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1 Key management

The key–value method is a popular system for creating large numbers of settings for
controlling function or package behaviour. For the user, the system normally results in
input of the form

\PackageControlMacro{
key-one = value one,
key-two = value two

}

or

\PackageMacro[
key-one = value one,
key-two = value two

]{argument}.

For the programmer, the original keyval package gives only the most basic interface for
this work. All key macros have to be created one at a time, and as a result the kvoptions
and xkeyval packages have been written to extend the ease of creating keys. A very
different approach has been provided by the pgfkeys package, which uses a key–value list
to generate keys.

The keys3 package is aimed at creating a programming interface for key–value controls
in LATEX3. Keys are created using a key–value interface, in a similar manner to pgfkeys.
Each key is created by setting one or more properties of the key:

\keys_define:nn { module }
key-one .code:n = code including parameter #1,
key-two .set = \l_module_store_tl

}

∗This file has version number 110, last revised 2009/06/12.
†E-mail: joseph.wright@morningstar2.co.uk
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These values can then be set as with other key–value approaches:

\keys_set:nn { module }
key-one = value one,
key-two = value two

}

At a document level, the \keys_set:nn macro used within a document function. For
LATEX2ε, a generic set up function could be created with

\newcommand*\SomePackageSetup[1]{%
\@nameuse{keys_set:nn}{module}{#1}%

}

or to use key–value input as the optional argument for a macro:

\newcommand*\SomePackageMacro[2][]{%
\begingroup

\@nameuse{keys_set:nn}{module}{#1}%
% Main code for \SomePackageMacro

\endgroup
}

The same concepts using xparse for LATEX3 use:

\DeclareDocumentCommand \SomePackageSetup { m } {
\keys_set:nn { module } { #1 }

}
\DeclareDocumentCommand \SomePackageMacro { o m } {

\group_begin:
\keys_set:nn { module } { #1 }
% Main code for \SomePackageMacro

\group_end:
}

Key names may contain any tokens, as they are handled internally using \tl_to_str:n.
As will be discussed in section 1.2, it is suggested that the character “/” is reserved for
sub-division of keys into logical groups. Macros are not expanded when creating key
names, and so:

\tl_set:Nn \l_module_tmp_tl { key }
\keys_define:nn { module } {

\l_module_tmp_tl .code:n = code
}

will create a key called \l_module_tmp_tl, and not one called key.
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1.1 Creating keys

\keys_define:nn \keys_define:nn 〈module〉 〈keyval list〉
Parses the 〈keyval list〉 and defines the keys listed there for 〈module〉. This function is
designed for use in code, and therefore does not check the category codes of characters
or ignore spaces.

Setting up and altering keys is carried out using one or more properties. The properties
determine how a key acts, and may require zero, one or two argument: this is indicated
by an argument specifier, in the same way as a standard LATEX3 function. If only a single
argument is required, braces around n arguments can be omitted.1

.choice: 〈key〉 .choice:
Sets 〈key〉 to act as a multiple choice key. Creating choices is discussed in section 1.3.

.code:n

.code:x 〈key〉 .code:n = 〈code〉
Stores the 〈code〉 for execution when 〈key〉 is called. The 〈code〉 can include one parameter
(#1).

.code:Nn

.code:Nx 〈key〉 .code:Nn = 〈number〉 〈code〉
Stores the 〈code〉 for execution when 〈key〉 is called. The 〈code〉 can include 〈number〉
parameters, which can be in the standard TEX range 0–9.

.default:n

.default:V 〈key〉 .default:n = 〈content〉
Creates a default value for 〈key〉, which is used if no value is given.

TEXhackers note: The 〈content〉 is stored as a token list variable, and this means that there
are some restrictions on the nature of 〈content〉.

.generate_choices:nn

.generate_choices:nx 〈key〉 .generate_choices:nn = 〈comma list〉 〈code〉

Makes 〈key〉 a multiple choice key, accepting the choices specified in 〈comma list〉. Each
choice will execute 〈code〉 if it given. Within 〈code〉, the name of the current choice
is available as \l_keys_choice_tl, and its position in the 〈comma list〉 as \l_keys_-
choice_int. Multiple choices are discussed further in section 1.3.

