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NAME

LLnextgen — an Extended-LL (1) parser generator
SYNOPSIS

LLnextgen [OPTIONS [FILE]
DESCRIPTION

LLnextgen is a (partial) reimplementation of thé gen ELL(1) parser generator created by D. Grune and
C.J.H. Jacobs (note: this is not the same akltben parser generator by Fischer and LeBlanc). It takes an
EBNF-like description of the grammar as input(s), and produces a parser in C.

Input files are expected to end in .g. The output files wilehgremored and .c and .h added. If the input
file does not end in .g, the extensions .c and .h will simply be added to the name of the input file. Output
files can also be gin a dfferent base name using the option ——base—name (see below).

OPTIONS
LLnextgen accepts the following options:

—c, ——max—compatibility
Set options required for maximum sourceelecompatibility. This is diferent from running as
LLgen, as dl extensions are still allowed. LLreissue and the prototypes in the header file are still
generated. This option turns on thellgen—-arg-style ——ligen—escapes—onlyand--ligen-out-
put-style options.

-e, ——warnings—as—errors
Treat warnings as errors.

—Enum ——error-limit =num
Set the maximum number of errors, befbt@mextgen aborts. Ifnumis set 0, the error limit is set
to infinity. This is to aerride the error limit option specified in the grammar file.

—h[which, ——help[=which|
Print out a help message, describing the options. The optitmeth argument allavs selection of
which options to printwhichcan be set to all, depend, errard extra.

-V, ——version
Print the program version and copyright information, and exit.

-V[level, ——verbosd=level
Increase (without explicit \&l) or set (with explicit lgel) the verbosity leel. LLnextgen uses
this option differently tha.Lgen. At levd 1, LLnextgen will output traces of the conflicts to
standard errorAt levd 2, LLnextgen will also write a file named LL.output with the rules con-
taining conflicts. At leel 3, LLnextgen will include the entire grammar in LL.output.
LLgen will write the LL.output file from lgel 1, but cannot generate conflict traces. It also has an
intermediate setting betweéhnextgen levels 2 and 3.

—w[warningg, ——suppress—warningg=warningg
Suppress all or selected warningsaifable warnings are: grseparatqgroption-override, unbal-
anced-c, multiple-parseeofile, unused[:<identifier>], datatype and unusedaletThe unused
warning can suppress all warnings about unusedn®land non-terminals, or can be used to sup-
press warnings about specific tokens or non-terminals by adding a colon and aarazemple,
to suppress warning messages about FOO not being usedywusased:FOOQO. Seveal comma
separated warnings can be specified with one option on the command line.

——abort
Generate the LLabort function.

——base—namename
Set the base name for the output files. Normiallgextgen uses the name of the first input file
without ary trailing .g as the base name. This option can be use¢btade the default. The files
created will benamec andnameh. Thisoption cannot be used in combination witHIgen—out-
put-style.
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——depend=modifierg
Generate dependgninformation to be used by tmeake(1) program. The modifiers can be used
to change the mak tamgets (tagets:<tagets>, and xra-targets:<tgjets>) and the output
(file:<file>). The deult are to use the output names ay theuld be created by running with the
same arguments as targets, and to output to standard output. Usingédtertendifierthe list of
targets can be specified manuallfhe etra-tagets modifier allows targets to be added to the
default list of targets. Finallythe phoy modifier will add phowg targets for all dependencies to
avad make(1) problems when remtng or renaming dependencies. This i®like gcql) -MP
option.

——depend-cpp
Dump all top-leel C-code to standard out. This can be used to generate depgmnaf@nmation
for the generated files by piping the output frolmextgen through the C preprocessor with the
appropriate options.

——dump-lexer—-wrapper
Write the lexer wrapper function to standard output, and exit.

——dump-limessage
Write the default LLmessage function to standard output, and exit.

——dump-tokeng=modifief
Dump %token directies for unknown identifiers that match the-token—pattern pattern. The
default is to generate a single %token dingtirith all the unknevn identifiers separated by
commas. This default can beverridden bymodifier The modifierseparateproduces a separate
%token directve for each identifierwhile label produces a %label direed. The text of the label
will be the name of the identifietf the label modifier and the-—lowercase—-symboloption are
both specified the label will contain only lowercase characters.
Note: this option is not alays available. It requires the POSIXgex API. If the POSIX rgex API
is not available on your platform, or theLnextgen binary was compiled without support for the
API, you will not be able to use this option.

——extensionslist
Specify the extensions to be used for the generated files. The list must be comma separated, and
should not contain the . before thdension. The first item in the list is the C source file and the
second item is the header fileorcan omit the extension for the C source file and only specify the
extension for the header file.

