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1 unravel documentation

The aim of this M TEX package is to help debug complicated macros. This is done by
letting the user step through the execution of some TEX code, going through the de-
tails of nested expansions, performing assignments, as well as some simple typesetting
commands. To use this package, one should normally run TEX in a terminal.

\unravel \unravel [(key-value list)] {(code)}

This command shows in the terminal the steps performed by TEX when running the
(code). By default, it pauses to let the user read the description of every step: simply
press <return> to proceed. Typing s(integer) instead will go forward (integer) steps
somewhat silently. In the future it will be possible to use a negative (integer) to go back
a few steps. Typing h gives a list of various other possibilities. The available (key-value)
options are described in Section 1.1.

\unravelsetup \unravelsetup {(options)}

Sets (options) that apply to all subsequent \unravel. See options in Section 1.1.

\unravel:nn \unravel:nn {(options)} {{code)}

See \unravel.



\unravel_setup:n

\unravel_setup:n {(options)}

See \unravelsetup.
The unravel package is currently based on the behaviour of pdfTEX, but it should

work in all engines supported by expl3 (pdfTEX, XHTEX, LualgX, epTEX, eupTEX)
as long as none of the primitives specific to those engines is used. Any difference be-
tween how unravel and (pdf)TEX process a given piece of code, unless described in the
section 1.2, should be reported on the issue tracker (https://github.com/blefloch/
latex-unravel/issues).

As a simple example, one can run IXTEX on the following file.

\documentclass{article}
\usepackage{unravel}
\unravel
{
\title{My title}
\author{Me}
\date{\today}
}
\begin{document}
\maketitle
\end{document}

A more elaborate example is to understand how \newcommand works.

\documentclass{article}
\usepackage{unravel}
\begin{document}
\unravel
{
\newcommand*{\foo} [1]{bar (#1)}
\foo{3}
}
\end{document}

The unravel package understands deeply nested expansions as can be seen for instance
by unravelling functions from [13fp, such as with the following code (given the current
default settings, this code runs for roughly 2000 steps: you can type s1980 as a response
to the prompt, then press “enter” a few times to see the last few steps of expansion).

\documentclass{article}
\usepackage{unravel}

\begin{document}

\ExplSyntaxOn

\unravel { \fp_eval:n { 3.45 * 2 pi } }
\ExplSyntax0ff

\end{document}
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explicit-prompt

internal-debug

machine

max-action
max-output
max-input

number-steps

welcome-message

Given all the work that unravel has to do to emulate TEX, it is not fast on very large
pieces of code. For instance, running it on \documentclass{article} takes about ten
minutes on my machine, and finishes after slightly more than 20000 steps.

\RequirePackage{unravel}
\unravel{\documentclass{article}\relax}
\usepackage{lipsum}

\begin{document}

\lipsum

\end{document}

The \relax command is needed after \documentclass{article} because this command
tries to look for an optional argument: \unravel would not find any token, and would
give up, as TEX would if your file ended just after \documentclass{article}. After
running the above through pdfTEX, one can check that the result is identical to that with-
out unravel. Note that \unravel\usepackage{lipsum}\relax, despite taking as many
steps to complete, is four times slower, because \newcommand uses delimited arguments,
which prevent some optimizations that unravel can otherwise obtain. For comparison,
\unravel{\lipsum[1-30]}, which also takes 20000 step, takes 8 minutes to complete.

1.1 Options

Boolean option (default false) determining whether to give an explicit prompt. If true,
the text “Your input=" will appear at the beginning of lines where user input is expected.

Boolean option (default false) used to debug unravel itself.

Option which takes no value and makes unravel produce an output that is somewhat
more suitable for automatic processing. In particular, it sets max-action, max-output,
max-input to very large values, and number-steps to false.

Integer options (defaults 50, 300, 300) determining the maximum number of characters
displayed for the action, the output part, and the input part.

Boolean option (default true) determining whether to number steps.

Boolean option (default true) determining whether to display the welcome message.



1.2

Differences between unravel and TEX’s processing

Bugs are listed at https://github.com/blefloch/latex-unravel/issues.

1.3

Differences.

Some primitives are not implemented yet: alignments (\halign, \valign, \noalign,
\omit, \span, \cr, \crcr, &), many math mode primitives, and \pdfprimitive,
\discretionary, as well as all primitives specific to engines other than pdfTEX.
This list may sadly be incomplete!

\aftergroup is only partially implemented.

\everyhbox, \everyvbox, \everymath, \everydisplay, \lastkern, \lastnodetype,
\lastpenalty, \lastskip, \currentiflevel and \currentiftype may have
wrong values. Perhaps \currentgrouplevel and \currentgrouptype too.

Tokens passed to \afterassignment are not yet kept after unravel is done even if
there has been no assignment.

Tokens passed to \aftergroup are lost when unravel is done.

In XHTEX, characters beyond the basic multilingual plane may break unravel (not
tested).

For unravel, category codes are fixed when a file is read using \input, while TEX
only fixes category codes when the corresponding characters are converted to tokens.
Similarly, the argument of \scantokens is converted to the new category code
régime in one go, and the result must be balanced.

Explicit begin-group and end-group characters other than the usual left and right
braces may make unravel choke, or may be silently replaced by the usual left and
right braces.

\endinput is ignored with a warning, as it is very difficult to implement it in a way
similar to TEX’s, and as it is most often used at the very end of files, in a redundant
way.

\outer is not supported.

Future perhaps

Allow users to change some settings globally/for one \unravel.
Allow to replay steps that have already been run.
Fix the display for \if and \ifcat (remove extraneous \exp_not:N).

Use the file-error fatal error message: first implement \@@_file_if_exist:nTF
and use it to determine whether \input will throw a fatal error in \batchmode and
\nonstopmode.
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e Use the interwoven-preambles fatal error message once alignments are imple-
mented.

o Look at all places where TEX’s procedure prepare_mag is called.

o Find out why so many input levels are used (see the log of the unravel003 testfile
for instance)

2 unravel implementation

Some support packages are loaded first, then we declare the package’s name, date, version,
and purpose.

1 (*package)
> (@@=unravel)

Catcode settings. In a group, set \c to be a synonym of \catcode for short, set
the catcode of space to be 10 (using \fam to avoid needing a space or an equal sign to
separate the two integer arguments of \catcode) and that of % to be 14 (using \fam
again to avoid needing the digit 7 to have catcode other: we need the digit 5 anyway in
two steps). Then make -, 6, 7, 8, 9 other (we must assume that 0 through 5 are already
other), and make :, _, h, j, k, q, s, w, X, y, z letters (other lowercase letters already need
to be letters in the rest of the code). Make sure there is no \endlinechar. We are finally
ready to safely test whether the package has already been loaded and bail out in case it
has. Expanding \fi before ending the group ensures that the whole line has been read
by TEX before restoring earlier catcodes.

5 \begingroup\let\c\catcode\fam32\c\fami0\advance\famb\c\fam14\c45 12 %
2 \cb4 12\cb5 12\c56 12\c57 12\c58 11\c95 11\c104 11\c106 11\c107 11 %
5 \c113 11\c115 11\c119 11\c120 11\c121 11\c122 11\endlinechar-1 %

6 \expandafter\ifx\csname unravel\endcsname\relax

7 \else\endinput\expandafter\endgroup\fi

Set T and X to be letters for an error message. Set up braces and # for definitions, =
for nicer character code assignments, > for integer comparison, + for integer expressions.