.set:N

.set_x:N 〈key〉 .set:N = 〈variable〉
Defines 〈key〉 to store the value given in 〈variable〉. The type and scope (local or global)

1This is a general feature of key–value input methods.

3



of 〈variable〉 are determined from the name. The x version performs an expanded assign-
ment.

TEXhackers note: A \〈variable 〉_set:Nn function must exist to allow setting of the 〈variable〉.

.set_bool:N

.set_bool_inverse:N
〈key〉 .set_bool:N = 〈bool〉
〈key〉 .set_bool_inverse:N = 〈bool〉

Defines 〈key〉 to set 〈bool〉 to 〈value〉 (which must be either true or false). The inverse
version sets the switch to the opposite logical sense to the argument given.

.value_forbidden:

.value_required: 〈key〉 .value_forbidden:
Flags for forbidding and requiring a 〈value〉 for 〈key〉.

1.2 Sub-dividing keys

When creating large numbers of keys, it may be desirable to divide them into several
sub-groups for a given module. This can be achieved either by adding a sub-division to
the module name:

\keys_define:nn { module / subgroup } {
key .code:n = code

}

or to the key name:

\keys_define:nn { module } {
subgroup / key .code:n = code

}

As illustrated, the best choice of token for sub-dividing keys in this way is “/”. This is
because of the method that is used to represent keys internally. Both of the above code
fragments set the same key, which has full name module/subgroup/key.

As will be illustrated in the next section, this subdivision is particularly relevant to
making multiple choices.

1.3 Multiple choices

In keys3, multiple choices are created by setting the .choice: property:

\keys_define:nn { module } {
key .choice:

}
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For keys which are set up as choices, the valid choices are generated by creating sub-keys
of the choice key. This can be carried out in two ways.
In many cases, choices execute similar code which is dependant only on the name of the
choice or the position of the choice in the list of choices. Here, the keys can share the
same code, and can be rapidly created using the .generate_choices:nn property:

\keys_define:nn { module } {
key .generate_choices:nn = {

choice-a, choice-b, choice-c
} {

You~gave~choice~‘‘\l_keys_choice_tl’’,~
which~is~in~position~\l_keys_choice_int
\~in~the~list.

}
}

\l_keys_choice_tl
\l_keys_choice_int Inside the code block, the variables \l_keys_choice_tl and

\l_keys_choice_int are available to indicate the name of the current choice, and its
position in the comma list. The position is indexed from 1.
On the other hand, it is sometimes useful to create choices which use entirely different
code from one another. This can be achieved by setting the .choice: property of a key,
then manually defining sub-keys.

\keys_define:nn { module } {
key choices:n,
key / choice-a .code:n = code-a,
key / choice-b .code:n = code-b,
key / choice-c .code:n = code-c,

}

It is possible to mix the two methods, but manually-created choices should not use \l_-
keys_choice_tl or \l_keys_choice_int.

1.4 Setting keys

\keys_set:nn \keys_set:nn 〈module〉 〈keyval list〉
Parses the 〈keyval list〉, and sets those keys which are defined for 〈module〉. The behaviour
on finding an unknown key can be set by defining a special unknown key: this will be
illustrated later. In contrast to \keys_define:nn, this function does check category
codes and ignore spaces, and is therefore suitable for user input.
If a key is not known, \keys_set:nn will look for a special unknown key for the same
module. This mechanism can be used to create new keys from user input.

\keys_define:nn { module } {
unknown .code:n =

You~tried~to~set~key~‘\l_keys_path_tl’~to~‘#1’
}
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\l_keys_key_tl When processing an unknown key, the name of the key is available
as \l_keys_key_tl. Note that this will have been processed using \tl_to_str:N. The
value passed to the key (if any) is available as the macro parameter #1.

1.5 Examining keys: internal representation

\keys_show:nn \keys_show:nn 〈module〉 〈key〉
Shows the internal representation of a 〈key〉. The function which executes a 〈key〉 is
called \keys > 〈module 〉/〈key 〉.cmd:w.

