF {#1} } { 7 }
2679 { \group_end: \use_iii:nnn }

2680 { \group_end: \use_i:nnn }

2681 }

2682 { \group_end: \use_iii:nnn }

2683 }

2684 { \group_end: \use_ii:nnn }

2685 {

2686 \msg_error:nnee { cmd } { not-definable }

2687 { \tl_to_str:n {#1} } { \token_to_str:N #2 }
2688 }

2689 {

2690 \msg_error:nnee { cmd } { not-one-token }

2601 { \tl_to_str:n {#1} } { \token_to_str:N #2 }
2602 }

2693 }

26004 \group_end:

(End of definition for \__cmd_check_definable:nNT and \__cmd_check_definable_aux:nN.)

Based on the definition of \__cmd_check_definable_aux:nN above, but only checks
for an actual control sequence (i.e., \(anything)). \tex_escapechar:D is temporarily
changed to a known value and then it checks if \string#1 contains more than one
character: if it does, it’s a control sequence. This test differs from \token_if_cs:NTF
for example in \token_if_cs:NTF \c_group_begin_token {T}{F}, where \token_if_-
cs:NTF returns false.

2605 \cs_new_protected:Npn \__cmd_token_if_cs:NTF #1

2696 {

2607 \group_begin:

2608 \int_set:Nn \tex_escapechar:D { 92 }

2699 \exp_args:Ne \tl_if_empty:nTF

2700 { \exp_args:No \str_tail:n { \token_to_str:N #1 } }
2701 { \group_end: \use_ii:nn }

2702 { \group_end: \use_i:nn }

2703 }

(End of definition for \__cmd_token_if_cs:NTF.)

Analogue of \seq_mapthread_function:NNN for token lists.
2704 \cs_new:Npn \__cmd_tl_mapthread_function:NNN #1#2#3

2705 {

2706 \exp_after:wN \exp_after:wN

2707 \exp_after:wN \__cmd_tl_mapthread_loop:w
2708 \exp_after:wN \exp_after:wN

2709 \exp_after:wN #3

2710 \exp_after:wN #1

2711 \exp_after:wN \g_recursion_tail
2712 \exp_after:wN \q_mark

2713 #2

2714 \g_recursion_tail

2715 \g_recursion_stop

2716 }
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\__kernel_cmd_if_xparse:NTF
\__cnd_cnd_type_cases:NnnnnnF

\__cmd_cmd_if_xparse_aux:N

o717 \cs_new:Npn \__cmd_tl_mapthread_function:nnN #1#2#3

2718 {

2719 \__cmd_t1l_mapthread_loop:w #3

2720 #1 \q_recursion_tail \q_mark

2721 #2 \q_recursion_tail \q_recursion_stop
2722 }

o723 \cs_new:Npn \__cmd_tl_mapthread_loop:w #1#2#3 \q_mark #4
2724 {

2725 \quark_if_recursion_tail_stop:n {#2}

2726 \quark_if_recursion_tail_stop:n {#4}

2727 #1 {#2} {#4}

2728 \__cmd_t1l_mapthread_loop:w #1#3 \q_mark
2729 }

(End of definition for \__cmd_tl_mapthread_function:NNN, \__cmd_tl_mapthread_function:nnN, and
\__cmd_t1_mapthread_loop: w.)

To determine whether the command is an xparse command check that its arg_spec is
empty (this also excludes non-macros) and that its replacement_spec starts with either
\__cmd_start:nNNnnn (non-expandable command) or \__cmd_start_expandable:nNNNNn
(expandable command) or \__cmd_start_optimized: (optimized command) or \__cmd_-
start_env:nnnnn (environment) or \environment #1 end aux (environment end).

This conditional is needed in several kernel modules and is therefore has a kernel-
internal name.
2730 \cs_new:Npn \__cmd_cmd_type_cases:NnnnnnF #1 #2 #3 #4 #5 #6 #7
2731 {

2732 \exp_args:Ne \str_case_e:nnF

2733 {

2734 \exp_args:Nf \tl_if_empty:nT { \__kernel_cs_parameter_spec:N #1 }
2735 { \exp_not:N \exp_not:n { \exp_not:e { \tl_head:N #1 } } }
2736 }

2737 {

2738 { \exp_not:N \__cmd_start:nNNnnn } {#2}

2739 { \exp_not:N \__cmd_start_expandable:nNNNNn } {#3}
2740 { \exp_not:N \__cmd_start_optimized: } {#4}

2741 { \exp_not:N \__cmd_start_env:nnnnn } {#5}

2742 {

2743 \exp_after:wN \exp_not:N

2744 \cs:w environment~

2745 \exp_last_unbraced:Ne \use_none:nnn

2746 { \cs_to_str:N #1 } ~end~aux \cs_end:

2747 } {#6}

2748 }

2749 {#7%}

2750 }

o751 \cs_new:Npn \__kernel_cmd_if_xparse:NTF #1

2752 {

2753 \__cmd_cmd_type_cases:NnnnnnF #1

2754 {3 {XY{3r{3¥{2}{\use_iii:nnn }

2755 \use_i:nn

2756 }

(End of definition for \__kernel_cmd_if_xparse:NTF, \__cmd_cmd_type_cases:NnnnnnF , and
\__cmd_cmd_if_xparse_aux:N)
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\__cmd_peek_nonspace:NTF
\__cnd_peek nonspace_remove:NTF

\__cnd peek nonspace aux:nNNTF

\__cmd_peek_meaning:NTF
\__cnd_peek meaning remove:NTF

\__cnd peek cs_check equal:NNN
\__cmd_peek_meaning_aux:NNTF

\__cmd_peek_true_remove:NNw

Collect spaces in a loop, and put the collected spaces back in the false branch of a call
to \peek_meaning:NTF or \peek_meaning_remove:NTF.

757 \cs_new_protected:Npn \__cmd_peek_nonspace:NTF

o5 { \__cmd_peek_nonspace_aux:nNNTF { } \__cmd_peek_meaning:NTF }

2750 \cs_new_protected:Npn \__cmd_peek_nonspace_remove:NTF

260 { \__cmd_peek_nonspace_aux:nNNTF { } \__cmd_peek_meaning_remove:NTF }
2761 \cs_new_protected:Npn \__cmd_peek_nonspace_aux:nNNTF #1#2#3#4#5

2762 {

2763 \peek_meaning_remove:NTF \c_space_token

2764 { \__cmd_peek_nonspace_aux:nNNTF { #1 ~ } #2 #3 {#4} {#5} }
2765 {#2 #3 { #4 } { #5 #1 } }

2766 }

(End of definition for \__cmd_peek_nonspace:NTF, \__cmd_peek_nonspace_remove:NTF , and
\__cmd_peek_nonspace_aux:nNNTF.)

Peek ahead for a token with a given meaning. In case the search token is a control
sequence, also check that the (csname) is the same as the control sequence peeked at.
This extra verification is necessary when the command is delimited by control sequence
tokens (as opposed to character tokens), and we want the exact same control sequence
to match.

2767 \cs_new_protected:Npn \__cmd_peek_meaning:NTF

o765 { \__cmd_peek_meaning_aux:NNTF \c_false_bool }

2760 \cs_new_protected:Npn \__cmd_peek_meaning_remove:NTF

o0 { \__cmd_peek_meaning_aux:NNTF \c_true_bool }

2771 \cs_new_protected:Npn \__cmd_peek_meaning_aux:NNTF #1#2#3#4

2772 {

2773 \tl_set:Nn \1__cmd_tmpa_t1l {#3}

2774 \tl_set:Nn \1__cmd_tmpb_tl {#4}

2775 \peek_meaning:NTF #2

2776 {

2177 \token_if_eq_meaning:NNTF #2 \c_group_begin_token
2778 { \__cmd_peek_true_remove:Nw #1 }

2779 {

2780 \__cmd_token_if_cs:NTF #2

2781 { \__cmd_peek_cs_check_equal:NNN #1 #2 }
2782 { \__cmd_peek_true_remove:Nw #1 }

2783 }

2784 }

2785 { \1__cmd_tmpb_t1 }

2786 }

2757 \cs_new_protected:Npn \__cmd_peek_cs_check_equal:NNN #1#2#3

2788 {

2789 \str_if_eq:nnTF {#2} {#3}

2790 { \__cmd_peek_true_remove:Nw #1 }

2791 { \1__cmd_tmpb_t1 }

2792 #3

2793 }

2794 \cs_new_protected:Npn \__cmd_peek_true_remove:Nw #1
2795 {

2796 \bool_if:NTF #1

2797 {

2798 \tex_afterassignment:D \1__cmd_tmpa_tl
2799 \cs_set_eq:NN \__cmd_tmp:w
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\cmd_arg_spec:N
\cmd_arg_spec:c
\__cmd_arg_spec_opt:N

\c__cmd_ignore_def_tl

2800 }
2801 { \1__cmd_tmpa_t1 }
2802 T

(End of definition for \__cmd_peek_meaning:NTF and others.)

1.32 Access to the argument specification

First we check that the command passed does exist, and is one with the correct form.
It if does then there are two cases. For optimised commands, we can reconstruct the
arg. spec. from the TEX parameter spec, taking care to add + if required. For the non-
optimized cases, the arg. spec. is stored in the top-level macro. We treat this as a t1 and
extract the appropriate balanced text: the second item.

2003 \cs_new:Npn \cmd_arg_spec:N #1

2804 {

2805 \cs_if_exist:NTF #1

2806 {

2807 \__kernel_cmd_if_xparse:NTF #1

2808 {

2800 \exp_args:No \tl_if_head_eq_meaning:nNTF #1
2810 \__cmd_start_optimized:

2811 {

2812 \exp_args:Nc \__cmd_arg_spec_opt:N

2813 { \cs_to_str:N #1 \c_space_tl code }
2814 }

2815 { \tl_item:Nn #1 { 2 } }

2816 }

2817 { X }

2818 }

2819 {X}7

2820 ¥

201 \cs_generate_variant:Nn \cmd_arg_spec:N { c }
2s2 \cs_new:Npn \__cmd_arg_spec_opt:N #1

2823 {

2824 \prg_replicate:nn { \str_count:e { \cs_parameter_spec:N #1 } / 2 }
2825

2826 \bool_lazy_or:nnT

2827 { \token_if_long_macro_p:N #1 }

2828 { \token_if_protected_long_macro_p:N #1 }

2829 {+17

2830 m

2831 }

2832 }

(End of definition for \cmd_arg_spec:N and \__cmd_arg_spec_opt:N.)

1.33 Messages

2633 \tl_const:Nn \c__cmd_ignore_def_tl
262 { \\ \\ LaTeX~will~ignore~this~entire~definition. }
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\__cmd_environment or command:

Two texts used in several messages.

2835

2836

2837

2838

2839

2840

2841

2842

2843

\cs_new:Npn \__cmd_environment_or_command:

{
\bool_if:NTF \1__cmd_environment_bool
{ environment ~ ’ \1__cmd_environment_str ’ }
{
command ~
> \c_backslash_str \tl_to_str:N \1__cmd_function_tl1 ’

}

}

(End of definition for \__cmd_environment_or_command:.)

2844

2845

2846

2847

2848

2849

2859

2860

2861

2862

2863

2864

2865

2866

2867

2868

2869

Some messages intended as errors when defining commands/environments.

\msg_new:nnnn { cmd } { arg-after-body }

{ Argument~type~’#1’~must~be~last~in~#2. }

{
The~’#1’~argument~type~must~come~last~but~it~is~followed~
by~’#3’~in~the~argument~specification.~This~is~not~allowed.
\c__cmd_ignore_def_tl

}

\msg_new:nnnn { cmd } { bad-arg-spec }

{ Bad~argument~specification~’#2’~for~#1. }

{

The~argument~specification~provided~is~not~valid:~
one~or~more~mandatory~parts~are~missing.
\c__cmd_ignore_def_tl

}

¢ \msg_new:nnnn { cmd } { already-defined }

{ Command~’#1’~already~defined. }

{
You~have~used~#2~
with~a~command~that~already~has~a~definition. \\ \\
The~existing~definition~of~’#1’~will~not~be~altered.

}

\msg_new:nnnn { cmd } { undefined }

{ Command ~’#1’~undefined. }

{
You~have~used~#2~
with~a~command~that~was~never~defined.
\c__cmd_ignore_def_tl

}

\msg_new:nnnn { cmd } { chars-dropped-first-line }
{ Characters~’#1’~dropped~on~first~line~of~#2~environment. }
{
LaTeX~was~collecting~a~verbatim-like~environment, ~and~the~characters~
*#1° ~were~found~after~’\begin{#2}~on~the~first~line:~this~is~not~supported.
}
\msg_new:nnnn { cmd } { chars-dropped-last-line }
{ Characters~’#1’~dropped~after~end~of~#2~environment. }
{
LaTeX~was~collecting~a~verbatim-like~environment, ~and~the~characters~
"#1° ~were~found~after~\end{#2}~on~the~last~line: ~this~is~not~supported.

}
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2884

2885

2886

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2032

2933

2934

2935

2936

2937

\msg_new:nnnn { cmd } { env-already-defined }

{ Environment~’#1’~already~defined. }

{

You~have~used~\NewDocumentEnvironment
with~an~environment~that~already~has~a~definition. \\ \\
The~existing~definition~of~’#1’~will~not~be~altered.

}

\msg_new:nnnn { cmd } { env-end-already-defined }

{ End~of~environment~’#1’~already~defined. }

{

You~have~used~\NewDocumentEnvironment
with~an~environment~that~already~has~a~definition~for~’end#1’. \\ \\
The~existing~definition~of~’#1’~will~not~be~altered.

}

\msg_new:nnnn { cmd } { env-undefined }

{ Environment~’#1’~undefined. }

{

You~have~used~\RenewDocumentEnvironment
with~an~environment~that~was~never~defined.
\c__cmd_ignore_def_tl

}

\msg_new:nnnn { cmd } { expandable-ending-optional }

{ Bad~argument~specification~’#2’~for~#1. }

{

Expandable~commands~must~have~a~final~mandatory~argument~
(or~no~arguments~at~all) .~You~cannot~have~a~terminal~optional~
argument~with~expandable~commands.

}

\msg_new:nnnn { cmd } { long-short-mix }

{ Invalid~argument~prefix~’+’~in~command~’#1’. }

{
The~arguments~for~an~expandable~command~must~not~involve~short~
arguments~after~long~arguments.~You~have~tried~to~mix~the~two~types~
when~defining~’#1’.

}

\msg_new:nnnn { cmd } { invalid-command-arg }

{ Invalid~argument~type~’#2’~in~#1. }

{

The~letter~’#2’~can~only~be~used~in~environment~argument~
specifications, ~but~not~for~commands.

ARV

LaTeX~will~ignore~the~entire~definition.

}

\msg_new:nnnn { cmd } { invalid-expandable-arg }

{ Invalid~argument~type~’#2’~in~#1. }

{
The~letter~’#2’~specifies~an~argument~type~which~cannot~be~used~
in~an~expandable~command.

\c__cmd_ignore_def_tl

}

\msg_new:nnnn { cmd } { invalid-after-optional-expandably }

{ Argument~’#2’~invalid~after~optional~arg~in~#1. }

{

The~letter~’#2’~specifies~an~argument~type~which~cannot~be~used-~
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2938

2939

2940

2941

2042

2943

2944

2945

2946

2947

2948

2949

2955

2957

2958

2959

2960

2961

29062

2963

2964

2965

2966

2967

2968

2969

2970

2971

2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

}

in~an~expandable~command~after~an~optional~argument.
\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { invalid-bang }

{
{

}

Invalid~argument~prefix~’!’~in~#1. }

The~prefix~’!’~is~only~allowed~for~trailing~optional~arguments.~
You~tried~to~apply~it~to~#2.
\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { not-definable }

{
{

}

{
{

}

First~argument~of~’#2’~must~be~a~command. }

The~first~argument~of~’#2’~should~be~the~document~command~that~will~
be~defined.~The~provided~argument~’#1’~is~a~character.~Perhaps~a~
backslash~is~missing?

\c__cmd_ignore_def_tl

» \msg_new:nnnn { cmd } { not-one-token }

First~argument~of~’#2’~must~be~a~command. }

The~first~argument~of~’#2’~should~be~the~document~command~that~will~
be~defined.~The~provided~argument~’#1’~contains~more~than~one~
token.~Perhaps~a~backslash~is~missing?

\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { not-single-token }

{
{

}

Argument~delimiter~’#2’~invalid~in~#1. }

The~argument~specification~contains~
\tl_if_empty:nTF{#2}{nothing}{ #2°}~
in~a~place~
where~a~single~token~is~required.
\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { forbidden-group-token }

{
{

}

Argument~delimiter~’#2’~invalid~in~#1. }

The~argument~specification~contains~the~implicit~
#3-group~token~’#2’~which~is~not~allowed~as~an~argument~delimiter.
\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { processor-in-expandable }

{
{

}

Invalid~argument~prefix~’>’~in~command~’#1’. }

The~argument~specification~for~’#1’~contains~the~processor~function~’>{#2}’ .~
This~is~only~supported~for~robust~commands, ~but~not~for~expandable~ones.
\c__cmd_ignore_def_tl

\msg_new:nnnn { cmd } { keyval-in-expandable }

{
{

Invalid~argument~prefix~’=’~in~command~’#1’. }

The~argument~specification~for~’#1’~contains~a~key--value~marker~’={#2}’.~
This~is~only~supported~for~robust~commands, ~but~not~for~expandable~ones.
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2002 \c__cmd_ignore_def_tl

2993 }

200o \msg_new:nnnn { cmd } { too-many-args }
2005 { Too~many~arguments~for~#1. }

2996 {

2997 The~argument~specification~’#2’~asks~for~more~than~9~arguments.~
2008 This~cannot~be~implemented.

2099 \c__cmd_ignore_def_tl

3000 }

000 \msg_new:nnnn { cmd } { two-markers }

s002  { Invalid~argument~prefix~’#2’~in~#1. }

3003 {

3004 The~argument~specification~provided~for~#1~has~two~’#2’~markers~applied-~
3005 to~the~same~argument;~one~is~redundant.

3006 }

;007 \msg_new:nnnn { cmd } { unknown-argument-type } ’ should be unkown-arg-type but dep in xparse
s0s  { Invalid~argument~type~’#2’~in~#1. }

3009 {

3010 The~letter~’#2’~does~not~specify~a~known~argument~type.

3011 \c__cmd_ignore_def_tl

3012 }

;003 \msg_new:nnnn { cmd } { xparse-arg-type }

s04  { Invalid~argument~type~’#2’~in~#1~(requires~xparse). }

3015 {

3016 The~letter~’#2’~specifies~a~known~but~deprecated~argument~type.~
3017 If~you~really~need~it~you~have~to~load~the~xparse~package.

3018 \c__cmd_ignore_def_tl

3019 }

Errors when using commands/environments. The if-boolean message is always
used in expandable errors. The default-loop and missing-required messages can be
expandable or not expandable.

500 \msg_new:nnn { cmd } { if-boolean }

s01 { Invalid~argument~{#1}~to~\iow_char:N\\IfBoolean... }
3022 \msg_new:nnnn { cmd } { default-loop }

sz { Circular~dependency~in~defaults~of~#1. }

s000 o

3025 The~default~values~of~two~or~more~arguments~of~the~#1~
3026 depend~on~each~other~in~a~way~that~cannot~be~resolved.
3027 }

s2s \msg_new:nnnn { cmd } { missing-required }

s { Required~argument-~missing~for~#1. }

s30 o

3031 The~#1~expects~one~of~its~arguments~to~start~with~’#2’.~
3032 LaTeX~did~not~find~this~argument~and~will~insert~a~default~value~
3033 for~further~processing.

3034 }

;035 \msg_new:nnnn { cmd } { arg-split }
2036 { Too~many~’#1’~separators~in~argument. }

3037 {

3038 LaTeX~was~asked~to~split~the~input~’#3’~

3039 at~each~occurrence~of~the~separator~’#1’~into~#2~parts.~
3040 Too~many-~separators~were~found.

3041 }
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3042

3043

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094
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\msg_new:nnnn { cmd } { verbatim-nl }

{
{

}

Verbatim-like~#1~ended~by~end~of~line. }

The~verbatim~argument~of~the~#1~cannot~contain~more~than~one~line,~
but~the~end~
of~the~current~line~has~been~reached.~You~may~have~forgotten~the~
closing~delimiter.

ARWRANY

LaTeX~will~ignore~’#2’~and~you~may~get~some~additional~
(low-level)~errors.

\msg_new:nnnn { cmd } { verbatim-tokenized }

{
{

}

Verbatim-like~#1~illegal~in~argument. }

The~#1~takes~a~verbatim~argument~and~should~therefore~normally~
not~be~used~in~arguments~of~other~commands~or~environments. ~
LaTeX~found~an~illegal~token~ \tl_if_empty:nF {#3} { (#3)~ }
after~’#2’~and~will~drop~everything~up~to~this~point.

ASWRNY

Expect~further~(low-level)~errors.

Intended more for information.

\msg_new:nnn { cmd } { define-command } % should be just ‘define’ but dep

{

}

Defining~command~#1~
with~sig.~’#2’~\msg_line_context:.

\msg_new:nnn { cmd } { define-env }

{

}

Defining~environment~’#1’~
with~sig.~’#2’~\msg_line_context:.

\msg_new:nnn { cmd } { redefine }

{

}

{

}

Redefining~command~#1~
with~sig.~’#2’~\msg_line_context:.

s \msg_new:nnn { cmd } { redefine-env }

Redefining~environment~’#1’~
with~sig.~’#2’~\msg_line_context:.

\msg_new:nnn { cmd } { optional-mandatory }

{

Optional~and~mandatory~argument~with~same~delimiter~’#2’.
ARWRANY

The~mandatory~argument~specified~with~

’\str_case:nnF{#1}{ {R/r}{r’~or~’R} }{#1}’~has~the~
same~delimiter~’#2’~as~an~earlier~optional~argument.~
It~will~therefore~not~be~possible~to~omit~all~the~earlier~
optional~arguments~when~calling~this~command.

AR

This~may~be~intentional, ~but~then~it~might~be~a~mistake.

in xparse
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305 \msg_new:nnn { cmd } { unsupported-let }

3096 {

3007 The~command~’#1’~was~undefined~but~not~the~associated~commands~
3008 ’#1~code’~and/or~’#1~defaults’.~Maybe~you~tried~using-~

3099 \iow_char:N\\let.~This~may~lead~to~an~infinite~loop.

3100 }

1.34 User functions

The user functions are more or less just the internal functions renamed.

\BooleanFalse Design-space names for the Boolean values.

\BooleanTrue \cs_new_eq:NN \BooleanFalse \c_false_bool
512 \cs_new_eq:NN \BooleanTrue \c_true_bool

(End of definition for \BooleanFalse and \BooleanTrue. These functions are documented on page
120.)