& \c84 11\c88 11\c35 6\c123 1\c125 2\c62 12\c61 12\c43 12
If e-TEX’s \numexpr or \protected are not available, bail out with an error.

o \expandafter\ifx\csname numexpr\endcsname\relax

10 \errmessage{unravel requires \numexpr from eTeX}

11 \endinput\expandafter\endgroup\fi

12 \expandafter\ifx\csname protected\endcsname\relax

13 \errmessage{unravel requires \protected from eTeX}

12 \endinput\expandafter\endgroup\fi

If unravel is loaded within a group, bail out because expl3 would not be loaded

properly.

15 \expandafter\ifx\csname currentgrouplevel\endcsname\relax\else

16 \ifnum\currentgrouplevel>l \errmessage{unravel loaded in a group}
17 \endinput\expandafter\expandafter\expandafter\endgroup\fi\fi



Make spaces ignored and make ~ a space, to prettify code.

18 \catcode 32 = 9 \relax
10 \catcode 126 = 10 \relax

\1__unravel_setup_restore_tl This token list variable will contain code to restore category codes to their value when
the package was loaded.

20 \gdef \1__unravel_setup_restore_tl { }

(End definition for \1__unravel_setup_restore_tl. This variable is documented on page 77.)

\__unravel_setup_restore: Use the token list to restore catcodes to their former values, then empty the list since
there is no catcode to restore anymore. This mechanism cannot be nested.

21 \protected \gdef \__unravel_setup_restore:

22 {

23 \1__unravel_setup_restore_tl

2% \def \1__unravel_setup_restore_tl { }
»s  }

(End definition for \__unravel_setup_restore:.)

\__unravel_setup_save: This saves into \1__unravel_setup_restore_tl the current catcodes (from 0 to 255
only), \endlinechar, \escapechar, \newlinechar.

2 \protected \gdef \__unravel_setup_save:

7 o

28 \edef \1__unravel_setup_restore_tl

29 {

30 \__unravel_setup_save_aux:w 0 =

31 \endlinechar = \the \endlinechar

32 \escapechar = \the \escapechar

33 \newlinechar = \the \newlinechar

34 \relax

35 }

36 }

57 \long \gdef \__unravel_setup_save_aux:w #1 =
38 {

39 \catcode #1 = \the \catcode #1 ~

40 \ifnum 255 > #1 ~

41 \expandafter \__unravel_setup_save_aux:w
2 \the \numexpr #1 + 1 \expandafter =

43 \fi

44 }

(End definition for \__unravel_setup_save:.)

\__unravel setup_catcodes:nnn  This sets all characters from #1 to #2 (inclusive) to have catcode #3.

s \protected \long \gdef \__unravel_setup_catcodes:nnn #1 #2 #3

46 {

a7 \ifnum #1 > #2 ~ \else

a8 \catcode #1 = #3 ~

49 \expandafter \__unravel_setup_catcodes:nnn \expandafter



50 { \the \numexpr #1 + 1 } {#2} {#3}
51 \fi

(End definition for \__unravel_setup_catcodes:nnn.)

\__unravel_setup_latexe: This saves the catcodes and related parameters, then sets them to the value they normally
have in a ITEX 2¢ package (in particular, @ is a letter).

53 \protected \gdef \__unravel_setup_latexe:

54 {

55 \__unravel_setup_save:

56 \__unravel_setup_catcodes:nnn {0} {8} {15}
57 \catcode 9 = 10 ~

58 \catcode 10 = 12 ~

59 \catcode 11 = 15 ~
60 \catcode 12 = 13 ~

61 \catcode 13 = 5 ~

62 \__unravel_setup_catcodes:nnn {14} {31} {15}
63 \catcode 32 = 10 ~

64 \catcode 33 = 12 ~

65 \catcode 34 = 12 ~

66 \catcode 35 = 6 ~

67 \catcode 36 = 3 ~

68 \catcode 37 = 14 ~

69 \catcode 38 = 4 ~

70 \__unravel_setup_catcodes:nnn {39} {63} {12}
71 \__unravel_setup_catcodes:nnn {64} {90} {11}
7 \catcode 91 = 12 ~

73 \catcode 92 = 0 ~

74 \catcode 93 = 12 ~

75 \catcode 94 = 7 ~

76 \catcode 95 = 8 ~

77 \catcode 96 = 12 ~

78 \__unravel_setup_catcodes:nnn {97} {122} {11}
79 \catcode 123 =1 ~

80 \catcode 124 = 12 ~

81 \catcode 125 = 2 ~

82 \catcode 126 = 13 ~

83 \catcode 127 = 15 ~

84 \__unravel_setup_catcodes:nnn {128} {255} {12}
85 \endlinechar = 13 ~

86 \escapechar = 92 ~

87 \newlinechar = 10 ~

88 }

(End definition for \__unravel_setup_latexe:.)

\__unravel_setup_unravel: Catcodes for unravel (in particular, @ is other, : and _ are letters, spaces are ignored, ~
is a space).

s \protected \gdef \__unravel_setup_unravel:



90 {

01 \__unravel_setup_save:

92 \__unravel_setup_catcodes:nnn {0} {8} {15}
93 \catcode 9 = 9 ~

94 \catcode 10 = 12 ~

95 \catcode 11 = 15 ~

96 \catcode 12 = 13 ~

97 \catcode 13 = 5 ~

08 \__unravel_setup_catcodes:nnn {14} {31} {15}
99 \catcode 32 = 9 ~

100 \catcode 33 = 12 ~

101 \catcode 34 = 12 ~

102 \catcode 35 = 6 ~

103 \catcode 36 = 3 ~

104 \catcode 37 = 14 ~

105 \catcode 38 = 4 ~

106 \__unravel_setup_catcodes:nnn {39} {57} {12}
107 \catcode 58 = 11 ~

108 \__unravel_setup_catcodes:nnn {59} {64} {12}
109 \__unravel_setup_catcodes:nnn {65} {90} {11}
110 \catcode 91 = 12 ~

111 \catcode 92 = 0 ~

112 \catcode 93 = 12 ~

13 \catcode 94 = 7 ~

114 \catcode 95 = 11 ~

115 \catcode 96 = 12 ~

116 \__unravel_setup_catcodes:nnn {97} {122} {11}
117 \catcode 123 = 1 ~

118 \catcode 124 = 12 ~

119 \catcode 125 = 2 ~
120 \catcode 126 = 10 ~

121 \catcode 127 = 15 ~

122 \__unravel_setup_catcodes:nnn {128} {255} {12}
123 \escapechar = 92 ~

124 \endlinechar = 32 ~

125 \newlinechar = 10 ~

126 }

(End definition for \__unravel_setup_unravel:.)
End the group where all catcodes where changed, but expand \__unravel_setup_-
latexe: to sanitize catcodes again outside the group. The catcodes are saved.

