NAME

flex –

SYNOPSIS –bcdfhilnpstvwBFILTV78+? –C[aefFmr] –ooutput –Pprefix – –– help –– version]

OVERVIEW flex,

Description

Patterns

Actions

managing "mini-scanners"

Options "%option" directive standard

Diagnostics

Files

Author

DESCRIPTION flex scanners: flex

genlex.yy.c, yylex(). –lfl

flex. flex "username" %% "%s" flex "username" "username" pattern "printf" action. The "%%" marks

_ _ %% \ _ _chars; _chars;

%% main() { yylex();

printf( "# # \n", num_ _ }

"num_lines" and "num_chars" yylex() main() second "%%" "\n"

the "."

/∗ ∗/ %{ /∗ ∗/ #include <math.h> %}

∗ %% {DIGIT}+ {

printf( " \n" } {DIGIT}+"."{DIGIT

printf( " \n" } ifthenbeginendprocedurefunction { printf( " \n" } {ID} printf( " \n"

"+""-""∗""/" printf( " \n"

"{"[^}\n]∗"}" /∗ ∗/

[ \t\ ∗ ∗/

" \n" %% char ∗∗argv; { ∗ ∗/ > "r" );

else

yylex(); }

tokens

The flex %%

definitions %% rules %%

The definitions name

The "name" _ _ "{name}" "(definition)"

∗ defines "DIGIT" "ID"

{DIGIT}+"."{DIGIT}∗

([0-9])+"."([0-9])∗

The rules flex lex.yy.c

second %% indented %{ and %} {} {} {} {} POSIX

with "/∗" "∗/". PATTERNS

" " " "

[^ " "

[^A-Z\ r∗ " ") r{2,5} r{2,} r{4} {name} "name" definition

"[xyz]\"foo" "foo \ \x. ∗’) \ \ \

"concatenation"

r

" ",

".

" ".) ^

"r/\n".

"newline" \ \ \r\ "r$".

<s> <s1,s2,s3>r

<∗>

<<EOF>> <s1,s2><<EOF>>

\ ^’.

foobar∗

(foo)(ba(r∗))

∗ either "foo" or "ba" "foo" "bar"

foo(bar)∗

"foo"’s-or-"bar"’s:

(foobar)∗

expressions. [: and :]

isXXX [:alnum:] isalnum() isblank(), [:blank:]

tab.

[[:alnum:]]

[[:alpha:][:digit:] [[:alpha:]0-9] [a-zA-Z0-9]

–i [:upper:] and [:lower:] [:alpha:].

"[^A-Z]" above unless "\n"

"[^A-Z\n]"

^"]∗

^ "<<EOF>>" ^

foo/bar$ <sc1>foo<sc2>bar

"foo/bar\n". ^ foo(bar$) foo^bar

"foo"

foo ∗ ∗/

flex token) yytext, yyleng. The action correspond-

flex %%

yytext pointer array. flex %pointer or %array %pointer, -l yytext %pointer is

yytext unput() yytext, lex versions.

%array yytext unput() yytext lex yytext

%pointer, %array.

%array defines yytext YYLMAX #define’ing YYLMAX your flex %pointer %pointer yytext yytext presently does not unput()

%array c++

ACTIONS

" " %% " "

rule.)

%% [ \ [ \ ∗ ∗/ { } flex %{ next %}

" " See

return called yylex(). yylex()

yytext %array (see yytext

yyleng yymore()

- ECHO

- BEGIN

- REJECT " " " Matched" yytext and yyleng flex "frob" _ %%

[ t\ _count;

REJECT, any "frob" REJECT’s

"abcd" "abcdabcaba" %% a ab abc .\ ∗ ∗/ REJECT any all REJECT can- -Cf or -CF

REJECT branch; not - yymore()

be appended yytext input "mega-kludge" "mega-mega-kludge" %%

First "mega-" "kludge" "mega-" yytext ECHO "kludge" rule "mega-kludge".

yymore(). First, yymore() yyleng correctly yyleng yymore().

yymore()

- yyless(n) n yytext and yyleng yyleng n "foobar" "foobarbar": %%

yyless BEGIN, for

yyless

- unput(c) c

parentheses. { /∗ ∗/ char ∗

>

} unput() beginning

unput() %pointer unput() destroys yytext, unput() (as %array EOF - input()

%% "/∗" {

{ ∗ ∗ ∗/ ∗ { ∗ ; ∗ ∗/ }

{ error( " " ); break; } } } C++, then input() yyinput(), C++ input.)