\NewDocumentCommand The user macros are pretty simple wrappers around the internal ones. There is however
\RenewDocumentCommand a check that the first argument is a single token, possibly surrounded by spaces (hence
\ProvideDocumentCommand the strange \use:nnn), and is definable.

\DeclareDocumentCommand ., \cs_new_protected:Npn \NewDocumentCommand #1#2#3
3104 {
3105 \__cmd_check_definable:nNT {#1} \NewDocumentCommand
3106 {
3107 \cs_if_exist:NTF #1
3108 {
3109 \msg_error:nnee { cmd } { already-defined }
3110 { \use:nnn \token_to_str:N #1 { } }
3111 { \token_to_str:N \NewDocumentCommand }
3112 }
3113 { \__cmd_declare_cmd:Nnn #1 {#2} {#3} }
3114 }
3115 }
;116 \cs_new_protected:Npn \RenewDocumentCommand #1#2#3
3117 {
3118 \__cmd_check_definable:nNT {#1} \RenewDocumentCommand
3119 {
3120 \cs_if_exist:NTF #1
3121 { \__cmd_declare_cmd:Nnn #1 {#2} {#3} }
3122 {
3123 \msg_error:nnee { cmd } { undefined }
3124 { \use:nnn \token_to_str:N #1 { } }
3125 { \token_to_str:N \RenewDocumentCommand }
3126 }
3127 }
3128 }
3120 \cs_new_protected:Npn \ProvideDocumentCommand #1#2#3
3130 {
3131 \__cmd_check_definable:nNT {#1} \ProvideDocumentCommand
3132 { \cs_if_exist:NF #1 { \__cmd_declare_cmd:Nnn #1 {#2} {#3} } }
3133 }
3132 \cs_new_protected:Npn \DeclareDocumentCommand #1#2#3
3135 {
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\NewDocumentEnvironment

\RenewDocumentEnvironment

\ProvideDocumentEnvironment

\DeclareDocumentEnvironment

\__cmd_new_env:
\__cmd_renew_env:
\__cmd_provide_env:
\__cmd_new_env:
\__cmd_renew_env:

\__cmd_provide_env:

nnnn

nnnn

nnnn

ennn

ennn

ennn

3136 \__cmd_check_definable:nNT {#1} \DeclareDocumentCommand
3137 { \__cmd_declare_cmd:Nnn #1 {#2} {#3} }
3138 }

(End of definition for \NewDocumentCommand and others. These functions are documented on page 116.)

Very similar for environments. Trim spaces from user-specified (envname), do existence
check then hand off to \__cmd_declare_env:nnnn.

139 (latexrelease) \IncludeInRelease{2024/11/01} \NewDocumentEnvironment}),

s140 (latexrelease) {Trim~spaces~from~envname~first}

;141 \cs_new_protected:Npn \NewDocumentEnvironment #1#2#3#4

3142 {

3143 \__cmd_new_env:ennn { \tl_trim_spaces:e {#1} } {#2} {#3} {#4}

3144 }

3125 \cs_new_protected:Npn \RenewDocumentEnvironment #1#2#3#4

3146 {

3147 \__cmd_renew_env:ennn { \tl_trim_spaces:e {#1} } {#2} {#3} {#4}
3148 }

si0 \cs_new_protected:Npn \ProvideDocumentEnvironment #1#2#3#4

3150 {

3151 \__cmd_provide_env:ennn { \tl_trim_spaces:e {#1} } {#2} {#3} {#4}
3152 }

3153 \cs_new_protected:Npn \DeclareDocumentEnvironment #1#2#3#4

3154 {

3155 \__cmd_declare_env:ennn { \tl_trim_spaces:e {#1} } {#2} {#3} {#4}
3156 }

Each of \__cmd_(new|renew|provide)_env:nnnn is curried.

5157 \cs_new_protected:Npn \__cmd_new_env:nnnn #1

3158 {

3150 \cs_if_exist:cTF {#1}

3160 {

3161 \msg_error:nne { cmd } { env-already-defined } {#1}
3162 \use_none:nnn

3163 }

3164 {

3165 \cs_if_exist:cTF { end #1 }

3166 {

3167 \msg_error:nne { cmd } { env-end-already-defined } {#1}
3168 \use_none:nnn

3169 }

3170 { \__cmd_declare_env:nnnn {#1} }

3171 }

3172 }

5173 \cs_new_protected:Npn \__cmd_renew_env:nnnn #1

3174 {

3175 \cs_if_exist:cTF {#1}

3176 { \__cmd_declare_env:nnnn {#1} }

3177 {

3178 \msg_error:nne { cmd } { env-undefined } {#1}
3179 \use_none:nnn

3180 }

3181 }

si:2 \cs_new_protected:Npn \__cmd_provide_env:nnnn #1

3183 {
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3184 \cs_if_exist:cTF {#1}

3185 { \use_none:nnn }

3186 { \__cmd_declare_env:nnnn {#1} }

3187 }

;158 \cS_generate_variant:Nn \__cmd_new_env:nnnn { e }

;10 \cs_generate_variant:Nn \__cmd_renew_env:nnnn { e }

s10 \cs_generate_variant:Nn \__cmd_provide_env:nnnn { e }

si01 (latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2024/06/01}{ \NewDocumentEnvironment}},
latexrelease {Trim~spaces~from~envname~first}
latexrelease) \cs_new_protected:Npn \NewDocumentEnvironment #1#2#3#4

3192

3193

3194

05 {latexrelease) {
5106 (latexrelease \cs_if_exist:cTF {#1}
107 (latexrelease { \msg_error:nnx { cmd } { env-already-defined } {#1} }
00 {latexrelease {
5100 (latexrelease \cs_if_exist:cTF { end #1 }
s200 (latexrelease { \msg_error:nnx { cmd } { env-end-already-defined } {#1} }
01 (latexrelease { \__cmd_declare_env:nnnn {#1} {#2} {#3} {#4} }
3202 (latexrelease }
3205 (latexrelease) }
3204 (latexrelease) \cs_new_protected:Npn \RenewDocumentEnvironment #1#2#3#4
3205 (latexrelease) {
\cs_if_exist:cTF {#1}
3207 (latexrelease { \__cmd_declare_env:nnnn {#1} {#2} {#3} {#4} }
205 (latexrelease { \msg_error:nnx { cmd } { env-undefined } {#1} }
3200 (latexrelease) }

3210 {latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
221 (latexrelease

\cs_new_protected:Npn \ProvideDocumentEnvironment #1#2#3#4
{ \cs_if_exist:cF {#1} { \__cmd_declare_env:nnnn {#1} {#2} {#3} {#4} } }
\cs_new_protected:Npn \DeclareDocumentEnvironment #1#2#3#4
{ \__cmd_declare_env:nnnn {#1} {#2} {#3} {#4} }
\cs_undefine:N \__cmd_new_env:nnnn
\cs_undefine:N \__cmd_new_env:ennn
\cs_undefine:N \__cmd_renew_env:nnnn
\cs_undefine:N \__cmd_renew_env:ennn
N \_
N \_

211

3212

3213

3214

.

3215

3216
3217
3218 \cs_undefine: _cmd_provide_env:nnnn
3219 \cs_undefine: _cmd_provide_env:ennn

3220

(
(
(
(
(
(
(
(
(
(
(
(
(
(
3206 (latexrelease
(
(
(
(
(
(
(
(
(
(
(
(
(
(

ILIL L SIS LL L LS S AL L SR L LU S L S L L SR LU SRS SR SR,

\EndIncludeInRelease

(End of definition for \NewDocumentEnvironment and others. These functions are documented on page
116.)

\NewExpandableDocunentCommand ' The expandable versions are essentially the same as the basic functions. The strange
\RenewExpandableDocumentComnand ~ \use :nnn is there in case #1 is surrounded with spaces, as can happen with usual docu-
\ProvideExpandableDocunentComand  ment catcodes in \RenewExpandableDocumentCommand { \! } ...

\DeclarefxpandableDocunentComnand 55, \cs_new_protected:Npn \NewExpandableDocumentCommand #1#2#3

3223 {

3224 \__cmd_check_definable:nNT {#1} \NewExpandableDocumentCommand
3225 {

3226 \cs_if_exist:NTF #1

3227 {

3228 \msg_error:nnee { cmd } { already-defined }

3220 { \use:nnn \token_to_str:N #1 { } }

3230 { \token_to_str:N \NewExpandableDocumentCommand }
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\IfBooleanT
\IfBooleanF
\IfBooleanTF

3231 }

3232 { \__cmd_declare_expandable_cmd:Nnn #1 {#2} {#3} }

3033 ¥

3234 }

3235 \cs_new_protected:Npn \RenewExpandableDocumentCommand #1#2#3

3236 {

3237 \__cmd_check_definable:nNT {#1} \RenewExpandableDocumentCommand
3238 {

3239 \cs_if_exist:NTF #1

3240 { \__cmd_declare_expandable_cmd:Nnn #1 {#2} {#3} }

3241 {

3242 \msg_error:nnee { cmd } { undefined }

3243 { \use:nnn \token_to_str:N #1 { } }

3244 { \token_to_str:N \RenewExpandableDocumentCommand }
3245 }

3246 }

3247 }

;265 \cs_new_protected:Npn \ProvideExpandableDocumentCommand #1#2#3
3249 {

3250 \__cmd_check_definable:nNT {#1} \ProvideExpandableDocumentCommand
3251 {

3252 \cs_if_exist:NF #1

3253 { \__cmd_declare_expandable_cmd:Nnn #1 {#2} {#3} }

3254 }

3255 }

325 \cs_new_protected:Npn \DeclareExpandableDocumentCommand #1#2#3

3257 {

3258 \__cmd_check_definable:nNT {#1} \DeclareExpandableDocumentCommand
3259 { \__cmd_declare_expandable_cmd:Nnn #1 {#2} {#3} }

3260 }

(End of definition for \NewExpandableDocumentCommand and others. These functions are documented
on page 124.)

The logical (true) and (false) statements are just the normal \c_true_bool and \c_-
false_bool so \bool_if:NTF is almost enough. However, this code-level function blows
up badly when passed invalid input. We want \IfBooleanTF to accept a single (non-
space) token equal to \c_true_bool or \c_false_bool, possibly surrounded by spaces.
If the input is blank or multiple items, jump to the error and pick the false branch. If the
input, ignoring spaces (we do this by omitting braces in the \t1_if_single_token:nF
test), is not a single token then jump to the error as well. It is then safe to compare the
token to the two booleans, picking the appropriate branch. If neither matches, we jump
to the error as well.

2261 \cs_new:Npn \IfBooleanTF #1

3262 {

3263 \tl_if_single:nF {#1}

3264 { \prg_break:n { \use:n } }

3265 \tl_if_single_token:nF #1

3266 { \prg_break:n { \use:n } }

3267 \token_if_eq_meaning:NNT #1 \c_true_bool
3268 { \prg_break:n { \use_ii:nnn } }

3269 \token_if_eq_meaning:NNT #1 \c_false_bool
3270 { \prg_break:n { \use_iii:nnn } }

3271 \prg_break:n { \use:n }
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\NoValue

\c_novalue_t1l

\tl_if_novalue_p:n
\tl_if_novalue:nTF

\__cmd_if_novalue_aux:w

\IfNoValueT
\IfNoValueF
\IfNoValueTF

\IfValueT
\IfValueF
\IfValueTF

3272 \prg_break_point:

3273 {

3274 \msg_expandable_error:nnn { cmd } { if-boolean } {#1}
3275 \use_ii:nn

3276 }

3277 }

375 \cs_new:Npn \IfBooleanT #1#2 { \IfBooleanTF {#1} {#2} { } }
279 \cs_new:Npn \IfBooleanF #1 { \IfBooleanTF {#1} { } }

(End of definition for \IfBooleanT, \IfBooleanF, and \IfBooleanTF. These functions are documented
on page 120.)
We adjust here as currently there is still an older version of \NoValue in I3tl.

A special marker; done using gset as there is also a version in expl3, and that has to be
in line with what we do here (once everything is synced up, this one will be removed).
280 \cs_gset_protected:Npn \NoValue { -NoValue- }

(End of definition for \NoValue.)

281 \cs_undefine:N \c_novalue_tl
2 \tl_const:Nn \c_novalue_tl { \NoValue }

The first argument of \__cmd_if_novalue_aux:w is empty if and only if #1 starts with
\NoValue, while the second argument is empty if #1 is exactly \NoValue or if it has a
question mark just following the marker. In this second case, however, the material after
the first 7! remains and makes the emptiness test return false.

3283 (@@=tl>

3261 \prg_gset_conditional:Npnn \tl_if_novalue:n #1

3285 {p, T, F,TF}

3286 {

3287 \__tl_if_empty_if:o

3288 { \__tl_if novalue_aux:w { } #1 { } ? ! \NoValue ? 7 ! }
3289 \prg_return_true:

3200 \else:

3201 \prg_return_false:

3202 \fi:

3293 }

3201 \cs_gset:Npn \__tl_if novalue_aux:w #1 \NoValue #2 7 #3 7 ! { #1 #2 }
3205 (@@=cmd>

(End of definition for \t1_if_novalue:nTF and \__cmd_if_novalue_aux:w.)

Simple re-naming.

3206 \cs_new_eq:NN \IfNoValueF \tl_if_novalue:nF
3207 \cs_new_eq:NN \IfNoValueT \tl_if_novalue:nT
2205 \cs_new_eq:NN \IfNoValueTF \tl_if_novalue:nTF

(End of definition for \IfNoValueT, \IfNoValueF, and \IfNoValueTF. These functions are documented
on page 118.)
Inverted logic.

3200 \cs_new:Npn \IfValueF { \tl_if_novalue:nT }
;300 \cs_new:Npn \IfValueT { \tl_if_novalue:nF }
3300 \cs_new:Npn \IfValueTF #1#2#3 { \tl_if_novalue:nTF {#1} {#3} {#2} }
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(End of definition for \IfValueT, \IfValueF, and \IfValueTF. These functions are documented on
page 119.)

\IfBlankT Another simple re-naming.

\IfBlankF s, (latexrelease)\IncludeInRelease{2022/06/01}%
\IfBlankTF s:0: (latexrelease) {\IfBlankTF}{Testing~for~empty~or~blank}}
3300 \cs_new_eq:NN \IfBlankF \tl_if_blank:nF
3305 \cs_new_eq:NN \IfBlankT \tl_if_blank:nT
3306 \cs_new_eq:NN \IfBlankTF \tl_if_blank:nTF
3307 (latexrelease) \EndIncludeInRelease
latexrelease) \IncludeInRelease{2021/11/15}}
latexrelease) {\IfBlankTF}{Testing~for~empty~or~blank}},
latexrelease) \cs_undefine:N \IfBlankF
)
)
)

3308
3309
3310
latexrelease) \cs_undefine:N \IfBlankT
latexrelease) \cs_undefine:N \IfBlankTF
3313 (latexrelease

s34 (latexrelease) \EndIncludeInRelease

3311

3312

(
(
(
(
(
(

(End of definition for \IfBlankT, \IfBlankF, and \IfBlankTF. These functions are documented on
page 119.)

\ProcessedArgument Processed arguments are returned using this name, which is reserved here although the
definition will change.

3315 \tl_new:N \ProcessedArgument

(End of definition for \ProcessedArgument. This function is documented on page 128.)

\ReverseBoolean Simple copies.

\SplitArgument 35 \cs_new_eq:NN \ReverseBoolean \__cmd_bool_reverse:N

\SplitList 3317 \cs_new_eq:NN \SplitArgument \__cmd_split_argument:nnn
\TrimSpaces 3318 \Cs_new_eq:NN \SplitLiSt \__cmd_split_list:nn
3310 \cs_new_eq:NN \TrimSpaces \__cmd_trim_spaces:n

(End of definition for \ReverseBoolean and others. These functions are documented on page 123.)

\ProcessList To support \SplitList.
5320 \cs_new_eq:NN \ProcessList \tl_map_tokens:nn
(End of definition for \ProcessList. This function is documented on page 123.)
Finally as promised, restore \__kernel_chk_if_ free_cs:N:

latexrelease) \cs_gset_eq:NN \__kernel_chk_if_free_cs:N \__cmd_chk_if_free_cs:N
latexrelease) \cs_undefine:N \__cmd_chk_if_free_cs:N

3321

3322

)
)
latexrelease)
latexrelease) \IncludeInRelease{0000/00/00}1tcmd}%
)
)

(

{

3323 (

(
3325 (latexrelease {Document~command~parser})

(

{

\

3324

latexrelease
3327 (latexrelease) \EndModuleRelease
ExplSyntax0ff

3326

3328
Now in latexrelease mode, redefine \NewDocumentCommand to not complain on
commands already defined.

3320 (latexrelease) \@ifundefined{ExplSyntax0ff}{}{\latexrelease@postltcmd}
330 (latexrelease) \catcode ‘\~"@=\@latexrelease@catcode@null\relax
s (/2ekernel | latexrelease)

We need to stop DocStrip treating @@ in a special way at this point.
3332 <@@=>
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\NewHook

File 08
Ithooks.dtx

1 Introduction

Hooks are points in the code of commands or environments where it is possible to add
processing code into existing commands. This can be done by different packages that do
not know about each other, and to allow for hopefully safe processing it is necessary to
sort different chunks of code added by different packages into a suitable processing order.

This is done by the packages adding chunks of code (via \AddToHook) and labeling
their code with some label by default using the package name as a label.

At \begin{document} all code for a hook is then sorted according to some rules
(given by \DeclareHookRule) for fast execution without processing overhead. If the hook
code is modified afterwards (or the rules are changed), a new version for fast processing
is generated.

Some hooks are used already in the preamble of the document. If that happens then
the hook is prepared for execution (and sorted) already at that point.

2 Package writer interface

The hook management system is offered as a set of CamelCase commands for traditional
ITEX 2¢ packages (and for use in the document preamble if needed) as well as expl3
commands for modern packages, that use the L3 programming layer of ITEX. Behind
the scenes, a single set of data structures is accessed so that packages from both worlds
can coexist and access hooks in other packages.

2.1 PETEX 2¢ interfaces
2.1.1 Declaring hooks

With a few exceptions, hooks have to be declared before they can be used. The exceptions
are the generic hooks for commands and environments (executed at \begin and \end),
and the generic hooks run when loading files (see section 3.1).

\NewHook {(hook)}

Creates a new (hook). If this hook is declared within a package it is suggested that its
name is always structured as follows: (package-name)/(hook-name). If necessary you
can further subdivide the name by adding more / parts. If a hook name is already taken,
an error is raised and the hook is not created.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5. The string ?? can’t be used as a hook name because it has a
special significance as a placeholder in hook rules.
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\NewReversedHook

\NewMirroredHookPair

\NewHookWithArguments

\NewReversedHook {(hook)}

Like \NewHook declares a new (hook). the difference is that the code chunks for this hook
are in reverse order by default (those added last are executed first). Any rules for the
hook are applied after the default ordering. See sections 2.3 and 2.4 for further details.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\NewMirroredHookPair {(hook-1)} {(hook-2)}

A shorthand for \NewHook{(hook-1)}\NewReversedHook{(hook-2)}.
The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\NewHookWithArguments {(hook)} {(number)}

Creates a new (hook) whose code takes (number) arguments, and otherwise works exactly
like \NewHook. Section 2.7 explains hooks with arguments.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\NewReversedHookWithArguments \NewReversedHookWithArguments {(hook)} {(number)}

Like \NewReversedHook, but creates a hook whose code takes (number) arguments. Sec-
tion 2.7 explains hooks with arguments.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\NewMirroredHookPairWithArguments \NewMirroredHookPairWithArguments {(hook-1)} {(hook-2)} {(number)}

\DisableGenericHook

A shorthand for \NewHookWithArguments{(hook-1)}{{number)}
\NewReversedHookWithArguments{(hook-2)}{(number)}. Section 2.7 explains hooks
with arguments.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

2.1.2 Special declarations for generic hooks

The declarations here should normally not be used. They are available to provide support
for special use cases mainly involving generic command hooks.

\DisableGenericHook {(hook)}

After this declaration® the (hook) is no longer usable: Any further attempt to add code
to it will result in an error and any use, e.g., via \UseHook, will simply do nothing.
This is intended to be used with generic command hooks (see 1tcmdhooks-doc) as
depending on the definition of the command such generic hooks may be unusable. If that
is known, a package developer can disable such hooks up front.
The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

3In the 2020/06 release this command was called \DisableHook, but that name was misleading as it
shouldn’t be used to disable non-generic hooks.
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\ActivateGenericHook

\UseHook

\UseHookWithArguments

\UseOneTimeHook

\ActivateGenericHook {(hook)}

This declaration activates a generic hook provided by a package/class (e.g., one used
in code with \UseHook or \UseOneTimeHook) without it being explicitly declared with
\NewHook). If the hook is already activated, this command does nothing.

Note that this command does not undo the effect of \DisableGenericHook. See
section 2.6 for a discussion of when this declaration is appropriate.

2.1.3 Using hooks in code

Using a hook that is executing the code that has been associated with it is only allowed
if the hook has been previously declared with \NewHook. For performance reason there
are no runtime checks for this and it is the responsibility of the programmer of a package
to ensure that all hooks that are used in a package (with one of the commands in this
section) are declared first.

\UseHook {(hook)}

Execute the code stored in the (hook).

Before \begin{document} the fast execution code for a hook is not set up, so in
order to use a hook there it is explicitly initialized first. As that involves assignments
using a hook at those times is not 100% the same as using it after \begin{document}.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.

\UseHookWithArguments {(hook)} {(number)} {(argi)} ... {(argn)}

Execute the code stored in the (hook) and pass the arguments {({arg; )} through {{arg,)}
to the (hook). Otherwise, it works exactly like \UseHook. The (number) should be the
number of arguments declared for the hook. If the hook is not declared, this command
does nothing and it will remove (number) items from the input. Section 2.7 explains
hooks with arguments.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.

\UseOneTimeHook {(hook)}

Some hooks are only used (and can be only used) in one place, for example, those in
\begin{document} or \end{document}. From that point onwards, adding to the hook
through a defined \(addto-cmd) command (e.g., \AddToHook or \AtBeginDocument, etc.)
would have no effect (as would the use of such a command inside the hook code itself).
It is therefore customary to redefine \(addto-cmd) to simply process its argument, i.e.,
essentially make it behave like \@firstofone.

\UseOneTimeHook does that: it records that the hook has been consumed and any
further attempt to add to it will result in executing the code to be added immediately.

Using \UseOneTimeHook several times with the same {(hook)} means that it only
executes the first time it is used. For example, if it is used in a command that can
be called several times then the hook executes during only the first invocation of that
command; this allows its use as an “initialization hook”.

Mixing \UseHook and \UseOneTimeHook for the same {(hook)} should be avoided,
but if this is done then neither will execute after the first \UseOneTimeHook.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.
See section 2.1.5 for details.
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\UseOneTimeHookWithArguments \UseOneTimeHookWithArguments {(hook)} {(number)} {(argi)} ... {(argn)}

\AddToHook

Works exactly like \UseOneTimeHook, but passes arguments {(arg;)} through {{arg,)}
to the (hook). The (number) should be the number of arguments declared for the hook.
If the hook is not declared, this command does nothing and it will remove (number) items
from the input.