——generate—lexer—-wrappef=yes|n¢
Indicate whether to generate a wrapper for the lexical anakséinextgen requires a beical
analyser to return the last &k returned after detecting an error which requires insertingea tok
to repair most lexical analysers require a wrapper to accommddatextgen. As it is identical
for almost each grammadrLnextgen can provide one. Use-dump-lexer—wrapper to see the
code. If you do specifiy this optidrlnextgen will generate a arning, to help remind you that a
wrapper is required.
If you do not vant the automatically generate wrapper you should specifiy this option followed by
=no.

——generate—limessage
Generate ahLmessge function.LLnextgen requires programs to provide a function for inform-
ing the user about errors in the input. Wheneltging a parserit is often desirable to hae a
defaultLLmessge The pravided LLmessge is very simple and should be replaced by a more
elaborate one, once the parser is beyond the first testing phase-dusep—limessagdo see the
code. This option automatically turns eagenerate—symbol-table

——generate—symbol-table
Generate a symbol table. The symbol table will contain strings for all tokens and character literals.
By default, the symbol table contains theeokhame as specified in the gramnTar change the
string, for both tokens and character literals, use the %label d&ecti
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——gettex{=macro,guard
Add gettext support. A macro call is added around symbol table entries generated from %label
directives. The macro will expand to the string itselthis is meant to alle xgettext(1) to etract
the strings. The datfilt is N_, because that is what most people use. A guard will be included such
that compilation without getk¢ is possible by not defining the guard. The guard is set to
USE_NLS by default. fanslations will be done automatically in LLgetSymbol in the generated
parser through a call to gettext.

——keep—dir
Do not remee drectory component of the input file-name when creating the output file-name. By
default, outputs are created in the current directdryis option will generate the output in the
directory of the input.

——ligen—-arg-style
Use semicolons asgurment separators in rule headersnextgen uses comma’ by cefault, as
this is what ANSI C does.

——ligen—-escapes-only
Only allow the escape sequences defined_bgen in character literals. By datilt LLnextgen
also allows \a, W?, \", and hexadecimal constants with \x.

——ligen-output-style
Generate one .c output per input, and the files Lpars.c and Lpars.h, instead of one .c and one .h file
based on the name of the first input.

——lowercase-symbols
Corvert the tolen names used for generating the symbol table to lower case. This only applies to
tokens for which no %label direed has been specified.

——no-allow-label-create
Do not allav the %label directie © create ne tokens. Note that this requires that the token being
labelled is either a character literal or a %token diveatieating the named token has preceded
the %label directie.

——-no-arg—count
Do not check argument counts for rules. Lxtgen checks whether a rule is used with the same
number of arguments as it is defined. Lxigen also checks thatyamules for which a %start
directive is ecified, the number of arguments is 0.

——no—eof-zero
Do not use 0 as end-of-file teh. (f)lex(1) uses 0 as the end-of-file tok Other Igical-analyser
generators may use -1, and may use 0 for something else (e.g. the nul character).

——no-init-llretval
Do not initialiseLLretval with O bytes. Note that you @ © take care of initialisation oLLret-
val yourself when using this option.

——no-line—directives
Do not generatéline directives in the output. This means all errors will be reported nedaiti the

output file. By dediult LLnextgen generatestline directives to make the C compiler generate
errors relatre o theLLnextgen input file.

——no-llreissue
Do not generate thiel reissuevariable, which is used to indicate when a token should be reissued
by the lexical analyser.

——no-prototypes—header
Do not generate prototypes for the parser and other functions in the header file.

——not-only-reachable
Do not only analyse reachable ruletknextgen by default does not takunreachable rules into
account when doing conflict analysis, as these can cause spurious confligeserHd the
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unreachable rules will be used in the future, one might already want to be notified of problems
with these rulesLLgen by default does analyse unreachable rules.

Note: in the case where a rule is unreachable because the only akedratother reachable rule

that mentions it is ner chosen (because of a ¥eid directive), the rule is still deemed reachable

for the analysis. The only way twad this behaviour is by doing the complete analysis twice,
which is an excesgt anount of work to do for a very rare case.

——reentrant
Generate a reentrant parsBy default, LLnextgen generates non-reentrant parsers. A reentrant
parser can be called from itselfytbnot from another thread. Use ——thread—safe to generate a
thread-safe parser.
Note that when multiple parsers are specified in one grammar (using multiple %stanediecti
and one of these parsers calls anotéitirer the ——reentrant option or the ——thread-safe option is
also required. If these parsers are only called when none of the others is running, the option is not
necessary.
Use only in combination with a reentrant lexical analyser.

