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\def\test{\par\directlua{
local oarg, star, marg = lparse.scan('o s m')
tex.print('o: ' .. tostring(oarg))
tex.print('s: ' .. tostring(star))
tex.print('m: ' .. tostring(marg))

I

\test{marg} 7/ o: nil s: false m: marg
\test [oarg]l{marg} / o: oarg s: false m: marg
\test [oargl*{marg} / o: oarg s: true m: marg
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1 Introduction

The name lparse is derived from xparse. The x has been replaced by 1 because
this package only works with LuaTgX. 1 stands for Lua. Just as with xparse, it is
possible to use a special syntax consisting of single letters to express the arguments
of a macro. However, 1parse is able to read arguments regardless of the macro
systemd used - whether IXTEX or ConTEXt or even plain TEX. Of course, LuaTEX
must always be used as the engine.

Similar projects

For ConTEXt there is a similar argument scanner (see ConTEXt Lua Document
cld-mkiv). This scanner is implemented in the following files: toks-scn.lua toks-
aux.lua toks-ini.lua ConTEXt scanner apparently uses the token library of the
LuaTeX successor project luametaTEX: Imttokenlib.c

2 The Lua API of 1lparse

2.1 Description of the argument specification

The following lists describing the argument types are taken from the manuals
usrguide and xparse. The descriptive texts of the individual argument types have
only been slightly adjusted. The argument types that are not yet supported are
bracketed.

m A standard mandatory argument, which can either be a single token alone
or multiple 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 Iparse 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, nil will be returned after a suitable error.

R Given as R(tokenl)(token2){(default)}, this is a “required” delimited argu-
ment as for r, but it has a user-definable recovery (default) instead of nil.

v Reads an argument “verbatim”, between the following character and its next
occurrence.

The types which define optional arguments are:

o A standard KTEX optional argument, surrounded with square brackets,
which will supply nil if not given (as described later).

d Given as d(tokenl)(token2), an optional argument which is delimited by
(tokeni) and (token?2). As with o, if no value is given nil is returned.

O Given as 0{{default)}, is like o, but returns (default) if no value is given.


http://www.pragma-ade.nl/general/manuals/cld-mkiv.pdf
https://github.com/contextgarden/context/blob/main/tex/context/base/mkiv/toks-scn.lua
https://github.com/contextgarden/context/blob/main/tex/context/base/mkiv/toks-aux.lua
https://github.com/contextgarden/context/blob/main/tex/context/base/mkiv/toks-aux.lua
https://github.com/contextgarden/context/blob/main/tex/context/base/mkiv/toks-ini.lua
https://github.com/contextgarden/context/blob/main/source/luametatex/source/lua/lmttokenlib.c
http://mirrors.ctan.org/macros/latex/base/usrguide.pdf
http://mirrors.ctan.org/macros/latex/contrib/l3packages/xparse.pdf

D Given as D(tokenl)(token2){(default)}, it is as for d, but returns (default)
if no value is given. Internally, the o, d and O types are short-cuts to an
appropriated-constructed D type argument.

s An optional star, which will result in a value true if a star is present and
false otherwise (as described later).

t An optional (token), which will result in a value true if (token) is present
and false otherwise. Given as t(token).

2.2 Function: scan

\input lparse.tex

\def\test{\par\directlua{
local oarg, star, marg = lparse.scan('o s m')

tex.print('o: ' .. tostring(oarg))
tex.print('s: ' .. tostring(star))
tex.print('m: ' .. tostring(marg))
}% Important: after \directlua no characters to expand

}

\test{marg} 7/ o: nil s: false m: marg
\test [oargl{marg} / o: oarg s: false m: marg
\test [oargl *{marg} 7 o: oarg s: true m: marg

\bye

2.3 Class: Scanner

2.3.1 Method: Scanner:scan()
2.3.2 Method: Scanner:export ()
2.3.3 Method: Scanner:assert()
2.3.4 Method: Scanner:debug()
2.4 Auxiliary functions