1.6 Internal functions

\keys_bool_set:N
\keys_bool_set_inverse:N \keys_bool_set:N 〈bool〉

Creates code to set 〈bool〉 when 〈key〉 is given.

\keys_choice_make: \keys_choice_make:
Makes 〈key〉 a choice key.

\keys_choices_generate:nx \keys_choices_generate:nx 〈comma list〉 〈code〉

Makes 〈comma list〉 choices for 〈key〉, each using 〈code〉.

\keys_choice_find:n \keys_choice_find:n 〈choice〉
Searches for 〈choice〉 as a sub-key of 〈key〉.

\keys_cmd_set:nNn
\keys_cmd_set:nNx \keys_cmd_set:nNn 〈path〉 〈num args〉 〈code〉

Creates a function for 〈path〉, taking 〈num args〉 and using 〈code〉.

\keys_default_set:n
\keys_default_set:V \keys_default_set:n 〈default〉

Sets 〈default〉 for 〈key〉.

\keys_define_elt:n
\keys_define_elt:nn \keys_define_elt:n 〈key〉 〈value〉

Processing functions for key–value pairs when defining keys.

\keys_define_key:n \keys_define_key:n 〈key〉
Defines 〈key〉.
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\keys_execute: \keys_execute:
Executes 〈key〉.

\keys_execute_unknown: \keys_execute_unknown:

Handles unknown 〈key〉 names.

\keys_if_value_requirement:nTF
\keys_if_value_requirement:nTF 〈requirement〉

〈true code〉 〈false code〉

Check if 〈requirement〉 applies to 〈key〉.

\keys_property_find:n \keys_property_find:n 〈key〉

Separates 〈key〉 from 〈property〉.

\keys_property_new:nn \keys_property_new:nn 〈property〉 〈code〉

Makes a new 〈property〉 expanding to 〈code〉

\keys_property_undefine:n \keys_property_undefine:n 〈property〉

Deletes 〈property〉 of 〈key〉.

\keys_set_elt:n
\keys_set_elt:nn \keys_set_elt:n 〈key〉 〈value〉

Processing functions for key–value pairs when setting keys.

\keys_tmp:w \keys_tmp:w 〈args〉
Used to store 〈code〉 to execute a 〈key〉.

\keys_value_or_default:n \keys_value_or_default:n 〈value〉

Sets \l_keys_value_toks to 〈value〉, or 〈default〉 if 〈value〉 was not given and if 〈default〉
is available.

\keys_value_requirement:n \keys_value_requirement:nn 〈requirement〉

Sets 〈key〉 to have 〈requirement〉 concerning 〈value〉.

\keys_variable_set:NN \keys_variable_set:NN 〈expansion〉 〈var〉

Sets 〈key〉 to assign 〈value〉 to 〈variable〉
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\keys_variable_get_scope:N ?
\keys_variable_get_type:N ? \keys_variable_get_scope:N 〈var〉

Returns the scope (g or blank) or the type of 〈var〉.

1.7 Variables and constants

\c_keys_properties_root_tl
\c_keys_root_tl The root paths for keys and properties.

\c_keys_value_forbidden_tl
\c_keys_value_required_tl Marker text containers.

\l_keys_module_tl
\l_keys_path_tl Various key paths need to be stored.

\l_keys_no_value_bool A marker for “no value” as key input.

\l_keys_value_toks Holds the currently supplied value.

The usual preliminaries.

1 〈∗package〉
2 \ProvidesExplPackage
3 {\filename}{\filedate}{\fileversion}{\filedescription}

1.7.1 Variables and constants

\c_keys_root_tl
\c_keys_properties_root_tl

Where the keys are really stored.

4 \tl_new:Nn \c_keys_root_tl { keys~>~ }
5 \tl_new:Nn \c_keys_properties_root_tl { keys_properties }

\c_keys_value_forbidden_tl
\c_keys_value_required_tl

Two marker token lists.

6 \tl_new:Nn \c_keys_value_forbidden_tl { forbidden }
7 \tl_new:Nn \c_keys_value_required_tl { required }

\l_keys_choice_int
\l_keys_choice_tl

Used for the multiple choice system.