It should be noted that after a one-time hook is used, it is no longer possible to use
\AddToHookWithArguments or similar with that hook. \AddToHook continues to work as
normal. Section 2.7 explains hooks with arguments.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.
See section 2.1.5 for details.

2.1.4 Updating code for hooks

In contrast to the commands from the previous section, declarations such as \AddToHook
or \DeclareHookRule can be used even when the hook is not yet declared. The rationale
is that the hook declaration may be in some package that is loaded later, or perhaps not
loaded at all.

A side effect of this design is that misspellings do not raise an error but are simply
regarded as declarations for hooks with a different name.

\AddToHook {(hook)} [(label)] {(code)}

Adds (code) to the (hook) labeled by (1abel). When the optional argument (label) is
not provided, the (default label) is used (see section 2.1.5). If \AddToHook is used in a
package/class, the (default label) is the package/class name, otherwise it is top-level
(the top-level label is treated differently: see section 2.1.6).

If there already exists code under the (label) then the new (code) is appended to
the existing one (even if this is a reversed hook). If you want to replace existing code
under the (1abel), first apply \RemoveFromHook.

The hook doesn’t have to exist for code to be added to it. However, if it is not
declared, then obviously the added (code) will never be executed. This allows for hooks
to work regardless of package loading order and enables packages to add to hooks from
other packages without worrying whether they are actually used in the current document.
See section 2.1.8.

The (hook) and (1abel) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.
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\AddToHookWithArguments

\RemoveFromHook

Important:

The \RemoveFromHook
command should be only
used if one has full control
over the code chunk to be
removed. In particular it
should not be used to
remove code chunks from
other packages! For this the
voids relation is provided.

\AddToHookWithArguments {(hook)} [(label)] {(code)}

Works exactly like \AddToHook, except that the (code) can access the arguments passed
to the hook using #1, #2, ..., #n (up to the number of arguments declared for the
hook). If the (code) should contain parameter tokens (#) that are not supposed to be
understood as the arguments of the hook, such tokens should be doubled. For example,
with \AddToHook one can write:

\AddToHook{myhook}{\def\foo#1{Hello, #1!}}
but to achieve the same with \AddToHookWithArguments, one should write:
\AddToHookWithArguments{myhook}{\def\foo##1{Hello, ##1!}}

because in the latter case, #1 refers to the first argument of the hook myhook. Section 2.7
explains hooks with arguments.

The (hook) and (1abel) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.

\RemoveFromHook {(hook)} [(label)]

Removes any code labeled by (label) from the (hook). When the optional argument
(label) is not provided, the (default label) is used (see section 2.1.5).

If there is no code under the (1abel) in the (hook), or if the (hook) does not exist, a
warning is issued when you attempt to \RemoveFromHook, and the command is ignored.
\RemoveFromHook should be used only when you know exactly what labels are in a hook.
Typically this will be when some code gets added to a hook by a package, then later this
code is removed by that same package. If you want to prevent the execution of code from
another package, use the voids rule instead (see section 2.1.7).

If the optional (1abel) argument is *, then all code chunks are removed. This is
rather dangerous as it may well drop code from other packages (that one may not know
about); it should therefore not be used in packages but only in document preambles!

The (hook) and (label) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.

In contrast to the voids relationship between two labels in a \DeclareHookRule this
is a destructive operation as the labeled code is removed from the hook data structure,
whereas the relationship setting can be undone by providing a different relationship later.

A useful application for this declaration inside the document body is when one wants
to temporarily add code to hooks and later remove it again, e.g.,

\AddToHook{env/quote/begin}{\small}
\begin{quote}

A quote set in a smaller typeface
\end{quote}

\RemoveFromHook{env/quote/begin}
. now back to normal for further quotes

Note that you can’t cancel the setting with

\AddToHook{env/quote/begin}{}
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\AddToHookNext

\AddToHookNextWithArguments

\ClearHookNext

because that only “adds” a further empty chunk of code to the hook. Adding
\normalsize would work but that means the hook then contained \small\normalsize
which means two font size changes for no good reason.

The above is only needed if one wants to typeset several quotes in a smaller typeface.
If the hook is only needed once then \AddToHookNext is simpler, because it resets itself
after one use.

\AddToHookNext {(hook)} {(code)}

Adds (code) to the next invocation of the (hook). The code is executed after the normal
hook code has finished and it is executed only once, i.e. it is deleted after it was used.

Using this declaration is a global operation, i.e., the code is not lost even if the
declaration is used inside a group and the next invocation of the hook happens after the
end of that group. If the declaration is used several times before the hook is executed
then all code is executed in the order in which it was declared.*

If this declaration is used with a one-time hook then the code is only ever used
if the declaration comes before the hook’s invocation. This is because, in contrast to
\AddToHook, the code in this declaration is not executed immediately in the case when
the invocation of the hook has already happened—in other words, this code will truly
execute only on the next invocation of the hook (and in the case of a one-time hook there
is no such “next invocation”). This gives you a choice: should my code execute always,
or should it execute only at the point where the one-time hook is used (and not at all if
this is impossible)? For both of these possibilities there are use cases.

It is possible to nest this declaration using the same hook (or different hooks): e.g.,

\AddToHookNext{(hook)}{(code-1)\AddToHookNext{({hook)}{{code-2)}}

will execute (code-1) next time the (hook) is used and at that point puts (code-2) into
the (hook) so that it gets executed on following time the hook is run.

A hook doesn’t have to exist for code to be added to it. This allows for hooks to
work regardless of package loading order. See section 2.1.8.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\AddToHookNextWithArguments {(hook)} {(code)}

Works exactly like \AddToHookNext, but the (code) can contain references to the ar-
guments of the (hook) as described for \AddToHookWithArguments above. Section 2.7
explains hooks with arguments.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\ClearHookNext {(hook)}

Normally \AddToHookNext is only used when you know precisely where it will apply and
why you want some extra code at that point. However, there are a few use cases in
which such a declaration needs to be canceled, for example, when discarding a page with
\DiscardShipoutBox (but even then not always), and in such situations \ClearHookNext
can be used.

4There is no mechanism to reorder such code chunks (or delete them).
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2.1.5 Hook names and default labels

It is best practice to use \AddToHook in packages or classes without specifying a (label)
because then the package or class name is automatically used, which is helpful if rules
are needed, and avoids mistyping the (1abel).

Using an explicit (label) is only necessary in very specific situations, e.g., if you
want to add several chunks of code into a single hook and have them placed in different
parts of the hook (by providing some rules).

The other case is when you develop a larger package with several sub-packages. In
that case you may want to use the same (label) throughout the sub-packages in order
to avoid that the labels change if you internally reorganize your code.

Except for \UseHook, \UseOneTimeHook and \IfHookEmptyTF (and their expl3 in-
terfaces \hook_use:n, \hook_use_once:n and \hook_if_empty:nTF), all (hook) and
(1abel) arguments are processed in the same way: first, spaces are trimmed around the
argument, then it is fully expanded until only character tokens remain. If the full expan-
sion of the (hook) or (1abel) contains a non-expandable non-character token, a low-level
TEX error is raised (namely, the (hook) is expanded using TEX’s \csname. .. \endcsname,
as such, Unicode characters are allowed in (hook) and (label) arguments). The argu-
ments of \UseHook, \UseOneTimeHook, and \IfHookEmptyTF are processed much in the
same way except that spaces are not trimmed around the argument, for better perfor-
mance.

It is not enforced, but highly recommended that the hooks defined by a package,
and the (Iabels) used to add code to other hooks contain the package name to eas-
ily identify the source of the code chunk and to prevent clashes. This should be the
standard practice, so this hook management code provides a shortcut to refer to the
current package in the name of a (hook) and in a (label). If the (hook) name or the
(label) consist just of a single dot (.), or starts with a dot followed by a slash (./)
then the dot denotes the (default label) (usually the current package or class name—
see \SetDefaultHookLabel). A “.” or “./” anywhere else in a (hook) or in (label) is
treated literally and is not replaced.

For example, inside the package mypackage.sty, the default label is mypackage, so
the instructions:

\NewHook  {./hook}

\AddToHook {./hook}[.]{code} % Same as \AddToHookf{./hook}{code}
\AddToHook {./hook}[./sub]{code}
\DeclareHookRule{begindocument}{.}{before}{babel}

\AddToHook {file/foo.tex/after}{code}

are equivalent to:

\NewHook  {mypackage/hook}

\AddToHook {mypackage/hook}[mypackage]{code}

\AddToHook {mypackage/hook} [mypackage/sub]{code}
\DeclareHookRule{begindocument}{mypackage}{before}{babel}
\AddToHook {file/foo.tex/after}{code} % unchanged

The (default label) is automatically set equal to the name of the current pack-
age or class at the time the package is loaded. If the hook command is used outside
of a package, or the current file wasn’t loaded with \usepackage or \documentclass,
then the top-level is used as the (default label). This may have exceptions—see
\PushDefaultHookLabel.
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Important:

The dot-syntax is not
available with \UseHook
and some other commands
that are typically used
within code!

\PushDefaultHookLabel
\PopDefaultHookLabel

This syntax is available in all (Iabel) arguments and most (hook) arguments, both
in the BTEX 2¢ interface, and the ITEX3 interface described in section 2.2.

Note, however, that the replacement of . by the (default label) takes place when
the hook command is executed, so actions that are somehow executed after the package
ends will have the wrong (default label) if the dot-syntax is used. For that reason,
this syntax is not available in \UseHook (and \hook_use:n) because the hook is most of
the time used outside of the package file in which it was defined. This syntax is also not
available in the hook conditionals \IfHookEmptyTF (and \hook_if_empty:nTF), because
these conditionals are used in some performance-critical parts of the hook management
code, and because they are usually used to refer to other package’s hooks, so the dot-
syntax doesn’t make much sense.

In some cases, for example in large packages, one may want to separate the code
in logical parts, but still use the main package name as the (Iabel), then the (default
label) can be set using \PushDefaultHookLabel{...}...\PopDefaultHookLabel or
\SetDefaultHookLabel{...}.

\PushDefaultHookLabel {(default label)}

(code)
\PopDefaultHookLabel
\PushDefaultHookLabel sets the current (default label) to be used in (I1abel) argu-
ments, or when replacing a leading “.” (see above). \PopDefaultHookLabel reverts the

(default label) to its previous value.

Inside a package or class, the (default label) is equal to the package or class
name, unless explicitly changed. Everywhere else, the (default label) is top-level
(see section 2.1.6) unless explicitly changed.

The effect of \PushDefaultHookLabel holds until the next \PopDefaultHookLabel.
\usepackage (and \RequirePackage and \documentclass) internally use

\PushDefaultHookLabel{(package name)}
(package code)
\PopDefaultHookLabel

to set the (default label) for the package or class file. Inside the (package code) the
(default label) can also be changed with \SetDefaultHookLabel. \input and other
file input-related commands from the IZTEX kernel do not use \PushDefaultHookLabel,
so code within files loaded by these commands does not get a dedicated (1abel)! (that
is, the (default label) is the current active one when the file was loaded.)

Packages that provide their own package-like interfaces (TikZ’s \usetikzlibrary,
for example) can use \PushDefaultHookLabel and \PopDefaultHookLabel to set dedi-
cated labels and to emulate \usepackage-like hook behavior within those contexts.

The top-level label is treated differently, and is reserved to the user document, so
it is not allowed to change the (default label) to top-level.
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\SetDefaultHookLabel \SetDefaultHookLabel {(default label)}

Similarly to \PushDefaultHookLabel, sets the current (default label) to be used in
(label) arguments, or when replacing a leading “.”. The effect holds until the label
is changed again or until the next \PopDefaultHookLabel. The difference between
\PushDefaultHookLabel and \SetDefaultHookLabel is that the latter does not save
the current (default label).

This command is useful when a large package is composed of several smaller pack-
ages, but all should have the same (I1abel), so \SetDefaultHookLabel can be used at
the beginning of each package file to set the correct label.

\SetDefaultHookLabel is not allowed in the main document, where the (default
label) is top-level and there is no \PopDefaultHookLabel to end its effect. It is also
not allowed to change the (default label) to top-level.

2.1.6 The top-level label

The top-level label, assigned to code added from the main document, is different from
other labels. Code added to hooks (usually \AtBeginDocument) in the preamble is almost
always to change something defined by a package, so it should go at the very end of the
hook.

Therefore, code added in the top-level is always executed at the end of the hook,
regardless of where it was declared. If the hook is reversed (see \NewReversedHook), the
top-level chunk is executed at the very beginning instead.

Rules regarding top-level have no effect: if a user wants to have a specific set of
rules for a code chunk, they should use a different label to said code chunk, and provide
a rule for that label instead.

The top-level label is exclusive for the user, so trying to add code with that label
from a package results in an error.

2.1.7 Defining relations between hook code

The default assumption is that code added to hooks by different packages are independent
and the order in which they are executed is irrelevant. While this is true in many cases
it is obviously false in others.

Before the hook management system was introduced packages had to take elaborate
precautions to determine whether some other package had also been loaded (before or
after) and then to find some ways to alter its behavior accordingly. In addition is was
often the user’s responsibility to load packages in the right order so that alterations made
by packages were done in thsat same order; and in some cases even altering the loading
order wouldn’t resolve the conflicts.

With the new hook management system it is now possible to define rules (i.e., rela-
tionships) between code chunks added by different packages and to specify explicitly the
order in which they should be processed.

The rules can be declared for hooks before the hook has been declared with \NewHook
and they are allowed to refer to code labels that do not yet exist, e.g., because a package
defining the code chunk with that label has not yet been loaded. When the hook code
is finally sorted for fast execution, all rules that apply are acted on and the others are
ignored.

This offers the flexibility needed to handle complicated relationships between code
from different packages and to set this up beforehand in a way that is independent of
whether or not the packages are actually loaded in a specific document. The downside
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of this is that misspellings of hook names or code labels will not raise any error, instead
the rule will simply never apply!

\DeclareHookRule \DeclareHookRule {(hook)} {(labell)} {(relation)} {(label2)}

Defines a relation between (labell) and (label2) for a given (hook). If (hook) is 77
this defines a default relation for all hooks that use the two labels, i.e., that have chunks
of code labeled with (label1) and (label2).

Currently, the supported relations are the following:

before or < Code for (1abell) comes before code for (1abel2).
after or > Code for (1abell) comes after code for (1abel2).

incompatible-warning Only code for either (1abell) or (label2) can appear for that hook (a way to say
that two packages—or parts of them—are incompatible). A warning is raised if
both labels appear in the same hook.

incompatible-error Like incompatible-error but instead of a warning a ETEX error is raised, and
the code for both labels are dropped from that hook until the conflict is resolved.

voids Code for (1abell) overwrites code for (1abel2). More precisely, code for (1abel2)
is dropped for that hook. This can be used, for example if one package is a superset
in functionality of another one and therefore wants to undo code in some hook and
replace it with its own version.

unrelated The order of code for (1abell) and (label2) is irrelevant. This rule is there to
undo an incorrect rule specified earlier.

There can only be a single relation between two labels for a given hook, i.e., a later
\DeclareHookRule overwrites any previous declaration. In all cases rules specific to a
given hook take precedence over default rules that use ?? as the (hook).

If a default rule is applied, it is done before reversing the label order in a reversed
hook, e.g., before in a default rule effectively becomes after in such a hook. In contrast,
a rule for a specific hook is always applied to the state after any reversal (i.e., the state
you see when using \ShowHook on that hook).

The (hook) and (1abel) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.

\ClearHookRule \ClearHookRule {(hook)} {(labell)} {(label2)}

Syntactic sugar for saying that (1abel1) and (1abel2) are unrelated for the given (hook).

File 08: 1thooks.dtx Date: 2026-06-01 Version v1.1p 225



\DeclareDefaultHookRule \DeclareDefaultHookRule {(label1)} {(relatiom)} {(label2)}

This sets up a relation between (Iabell) and (label2) for all hooks unless overwritten
by a specific rule for a hook. Useful for cases where one package has a specific relation to
some other package, e.g., is incompatible or always needs a special ordering before or
after. (Technically it is just a shorthand for using \DeclareHookRule with 7?7 as the
hook name.)

If such a rule is applied to a reversed hook it behaves as if the rule is reversed
(e.g., after becomes before) because those rules are applied first and then the order is
reversed. The rationale is that in hook pairs (in which the ordering in one is reversed)
default rules have to be reversed too in nearly all scenarios. If this is not the case, a
default rule can’t be used or has to be overwritten with an explicit \DeclareHookRule
for that specific hook.

Declaring default rules is only supported in the document preamble.’

The (label) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

2.1.8 Querying hooks
Simpler data types, like token lists, have three possible states; they can:

e exist and be empty;
e exist and be non-empty; and
o not exist (in which case emptiness doesn’t apply);

Hooks are a bit more complicated: a hook may exist or not, and independently it may or
may not be empty. This means that even a hook that doesn’t exist may be non-empty
and it can also be disabled.

This seemingly strange state may happen when, for example, package A defines hook
A/foo, and package B adds some code to that hook. However, a document may load
package B before package A, or may not load package A at all. In both cases some code
is added to hook A/foo without that hook being defined yet, thus that hook is said to be
non-empty, whereas it doesn’t exist. Therefore, querying the existence of a hook doesn’t
imply its emptiness, neither does the other way around.

Given that code or rules can be added to a hook even if it doesn’t physically exist
yet, means that a querying its existence has no real use case (in contrast to other variables
that can only be update if they have already been declared). For that reason only the
test for emptiness has a public interface.

A hook is said to be empty when no code was added to it, either to its permanent
code pool, or to its “next” token list. The hook doesn’t need to be declared to have
code added to its code pool. A hook is said to exist when it was declared with \NewHook
or some variant thereof. Generic hooks such as file and env hooks are automatically
declared when code is added to them.

5Trying to do so, e.g., via \DeclareHookRule with ?? has bad side-effects and is not supported (though
not explicitly caught for performance reasons).
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\IfHookEmptyTF + \IfHookEmptyTF {(hook)} {(true code)} {(false code)}
\IfHookEmptyT

* . . . . . .
\TfHookEnptyF Tests if the (hook) is empty (i.e., no code was added to it using either \AddToHook or

\AddToHookNext) or such code was removed again (via \RemoveFromHook), and branches
to either (true code) or (false code) depending on the result.
The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.

2.1.9 Displaying hook code

If one has to adjust the code execution in a hook using a hook rule it is helpful to get some
information about the code associated with a hook, its current order and the existing
rules.

\ShowHook \ShowHook {(hook)}
\LogHook \LogHook {(hook)}

Displays information about the (hook) such as
o the code chunks (and their labels) added to it,
e any rules set up to order them,
e the computed order in which the chunks are executed,

e any code executed on the next invocation only.

\LogHook prints the information to the .log file, and \ShowHook prints them to the
terminal/command window and starts TEX’s prompt (only in \errorstopmode) to wait
for user action.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

Suppose a hook example-hook whose output of \ShowHook{example-hook} is:

1 -> The hook ’example-hook’:
Code chunks:
foo -> [code from package ’foo’]
bar -> [from package ’bar’]
baz -> [package ’baz’ is here]
Document-level (top-level) code (executed last):
-> [code from ’top-level’]
Extra code for next invocation:
-> [one-time code]
Rules:
foolbaz with relation >
baz|bar with default relation <
Execution order (after applying rules):
baz, foo, bar.

VV V VVV VYV VVVYVYV

In the listing above, lines 3 to 5 show the three code chunks added to the hook and
their respective labels in the format

(1abel) -> (code)
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\DebugHooksOn
\DebugHooksOf £

\hook_new:n
\hook_new_reversed:n
\hook_new_pair:nn

Line 7 shows the code chunk added by the user in the main document (labeled
top-level) in the format

Document-level (top-level) code (executed (first/last)):
-> (top-level code)

This code will be either the first or last code executed by the hook (last if the hook is
normal, first if it is reversed). This chunk is not affected by rules and does not take
part in sorting.

Line 9 shows the code chunk for the next execution of the hook in the format

-> (next-code)

This code will be used and disappear at the next \UseHook{example-hook}, in contrast
to the chunks mentioned earlier, which can only be removed from that hook by doing
\RemoveFromHook{(label)} [example-hook].

Lines 11 and 12 show the rules declared that affect this hook in the format

(l1abel-1)|(label-2) with (default?) relation (relation)

which means that the (relation) applies to (Iabel-1) and (label-2), in that order, as
detailed in \DeclareHookRule. If the relation is default it means that this rule applies
to (1abel-1) and (label-2) in all hooks, (unless overridden by a non-default relation).

Finally, line 14 lists the labels in the hook after sorting; that is, in the order they
will be executed when the hook is used.

2.1.10 Debugging hook code

\DebugHooksOn ... \DebugHooksOff

Turn the debugging of hook code on or off. This displays most changes made to the hook
data structures. The output is rather coarse and not really intended for normal use, but
it can be helpful in case hooks do not work as expected. See also 2.1.9 for commands to
inspect individual hooks.

2.2 L3 programming layer (expl3) interfaces

This is a quick summary of the I TEX3 programming interfaces for use with packages
written in expl3. In contrast to the ITEX 2¢ interfaces they always use mandatory
arguments only, e.g., you always have to specify the (Iabel) for a code chunk. We
therefore suggest to use the declarations discussed in the previous section even in expl3
packages, but the choice is yours.

\hook_new:n {(hook)}
\hook_new_reversed:n {(hook)}
\hook_new_pair:nn {(hook-1)} {(hook-2)}
Creates a new (hook) with normal or reverse ordering of code chunks. \hook_new_-
pair:nn creates a pair of such hooks with {(hook-2)} being a reversed hook. If a hook
name is already taken, an error is raised and the hook is not created.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.
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\hook_new_with_args:nn

\hook_new_with_args:nn {(hook)} {(number)}

\hook_new_reversed_with_args:nn \hook_new_reversed_with_args:nn {(hook)} {(number)}
\hook_new_pair_with_args:nnn \hook_new_pair_with_args:nnn {(hook-1)} {(hook-2)} {(number)}

\hook_disable_generic:n

\hook_activate_generic:n

\hook_use:n
\hook_use:nnw

\hook_use_once:n
\hook_use_once:nnw

Creates a new (hook) with normal or reverse ordering of code chunks, that takes (number)
arguments from the input stream when it is used. \hook_new_pair_with_args:nn cre-
ates a pair of such hooks with {(hook-2)} being a reversed hook. If a hook name is
already taken, an error is raised and the hook is not created.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\hook_disable_generic:n {(hook)}

Marks {(hook)} as disabled. Any further attempt to add code to it or declare it, will
result in an error and any call to \hook_use:n will simply do nothing.