Some auxiliary functions are exported in the utils table:

local lparse = require('lparse')

local parse_spec = lparse.utils.parse_spec
local scan_oarg = lparse.utils.scan_oarg




Function: utils.scan_oarg(init_delim, end_delim)

Plain TEX does not know optional arguments [{oarg)]. The function scan_oarg al-
lows to search for optional arguments not only in IXTEX but also in Plain TEX. The
function uses the token library built into LuaTEX. The two parameters init_delim
and end_delim can be omitted. Then square brackets are assumed to be delimiters.
utils.scan_oarg(f (P, ) searches for an optional argument in round brackets, for
example. The function returns the string between the delimiters or ni1 if no de-
limiters could be found. The delimiters themselves are not included in the result.
After the \directlua{}, the macro using scan_oarg must not expand to any charac-
ters.

\input lparse.tex

\def\test{\par\directlua{
local oarg = lparse.utils.scan_oarg()
tex.print('oarg: ' .. tostring(oarg))

I

\test [oargl / oarg: oarg
\test 7 oarg: nil

\bye
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3 Implementation

3.1 lparse.lua

- lparse.lua
- Copyright 2023-2025 Josef Friedrich

- This work may be distributed and/or modified under the

- conditions of the LaTeX Project Public License, either version 1.3c
- of this license or (at your option) any later version.

- The latest version of this license is in

- http://www. latex-project.orqg/lppl.txt

- and version 1.3c or later is part of all distributions of LaTeX

- wversion 2008/05/04 or later.

- This work has the LPPL maintenance status “maintained’
- The Current Maintainer of this work ts Josef Friedrich.

- This work consists of the files lparse.lua, lparse.tez,

-- and lparse.sty.

if lpeg == nil then

lpeg = require('lpeg')

end

-——@param spec string An argument specifier, for example o m~

---Required arguments:

--—=% 'm": A standard mandatory argument, which can either be a single

-— token alone or multiple tokens surrounded by curly braces “{} .
-- Regardless of the input, the argument will be passed to the

-- 4nternal code without the outer braces. This is the “lparse’
-- type specifier for a mormal 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, nil” will be

-- returned after a suitable error.

---x "R° Given as 'R° “tokenl” “token2” ‘default’,

-- thts ts a required delimited argument as for ‘r°,
-- but it has a user-definable recovery “default” instead of
-— ‘nil".

--—*% “v’: Reads an argument ‘verbatim , between the following

- character and its next occurrence.

---Optional arguments:

--—* “0°: A standard LaTeX optional argument, surrounded with square

-- brackets, which will supply
-= "nil” if not given (as described later).

--—% “d’: Given as "d° “tokenl” “token2, an optional

-- argument which is delimited by “tokenl” and “tokenl’.
-- As with "o, if no
-- walue is given "nil” is returned.

-—=% “0°: Given as “O{default}”, is like "o, but

-- returns “default” if nmo value is given.

-—=% "D : Given as D “tokenl” “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



--— “true’ if a star is present and “false’

--- otherwise (as described later).

--=% “t°: An optional “token , which will result in a value
--— “true’ if “token’ is present and “false~

--—- otherwise. Given as "t~ “token .

-—=@return Argument[]

local function parse_spec(spec)
local V = lpeg.V
local P = lpeg.P
local Set = lpeg.S
local Range = lpeg.R
local CaptureFolding = lpeg.Cf
local CaptureTable = lpeg.Ct
local Cc = lpeg.Cc
local CaptureSimple = lpeg.C

local function add_result(result, value)
if not result then
result = {}
end
table.insert(result, value)
return result
end

local function collect_delims(a, b)
return { init_delim = a, end_delim = b }
end

local function collect_token(a)
return { token = a }
end

local function set_default(a)
return { default = a }
end

local function combine(...)
local args = { ... }

local output = {}

for _, arg in ipairs(args) do
if type(arg) ~= 'table' then
arg = {}
end

for key, value in pairs(arg) do
output [key] = value
end

end

return output
end

local function ArgumentType(letter)
local function get_type(l)
return { argument_type = 1 }
end
return CaptureSimple(P(letter)) / get_type
end