127 \expandafter \endgroup \__unravel_setup_latexe:

Load a few dependencies: expl3, xparse, gtl. Load I3str if expl3 is too old and does
not define \str_range:nnn. Otherwise loading I3str would give an error.
125 \RequirePackage{expl3,xparse}[2015/09/11]
120 \RequirePackage{gt1}[2015/09/21]
130 \csname cs_if_exist:cF\endcsname{str_range:nnn}{\RequirePackage{13str}}
Before loading unravel, restore catcodes, so that the implicit \ExplSyntaxOn in
\ProvidesExplPackage picks up the correct catcodes to restore when \ExplSyntax0ff



\__unravel_currentgrouptype:
\__unravel_everyeof:w
\__unravel_everypar:w

\__unravel_set_escapechar:n
\__unravel_nullfont:
\__unravel_hbox:w
\__unravel_the:w

is run at the end of the package. The place where catcodes are restored are beyond un-
ravel’s reach, which is why we cannot bypass expl3 and simply restore the catcodes once
everything is done. To avoid issues with crazy catcodes, make TEX read the arguments of
\ProvidesExplPackage before restoring catcodes. Then immediately go to the catcodes
we want.

131 \csname use:n\endcsname

132 {%

133 \csname __unravel_setup_restore:\endcsname

134 \ProvidesExplPackage

135 {unravel} {2015/09/30} {0.2} {Watching TeX digest tokensl}
136 \csname __unravel_setup_unravel:\endcsname

137 }%

2.1 Primitives, variants, and helpers
2.1.1 Renamed primitives

Copy primitives which are used multiple times, to avoid littering the code with :D com-
mands. Primitives are left as :D in the code when that is clearer (typically when testing
the meaning of a token against that of a primitive).

135 \cs_new_eq:NN \__unravel_currentgrouptype: \etex_currentgrouptype:D

139 \cs_new_protected_nopar:Npn \__unravel_set_escapechar:n

10 { \int_set:Nn \tex_escapechar:D }

11 \cs_new_eq:NN \__unravel_everyeof:w \etex_everyeof:D
122 \cs_new_eq:NN \__unravel_everypar:w \tex_everypar:D
115 \cs_new_eq:NN \__unravel_hbox:w \tex_hbox:D
1us \cs_new_eq:NN \__unravel_mag: \tex_mag:D
15 \cs_new_eq:NN \__unravel_nullfont: \tex_nullfont:D
16 \cs_new_eq:NN \__unravel_the:w \tex_the:D

(End definition for \__unravel_currentgrouptype: and others. These functions are documented on
page 77?.)

These are not quite primitives, but are very low-level ior streams to prompt the user
explicitly or not.

17 \cs_new_eq:NN \c__unravel_prompt_ior \c_sixteen
1us \cs_new_eq:NN \c__unravel_noprompt_ior \c_minus_one

(End definition for \c__unravel_prompt_ior and \c__unravel_noprompt_ior.)

2.1.2 Variants

Variants that we need.

19 \cs_generate_variant:Nn \str_head:n { f }

150 \cs_generate_variant:Nn \tl_to_str:n { o }

151 \cs_generate_variant:Nn \tl_if_head_eq_meaning:nNT { V }
152 \cs_generate_variant:Nn \tl_if_in:nnF { nV }

153 \cs_generate_variant:Nn \tl_if_in:nnTF { nV }

152 \cs_generate_variant:Nn \tl_if_in:NnTF { No , NV }

10



\__unravel_tl_first_int:N

155 \cs_generate_variant:Nn \tl_if_single_token:nT { V }
156 \cs_generate_variant:Nn \tl_gset_rescan:Nnn { Nnx }
157 \cs_generate_variant:Nn \gtl_gput_right:Nn { NV }

155 \cs_generate_variant:Nn \ior_get_str:NN { Nc }

150 \cs_generate_variant:Nn \gtl_if_empty:NTF { c }

160 \cs_generate_variant:Nn \gtl_to_str:N { c }

161 \cs_generate_variant:Nn \gtl_gpop_left:NN { c }

12 \cs_generate_variant:Nn \gtl_get_left:NN { c }

163 \cs_generate_variant:Nn \gtl_gset:Nn { c }

164 \cs_generate_variant:Nn \gtl_gconcat:NNN { ccc , cNc }
165 \cs_generate_variant:Nn \gtl_gclear:N { c }

166 \cs_generate_variant:Nn \gtl_gclear_new:N { c }

2.1.3 Miscellanous helpers

Temporary function used to define other functions.

167 \cs_new_protected_nopar:Npn \__unravel_tmp:w { }

(End definition for \__unravel_tmp:w.)

165 \cs_set_protected:Npn \__unravel_tmp:w #1

169 {

170 \cs_new_protected:Npn \__unravel_file_get:nN ##1##2

171 {

172 \group_begin:

173 \__unravel_everyeof:w { #1 ##2 }

174 \exp_after:wN \__unravel_file_get_aux:wN

175 \exp_after:wN \prg_do_nothing:

176 \tex_input:D ##1 \scan_stop:

177 }

178 \cs_new_protected:Npn \__unravel_file_get_aux:wN ##1 #1 ##2
179 {

180 \group_end:

181 \tl_set:Nx ##2

182 { \exp_not:o {##1} \exp_not:V \__unravel_everyeof:w }
183 3

184 }

155 \exp_args:No \__unravel_tmp:w { \token_to_str:N : : }

(End definition for \__unravel_file_get:nN.)

Function that finds an explicit number in a token list. This is used for instance when
implementing \read, to find the stream (number) within the whole \read (number) to
(es) construction. The auxiliary initially has itself as a first argument, and once a first
digit is found it has \use_none_delimit_by_qg_stop:w. That first argument is used
whenever what follows is not a digit, hence initially we loop, while after the first digit is
found any non-digit stops the recursion. If no integer is found, 0 is left in the token list.

11



The surrounding \int_eval:n lets us dump digits in the input stream while keeping the
function fully expandable.

155 \cs_new:Npn \__unravel_tl_first_int:N #1

187 {

188 \int_eval:n

189 {

190 \exp_after:wN \__unravel_tl_first_int_aux:Nn
101 \exp_after:wN \__unravel_tl_first_int_aux:Nn
192 #1 7 0 7 \g_stop

193 }

194 }

105 \cs_new:Npn \__unravel_tl_first_int_aux:Nn #1#2

196 {

197 \tl_if_single:nT {#2}

198 {

199 \token_if_eq_catcode:NNT + #2

200 {

201 \if_int_compare:w 1 < 1 #2 \exp_stop_f:
202 #2

203 \exp_after:wN \use_i_ii:nnn

204 \exp_after:wN \__unravel_tl_first_int_aux:Nn
205 \exp_after:wN \use_none_delimit_by_q_stop:w
206 \fi:

207 }

208 }

209 #1

210 }

(End definition for \__unravel_tl_first_int:N.)

\__unravel _prepare_mag: Used whenever TEX needs the value of \mag.