- YY_FLUSH_BUFFER YY_INPUT yy_flush_buffer() function,

- yyterminate()

" " yyterminate()

flex lex.yy.c, yylex(), yylex() is

{ } " " "YY_DECL" # _ lexscan,

Whenever yylex() yyin

return statement.

yyin yyrestart() yyrestart() FILE ∗ YY_INPUT yyin), yyin yyin yyrestart() flex,

yyin; YY_FLUSH_BUFFER yyrestart() does not INITIAL

If yylex() return

getc() calls yyin.

YY_INPUT _ "YY_INPUT(buf,result,max_size)" max_size buf result _ _ "yyin". _ %{ # _INPUT(buf,result,max_size) \ { \ \ _ \ } %}

_ yywrap() funcyywrap() yyin

does not INITIAL.

yywrap(), (in yywrap() –lfl

yy_scan_string(), yy_scan_bytes(), and yy_scan_buffer(). Buffers.

ECHO yyout FILE pointer. flex "<sc>" "sc"

<STRING>[^"] /∗ ∗/ ... } "STRING"

<INITIAL,STRING,QUOTE>\. { /∗ ∗/ ... } "INITIAL", "STRING" "QUOTE".

%s or %x inclusive exclusive BEGIN next BEGIN inclusive, exclusive, then only flex specify "mini-scanners"

%% <example> _something();

_else();

%% <example> _something();

<INITIAL,example> _else();

<INITIAL,example > bar example. <example> bar, example INITIAL, example inclusive (%s) dition. <∗>

%% <example> _something();

<∗> _else();

ECHO to: <∗>.\ BEGIN(0) "INITIAL" BEGIN(INITIAL) BEGIN(0). style.)

BEGIN "SPECIAL" yylex() enter_special

_special;

%% _ BEGIN(SPECIAL);

<SPECIAL>blahblahblah

"123.456" "123" integer "456" "expect-floats"

%{ #include <math.h>

%}

%%

<expect>[0-9]+"."[0-9]+ {

printf( " \n", } <expect>\n { /∗ ∗ "expect-number" ∗ ∗ numbers ∗/ BEGIN(INITIAL); } [0-9]+ {

printf( " \n", } "." printf( " \n" );

%% _ "/∗" BEGIN(comment);

<comment>[^∗\n]∗ /∗ ∗’ ∗/ <comment>"∗"+[^∗/\n]∗ /∗ ∗ ∗/ <comment>\ _num; <comment>"∗"+"/" BEGIN(INITIAL);

%% _ _caller; "/∗" { comment_ BEGIN(comment);

} ... <foo>"/∗" {

comment_ BEGIN(comment); } <comment>[^∗\n]∗ /∗ ∗’ ∗/ <comment>"∗"+[^∗/\n]∗ /∗ ∗ ∗/ <comment>\ _num; <comment>"∗"+"/" BEGIN(comment_caller);

YY_START macro. comment_caller

comment_ _START;

YYSTATE YY_START lex).

#define’s.

%% _buf[MAX_STR_CONST];

char ∗string_buf_ptr;

\" string_buf_ _

<str>\" { /∗ ∗/

BEGIN(INITIAL); ∗string_buf_ \0’; /∗ ∗ ∗/ } <str>\n { /∗ ∗/ /∗ ∗/ } <str>\\[0-7]{1,3 /∗ ∗/

"%o"

> /∗ ∗/ ∗string_buf_ } <str>\\[0-9]+ { /∗ ∗ \ \0777777’ ∗/ } <str>\\n ∗string_buf_ \n’; <str>\\t ∗string_buf_ \t’; <str>\\r ∗string_buf_ \r’; <str>\\b ∗string_buf_ \b’; <str>\\f ∗string_buf_ \f’;

<str>\\(.\n) ∗string_buf_

<str>[^\\\n\"]+ {

char ∗ ∗ ∗string_buf_ ∗yptr++; }

condition scope.

<SCs>{

where SCs <SCs> ’}’ ’{’.

<ESC>{

"\\n" \n’; "\\r" \r’; "\\f" \f’; "\\0" \0’; }

<ESC>"\\n" \n’; <ESC>"\\r" \r’; <ESC>"\\f" \f’; <ESC>"\\0" \0’;

_push_ _state)

new_state _state integers).

