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1  ANTLR : ἷ ̂Meta-Languagẽ  

ANTLR 3 ĺĺ ‍ ̂parsers̃̆ ‍ ̂lexers̃̆ ‍

̂tree-parsers̃ (҂ tree-walkers)Ȃ ұ ANTLRG LL(k) ‍ 3

̆ з ̆נ ӊ lexers ‍ ҂ Ȃנ ӊ ⁞

̆ᴔ Ԉ   ᾃ Ὧұ ANTLR Ȃ 

1.1ἷ ̂Meta-Language Vocabularỹ 

(Whitespace)  

http://www.parr-research.com/~parrt
ANTLR%20FAQ%20at%20jguru.com
http://www.antlr.org/


ȁtab ‍ ̆ ANTLRѐ Ԉ‍ ̆

ת Ѯ ̆ ԏֶ Ȃᴿ ̆ľFirstName LastNameĿANTLR чэ

̂token reference ̃ ‟ а Уэ ̂tokeñ̆ ̆ ᾋ Уэ ̂token Ȃ̃ 

̂Comments̃  

ANTLR C C++ Ȃ ‡ѐ J̆ava

҂ Ԉ ̆ Ḁ̆ Ҿ Ԉ ּ   ֒Ȃᴿ  ̔

/** ᾅ ╨  

 * @ӛ  Terence Parr  

 */  

class ExprParser  

  

/** ┤  */  

factor : .. .   

̂Characters̃ 

ẹ Javaѐ Ȃ ԏꜛ ὧ ⁸ Ѭ (e. g. , ' \ 377' )ȁUnicode

(e. g. , ' \ uFF00') Java ⁞ Ѭ( ' \ b', ' \ r', ' \ t', ' \ n', ' \ f', 

' \ '', ' \ \ ' )Ȃ ‍ ‡ѐ̆ Ԇ Уэ Ԉ ὡ ѐ רּ⁮

Ȃ ‍ ѐ а Ȃ 

֒ ̂EOF̃   

EOF ̂Tokeñ Ԉ Ю ‍ ‡ ╟ ̔  

  rule  : (statement)+ EOF  

ᴔ Ԉ ‍ ‡ ╟ᴐ̂action ̃ѐ EOF_CHAR̔ 

// make sure nothing but newline or  

// EOF is past the #endif  

ENDIF 

{  

  boolean eol=false  

}  



     :   "#endif"  

         ( (' \ n' | ' \ r') {eol=true } )?  

         {  

           if (!eol) {  

             if  (LA(1)==EOF_CHAR) {error("EOF") }  

             else {error("Invalid chars") }  

           }  

         }  

      

ᴔ Ԉ ֒ ᴐУэ ת̆ Э а Уэ ̆ У ֒Ȃ 

ᴔ ᴔ ‍ ѐ  CharScanner ȂuponEOF()   ̔ 

/**  YourLexer. nextToken() ‍  

 *  ⁮ EOF ֒ Ȃ 

 *  EOF а Ȃ 

 *  У ‡ ⁮ EOF̆ аֶ ̆ 

*  ѝ ֶ   IOExceptionȂ EOF ֒ Ȃ 

*  ὤ Ἴ₥ ḣ ̆ з ‍ EOF  

*  EOF ̆uponEOF() ֶ Ȃ  

 *  ᴔ҂   ̆ ѝ Уэ EOF̆  

*  Ү Э ⁮ ֒ ̆ ⁮ ֒ ̆ ⁮ ֒  

* ֒Ȃ 

 */  

public void uponEOF()  

  throws TokenStreamException, CharStreamException 

{  

}  

֒ ӝ ̂ӱ 2. 7. 1 ̃̆ ѝ Terence - 1 ᴐУэ

а Уэ ( - 1  ļ\ uFFFFĽ... )Ȃ 

ѕ̂Strings ̃ 



ѕ Уэ ‟Ȃ ѕѐ Ԉ ѐ

Ѭ (ὧ ⁸̆Unicode )Ȃ ₥ ANTLR аἵ Unicode  ѕ ѐ̂ᴔа

а Ѭ ̃̆ ѝ anglr . g ֒ѐ charVocabulary ѝ ascii Ȃ 

‍ ‡ѐ̆ ѕ ѝ ὡ ѐ רּ ‟ (ᴿ ̔ 

ľfor Ŀ ұ ļfĽ ļoĽ ļrĽ)Ȃ 

‍ ‡ѐ̆ ѕԆ ̂tokens̃, з э У ѕ ‍ Уэ

Ȃ ̆ANTLR а… ‍ ‡ רּ ѕȂ ̆ANTLR Ҿ ѕ

ὡ⁮У б ‍ Ὧ ѐȂ ּ ‍ ₥̆ANTLR ӊ

Ԇ ѐ э ᾃ ̆ ⁮Уэּר ֶᶢ Ȃᴔ҂

Ԉ ╟ ͡͡ ╟Ԇ ‍ ⁸Ȃ  

ᴔ҂ ᴔ ╟ᴐ̂ action ѐ̃ᴳ э ḣ̆R

‍Ȃ ұ Ҿ ѕ ̆ Ҿ ѕ ḣ Уэ

LITERAL_xxx ḣ̆ xxx э Ȃᴿ ̆ ѕľreturnĿУэ

LITERAL_returnḣбѮὯ Ȃᴔ҂ Ԉѝ ̂tokens section ̃ѐᴳ ‍ У

э Ȃ 

̂Token reference s̃  

Ԉ ᾗ ѝ Ȃ Ю Ԉ ֗ ȁ Ю‚ Ȃ

‍ ‡ѐУэ רּ Ȃ ‍ ‡ѐ Уэ

Уэּר ‡ Ȃ ̆ ‍ ѐ ᴐ

Уэ ‡ Ȃ 

Ѭ̂Token definitions ̃ 

‍ ѐ Ѭб ‡ Ѭ ת̆ а

‡Ȃᴿ ̔ 

class MyParser extends Parser  

idList : ( ID )+    // ά χ 

  

class MyLexer extends Lexer  



ID : ( ' a' .. 'z' )+    // χ     

‡ ̂Rule references ̃ 

Ԉ ᾗ ANTLR ‡ Ȃ Ю Ԉ ֗

̆ Ю‚ Ȃ ‡а ‡Ȃ 

╟ᴐ̂action ̃̂Actions ̃ 

ѐ ‟̂ ̃ Ѭ╟ᴐ̂action ̃Ȃ ѕ ѐ

а ╟ᴐ̂action ̃‍ Ȃ 

╟ᴐ̂action ̃ ̂Arguments Actions̃ 

ѐ ‟̂ ̃ ╟ᴐ̂action ̃ Ȃ ѕ ѐ

а ╟ᴐ̂action ̃‍ Ȃ [] ѐ Ѭ ̆ з

‍ Ȃ  

codeBlock 

[int scope, String name] // ẫת  

returns [int x]          // ת  

: ...   

  

// pass 2 args, get return  

testcblock  

{int y }  

 :  y=cblock[1,"John"]  

  

ӝḥ ұ ԏᴳ ת̆ EBNFѐ Ѭ

(grammatical grouping symbols) Ȃ 

̂Symbols̃  

Ю ҩ ANTLRѐᴳ Ὧ Ȃ  

    



( ... )   ‡  

( ... )*   ꜛ ‡̂ э̃  

( ... )+   ꜛ ‡̂Уэ э̃  

( ... )?   ̂ э Уэ̃  

{ ... }   Ѭ╟ᴐ̂actioñ   

[ ... ]   ‡   

{ ... }?   Ѭ   

( ... )=>    

|     

..     

~    

.     

=  ḣ  

:  , ‡   

̕  ‡   

<... >  ἷ   

class     

extends    

returns   ‡   

options   options   



tokens  tokens   

header  header   

tokens  token Ѭ   

1.2 Header ̂Header Sectioñ 

Уэ header ꜛ ҩ֗ᴉ ANTLR Ԇ  ⁮ ‍ ₥

̂ ̔ ѝ נ include ȁimport ̃Ȃ эў C++  ѐ̆ ѝC++

УҾἷ Ѯ₥ Ȃ Javaѐ̆ Ԉ ѝ ‍ УҾꜛ

֒ȂУэ header ẹЮ ̔ 

header {  

  source code in the language generated by ANTLR  

}    

header ֒ У Ȃ а ֶ̆ а header Ȃ

Ȃ  

1.3 ‍ Ѭ̂Paser  Class Definitions ̃ 

‡ бУэ ‍ Ὧ ȂУэ ֒̂ . g̃ ꜛ Уэ ‍

Ѭ̂ Ԉ ‍ ‍ ̃̆ Уэ ‍ ѬἼұὲ ̂options ̃

‡ ѬȂ ֒ѐ ‍ Ѭ Ю ̔  

{ optional class code preamble }  

class YourParserClass extends Parser  

options  

tokens 

{ optional action for instance vars/methods }  

parser rules ...      