8 \int_new:N \l_keys_choice_int
9 \tl_new:N \l_keys_choice_tl

\l_keys_key_tl
\l_keys_path_tl

Storage for the current key name and the path of the key (key name plus module name).

10 \tl_new:N \l_keys_key_tl
11 \tl_new:N \l_keys_path_tl
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\l_keys_module_tl The module for an entire set of keys.

12 \tl_new:N \l_keys_module_tl

\l_keys_no_value_bool To indicate that no value has been given.

13 \bool_new:N \l_keys_no_value_bool

\l_keys_value_toks A token register for the given value.

14 \toks_new:N \l_keys_value_toks

1.7.2 Internal functions

\keys_bool_set:N
\keys_bool_set_inverse:N

\keys_bool_set_aux:N

Boolean keys are really just choices, but all done by hand.

15 \cs_new_nopar:Nn \keys_bool_set:N {
16 \keys_cmd_set:nNx { \l_keys_path_tl / true } 1 {
17 \exp_not:c { bool_ \keys_variable_get_scope:N #1 set_true:N }
18 \exp_not:N #1
19 }
20 \keys_cmd_set:nNx { \l_keys_path_tl / false } 1 {
21 \exp_not:N \use:c
22 { bool_ \keys_variable_get_scope:N #1 set_false:N }
23 \exp_not:N #1
24 }
25 \keys_bool_set_aux:N #1
26 }
27 \cs_new_nopar:Nn \keys_bool_set_inverse:N {
28 \keys_cmd_set:nNx { \l_keys_path_tl / true } 1 {
29 \exp_not:c { bool_ \keys_variable_get_scope:N #1 set_false:N }
30 \exp_not:N #1
31 }
32 \keys_cmd_set:nNx { \l_keys_path_tl / false } 1 {
33 \exp_not:c { bool_ \keys_variable_get_scope:N #1 set_true:N }
34 \exp_not:N #1
35 }
36 \keys_bool_set_aux:N #1
37 }
38 \cs_new_nopar:Nn \keys_bool_set_aux:N {
39 \keys_choice_make:
40 \cs_if_exist:NF #1 {
41 \bool_new:N #1
42 }
43 \keys_default_set:n { true }
44 }

\keys_choice_find:n Executing a choice has two parts. First, try the choice given, then if that fails call the
unknown key. That will exist, as it is created when a choice is first made. So there is no
need for any escape code.

45 \cs_new_nopar:Nn \keys_choice_find:n {
46 \keys_execute_aux:nn { \l_keys_path_tl / #1 } {
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47 \keys_execute_aux:nn { \l_keys_path_tl / unknown } { }
48 }
49 }

\keys_choice_make: To make a choice from a key, two steps: set the code, and set the unknown key.

50 \cs_new_nopar:Nn \keys_choice_make: {
51 \keys_cmd_set:nNn { \l_keys_path_tl } 1 {
52 \keys_choice_find:n {##1}
53 }
54 \keys_cmd_set:nNn { \l_keys_path_tl / unknown } 1 {
55 \msg_error:nnxx { keys } { choice~unknown }
56 { \l_keys_path_tl } {##1}
57 }
58 }

\keys_choices_generate:nx
\keys_choices_generate_aux:n

Creating multiple-choices means setting up the “indicator” code, then applying whatever
the user wanted.

59 \cs_new:Nn \keys_choices_generate:nx {
60 \keys_choice_make:
61 \int_zero:N \l_keys_choice_int
62 \cs_set_nopar:Nn \keys_choices_generate_aux:n {
63 \int_incr:N \l_keys_choice_int
64 \keys_cmd_set:nNx { \l_keys_path_tl / ##1 } 1 {
65 \exp_not:n { \tl_set:Nn \l_keys_choice_tl } {##1}
66 \exp_not:n { \int_set:Nn \l_keys_choice_int }
67 { \int_use:N \l_keys_choice_int }
68 #2
69 }
70 }
71 \clist_map_function:nN {#1} \keys_choices_generate_aux:n
72 }
73 \cs_new_nopar:Nn \keys_choices_generate_aux:n { }

\keys_cmd_set:nNn
\keys_cmd_set:nNx

\keys_cmd_set_aux:nN

Creating a new command means setting properties and then creating a function with the
correct number of arguments.