11 \cs_new_protected_nopar:Npn \__unravel_prepare_mag:

212 {

213 \int_compare:nNnT { \g__unravel_mag_set_int } > { 0 }

214 {

215 \int_compare:nNnF { \__unravel _mag: } = { \g__unravel_mag_set_int }
216 {

217 \__unravel_tex_error:nn { incompatible-mag } { }

218 \int_gset_eq:NN \__unravel_mag: \g__unravel_mag_set_int
219 ¥

220 }

221 \int_compare:nF { 1 <= \__unravel_mag: <= 32768 }

{

223 \__unravel_tex_error:nV { illegal-mag } \1__unravel_head_tl
224 \int_gset:Nn \__unravel_mag: { 1000 }

205 }

226 \int_gset_eq:NN \g__unravel _mag_set_int \__unravel_mag:

227 }

(End definition for \__unravel_prepare_mag:.)

12



2.1.4 String helpers

\__unravel_strip_escape:w This is based on the 2013-07-19 (and earlier) version of \cs_to_str:N. There are three
cases. If the escape character is printable, the charcode test is false, and \__unravel -
strip_escape_aux:N removes one character. If the escape character is a space, the
charcode test is true, and if there is no escape charcter, the test is unfinished after
\token_to_str:N \ . In both of those cases, \__unravel_strip_escape_aux:w inserts
-\__int_value:w \fi: \c_zero. If the escape character was a space, the test was true,
and \__int_value:w converts \c_zero to 0, hence the leading roman numeral expansion
removes a space from what follows (it is important that what follows cannot start with a
digit). Otherwise, the test takes - as its second operand, is false, and the roman numeral
expansion only sees \c_zero, thus does not remove anything from what follows.

225 \cs_new_nopar:Npn \__unravel_strip_escape:w

229 {

230 \tex_romannumeral:D

231 \if_charcode:w \token_to_str:N \ \__unravel_strip_escape_aux:w \fi:
232 \__unravel_strip_escape_aux:N

233 }

232 \cs_new:Npn \__unravel_strip_escape_aux:N #1 { \c_zero }
235 \cs_new:Npn \__unravel_strip_escape_aux:w #1#2
23 { - \__int_value:w #1 \c_zero }

(End definition for \__unravel_strip_escape:w.)

\__unravel_to_str:n Use the type-appropriate conversion to string. This unavoidably uses an internal function

of gtl.
237 \cs_new:Npn \__unravel_to_str:n #1
238 {
239 \tl_if_head_eq_meaning:nNTF {#1} \scan_stop:
240 { \__unravel_to_str_auxi:w #1 7 \g_stop }
241 { \tl_to_str:n }
242 {#1}
243 ¥
224 \cs_set:Npn \__unravel_tmp:w #1
245 {
246 \cs_new:Npn \__unravel_to_str_auxi:w ##1##2 \q_stop
247 {
248 \exp_after:wN \__unravel_to_str_auxii:w \token_to_str:N ##1 \q_mark
249 #1 tl \gq_mark \qg_stop
250 }
251 \cs_new:Npn \__unravel_to_str_auxii:w ##1 #1 ##2 \q_mark ##3 \q_stop
252 { \cs_if_exist_use:cF { __unravel_ ##2 _to_str:n } { \tl_to_str:n } }
253 }

250 \exp_args:No \__unravel_tmp:w { \tl_to_str:n { s__ } }
255 \cs_new:Npn \__unravel_gtl_to_str:n #1 { \__gtl_to_str:w #1 }

(End definition for \__unravel_to_str:n.)
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\_unravel str truncate left:nn  Truncate the string #1 to a maximum of #2 characters. If it is longer, replace some
characters on the left of the string by (123~more~chars)~ with the appropriate number
instead of 123. In any reasonable case, 25 is big enough to fit this extra text.

256 \cs_new:Npn \__unravel_str_truncate_left:nn #1#2

257 {

258 \exp_args:Nf \__unravel_str_truncate_left_aux:nnn
259 { \str_count:n {#1} } {#1} {#2}

260 }

261 \cs_new:Npn \__unravel_str_truncate_left_aux:nnn #1#2#3
262 {

263 \int_compare:nNnTF {#1} > {#3}

264 {

265 ( \int_eval:n { #1 - #3 + 25 } ~ more~chars ) ~
266 \str_range:nnn {#2} { #1 - #3 + 26 } {#1}

267 }

268 { \tl_to_str:n {#2} }

269 }

(End definition for \__unravel_str_truncate_left:nn.)

\__unravel str_truncate right:nn Truncate the string #1 to a maximum of #2 characters. If it is longer, replace some
characters on the right of the string by ~(123~more~chars) with the appropriate number
instead of 123. In any reasonable case, 25 is big enough to fit this extra text.

270 \cs_new:Npn \__unravel_str_truncate_right:nn #1#2

271 {

272 \exp_args:Nf \__unravel_str_truncate_right_aux:nnn
273 { \str_count:n {#1} } {#1} {#2}

274 }

75 \cs_new:Npn \__unravel_str_truncate_right_aux:nnn #1#2#3
276 {

217 \int_compare:nNnTF {#1} > {#3}

278 {

279 \str_range:nnn {#2} { 1 } { #3 - 25 } ~

280 ( \int_eval:n { #1 - #3 + 25 } ~ more~chars )
281 }

282 { \tl_to_str:n {#2} }

283 }

(End definition for \__unravel_str_truncate_right:nn.)

2.1.5 Helpers for control flow

\__unravel_exit:w Jump to the very end of this instance of \unravel.

\__unravel_exit_point: 232 \cs_new_eq:NN \__unravel_exit_point: \prg_do_nothing:
265 \cs_new:Npn \__unravel_exit:w #1 \__unravel_exit_point: { }

(End definition for \__unravel_exit:w and \__unravel_exit_point:.)
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\__unravel_break:w Useful to jump out of complicated conditionals.
\__unravel_break_point: 256 \cs_new_eq:NN \__unravel_break_point: \prg_do_nothing:
257 \cs_new:Npn \__unravel_break:w #1 \__unravel_break_point: { }

(End definition for \__unravel_break:w and \__unravel_break_point:.)

\__unravel cnd if internal:TF Test whether the \1__unravel_head_cmd_int denotes an “internal” command, between
min_internal and max_internal (see Section 2.3).

268 \prg_new_conditional:Npnn \__unravel_cmd_if_internal: { TF }

289 {

290 \int_compare:nNnTF

201 \1__unravel_head_cmd_int < { \__unravel_tex_use:n { min_internal } }
202 { \prg_return_false: }

203 {

204 \int_compare :nNnTF

205 \1__unravel_head_cmd_int

206 > { \__unravel_tex_use:n { max_internal } }
207 { \prg_return_false: }

208 { \prg_return_true: }

299 }

300 }

(End definition for \__unravel_cmd_if_internal:TF.)

2.1.6 Helpers concerning tokens

\__unravel_token_to_char:N From the meaning of a character token (with arbitrary character code, except active),
\__unravel _meaning_to_char:n extract the character itself (with string category codes). This is somewhat robust against
\__unravel_meaning_to_char:o wrong input.