_pop_state() BEGIN.

_top_state()

"include" As flex YY_INPUT YY_INPUT

"include" flex

YY_BUFFER_ _create_ ∗

FILE

size YY_BUF_SIZE YY_BUFFER _STATE YY_BUFFER _STATE _buffer _state _BUFFER_ ((YY_BUFFER _

FILE yy_create _buffer yyin YY_INPUT; YY_INPUT yyin, FILE yy_create _buffer.

_switch_to_ _BUFFER_ _

new_buffer. yy_switch_to_buffer() yyin yy_switch_to_buffer() or yywrap() does not

_delete_ _BUFFER_

buffer

_flush_ _BUFFER_

YY_INPUT.

yy_new_buffer() yy_create _buffer(), new and delete

YY_CURRENT _BUFFER YY_BUFFER _STATE buffer.

<<EOF>>

/∗ the "incl" ∗ ∗/

%{ # _INCLUDE_ YY_BUFFER_ _stack[MAX_INCLUDE_DEPTH];

_stack_ %} %%

[^a-z\n]∗\

<incl>[ \t]∗ /∗ ∗/ <incl>[ t\n]+ { /∗ ∗/ _stack_ptr > _INCLUDE_ { " " ); } include_stack[include_stack_ YY_CURRENT_BUFFER;

"r" );

yy_switch_to_buffer(

yy_create_ _BUF_

BEGIN(INITIAL); } <<EOF>> { _stack_ptr < { yyterminate(); } else

{ yy_delete_ _CURRENT_ yy_switch_to_buffer(

include_stack[include_stack_ } }

YY_BUFFER _STATE yy_delete_buffer() yy_switch_to_buffer(), yylex()

yy_scan_ ∗str)

yy_scan_ ∗

scans len bytes.

copy since yylex()

yy_scan_buffer(char ∗ _size_ base, size which must be YY_END_OF_BUFFER _CHAR base[0] through base[size-2], inclusive.

base YY_END_OF_BUFFER _CHAR yy_scan_buffer()

yy_size_t

"<<EOF>>"

yyin YY_NEW_FILE;

return statement;

yyterminate() action;

yy_switch_to_buffer()

<<EOF>> <<EOF>> all have <<EOF>> <<EOF>>

<INITIAL><<EOF>>

%%

<quote><<EOF>> {

error( " " ); yyterminate(); } <<EOF>> { ∗ ∗filelist, "r" );

else

yyterminate(); }

YY_USER_ACTION # YY_USER_ACTION yy_act

# _USER_ _act]

where ctr YY_NUM_RULES –s), for ctr is:

_NUM_RULES];

YY_USER_INIT

yy_set_interactive(is _interactive) sidered interactive.

the –I or %option never-interactive yy_set_interactive()

yy_set_bol(at_bol)

YY_AT_BOL() ^’

YY_BREAK, "break" YY_BREAK #define YY_ "break" "return"!)

"return" YY_BREAK

- char ∗yytext

%array yytext where YYLMAX

%array yytext to input() and unput(), yytext %array is %pointer, %array –+ flag). - - FILE ∗yyin flex

flex yyrestart() yyin at

- ∗new_ yyin

calling yyrestart() with yyin

- FILE ∗yyout ECHO - YY_CURRENT _BUFFER YY_BUFFER _STATE - YY_START BEGIN

flex yacc parser-generator. yacc yylex() yylval. flex with yacc, one –d yacc y.tab.h %tokens yacc flex "TOK_NUMBER" %{ #include "y.tab.h" %} %% _NUMBER;

OPTIONS flex –b lex.backup.

all –Cf or –CF –p

–c –d debug global yy_flex_debug stderr

" ")

–f specifies –Cfr

–h "help" flex’s stdout –? and –– help are –h. –i instructs flex case-insensitive flex input

yytext

–l lex full – or -CF " " YY_FLEX_LEX_COMPAT being # scanner. –n –p the flex

yymore(), the ^ –I

–s stdout)

–t instructs flex lex.yy.c.

–v flex stderr flex flex –V), –w –B instructs flex batch interactive –I –B certain little lot –Cf or –CF options –B –F fast (-f),

"keywords" "identifier"

"case" _CASE; "switch" _SWITCH; ... "default" _DEFAULT; _ID;

"identifier" -F. –CFr –+.