This declaration is intended for use with generic hooks that are known not to work
(see 1tcmdhooks-doc) if they receive code.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\hook_activate_generic:n {(hook)}

This is like \hook_new:n but it does nothing if the hook was previously declared with
\hook_new:n. This declaration should be used only in special situations, e.g., when a
command from another package needs to be altered and it is not clear whether a generic
cmd hook (for that command) has been previously explicitly declared.

Normally \hook_new:n should be used instead of this.

\hook_use:n {(hook)}
\hook_use:nnw {(hook)} {(number)} {(arg:i)} ... {(argn)}

Executes the {(hook)} code followed (if set up) by the code for next invocation only, then
empties that next invocation code. \hook_use:nnw should be used for hooks declared
with arguments, and should be followed by as many brace groups as the declared number
of arguments. The (number) should be the number of arguments declared for the hook.
If the hook is not declared, this command does nothing and it will remove (number) items
from the input.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.

\hook_use_once:n {(hook)}
\hook_use_once:nnw {(hook)} {(number)} {(arg:i)} ... {{argn)}

Changes the {(hook)} status so that from now on any addition to the hook code is
executed immediately. Then execute any {(hook)} code already set up. \hook_use_-
once:nnw should be used for hooks declared with arguments, and should be followed by
as many brace groups as the declared number of arguments. The (number) should be the
number of arguments declared for the hook. If the hook is not declared, this command
does nothing and it will remove (number) items from the input.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.
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\hook_gput_code:nnn

\hook_gput_code_with_args:nnn \hook_gput_code_with_args:nnn {(hook)} {(label)

\hook_gput_code :nnn {(hook)} {(label)} {(code)}
}

{
{({code)}
)

Adds a chunk of (code) to the (hook) labeled (1abel). If the label already exists the
(code) is appended to the already existing code.

If \hook_gput_code_with_args:nnn is used, the (code) can access the arguments
passed to \hook_use:nnw (or \hook_use_once:nnw) with #1, #2, ..., #n (up to the
number of arguments declared for the hook). In that case, if an actual parameter token
should be added to the code, it should be doubled.

If code is added to an external (hook) (of the kernel or another package) then the
convention is to use the package name as the (1abel) not some internal module name or
some other arbitrary string.

The (hook) and (label) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.

\hook_gput_next_code:nn

\hook_gput_next_code_with_args:nn \hook_gput_next_code_with_args:nn {(ho

\hook_gput_next_code:nn {(hook)} {{code)}
ok)} {(code

)} {(code)}

\hook_gclear_next_code:n

\hook_gremove_code:nn

Adds a chunk of (code) for use only in the next invocation of the (hook). Once used it
is gone.

If \hook_gput_next_code_with_args:nn is used, the (code) can access the argu-
ments passed to \hook_use:nnw (or \hook_use_once:nnw) with #1, #2, ..., #n (up to
the number of arguments declared for the hook). In that case, if an actual parameter
token should be added to the code, it should be doubled.

This is simpler than \hook_gput_code:nnn, the code is simply appended to the
hook in the order of declaration at the very end, i.e., after all standard code for the hook
got executed. Thus if one needs to undo what the standard does one has to do that as
part of (code).

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\hook_gclear_next_code:n {(hook)}

Undo any earlier \hook_gput_next_code:nn.

\hook_gremove_code:nn {(hook)} {(label)}

Removes any code for (hook) labeled (1abel).

If there is no code under the (1abel) in the (hook), or if the (hook) does not exist, a
warning is issued when you attempt to use \hook_gremove_code:nn, and the command
is ignored.

If the second argument is *, then all code chunks are removed. This is rather
dangerous as it drops code from other packages one may not know about, so think twice
before using that!

The (hook) and (label) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5.
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\hook_gset_rule:nnnn

\hook_if_empty_p:n =*
\hook_if_empty:nTF x

\hook_show:n
\hook_log:n

\hook_debug_on:
\hook_debug_off:

\hook_gset_rule:nnnn {(hook)} {(labell)} {(relation)} {(label2)}

Relate (labell) with (label2) when used in (hook). See \DeclareHookRule for the
allowed (relation)s. If (hook) is 7?7 a default rule is specified.

The (hook) and (label) can be specified using the dot-syntax to denote the current
package name. See section 2.1.5. The dot-syntax is parsed in both (label) arguments,
but it usually makes sense to be used in only one of them.

\hook_if_empty:nTF {(hook)} {(true code)} {(false code)}

Tests if the (hook) is empty (i.e., no code was added to it using either \AddToHook or
\AddToHookNext), and branches to either (true code) or (false code) depending on
the result.

The (hook) cannot be specified using the dot-syntax. A leading . is treated literally.

\hook_show:n {(hook)}
\hook_log:n {(hook)}

Displays information about the (hook) such as
o the code chunks (and their labels) added to it,
e any rules set up to order them,
e the computed order in which the chunks are executed,
e any code executed on the next invocation only.

\hook_log:n prints the information to the .log file, and \hook_show:n prints them
to the terminal/command window and starts TEX’s prompt (only if \errorstopmode) to
wait for user action.

The (hook) can be specified using the dot-syntax to denote the current package
name. See section 2.1.5.

\hook_debug_on:
Turns the debugging of hook code on or off. This displays changes to the hook data.

2.3 On the order of hook code execution

Chunks of code for a (hook) under different labels are supposed to be independent if
there are no special rules set up that define a relation between the chunks. This means
that you can’t make assumptions about the order of execution!

Suppose you have the following declarations:

\NewHook{myhook}

\AddToHook{myhook} [packageA] {\typeout{A}}
\AddToHook{myhook} [packageB] {\typeout{B}}
\AddToHook{myhook} [packageC] {\typeout{C}}

then executing the hook with \UseHook will produce the typeout A B C in that order.
In other words, the execution order is computed to be packageA, packageB, packageC
which you can verify with \ShowHook{myhook}:

File 08: 1thooks.dtx Date: 2026-06-01 Version v1.1p 231



-> The hook ’myhook’:
Code chunks:
packageA -> \typeout {A}
packageB -> \typeout {B}
packageC -> \typeout {C}
Document-level (top-level) code (executed last):

Extra code for next invocation:

>
>
>
>
>
> -
>
>
> Rules:
> —_—
> Execution order:
> packageA, packageB, packageC.
The reason is that the code chunks are internally saved in a property list and the initial
order of such a property list is the order in which key-value pairs got added. However,
that is only true if nothing other than adding happens!
Suppose, for example, you want to replace the code chunk for packageA, e.g.,

\RemoveFromHook{myhook} [packageA]
\AddToHook{myhook} [packageA] {\typeout{A altl}}

then your order becomes packageB, packageC, packageA because the label got removed
from the property list and then re-added (at its end).

While that may not be too surprising, the execution order is also sometimes altered
if you add a redundant rule, e.g. if you specify

\DeclareHookRule{myhook}{packageA}{before}{packageB}
instead of the previous lines we get

-> The hook ’myhook’:
Code chunks:
packageA -> \typeout {A}
packageB -> \typeout {B}
packageC -> \typeout {C}
Document-level (top-level) code (executed last):

>
>
>
>
>
>
> Extra code for next invocation:

> —_—

> Rules:

> packageB|packageA with relation >

> Execution order (after applying rules):

> packageA, packageC, packageB.

As you can see the code chunks are still in the same order, but in the execution order for
the labels packageB and packageC have swapped places. The reason is that, with the
rule there are two orders that satisfy it, and the algorithm for sorting happened to pick
a different one compared to the case without rules (where it doesn’t run at all as there
is nothing to resolve). Incidentally, if we had instead specified the redundant rule

\DeclareHookRule{myhook}{packageB}{before}{packageC}

the execution order would not have changed.
In summary: it is not possible to rely on the order of execution unless there are rules
that partially or fully define the order (in which you can rely on them being fulfilled).
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2.4 The use of “reversed” hooks

You may have wondered why you can declare a “reversed” hook with \NewReversedHook
and what that does exactly.

In short: the execution order of a reversed hook (without any rules!) is exactly
reversed to the order you would have gotten for a hook declared with \NewHook.

This is helpful if you have a pair of hooks where you expect to see code added that
involves grouping, e.g., starting an environment in the first and closing that environment
in the second hook. To give a somewhat contrived example®, suppose there is a package
adding the following:

\AddToHook{env/quote/beforel} [package-1]{\begin{itshape}}
\AddToHook{env/quote/after} [package-1]{\end{itshapel}}

As a result, all quotes will be in italics. Now suppose further that another package-too
makes the quotes also in blue and therefore adds:

\usepackage{color}
\AddToHook{env/quote/before} [package-too] {\begin{color}{blue}}
\AddToHook{env/quote/after} [package-too]{\end{color}}

Now if the env/quote/after hook would be a normal hook we would get the same
execution order in both hooks, namely:

package-1, package-too
(or vice versa) and as a result, would get:

\begin{itshape}\begin{color}{blue} ...
\end{itshape}\end{color}

and an error message saying that \begin{color} was ended by \end{itshape}. With
env/quote/after declared as a reversed hook the execution order is reversed and so
all environments are closed in the correct sequence and \ShowHook would give us the
following output:

-> The hook ’env/quote/after’:
Code chunks:
package-1 -> \end {itshape}
package-too -> \end {color}
Document-level (top-level) code (executed first):

Rules:
Execution order (after reversal):

>

>

>

>

>

> Extra code for next invocation:
>

>

>

>

> package-too, package-1.

If there is a matching default rule (done with \DeclareDefaultHookRule or with ??
for the hook name) then this default rule is applied before the reversal so that the order
in the reversed hook mirrors the one in the normal hook. However, all rules specific to
a hook happen always after the reversal of the execution order, so if you alter the order
you will probably have to alter it in both hooks, not just in one, but that depends on the
use case.

6There are simpler ways to achieve the same effect.
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2.5 Difference between “normal” and “one-time” hooks

When executing a hook a developer has the choice of using either \UseHook or
\UseOneTimeHook (or their expl3 equivalents \hook_use:n and \hook_use_once:n).
This choice affects how \AddToHook is handled after the hook has been executed for
the first time.

With normal hooks adding code via \AddToHook means that the code chunk is added
to the hook data structure and then used each time \UseHook is called.

With one-time hooks it this is handled slightly differently: After \UseOneTimeHook
has been called, any further attempts to add code to the hook via \AddToHook will simply
execute the (code) immediately.

This has some consequences one needs to be aware of:

o If (code) is added to a normal hook after the hook was executed and it is never
executed again for one or the other reason, then this new (code) will never be
executed.

o In contrast if that happens with a one-time hook the (code) is executed immedi-
ately.

In particular this means that construct such as

\AddToHook{myhook}
{ (code-1) \AddToHook{myhook}{(code-2)} (code-3) }

works for one-time hooks” (all three code chunks are executed one after another), but
it makes little sense with a normal hook, because with a normal hook the first time
\UseHook{myhook} is executed it would

o execute (code-1),

o then execute \AddToHook{myhook}{code-2} which adds the code chunk (code-2)
to the hook for use on the next invocation,

 and finally execute (code-3).

The second time \UseHook is called it would execute the above and in addition (code-2)
as that was added as a code chunk to the hook in the meantime. So each time the
hook is used another copy of (code-2) is added and so that code chunk is executed
(# of invocations) — 1 times.

2.6 Generic hooks provided by packages

The hook management system also implements a category of hooks that are called
“Generic Hooks”. Normally a hook has to be explicitly declared before it can be used
in code. This ensures that different packages are not using the same hook name for
unrelated purposes—something that would result in absolute chaos. However, there are
a number of “standard” hooks where it is unreasonable to declare them beforehand, e.g,
each and every command has (in theory) an associated before and after hook. In such
cases, i.e., for command, environment or file hooks, they can be used simply by adding
code to them with \AddToHook. For more specialized generic hooks, e.g., those provided

7This is sometimes used with \AtBeginDocument which is why it is supported.
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by babel, you have to additionally enable them with \ActivateGenericHook as explained
below.

The generic hooks provided by IXTEX are those for cmd, env, file, include, package,
and class, and all these are available out of the box: you only have to use \AddToHook
to add code to them, but you don’t have to add \UseHook or \UseOneTimeHook to your
code, because this is already done for you (or, in the case of cmd hooks, the command’s
code is patched at \begin{document}, if necessary).

However, if you want to provide further generic hooks in your own code, the situation
is slightly different. To do this you should use \UseHook or \UseOneTimeHook, but
without declaring the hook with \NewHook. As mentioned earlier, a call to \UseHook with
an undeclared hook name does nothing. So as an additional setup step, you need to
explicitly activate your generic hook. Note that a generic hook produced in this way is
always a normal hook.

For a truly generic hook, with a variable part in the hook name, such upfront acti-
vation would be difficult or impossible, because you typically do not know what kind of
variable parts may come up in real documents.

For example, babel provides hooks such as babel/(language)/afterextras. How-
ever, language support in babel is often done through external language packages. Thus
doing the activation for all languages inside the core babel code is not a viable approach.
Instead it needs to be done by each language package (or by the user who wants to use
a particular hook).

Because the hooks are not declared with \NewHook their names should be carefully
chosen to ensure that they are (likely to be) unique. Best practice is to include the
package or command name, as was done in the babel example above.

Generic hooks defined in this way are always normal hooks (i.e., you can’t imple-
ment reversed hooks this way). This is a deliberate limitation, because it speeds up the
processing considerably.

2.7 Hooks with arguments

Sometimes it is necessary to pass contextual information to a hook, and, for one reason
or another, it is not feasible to store such information in macros. To serve this purpose,
hooks can be declared with arguments, so that the programmer can pass along the data
necessary for the code in the hook to function properly.

A hook with arguments works mostly like a regular hook, and most commands that
work for regular hooks, also work for hooks that take arguments. The differences are
when the hook is declared (\NewHookWithArguments is used instead of \NewHook), then
code can be added with both \AddToHook and \AddToHookWithArguments, and when
the hook is used (\UseHookWithArguments instead of \UseHook).

A hook with arguments must be declared as such (before it is first used, as all regular
hooks) using \NewHookWithArguments{(hook)}{(number)}. All code added to that hook
can then use #1 to access the first argument, #2 to access the second, and so forth up
to the number of arguments declared. However, it is still possible to add code with
references to the arguments of a hook that was not yet declared (we will discuss that
later). At their core, hooks are macros, so TEX’s limit of 9 arguments applies, and a
low-level TEX error is raised if you try to reference an argument number that doesn’t
exist.
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To use a hook with arguments, just write \UseHookWithArguments{(hook)}{(number)?}
followed by a braced list of the arguments. For example, if the hook test takes three
arguments, write:

\UseHookWithArguments{test}{3}{arg-1}{arg-2}{arg-3}

then, in the (code) of the hook, all instances of #1 will be replaced by arg-1, #2 by
arg-2 and so on. If, at the point of usage, the programmer provides more arguments
than the hook is declared to take, the excess arguments are simply ignored by the hook.
Behavior is unpredictable® if too few arguments are provided. If the hook isn’t declared,
(number) arguments are removed from the input stream.

Adding code to a hook with arguments can be done with \AddToHookWithArguments
as well as with the regular \AddToHook, to achieve different outcomes. The main differ-
ence when it comes to adding code to a hook, in this case, is firstly the possibility of
accessing a hook’s arguments, of course, and second, how parameter tokens (#g) are
treated.

Using \AddToHook in a hook that takes arguments will work as it does for all other
hooks. This allows a package developer to add arguments to a hook that otherwise had
none without having to worry about compatibility. This means that, for example:

\AddToHook{test}{\def\foo#1{Hello, #1!'}}

will define the same macro \foo regardless if the hook test takes arguments or not.

Using \AddToHookWithArguments allows the (code) added to access the arguments
of the hook with #1, #2, and so forth, up to the number of the arguments declared in the
hook. This means that if one wants to add a #¢ to the (code) that token must be doubled
in the input. The same definition from above, using \AddToHookWithArguments, needs
to be rewritten:

\AddToHookWithArguments{test}{\def\foo##1{Hello, ##1!}}

Extending the above example to use the hook arguments, we could rewrite something
like (now from declaration to usage, to get the whole picture):

\NewHookWithArguments{test}{1}

\AddToHookWithArguments{test}{}%
\typeout{Defining foo with "#1"}
\def\foo##1{Hello, ##1! Some text after: #1}/

}

\UseHook{test}{Howdy!}

\ShowCommand\foo

Running the code above prints in the terminal:

Defining foo with "Howdy!"
> \foo=macro:
#1->Hello, #1! Some text after: Howdy!.

8The hook will take the declared number of arguments, and what will happen depends on what was
grabbed, and what the hook code does with its arguments.
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Note how ##1 in the call to \AddToHookWithArguments became #1, and the #1 was
replaced by the argument passed to the hook. Should the hook be used again, with a
different argument, the definition would naturally change.

It is possible to add code referencing a hook’s arguments before such hook is declared
and the number of hooks is fixed. However, if some code is added to the hook, that
references more arguments than will be declared for the hook, there will be a low-level
TEX error about an “Illegal parameter number” at the time the hook is declared, which
will be hard to track down because at that point TEX can’t know whence the offending
code came from. Thus it is important that package writers explicitly document how
many arguments (if any) each hook can take, so users of those packages know how many
arguments can be referenced, and equally important, what each argument means.

2.8 Private ETEX kernel hooks

There are a few places where it is absolutely essential for IXTEX to function correctly that
code is executed in a precisely defined order. Even that could have been implemented
with the hook management (by adding various rules to ensure the appropriate ordering
with respect to other code added by packages). However, this makes every document
unnecessary slow, because there has to be sorting even though the result is predetermined.
Furthermore it forces package writers to unnecessarily add such rules if they add further
code to the hook (or break ITEX).

For that reason such code is not using the hook management, but instead private ker-
nel commands directly before or after a public hook with the following naming convention:
\@kernel@before@(hook) or \@kernel@after@(hook). For example, in \enddocument
you find

\UseHook{enddocument}/,
\@kernel@after@enddocument

which means first the user/package-accessible enddocument hook is executed and then
the internal kernel hook. As their name indicates these kernel commands should not be
altered by third-party packages, so please refrain from that in the interest of stability
and instead use the public hook next to it.”

2.9 Legacy ETEX 2¢ interfaces

TEX 2¢ offered a small number of hooks together with commands to add to them. They
are listed here and are retained for backwards compatibility.

With the new hook management, several additional hooks have been added to ETEX
and more will follow. See the next section for what is already available.

9As with everything in TEX there is not enforcement of this rule, and by looking at the code it is
easy to find out how the kernel adds to them. The main reason of this section is therefore to say “please
don’t do that, this is unconfigurable code!”
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\AtBeginDocument

\AtEndDocument

\AtBeginDocument [(label)] {(code)}

If used without the optional argument (label), it works essentially like before, i.e., it is
adding (code) to the hook begindocument (which is executed inside \begin{document}).
However, all code added this way is labeled with the label top-level (see section 2.1.6)
if done outside of a package or class or with the package/class name if called inside such
a file (see section 2.1.5).

This way one can add code to the hook using \AddToHook or \AtBeginDocument
using a different label and explicitly order the code chunks as necessary, e.g., run some
code before or after another package’s code. When using the optional argument the call
is equivalent to running \AddToHook {begindocument} [{label)] {(code)}.

\AtBeginDocument is a wrapper around the begindocument hook (see section 3.2),
which is a one-time hook. As such, after the begindocument hook is executed at
\begin{document} any attempt to add (code) to this hook with \AtBeginDocument or
with \AddToHook will cause that (code) to execute immediately instead. See section 2.5
for more on one-time hooks.

For important packages with known order requirement we may over time add rules
to the kernel (or to those packages) so that they work regardless of the loading-order in
the document.

\AtEndDocument [(label)] {(code)}
Like \AtBeginDocument but for the enddocument hook.

The few hooks that existed previously in IMTEX 2¢ used internally commands such
as \@begindocumenthook and packages sometimes augmented them directly rather than
working through \AtBeginDocument. For that reason there is currently support for this,
that is, if the system detects that such an internal legacy hook command contains code
it adds it to the new hook system under the label legacy so that it doesn’t get lost.

However, over time the remaining cases of direct usage need updating because in one
of the future release of IXIEX we will turn this legacy support off, as it does unnecessary
slow down the processing.

3 FKEIEX 2 commands and environments augmented
by hooks

In this section we describe the standard hooks that are now offered by IXTEX, or give
pointers to other documents in which they are described. This section will grow over
time (and perhaps eventually move to usrguide3).

3.1 Generic hooks

As stated earlier, with the exception of generic hooks, all hooks must be declared
with \NewHook before they can be used. All generic hooks have names of the form
“(type)/(name)/(position)”, where (type) is from the predefined list shown below,
and (name) is the variable part whose meaning will depend on the (type). The last com-
ponent, (position), has more complex possibilities: it can always be before or after;
for env hooks, it can also be begin or end; and for include hooks it can also be end. Each
specific hook is documented below, or in 1tcmdhooks-doc.pdf or 1tfilehook-doc.pdf.
The generic hooks provided by IXTEX belong to one of the six types:
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env Hooks executed before and after environments — (name) is the name of the environ-
ment, and available values for (position) are before, begin, end, and after;

cmd Hooks added to and executed before and after commands — (name) is the name of
the command, and available values for (position) are before and after;

file Hooks executed before and after reading a file — (name) is the name of the file (with
extension), and available values for (position) are before and after;

package Hooks executed before and after loading packages — (name) is the name of the
package, and available values for (position) are before and after;

class Hooks executed before and after loading classes — (name) is the name of the class,
and available values for (position) are before and after;

include Hooks executed before and after \included files — (name) is the name of the
included file (without the .tex extension), and available values for (position) are
before, end, and after.

Each of the hooks above are detailed in the following sections and in linked docu-
mentation.

3.1.1 Generic hooks for all environments
Every environment (env) has now four associated hooks coming with it:

env/({env)/before This hook is executed as part of \begin as the very first action,
in particular prior to starting the environment group. Its scope is therefore not
restricted by the environment.

env/({env)/begin This hook is executed as part of \begin directly in front of the code
specific to the environment start (e.g., the third argument of \NewDocumentEnvironment
and the second argument of \newenvironment). Its scope is the environment body.

env/(env)/end This hook is executed as part of \end directly in front of the code specific
to the end of the environment (e.g., the forth argument of \NewDocumentEnvironment
and the third argument of \newenvironment).

env/(env)/after This hook is executed as part of \end after the code specific to the
environment end and after the environment group has ended. Its scope is therefore
not restricted by the environment.

The hook is implemented as a reversed hook so if two packages add code to
env/(env)/before and to env/(env)/after they can add surrounding environ-
ments and the order of closing them happens in the right sequence.

Given that these generic hook names involve / as part of their name they would not
work if one tries to define an environment using a name that involves a /.'°

Generic environment hooks are never one-time hooks even with environments that
are supposed to appear only once in a document.!! In contrast to other hooks there is
also no need to declare them using \NewHook.

100fficially, IATEX names for environments should only consist of a sequence of letters, numbers, and
the character *, i.e., this is not a new restriction.