;00 \cs_new:Npn \__unravel_meaning_to_char:n #1

s { \__unravel_meaning_ to_char_auxi:w #1 \q_mark ~ {} ~ \q_mark \g_stop }

503 \cs_new:Npn \__unravel_meaning_ to_char_auxi:w #1 ~ #2 ~ #3 \q_mark #4 \g_stop
2+ { \__unravel_meaning_to_char_auxii:w #3 ~ #3 ~ \q_stop }

305 \cs_new:Npn \__unravel_meaning_ to_char_auxii:w #1 ~ #2 ~ #3 \g_stop

s { \tl_if_empty:nTF {#2} { ~ } {#2} }

7 \cs_generate_variant:Nn \__unravel_meaning_to_char:n { o }

;08 \cs_new:Npn \__unravel_token_to_char:N #1

s00  { \__unravel_meaning_to_char:o { \token_to_meaning:N #1 } }

(End definition for \__unravel_token_to_char:N.)

\__unravel token if expandable p:N We need to cook up our own version of \token_if_expandable:NTF because the expl3
\__unravel token if expandable:NTF one does not think that undefined is expandable.

510 \prg_new_conditional:Npnn \__unravel_token_if_expandable:N #1
311 { p, T, F,TF ¥

312 {

313 \exp_after:wN \if_meaning:w \exp_not:N #1 #1
314 \prg_return_false:

315 \else:

316 \prg_return_true:
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(End definition for \__unravel_token_if_expandable:NTF.)

\__unravel token if protected p:N Returns true if the token is either not expandable or is a protected macro.

\__unravel_token_if protected:NIF

\__unravel token if definable:NTF

s10 \prg_new_conditional:Npnn \__unravel_token_if_protected:N #1
20 {p,T, F,TF}

321 {
322 \__unravel_token_if_expandable:NTF #1
323 {
324 \token_if_protected_macro:NTF #1
325 { \prg_return_true: }
326 {
327 \token_if_protected_long_macro:NTF #1
328 { \prg_return_true: }
329 { \prg_return_false: }
330 }
331 }
332 { \prg_return_true: }
}

(End definition for \__unravel_token_if_protected:NTF.)

Within a group, set the escape character to a non-space value (backslash). Convert the
token to a string with \token_to_str:N. The result is multiple characters if the token
is a control sequence, and a single character otherwise (even for explicit catcode 6 char-
acter tokens which would be doubled if we used \tl_to_str:n instead of \token_to_-
str:N). Thus \str_tail:n gives a non-empty result exactly for control sequences. Those
are definable (technically, not always: \expandafter\font\csname\endcsname=cmri0
\expandafter\def\the\csname\endcsname{}). For characters, there remains to deter-
mine if #1 is an active character. One option would be to build the active character
with that character code and compare them using a delimited-argument test, but that
needlessly pollutes the hash table in XqTEX (and LuaTgX?) if the character was in fact
not active. Instead, use the \lowercase primitive to convert the character to a fixed
character code Z. Compare with an active Z. In all cases, remember to end the group.

334 \group_begin:

333 \char_set_catcode_active:n { ‘Z }

336 \prg_new_protected_conditional:Npnn \__unravel_token_if_definable:N #1

337 {TF }

338 {

339 \group_begin:

340 \__unravel_set_escapechar:n { 92 }

341 \tl_set:Nx \1__unravel_tmpa_tl

342 { \exp_args:No \str_tail:n { \token_to_str:N #1 } }
343 \tl_if_empty:NTF \1__unravel_tmpa_tl

344 {

345 \exp_args:Nx \char_set_lccode:nn

346 { ¢ \str_head:n {#1} } { ‘Z }
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347 \tex_lowercase:D { \tl_if_eq:nnTF {#1} } { Z }

348 { \group_end: \prg_return_true: }
349 { \group_end: \prg_return_false: }
350 }

351 { \group_end: \prg_return_true: }

352 }

353 \group_end:

(End definition for \__unravel_token_if_definable:NTF.)

\_unravel gtl if head is definable:NIF Tests if a generalized token list is a single control sequence or a single active character.
First test that it is single, then filter out the case of (explicit) begin-group, end-group,
and blank space characters: those are neither control sequences nor active. Then feed
the single normal token to a first auxiliary.

354 \prg_new_protected_conditional:Npnn \__unravel_gtl_if_head_is_definable:N #1
355 {TF , F }

356 {

357 \gtl_if_single_token:NTF #1

358 {

350 \gtl_if_head_is_N_type:NTF #1
360 {

361 \exp_last_unbraced:Nx \__unravel_token_if_definable:NTF
362 { \gtl_head:N #1 }

363 { \prg_return_true: }
364 { \prg_return_false: }
365 }

366 { \prg_return_false: }

367 }

368 { \prg_return_false: }

369 }

(End definition for \__unravel_gtl_if_head_is_definable:NTF.)

2.1.7 Helpers for previous input

\__unravel prev_input_silent:n

\__unravel prev_input_silent:V 370 \cs_new_protected:Npn \__unravel_prev_input_silent:n #1
\__unravel prev_input_silent:x 57 {
\__unravel_prev_input:n 372 \seq_gpop_right:NN \g__unravel_prev_input_seq \1__unravel_prev_input_tl
\__unravel_prev_input:V 373 \tl_put_right:Nn \1__unravel_prev_input_tl {#1}
\__unravel _prev_input:x 374 \seq_gput_right:NV \g__unravel_prev_input_seq \l__unravel_prev_input_tl
375 }

376 \cs_generate_variant:Nn \__unravel_prev_input_silent:n { V , x }
577 \cs_new_protected:Npn \__unravel_prev_input:n #1

378 {

379 \__unravel_prev_input_silent:n {#1}

380 \__unravel_print_action:x { \tl_to_str:n {#1} }
381 }

se2 \cs_generate_variant:Nn \__unravel_prev_input:n { V , x }
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\__unravel_prev_input_gtl:N

(End definition for \__unravel_prev_input_silent:n, \__unravel_prev_input_silent:V, and \__-
unravel_prev_input_silent:x.)

333 \cs_new_protected:Npn \__unravel_prev_input_gtl:N #1

{

}

\seq_gpop_right:NN \g__unravel_prev_input_seq \1__unravel_prev_input_gtl
\gtl_concat:NNN \1__unravel_prev_input_gtl \1__unravel_prev_input_gtl #1
\seq_gput_right:NV \g__unravel_prev_input_seq \1__unravel_prev_input_gtl

(End definition for \__unravel_prev_input_gtl:N.)

\__unravel prev_input_join_get:nl Pops \g__unravel_prev_input_seq twice to get some value in \1__unravel_head_tl
and some sign or decimal number in \1__unravel_tmpa_t1l. Combines them into a value,
using the appropriate evaluation function, determined based on #1.

\g__unravel before print_state tl
\g__unravel_before_prompt_tl

\1__unravel_prompt_tmpa_int

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

\cs_

{

}

\cs_

{

}

new_protected:Npn \__unravel_prev_input_join_get:nN #1

\int_case:nnF {#1}

{
{23} { \__unravel_join_get_aux:NNN \skip_eval:n \etex_glueexpr:D }
{ 3} { \__unravel_join_get_aux:NNN \muskip_eval:n \etex_muexpr:D }

}

{
\msg_error:nnn { unravel } { internal } { join-factor }
\__unravel_join_get_aux:NNN \use:n \prg_do_nothing:

}
new_protected:Npn \__unravel_join_get_aux:NNN #1#2#3
\seq_gpop_right:NN \g__unravel_prev_input_seq \1__unravel_head_tl

\seq_gpop_right:NN \g__unravel_prev_input_seq \1l__unravel_tmpa_tl
\tl_set:Nx #3 { #1 { \1__unravel_tmpa_tl #2 \1__unravel_head_tl } }

(End definition for \__unravel_prev_input_join_get:nN.)