ѐ Ԇ ̆ ‍  ѐ Уэ ̆ ‡ ֶ

э   Ȃ Cѐ̆ Уэ ̆УҾ ‍ ̂name- mangling̃

ᴳ ‡  ὤ У Ȃ 

₥ Ԉ ꜛ {} ѐ ֗ Ȃ₥ ̆ ̆

 ⁮ ֒ѐ̆ з ѬѮ₥Ȃ  

а ‍ ̆ ѝ Уэ ֒ б э ֒

Ȃ ̆Уэ ‍ ѝ ̆ ⁮ ⁮ЮУэ Ȃ 

ᴔ Ԉ ‍ ̆ ᴐѝ ‍ ѐ Ԇ Ȃ э

ὤ ᶕ ѐ̆ ANTLR. LlkParser Ȃᴿ ̔ 

class TinyCParser extends Parser(" ANTLR. debug. ParseTreeDebugParser")  

1.4 ‍ Ѭ̂Lexcal Analyzer Class Definitions ̃ 

Уэ ‍ ӊ Уэ Ὧ ұ ὡ ѐ ‍

Ȃѝҩ ‍ ᴔ̆ Уэ ‍ ̆ ҩ ᴉ ὡ ‍

Ȃ ұנ ‍ ̔  

{ optional class code preamble }  

class YourLexerClass extends Lexer ̕ 

options  

tokens 

{ optional action for instance vars/methods }  

lexer rules ...  

‍ ѐ ‡ ѝ ѐ Ȃ э ֒̂ . g̃ ꜛ Уэ

‍ Ȃ ‍ ‍ ԈԈ֗   ֒ѐȂ 

₥ ̂optional class code preamble ̃ {} ѐ ֗ Ȃ₥ ‍

̆ ̆  ⁮ ֒ѐ̆ Ѭ Ѯ₥Ȃ 



ᴔ Ԉ ѬУэ ‍ ̆ Ԉ ᴐѝ ‍ Ȃ э

ὤ ᶕ ̂fully - qualified ̃̆ з ѐ̆ ANTLR. CharScanner

Ȃ 

1.5 ‍ Ѭ̂Tree-parser Class Definitions ̃ 

Уэ ‍ ẹУэ ‍ ӑ ‍ ү

̂Abstract Syntax  Treẽ̆ а Ȃ ‍ Ѭ נ

ұ ‍ ӑ ‡ Ѭѐ ꜛ ὲ Ю Ȃ Ўэ

֒̂. g̃ѐ ꜛ Уэ ‍ Ȃ 

{ optional class code preamble }  

class YourTreeParserClass extends TreeParser̕ 

options  

tokens 

{ optional action for instance vars/methods }  

tree parser rules ...  

ᴔ Ԉ ѬУэ ‍ ̆ Ԉ ᴐѝ Ȃ э

ὤ ᶕ ̂fully-qualified̃ ̆ з ѐ̆ ANTLR. TreeParser Ȃ 

1.6  ̂Option Section ̃ 

а ‍ э ԇ ̆ ѐ Ԉ

⁮ Ȃ ̆ ѝ Ὧ ⁮ а ANTLR Ȃ

‍Ԉ options Ὧ Ὧ̆ꜛ э /ḣ ḣ Ȃ Ԉѝ э ֒ȁ э ȁ

э ‡ э ‡ Уэ Ȃ 

ᴔ҂ ԈѝУэἷ Уэ ̆ᴿ Ȃ 

1.7  ̂Tokens Sectioñ 

ᴔ ѬУэľ Ŀ ̆҂ ὡ бὲὯ ̆ Ԉᴳ

Ѭ ԏȂ ұ ̆ ұ



ὡ Ȃᴿ ̆ᴔ EXPR ѝ Уэ ̆DECL

̆ ԏȂ ѝ EXPR ὡ ̆ᴔ

а ѐ Ѭ Ȃᴳ Ю Ѭ Ҿ Ȃ 

tokens {  

    EXPR; 

    DECL; 

}  

̔  

tokenSpec : "tokens" LCURLY 

            (tokenItem SEMI)+  

            RCURLY 

          ;  

 

tokenItem : TOKEN ASSIGN STRING (tokensSpecOptions)? 

          | TOKEN  (tokensSpecOptions)? 

          | ST RING (tokensSpecOptions)? 

          ;  

tokensSpecOptions 

          : "<"  

              id ASSIGN optionValue 

              ( SEMI id ASSIGN optionValue )*  

            ">"  

          ;  

token ѐᴔ Ԉ Ѭ ḣ̆ ̆ ԏ бУэ ̆ Юᴿ Ȃ 

tokens {  

    KEYWORD_VOID="void";  

    EXPR; 

    DECL; 



    INT="int";  

}  

Ԉ Ѭ ѕֶ ѝᴔ ‍ ѐ ԏ ҩ Ȃ 

ὡҩꜛ Уэ ̆ T̆ ᴔ Ԉ

ѐ ╗ T = ľ ѕ Ŀ Уэ ѕ Ὧ ⁮ ̂҂ T̃ Ȃ

נ ̆ ὡ ѐ ѬҩУэ ḣ̆ "_int32" ת̆ Ὧ ̆

ᴔ Ԉ ѐὯ Уэ ̆ᴿ INT32="_int32" Ȃᴔ Ԉѝ ѐ Ѭ

Ѭ Ȃ ₥ Ө AST=class - type - to - instantiate Ȃ 

// Ѭ … э AST  

// Ԉ ѐ  

tokens {  

    PLUS<AST=PLUSNode>; 

    STAR<AST=MULTNode>; 

}  

1.8 ̂Grammar Inheritancẽ 

̆ᴿ C++ Javă ἵ ᴔ ѬУэ ̆ б

⁞שּ ̆ ᵏҩ Ȃľ Ŀ ҩ / ̆ з

ᶢ ҂ֶ ╟ּ ȂANTLR ҂̆ ұУэ …

⁸Ȃ Ὧ ╟ᴐ̂actioñ Ԉ ᶢ Ȃ 

1.9 ‡ Ѭ̂Rule Definitions ̃ 

ѝANTLR ‍ ᴐ ‍ ̆ Ԉ ‍ ‡ ‡ Ԉ

ȂУ ‡ ̆ ԏᴳ atom Ԇ ὡ ѐ Уэἷ ̂ Ȃ̃ 

ὡ ѐ atoms эҵ ‡ Ȃ Уэ ‡ Уэ ЎҾ

̆Уэ "throws" ̆Уэ ‫ ᴐ̂action╟ע ̃̂init - action ̃̆Уэ

ḣ̆ Уэ э Ȃ 

ANTLR ‡ ѝ̔ 



rulename 

    :   alternative_1  

    |   alternative_2  

   ...  

    |   alternative_n  

    ;      

‡ ̆ᴳ Ю ̔ 

rulename[ formal parameters ] : ... ;  

ᴔ ӱ ‡ Уэḣ̆ᴳ returns Ὧ ̔ 

rulename return [ type id ] : ... ;      

type Уэ ̆id Уэ ȂJavaѐУэ

У ‍ ת̆ ᴿ Уэ ѕ У

̔ 

id return [String[] s]: ( ID {...} )* ;  

̆ C++̆ ֶ ̆ᴿ ̔ 

id return [char *[] s]: ... ;      

return id ֶּ  Ԇ Ȃ╟ᴐ̂action ̃ id ḣ

ḣȂа ╟ᴐ̂action ̃ѐᴳ retu rn ԇȂ 

ѝҩ ᴔ ‍ ̂ ‍ ‡̃ Ԉ   ANTLR ̆ᴳ Ȃ

ᴿ ̔Ю Уэ ‡ ‍ ̆ ‍   MyException ̔ 

class P extends Parser;  

 

a throws MyException  

  : A  

  ;  

ANTLRѝ ‡ a ЮԆ ̔ 



    public final void a()  

        throws RecognitionException,  

               TokenStreamException,  

               MyException 

    {  

        try {  

            match(A);  

        }  

        catch (RecognitionException ex) {  

            reportError(ex);  

            consume(); 

            consumeUntil(_tokenSet_0);  

        }  

    }  

‡ а Ȃ 

‫ ᴐ̂action╟ע ̃̂Init - actions ̃ ᾐ ₥ Ȃ‫ ᴐ̂action╟ע ̃

̂Init - actions б̃У ╟ᴐ̂ action а̃ ̆ ѝ ԏ ֶ ̆ ̂guess modẽ

ὯȂ ̆ ԏ ұ ѬȂ 

rule  

{  

    init - action  

}  

    :   ...  