1 Thus if one adds code to such hooks after the environment has been processed, it will only be
executed if the environment appears again and if that doesn’t happen the code will never get executed.
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\BeforeBeginEnvironment

\AtBeginEnvironment

\AtEndEnvironment

\AfterEndEnvironment

The hooks are only executed if \begin{(env)} and \end{(env)} is used. If the
environment code is executed via low-level calls to \(env) and \end(env) (e.g., to avoid
the environment grouping) they are not available. If you want them available in code
using this method, you would need to add them yourself, i.e., write something like

\UseHook{env/quote/before}\quote

\endquote\UseHook{env/quote/after}

to add the outer hooks, etc.

Largely for compatibility with existing packages, the following four commands are
also available to set the environment hooks; but for new packages we recommend directly
using the hook names and \AddToHook.

\BeforeBeginEnvironment [(label)] {(env)} {({code)}

This declaration adds to the env/(env)/before hook using the (1abel). If (label) is
not given, the (default label) is used (see section 2.1.5).

\AtBeginEnvironment [(label)] {(env)} {(code)}

This is like \BeforeBeginEnvironment but it adds to the env/({env)/begin hook.

\AtEndEnvironment [(label)] {(env)} {(code)}

This is like \BeforeBeginEnvironment but it adds to the env/(env)/end hook.

\AfterEndEnvironment [(label)] {(env)} {(code)}

This is like \BeforeBeginEnvironment but it adds to the env/({env)/after hook.

3.1.2 Generic hooks for commands

Similar to environments there are now (at least in theory) two generic hooks available
for any ITEX command. These are

cmd/(name)/before This hook is executed at the very start of the command execution.

cmd/(name)/after This hook is executed at the very end of the command body. It is
implemented as a reversed hook.

In practice there are restrictions and especially the after hook works only with a subset
of commands. Details about these restrictions are documented in 1tcmdhooks-doc.pdf
or with code in 1tcmdhooks-code.pdf.

3.1.3 Generic hooks provided by file loading operations

There are several hooks added to I TEX’s process of loading file via its high-level interfaces
such as \input, \include, \usepackage, \RequirePackage, etc. These are documented
in 1tfilehook-doc.pdf or with code in 1tfilehook-code.pdf.
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3.2 Hooks provided by \begin{document}

Until 2020 \begin{document} offered exactly one hook that one could add to using
\AtBeginDocument. Experiences over the years have shown that this single hook in one
place was not enough and as part of adding the general hook management system a
number of additional hooks have been added at this point. The places for these hooks
have been chosen to provide the same support as offered by external packages, such as
etoolbox and others that augmented \document to gain better control.

Supported are now the following hooks (all of them one-time hooks):

begindocument/before This hook is executed at the very start of \document, one can
think of it as a hook for code at the end of the preamble section and this is how it
is used by etoolbox’s \AtEndPreamble.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

begindocument This hook is added to by using \AddToHook{begindocument} or by using
\AtBeginDocument and it is executed after the .aux file has been read and most
initialization are done, so they can be altered and inspected by the hook code. It is
followed by a small number of further initializations that shouldn’t be altered and
are therefore coming later.

The hook should not be used to add material for typesetting as we are still in
ETEX’s initialization phase and not in the document body. If such material needs
to be added to the document body use the next hook instead.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

begindocument/end This hook is executed at the end of the \document code in other
words at the beginning of the document body. The only command that follows it
is \ignorespaces.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

The generic hooks executed by \begin also exist, i.e., env/document/before and
env/document/begin, but with this special environment it is better use the dedicated
one-time hooks above.

3.3 Hooks provided by \end{document}

IXTEX 2¢ has always provided \AtEndDocument to add code to the \end{document}, just
in front of the code that is normally executed there. While this was a big improvement
over the situation in KTEX 2.09, it was not flexible enough for a number of use cases
and so packages, such as etoolbox, atveryend and others patched \enddocument to add
additional points where code could be hooked into.

Patching using packages is always problematical as leads to conflicts (code avail-
ability, ordering of patches, incompatible patches, etc.). For this reason a number of
additional hooks have been added to the \enddocument code to allow packages to add
code in various places in a controlled way without the need for overwriting or patching
the core code.

Supported are now the following hooks (all of them one-time hooks):
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enddocument The hook associated with \AtEndDocument. It is immediately called at the
beginning of \enddocument.

When this hook is executed there may be still unprocessed material (e.g., floats
on the deferlist) and the hook may add further material to be typeset. After it,
\clearpage is called to ensure that all such material gets typeset. If there is nothing
waiting the \clearpage has no effect.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

enddocument/afterlastpage As the name indicates this hook should not receive code
that generates material for further pages. It is the right place to do some final
housekeeping and possibly write out some information to the .aux file (which is
still open at this point to receive data). Just before this hook \write is redefined
and is now always \immediate\write. This means that writing e.g. a label or
something to the .toc works despite the fact that no more pages are output. It
is also the correct place to set up any testing code to be run when the .aux file is
re-read in the next step.

After this hook has been executed the .aux file is closed for writing and then read
back in to do some tests (e.g., looking for missing references or duplicated labels,
etc.).

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

enddocument/afteraux At this point, the .aux file has been reprocessed and so this is
a possible place for final checks and display of information to the user. However,
for the latter you might prefer the next hook, so that your information is displayed
after the (possibly longish) list of files if that got requested via \listfiles.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).

enddocument/info This hook is meant to receive code that write final information mes-
sages to the terminal. It follows immediately after the previous hook (so both could
have been combined, but then packages adding further code would always need to
also supply an explicit rule to specify where it should go.

This hook already contains some code added by the kernel (under the labels
kernel/filelist and kernel/warnings), namely the list of files when \listfiles
has been used and the warnings for duplicate labels, missing references, font sub-
stitutions etc.

This is a one-time hook, so after it is executed, all further attempts to add code to
it will execute such code immediately (see section 2.5).
enddocument/end Finally, this hook is executed just in front of the final call to \@@end.

This is a one-time hook, so after it is executed, all further attempts to add code
to it will execute such code immediately (see section 2.5).is it even possible to add
code after this one?

There is also the hook shipout/lastpage. This hook is executed as part of the last
\shipout in the document to allow package to add final \special’s to that page. Where
this hook is executed in relation to those from the above list can vary from document to
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document. Furthermore to determine correctly which of the \shipouts is the last one,
ITEX needs to be run several times, so initially it might get executed on the wrong page.
See section 3.4 for where to find the details.

It is in also possible to use the generic env/document/end hook which is executed
by \end, i.e., just in front of the first hook above. Note however that the other generic
\end environment hook, i.e., env/document/after will never get executed, because by
that time IXTEX has finished the document processing.

3.4 Hooks provided by \shipout operations

There are several hooks and mechanisms added to IXTEX’s process of generating pages.
These are documented in 1tshipout-doc.pdf or with code in 1tshipout-code.pdf.

3.5 Hooks provided for paragraphs

The paragraph processing has been augmented to include a number of internal and public
hooks. These are documented in ltpara-doc.pdf or with code in ltpara-code.pdf.

3.6 Hooks provided in NFSS commands

In languages that need to support for more than one script in parallel (and thus several
sets of fonts, e.g., supporting both Latin and Japanese fonts), NFSS font commands such
as \sffamily need to switch both the Latin family to “Sans Serif” and in addition alter
a second set of fonts.

To support this, several NFSS commands have hooks to which such support can be
added.

rmfamily After \rmfamily has done its initial checks and prepared a font series update,
this hook is executed before \selectfont.

sffamily This is like the rmfamily hook, but for the \sffamily command.
ttfamily This is like the rmfamily hook, but for the \ttfamily command.

normalfont The \normalfont command resets the font encoding, family, series and
shape to their document defaults. It then executes this hook and finally calls
\selectfont.

expand@font@defaults The internal \expand@font@defaults command expands and
saves the current defaults for the metafamilies (rm/sf/tt) and the metaseries
(bf/md). If the NFSS machinery has been augmented, e.g., for Chinese or Japanese
fonts, then further defaults may need to be set at this point. This can be done in
this hook which is executed at the end of this macro.

bfseries/defaults, bfseries If the \bfdefault was explicitly changed by the user, its
new value is used to set the bf series defaults for the metafamilies (rm/sf/tt) when
\bfseries is called. The bfseries/defaults hook allows further adjustments to
be made in this case. This hook is only executed if such a change is detected. In
contrast, the bfseries hook is always executed just before \selectfont is called
to change to the new series.

mdseries/defaults, mdseries These two hooks are like the previous ones but they are
in the \mdseries command.
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\g__hook_debug_bool

\hook_debug_on:
\hook_debug_off:
\__hook_debug:n
\__hook_debug_gset:

selectfont This hook is executed inside \selectfont, after the current values for en-
coding, family, series, shape, and size are evaluated and the new font is selected
(and if necessary loaded). After the hook has executed, NFSS will still do any
updates necessary for a new size (such as changing the size of \strut) and any
updates necessary to a change in encoding.

This hook is intended for use cases where, in parallel to a change in the main font,
some other fonts need to be altered (e.g., in CJK processing where you may need
to deal with several different alphabets).

3.7 Hook provided by the mark mechanism

See 1tmarks-doc.pdf for details.

insertmark This hook allows for a special setup while \InsertMark inserts a mark. It
is executed in group so local changes only apply to the mark being inserted.

4 The Implementation

1 (@@=hook)

N}

> (*2ekernel | latexrelease)

s \ExplSyntaxOn

s+ (latexrelease) \NewModuleRelease{2020/10/01}{1thooks}

s (latexrelease) {The~hook~management~system}

4.1 Debugging

Holds the current debugging state.
¢ \bool_new:N \g__hook_debug_bool

(End of definition for \g__hook_debug_bool.)

Turns debugging on and off by redefining \__hook_debug:n.

7 \cs_new_eq:NN \__hook_debug:n \use_none:n
¢ \cs_new_protected:Npn \hook_debug_on:

9 {

10 \bool_gset_true:N \g__hook_debug_bool

11 \__hook_debug_gset:

12 ¥

13 \cs_new_protected:Npn \hook_debug_off:

v o

15 \bool_gset_false:N \g__hook_debug_bool

16 \__hook_debug_gset:

1w}

12 \cs_new_protected:Npn \__hook_debug_gset:

19 {

20 \cs_gset_protected:Npe \__hook_debug:n ##1
21 { \bool_if:NT \g__hook_debug_bool {##1} }
22 }

(End of definition for \hook_debug_on: and others. These functions are documented on page 231.)
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\__hook_str_compare ‘nn

\1__hook_tmpa_bool

\1__hook_return_tl
\1__hook_tmpa_t1l
\1__hook_tmpb_t1l

\g__hook_all_seq

\1__hook_cur_hook_tl

\1__hook_work_prop

\g__hook_used_prop

\g__hook_hook_curr_name_tl

\g__hook_name_stack_seq

\__hook_tmp:w

4.2 Borrowing from internals of other kernel modules

Private copy of \__str_if_eq:nn

>3 \cs_new_eq:NN \__hook_str_compare:nn \__str_if_eq:nn

(End of definition for \__hook_str_compare:nn.)

4.3 Declarations

Scratch boolean used throughout the package.
22 \bool_new:N \1__hook_tmpa_bool

(End of definition for \1__hook_tmpa_bool.)

Scratch variables used throughout the package.
»5 \tl_new:N \1__hook_return_tl

26 \tl_new:N \1__hook_tmpa_tl

7 \tl_new:N \1__hook_tmpb_tl

N

(End of definition for \1__hook_return_tl, \1__hook_tmpa_tl, and \1__hook_tmpb_t1.)

In a few places we need a list of all hook names ever defined so we keep track if them in
this sequence.

s \seq_new:N \g__hook_all_seq

(End of definition for \g__hook_all_seq.)

Stores the name of the hook currently being sorted.
20 \tl_new:N \1__hook_cur_hook_t1l

(End of definition for \1__hook_cur_hook_t1.)

A property list holding a copy of the \g__hook_(hook)_code_prop of the hook being
sorted to work on, so that changes don’t act destructively on the hook data structure.

20 \prop_new:N \1__hook_work_prop

(End of definition for \1__hook_work_prop.)

All hooks that receive code (for use in debugging display).
51 \prop_new:N \g__hook_used_prop

(End of definition for \g__hook_used_prop.)

Default label used for hook commands, and a stack to keep track of packages within
packages.

22 \tl_new:N \g__hook_hook_curr_name_tl
53 \seq_new:N \g__hook_name_stack_seq

(End of definition for \g__hook_hook_curr_name_t1l and \g__hook_name_stack_seq.)

Temporary macro for generic usage.

2 \cs_new_eq:NN \__hook_tmp:w ?

(End of definition for \__hook_tmp:w.)
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\c__hook_empty_tl

\c__hook_nine_parameters_

tl

\str_count:e

\s__hook_mark

\__hook use none delimit by s mark:w

\__hook_use_i_delimit_by_s_mark:nw

\__hook_t1l_set

\__hook_tl_gset:
\__hook_tl_gset:
\__hook_tl_gset:
\__hook_tl_gset:
\__hook_tl_gset:

\__hook_t1l_gput_right:
\__hook_t1_gput_right:
\__hook_tl_gput_right:

:cn

Nn
Ne
cn
co
ce

Nn
Ne

cn

An empty token list, and one containing nine parameters.
55 \tl_const:Nn \c__hook_empty_tl { }
36 \tl_const:Nn \c__hook_nine_parameters_tl { #1#2#3#4#5#6#7#8#9 }

(End of definition for \c__hook_empty_tl and \c__hook_nine_parameters_tl.)

Some variants of expl3 functions.

FMi: should probably be moved to expl3
57 \cs_generate_variant:Nn \str_count:n { e }

(End of definition for \str_count:e.)

Scan mark used for delimited arguments.

33 \scan_new:N \s__hook_mark

(End of definition for \s__hook_mark.)

Removes tokens until the next \s__hook_mark.

50 \cs_new:Npn \__hook_use_none_delimit_by_s_mark:w #1 \s__hook_mark { }
20 \cs_new:Npn \__hook_use_i_delimit_by_s_mark:nw #1 #2 \s__hook_mark {#1}

(End of definition for \__hook_use_none_delimit_by_s_mark:w and
\__hook_use_i_delimit_by_s_mark:nw.)

Private copies of a few expl3 functions. 13debug will only add debugging to the public
names, not to these copies, so we don’t have to use \debug_suspend: and \debug_-
resume: everywhere.

Functions like \__hook_t1_set:Nn have to be redefined, rather than copied because
in expl3 they use \__kernel_tl_(g)set:Nx, which is also patched by I3debug.
21 \cs_new_protected:Npn \__hook_tl_set:cn #1#2
22 { \cs_set_nopar:cpe {#1} { \__kernel_exp_not:w {#2} } }

(End of definition for \__hook_tl_set:cn.)

Same as above.

23 \cs_new_protected:Npn \__hook_tl_gset:Nn #1#2

2 { \cs_gset_nopar:Npe #1 { \__kernel_exp_not:w {#2} } }
25 \cs_new_protected:Npn \__hook_tl_gset:Ne #1#2

s { \cs_gset_nopar:Npe #1 {#2} }

27 \cs_generate_variant:Nn \__hook_tl_gset:Nn { ¢, co }

2 \cs_generate_variant:Nn \__hook_tl_gset:Ne { ¢ }

(End of definition for \__hook_tl_gset:Nn.)

Same as above.

20 \cs_new_protected:Npn \__hook_tl_gput_right:Nn #1#2
50 { \__hook_t1l_gset:Ne #1 { \__kernel_exp_not:w \exp_after:wN { #1 #2 } } }
s1 \cs_generate_variant:Nn \__hook_tl_gput_right:Nn { Ne, cn }

(End of definition for \__hook_tl_gput_right:Nn.)
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\__hook_t1_gput_left:Nn Same as above.
s> \cs_new_protected:Npn \__hook_tl_gput_left:Nn #1#2

53 {

54 \__hook_tl_gset:Ne #1

55 { \__kernel_exp_not:w {#2} \__kernel_exp_not:w \exp_after:wN {#1} }
56 F

(End of definition for \__hook_tl_gput_left:Nn.)

\__hook_t1_gset_eq:NN Same as above.
s7 \cs_new_eq:NN \__hook_tl_gset_eq:NN \tl_gset_eq:NN

(End of definition for \__hook_tl_gset_eq:NN.)

\__hook_tl_gclear:N Same as above.
\__hook_tl_gclear:c g \cs_new_protected:Npn \__hook_tl_gclear:N #1
59 { \__hook_t1l_gset_eq:NN #1 \c_empty_tl }
e \cs_generate_variant:Nn \__hook_tl_gclear:N { c }

(End of definition for \__hook_tl_gclear:N.)

4.4 Providing new hooks
4.4.1 The data structures of a hook

\g__hook_(hook)_code_prop Hooks have a name (called (hook) in the description below) and for each hook we have
\__hook,(hook) to provide a number of data structures. These are
\g__hook_(hook)_reversed_tl
\g__hook_(hook)_declared_tl
\g__hook_(hook)_parameter_t1l
\__hook_next ,(hook)

\__hook_toplevel,,(hook) \g__hook_(hook)_rule_(labell)|(label2)_t1 A token list holding the relation be-
tween (labell) and (label2) in the (hook). The (labels) are lexically (reverse)
sorted to ensure that two labels always point to the same token list. For global
rules, the (hook) name is ?77.

;_ \g__hook_(hook)_code_prop A property list holding the code for the hook in separate
B chunks. The keys are by default the package names that add code to the hook, but

it is possible for packages to define other keys.

\__hook  ,(hook) The code that is actually executed when the hook is called in the doc-
ument is stored in this token list. It is constructed from the code chunks applying
the information. This token list is named like that so that in case of an error inside
the hook, the reported token list in the error is shorter, and to make it simpler to
normalize hook names in \__hook_make_name:n.

\g__hook_(hook)_reversed_t1l Some hooks are “reversed”. This token list stores a - for
such hook so that it can be identified. The - character is used because (reversed)l
is +1 for normal hooks and —1 for reversed ones.

\g__hook_(hook)_declared_t1 This token list serves as a marker for the hook being
officially declared. Its existence is tested to raise an error in case another declaration
is attempted.

\c__hook_(hook)_parameter_t1 This token list stores the parameter text for a declared
hook (its existence almost completely intersects the token list above), which is used
for managing hooks with arguments.
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\__hook_toplevel (hook) This token list stores the code inserted in the hook from
the user’s document, in the top-level label. This label is special, and doesn’t
participate in sorting. Instead, all code is appended to it and executed after (or

before, if the hook is reversed) the normal hook code, but before the next code
chunk.

\__hook_next(hook) Finally there is extra code (normally empty) that is used on the
next invocation of the hook (and then deleted). This can be used to define some
special behavior for a single occasion from within the document. This token list
follows the same naming scheme than the main \__hook,,(hook) token list. It is
called \__hook_next  ,(hook) rather than \__hook, next_(hook) because otherwise
a hook whose name is next_(hook) would clash with the next code-token list of
the hook called (hook).

4.4.2 On the existence of hooks

A hook may be in different states of existence. Here we give an overview of the internal
commands to set up hooks and explain how the different states are distinguished. The
actual implementation then follows in subsequent sections.

One problem we have to solve is that we need to be able to add code to hooks (e.g.,
with \AddToHook) even if that code has not yet been declared. For example, one package
needs to write into a hook of another package, but that package may not get loaded, or
is loaded only later. Another problem is that most hooks, but not the generic hooks,
require a declaration.

We therefore distinguish the following states for a hook, which are managed by
four different tests: structure existence (\__hook_if_structure_exist:nTF), creation
(\__hook_if_usable:nTF), declaration (\__hook_if_declared:nTF) and disabled or
not (\__hook_if_disabled:nTF)

not existing Nothing is known about the hook so far. This state can be detected with
\__hook_if_structure_exist:nTF (which uses the false branch).
In this state the hook can be declared, disabled, rules can be defined or code could

be added to it, but it is not possible to use the hook (with \UseHook).

basic data structure set up A hook is this state when its basic data structure has
been set up (using \__hook_init_structure:n). The data structure setup hap-
pens automatically when commands such as \AddToHook are used and the hook is
at that point in state “not existing”.

In this state the four tests give the following results:

\__hook_if_structure_exist:nTF returns true.
\__hook_if_usable:nTF returns false.
\__hook_if_declared:nTF returns false.

\__hook_if_disabled:nTF returns false.
The allowed actions are the same as in the “not existing” state.

declared A hook is in this state it is not disabled and was explicitly declared (e.g., with
\NewHook). In this case the four tests give the following results:

\__hook_if_structure_exist:nTF returns true.
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\__hook_if_usable:nTF returns true.
\__hook_if_declared:nTF returns true.

\__hook_if_disabled:nTF returns false.

usable A hook is in this state if it is not disabled, was not explicitly declared but
nevertheless is allowed to be used (with \UseHook or \hook_use:n). This state is
only possible for generic hooks as they do not need to be declared. Therefore such
hooks move directly from state “not existing” to “usable” the moment a declaration
such as \AddToHook wants to add to the hook data structure. In this state the tests
give the following results:

\__hook_if_structure_exist:nTF returns true.
\__hook_if_usable:nTF returns true.
\__hook_if_declared:nTF returns false.

\__hook_if_disabled:nTF returns false.

disabled A generic hook in any state is moved to this state when \DisableGenericHook
is used. This changes the tests to give the following results:

\__hook_if_structure_exist:nTF unchanged.
\__hook_if_usable:nTF returns false.
\__hook_if_declared:nTF returns true.

\__hook_if_disabled:nTF returns true.

The structure test is unchanged (if the hook was unknown before it is false,
otherwise true). The usable test returns false so that any \UseHook will bypass
the hook from now on. The declared test returns true so that any further \NewHook
generates an error and the disabled test returns true so that \AddToHook can return
an error.

FMi: maybe it should do this only after begin document?

4.4.3 Setting hooks up

\hook_new:n The \hook_new:n declaration declares a new hook and expects the hook (name) as its
\hook_new_with_args:nn argument, e.g., begindocument.
\__hook _new:nn g (latexrelease) \IncludeInRelease{2023/06/01}{\hook_new_with_args:nn}
o2 (latexrelease) {Hooks~with~args}
63 \cs_new_protected:Npn \hook_new:n #1
64 { \__hook_normalize_hook_args:Nn \__hook_new:nn {#1} { 0 } }
o5 \cs_new_protected:Npn \hook_new_with_args:nn #1 #2
e { \__hook_normalize_hook_args:Nn \__hook_new:nn {#1} {#2} }

o7 \cs_new_protected:Npn \__hook_new:nn #1 #2

68 {

We check if the hook was already explicitly declared with \hook_new:n, and if it already
exists we complain, otherwise set the “created” flag for the hook so that it errors next
time \hook_new:n is used.