–I instructs flex interactive

another

Flex interactive –Cf or –CF flex cannot use –I –Cf or –CF. allowed.

not –B

–L instructs flex #line flex # flex lex.yy.c flex’s

–T makes flex trace stderr

flex.

–V stdout –– version –V.

–7 instructs flex –7 –8 –Cf or –CF –7 Flex’s –Cf or –CF, flex

–v –Cfe or –CFe

–8 instructs flex –Cf or –CF,

–7 –+ –C[aefFmr]

–Ca ("align"

–Ce directs flex flex "[0-9]"

scanned). –Cf full flex

–CF –F flag) –+. –Cm directs flex

"if" scanned). –Cr bypass fread() or getc(), read()

–Cf or –CF. Using –Cr yyin

–Cr YY_INPUT –C –Cf or –CF and –Cm

–Cem, flex

-Cem -Cm

-Ce -C -C{f,F}e -C{f,F} -C{f,F}a

–Cfe

–ooutput output lex.yy.c. –o with the –t stdout #line –L option output.

–Pprefix yy flex prefix. –Pfoo yytext to footext. lex.yy.c to lex.foo.c.

yy_create_buffer yy_delete_buffer yy_flex_debug yy_init_buffer yy_flush_buffer yy_load_buffer_state yy_switch_to_buffer yyin yyleng yylex yylineno yyout yyrestart yytext yywrap

yywrap and yyFlexLexer

flex yywrap(), must as –lfl –Sskeleton_file flex flex flex %option %option

"no"

(use " "

"%array" "%pointer" (default)

Some %option’s

always-interactive "interactive" isatty()

main main() yylex(). noyywrap

never-interactive "interactive" isatty()). always-interactive.

stack

stdinit initializes yyin and yyout to stdin and stdout,

of nil. lex stdin and stdout

yylineno

directs flex yylineno.

yywrap yywrap() yyin yylex() again).

flex REJECT or yymore() reject and yymore

"ABC"

-oABC, and

"XYZ"

-PXYZ. Finally,

"foo"

–+ flex foo yyFlexLexer, so flex foo::yylex() yyFlexLexer::yylex(). yyFlexLexer::yylex() yyFlexLexer::LexerError())

yy_push_ _pop_ _top_state yy_scan_ _scan_ _scan_string

(though yy_push_state() flex –C

REJECT

%array

’^ yymore() unput() yyless() yyless().

REJECT option. –b lex.backup

%% _KEYWORD; _KEYWORD;

State #

\ \ State # 3 \ \ State # 3 \ \

"fo" # "foob" "foo" # "fooba" –Cf or –CF, "error" rules: %%

_KEYWORD; _KEYWORD;

fooba foob fo { /∗ ∗/ _ID; } "catch-all" rule: %% _KEYWORD; _KEYWORD;

_ID;

flex every

Variable REJECT %% mouserat/(cat

%% mouse/cat rat/cat

%% mouse mouse not

yytext)

%% _ "/∗" BEGIN(comment);

<comment>[^∗\n]∗ <comment>"∗"+[^∗/\n]∗ <comment>\ _num; <comment>"∗"+"/" BEGIN(INITIAL);

%% _ "/∗" BEGIN(comment);

<comment>[^∗\n]∗ <comment>[^∗\n]∗\ _num; <comment>"∗"+[^∗/\n]∗ <comment>"∗"+[^∗/\n]∗\ _num; <comment>"∗"+"/" BEGIN(INITIAL);

"distributed" adding rules does not ∗ ’.

%% asm auto break

volatile ∗ ∗/ .\ ∗ ∗/

%% asm auto break

volatile ∗ ∗/

[a-z]+ .\ ∗ ∗/

%% asm\n auto\n break\n

volatile\n while\ ∗ ∗/

[a-z]+\n .\ ∗ ∗/

while we flex like "auto" "auto" "auto" "auto\n"

%% asm\n auto\n break\n

volatile\n while\ ∗ ∗/

[a-z]+\n [a-z]+ .\ ∗ ∗/ –Cf, flex flex short

yytext

"large" "huge"

flex flex yyin, yyout.

FILE ∗ streams.

flex –+ %option c++), flex++. lex.yy.cc lex.yy.c.