74 \cs_new:Nn \keys_cmd_set:nNn {
75 \keys_cmd_set_aux:nN {#1} #2
76 \cs_generate_from_arg_count:cNnn { \c_keys_root_tl #1 .cmd:w }
77 \cs_set:Npn #2 {#3}
78 }
79 \cs_new:Nn \keys_cmd_set:nNx {
80 \keys_cmd_set_aux:nN {#1} #2
81 \cs_generate_from_arg_count:cNnn { \c_keys_root_tl #1 .cmd:w }
82 \cs_set:Npx #2 {#3}
83 }
84 \cs_new_nopar:Nn \keys_cmd_set_aux:nN {
85 \keys_property_undefine:n { #1 .default_tl }
86 \num_set:cn { \c_keys_root_tl #1 .args_num } {#2}
87 \tl_set:cn { \c_keys_root_tl #1 .req_tl } { }
88 }
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\keys_default_set:n
\keys_default_set:V

Setting a default value is easy.

89 \cs_new:Nn \keys_default_set:n {
90 \tl_set:cn { \c_keys_root_tl \l_keys_path_tl .default_tl } {#1}
91 }
92 \cs_generate_variant:Nn \keys_default_set:n { V }

\keys_define:nn The main key-defining function mainly sets up things for l3keyval to use.

93 \cs_new:Nn \keys_define:nn {
94 \tl_set:Nn \l_keys_module_tl {#1}
95 \cs_set_eq:NN \KV_key_no_value_elt:n \keys_define_elt:n
96 \cs_set_eq:NN \KV_key_value_elt:nn \keys_define_elt:nn
97 \KV_parse_no_space_removal_no_sanitize:n {#2}
98 }

\keys_define_elt:n
\keys_define_elt:nn

The element processors for defining keys.

99 \cs_new:Nn \keys_define_elt:n {
100 \bool_set_true:N \l_keys_no_value_bool
101 \keys_define_elt_aux:nn {#1} { }
102 }
103 \cs_new:Nn \keys_define_elt:nn {
104 \bool_set_false:N \l_keys_no_value_bool
105 \keys_define_elt_aux:nn {#1} {#2}
106 }

\keys_define_elt_aux:nn The auxiliary function does most of the work.

107 \cs_new:Nn \keys_define_elt_aux:nn {
108 \keys_property_find:n {#1}
109 \cs_set_eq:Nc \keys_tmp:w
110 { \c_keys_properties_root_tl \l_keys_key_tl }
111 \cs_if_exist:NTF \keys_tmp:w {
112 \keys_define_key:n {#2}
113 }{
114 \msg_error:nnx { keys } { property~unknown }
115 { \l_keys_key_tl }
116 }
117 }

\keys_define_key:n Defining a new key means finding the code for the appropriate property then running it.
As properties have signatures, a check can be made for required values without needing
anything set explicitly.

118 \cs_new:Nn \keys_define_key:n {
119 \bool_if:NTF \l_keys_no_value_bool {
120 \intexpr_compare:nTF {
121 \exp_args:Nc \cs_get_arg_count_from_signature:N
122 { \l_keys_key_tl } = \c_zero
123 } {
124 \keys_tmp:w
125 }{
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126 \msg_error:nnx { keys } { property~value~required }
127 { \l_keys_key_tl }
128 }
129 }{
130 \intexpr_compare:nTF {
131 \exp_args:Nc \cs_get_arg_count_from_signature:N
132 { \l_keys_key_tl } = \c_one
133 } {
134 \keys_tmp:w {#1}
135 }{
136 \keys_tmp:w #1
137 }
138 }
139 }

\keys_execute:
\keys_execute_unknown:

\keys_execute_aux:nn

Actually executing a key is done in two parts. First, look for the key itself, then look for
the unknown key with the same path. If both of these fail, complain!