    ;      

‍ ‡̂Lexer rules ̃Ȃ ‍ ѐ Ѭ ‡ УэԈ ᾗ

Ȃ Ҿ ‡ רּ ὡ ̆ а ѐ Ȃ ἷ ꜛ

̂t oken references ̃̂ ‍ ‡ ̃̆ ѕȂ ‍

‡ б ‍ ‡ ὤ ̆ ֶ ḣ̆ ̆ ‍



‡ Ԉᴳ ᴳ Ȃ Ὧұ ‡ ̌ ANTLR ‍

Ȃ 

‍ ‡̂Parser rules ̃Ȃ ‡ ұ ̆ ‡

ұ Ȃ ‍ ‡а ḣȂ ‍ ‡ѐ ֶ

ѝ ̂token references ̃ ᴳ ANTLR ѕ ẏ ѐ̆ Ԉ

Ὧ ‍ ѐ ╟ᴐ̂action ̃ Ȃ 

‍ ‡ Ԉ ᾗ Ȃ 

‍ ‡̂Tree-parser rules̃Ȃ ‍ ‡ѐ̆Уэ ἵ ү

רּ ȂУэ ‍ ‡  ̔נ

rule : A B C;  

ľᵑ רּ A B CĿȂУэ ‍ ‡ ֶᴳ Ю ̔ 

rule : #(A B C);  

ľּר Уэ A ̆ Ю ‟ רּ̆ B CĿȂ э Ԉ

֗ ̆ Ԉ EBNF ᴳ ᴳ #̂Χ̃̆ᴿ ̔ 

rule  : #(A B #(C D (E)*) );  

1.10 ӊ ἷ ̂Atomic Production Elements ̃ 

̂Character literal Ȃ̃ ӨӨ Ԉ ‍ ‡ѐ Ȃ э

ֶ ὡ רּ Ȃа Ѭ ‡ ѐ ἷ ̆ ѝ ‡ а

רּ Ȃᴿ ̆ ᴔ רּ ļ͕̆ Ľ а Ѭ Ȃ

ѕ ἷ Ȃ 

ᴔ ֶ ╗⁮ὤ ѐ̂έᴇ charVocabulary Ȃ̃

ᴔ ̆ ļ.Ľ ļ~cĽ̂ c ֗ ̃̆ ֶ ᴐ Ȃ 

ᴔа ⁞ Unicode Ȃᴿ ̆Ю Уэ ѝ LETTER ‡̆ רּ‡

ѝ Unicode ̔ 

 

protected  

LETTER 

    :   ' \ u0024' |  



        ' \ u0041'..' \ u005a' |  

        ' \ u005f' |  

        ' \ u0061'..' \ u007a' |  

        ' \ u00c0'..' \ u00d6' |  

        ' \ u00d8'..' \ u00f6' |  

        ' \ u00f8'..' \ u00ff' |  

        ' \ u0100'..' \ u1fff' |  

        ' \ u3040'..' \ u318f' |  

        ' \ u3300'..' \ u337f' |  

        ' \ u3400'..' \ u3d2d' |  

        ' \ u4e00'..' \ u9fff' |  

        ' \ uf900'..' \ ufaff'  

;  

 

ᴔ Ԉ ὲ ‡ѐ Э ‡̔ 

ID  :   (LETTER)+ 

    ;  

ANTLR Ԇ ὡ а lexer Ȃ 

ѕ ̂String literal ̃Ȃ ‍ ‡ѐ ѕ ֶѝ ѕ

ѬУэ ̆ з ѕ Ὧ lexer ѐ Ȃ Ὧ lexer

ֶ ╟ Уэ רּ Ԉ̆ רּ Уэ ḣȂ רּ ̆

ֶ ѝӱ ‍ ̂parser̃ ὡ ѝ ḣ Ѭ Ȃᴔ Ԉ

Ὧ ╟ ̆ Уэ נ ID ‡ ╟ Ȃ ‍ ѐ ѕ

ֶ ╗Уэἷ ̆έᴇ Ю Ȃ 

‡ѐ ѕ ֶ ‟̆ У ᾗ ȂR ̆ Ю ‡

Ѭ̔ 

BEGIN : "begin" ;  

э ‡ ԈԈ У ╖ ᾗ̔ 

BEGIN : 'b' 'e' 'g' 'i' 'n' ;      



Ѭ ‡ ѐ ̆ ѝ ‡ а רּ ‍ ̂lexer ̃

ѐ Ȃ 

̂Token Referencẽ Ȃ ‍ ‡ѐ ᴔ ᴳ

⁞Уэ Ȃ Э аֶ Ὧ ‡ĺĺ ‍ ּ

‍ ̂parser̃Ȃ 

‍ ‡ѐ ‡ Уэ ̆ б ‍ ѐ ‡

Ѭ‍ Ȃ ᴔ̆ Ԉ ‡ ḣȂ ЮУ ‡

Ȃᴔ Ԉ Э ȂR Ю̆ ‡ ANTLRӱ INT …

INTNode ̔ 

i : INT<AST=INTNode> ; 

ѝ̔ 

<option =value; option =value; ...>  

̂Wildcard̃Ȃ ‍ ‡̂parser rule ̃ѐ ļ.Ľ Ԇ ֗ Уэ ̕

‍ ‡̂lexer rule ̃ѐ̆ Ԇ ֗ Уэ Ȃᴿ ̆ļ.ĽԆ ֗ Уэ B

CѮ ̔ 

r : A B . C;  

1.11 ӊ ἷ ̂Simple Production Elements ̃ 

‡ ̂Rule referencẽȂ ‡ ‍ ѐ ᴁ ‡ У

э Ȃᴔ Ԉּ ḣȂᴿ ̆ ѐ ̔ 

funcdef  

    :   type ID "(" args ")" block[1]  

    ;  

block[int scope]  

    :   "begin" ... {/*use arg scope/*} "end"  

    ;  

ẏ ѐ ḣᴳ ḣ ̔ 

set  

{ Vector ids=null; }  // init - action  

    :  "(" ids=idList ")"  

    ;  

idList returns [Vector strs]  

{ strs = new Vector(); }   // init - action  



    :  id:ID  

       { strs.appendElement(id.getText()); }  

       (  

          "," id2:ID  

          { strs.appendElement(id2.getText()); }  

       )*  

    ;      

Ѭ╟ᴐ̂Symatic actioñ Ȃ╟ᴐ̂actioñ ̂curly braces̃ ѐ Ԇ ̂Ԉ

Ȃ̃ Ԇ ֶ ₥ ӊ ἷ ⁞Ѯ ̆ ἷ ⁞Ѯ₥ Ȃ

╟ᴐ̂actioñ ӊ  ̆ ᶢ Ȃ╟ᴐ̂actioñ ᴁ ᾱ ҩ

ӣѫ Ḁ ⁞̆ ұ ἷ Ȃ 

╟ᴐ̂actioñ ӊ Уэἷ ̆ ӊ ѐ֗ᴉὲ ἷ Ѯ₥ ̆

ӊ ₥ ̂lookahead̃ Ȃ 

EBNF ‡ Уэ╟ᴐ̂ actioñ ļ Ľ̔Ȃ ṁ ѝҩ ╟ᴐ̂ actioñ

Уэ‫ ᴐ̂init-actioñ╟ע ̆ б ‡Ὧ ѝУэ ᴇ̆ а ֗ ӊ Ȃ

У ὡ ‡̆ ֶ ĺĺ ₥ ̂lookahead̃ ѝ ‡ Ѯ

₥ĺĺ з ᴳѐ ѐ̂ ̃҂ֶ Ȃᴿ ̔ 

(   {init - action}:  

    {action of 1st production} production_1  

|   {action of 2nd production} production_2  

)?      