local T = ArgumentType



126 local pattern = P({

127 'init',

128 init = V('whitespace') ~ 0 *

129 CaptureFolding(CaptureTable('') * V('list'), add_result),
130

131 list = (V('arg') * V('whitespace') ~ 1) =~ 0 * V('arg') ~ -1,
132

133 arg = V('m') + V('r') + VC'R') + V('v') + V('o') + V('d') + V('0") +
134 V(DY) + V('s') + V('t"),

135

136 m = T('m') / combine,

137

138 r = T('r') * V('delimiters') / combine,

139

140 R = T('R') * V('delimiters') * V('default') / combine,

141

142 v = T('v') * Cc({ verbatim = true }) / combine,

143

144 o =T('0o') * Cc({ optional = true }) / combine,

145

146 d = T('d') * V('delimiters') * Cc({ optional = true }) / combine,
147

148 0 =T('0') * V('default') * Cc({ optional = true }) / combine,
149

150 D = T('D') * V('delimiters') * V('default') *

151 Cc({ optional = true }) / combine,

152

153 s = T('s') * Cc({ star = true }) / combine,

154

155 t = T('t') * V('token') / combine,

156

157 token = V('delimiter') / collect_token,

158

159 delimiter = CaptureSimple(Range('!~')),

160

161 delimiters = V('delimiter') * V('delimiter') / collect_delims,
162

163 whitespace = Set(' \t\n\r'),

164

165 default = P('{') #* CaptureSimple((1 - P('}')) ~ 0) * P('}') /
166 set_default,

167 1))

168

169 return pattern:match(spec)

170

171 end

172

173 ———

174 -——@param t Token

175 local function debug_token(t)

176 print(t)

177 print('command', t.command)

178 print('cmdname', t.cmdname)

179 print('csname', t.csname)

180 print('id', t.id)

181 print('tok', t.tok)

182 print('active', t.active)

183 print('expandable', t.expandable)

184 print('protected', t.protected)

185 print('mode', t.mode)

186 print('index', t.index)

187 end

188



189 -

190 --=Scan for an optional delimited argument.

191 —--

192 -——@param init_delim? string # The character that marks the beginning of an optional
— argument (by default “[).

193  ——--@param end_delim? string # The character that marks the end of an optional
— argument (by default “]7).

194 ——-

195 -—=@return string/nil # The string that was enclosed by the delimiters. The

— delimiters themselves are not returned.
196 local function scan_oarg(init_delim, end_delim)

197 if init_delim == nil then

108 init_delim = '['

199 end

200 if end_delim == nil then

201 end_delim = ']’

202 end

203

204 -

205 --=@param t Token

206 -

207 -—=@return string

208 local function convert_token_to_string(t)
209 if t.index ~= nil then

210 return utf8.char(t.index)

211 else

212 return '\\' .. t.csname

213 end

214 end

215

216 local delimiter_stack = 0

217

218 local function get_next_char()

219 local t = token.get_next()

220 local char = convert_token_to_string(t)
221 if char == init_delim then

222 delimiter_stack = delimiter_stack + 1
223 end

224

225 if char == end_delim then

226 delimiter_stack = delimiter_stack - 1
227 end

228 return char, t

229 end

230

231 local char, t = get_next_char()

232

233 if t.cmdname == 'spacer' then

234 char, t = get_next_char()

235 end

236

237 if char == init_delim then

238 local output = {}

239

240 char, t = get_next_char()

241

242 -— "while" better than "repeat ... until"”: The end_delimiter is
243 -- 4ncluded in the result output.