2.2 Variables

2.2.1 User interaction

Code to run before printing the state or before the prompt.

207 \tl_new:N \g__unravel_before_print_state_tl
208 \tl_new:N \g__unravel_before_prompt_tl

(End definition for \g__unravel_before_print_state_tl and \g__unravel_before_prompt_tl. These
variables are documented on page 77.)

200 \int_new:N \1__unravel_prompt_tmpa_int
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\g__unravel_nonstop_int
\g__unravel_noise_int

\g_ unravel default explicit prompt bool
\g__unravel explicit_prompt_bool
\g__unravel default _internal debug bool
\g__unravel internal debug bool
\g__unravel default_number steps_bool
\g_ unravel number steps bool
\g__unravel default welcome message bool
\g__unravel welcome message bool

\g__unravel_step_int

\g__unravel_action_text_str

\g__unravel default max action int
\g__unravel default _max_output_int
\g__unravel default _max_input_int
\g__unravel_max_action_int
\g__unravel_max_output_int
\g__unravel_max_input_int

(End definition for \1__unravel_prompt_tmpa_int. This variable is documented on page 77?.)

The number of prompts to skip.

210 \int_new:N \g__unravel_nonstop_int
21 \int_new:N \g__unravel_noise_int
212 \int_gset_eq:NN \g__unravel_noise_int \c_one

(End definition for \g__unravel_nonstop_int and \g__unravel_noise_int. These variables are docu-
mented on page 77.)

Variables for the options explicit-prompt, internal-debug, number-steps. The
default_ booleans store the default value of these options, and are affected by
\unravelsetup or \unravel_setup:n.

213 \bool_new:N \g__unravel_default_explicit_prompt_bool

214 \bool_new:N \g__unravel_default_internal_debug_bool

215 \bool_new:N \g__unravel_default_number_steps_bool

216 \bool_gset_true:N \g__unravel_default_number_steps_bool

217 \bool_new:N \g__unravel_default_welcome_message_bool

215 \bool_gset_true:N \g__unravel_default_welcome_message_bool
219 \bool_new:N \g__unravel_explicit_prompt_bool

20 \bool_new:N \g__unravel_internal_debug_bool

221 \bool_new:N \g__unravel_number_steps_bool

22 \bool_new:N \g__unravel_welcome_message_bool

(End definition for \g__unravel_default_explicit_prompt_bool and others. These variables are doc-
umented on page 77?.)

Current expansion step.

23 \int_new:N \g__unravel_step_int

(End definition for \g__unravel_step_int. This variable is documented on page ?7.)

Text describing the action, displayed at each step. This should only be altered through
\__unravel_set_action_text:x, which sets the escape character as appropriate before
converting the argument to a string.

224 \str_new:N \g__unravel_action_text_str

(End definition for \g__unravel_action_text_str. This variable is documented on page 77?.)

Maximum length of various pieces of what is shown on the terminal.

25 \int_new:N \g__unravel_default_max_action_int

26 \int_new:N \g__unravel_default_max_output_int

27 \int_new:N \g__unravel_default_max_input_int

s \int_gset:Nn \g__unravel_default_max_action_int { 50 }
20 \int_gset:Nn \g__unravel_default_max_output_int { 300 }
20 \int_gset:Nn \g__unravel_default_max_input_int { 300 }
231 \int_new:N \g__unravel_max_action_int

22 \int_new:N \g__unravel_max_output_int

233 \int_new:N \g__unravel_max_input_int
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\g__unravel speedup_macros_bool

\1__unravel_print_int

\g__unravel_input_int

\g__unravel_input_tmpa_int
\1__unravel_input_tmpa_tl

\g__unravel_prev_input_seq
\1__unravel_prev_input_tl
\1__unravel_prev_input_gtl

\g__unravel_output_gtl

(End definition for \g__unravel_default_max_action_int and others. These variables are documented
on page 77.)

If this boolean is true, speed up macros which have a simple parameter text. This may
not be safe if very weird macros appear.
232 \bool_new:N \g__unravel_speedup_macros_bool

235 \bool_gset_true:N \g__unravel_speedup_macros_bool

(End definition for \g__unravel_speedup_macros_bool. This variable is documented on page ?7.)

The length of one piece of the terminal output.

236 \int_new:N \1__unravel_print_int

(End definition for \1__unravel_print_int. This variable is documented on page ?77.)

2.2.2 Working with tokens

The user input, at each stage of expansion, is stored in multiple gtl variables, from
\g_00@_input_(n)_gtl to \g__unravel_input_1_gtl. The split between variables is
akin to TEX’s input stack, and allows us to manipulate smaller token lists, speeding
up processing. The total number (n) of lists is \g__unravel_input_int. The highest
numbered gtl represents input that comes to the left of lower numbered ones.

237 \int_new:N \g__unravel_input_int

(End definition for \g__unravel_input_int. This variable is documented on page 77.)

233 \int_new:N \g__unravel_input_tmpa_int
230 \tl_new:N \1__unravel_input_tmpa_tl

(End definition for \g__unravel_input_tmpa_int. This variable is documented on page 77.)

The different levels of expansion are stored in \g__unravel_prev_input_seq, with the
innermost at the end of the sequence (otherwise the sequence would have to be reversed
for display). When adding material to the last level of expansion, \1__unravel_prev_-
input_t1 or \1__unravel_prev_input_gtl are used to temporarily store the last level
of expansion.

20 \seq_new:N \g__unravel_prev_input_seq

21 \tl_new:N \1__unravel_prev_input_tl

22 \gtl_new:N \1__unravel_prev_input_gtl

(End definition for \g__unravel_prev_input_seq, \1__unravel_prev_input_tl, and \1__unravel_-
prev_input_gtl. These variables are documented on page 77.)

Material that is “typeset” or otherwise sent further down TEX’s digestion.
23 \gtl_new:N \g__unravel_output_gtl

(End definition for \g__unravel_output_gtl. This variable is documented on page ?77.)
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\1__unravel_head_gtl
\1__unravel_head_tl
\1__unravel_head_token
\1__unravel_head_cmd_int
\1__unravel_head_char_int

\1__unravel_head_meaning_tl

\1__unravel_tmpa_tl
\1__unravel_tmpb_gtl
\g__unravel_tmpc_tl
\1__unravel_tmpa_seq
\1__unravel_unused_gtl

\1__unravel_defined_tl
\1__unravel_defining_tl

\__unravel_inaccessible:w

\g__unravel after assignment gtl
\g__unravel set_box_allowed_bool

\g__unravel name_in_progress_bool

First token in the input, as a generalized token list (general case) or as a token list
whenever this is possible. Also, a token set equal to it, and its command code and
character code, following TEX.