а ‡ѐ רּ ӣѫ̆‫ ᴐ̂init-actioñ╟ע ֶ Ȃ 

‫ ᴐ╟ע ѐ ѝ ‡(...)+ (...)* ѐȂ 

1.12 ӊ ἷ ᴐ ̂Production Element Operators ̃ 

ἷ ̂Element complement̃Ȃ Уἷ ᴐ Ω~Ω ұ ἷ ̆ Ȃ

УҾ ̂tokeñ T̆ ~T רּ ֒ ̂end-of-filẽ TԈ ֗ᴉ Ȃ

‍ ‡̂ lexer rules̃ ѐ ~̆ΩaΩּר ֗ᴉ ΩaΩ Ȃέ~.έ̂а ֗ᴉп ̃ Ѭ̆

҂ аἵ Ȃ 

ѐ ᴐ Ȃ ‍ ̂parser̃ ѐ̆

‟ ANTLR ̆ұ ̆ANTLR ἷ Ȃ ̆

ᴔ ᴳ ᴐ ᴔ̆ Ȃ נ Unicode

̆ ᾳЮ̆ Уэ … ̌^16̂ 2 16 э̃ἷ ̂



8k̃ Ȃ charVocabulary б ‍ ‡

̂lexer rules ̃ѐ ȂЮ Уэ ᴳ

ᴿ ̔ 

class L extends Lexer;  

options { charVoca bulary = ' \ 3'..' \ 377'; } // LATIN  

 

DIGIT : '0'..'9';  

SL_COMMENT : "//" (~'\ n')* ' \ n'; ̂ ̔ ̃ 

̂Set complement̃Ȃ ὲ ̆ ᴐ ̂not operator̃ Ԉ

Уэ Ȃ ᴔ רּ э э ̆ ⁮

⁮ ‍ Ȃ а ѝ ὡ ̆ANTLRἵ ~ Ө ἷ з

╟ᴐ ‡₥̆Ԉ Ȃ ᾳЮ ĂNTLR аֶ

‡̆ … Уэ רּ Ȃ ἷ Ԉ ̆ ̆ ̆

Ȃᴿ ̔ 

class P extends Parser;  

r : T1 (~(T1|T2|T3))* (T1|T2|T3);  

 

class L extends Lexer;  

SL_COMMENT : "//" (~(' \ n'|' \ r'))* (' \ n'|' \ r);  

 

STRING : '"' (ESC | ~(' \ \ '|'"'))* '"';  

protected ESC : ' \ \ ' ('n' | 'r');  

ᴐ ̂Rang operator̃Ȃ үἷ ᴐ У ᾃ ἷ רּ Ȃ

‍ ѐ Ωc1Ω..Ωc2Ωּר ꜛ ᾃ̂ꜛ Ωc1ΩΩc2Ω̃ Ȃ

‍ ѐ T..Uּר ֗ᴉ ꜛ ᾃ̂ꜛ T Ũ ̆

а ḣ̆ Ȃ 

ᴐ ̂AST root operator̃Ȃ ̂ASTs̃ ̆Ԉ

ᴐ έ̂έѝ ⁸ ╗ѝ ₥ Ȃ э ӨӨ

buildAST Ȃ Ὧұ ASTs ᶕ Ԉ ⁮ ̆ Ὧ Ȃ 

AST ᴐ ̂AST exclude operator̃Ȃ ̂ASTs̃ ̆Ԉ ᴐ "! "

ѝ аֶꜛ ѝ ‡ ̂AST̃ ѐȂ ‡

҂ ԈԈ ᴐ ѝ ̆ ѝ ‡ ̆ аֶ ⁮ѝ



‡ Ȃ ̆ э ӨӨ buildAST Ȃ Ὧұ ASTs ᶕ

Ԉ ⁮ ̆ Ὧ Ȃ 

1.13  

ᴳ ᴐ ȁ ᴐ ȁ ӨӨ ἷ ‡ ᴔ̆ Ԉ

Ѭֿפ ĺĺέ ȂR ᴔ̆ Ԉ Ю ѬУ

э ‍ ‡̔ 

OPS : (PLUS | MINUS | MULT | DIV) ;  

  

WS  : (' '|' \ n'|' \ t') ;  

Ҿ ҩ ̆ ѝעִ ȁ У ᴁ ̆ а

У ‟ Ȃ 

1.14  

Ѭ ̂Semantic predicate Ȃ̃ Ѭ ‍ ּ ԏѮ₥

֒Ȃ Ѭ ╖ ֶ Ю ѐ Ȃ Ѭ Ԉ (?) ѝ

Ѭ╟ᴐ̔ 

{  }?  

ὲѐ а ↄᴐ ̆ ḣ ⁮ true false ̂Javaѐ booleanḣ

C++ѐ bool ḣ Ȃ̃ Ѭ ̆ ԏа ᵑ ╟ᴐ ḣ

‡ Ȃ 

̂Syntactic predicate Ȃ̃ ҩ Ԇ ₥ ‍

̂lookahead language Ȃ̃ ╖ ֶ Ю ѐ Ȃ

ѝԈ=> ᴐ ѝ ‡̔ 

( lookahead - language ) => production  

₥ ‍ ̂lookahead languagẽ Ԉ ֗ᴉ ANTLR ̆ꜛ ὲ

‡ Ȃ ̆ ḣ ѐ̆╟ᴐ аֶ Ȃ 



1.15 ἷ  

֗ᴉ ‡ ӊ ἷ Ԉ ̂ ᾗ Ȃ̃

ἷ ᾰͅ Ѭ╟ᴐѐ ᴳ Ԉ̆ Ὧ Token Ȃ

ᴿ ̔ 

assign  

    :   v:ID "=" expr ";"  

        { System.out.println(  

            "assign to "+v.getText()); }  

    ;  

╟ᴐѐ а "$" ᴐ ̆б PCCTS 1.xx ѐУ Ȃ 

╟ᴐѐ̆Уэ Ԉ ̆ ẹ Token ̆ #

ѝ ASTȂѝУэ ‡ AST ╟ᴐѐ ԈԈ# Ȃ 

Ԉ Ὧ ‍ ѐᴳ ̆ а רּ ṁ

ӣѫȂ 

‡ ҂ Ԉ Ὧ ‍ ѐᴳ ̆ ֗ᴉ ‡ ӊ

⁮Ȃ 

1.16 BNF ‡ἷ ̂EBNF Rule Elements̃  

ANTLR бЮ э ‡ BNF ̔ 

 ( P1 | P2 | ... | Pn )   

 

( P1 | P2 | ... | Pn )?   



 

( P1 | P2 | ... | Pn )*   

 

( P1 | P2 | ... | Pn )+   

 

1.17 Ѭ╟ᴐ ̂Interpretation Of Semantic Actions ̃ 

Ѭ╟ᴐ ⁸⁮   ‍ ѐ ᴁ ̆ з ֶ   AST action 

translation Ȃ ӱ PCCTS 1.xx $- ̂$-variable notatioñ ὡ⁮ ANTLR

ѐȂ 

1.18 Ѭ ̂Semantic Predicates̃ 

Ѭ ҩ ‍ Ѯ₥ ֒̂ Ȃ̃ ԏ ч⁞שּ

Ѭ (̔i) ̂validating̃ ̆ ‍ ӊ ֒ ⁮ ̆



  ̂ נ assert̃̕(ii) Ѭ̂disambiguating̃ ̆ ⁮ Ὧӊ

ѐ Ȃӱ Э ̆ Ѭ ѝ Ѭ

╟ᴐ̔ 

͕ Ѭ ̙͗̂{ semantic - predicate - expression }? ̃ 

Ԉᴳ ֗ᴉ ᵏ ANTLR ̆  ѐ 

Ȃ 

ӊ ѐ ᴁ ᾱ ҩ ȂR ̆ Ю ̂  ֗ᴉ

ᴁ ̃̆ ᶑУэ Э У ̔ 

decl: "var" ID ":" t:ID  

      { isTypeName(t.getText()) }?  

    ;      

ֶ̆ӊ ‍ Ȃ   SemanticExceptionȂᴔ Ԉ

̂exception handler ̃ѐ ὲ Ȃ 

Ѭ Уэӊ ѐ Уэἷ ̆ ѝ ԏа ⁮╟ᴐȁ ȁ ‡

ѮЭȂR Ю ‡ Уэӊ Уэ Ѭ ̆ Ԉ ⁮ ѐ̆

ᴐѝ Уэ ᵏ ̔ 

stat:   // declaration "type varName;"  

        {isTypeName(LT(1))}? ID ID ";"  

    |   ID "=" expr ";"            // assignment  

    ;  

ԏ ⁸ѝ LL(1), ӱ Э ̆ а ̆ ѝ ₥ ̔IDȂ

̆ Ѭ ᵏ ╗ ᶕ ‍ ᾱ ѬȂ‍ ̔ 

if ( LA(1)==ID && isTyp eName(LT(1)) ) {  

    match production one  

}  

else if ( LA(1)==ID ) {  

    match production one  

}  

else error      

̆ PCCTS 1.xxѐ̆ Ѭ Ԇ ҩУэӊ ѬЭЮ Ȃ ̆ Ѭ Э

Ю ̂ ₥ ‍ ̃ ⁮ὲ ‡ѐȂ ANTLRѐ̆ аֶ ⁮ꜛ

ԏ ‡Ѯ Ȃ ̆ Юנ ‡̔ 

type : {isType(t)}? ID ;  

ѬȂ ̆ ѬЭЮ PCCTS 1.xx ӊ ҩа

ѬȂ 



1.19 ̂Syntactic Predicates̃ 

ṝ ֶ а ѝ ‍ ᾱ Ȃᴿ ̔ 

a   :   ( A )+ B  

    |   ( A )+ C  

    ;  

k ѝ֗ᴉḣ LL(k) ᾳЮ̆ ₥ ֶ чэӊ а Ȃ ̆ чэ

ӊ Ԉӱ ‍ ѝ̂left-factored̃ ̔ 

a   :   ( A )+ (B|C)  