69 \__hook_if_declared:nTF {#1}

70 { \msg_error:nnn { hooks } { exists } {#1} }
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\__hook_make_usable:nn

71 {

72 \tl_new:c { g__hook_#1_declared_tl }

73 \cs_undefine:c { __hook~#1 }

74 \cs_undefine:c { c__hook_#1_parameter_tl }
75 \__hook_make_usable:nn {#1} {#2}

In case there is already code in a hook, but it’s undeclared, run \__hook_update_hook_-
code:n to make it ready to be executed (see test 1thooks-034).

76 \__hook_update_hook_code:n {#1}

77 T

78 }

70 (latexrelease) \EndIncludeInRelease

s0 (latexrelease) \IncludeInRelease{2020/10/01}{\hook_new_with_args:nn}

s (latexrelease) {Hooks~with~args}

> (latexrelease)\cs_gset_protected:Npn \hook_new:n #1

¢s (latexrelease) { \__hook_normalize_hook_args:Nn \__hook_new:n {#1} }

s (latexrelease) \cs_undefine:N \__hook_new:nn

s (latexrelease) \cs_gset_protected:Npn \__hook_new:n #1

s (latexrelease) {

s7 (latexrelease) \__hook_if_declared:nTF {#1}

s (latexrelease) { \msg_error:nnn { hooks } { exists } {#1} }

20 (latexrelease) {

o (latexrelease) \tl_new:c { g__hook_#1_declared_tl }

o1 (latexrelease) \__hook_make_usable:n {#1}

o> (latexrelease) }

os (latexrelease) }

os (latexrelease) \cs_gset_protected:Npn \hook_new_with_args:nn #1 { }
)

s (latexrelease) \EndIncludeInRelease

(End of definition for \hook_new:n, \hook_new_with_args:nn, and \__hook_new:nn. These functions
are documented on page 228.)

This initializes all hook data structures for the hook but if used on its own doesn’t mark
the hook as declared (as \hook_new:n does, so a later \hook_new:n on that hook will
not result in an error. This command is internally used by \hook_gput_code:nnn when
adding code to a generic hook.

o (latexrelease) \IncludeInRelease{2023/06/01}{\__hook_make_usable:nn}

o7 (latexrelease) {Hooks~with~args}
o \cs_new_protected:Npn \__hook_make_usable:nn #1 #2
99 {

Now we check if the hook’s data structure can be safely created without expl3 raising
errors, then we add the hook name to the list of all hooks and allocate the necessary data
structures for the new hook, otherwise just do nothing.

100 \__hook_if_usable:nF {#1}

101 {

102 \seq_gput_right:Nn \g__hook_all_seq {#1}

Here we'll define the \c__hook_(hook)_parameter_t1 to hold a run of parameters up to
the number of arguments of the hook (#2).

103 \__kernel_cs_parm_from_arg_count:nnF

104 { \tl_const:cn { c__hook_#1_parameter_tl } } {#2}

105 {

106 \msg_error:nnnn { hooks } { too-many-args } {#1} {#2}
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107 \tl_const:ce { c__hook_#1_parameter_tl }

108 { \exp_not:V \c__hook_nine_parameters_tl }

109 }

After that, use \__hook_normalize_cs_args:nn to correct the number of parameters
of the macros \__hook_toplevel (hook) and \__hook_next (hook). We need to be
able to add code with arguments to a hook without prior knowledge of the number of
arguments of that hook, so Ithooks assumes 9 until the hook is properly declared and the
number of arguments is known. \__hook_normalize_cs_args:nn does the normalization
by using the \c__hook_(hook)_parameter_t1 defined just above.

110 \__hook_normalize_cs_args:nn { _toplevel } {#1}

111 \__hook_normalize_cs_args:nn { _next } {#1}

This is only used by the actual code of the current hook, so declare it normally:
112 \__hook_code_gset:nn {#1} { }

Now ensure that the base data structure for the hook exists:

113 \__hook_init_structure:n {#1}

The call to \__hook_normalize_code_pool:n will correct any improper reference to
arguments that don’t exist in the hook, raising a low-level TEX error and doubling the
offending parameter tokens. It has to be done after \__hook_init_structure:n because
it operates on \g__hook_(hook)_code_prop.

114 \__hook_normalize_code_pool:n {#1}

The \g__hook_(hook)_labels_clist holds the sorted list of labels (once it got sorted).
This is used only for debugging. These are defined conditionally, in case \__hook_make_-
usable:nn is being used to redefine a hook.

115 \clist_if_exist:cF { g__hook_#1_labels_clist }

116 {

117 \clist_new:c { g__hook_#1_labels_clist }

Some hooks should reverse the default order of code chunks. To signal this we have a
token list which is empty for normal hooks and contains a - for reversed hooks.

118 \tl_new:c { g__hook_#1_reversed_tl }

119 }

The above is all in L3 convention, but we also provide an interface to legacy ITEX 2¢
hooks of the form \@...hook, e.g., \@begindocumenthook. there have been a few of
them and they have been added to using \g@addto@macro. If there exists such a macro
matching the name of the new hook, i.e., \@(hook-name)hook and it is not empty then
we add its contents as a code chunk under the label legacy.

Warning: this support will vanish in future releases!

120 \__hook_include_legacy_code_chunk:n {#1}
121 T
122 }

123 (latexrelease) \EndIncludeInRelease

\IncludeInRelease{2020/10/01}{\__hook_make_usable:nn}
{Hooks~with~args}
\cs_undefine:N \__hook_make_usable:nn
\cs_gset_protected:Npn \__hook_make_usable:n #1
{
\tl_if exist:cF { __hook~#1 }
{

124 (latexrelease
125 (latexrelease
126 (latexrelease
127 (latexrelease
12s (latexrelease
120 (latexrelease
150 (latexrelease

LS N LR SN L S
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151 (latexrelease) \seq_gput_right:Nn \g__hook_all_seq {#1}
132 (latexrelease) \tl_new:c { __hook~#1 }

135 (latexrelease) \__hook_init_structure:n {#1}

131 (latexrelease) \clist_new:c { g__hook_#1_labels_clist }
135 (latexrelease) \tl_new:c { g__hook_#1_reversed_tl }

156 (latexrelease) \__hook_include_legacy_code_chunk:n {#1}
157 (latexrelease) }

135 (latexrelease) }

150 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_make_usable:nn.)

\__hook_init_structure:n This function declares the basic data structures for a hook without explicit declaring the
hook itself. This is needed to allow adding to undeclared hooks. Here it is unnecessary
to check whether all variables exist, since all three are declared at the same time (either
all of them exist, or none).

It creates the hook code pool (\g__hook_(hook)_code_prop) and the top-level
and next token lists. A hook is initialized with \__hook_init_structure:n the first
time anything is added to it. Initializing a hook just with \__hook_init_structure:n
will not make it usable with \hook_use:n.

o (latexrelease)\IncludeInRelease{2023/06/01}{\__hook_init_structure:n}

1

=

11 (latexrelease) {Hooks~with~args}

122 \cs_new_protected:Npn \__hook_init_structure:n #1
143 {

144 \__hook_if_structure_exist:nF {#1}

145 {

146 \prop_new:c { g__hook_#1_code_prop }

147 \__hook_toplevel_gset:nn {#1} { }

148 \__hook_next_gset:nn {#1} { }

149 }

150 }

latexrelease) \EndIncludeInRelease

( )

(latexrelease) \IncludeInRelease{2020/10/01}{\__hook_init_structure:n}

(latexrelease) {Hooks~with~args}

(latexrelease) \cs_gset_protected:Npn \__hook_init_structure:n #1

(latexrelease) {

155 (latexrelease) \__hook_if_structure_exist:nF {#1}

(latexrelease) {

( ) \prop_new:c { g__hook_#1_code_prop }

( ) \tl_new:c { __hook_toplevel~#1 }

( ) \tl new:c { __hook_next~#1 }

( )

( )
)

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease) 7}
165 (latexrelease) \EndIncludeInRelease

158
159
160
161 }

162

(End of definition for \__hook_init_structure:n.)

\hook_new_reversed:n Declare a new hook. The default ordering of code chunks is reversed, signaled by setting
\hook new reversed with args:mn  the token list to a minus sign.
\__hook_new_reversed:nn (latexrelease) \IncludeInRelease{2023/06/01}{\hook_new_reversed_with_args:nn}
165 (latexrelease) {Hooks~with~args}
166 \cs_new_protected:Npn \hook_new_reversed:n #1
167 { \__hook_normalize_hook_args:Nn \__hook_new_reversed:nn {#1} { 0 } }
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s \cs_new_protected:Npn \hook_new_reversed_with_args:nn #1 #2
1o { \__hook_normalize_hook_args:Nn \__hook_new_reversed:nn {#1} {#2} }
170 \cs_new_protected:Npn \__hook_new_reversed:nn #1 #2

171 {

172 \__hook_if_declared:nTF {#1}

173 { \msg_error:nnn { hooks } { exists } {#1} }
174 {

175 \__hook_new:nn {#1} {#2}

176 \tl_gset:cn { g__hook_#1_reversed_tl } { - }
177 }

178 }

latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2020/10/01}{\hook_new_reversed_with_args:nn}
latexrelease {Hooks~with~args}
latexrelease) \cs_gset_protected:Npn \hook_new_reversed:n #1

163 (latexrelease) { \__hook_normalize_hook_args:Nn \__hook_new_reversed:n {#1} }

12 (latexrelease) \cs_undefine:N \__hook_new_reversed:nn

185 \cs_gset_protected:Npn \__hook_new_reversed:n #1
165 {latexrelease) {

157 (latexrelease \__hook_new:n {#1}

185 (latexrelease \tl_gset:cn { g__hook_#1_reversed_tl } { - }
190 {latexrelease) }

latexrelease) \cs_undefine:N \__hook_new_reversed:nn
latexrelease) \cs_gset_protected:Npn \hook_new_reversed_with_args:nn #1 #2 { }
102 (latexrelease) \EndIncludeInRelease

190
191

( )
( )
( )
( )
( )
( )
5 (latexrelease)
( )
( )
( )
( )
( )
( )
)

(End of definition for \hook_new_reversed:n, \hook_new_reversed_with_args:nn, and
\__hook_new_reversed:nn. These functions are documented on page 228.)

\hook_new_pair:nn A shorthand for declaring a normal and a (matching) reversed hook in one go.

\hook_new_pair_with_args:nnn o (latexrelease)\IncludeInRelease{2023/06/01}{\hook_new_pair_with_args:nnn}
101 (latexrelease) {Hooks~with~args}
195 \cs_new_protected:Npn \hook_new_pair:nn #1#2
s { \__hook_normalize_hook_args:Nnn \__hook_new_pair:nnn {#1} {#2} { 0 } }
197 \cs_new_protected:Npn \hook_new_pair_with_args:nnn #1#2#3
15 { \__hook_normalize_hook_args:Nnn \__hook_new_pair:nnn {#1} {#2} {#3} }
199 \cs_new_protected:Npn \__hook_new_pair:nnn #1 #2 #3

200 {

201 \__hook_if_declared:nTF {#1}

202 { \msg_error:nnn { hooks } { exists } {#1} }

203 {

204 \__hook_if_declared:nTF {#2}

205 { \msg_error:nnn { hooks } { exists } {#2} }
206 {

207 \__hook_new:nn {#1} {#3}

208 \__hook_new_reversed:nn {#2} {#3}

209 }

210 ¥

211 }

212 (latexrelease) \EndIncludeInRelease

215 (latexrelease) \IncludeInRelease{2020/10/01}{ \hook_new_pair_with_args:nnn}
214 (latexrelease) {Hooks~with~args}

215 (latexrelease) \cs_gset_protected:Npn \hook_new_pair:nn #1#2
216 (latexrelease) {
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\__hook include legacy code chunk:n

\hook_new:n {#1}
\hook_new_reversed:n {#2}

(latexrelease
(latexrelease
210 (latexrelease
(
(

N

N

8

}

\cs_gset_protected:Npn \hook_new_pair_with_args:nnn #1#2#3
{1}

\EndIncludeInRelease

latexrelease
latexrelease
> (latexrelease

220

221

LSNPS L

),

(End of definition for \hook_new_pair:nn and \hook_new_pair_with_args:nnn. These functions are
documented on page 228.)

The BTEX legacy concept for hooks uses with hooks the following naming scheme in the
code: \@. . .hook.

If this macro is not empty we add it under the label legacy to the current hook and
then empty it globally. This way packages or classes directly manipulating commands
such as \@begindocumenthook still get their hook data added.

Warning: this support will vanish in future releases!

N

»s (latexrelease) \IncludeInRelease{2023/06/01}{\__hook_include_legacy_code_chunk:n}
221 (latexrelease) {Hooks~with~args}

225 \cs_new_protected:Npn \__hook_include_legacy_code_chunk:n #1

226 {

If the macro doesn’t exist (which is the usual case) then nothing needs to be done.

227 \tl_if_exist:cT { @#1lhook }

228 {

Of course if the legacy hook exists but is empty, there is no need to add anything under
legacy the legacy label.

229 \tl_if_empty:cF { @#1lhook }

230 {

Here we set \__hook_replacing_args_false: because no legacy code will reference
hook arguments.

231 \__hook_replacing_args_false:

232 \use:e

233 {

234 \__hook_hook_gput_code_do:nnn {#1} { legacy }
235 { \exp_not:v { @#ilhook } }

236 }

237 \__hook_replacing_args_reset:

Once added to the hook, we need to clear it otherwise it might get added again later if
the hook data gets updated.

238 \__hook_t1l_gclear:c { @#ilhook }

239 }

240 T

241 T

212 (latexrelease) \EndIncludeInRelease

213 (latexrelease) \IncludeInRelease{2020/10/01}{\__hook_include_legacy_code_chunk:n}
211 (latexrelease) {Hooks~with~args}

25 (latexrelease) \cs_gset_protected:Npn \__hook_include_legacy_code_chunk:n #1
216 (latexrelease) {

217 (latexrelease) \tl_if_exist:cT { @#1lhook }

25 (latexrelease) {

210 (latexrelease) \tl_if_empty:cF { @#1lhook }
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\hook_disable_generic:n

\__hook_disable:n
\__hook_if_disabled_p:n
\__hook_if_disabled:nTF

\hook_activate_generic:n
\__hook_activate_generic:n

{
\exp_args:Nnnv \__hook_hook_gput_code_do:nnn
{#1} { legacy } { @#1hook }
\__hook_tl_gclear:c { @#lhook }

(latexrelease
(latexrelease
(latexrelease
253 (latexrelease
(
(
(

250
251

252

LA SIS NL S L

254 {latexrelease F

255 (latexrelease F

256 {latexrelease) }

257 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_include_legacy_code_chunk:n.)

4.4.4 Disabling and providing hooks

Disables a hook by creating its \g__hook_(hook)_declared_t1 so that the hook errors
when used with \hook_new:n, then it undefines \__hook ,(hook) so that it may not be
executed.

This does not clear any code that may be already stored in the hook’s structure, but
doesn’t allow adding more code. \__hook_if_disabled:nTF uses that specific combina-
tion to check if the hook is disabled.

s (latexrelease) \IncludeInRelease{2021/06/01}{\hook_disable_generic:n}
250 (latexrelease) {Disable~hooks}

5

G

N
I3

260 \cs_new_protected:Npn \hook_disable_generic:n #1
261 { \__hook_normalize_hook_args:Nn \__hook_disable:n {#1} }
22 \cs_new_protected:Npn \__hook_disable:n #1

263 {

264 \tl_gclear_new:c { g__hook_#1_declared_tl }
265 \cs_undefine:c { __hook~#1 }

266 }

267 \prg_new_conditional:Npnn \__hook_if_disabled:n #1 { p, T, F, TF }
268 {

260 \bool_lazy_and:nnTF

270 { \tl_if_exist_p:c { g__hook_#1_declared_tl } }

271 { ! \cs_if_exist_p:c { __hook~#1 } }

2712 { \prg_return_true: }

273 { \prg_return_false: }

o}

latexrelease) \EndIncludeInRelease

)
latexrelease) \IncludeInRelease{2020/10/01}{\hook_disable_generic:n}
latexrelease) {Disable~hooks}

27 (latexrelease)
latexrelease) \cs_new_protected:Npn \hook_disable_generic:n #1 {}
latexrelease)

)

261 (latexrelease) \EndIncludeInRelease

279

N
N
~N

o~ o~ o~ o~~~

280

(End of definition for \hook_disable_generic:n, \__hook_disable:n, and \__hook_if_disabled:nTF.
This function is documented on page 229.)

The \hook_activate_generic:n declaration declares a new hook if it wasn’t declared
already, in which case it only checks that the already existing hook is not a reversed
hook.

252 (latexrelease) \IncludeInRelease{2023/06/01}{\hook_activate_generic:n}
23 (latexrelease) {Providing~hooks}

File 08: 1thooks.dtx Date: 2026-06-01 Version v1.1p 255



2s4 \cs_new_protected:Npn \hook_activate_generic:n #1
25 { \__hook_normalize_hook_args:Nn \__hook_activate_generic:nn {#1} { T}

256 \cs_new_protected:Npn \__hook_activate_generic:nn #1 #2

287 {

If the hook to be activated was disabled we warn (for now — this may change).
288 \__hook_if_disabled:nTF {#1}

289 { \msg_warning:nnn { hooks } { activate-disabled } {#1} }

Otherwise we check if the hook is not declared, and if it isn’t, figure out if it’s reversed
or not, then declare it accordingly.

290 {

201 \__hook_if_declared:nF {#1}

202 {

203 \tl_new:c { g__hook_#1_declared_tl }

204 \__hook_make_usable:nn {#1} { 0 }

205 \tl_gset:ce { g__hook_#1_reversed_tl }

296 { \__hook_if_generic_reversed:nT {#1} { - } }
Reflect that we have activated the generic hook and set its execution code.
207 \__hook_update_hook_code:n {#1}

298 }

299 }

300 }

latexrelease) \EndIncludeInRelease

)

s (latexrelease) \IncludeInRelease{2021/06/01}{\hook_activate_generic:n}

latexrelease) {Providing~hooks}

latexrelease) \cs_gset_protected:Npn \__hook_activate_generic:nn #1 #2

latexrelease) {

latexrelease)

latexrelease)

latexrelease)

latexrelease)

latexrelease)

latexrelease) \tl_new:c { g__hook_#1_declared_tl }

latexrelease) \__hook_make_usable:n {#1}
)
)
)
)
)
)
)
)
)
)
)

303
304
305
\__hook_if_disabled:nTF {#1}

{ \msg_warning:nnn { hooks } { activate-disabled } {#1} }

{

\__hook_if_declared:nF {#1}
{

306

307

308

309

310

1
312
a3 (latexrelease \tl_gset:cx { g__hook_#1_reversed_tl }
latexrelease { \__hook_if_generic_reversed:nT {#1} { - } }
latexrelease \__hook_update_hook_code:n {#1}

latexrelease
latexrelease
latexrelease) }

latexrelease) \EndIncludeInRelease

}
}

latexrelease) \IncludeInRelease{2020/10/01}{\hook_activate_generic:n}
latexrelease {Providing~hooks}

latexrelease) \cs_gset_protected:Npn \hook_activate_generic:n #1 { }
325 (latexrelease) \EndIncludeInRelease

o~ o~ o~~~ o~~~ o~~~ o~ o~~~ o~~~ o~~~

(End of definition for \hook_activate_generic:n and \__hook_activate_generic:n. This function is
documented on page 229.)
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\__hook parse label default:nl

\__hook_parse_dot_label:nN
\__hook_parse_dot_label:w
\__hook _parse _dot_label cleanup:w
\__hook parse dot label aux:w

\__hook_currname_or_default:

4.5 Parsing a label

This macro checks if a label was given (not \c_novalue_t1), and if so, tries to parse
the label looking for a leading . to replace by \__hook_currname_or_default:. #2is a
boolean representing if #1 is a label name.

52 \cs_new:Npn \__hook_parse_label_default:nN #1#2

325 {

326 \tl_if_novalue:nTF {#1}

327 { \__hook_currname_or_default: }

328 { \tl_trim_spaces_apply:nN {#1} \__hook_parse_dot_label:nN #2 }
329 }

(End of definition for \__hook_parse_label_default:nN.)

Start by checking if the label is empty, which raises an error, and uses the fallback value.
If not, split the label at a ./, if any, and check if no tokens are before the ./, or if the
only character is a .. If these requirements are fulfilled, the leading . is replaced with
\__hook_currname_or_default:. Otherwise the label is returned unchanged. #2 is a
boolean representing if #1 is a label name.

530 \cs_new:Npn \__hook_parse_dot_label:nN #1#2

331 {

332 \tl_if_empty:nTF {#1}

333 {

334 \bool_if:NTF #2

335 { \msg_expandable_error:nn { hooks } { empty-label } }
336 { \msg_expandable_error:nn { hooks } { empty-hook } }
337 \__hook_currname_or_default:

338 3

339 {

340 \str_if_eq:nnTF {#1} { . }

341 { \__hook_currname_or_default: }

342 { \__hook_parse_dot_label:w #1 ./ \s__hook_mark }

343 }

344 }

25 \cs_new:Npn \__hook_parse_dot_label:w #1 ./ #2 \s__hook_mark
346 {

347 \tl_if_empty:nTF {#1}

348 { \__hook_parse_dot_label_aux:w #2 \s__hook_mark }

349 {

350 \tl_if_empty:nTF {#2}

351 { \__hook_make_name:n {#1} }

352 { \__hook_parse_dot_label_cleanup:w #1 ./ #2 \s__hook_mark }
353 }

354 }

355 \cs_new:Npn \__hook_parse_dot_label_cleanup:w #1 ./ \s__hook_mark {#1}
356 \cs_new:Npn \__hook_parse_dot_label_aux:w #1 ./ \s__hook_mark
357 { \__hook_currname_or_default: / \__hook_make_name:n {#1} }

(End of definition for \__hook_parse_dot_label:nN and others.)

This uses \g__hook_hook_curr_name_tl if it is set, otherwise it tries \@currname. If
neither is set, it raises an error and uses the fallback value label-missing.

352 \cs_new:Npn \__hook_currname_or_default:

359 {
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\__hook_make_name:n
\__hook_make_name:w

\__hook normalize hook args:ln
\__hook_normalize hook args:Nnn
\__hook normalize hook rule args:lNnnnn

\__hook normalize hook args aux:Nn

360 \tl_if_empty:NTF \g__hook_hook_curr_name_tl

361 {

362 \tl_if_empty:NTF \@currname

363 {

364 \msg_expandable_error:nnn { latex2e } { should-not-happen }
365 { Empty~default~label. }

366 \__hook_make_name:n { label-missing }
367 }

368 { \@currname }

369 }

370 { \g__hook_hook_curr_name_tl }

371 }

(End of definition for \__hook_currname_or_default:.)