224 \gtl_new:N \1__unravel_head_gtl

a5 \tl_new:N \1__unravel_head_tl

16 \token_new:Nn \1__unravel_head_token { ? }

27 \int_new:N \1__unravel_head_cmd_int

w1s \int_new:N \1__unravel_head_char_int

(End definition for \1__unravel_head_gtl and others. These variables are documented on page 77.)

220 \tl_new:N \1__unravel_head_meaning_tl

(End definition for \1__unravel_head_meaning_t1. This variable is documented on page 77?.)

Temporary storage. The \1__unravel_unused_gtl is only used once, to ignore some
unwanted tokens.

250 \tl_new:N \1__unravel_tmpa_tl

251 \gtl_new:N \1__unravel_unused_gtl

22 \gtl_new:N \1__unravel_tmpb_gtl

253 \tl_new:N \g__unravel_tmpc_tl

sss \seq_new:N \1__unravel_tmpa_seq

(End definition for \1__unravel_tmpa_t1l and others. These variables are documented on page 77.)

The token that is defined by the prefixed command (such as \chardef or \futurelet),
and the code to define it. We do not use the \g__unravel_prev_input_seq to store
that code: rather, this sequence contains a string representation of the code, which is not
suitable for the definition. This is safe, as definitions cannot be nested. This is needed for
expanding assignments, as expansion should be shown to the user, but then later should
not be performed again when defining.

255 \tl_new:N \1__unravel_defined_tl

256 \tl_new:N \1__unravel_defining_ tl

(End definition for \1__unravel_defined_tl and \1__unravel_defining_tl. These variables are docu-
mented on page 77.)

ss7 \cs_new_eq:NN \__unravel_inaccessible:w 7

(End definition for \__unravel_inaccessible:w.)

Global variables keeping track of the state of TEX. Token to insert after the next assign-
ment. Is \setbox currently allowed? Should \input expand?

255 \gtl_new:N \g__unravel_after_assignment_gtl

250 \bool_new:N \g__unravel_set_box_allowed_bool

20 \bool_new:N \g__unravel_name_in_progress_bool

(End definition for \g__unravel_after_assignment_gtl, \g__unravel_set_box_allowed_bool, and

\g__unravel_name_in_progress_bool. These variables are documented on page 77.)
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\1__unravel_after_group_gtl

\c__unravel_parameters_tl

\g__unravel_val_level_int

\g__unravel _if_limit_tl
\g__unravel_if_limit_int
\g__unravel_if_depth_int

\1__unravel_if_nesting_int

Tokens to insert after the current group ends. This variable must be emptied at the
beginning of every group.

261 \gtl_new:N \1__unravel_after_group_gtl

(End definition for \1__unravel_after_group_gtl. This variable is documented on page 77.)

Used to determine if a macro has simple parameters or not.

22 \group_begin:

23  \cs_set:Npx \__unravel_tmp:w #1 { \c_hash_str #1 }

264 \tl_const:Nx \c__unravel_parameters_tl

465 { ~ \tl_map_function:nN { 123456789 } \__unravel_tmp:w }
26 \group_end:

(End definition for \c__unravel_parameters_tl. This variable is documented on page 77.)

2.2.3 Numbers and conditionals

See TEX’s cur_val_level variable. This is set by \__unravel_scan_something_-
internal:n to

e 0 for integer values,
e 1 for dimension values,

o 2 for glue values,

3 for mu glue values,
e 4 for font identifiers,
e 5 for token lists.
27 \int_new:N \g__unravel_val_level_int
(End definition for \g__unravel_val_level_int. This variable is documented on page 77.)

Stack for what TEX calls if_limit, and its depth.

265 \tl_new:N \g__unravel if_limit_tl
20 \int_new:N \g__unravel_if limit_int
270 \int_new:N \g__unravel_if_depth_int

(End definition for \g__unravel_if_limit_tl. This variable is documented on page ?7.)

271 \int_new:N \1__unravel_if_nesting_int

(End definition for \1__unravel_if_nesting_int. This variable is documented on page 77.)
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\1__unravel_leaders_box_seq

\g__unravel_ends_int

\c

\c__unravel _minus_t1l

__unravel_plus_t1l
\c__unravel_times_tl

\c__unravel_over_tl
\c__unravel_lqg_tl
\c__
\c__unravel_dq_tl

unravel_rq_t1

\c__unravel_lp_tl
\c__unravel _rp_tl
\c__unravel_eq_tl
\c__

\c__unravel_point_t1l

unravel_comma_t1l

\c__unravel_frozen_relax_gtl

\g__unravel_mag_set_int

2.2.4 Boxes and groups

A stack of letters: the first token in the token list is h if the innermost explicit box
(created with \vtop, \vbox, or \hbox) appears in a horizontal (or math) mode leaders
construction; it is v if the innermost explicit box appears in a vertical mode leaders
construction; it is Z otherwise.

22 \seq_new:N \1__unravel_leaders_box_seq

(End definition for \1__unravel_leaders_box_seq. This variable is documented on page 77?.)

Number of times \end will be put back into the input in case there remains to ship some
pages.

473 \int_new:N \g__unravel_ends_int

274 \int_gset:Nn \g__unravel_ends_int { 3 }

(End definition for \g__unravel_ends_int. This variable is documented on page 77.)

2.2.5 Constants

475 \tl_const:Nn
476 \t1l_const:Nn
277 \tl_const:Nn

\c__unravel_plus_tl { + }
\c__unravel _minus_tl { - }
\c__unravel_times_tl { * }

478 \tl_const:Nn \c__unravel _over_tl { / }
279 \tl_const:Nn \c__unravel_1lq_tl { ¢ }
ss0 \tl_const:Nn \c__unravel _rq tl { ’ }
251 \tl_const:Nn \c__unravel _dq_tl { " }
22 \tl_const:Nn \c__unravel_lp_tl { ( }
253 \tl_const:Nn \c__unravel rp_tl { ) }
24 \tl_const:Nn \c__unravel_eq_tl { =}

255 \t1l_const:Nn
236 \tl_const:Nn

\c__unravel_comma_tl { , }
\c__unravel _point_tl { . }

(End definition for \c__unravel_plus_t1l and others. These variables are documented on page ?7.)

TEX’s frozen_relax, inserted by \__unravel_insert_relax:.

27 \gtl_const:Nx \c__unravel_frozen_relax_gtl { \if_int_compare:w O = 0 \fi: }

(End definition for \c__unravel_frozen_relax_gtl. This variable is documented on page 77.)

2.2.6 TEX parameters

The first time TEX uses the value of \mag, it stores it in a global parameter mag_set
(initially 0 to denote not being set). Any time TEX needs the value of \mag, it checks
that the value matches mag_set. This is done in unravel by \__unravel_prepare_mag:,
storing mag_set in \g__unravel_mag_set_int.

25 \int_new:N \g__unravel_mag_set_int

(End definition for \g__unravel_mag_set_int. This variable is documented on page ?7.)
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\__unravel_tex_const:nn
\__unravel_tex_use:n

\__unravel_tex_primitive:nnn

\__unravel_new_tex_cmd:nn
\__unravel_new_eq_tex_cmd:nn

\__unravel new tex expandable:nn

2.3 Numeric codes

First we define some numeric codes, following Section 15 of the TEX web code, then we
associate a command code to each TEX primitive, and a character code, to decide what
action to perform upon seeing them.