    ;  

а ⁞ Ȃ ̆ ╟ᴐ ὡ ѐ ӱ̆ ‍ ̂left-factoring̃

а Ȃ У ̆ӱ ‍ ὲ Э аֶӊ ̂ ̃

Ȃ 

ᾱ LL(k)̂k>1̃ а ᾳЮ̆ ᴳ ֗ ₥ ‍ Ȃ

ANTLRἵ ᴔ ѕ ԈЮ ₥ ‍ ̔ 

( prediction block ) => production  

ᴿ ̆ Ю ‡̆ ‍שּ‡ ̂ ‍ ‟ ̃ ‟ ḣ̂Уэ‟

ḣ Уэ̃̔  

stat:   ( list "=" )=>  list "=" list  

    |   list  

    ;  

Уэ Уэ ḣ ‟ ὡ ̆ Уэӊ Ȃ а ֶ̆

үэ ᵏ ӊ Ȃ 

У ̂selective backtracking ̃ ̆ ̆ Уэ

ḣ ̆╟ᴐֶ Ὧ ̆ Ԉ╟ᴐ Ȃ 

ᴳ ѐ ̆ Ȃ CԆ ̂Cѐ

̃ ֶ̆ᴳ longjmp Ȃ 

֗ᴉ ѐ LL(k) ᾱ ̆ ԏ Ԉ ᴳ ֗ ₥ ‍ Ȃ

̆ ѐ ᴳ ֗ ₥ ‍ ̆ ѝᴔа ‍

ṁӣѫȂ ̆ ч ̆ ѝ ˻ᴿ ̆

if-then-else ֗ᴉ k LL(k) Ȃ ч ̆а ̔ 

stat:   "if" expr "then" stat ( "else" stat )?  

    |   ...  



    ;  

Уэ ᾱ ѐ̆ чэӊ ѐ Уэ ̆ ԏ УэȂ

‍ ᾳЮ̆ ᴐ Ȃ ⁸ эᾱ ᴳ ֗ ₥ ‍ ֶ ᴂ‍ Ȃ 

1.19.1 ₥ ‍ ̂Fixed depth lookahead and 

syntactic predicates ̃ 

ANTLR а ᶑ ₥ ‍ Ԉ ̂ У а ӣѫ

Ԉ ת̆ ὡ ᴳѮ ̃̆ ANTLRḮ ӣѫ

Ԉ Ȃ ұנ ⁮ ‡ Ѭ ₥ ‍

Ȃ 

(...)* ὲ̆  ‍ ӣѫ ̆ ᾳЮ

Ȃ 

class parse extends Parser;  

a :  (A (P)*) => A (P)*  

 |  A 

 ;  

₥ ‍  ‍ ӝѝ ѝľ֗ ĿȂ Pб ľ֗ Ŀֶӊ

ᾰ ת̆ ANTLR ᴔ רּ У ‟ P ̆ ԏ   ̆ аӊ

Ȃ 

֗ᴉУэᾱ ѐ а У ĂNTLRֶ ӊ Уэ ȂЮ

‡ֶӊ чэ Ȃ 

class parse extends Parser;  

a :  (A (P| )*) => A (P)*  

 |  A 

 ;  

Ԉ ѝ э ̆б P ᾰ Ȃ У ĂNTLR ⁮ҩ

э ̆ ч Ԉ⁮ Ȃ ‍ ֶ   ӱаֶת

̂P|*̃ Ȃ 

k>1 ₥ ‍ ѐ̆ ᾳֶ Ȃ nэ ₥ ‍ ⁮ ̆ ֶ

̆ Ԇ ֶ ₥ ‍ Ȃ 

class parse extends Parser;  

options {  

 k=2; 



}  

a :  (A (P B|P )*) => A (P)*  

 |  A 

 ;  

ANTLRӱ  (..)* Ю Уэᾱ ̔ 

if ((LA(1)==P) && (LA(2)==B)) {  

    match(P);  

    match(B);  

}  

else if ((LA(1)==P) && (true)) {  

    match(P);  

}  

else {  

    break _loop4;  

}  

ѐ ֶ ᴐ Ȃ 

1.20 ANTLRἷ ̂ANTLR-meta Lanuage Grammar̃ 

antlr/antlr.g  ҩ ̆ ANTLR ѐ ὡ Ȃ 

Version: $Id: //depot/code/org.ANTLR/release/ANTLR-2.7.6/doc/metalang.html#1 $  

2  ᴳ ANTLR ‍ ̂Lexical Analysis with 

ANTLR̃  

‍ ̂ ѝ ̃ ὡ ‍ ѝ ѐ Уээ ̆  

⁮ ‍ ̆ ‍ ұ Ҿ Ȃ ѝ ANTLRѝ ‍ ȁ

‍ ‍ ὡҩ ⁞ ⁸ ĂNTLR ‍ ұ DFA ‍

̆ DLG lex ‍ Ȃ 

‍ ╒ УҾ ‍ Э а ᵳ Ԉ̆ Уэ

ш Ὧұ ‍ Ȃ Ὧұ LL(k) ұ DFA ‍ Ȃ 

ANTLR ₥ ‍ LL(k) ‍ ̆ ᴔ Ԉ УҾ Ѭ ̆

з Ԉᴳ k>1 ₥ ‍ Ȃὲ ִ ұ̔ 

 ̧ ᴔ Ԉ  Ԇ ̆ ѝ бᴔ …  Ȃנ



 ̧ ‍ ̂lexers ȁ̃ ‍ ̂parsers̃ ‍

̂tree parsers ̃ Ȃ 

 ̧ ⁞ э ѐ̆ᴔ Ԉ ╟ᴐ Ȃ 

 ̧ ᴔ Ԉ ⁞ ̆ HTML ̆ ľ Ŀ ẹ̆ /** ... */

ѐ javadoc @-tagsȂ ‍ Уэ ̆аẹ DFA ̆ Ԉᴔ Ԉּר

̆ Ȃ 

Уэ ‍ ᴇ Ю̔ 

class MyLexer extends Lexer;  

options {  

  some options 

}  

{  
  lexer class members  

}  

le xical rules  

2.1 ‡̂Lexical Rules̃ 

Уэ ‍ ѐ Ѭ ‡ УэԈ ᾗ Ὧ Ȃ Ҿ ‡ רּ

ὡ ̆ а ѐ Ȃ ἷ ꜛ ̂ ‍

‡ ȁ̃ ѕȂ ‍ ‡ б ‍ ‡ ὤ ̆ Ԉ

ḣ̕ У ̆ ‍ ‡ Ԉ ᴳ ȂЮ

‡ ѬҩУэ ѝ ID ‡̆ ‡ ᴐѝУэ ‍ Ȃ 

ID : ( 'a'..'z' )+  

   ;  

‡ ѝ ‍ У ‍̆ ԈУэ ѝ mID()   ̆ נ Ю

̔ 

    public final void mID(...)  

        throws RecognitionException,  

               CharStreamException, TokenStreamException 

    {  

        ...  

        _loop3:  

        do {  

            if (((LA(1) >= 'a' && LA(1 ) <= 'z'))) {  

                matchRange('a','z');  

            }  



        } while (...);  

        ...  

    }  

ANTLR   Уэ ў ĺĺ ‍ ̆ ᴳ ╗

Ȃ 

2.1.1 ̂Skipping characters ̃ 

ѝҩᴳ э רּ‡ ̆ ѝ Token.SKIP Ȃᴿ ̔ 

WS : ( ' ' | ' \ t' | ' \ n' { newline (); } | ' \ r' )+  

     { $setType(Token.SKIP); }  

   ;  

ᴳ ‍ ᴁ ὲ Ȃ аֶּ ‍

Ȃ 

2.1.2 ‍ ‡ Distinguishing between lexer ruleŝ⁞שּ ̃ 

б ‍ נ lex ‍ У ̆ᴔ ‟ רּ

‡ Ȃ έֶ ╟ Ԇ ЮУэ ὡ ⁮ ‡ רּ

Ȃ ѝANTLR Ю ‍ ̆ ẹ ‍ ‍

ṁ У ̆ANTLR ╟ ѝУэḮ ‡ Уэ ѝ nextToken ̆Ԉ

₥ ‍ ᴔ ‍ ‡ רּ Ȃᴔ Ԉ

ẹ Уэ "switch" ̆ὲ ⁞ ‡̂ ὲԆ У

э switch Ȃ̃nextToken TokenStream̂ Javaѐ̃

У ̔ 

public interface TokenStream {  

    public Token nextToken() throws TokenStreamExce ption;  

}  

‍ Ἱ ₥ ‍ ᾰּ̆ש з ᾰּש ֗ᴉ TokenStreamȂ Ю

чэ ‍ ‡̔ 

INT : ('0'..'9')+;  

WS : ' ' | ' \ t' | ' \ r' | ' \ n';  

ᴔ ֶ ANTLR ‍ ѐ ⁮УҾ Ю נ ̔ 

public Token nextToken() throws TokenStreamException {  

    ...  



    for (;;) {  

        Token _token = null;  

        int _ttype = Token.INVALID_TYPE;  

        resetText();  

        ...  

        switch (LA(1)) {  

          case '0': case '1': case '2': case '3':  

          case '4': case '5': case '6': case '7':  

          case '8': case '9':  

            mINT(); break;  

          case ' \ t': case ' \ n': case ' \ r': case ' ':  

            mWS(); break; 

          default: // error  

        }  

        ...  