This provides a standard sanitization of a hook’s name. It uses \cs:w to build a control
sequence out of the hook name, then uses \cs_to_str:N to get the string representation
of that, without the escape character. \cs:w-based expansion is used instead of e-based
because Unicode characters don’t behave well inside \expanded. The macro adds the \_-
_hook,, prefix to the hook name to reuse the hook’s code token list to build the csname
and avoid leaving “public” control sequences defined (as \relax) in TeX’s memory.

s2 \cs_new:Npn \__hook_make_name:n #1

373 {

374 \exp_after:wN \exp_after:wN \exp_after:wN \__hook_make_name:w
375 \exp_after:wN \token_to_str:N \cs:w __hook~ #1 \cs_end:

376 }

;77 \exp_last_unbraced:NNNNo
s \cs_new:Npn \__hook_make_name:w #1 \tl_to_str:n { __hook~ } { }

(End of definition for \__hook_make_name:n and \__hook_make_name:Ww.)

This is the standard route for normalizing hook and label arguments. The main macro
does the entire operation within a group so that csnames made by \__hook_make_ -
name:n are wiped off before continuing. This means that this function cannot be used
for \hook_use:n!

s70 \cs_new_protected:Npn \__hook_normalize_hook_args_aux:Nn #1 #2
380 {
381 \group_begin:

382 \use:e

383 {

384 \group_end:

385 \exp_not:N #1 #2

386 }

387 }

;55 \cs_new_protected:Npn \__hook_normalize_hook_args:Nn #1 #2
389 {

390 \__hook_normalize_hook_args_aux:Nn #1

301 { { \__hook_parse_label_default:nN {#2} \c_false_bool } }
392 }

503 \cs_new_protected:Npn \__hook_normalize_hook_args:Nnn #1 #2 #3
394 {

395 \__hook_normalize_hook_args_aux:Nn #1

396 {

397 { \__hook_parse_label_default:nN {#2} \c_false_bool }
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\__hook_curr_name_push:n
\__hook_curr_name_push_aux:n
\__hook_curr_name_pop:

\__hook_end _document_label check:

308 { \__hook_parse_label_default:nN {#3} \c_true_bool }

399 }

400 }

201 \cs_new_protected:Npn \__hook_normalize_hook_rule_args:Nnnnn #1 #2 #3 #4 #5
402 {

403 \__hook_normalize_hook_args_aux:Nn #1

404 {

405 { \__hook_parse_label_default:nN {#2} \c_false_bool }
406 { \__hook_parse_label_default:nN {#3} \c_true_bool }
407 { \tl_trim_spaces:n {#4} }

408 { \__hook_parse_label_default:nN {#5} \c_true_bool }
409 }

410 }

(End of definition for \__hook_normalize_hook_args:Nn and others.)

The token list \g__hook_hook_curr_name_tl stores the name of the current pack-
age/file to be used as the default label in hooks. Providing a consistent interface is
tricky because packages can be loaded within packages, and some packages may not use
\SetDefaultHookLabel to change the default label (in which case \@currname is used).

To pull that one off, we keep a stack that contains the default label for each level
of input. The bottom of the stack contains the default label for the top-level (this
stack should never go empty). If we’re building the format, set the default label to be
top-level:

211 \tl_gset:Nn \g__hook_hook_curr_name_tl { top-level }

Then, in case we’re in latexrelease we push something on the stack to support roll
forward. But in some rare cases, latexrelease may be loaded inside another package
(notably platexrelease), so we'll first push the top-level entry:
a2 (latexrelease) \seq_if_empty:NT \g__hook_name_stack_seq
215 (latexrelease) { \seq_gput_right:Nn \g__hook_name_stack_seq { top-level } }

then we dissect the \@currnamestack, adding \@currname to the stack:

s+ (latexrelease) \cs_set_protected:Npn \__hook_tmp:w #1 #2 #3

latexrelease) {

latexrelease) \quark_if_recursion_tail_stop:n {#1}

latexrelease) \seq_gput_right:Nn \g__hook_name_stack_seq {#1}

latexrelease) \__hook_tmp:w
)
)
)
)

4

5

4

416

417

4

8
latexrelease) }

latexrelease) \exp_after:wN \__hook_tmp:w \@currnamestack
latexrelease
latexrelease

419
420
\g_recursion_tail \q_recursion_tail
\g_recursion_tail \q_recursion_stop

421

(
(
(
(
(
(
(
(

422

and finally set the default label to be the \@currname:

w3 (latexrelease) \t1_gset:Nx \g__hook_hook_curr_name_tl { \@currname }
224 (latexrelease) \seq_gpop_right:NN \g__hook_name_stack_seq \1__hook_tmpa_tl

N

Two commands keep track of the stack: when a file is input, \__hook_curr_name_-
push:n pushes the current default label onto the stack and sets the new default label (all
in one go):

25 \cs_new_protected:Npn \__hook_curr_name_push:n #1

426 {

427 \exp_args:Ne \__hook_curr_name_push_aux:n
428 {

429 \tl_if_blank:nF {#1}
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\__hook set default hook label:n
\__hook_set_default_label:n

430 { \__hook_parse_dot_label:nN {#1} \c_false_bool }

432 ¥

233 \cs_new_protected:Npn \__hook_curr_name_push_aux:n #1

434 {

435 \tl_if_blank:nTF {#1}

436 { \msg_error:nn { hooks } { no-default-label } }
437 {

438 \str_if_eq:nnTF {#1} { top-level }

439 {

440 \msg_error:nnnnn { hooks } { set-top-level }
aa1 { to } { PushDefaultHookLabel } {#1}

442 }

443 {

444 \seq_gpush:NV \g__hook_name_stack_seq \g__hook_hook_curr_name_tl
445 \tl_gset:Nn \g__hook_hook_curr_name_tl {#1}
446 }

447 }

448 }

and when an input is over, the topmost item of the stack is popped, since that label
will not be used again, and \g__hook_hook_curr_name_t1 is updated to equal the now
topmost item of the stack:

219 \cs_new_protected:Npn \__hook_curr_name_pop:

450 {

451 \seq_gpop:NNTF \g__hook_name_stack_seq \1__hook_return_tl

452 { \tl_gset_eq:NN \g__hook_hook_curr_name_tl \1__hook_return_tl }
453 { \msg_error:nn { hooks } { extra-pop-label } }

454 }

At the end of the document we want to check if there was no \__hook_curr_name_-
push:n without a matching \__hook_curr_name_pop: (not a critical error, but it might
indicate that something else is not quite right):

255 \tl_gput_right:Nn \@kernel@after@enddocument@afterlastpage
16 { \__hook_end_document_label_check: }
257 \cs_new_protected:Npn \__hook_end_document_label_check:

458 {

450 \seq_gpop:NNT \g__hook_name_stack_seq \1__hook_return_tl

460 {

461 \msg_error:nne { hooks } { missing-pop-label }

462 { \g__hook_hook_curr_name_tl }

463 \tl_gset_eq:NN \g__hook_hook_curr_name_tl \1__hook_return_tl
464 \__hook_end_document_label_check:

465 }

466 }

The token list \g__hook_hook_curr_name_t1 is but a mirror of the top of the stack.

Now define a wrapper that replaces the top of the stack with the argument, and updates
\g__hook_hook_curr_name_t1l accordingly.

267 \cs_new_protected:Npn \__hook_set_default_hook_label:n #1

468 {

469 \seq_if_empty:NTF \g__hook_name_stack_seq

470 {

471 \msg_error:nnnnn { hooks } { set-top-level }

File 08: 1thooks.dtx Date: 2026-06-01 Version v1.1p 260



\hook_gput_code:nnn
\hook_gput_code with args:nnn
\__hook_gput_code:nnn
\__hook_gput_code_store:nnn
\__hook hook gput code do:nnn

\__hook prop_gput labeled cleanup:nnn
\__hook_prop_gput_labeled do:Nnnn
\__hook_hash_check:nTF

\__hook_hash_check_aux:w

472 { for } { SetDefaultHookLabel } {#1}

475 \exp_args:Ne \__hook_set_default_label:n

476 {

477 \tl_if_blank:nF {#1}

478 { \__hook_parse_dot_label:nN {#1} \c_false_bool }

481 }

22 \cs_new_protected:Npn \__hook_set_default_label:n #1
483 {

484 \str_if_eq:nnTF {#1} { top-level }

485 {

486 \msg_error:nnnnn { hooks } { set-top-level }
487 { to } { SetDefaultHookLabel } {#1}

488 }

489 { \tl_gset:Nn \g__hook_hook_curr_name_tl {#1} }
490 }

(End of definition for \__hook_curr_name_push:n and others.)

4.6 Adding or removing hook code

With \hook_gput_code :nnn{{hook)}(label)}{{code)} a chunk of (code) is added to an
existing (hook) labeled with (1abel).

w01 (latexrelease) \IncludeInRelease{2023/06/01} \hook_gput_code:nnn}

102 (latexrelease) {Hooks~with~args}

195 \cs_new_protected:Npn \hook_gput_code:nnn #1 #2 #3

494 {

495 \__hook_replacing_args_false:

496 \__hook_normalize_hook_args:Nnn \__hook_gput_code:nnn {#1} {#2} {#3}
497 \__hook_replacing_args_reset:

498 }

29 \cs_new_protected:Npn \hook_gput_code_with_args:nnn #1 #2 #3
500 {

501 \__hook_replacing_args_true:

502 \__hook_normalize_hook_args:Nnn \__hook_gput_code:nnn {#1} {#2} {#3}
503 \__hook_replacing_args_reset:

504 }

If \AddToHookWithArguments was used, do some sanity checking, and if it’s not pos-
sible to use arguments at this point, fall back to regular \AddToHook by using \__hook_-
replacing_args_false:.

505 \cs_new_protected:Npn \__hook_gput_code:nnn #1 #2 #3

506

507 ¢ \__hook_chk_args_allowed:nn {#1} { AddToHook }

Then check if the code should be executed immediately, rather than stored:

508 \__hook_if_execute_immediately:nTF {#1}

509 {

\AddToHookWithArguments can’t be used on one-time hooks (that were already used).
510 \__hook_if_replacing_args:TF

511 {
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512 \msg_error:nnnn { hooks } { one-time-args }

513 {#1} { AddToHook }

514 }

515 {3}

516 \use:n

517 3

518 { \__hook_gput_code_store:nnn {#1} {#2} }
519 {#3}

520 }

521 \cs_new_protected:Npn \__hook_gput_code_store:nnn #1 #2 #3
522 {

Then check if the hook is usable.

523 \__hook_if_usable:nTF {#1}

If so we simply add (or append) the new code to the property list holding different chunks
for the hook. At \begin{document} this is then sorted into a token list for fast execution.
524 {
525 \__hook_hook_gput_code_do:nnn {#1} {#2} {#3}
However, if there is an update within the document we need to alter this execution code
which is done by \__hook_update_hook_code:n. In the preamble this does nothing.
526 \__hook_update_hook_code:n {#1}
527 }

If the hook is not usable, before giving up, check if it’s not disabled and otherwise
try to declare it as a generic hook, if its name matches one of the valid patterns.

528 {

529 \__hook_if_disabled:nTF {#1}

530 { \msg_error:nnn { hooks } { hook-disabled } {#1} }

531 { \__hook_try_declaring_generic_hook:nnn {#1} {#2} {#3} }
532 }

533 }

This macro will unconditionally add a chunk of code to the given hook.

532 \cs_new_protected:Npn \__hook_hook_gput_code_do:nnn #1 #2 #3
535 {

However, first some debugging info if debugging is enabled:

536 \__hook_debug:n{\iow_term:e{[1lthooks]~ Add~ to~

537 \__hook_if_usable:nF {#1} { undeclared~ }
538 hook~ ’#1’~ (#2) \on@line

539 ~~J [1thooks] \@spaces

540 <-~ \tl_to_str:n{#3}} }

Then try to get the code chunk labeled #2 from the hook. If there’s code already there,
then append #3 to that, otherwise just put #3. If the current label is top-level, the
code is added to a dedicated token list \__hook_toplevel (hook) that goes at the end
of the hook (or at the beginning, for a reversed hook), just before \__hook_next ,(hook).

541 \str_if_eq:nnTF {#2} { top-level }

542 {

543 \str_if_eq:eeTF { top-level } { \__hook_currname_or_default: }
544 {
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If the hook’s basic structure does not exist, we need to declare it with \__hook_init_-
structure:n.

545 \__hook_init_structure:n {#1}

Then append to the _toplevel container for the hook.

546 \__hook_cs_gput_right:nnn { _toplevel } {#1} {#3}

547 }

548 { \msg_error:nnn { hooks } { misused-top-level } {#1} }
549 }

550 {

When adding to the code pool, we have to double hashes if \AddToHook was used
(replacing_args is false), so that later it is turned into a single parameter token, rather
than a parameter to the hook macro. We skip this step if there are no hashes at all in the
argument: the token-by-token approach otherwise becomes a major performance issue
when the contents of the hook are long.

551 \exp_args:Ne \__hook_prop_gput_labeled_cleanup:nnn

552 {

553 \__hook_if_replacing_args:TF

554 { \exp_not:n }

555 {

556 \__hook_hash_check:nTF {#3}

557 { \exp_not:n }

558 { \__hook_double_hashes:n }

559 }

560 {#3}

561 }

562 {#1} {#2}

563 }

564 }

s6s \cs_new:Npe \__hook_hash_check:nTF #1

566 {

567 \exp_not:N \exp_after:wN \exp_not:N \__hook_hash_check_aux:w
568 \exp_not:N \tl_to_str:n {#1} \c_hash_str \c_hash_str
569 \exp_not:N \qg_stop

570 }

571 \use:e

572 {

573 \cs_new:Npn \exp_not:N \__hook_hash_check_aux:w

574 #1 \c_hash_str #2 \c_hash_str #3 \exp_not:N \g_stop
575 }

s { \tl_if _empty:nTF {#3} }
Adds code to a hook’s code pool.

s77 \cs_new_protected:Npn \__hook_prop_gput_labeled_cleanup:nnn #1 #2 #3
578 {

579 \tl_set:Nn \1__hook_return_tl {#1}

580 \__hook_if_replacing_args:TF

581 {

582 \__hook_if_usable:nT {#2}

583 {

584 \__hook_set_normalize_fn:nn {#2}

585 { Invalid~code~added~\msg_line_context: }

586 \__hook_normalize_fn:nn {#3} {#1}

587 \prop_get:NnN \1__hook_work_prop {#3} \1__hook_return_tl
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588 }

589 }

590 {7

501 \exp_args:NcV \__hook_prop_gput_labeled_do:Nnn

502 { g__hook_#2_code_prop } \1__hook_return_tl {#3}
593 }

so \cs_new_protected:Npn \__hook_prop_gput_labeled_do:Nnn #1 #2 #3
595 {

596 \prop_get:NnNTF #1 {#3} \1__hook_return_tl

597 { \prop_gput:Nno #1 {#3} { \1__hook_return_tl #2 } }
598 { \prop_gput:Nnn #1 {#3} {#2} }

599 }

oo (latexrelease) \EndIncludeInRelease

o1 (latexrelease) \IncludeInRelease{2020/10/01}{\hook_gput_code:nnn}

s02 (latexrelease {Providing~hooks}

s0s (latexrelease) \cs_gset_protected:Npn \hook_gput_code:nnn #1 #2

01 (latexrelease) { \__hook_normalize_hook_args:Nnn

o5 (latexrelease \__hook_gput_code:nnn {#1} {#2} }

sos (latexrelease) \cs_gset_protected:Npn \__hook_gput_code:nnn #1 #2 #3
co7 (latexrelease) {
o0s (latexrelease

500 (latexrelease

s10 (latexrelease

s11 (latexrelease

s12 (latexrelease

615 (latexrelease

s14 (latexrelease

615 (latexrelease

s16 (latexrelease

617 (latexrelease

)
)
)
)
)
)
)
)
) \__hook_if_execute_immediately:nTF {#1}
) {#3}
) {
) \__hook_if_usable:nTF {#1}
) {
) \__hook_hook_gput_code_do:nnn {#1} {#2} {#3}
) \__hook_update_hook_code:n {#1}
) }
) {
) \__hook_if_disabled:nTF {#1}
s15 (latexrelease) { \msg_error:nnn { hooks } { hook-disabled } {#1} }
s10 (latexrelease) { \__hook_try_declaring generic_hook:nnn
s20 (latexrelease) {#1} {#2} {#3} }
s21 (latexrelease)
62> (latexrelease)
625 (latexrelease) }
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

624 (latexrelease) \cs_gset_protected:Npn \__hook_hook_gput_code_do:nnn #1 #2 #3
{

}

625 (latexrelease
626 (latexrelease
s27 (latexrelease
o (latexrelease
620 (latexrelease
550 (latexrelease
631 (latexrelease
632 (latexrelease
635 (latexrelease
631 (latexrelease
635 (latexrelease
536 (latexrelease
o357 (latexrelease
636 (latexrelease
530 (latexrelease
610 (latexrelease

\__hook_debug:n{\iow_term:x{****~ Add~ to~
\__hook_if usable:nF {#1} { undeclared~ }
hook~ #1~ (#2)
\on@line\space <-~ \tl_to_str:n{#3}} }

\str_if_eq:nnTF {#2} { top-level }

{
\str_if_eq:eeTF { top-level }
{ \__hook_currname_or_default: }

{
\__hook_init_structure:n {#1}
\__hook_t1_gput_right:cn { __hook_toplevel~#1 } {#3}
}
{ \msg_error:nnn { hooks } { misused-top-level } {#1} }

-~ N
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\__hoo

\

k_chk_args_allowed:nn

\__hook_gput_undeclared hook:nnn

latexrelease
latexrelease
latexrelease
latexrelease
515 (latexrelease

( )
( )
( )
( )
( )
s16 (latexrelease) }

( )
( )
( )
( )

)

\prop_get: cnNTF
{ g__hook_#1_code_prop } {#2} \1__hook_return_tl
{

641
642
643
644

\prop_gput:cno { g__hook_#1_code_prop } {#2}
{ \1__hook_return_tl #3 }

latexrelease { \prop_gput:cnn { g__hook_#1_code_prop } {#2} {#3} }
latexrelease
latexrelease) }
latexrelease) \cs_gset_protected:Npn \hook_gput_code_with_args:nnn #1#2#3 { }
os1 (latexrelease) \EndIncludeInRelease

647
648 }
649

650

(End of definition for \hook_gput_code:nnn and others. These functions are documented on page 230.)

This macro checks if it is possible to add code with references to a hook’s arguments
for hook #1. It only does something if the function being run is replacing_args. This
macro will error if the hook is declared and takes no arguments, then it will set \__hook_-
replacing_args_false: so that the macro which called it will add the code normally.

> (latexrelease) \IncludeInRelease{2023/06/01}{\__hook_chk_args_allowed:nn}

6!

o

655 (latexrelease) {Hooks~with~args}

65 \cs_new_protected:Npn \__hook_chk_args_allowed:nn #1 #2

655 {

656 \__hook_if_replacing_args:TF

657 {

658 \__hook_if_declared:nT {#1}

659 { \tl_if_empty:cT { c__hook_#1_parameter_tl } { \use_ii:nn } }
660 \use_none:n

661 {

662 \msg_error:nnnn { hooks } { without-args } {#1} {#2}

663 \__hook_replacing_args_false:

664 }

665 }

666 { }

667 }

s (latexrelease) \EndIncludeInRelease

sso (latexrelease)\IncludeInRelease{2020/10/01}{\__hook_chk_args_allowed:nn}
s70 (latexrelease) {Hooks~with~args}

o71 (latexrelease) \cs_undefine:N \__hook_chk_args_allowed:nn

672 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_chk_args_allowed:nn.)

Often it may happen that a package A defines a hook foo, but package B, that adds
code to that hook, is loaded before A. In such case we need to add code to the hook
before it is declared. An implicitly declared hook doesn’t have arguments (in principle),
so use \c_false_bool here.

673 \cs_new_protected:Npn \__hook_gput_undeclared_hook:nnn #1 #2 #3
674 {

675 \__hook_init_structure:n {#1}
676 \__hook_hook_gput_code_do:nnn {#1} {#2} {#3}
677 }

(End of definition for \__hook_gput_undeclared_hook:nnn.)
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\__hook_try declaring generic hook:nmn  These entry-level macros just pass the arguments along to the common \__hook_try_-
\_hook try declaring generic next hook:nn  declaring_generic_hook:nNNnn with the right functions to execute when some action
is to be taken.

The wrapper \__hook_try_declaring_generic_hook:nnn then defers \hook_-
gput_code:nnn if the generic hook was declared, or to \__hook_gput_undeclared_-
hook:nnn otherwise (the hook was tested for existence before, so at this point if it isn’t
generic, it doesn’t exist).

The wrapper \__hook_try_declaring generic_next_hook:nn for next-execution
hooks does the same: it defers the code to \hook_gput_next_code:nn if the generic hook
was declared, or to \__hook_gput_next_do:nn otherwise.

o5 (latexrelease) \IncludeInRelease{2023/06/01}

o790 (latexrelease) {\__hook_try_declaring_generic_hook:nnn}
sso (latexrelease) {Hooks~with~args}

ss1 \cs_new_protected:Npn \__hook_try_declaring_generic_hook:nnn #1

682 {

683 \__hook_try_declaring_generic_hook:wnTF #1 / / / \scan_stop: {#1}
684 \__hook_gput_code:nnn

685 \__hook_gput_undeclared_hook:nnn

686 {#1}

687 }

635 \cs_new_protected:Npn \__hook_try_declaring_generic_next_hook:nn #1
689 {

690 \__hook_try_declaring_generic_hook:wnTF #1 / / / \scan_stop: {#1}
691 \__hook_gput_next_code:nn

602 \__hook_gput_next_do:nn

693 {#1}

694 }

latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2021/11/15}

latexrelease {\__hook_try_declaring_generic_hook:nnn}
latexrelease {Standardize~generic~hook~names}

695
696

7

)
<

698
latexrelease) \cs_gset_protected:Npn \__hook_try_declaring generic_hook:nnn #1
latexrelease) {

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

699
700
701 \__hook_try_declaring generic_hook:wnTF #1 / / / \scan_stop:

{#1}

\hook_gput_code:nnn

\__hook_gput_undeclared_hook:nnn

{#1}

702
703
704
705
}

latexrelease) \cs_gset_protected:Npn

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
s (latexrelease) \__hook_try_declaring generic_next_hook:nn #1
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

706

707

latexrelease) {
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease) }
latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2020/10/01}

latexrelease {\__hook_try_declaring_generic_hook:nnn}
latexrelease {Standardize~generic~hook~names}
latexrelease) \cs_new_protected:Npn

709
710 \__hook_try_declaring generic_hook:wnTF #1 / / / \scan_stop:
{#1}
\hook_gput_next_code:nn
\__hook_gput_next_do:nn

{#1}
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\__hook try declaring generic_hook:nNNnn

hook try declaring generic_hook split:nlilinn

\__hook try declaring generic hook:imIF

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease) }

( ) \__hook_try_declaring generic_hook:nnn #1
( )
( )
( )
( )

726 (latexrelease) \cs_new_protected:Npn
( )
( )
( )
( )
)

{

721

22

N

\__hook_try_declaring_generic_hook:nNNnn {#1}
\hook_gput_code:nnn \__hook_gput_undeclared_hook:nnn

723
724

725

latexrelease) \__hook_try_declaring_generic_next_hook:nn #1
latexrelease) {

latexrelease
latexrelease
751 (latexrelease

\__hook_try_declaring_generic_hook:nNNnn {#1}
\hook_gput_next_code:nn \__hook_gput_next_do:nn

729

730

}

(End of definition for \__hook_try_declaring _generic_hook:nnn and
\__hook_try_declaring_generic_next_hook:nn.)