FlexLexer.h, classes.

FlexLexer,

∗ YYText() yytext.

yyleng.

or 1 if was _ yy_flex_debug

yy_switch_to_ _create _buffer() (though istream ∗ FILE ∗ _flush_buffer(), yy_delete_buffer(), and yyrestart() istream ∗

FlexLexer.h is yyFlexLexer, FlexLexer.

∗ arg_ ∗ arg_ yyFlexLexer

cin and cout, respectively.

yylex() S from yyFlex- Lexer S inside yylex(), "S" flex yyFlexLexer. yyFlexLexer::yylex(), flex generates S::yylex() yyFlexLexer::yylex() yyFlexLexer::LexerError()

_streams(istream ∗ new_ ostream ∗ new_ reassigns yyin to new_in yyout to new_out (ditto), yyin

∗ new_ ∗ new_ switch_ _ _ yylex().

yyFlexLexer ∗ _ max_size buf "interactive" –B and –I YY_INTERACTIVE. LexerInput()

#ifdef. ∗ size buf, "internal" ∗ stream cerr yyFlexLexer entire yyFlexLexer –P option

%array %pointer

%{ %} string \"[^\n"]+\"

\t]+

{alpha}{dig}\$)({alpha}{dig}[_.\-/$])∗ {dig}+\.?([eE][-+]?{dig}+)? {dig}∗\.{dig}+([eE][-+]?{dig}+)?

number {num1}{num2} %% {ws} /∗ ∗/ "/∗" {

{ \n’) ++mylineno; ∗’) { break;

else

unput(c); } } } {number} cout number YYText() << ’\n’; \ {name} cout name YYText() << ’\n’;

{string} cout string YYText() << ’\n’; %% ∗ argc ∗ ∗∗ /∗ argv ∗ { FlexLexer∗ while(lexer-> ; } –P prefix= yyFlexLexer xxFlexLexer. <FlexLexer.h > yyFlexLexer # # #include <FlexLexer.h> # # #include <FlexLexer.h>

"xx" "zz" for

experimental

flex lex

lex specification, %pointer unput() yytext, which

flex’s –l lex

–l option.

flex lex lex yylineno –l or

yylineno

yylineno

input() input() yywrap() input() as EOF.

YY_INPUT macro. The flex input()

yyin. unput() - flex lex

are " " - output() ECHO yyout (default stdout). output() - lex

specification. flex ∗ %% foo{NAME} " \n" ); %% "foo" "foo[A-Z][A-Z0-9]∗?" "[A-Z0-9]∗". With flex, "foo([A-Z][A-Z0-9]∗)?" "foo" will match. ^ $ not

<s> and <<EOF>> flex definition.

Using –l lex

lex

%% foobar< > { foobar_action(); } flex lex %r specification.

unput(), yytext %array. lex –l

{} lex interprets "abc{1,3}" as " " flex " " specification.

^ lex interprets "^foobar" as " " flex " " specification.

%a lex flex scanners; flex

_ # flex or lex. YY_FLEX_MAJOR _VERSION and YY_FLEX_MINOR _VERSION flex

flex lex

%option

yy_scan_ yyterminate() yy_set_interactive() yy_set_bol() YY_AT_BOL() <<EOF>> <∗> YY_DECL YY_START YY_USER_ACTION YY_USER_INIT # %{} flex lex,

_ _foos_seen;

_foo(); flex DIAGNOSTICS

"foo" "catch-all" rule:

_identifier(); _foo();

Using REJECT warning, –s –s reject_used_but_not_ or yymore_used_but_not_ REJECT or yymore() flex flex # %option reject or –s %array YYLMAX #define’ing YYLMAX flex input. – ’x’ – –Cf or –CF –7 unput() yytext.

REJECT.

<> <>

FILES –lfl lex.yy.c lexyy.c lex.yy.cc -+. <FlexLexer.h> FlexLexer, yyFlexLexer.

flex.skl lex.backup –b lex.bck

"dangerous " "zx∗/xy∗" ∗

{n} "foo{3}" fixed variable %% abc xyz/def

unput() %array –l used.

<stdio.h> getchar(), with flex input() instead. –v REJECT, REJECT –f or –F options. The flex

LEX–

Addison- flex AUTHOR

flex @

@

headaches.

@ee.lbl.gov.