    }  

}  

⁮а Уэ ‡ ֶ ̙ ᾰ ‡Ѯ ĂNTLRӊ Уэ

̆ ᴔ ᶑᴔ ‡Ѯ ₥ ȂANTLR а " У

э ѬִἼ" ‍ ‡̂ ̆ ‡ѐ ᵏ Ѯ ᵑ ‡ Ȃ̃ ̆

╒ ұ ч ч ᾳ ҂̆ ľὯ vs ĿԈ ľ

₥ Ŀ̕ ұ ⁞ ᾰͅᴔ Ԉᴳ Ѭ Ȃ 

ᴔ Уэ ‡ Ѭ‍ ѝ ‡̆ ̙ ᾳЮ̆ᴔ а

‡ ӊ Уэ Token ȂУҾ ‡ӨӨ ╠ὲ ‡ Ȃѝҩ

‍שּ Ҿľ ╠Ŀ ‡бӊ ‡̆ᴳ protected ᶢ Ȃ Java

⁸   ҩ̆ ѝ ‡ а ̆ а ‍

ľ ⁮ĿȂ ӣѫ ᶑ ‍ ‡Ȃ 

Уэ ᾳ ӨӨ ᶑ ‡

nextToken ̆҂ ӨӨ ᶑ ‡ ӊ ּ ⁮ TokenStream

Ȃ 

2.1.3 ḣ̂Return values̃ 

‡ ֶ ╟ ̆ ꜛ ѝ רּ‡ Ȃѝ

ҩ Уэ Ѭ ḣ̆ Ԉ ѬУэ ̆ ╟ᴐѐ ὲḣ̔ 

protected  



INT returns [int v]  

    :   (ļ0Ľ..Ľ9Ľ)+ { v=Integer.valueOf($getText); } 

    ;  

ӨӨ ᶑ ‡ Ԉ Уэ ̆ ѝ ‡ ‍ ‡ nextToken()

̆ з ‍ а ḣ̆ ֶ ᾰ Ȃ 

2.2 LL(k) ‍  

‍ ‡ἵ ᴔ ‍ רּ ὡ ѐ ЭЮ Ὧ ̆ а ‡

̂ᴳ DFȦ ╟ Ȃ̃ᴿ ̆ Ю ᾰͅᴳ DFA רּ

ᴳ ̆ ῤ ЭЮ Ὧ רּ  

ACTION 

    :   '{' ( ACTION | ~'}' )* '}'  

    ;      

ӱ ACTION ‡⁮ ACTION Уэ ̆ а Уэ ‍ ‡Ȃ 

ѝ ‍ ‍ ‡ ‍ ‡̆ ‍ ‡ ᴳ а Уэ

₥ ‍ ̆ Ԉᴳ Ѭ ̆ з҂ Ԉ ֗ ₥ ҂̆

̆ ᵏҩ LL(k) ȁЭЮ Ὧ ⁞ ╒ȂЮ Уэ k>1 ₥

‍ ̔ 

ESCAPE_CHAR 

    :   ' \ \ ' 't' // two char of lookahead needed,  

    |   ' \ \ ' 'n' // due to common left - prefix  

    ;      

ѝҩ ѝ ‍ ‡ ᴳ ̆ Pascal ѐ ‍שּ Ȃ ὡ

3..4 ‍ 3 э ̔INT̆ RANGĔ Ю INTȂ У ̆ ὡ 3.4,

ᴐѝУэREAL ⁮ ‍ Ȃ ұ Уэļ.Ľ₥ ‟ Ԉ ֗ Ȃ

Уэļ.Ľ ЮУэ а Уэļ.Ľ҂ ҩ ̆ У

э ‟ ᴐ Уэ ȂG а ‍ ᴳ э֗╘ ̔

ᴔ̆ ‍ У а Уэ Ȃ Ўэ

Ԉ ᴉ ֗ ₥ ‍ ̔ 

class Pascal extends Parser;  

 

prog:   INT  

        (   RANGE INT 

            { System.out.println("INT .. INT"); }  



        |   EOF  

            { System.out.println("plain old INT"); }  

        )  

    |   REAL { System.out.println("token REAL"); }  

    ;  

 

class LexPascal extends Lexer;  

 

WS  :   (' '  

    |   ' \ t'  

    |   ' \ n'  

    |   ' \ r')+  

        { $setType(Token.SKIP); }  

    ;  

 

protected  

INT :   ('0'..'9')+  

    ;  

 

protected  

REAL:   INT '.' INT  

    ;  

 

RANGE 

    :   ".."  

    ;  

 

RANGE_OR_INT 

    :   ( INT ".." ) => INT  { $setType(INT); }  

    |   ( INT '.' )  => RE AL { $setType(REAL); }  

    |   INT                  { $setType(INT); }  

    ;      

ANTLR ‍ ‡ FORTRAN ḣ Ԉ ὲ Ȃ Ю

DO ̔ 

DO 100 I = 1,10  

ѐ ̆ ѝУэ Уэ ѝ"DO100I" ѱ

ḣ ̔ 

DO 100 I = 1.10  

Ю ‡ ҩ⁞שּ ч ᾁ 

DO_OR_VAR 

    :   (DO_H EADER)=> "DO" { $setType(DO); }  

    |   VARIABLE { $setType(VARIABLE); } 



    ;  

protected  

DO_HEADER 

options { ignore=WS; }  

    :   "DO" INT VARIABLE '=' EXPR ','  

    ;  

 

protected INT : ('0'..'9')+;  

 

protected WS : ' ';  

 

protected  

VARIABLE 

    :   'A'..'Z'  

        ('A'..'Z' | ' ' | '0'..'9')*  

        { /* strip space from end */ }  

    ;  

 

// just an int or float  

protected EXPR 

    :   INT ( '.' (INT)? )?  

    ;  

₥ ᴿ ҩ ᴉּש‍ ‡б ₥ ‍ ̂ k ֗ Ȃ̃ ᴔ

Ὧ ‍ ‡̂ ᴳ ̃ ὲ ̆ŋ ұ₥ ЭЮ

ᾃ Ѭᶕ ȂУэ ᴿ רּ Уэ Ө̆Ө ӱУ ̂҂

У‟ Ȃ̃ а ‍ ‟ ̆ᴔ ᴐȂЮ Уэ

DEFINE ‡̆ӨӨ Ѭ ѝ רּ Ȃ 

DEFINE 

    :   {getColumn()==1}? "#define" ID  

    ;  

э ᵏ ‡ Ѭ nextToken ⁸Ȃ ╗

⁮Уэ ‡ᴳὲа Уэ ⁞ Ḁ ̆ ѝ Ȃ ᾳЮ̆ѝ DEFINEӊ

аֶ ὡ̆ ᴳ ‟ ұ̋ ̆ ₥ ‍ ⁮#defineȂ 

Уэ ᴿ ꜛ ЭЮ Ὧ ⁞̆ ᴔ ӨӨ ᴔ ‍ Уэ

ЭЮ ѐ רּ Уэ ̂ᴿ ̆ ‍ Ἴ₥ּר УҾ ‟ Ȃ̃ ᴔ

רּ ‍ ̆ "---- "̆ᴔ ӨӨ ľ ̂begin tablẽĿ ‟

⁮ רּ э Ȃ 

BEGIN_TABLE 



    :   '[' {this.inTable=true;} // ὡ ЭЮ  

    ;  

 

ROW_SEP 

    :   {this.inTable}? " ---- "  

    ;  

 

END_TABLE 

    :   ']' {this.inTable=false;} //   ЭЮ  

    ;  

╒ У ұ DFA ȁ נ lex ‍ ֛ ̆

Ȃ̂ ᴔ Ԉ ‍ ‡ Ȃ̃̔̃ 

2.3Ὧ ḣ̂Keywords and li terals̃ 

Уэ ľ Ŀ ⁞ ‡̆Ὧ ᴿ ᾳȂУэὴ

Ю Ѭ̔ 

ID : LETTER (LETTER | DIGIT)*;  