140 \cs_new_nopar:Nn \keys_execute: {
141 \keys_execute_aux:nn { \l_keys_path_tl } {
142 \keys_execute_unknown:
143 }
144 }
145 \cs_new_nopar:Nn \keys_execute_unknown: {
146 \keys_execute_aux:nn { \l_keys_module_tl / unknown } {
147 \msg_error:nnx { keys } { key~unknown } { \l_keys_path_tl }
148 }
149 }

If there is only one argument required, it is wrapped in braces so that everything is passed
through properly. On the other hand, if more than one is needed it is down to the user
to have put things in correctly!

150 \cs_new_nopar:Nn \keys_execute_aux:nn {
151 \cs_set_eq:Nc \keys_tmp:w { \c_keys_root_tl #1 .cmd:w }
152 \cs_if_exist:NTF \keys_tmp:w {
153 \intexpr_compare:nTF {
154 \num_use:c { \c_keys_root_tl #1 .args_num } = \c_one
155 } {
156 \exp_args:NV \keys_tmp:w \l_keys_value_toks
157 }{
158 \exp_after:wN \keys_tmp:w \toks_use:N \l_keys_value_toks
159 }
160 }{
161 #2
162 }
163 }

\keys_if_value_requirement:nTF To test if a value is required or forbidden. Only one version is needed, so done by hand.

164 \cs_new_nopar:Npn \keys_if_value_requirement:nTF #1 {
165 \tl_if_eq:ccTF { c_keys_value_ #1 _tl } {
166 \c_keys_root_tl \l_keys_path_tl .req_tl
167 }
168 }
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\keys_property_find:n
\keys_property_find_aux:w

Searching for a property means finding the last “.” in the input, and storing the text
before and after it.

169 \cs_new_nopar:Nn \keys_property_find:n {
170 \tl_set:Nx \l_keys_path_tl { \l_keys_module_tl / }
171 \tl_if_in:nnTF {#1} {.} {
172 \keys_property_find_aux:n {#1}
173 }{
174 \msg_error:nnx { keys } { no~property } { #1 }
175 }
176 }
177 \cs_new_nopar:Nn \keys_property_find_aux:n {
178 \keys_property_find_aux:w #1 \q_stop
179 }
180 \cs_new_nopar:Npn \keys_property_find_aux:w #1 . #2 \q_stop {
181 \tl_if_in:nnTF {#2} {.} {
182 \tl_set:Nx \l_keys_path_tl { \l_keys_path_tl . #1 }
183 \keys_property_find_aux:w #2 \q_stop
184 }{
185 \tl_set:Nx \l_keys_path_tl { \l_keys_path_tl \tl_to_str:n {#1} }
186 \tl_set:Nn \l_keys_key_tl { . #2 }
187 }
188 }

\keys_property_new:nn Creating a new propery is simply a case of making the correctly-named function.

189 \cs_new_nopar:Nn \keys_property_new:nn {
190 \cs_new:cn { \c_keys_properties_root_tl #1 } {#2}
191 }

\keys_property_undefine:n Removing a property means undefining it.

192 \cs_new_nopar:Nn \keys_property_undefine:n {
193 \cs_set_eq:cN { \c_keys_root_tl #1 } \c_undefined
194 }

\keys_set:nn The main setting function just does the set up to get l3keyval to do the hard work.

195 \cs_new:Nn \keys_set:nn {
196 \tl_set:Nn \l_keys_module_tl {#1}
197 \cs_set_eq:NN \KV_key_no_value_elt:n \keys_set_elt:n
198 \cs_set_eq:NN \KV_key_value_elt:nn \keys_set_elt:nn
199 \KV_parse_space_removal_sanitize:n {#2}
200 }

\keys_set_elt:n
\keys_set_elt:nn

The two element processors are almost identical, and pass the data through to the un-
derlying auxiliary, which does the work.

201 \cs_new:Nn \keys_set_elt:n {
202 \bool_set_true:N \l_keys_no_value_bool
203 \keys_set_elt_aux:nn {#1} { }
204 }
205 \cs_new:Nn \keys_set_elt:nn {
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206 \bool_set_false:N \l_keys_no_value_bool
207 \keys_set_elt_aux:nn {#1} {#2}
208 }

\keys_set_elt_aux:nn
\keys_set_elt_aux:

First, set the current path and add a default if needed. There are then checks to see if
the a value is required or forbidden. If everything passes, move on to execute the code.