——show-dir
Shaw directory names of source files in error ararming messages. These are usually omitted for
readability but may sometimes be necessary for tracing errors.

——thread—safe
Generate a thread-safe par3émread-safe parsers can be run in parallel iiemdint threads of the
same program. The interface of a thread-safe parseirfesedif from the regular (and then reen-
trant) version. See the detailed manual for more details.

—-token—pattern=pattern
Specify a regular expression to match with unknown identifiers used in the grathraar
unknovn identifier matched, Lnextgen will generate a toén declaration for the identifiefhis
option is primarily implemented to aid in the first stages géldpment, to allev for quick testing
for conflicts without having to specify all the &is yet. A list of tokens can be generated with the
——dump-tokensoption.
Note: this option is not alays available. It requires the POSIXgex API. If the POSIX rgex API
is not available on your platform, or theLnextgen binary was compiled without support for the
API, you will not be able to use this option.

By runningLLnextgen using the namé&lgen, LLnextgen goes intoLLgen-mode. This is implemented
by turning of all default extra functionality lile LLreissug and disallowing all extensions to the gen
language. When running Akgen, LLnextgen accepts the following options frohi gen:

-a Ignored.LLnextgen only generates ANSI C.

—hnum Ignored.LLnextgen leaves gotimisation of jump tables entirely up to the C—compiler.

~j[nuni

Ignored.LLnextgen leaves gotimisation of jump tables entirely up to the C—compiler.

o Ignored.LLnextgen leaves gotimisation of jump tables entirely up to the C—compiler.
-V Increase the verbosityvd. See the description of ther option abee for details.
-w Suppress all warnings.
—X Ignored. LLnextgen will only generate token sets in LL.outpulhe etensive eror-reporting

mechanisms ihLnextgen make this feature obsolete.

LLnextgen cannot create parsers with non-correcting emeoovery. Therefore, using then or —s options
will causeLLnextgen to print an error message and exit.

COMPAT IBILITY WITH LLGEN
At this time the basid Lgen functionality is implemented. This includesegything apart from the
extended user error-handling with the %onerror divecthd the non-correcting error-recay.
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Although I've tied to copy the behaviour of Lgen accuratelyl haveimplemented some aspects slightly
differently. The following is a list of the differences in behaviour betwielegen andLLnextgen:

. LLgen generated both K&R style C code and ANSI C cadeextgen only supports generation
of ANSI C code.
. There is a minor difference in the determination of the default choicksextgen simply

chooses the first production with the shortest possible terminal production] Wida also tales
the complexity in terms of non-terminals and terms into account. There is also a nferendd
when there is more than one shortest altereatid some of them are marked with ¥éia. Both
differences are notevy important as the user can specify which altereatiould be the deiult,
thereby circumventing the differences in the algorithms.

. The default behaour of generating one output C file per input and Lpars.c and Lpars.h has been
changed indvaur of generating one .c file and one .h file. The rationandor creating multiple
output files in the first placeas that it would reduce the compilation time for the generated parser
As computation power has become much more abundant this feature is no longer nexessary
the difficult interaction with the makprogram maks it undesirable. Thel gen behaiour is still
supported through a command-line switch.

. in LLgen one could hee a @rser and a %first macro with the same natidenextgen forbids
this, as it leads to name collisions in thevride naming scheme.df the oldLLgen file naming
scheme it could also easily lead to name collisions, althoughcth#d be circumvented by not
mentioning the parser in yof the C code in the .g files.

. LLgen names the labels it generates L_X, where X is a nunthéarextgen names these LL_X.

. LLgen parsers are aiys reentrant. As this feature is not usedywften,LLnextgen parsers are
non-reentrant unless the optienreentrant is used.

FurthermorelLnextgen has may extended features, for easievd®pment.

BUGS
If you think you hae found a lig, please check that you are using the latest versidriméxtgen
[http://os.ghalkes.nl/LLndgen]. When reporting bugs, please include a minimal grammar that demon-
strates the problem.

AUTHOR
G.P Halkes <llnextgen@ghalkes.nl>

COPYRIGHT
Copyright © 2005-2008 G.IMalkes
LLnextgen is licensed under the GNU General Public License version 3.
For more details on the license, see the file COPYING in the documentation dir€&tobyn*x systems
this is usually /usr/share/doc/LLnextgen-0.5.5.

SEE ALSO
LLgen(1), bison(1), yacq1), lex(1), flex(1).

A detailed manual fot.Lnextgen is available as part of the distrifiion. It includes the syntax for the
grammar files, details on Wwato use the generated parser in your programs, and details orotkiege of
the generated parsers. This manual can be found in the documentation di@etonyx systems this is
usually /usr/share/doc/LLnextgen-0.5.5.
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