бὯ ᾰ ȂANTLR ᴔ Ὧ Уэ ḣ ѐ ᾱ э Ȃ

э רּ ֶ̆ ḣ ̂ ‍ ѐ Ԉ hash ̃̆ Ԉ ḣ

Ȃ ḣԈЮ ч ѐ У … Ȃ Ἴ̆֗ ᴉ

‍ ᴳ ѕ ╟ Ὧ ‍ ḣ Ȃὲ ̆

l iteral ̂literal  option ̃ ‍ ‡ѐ ḣȂ ̆

testLiterals ̂testLiterals option ̃ ᴔ ‎ ⁸ ḣ Ԇ Ȃ 

2.4 ₥ ̂Common prefixes̃ 

╗ ‍ ₥ ‍ ̆ ‍ ‡ѐ ₥

Ȃᴿ ̆УҾ Java ᴐ ̔ 

class MyLexer extends Lexer;  

options {  

  k=4; 

}  

GT : ">";  

GE : ">=";  

RSHIFT : ">>";  

RSHIFT_ASSIGN : ">>="; 



UNSIGNED_RSHIFT : ">>>"; 

UNSIGNED_RSHIFT_ASSIGN : ">>>="; 

2.5 Ѭ ֒̂Token definition files ̃ 

Ѭ ֒ ̆ Ѭ ӱУ ⁮ У Ȃ

importVocab exportVocab Ȃ 

2.6 ̂Character classes̃ 

ᴳ ~ ᴐ Уэ Ȃᴿ ̆ѝҩּר ֗ᴉ ὲ ̆Ю

‡ ҩ~'\n'Ȃ 

SL_COMMENT: "//" (~'\ n')* ' \ n';  

~ ᴐ Ԉ Уэ ̔ 

NOT_WS: ~(' ' | ' \ t' | ' \ n' | ' \ r');  

ᴐ Ԉ … У ‟ ‟ ̔ 

DIGIT : '0'..'9' ;  

2.7 ̂Token Attributes ̃ 

ЮУ Ȃ 

2.8 ₥‍ ̂Lexical lookahead and the 

end-of-token symbol ̃ 

‍ Ўэ ᾳֶ  ̆ ұנ ‍ ‡ ֒ ֒Ȃ

ѝ‍ Ю ‡ Bѐ ‡('b' | ) ̆ᴔ ᴉ ₥ ‍ ̔ 

class L extends Lexer;  

 

A: B 'b'  

;  

 

protected // ӨӨ ὲ lex ‡  

B: 'x' ('b' | )  

 ;  

‡ Уэ ᵏ ₥ ‍ ļbĽȂ үэ ᵏ ѝ ̆



₥ ‍ ‡ ̆ ‡ ‡ B

follow Ȃ ᾳѐ̆ ļbĽ B ̆ Ԉ ₥

‍ Ȃ ѝļbĽ ұчэ ᵏ ̆ ‡ ‍ ᾱ ԏ

ч ȂANTLRֶ ӊ Уэ ‡ ̂ ᴔᴳ ҩ

warnWhenFollowAmbig Ȃ̃ 

̆ ‡ A а ̆ ‡ B҂а protected̂ Уэ а Уэľ

Ŀ̃̆ ₥ ‍ ֶ ӣѫ Ѭ̔ 

B :   'x' ('b' | )  

 ;  

ᾳѐ̆ ӨӨ ⁮ ‡ ᴐѝ ₥ ‍ ̆ з ὲ ‡

Ȃ ᾳѐ̆֗ᴉ Ԉ ‡ ̂҂ ̆ЮУ ‟

Ȃ̃ Ԉ ѫ ₥ ‍ а э ̙Ԉ а ӊ

Уэ ̆ ѝ бļbĽ ᾰ ̙ӱ Э ̆чэ

Ȃ ̆ӱУэ ̆ᴔֶ ľ̔ ̆ B

רּ ļbĽ̆ ᴔ ⁮Уэ ȂĿ а ӊ ̆ANTLRּר ἷ ֶ

ṁ⁮ Ȃ 

Уэа ₥ ‍ ѝ э ̆'\u0000'..'\uFFFF'

ҩ̂Уэ 2 16 ᾋ Ԉ 32э ᾃ Ȃ̃֗ᴉ ὲ ₥ ‍ ѐ

'< ̂end-of-tokeñ >' Ԇ ὡ ELSE DEFAULTӱ ѐ̆

ᴁ Ԉ ὁȂ 

⁮ ‍ ‡ ⁮ ₥ ‍ а Уэ Ȃ

Ю ҩУ ‟ ᾰͅ ╠ұ ╠ᴔ ᴉ ANTLR ̆ᴉ аֶȂ 

X: 'q' ('a')? ('a')?  

        ;  

Уэ ‡ а ̆ ѝ үэ ‡̂ ̃

'a'  ‍ (...)? ₥ ‍ ѐȂ 

X: 'q' ('a')? ('c')?  

        ;  
Ȃ 

Y: 'y' X 'b'  

 ;  

protected  

X: 'b'|  

 ;  

‡ Xѐ Ȃ 

X: 'x' 

('a'|'c'|'d')+|  'z' 

̆ ѝ  ‍

⁮ ₥ ‍ Ȃ  



('a')+  

 ;  

Y:'y' ('a')+ ('a')?  

 ;  

(...)+ѐ 'a'  ‍ Ѯ ̆ ѝ   ⁮

‡ 'a'Ȃ ᴳ('a')? 'a'̆ ҂ Уэ Ȃ(...)*ֶ

ӊ Ȃ  

X: 'y' ('a' 'b')+ 

'a' 'c'  

 ;  

k=1 ̆ (...)?̆ Уэ ̆ ѝ'a'

  Ȃ k=2 ̆ Ȃ  

Q: 'q' ('a' | )?  

 ;  

̆ Уэ ‡ѐ Уэ ᵏ Ȃֶ

Уэ ̆ ѝч Ȃ  

ᴔ҂ ѝӣѫЮ Уэ ‡ ч ̔ 

('a')? ('a')?  

NFA⁮ DFA ֶ ļaĽ УэDFA ⁮Уэ ѐ Ȃ

Уэ ҩ Уэ רּ ̆ᴔа ╟ᴐ̂action ̃ DFA ̆ Ȃ ᴃ

ANTLRἵ ᴔ Юᴳ ‡̔ 

('a' {do - this})? ('a' {do - that})?  

У֒ὲ Ү Ȃ ‍ ‡ѐ ֶ ԏ

₥ ‍ ̆ӱ ⁮ ᴂȂ 

A :  'a'  |  'a' 'b'  

 ;  

k=2 ĂNTLR Ԉ ⁮ Уэ ļaĽ ļ< ̂end- of - token >̃Ľ̆

Ԉ үэ ļaĽ ļbĽȂ Уэ ѝ 2 ₥ ‍ ļ<

̂end- of - tokeñ>Ľ ⁸ҩУэ ̆ ѝ 2 רּ Уэ ֗

Ȃ ӊ ̆ѝҩ ѝ Ԇ ̆ANTLR ̆

Ԉ Ԇ נ ЮԆ ̔ 

A() {  

 if ( LA(1)=='a' && LA(2)=='b' ) { //  2 

  match('a'); match('b');  

 }  

 else if ( LA(1)=='a' ) { //  1 

  match('a')  

 }  

 else { error ;}  

}  

1 ѝ 2 ₥ ‍ Ȃ   Уэ ̆ANTLR ὲ

⁮ Ȃᴿ ̔ 

A :  'a'  

 |  

 |  'a' 'b'  



 ;  

ӊ נ Ю Ԇ ̔ 

A() {  

 if ( LA(1)=='a' && LA(2)=='b' ) { // alt 2  

  match('a'); match('b');  

 }  

 else if ( LA(1)=='a' ) { // alt 1  

  match('a')  

 }  

 el se {  

 }  

}  

  ‍ ̂ ṁ Ѭ̆ ѝ ‡ ĺĺ э ‡Ө

Ө protected Ѭ̃Ȃ 

₥ ‍ ̆ Ѭ ֶбὲ Ὧ У ╟Ȃ У

э{true}? ̂ ұ Уэ ̃ ╗ ҩ ‍ ⁞ ᾃ ̆ ֶ

ȂЮ‟ ‡ ̆ Ԉ 2 Ἴ Ȃ 

B :  {true}? 'a'  

 |  'a' 'b'  

 ;  

аֶ Ȃ ‡ ̆ б а Э ᾰ ̆

‡ѐ̔ 

F :  'c'  

|  ('c')=> 'c'  

 ;  

̆ὲ ֶὯұ ̆ ᴳѝ LL(1) ֒ ҩ switch

ὡ default ѐȂЮ ‡ ҩ Ȃ 

F :  'b'  

|  {/* empty - path */}  

|  ('c')=> 'c'  

|  'c'  

|  'd'  

|  'e'  

;  

‡ F ᾱ ֶ ѝ Ю ̔ 

        switch ( la_1) {  

        case 'b':  