150 \cs_new_protected:Npn \__unravel_tex_const:nn #1#2
200 { \int_const:cn { c__unravel_tex_#1_int } {#2} }
201 \cs_new:Npn \__unravel_tex_use:n #1 { \int_use:c { c__unravel_tex_#1_int } }

(End definition for \__unravel_tex_const:nn.)

22 \cs_new_protected:Npn \__unravel_tex_primitive:nnn #1#2#3

493 {

494 \tl_const:cx { c__unravel _tex_#1_tl1 }

405 { { \__unravel_tex_use:n {#2} } {#3} }
496 }

(End definition for \__unravel_tex_primitive:nnn.)

207 \cs_new_protected:Npn \__unravel_new_tex_cmd:nn #1#2

498 {

499 \cs_new_protected_nopar:cpn

500 { __unravel_cmd_ \__unravel_tex_use:n {#1} : } {#2}
501 3

50 \cs_new_protected:Npn \__unravel_new_eq_tex_cmd:nn #1#2
503 {

504 \cs_new_eq:cc

505 { __unravel_cmd_ \__unravel_tex_use:n {#1} : }

506 { __unravel_cmd_ \__unravel_tex_use:n {#2} : }

s07

(End definition for \__unravel_new_tex_cmd:nn and \__unravel_new_eq_tex_cmd:nn.)

505 \cs_new_protected:Npn \__unravel_new_tex_expandable:nn #1#2

509 {

510 \cs_new_protected_nopar:cpn
511 { __unravel_expandable_ \__unravel_tex_use:n {#1} : } {#2}
512 }

(End definition for \__unravel_new_tex_expandable:nn.)

Contrarily to TgX, all macros are call, no long_call and the like.

513 \__unravel_tex_const:nn { relax }y{o0}
sia \__unravel_tex_const:nn { begin-group_char y{1}%
515 \__unravel_tex_const:nn { end-group_char yY{21%
516 \__unravel_tex_const:nn { math_char }y{31%

24



559

560

561

562

563

7 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
»3 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
s \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
» \__unravel_tex_const:
s \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
7 \__unravel _tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
» \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
5 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
s \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:

nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn

tab_mark
alignment_char
car_ret
macro_char

superscript_char

subscript_char
endv
blank_char
the_char
other_char
par_end

stop
delim_num
max_char_code
char_num
math_char_num
mark

xray
make_box
hmove

vmove
un_hbox
un_vbox
remove_item
hskip

vskip

mskip

kern

mkern
leader_ship
halign
valign
no_align
vrule

hrule

insert
vadjust
ignore_spaces

after_assignment

after_group
break_penalty
start_par
ital_corr
accent
math_accent
discretionary
eq_no
left_right
math_comp
limit_switch
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589

590

591

592

593

594

595

596

597

598

599

600

606

607

608

609

610

611

612

613

614

615

616

7 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
3 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
s \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
» \__unravel_tex_const:
s \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:

nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn

{ above

{ math_style
{ math_choice
non_script
vcenter
case_shift
message
extension
in_stream
begin_group
end_group
omit
ex_space
no_boundary
radical
end_cs_name
min_internal
char_given
math_given
last_item

toks_register
assign_toks
assign_int
assign_dimen
assign_glue
assign_mu_glue
assign_font_dimen
assign_font_int
set_aux
set_prev_graf
set_page_dimen
set_page_int
set_box_dimen
set_shape
def_code
def_family
set_font
def_font
register
max_internal
advance
multiply
divide

prefix

let
shorthand_def
read_to_cs

def

set_box

AN AAASASASASASASASASAAAAASASASASASASASASASASASAAASAASASASASASASASASASAASASAASAASASASASASASASASASASASASASASASASASASASAASASASAASAASAA A
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
68
69
70
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
89
90
91
92
93
94
95
96
97
98
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617

618

619

620

621

622

623

624

625

626

628
629
630
631

632

633

So far we’ve implemented properly [71,104]; [107,113].

\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
7 \__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:
\__unravel_tex_const:

nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn

A AASAASAASAASAASAASAASAASAASASASAASAASAASAA

hyph_data
set_interaction
letterspace_font
pdf_copy_font
max_command
undefined_cs
expand_after
no_expand

input

if_test
fi_or_else
cs_name

convert

the
top_bot_mark
call
end_template

e T B B B s a A sl o e A
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99
100
101
102
102
103
104
105
106
107
108
109
110
111
112
113
117

B R e aa i el S o R

A few minor differences with pdfTEX’s internal numbers are as follows.

case_shift is shifted by 3983.

assign_toks is shifted by local_base=3412.

assign_int is shifted by int_base=5263.

assign_dimen is shifted by dimen_base=5830.

assign_glue and assign_mu_glue are shifted by glue_base=2882.

set_shape is shifted (in e-TEX) by local_base.

def_code and def_family is shifted by cat_code_base=3983.

In TEX, inputlineno.char=3 and badness.char=4.

63 \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
615 \__unravel_tex_primitive:

635

636

637

638

639

640

641

642

643

644

645

646

647

nnn { relax
nnn { span
nnn { cr

nnn { crcr
nnn { par

nnn { end

nnn { dump
nnn { delimiter
nnn { char
nnn { mathchar
nnn { mark
nnn { marks
nnn { show
nnn { showbox
nnn { showthe

27
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relax } { 256 }
tab_mark } { 256 }
car_ret } { 257 }
car_ret } { 258 }
par_end } { 256 }
stop } {0}

stop } {11}

delim_num } { 0 }
char_num } { 0 }
math_char_num } { 0 }
mark } {

0}
5}
0}
1}
2}



660

661

662

663

664

666

667

668

669

670

671

696

697

698

\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
 \__unravel_tex_primitive:
s \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
73 \__unravel_tex_primitive:
\__unravel_tex_primitive:
5 \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
s \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
> \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
¢ \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
> \__unravel_tex_primitive:
\__unravel_tex_primitive:
+ \__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:
\__unravel_tex_primitive:

nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
nnn
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showlists
showgroups
showtokens
showifs
box

copy
lastbox
vsplit
vtop

vbox
hbox
moveright
moveleft
lower
raise
unhbox
unhcopy
unvbox
unvcopy
pagediscards
splitdiscards
unpenalty
unkern
unskip
hfil
hfill

hss
hfilneg
hskip
viil
vfill

vss
viilneg
vskip
mskip
kern
mkern
shipout
leaders
cleaders
xleaders
halign
valign
beginL
endL
beginR
endR
noalign
vrule
hrule
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xray } {
xray } {
xray } {
xray } {
make_box
make_box
make_box
make_box
make_box
make_box
make_box
hmove }

hmove }

vmove }

vmove }

un_hbox

un_hbox

un_vbox

un_vbox

un_vbox

un_vbox

remove_item
remove_item
remove_item
hskip
hskip
hskip
hskip
hskip
vskip
vskip
vskip
vskip
vskip
mskip
kern } {1}

mkern } { 99 }
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leader_ship } { 99 }
leader_ship } { 100 }
leader_ship } { 101 }
leader_ship } { 102 }

halign } {
valign }
va