\__hook_try_declaring_generic_hook:nNNnn now splits the hook name at the first /
(if any) and first checks if it is a file-specific hook (they require some normalization) using
\__hook_if_file_hook:wTF. If not then check it is one of a predefined set for generic
names. We also split off the second component to see if we have to make a reversed hook.
In either case the function returns (true) for a generic hook and (false) in other cases.

72 (latexrelease) \cs_new_protected:Npn \__hook_try_declaring generic_hook:nNNnn #1

735 (latexrelease) {

731 (latexrelease) \__hook_if_file_hook:wTF #1 / / \s__hook_mark

735 (latexrelease) {

756 (latexrelease) \exp_args:Ne

757 (latexrelease) \__hook_try_declaring generic_hook_split:nNNnn

75 (latexrelease) { \exp_args:Ne \__hook_file_hook_normalize:n {#1} }
750 (latexrelease) }

720 (latexrelease) { \__hook_try_declaring generic_hook_split:nNNnn {#1} }
71 (latexrelease) }

72 (latexrelease) \cs_new_protected:Npn

725 (latexrelease) \__hook_try_declaring_generic_hook_split:nNNnn #1 #2 #3
721 (latexrelease) {

75 (latexrelease) \__hook_try_declaring_generic_hook:wnTF #1 / / / \scan_stop:
76 (latexrelease) {#1}

77 (latexrelease) {#2 }

75 (latexrelease) { #3 } {#1}

729 (latexrelease) F

70 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_try_declaring_generic_hook:nNNnn and
\__hook_try_declaring_generic_hook_split:nNNnn.)

751 (latexrelease) \IncludeInRelease{2023/06/01}

752 (latexrelease) {\__hook_try_declaring generic_hook:wn}
755 (latexrelease) {Hooks~with~args}
752 \prg_new_protected_conditional:Npnn

755 \__hook_try_declaring_generic_hook:wn

756 #1 / #2 / #3 / #4 \scan_stop: #5 { TF }
757 {

758 \__hook_if_generic:nTF {#5}

759 {

760 \__hook_if_usable:nF {#5}

761 {
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\__hook_deprecated_generic_w

\
\

__hook_deprecated_generi

n:Nn
n:Nw

If the hook doesn’t exist yet we check if it is a cmd hook and if so we attempt patching
the command in addition to declaring the hook.

For some commands this will not be possible, in which case \__hook_patch_cmd_-
or_delay:Nnn (defined in 1tcmdhooks) will generate an appropriate error message.

762 \str_if_eq:nnT {#1} { cmd }

763 {

764 \__hook_try_put_cmd_hook:n {#5}
765 \__hook_make_usable:nn {#5} { 9 }

766 \use_none:nnn
767 }

Declare the hook always even if it can’t really be used (error message generated
elsewhere).

Here we use \__hook_make_usable:nn, so that a \hook_new:n is still possible later.
Generic hooks (except cmd hooks) take no arguments, so use zero as the second argument.
768 \__hook_make_usable:nn {#5} { 0 }

769 }

770 \__hook_if_generic_reversed:nT {#5}

771 { \tl_gset:cn { g__hook_#5_reversed_tl } { - } }
772 \prg_return_true:

3 }

4 {

Generic hooks are all named (type)/(name)/(place), where (type) and (place)
are predefined (\c__hook_generic_(type)/./(place)_t1), and (name) is the variable
component. Older releases had some hooks with the (name) in the third part, so the code
below supports that syntax for a while, with a warning.

The \exp_after:wN ... \exp:w trick is there to remove the conditional structure
inserted by \__hook_try_declaring_generic_hook:wnTF and thus allow access to the
tokens that follow it, as is needed to keep things going.

When the deprecation cycle ends, the lines below should all be replaced by \prg_-
return_false:.

775 \__hook_if_deprecated_generic:nTF {#5}

776 {

777 \__hook_deprecated_generic_warn:n {#5}

778 \exp_after:wN \__hook_declare_deprecated_generic:NNn
779 \exp:w % \exp_end:

780 }

781 { \prg_return_false: }

782 }

783 }

\__hook_deprecated_generic_warn:n will issue a deprecation warning for a given hook,
and mark that hook such that the warning will not be issued again (multiple warnings
can be issued, but only once per hook).

73 \cs_new_protected:Npn \__hook_deprecated_generic_warn:n #1
75 { \__hook_deprecated_generic_warn:w #1 \s__hook_mark }
756 \cs_new_protected:Npn \__hook_deprecated_generic_warn:w
787 #1 / #2 / #3 \s__hook_mark

7

88 {

789 \if_cs_exist:w __hook~#1/#2/#3 \cs_end: \else:
790 \msg_warning:nnnnn { hooks } { generic-deprecated } {#1} {#2} {#3}
791 \fi:
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792 \cs_gset_eq:cN { __hook~#1/#2/#3 } \scan_stop:
793 }

Now that the user has been told about the deprecation, we proceed by swapping (name)

\__hook_do_deprecated generic:ln  and (place) and adding the code to the correct hook.
\

\__hook_do_deprecated_generic:Ni 4o, \cs_new_protected:Npn \__hook_do_deprecated_generic:Nn #1 #2

i 795 { \__hook_do_deprecated_generic:Nw #1 #2 \s__hook_mark }

\__hook declare deprecated generic:llu 796 \cs_new_protected:Npn \__hook_do_deprecated_generic:Nw #1

797 #2 / #3 / #4 \s__hook_mark

s { #1 { #2 / #4 / #3 } }

799 \cs_new_protected:Npn \__hook_declare_deprecated_generic:NNn #1 #2 #3
a0 { \__hook_declare_deprecated_generic:NNw #1 #2 #3 \s__hook_mark }
201 \cs_new_protected:Npn \__hook_declare_deprecated_generic:NNw #1 #2

802 #3 / #4 / #5 \s__hook_mark

\__hook declare deprecated generic:
\

803 {

804 \__hook_try_declaring_generic_hook:wnTF #3 / #5 / #4 / \scan_stop:
805 {#3 / #5 / #4 }

806 #1 #2 { #3 / #5 / #4 }

807 }

ws (latexrelease) \EndIncludeInRelease

s0o (latexrelease) \IncludeInRelease{2021/11/15}

s10 (latexrelease) {\__hook_try_declaring_generic_hook:wn}
a1 (latexrelease) {Standardize~generic~hook~names}

s12 (latexrelease) \prg_new_protected_conditional : Npnn

15 (latexrelease) \__hook_try_declaring generic_hook:wn

14 (latexrelease) #1 / #2 / #3 / #4 \scan_stop: #5 { TF }

s15 (latexrelease) {

a6 (latexrelease) \__hook_if_generic:nTF {#5}

a17 (latexrelease) {

s15 (latexrelease) \__hook_if_usable:nF {#5}

a0 (latexrelease) {

a0 (latexrelease) \str_if_eq:nnT {#1} { cmd }

s21 (latexrelease) { \__hook_try_put_cmd_hook:n {#5} }

222 (latexrelease) \__hook_make_usable:n {#5}

25 (latexrelease) }

s (latexrelease) \__hook_if_generic_reversed:nT {#5}

a5 (latexrelease) { \tl_gset:cn { g__hook_#5_reversed_tl } { - } }
226 (latexrelease) \prg_return_true:

227 (latexrelease) }

s (latexrelease) {

a0 (latexrelease) \__hook_if_deprecated_generic:nTF {#5}

s0 (latexrelease) {

a1 (latexrelease) \__hook_deprecated_generic_warn:n {#5}

832 (latexrelease) \exp_after:wN \__hook_declare_deprecated_generic:NNn
33 (latexrelease) \exp:w 7 \exp_end:

s34 (latexrelease) }

a5 (latexrelease) { \prg_return_false: }

36 (latexrelease) }

es7 (latexrelease) }

a3 (latexrelease) \EndIncludeInRelease

s30 (latexrelease) \IncludeInRelease{2021/06/01}

20 (latexrelease) {\__hook_try_declaring_generic_hook:wn}
s (latexrelease) {Support~cmd~hooks}
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latexrelease) \prg_new_protected_conditional:Npnn
\__hook_try_declaring generic_hook:wn
#1 / #2 / #3 / #4 \scan_stop: #5 { TF }

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

{

}

\tl_if_empty:nTF {#2}

{
{

}

\prg_return_false: }

\prop_if_in:NnTF \c__hook_generics_prop {#1}
{
\__hook_if_usable:nF {#5}
{
\str_if_eq:nnT {#1} { cmd }
{ \__hook_try_put_cmd_hook:n {#5} }
\__hook_make_usable:n {#5}
}
\prop_if_in:NnTF
\c__hook_generics_reversed_ii_prop {#2}
{ \tl_gset:cn { g__hook_#5 _reversed_tl } { - } }

{
\prop_if_in:NnT
\c__hook_generics_reversed_iii_prop {#3}
{ \tl_gset:cn { g__hook_#5_reversed_tl } { - } }
}
\prg_return_true:

}
{ \prg_return_false: }

latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2020/10/01}

latexrelease
latexrelease

{\__hook_try_declaring generic_hook:wn}
{Support~cmd~hooks}

latexrelease) \prg_new_protected_conditional:Npnn
\__hook_try_declaring generic_hook:wn
#1 / #2 / #3 / #4 \scan_stop: #5 { TF }

latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

{

\tl_if_empty:nTF {#2}

{
{

\prg_return_false: }

\prop_if_in:NnTF \c__hook_generics_prop {#1}
{
\__hook_if_declared:nF {#5} { \hook_new:n {#5} }
\prop_if_in:NnTF
\c__hook_generics_reversed_ii_prop {#2}
{ \tl_gset:cn { g__hook_#5_reversed_tl } { - } }

{
\prop_if_in:NnT
\c__hook_generics_reversed_iii_prop {#3}
{ \tl_gset:cn { g__hook_#5_reversed_tl } { - } }
}
\prg_return_true:

}
{ \prg_return_false: }

File 08: 1thooks.dtx Date: 2026-06-01 Version v1.1p

270



\__hook_if_file_hook_p:w
\__hook_if_file_hook:wTF

\__hook file hook normalize:n
\__hook_strip_double_slash:n
\__hook_strip_double_slash:w

20 (latexrelease) F
s07 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_try_declaring _generic_hook:wnTF and others.)

\__hook_if_file_hook:wTF checks if the argument is a valid file-specific hook (not, for
example, file/before, but file/foo.tex/before). If it is a file-specific hook, then it
executes the (true) branch, otherwise (false).

s0s (latexrelease) \IncludeInRelease{2021/11/15}{\__hook_if_file_hook:w}

a00 (latexrelease) {Standardize~generic~hook~names}
a0 (latexrelease) \EndIncludeInRelease

01 (latexrelease) \IncludeInRelease{2020/10/01}{\__hook_if_file_hook:w}
s> (latexrelease) {Standardize~generic~hook~names}
o0s (latexrelease) \prg_new_conditional:Npnn \__hook_if file_hook:w
01 (latexrelease) #1 / #2 / #3 \s__hook_mark { TF }

o5 (latexrelease) {

s (latexrelease) \str_if_eq:nnTF {#1} { file }

w07 (latexrelease) {

aos (latexrelease) \bool_lazy_or:nnTF

o (latexrelease) { \tl_if_empty p:n {#3} }

o0 (latexrelease) { \str_if eq_p:nn {#3} { / } }

o1 (latexrelease) { \prg_return_false: }

o2 (latexrelease) {

o5 (latexrelease) \prop_if_in:NnTF \c__hook_generics_file_prop {#2}
o14 (latexrelease) { \prg_return_true: }

o5 (latexrelease) { \prg_return_false: }

o6 (latexrelease) }

a7 {latexrelease) }

o1s (latexrelease) { \prg_return_false: }

o0 (latexrelease) }

o20 (latexrelease) \EndIncludeInRelease

(End of definition for \__hook_if_file_hook:wTF.)

o1 (latexrelease) \IncludeInRelease{2021/11/15}{\__hook_file_hook_normalize:n}
02> (latexrelease) {Standardize~generic~hook~names}
025 (latexrelease) \EndIncludeInRelease

When a file-specific hook is found, before being declared it is lightly normalized
by \__hook_file_hook_normalize:n. The current implementation just replaces two
consecutive slashes (//) by a single one, to cope with simple cases where the user did
something like \def\input@path{{./mypath/}}, in which case a hook would have to be
\AddToHook{file/./mypath//file.tex/after}.
os (latexrelease) \IncludeInRelease{2020/10/01}{\__hook_file_hook_normalize:n}

025 (latexrelease) {Standardize~generic~hook~names}

o2 (latexrelease)\cs_new:Npn \__hook_file_hook_normalize:n #1
latexrelease) { \__hook_strip_double_slash:n {#1} }

latexrelease) \cs_new:Npn \__hook_strip_double_slash:n #1

020 (latexrelease) { \__hook_strip_double_slash:w #1 // \s__hook_mark }

o

Nl

(

(
7
928 <
This function is always called after testing if the argument is a file hook with \__hook_-
if_file_hook:wTF, so we can assume it has three parts (it is either file/.../before
or file/.../after), so we use #1/#2/#3 // instead of just #1 // to prevent losing a
slash if the file name is empty.
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latexrelease) \cs_new:Npn \__hook_strip_double_slash:w #1/#2/#3//#4\s__hook_mark

latexrelease) {

latexrelease) \tl_if_empty:nTF {#4}

latexrelease) { #1/#2/#3 }
)
)
)

930
931
932
933
latexrelease { \__hook_strip_double_slash:w #1/#2/#3 /#4\s__hook_mark }
latexrelease) 7}

oss (latexrelease) \EndIncludeInRelease

934

935

o~~~ o~~~

(End of definition for \__hook_file_hook_normalize:n, \__hook_strip_double_slash:n, and
\__hook_strip_double_slash:w.)

\c_hook generic cud/./before t1  Token lists defining the possible generic hooks. We don’t provide any user interface to
\c_hook generic cnd/./after t1  this as this is meant to be static.

\c_ hook generic env/./before t1 )

\c__hook_generic_env/ . /after t1 cmd The generic hooks used for commands.
\ ok ic 2/ . > T . . .
¢ hook_generic file/ fbefore 1L gny The generic hooks used in \begin and \end.
\c_ hook _generic file/./after t1

\c_hook generic package/./before t1 file, package, class, include The generic hooks used when loading a file
\c_ hook generic package/./after t1

\ ook generic class/./before ¢1 % (latexrelease) \IncludeInRelease{2021/11/15}{\c__hook_generics_prop}
C 8 _Class/. 5

: v 035 (latexrelease) {Standardize~generic~hook~names}
\c_ hook_generic class/./after tl . . . .
\ 030 \clist_map_inline:nn { cmd , env , file , package , class , include }
\c_ hook generic_include/./before t1 w1
\c__hook generic_include/./after t1 \tl_const:cn { c__hook_generic_#1/./before_tl } { + }
\c__hook_generic_env/./begin t1 gy \tl_const:cn { c__hook_generic_#1/./after_tl1 1} { - }
\c_ hook generic env/./end t1  gs3  }

\c_hook generic include/./end t1  osa \t1l_comnst:cn { c__hook_generic_env/./begin_tl } { + }
05 \tl_const:cn { c__hook_generic_env/./end_tl } { + }

916 \tl_const:cn { c__hook_generic_include/./end_t1 } { - }
07 \tl_const:cn { c__hook_generic_include/./excluded_tl } { + }

Deprecated generic hooks:

o5 \clist_map_inline:nn { file , package , class , include }

949 {
950 \tl_const:cn { c__hook_deprecated_#1/./before_tl } { }
951 \tl_const:cn { c__hook_deprecated_#1/./after_tl } { }
952 ¥

053 \tl_const:cn { c__hook_deprecated_include/./end_t1 } { }

s (latexrelease) \EndIncludeInRelease

2

(
oss (latexrelease) \IncludeInRelease{2020/10/01}{\c__hook_generics_prop}
955 (latexrelease
(
(

)

) {Standardize~generic~hook~names}
latexrelease) \prop_const_from_keyval:Nn \c__hook_generics_prop

)

)

957
latexrelease {cmd=, env=,file=,package=,class=,include=}
o0 (latexrelease) \EndIncludeInRelease

958

(End of definition for \c__hook_generic_cmd/./before_t1l and others.)

\c__hook_generics reversed ii prop  The following generic hooks are supposed to use reverse ordering (the ii and iii names

\c_ hook generics reversed iii prop are kept for the deprecation cycle):
\c__hook_generics_file_prop (latexrelease) \IncludeInRelease{2021/11/15}{\c__hook_generics_reversed_ii_prop}
o1 (latexrelease) {Standardize~generic~hook~names}

92 (latexrelease) \EndIncludeInRelease
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\c__hook_parameter cmd/./before t1

\c__hook _parameter cnd/./after tl

\hook_gremove_code:nn
\__hook_gremove_code:nn

latexrelease) \IncludeInRelease{2020/10/01}{ \c__hook_generics_reversed_ii_prop}
latexrelease) {Standardize~generic~hook~names}
latexrelease) \prop_const_from_keyval:Nn
latexrelease) \c__hook_generics_reversed_ii_prop {after=,end=}
latexrelease) \prop_const_from_keyval:Nn
)
)
)
)

963
964
965
966
967
o5 (latexrelease \c__hook_generics_reversed_iii_prop {after=}
latexrelease) \prop_const_from_keyval:Nn

latexrelease \c__hook_generics_file_prop {before=,after=}
o71 (latexrelease) \EndIncludeInRelease

969

o~ o~~~ o~~~

970

(End of definition for \c__hook_generics_reversed_ii_prop, \c__hook_generics_reversed_iii_prop,
and \c__hook_generics_file_prop.)

Token lists defining the number of arguments for a given type of generic hook.

a2 (latexrelease) \IncludeInRelease{2023/06/01}{\c__hook_parameter_cmd/./before_t1}
o5 (latexrelease) {Hooks~with~args}

cmd hooks are declared with 9 arguments because they have a variable number of
arguments (depending on the command they are attached to), so we use the maximum
here.
972 \tl_const:cn { c__hook_parameter_cmd/./before_tl } { #1#2#3#4#5#6#7#8#9 }
975 \tl_const:cn { c__hook_parameter_cmd/./after_tl } { #1#2#3#4#5#6#7#8#9 }

a7 (latexrelease) \EndIncludeInRelease

077 (latexrelease) \IncludeInRelease{2020/10/01}{ \c__hook_parameter_cmd/./before_tl}
o7s (latexrelease) {Hooks~with~args}

o7 (latexrelease) \EndIncludeInRelease

(End of definition for \c__hook_parameter_cmd/./before_tl and
\c__hook_parameter_cmd/./after_t1.)

With \hook_gremove_code:nn{(hook)}{(label)} any code for (hook) stored under
(label) is removed.
seo (latexrelease) \IncludeInRelease{2023/06/01}{\hook_gremove_code:nn}
os1 (latexrelease) {Hooks~with~args}
os2 \cs_new_protected:Npn \hook_gremove_code:nn #1 #2
03 { \__hook_normalize_hook_args:Nnn \__hook_gremove_code:nn {#1} {#2} }
93« \cs_new_protected:Npn \__hook_gremove_code:nn #1 #2
985 {
First check that the hook code pool exists. \__hook_if_usable:nTF isn’t used here
because it should be possible to remove code from a hook before its defined (see sec-
tion 2.1.8).
986 \__hook_if_structure_exist:nTF {#1}
987 {
Then remove the chunk and run \__hook_update_hook_code:n so that the execution
token list reflects the change if we are after \begin{document}.

If all code is to be removed, clear the code pool \g__hook_(hook)_code_prop,
the top-level code \__hook_toplevel (hook), and the next-execution code \__hook_-
next,,(hook).

088 \str_if_eq:nnTF {#2} {*}

989 {

990 \prop_gclear:c { g__hook_#1_code_prop }
991 \__hook_toplevel_gset:nn {#1} { }

992 \__hook_next_gset:nn {#1} { }
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993 }
994 {

If the label is top-level then clear the token list, as all code there is under the same
label.

995 \str_if_eq:nnTF {#2} { top-level }

996 { \__hook_toplevel_gset:nn {#1} { } }

997 {

998 \prop_gpop:cnNF { g__hook_#1_code_prop }

999 {#2} \1__hook_return_tl
1000 { \msg_warning:nnnn { hooks } { cannot-remove } {#1} {#2} }

1001 }
1002 }
Finally update the code, if the hook exists.
1003 \__hook_if_usable:nT {#1}
1004 { \__hook_update_hook_code:n {#1} }
1005 }
If the code pool for this hook doesn’t exist, show a warning:
1006 {
1007 \__hook_if_deprecated_generic:nTF {#1}
1008 {
1009 \__hook_deprecated_generic_warn:n {#1}
1010 \__hook_do_deprecated_generic:Nn
1011 \__hook_gremove_code:nn {#1} {#2}
1012 ¥
1013 { \msg_warning:nnnn { hooks } { cannot-remove } {#1} {#2} }
1014 }
1015 }

1016 {latexrelease) \EndIncludeInRelease

latexrelease) \IncludeInRelease{2020/10/01}{\hook_gremove_code:nn}
latexrelease {Hooks~with~args}

latexrelease) \cs_new_protected:Npn \__hook_gremove_code:nn #1 #2
latexrelease) {
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease
latexrelease

( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
( )
( )
1025 (latexrelease)
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

1017
1018
1019
1020
\__hook_if_structure_exist:nTF {#1}
{
\str_if_eq:nnTF {#2} {*}
{
\prop_gclear:c { g__hook_#1_code_prop }
\__hook_t1_gclear:c { __hook_toplevel~#1 }
\__hook_tl_gclear:c { __hook_next~#1 }
}
{
\str_if_eq:nnTF {#2} { top-level }
{ \__hook_tl_gclear:c { __hook_toplevel~#1 } }

1021
1022
1023
1024
1025
1026

1027

latexrelease
latexrelease
latexrelease

1029

1030

1031

1032 (latexrelease {

1033 (latexrelease \prop_gpop:cnNF { g__hook_#1_code_prop }

1032 {latexrelease {#2} \1__hook_return_tl

1035 (latexrelease { \msg_warning:nnnn { hooks } { cannot-remove }
105 (latexrelease {#1} {#2} }

1037 {latexrelease }

}
\__hook_if_usable:nT {#1}
{ \__hook_update_hook_code:n {#1} }

latexrelease
latexrelease
latexrelease

1038
1039