244 while not (char == end_delim and delimiter_stack == 0) do
245 table.insert(output, char)

246 char, t = get_next_char()

247 end

248 return table.concat(output, '')

249 else



250 token.put_next (t)

251 end

252 end

253

254 -

255 -——Represents an argument of a command.
256

257  ——-The basic form of the argument specifier is a list of letters, where
258 ———each letter defines a “Argument .
259

260 ———## "m:

261

262 ——— " “lua

263 —-—-{ argument_type = 'm' }
264 -

265

266  ———## Tr’:

267

268 ——— " lua

260 ——-{ argument_type = 'r', end_delim = '>', init_delim = '<' }
270 -

271 -

272 -——## "R:

273 -

274 ——-("R<>{default}’)

275 =

276  ——— " lua

217 =1

278  ——— argument_type = 'R',
279 --- end_delim = '>',

280 --= init_delim = '<’',
281 ——— default = 'default’,
282 ———}

283 =

284 -

285 ———## Tv:

286

287 == Tlua

288 ———{

280 ——— argument_type = 'v',
290 --- werbatim = true,

201 ———}

202 - 77

293 -

294 -——## "o0°:

205

206  ——— " lua

207 ——-{ argument_type = 'o', optional = true }
298 =

299 -

300 ———## "d:

301 -

302 ———(Td<>7)

303 -

304 -—="""lua

305 1

306 --— argument_type = 'd’,
307 --— optional = true,

308 --— end_delim = '>',

309 --- tntt_delim = '<’,
310 -}

311 =

312 -

313 -——## "0°:

10



315
316
317
318

320
321
322
323

325
326
327
328

330
331
332
333

335
336
337
338

340
341
342
343

345
346
347
348

350

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376

-—=("0{default}’)

--—{ argument_type = '0', optional = true, default = 'default' }

--- argument_type = 'D’,
--— optional = true,

--- default = ' default ',
--- end_delim = '>',

-—= init_delim = '<’,

= 's', star = true }

]
| ]
| ]
S
5
Q
e
3
o
S
Iﬁ
o+~
<
=
o
|

-——{ argument_type = 't', token = '+' }

---@class Argument

---@field argument_type? 'm' [ 'r' | 'R' | 'v' | ‘o' [ 'd" [ '0" | 'D'" [ 's' [ 't' A

— single letter representing the argument type in the list of letters.

---@field optional? boolean Indicates whether the argument is optional.

-—-@fteld init_delim? string The character that marks the beginning of an argument.
---Q@field end_delim? string The character that marks the end of an argument.
---@field star? boolean “true  if it is a star argument type ('s’).

-——0fteld default? string The default value if no value is given.

---@field verbatim? boolean “true’ if it is a verbatim argument type (“v’).
---@fteld token? string The optional token for the argument type “t°.

-—-A parser that parses the argument specification (list of letters).
---@class Scanner

---Q@field spec string An argument specifier

---@field args Argument[]

-—-@field result anyl[]

local Scanner = {}

-——Oprivate

Scanner.__index = Scanner

---@param spec string An argument specifier, for example o m”

---Required arguments:

--=% 'm’: A standard mandatory argument, which can either be a single
-—- token alone or multiple 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 “lparse’

11



378
379
380
381

383
384
385
386

388
389
390
391

393
394
395
396

398
399
400
401
402
403
404
405
406
407
408
409
410

412
413
414
415

417
418
419
420

422
423
424
425

427
428
429
430
431
432
433
434
435
436
437
438
439
440

--— type specifier for a mormal TeX argument.

-——% "r’: Given as ‘r° “tokenl” “token2 , thtis denotes a

--— required delimited argument, where the delimiters are
--— “tokenl” and “token2 . If the opening delimiter

--— tokenl” is missing, nil  will be

--— returned after a suitable error.

--—% "R° Given as "R° “tokenl” “token2” ‘default”,

--— this is a required delimited argument as for 'r°,

--- but it has a user-definable recovery ‘default” instead of
--=  ‘nil”".

-——*% “v°: Reads an argument ‘verbatim , between the following
- character and tts next occurrence.