209 \cs_new:Nn \keys_set_elt_aux:nn {
210 \tl_set:Nx \l_keys_key_tl { \tl_to_str:n {#1} }
211 \tl_set:Nx \l_keys_path_tl { \l_keys_module_tl / \l_keys_key_tl }
212 \keys_value_or_default:n {#2}
213 \keys_if_value_requirement:nTF { required } {
214 \bool_if:NTF \l_keys_no_value_bool {
215 \msg_error:nnx { keys } { key~value~required }
216 { \l_keys_path_tl }
217 }{
218 \keys_set_elt_aux:
219 }
220 }{
221 \keys_set_elt_aux:
222 }
223 }
224 \cs_new_nopar:Nn \keys_set_elt_aux: {
225 \keys_if_value_requirement:nTF { forbidden } {
226 \bool_if:NTF \l_keys_no_value_bool {
227 \keys_execute:
228 }{
229 \msg_error:nnxx { keys} { key~value~forbidden }
230 { \l_keys_path_tl }
231 { \toks_use:N \l_keys_value_toks }
232 }
233 }{
234 \keys_execute:
235 }
236 }

\keys_show:nn Showing a key is just a question of using the correct name.

237 \cs_new_nopar:Nn \keys_show:nn {
238 \cs_show:c { \c_keys_root_tl #1 / \tl_to_str:n {#2} .cmd:w }
239 }

\keys_tmp:w This scratch function is used to actually execute keys.

240 \cs_new:Npn \keys_tmp:w {}

\keys_value_or_default:n If a value is given, return it as #1, otherwise send a default if available.

241 \cs_new:Nn \keys_value_or_default:n {
242 \toks_set:Nn \l_keys_value_toks {#1}
243 \bool_if:NT \l_keys_no_value_bool {
244 \cs_if_exist:cT { \c_keys_root_tl \l_keys_path_tl .default_tl } {
245 \toks_set:Nv \l_keys_value_toks {
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246 \c_keys_root_tl \l_keys_path_tl .default_tl
247 }
248 }
249 }
250 }

\keys_value_requirement:n Values can be required or forbidden by having the appropriate marker set.

251 \cs_new_nopar:Nn \keys_value_requirement:n {
252 \tl_set_eq:cc { \c_keys_root_tl \l_keys_path_tl .req_tl }
253 { c_keys_value_ #1 _tl }
254 }

\keys_variable_get_scope:N
\keys_variable_get_scope_aux:N

\keys_variable_get_type:N
\keys_variable_get_type:w

Expandable functions to find the type of a variable, and to return g if the variable is
global.

255 \cs_new_nopar:Nn \keys_variable_get_scope:N {
256 \tl_if_eq:xxT { \token_to_str:N g }
257 { \keys_variable_get_scope_aux:N #1 }
258 { g }
259 }
260 \cs_new_nopar:Nn \keys_variable_get_scope_aux:N {
261 \exp_last_unbraced:NNo \use_i:nn \use_i_delimit_by_q_stop:nw
262 \token_to_str:N #1 \q_stop
263 }
264 \group_begin:
265 \char_set_lccode:nn {‘\&} {‘\_}
266 \char_make_other:N \&
267 \tl_to_lowercase:n {
268 \group_end:
269 \cs_new_nopar:Nn \keys_variable_get_type:N {
270 \exp_after:wN \keys_variable_get_type_aux:w
271 \token_to_str:N #1 & \q_nil \q_stop
272 }
273 \cs_new_nopar:Npn \keys_variable_get_type_aux:w #1 & #2 \q_stop {
274 \quark_if_nil:nTF {#2} {
275 #1
276 }{
277 \keys_variable_get_type_aux:w #2 \q_stop
278 }
279 }
280 }

\keys_variable_set:NN To set a variable, there is first a check so that it must exist. The setting function is then
created by recovering the type and scope from the variable name.