-—-Optional arguments:

-——*x "0°: A standard LaTeX optional argument, surrounded with square

--— brackets, which will supply
-== "nil” if not given (as described later).
-—-x “d°: Given as “d° “tokenl” “token2”, an optional
--— argument which is delimited by “tokenl  and “tokenl’.
-—— As with "o°, if mno
--- walue is given ‘nil” is returned.
-—=% “0°: Given as “O{default}”, is like "o, but
--- returns “default’ if no value is given.
-—=% "D : Given as D “tokenl” “token2 “{default}’,
--— it 4is 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.
-——x "s7: An optional star, which will result in a value
--— Ttrue’ if a star is present and “false’
--- otherwise (as described later).
-—=x “t°: An optional “token”, which will result in a value
-—— Ttrue’ if “token’ is present and “false~
--— otherwise. Given as "t~ “token’.
function Scanner:new(spec)
local parser = {}
setmetatable(parser, Scanner)
parser.spec = spec
parser.args = parse_spec(spec)
parser.result = parser:scan()
return parser
end

---Scan for arguments in the token input stream.
-—-@return any[]
function Scanner:scan()
local result = {}
local index = 1
for _, arg in pairs(self.args) do
if arg.star then
- s
result[index] = token.scan_keyword('x')
elseif arg.token then
-t
result[index] = token.scan_keyword(arg.token)
elseif arg.optional then

-—o0od0D
local oarg = scan_oarg(arg.init_delim, arg.end_delim)
if arg.default and oarg == nil then
oarg = arg.default
end

result[index] = oarg

12



441
442
443
444

446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500

502
503
504

elseif arg.init_delim and arg.end_delim then
-- TR
local oarg = scan_oarg(arg.init_delim, arg.end_delim)
if arg.default and oarg == nil then
oarg = arg.default
end
if oarg == nil then
tex.error('Missing required argument')
end
result[index] = oarg
else
-—muv
local marg = token.scan_argument(arg.verbatim ~= true)
if marg == nil then
tex.error('Missing required argument')
end
result[index] = marg
end
index = index + 1
end
return result
end

---Oprivate

function Scanner:set_result(...)
self.result = { ... }

end

-—-@return string/boolean/nil

function Scanner:export()
-- #self.arg: to get all elements of the result table, also elements
-— with nil values.
return table.unpack(self.result, 1, #self.args)

end

function Scanner:assert(...)

local arguments = { ... }
for index, arg in ipairs(arguments) do
assert(self.result[index] == arg, string.format(
'Argument at index %d doesn’t match: "Y%s" != "Ys"',
index, self.result[index], arg))
end
end

function Scanner:debug()
for index = 1, #self.args do
print(index, self.result[index])
end
end

-——@param spec string An argument specifier, for example "o m’

---Required arguments:

-—=x ‘m°: A standard mandatory argument, which can either be a single
--- token alone or multiple tokens surrounded by curly braces “{}°.
--— Regardless of the input, the argument will be passed to the

--- 1nternal code without the outer braces. This ts the “lparse’

--— type specifier for a mormal 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

13



506
507
508
509

511
512
513
514

516
517
518
519

521
522
523
524

526
527
528
529

531
532
533
534

536
537
538
539

541
542
543
544

546
547
548
549

551
552
553
554

556
557
558
559

561
562
563
564

566
567
568

———

“tokenl” is missing, nil” will be

returned after a suitable error.

‘R° Given as "R° “tokenl” “token2  “default”,

this is a required delimited argument as for “r~,

but 4t has a user-definable recovery ‘default” instead of
nil .

“v°: Reads an argument ‘wverbatim®, between the following
character and tts next occurrence.