281 \cs_new_nopar:Nn \keys_variable_set:NN {
282 \cs_if_exist:NF #2 {
283 \use:c { \keys_variable_get_type:N #2 _new:N } #2
284 }
285 \keys_cmd_set:nNx { \l_keys_path_tl } 1 {
286 \exp_not:c {
287 \keys_variable_get_type:N #2 _
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288 \keys_variable_get_scope:N #2 set:N #1
289 } \exp_not:N #2 {##1}
290 }
291 }

.choice: Making a choice is handled internally, as it is also needed by .generate_choices:nn.

292 \keys_property_new:nn { .choice: } {
293 \keys_choice_make:
294 }

.code:n

.code:x
.code:Nn
.code:Nx

Creating code is simply a case of passing through to the underlying set function.

295 \keys_property_new:nn { .code:n } {
296 \keys_cmd_set:nNn { \l_keys_path_tl } 1 {#1}
297 }
298 \keys_property_new:nn { .code:Nn } {
299 \keys_cmd_set:nNn { \l_keys_path_tl } #1 {#2}
300 }
301 \keys_property_new:nn { .code:x } {
302 \keys_cmd_set:nNx { \l_keys_path_tl } 1 {#1}
303 }
304 \keys_property_new:nn { .code:Nx } {
305 \keys_cmd_set:nNx { \l_keys_path_tl } #1 {#2}
306 }

.default:n

.default:V
Expansion is left to the internal functions.

307 \keys_property_new:nn { .default:n } {
308 \keys_default_set:n {#1}
309 }
310 \keys_property_new:nn { .default:V } {
311 \keys_default_set:V #1
312 }

.generate_choices:nn

.generate_choices:nx
Making choices is expansion-dependent.

313 \keys_property_new:nn { .generate_choices:nn } {
314 \keys_choices_generate:nx {#1} { \exp_not:n {#2} }
315 }
316 \keys_property_new:nn { .generate_choices:nx } {
317 \keys_choices_generate:nx {#1} {#2}
318 }

1.7.3 Properties

.set:N
.set_x:N

Setting a variable is very easy: just pass the data along.

319 \keys_property_new:nn { .set:N } {
320 \keys_variable_set:NN n #1
321 }
322 \keys_property_new:nn { .set_x:N } {
323 \keys_variable_set:NN x #1
324 }
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.set_bool:N
.set_bool_inverse:N

One function for each of these, but this keeps the key functions themselves short.

325 \keys_property_new:nn { .set_bool:N } {
326 \keys_bool_set:N #1
327 }
328 \keys_property_new:nn { .set_bool_inverse:N } {
329 \keys_bool_set_inverse:N #1
330 }

.value_forbidden:
.value_required:

These are very similar, so both call the same function.

331 \keys_property_new:nn { .value_forbidden: } {
332 \keys_value_requirement:n { forbidden }
333 }
334 \keys_property_new:nn { .value_required: } {
335 \keys_value_requirement:n { required }
336 }

1.7.4 Messages

For when the package needs to complain.

337 \msg_new:nnn { keys } { choice~unknown } {%
338 Choice ‘#2’ unknown for key ‘#1’:\\%
339 the key is being ignored.%
340 }
341 \msg_new:nnn { keys } { key~unknown } {%
342 The key ‘#1’ is unknown and is being ignored.%
343 }
344 \msg_new:nnn { keys } { key~value~forbidden }{%
345 The key ‘#1’ cannot taken a value:\\%
346 the given input ‘#2’ is being ignored.%
347 }
348 \msg_new:nnn { keys } { key~value~required } {%
349 The key ‘#1’ requires a value\\%
350 and is being ignored.%
351 }
352 \msg_new:nnn { keys } { no~property } {%
353 No property given in definition of key ‘#1’.%
354 }
355 \msg_new:nnn { keys } { property~unknown } {%
356 The key property ‘#1’ is unknown.%
357 }
358 \msg_new:nnn { keys } { property~value~required } {%
359 The property ‘#1’ requires a value\\%
360 and is being ignored.%
361 }

362 〈/package〉
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