-—-—Optional arguments:

———

0°: A standard LaTeX optional argument, surrounded with square
brackets, which will supply
nil” if not given (as described later).
“d”: Given as “d° “tokenl” “token2”, an optional
argument which is delimited by “tokenl  and “tokenl’.
As with o7, if mo
value is given ‘nil  is returned.
“0°: Given as “O{default}”, is like “o~, but
returns “default” if no wvalue is given.
D°: Given as D “tokenl” “token2  “{default}’,
it is as for “d°, but returns “default’ if no wvalue 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
“true” if a star is present and “false’
otherwise (as described later).
“t7: An optional “token”, which will result in a value
“true” if “token” is present and “false’
otherwise. Given as "t~ “token’.

---@return Scanner
local function create_scanner (spec)
return Scanner:new(spec)

end

---Scan for arguments in the token input stream.

--—-@param spec string An argument specifier, for example o m”

---Required arguments:

———%

———

‘m*: A standard mandatory argument, which can either be a single
token alone or multiple 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 “lparse’
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, "nil” will be

returned after a suitable error.

‘R Given as "R° “tokenl” “token2  “default”,

this s a required delimited argument as for 'r°,

but it has a user-definable recovery ‘default” instead of
‘nil .

‘v’': Reads an argument ‘verbatim®, between the following
character and its next occurrence.

---Optional arguments:

———%

o°: A standard LaTeX optional argument, surrounded with square
brackets, which will supply

14



570
571
572
573

575
576
577
578

580
581
582
583

585
586
587
588

590
591
592
593

595
596
597

-== "nil’ if not given (as described later).

-—-x “d°: Given as “d° “tokenl” “token2”, an optional

--— argument which is delimited by “tokenl’ and “tokenl’.
--— As with “o°, if no

--— walue ts given "nil s returned.

-—=* "0°: Given as “O{default}, is like “o~, but

--— returns “default” if no value is given.

-—=% "D : Given as D “tokenl = “token2  “{default}’,

--- it is as for “d°, but returns “default’ if mno value is given.

--= Internally, the "o°, "d” and 0" types are

--— short-cuts to an appropriated-constructed "D° type argument.

-—=x "s7: An optional star, which will result in a value
--— “true’ if a star is present and “false’

--- otherwise (as described later).

-——x “t°: An optional “token”, which will result in a value
--— “true’ if “token’ is present and “false~

--— otherwise. Given as "t~ “token’.

-—-@return boolean/string/nil

local function scan(spec)
local scanner = create_scanner(spec)
return scanner:export()

end

return {
scan = scan,
Scanner = create_scanner,
utils = { parse_spec = parse_spec, scan_oarg = scan_oarg },

}
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3.2 Iparse.tex

4% lparse.tex

A% Copyright 2023-2025 Josef Friedrich
%
% This work may be distributed and/or modified under the
% conditions of the LaTeX Project Public License, either
% of this license or (at your option) any later version.

/% The latest version of this license s in

% http://www.latez-project.org/lppl.txt

% and version 1.3c or later is part of all distributions
% version 2008/05/04 or later.

A

% This work has the LPPL maintenance status “maintained’.
%

% The Current Maintainer of this work is Josef Friedrich.
4

% This work consists of the files lparse.lua, lparse.tez,
% and lparse.sty.

\directlua
{
lparse = require('lparse')

}
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3.3 Ilparse.sty

%% lparse.sty
4% Copyright 2023-2025 Josef Friedrich

This work may be distributed and/or modified under the
conditions of the LaTeX Project Public License, either version 1.3c
of this license or (at your option) any later version.
The latest version of this license is in

http://www. latez—project.org/lppl. txt
and version 1.3c or later is part of all distributions of LaTeX
version 2008/05/04 or later.

This work has the LPPL matintenance status “maintained’
The Current Maintainer of this work is Josef Friedrich.

This work consists of the files lparse.lua, lparse.tez,
and lparse.sty.

DT AL AT L L L QAL AL AT AR O e e e

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{lparse}[2025/06/19 v0.2.0 Parse and scan macro arguments in Lua on
< LuaTeX using a xparse like argument specification]

\input lparse.tex
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