        {  

            match('b');  

            break;  



        }  

        case 'd':  

        {  

            match('d');  

            break;  

        }  

        case 'e':  

        {  

            match('e');  

            break;  

        }  

        default:  

            boolean synPredMatched15 = false;  

            if (((la_1=='c'))) {  

                int _m15 = mark();  

                synPredMatched15 = true;  

                guessing++; 

                try {  

                    match('c');  

                }  

                catch (RecognitionException pe) {  

                    synPredMatched15 = false;  

                }  

                rewind(_m15);  

                guessing-- ;  

            }  

            if ( synPredMatched15 ) {  

                match('c');  

            }  

            else if ((la_1=='c')) {  

                match('c');  

            }  

            else {  

                if ( guessing==0 ) {  

                    /* empty - path */  

                }  

            }  

        }  

ļcĽ ̆ ᴉ ╟ ̙ 



2.9 ү ⁸ ֒̂Scanning Binary Files̃ 

а ұ ASCII Ȃѝҩ э Ḯ̆ ᴔ Уэꜛ ѕ

ү ⁸ ֒Ȃѝҩּש‍ ԏ̆ Ю‟ ᴳ ҩ ̔ 

  

'\0' ᴁ ᴂᴁ    

'\1' '\2' ѕ  '\2'  ѕ  

ὡ̂274 ľa test Ŀ̃ Ю︠Ὡ ⁸ ̂UNIX ԇ od ͠h

 ̃̔ 

0000000000    00 01 12 01 61 20 74 65 73 74 02  

Ԉ ̔ 

0000000000    \ 0 001 022 001 a      t  e  s  t 002  

‍ ̆ У ̆ӨӨ УэὯұч ὡ (...)+ ̔ 

class DataParser extends Parser;  

 

file:   (   sh:SHORT  

            {System.out.println(sh.getText());}  

        |   st:STRIN G 

            {System.out.println(" \ ""+  

               st.getText()+" \ "");}  

        )+ 

    ;  

Ү ‍ ѐȂ Ἴ̆ Ѭ з ѝ 8ᴁү ⁸ḣ̔ 

class DataLexer extends Lexer;  

options {  

    charVocabulary = ' \ u0000'..' \ u00FF';  

}  

̆ Ѭчэ ̆ ѕ э ̆ ₥ Уэ ̔ 

SHORT 

    :   // match the marker followed by any 2 bytes  

        ' \ 0' high:. lo:.  

        {  

        // pack the bytes into a two - byte short  

        int v = (((int)high)<<8) + lo;  

        // make a string out of the value  

        $setText(""+v);  

        }  

    ;  



 

STRING 

    :   ' \ 1'!   // begin string (discard)  

        ( ~' \ 2' )*  

        ' \ 2'!   // end string (discard)  

    ;  

ѝҩ ‍ ̆ᴳ Ю נ ̔ 

import java.io.*;  

 

class Main {  

    public static void main(String[] args) {  

        try {  

            // use Da taInputStream to grab bytes  

            DataLexer lexer =  

              new DataLexer( 

                new DataInputStream(System.in)  

              );  

            DataParser parser =  

                new DataParser(lexer);  

            parser.file();  

        } catch(Exception e) {  

            System.err.println("exception: "+e);  

        }  

    }  

}  
Version: $Id: //depot/code/org.antlr/release/antlr-2.7.6/doc/lexer.html#1 $ 

3  ANTLR ‍  

SORCERER  

ANTLR 2Ȃxx ѐ̆ ╗УҾ ᴐ , Ԉ ╠ᴔ У ѐ

( ) ᾗ ‡ Ѭ╟ᴐ̂action ̃ȂANTLR ἵ ᴔ AST

̆ ̆ Ԉ ᴐ Ȃ  

Ԉ₥̆ ‍ Уэ έ SORCERER ת̆ ANTLR Ԇҩ ╖ Ȃ

ANTLR Ԉѝ ̆ ̆Ԉ ⁞ Ȃ 



3.1 ӣѫ ‍ ̙ 

‍ ұ ὡ ȂANTLR έ

̆ У ᴐ ү Ȃ Э̆ ANTLRѐ̆ ‍

‍ Ԇ ̆ Ө ⁞שּ ҩ ₥ ̆ ‡ Ѭ

̆Ԉ ү Ԇ ЭȂ  

3.2 Ԉ‍ ӣѫ ̙ 

ANTLR ‍ Ԉ ҩ AST ֗ᴉ ȂAST У ұ ἳנ -Ἰ

̆ Ю ⁸ ̔  

¶ getFirstChild : Уэ Ȃ  

¶ getNextSibli ng: ЮУэἸ Ȃ  

Уэ AST Уэ ‟ ̆УҾ Уэ" "Ȃ э У

̆ ԏ נ ̂҂ Ѭ ̔ Ȃ̃AST Ѭ Ю  ̔  

/** AST ұ ANTLR AST   

 */  

public interface AST {  

    /** ╗Уэ ⁮  */  

    public void addChild(AST c) ̕ 

    public boolean equals(AST t) ̕ 

    public boolean equalsList(AST t) ̕ 

    public boolean equalsListPartial(AST t) ̕ 

    public boolean equalsTree(AST t) ̕ 

    public boolean equalsTreePartial(AST t) ̕ 

    public ASTEnumeration findAll(AST tree) ̕ 

    public ASTEnumeration findAllPartial(AST subt ree) ̕ 

    /** ⁮ Уэ ̕ ‡ null */  

    public AST getFirstChild() ̕ 



    /** ⁮ ЮУэἸ  */  

    public AST getNextSibling() ̕ 

    /** ⁮  */  

    public String getText() ̕ 

    /** ⁮  */  

    public int getType() ̕ 

    /** ⁮ ̕ , 0 */  

    public int getNumberOfChildren() ̕ 

    public void initialize(int t, String txt) ̕ 

    public void initialize(AST t) ̕ 

    public void initialize(Token t) ̕ 

    /** Уэ Ȃ */  

    public void setFirstChild(AST c) ̕ 

    /** ЮУэἸ Ȃ */  

    public void setNextSibling(AST n) ̕ 

    /**  */  

    public void setText(String text) ̕ 

    /**  */  

    public void setType(int ttype) ̕ 

    public String toString() ̕ 

    public String toStringList() ̕ 

    public String toStringTree() ̕ 

}  

3.3 ‡ 

PCCTS1Ȃ33 SORCERERέ ANTLR ѐ ⁮ ̆ Уэ ὡ

Ѭ╟ᴐ̂action ̃̆ Ѭ EBNF ‡ Ȃ  

‡:  ӊ 1 

    |  ӊ 2 



  ...  

    |  ӊ n 

    ̕ 

Уэ ӊ Уэἷ ‟ ̆‟ ѐ ἷ ╗ὡҩ ANTLR

‡ ѐ ̆ Ю ̔  

#(  1 2 ...  n )      

ᴿ ̔Ю‟ רּ УэԈ PLUSѝ ̆ чэ INT ̔  

#( PLUS INT INT )  

Уэ ת̆ ἷ а ұ ̆ Ԉ ‡ȂR

̆У if - then- else ̆ὲѐ else ̔  

#( IF expr stat (stat)? )      

ḣ У ̆ ̆ ֶ̆ ֒ רּ а רּ Ȃ

У ̆а ⅓Ю ‍ ̆ ֶ У רּ Ȃᴿ ̆#( A B ) ̆

ұẹ#( A #(B C) D) ̆а ̆ ֶ У רּ Ȃ  

3.4  

ANTLR ‍ ᴐ Өᴳ Уэ ₥ ̆ ᾳЮа Уэ

̆ ѝ ѐ ‾ұ Ȃ ṝ̆ ҂  ⁞שּ נ

Ȃ Ἷ ₥ ⁸ȂR ̔ ‍Уἷשּ үἷ

῏ ̆ Ԉѝ У ῏ … а ᴐ ת̆ б ̆

Ԉ ᴐ Ȃᴳ Ԉּש‍ԈЮ ̔  

expr:   ( #(MINUS expr expr) )=> #( MINUS expr expr )  

    |   #( MINUS expr )  

   ...  

    ̕ 

ḣ ̆ ѝ үэ ӊ Уэ ӊ ľ ĿȂ 



3.5 Ѭ  

ӊ ‍ Ѭ ̆ б Уᴇ̆ ẹ

‡ У Ȃӊ ѐ Ѭ ̆ ̆҂ֶẹ ‡ У   Ȃ  

3.6 Уэ ᴿ  

УЮ ᴉ Уэ ȂУэ Уэ‍ ̆ ⁞ ὡ

ḣȂѝҩ ̆ ԏ ֶ Уэ‍ ѝ ὡ … У ̆

Ԉ ѐ ̆ ‍ эѐ ̆   Ȃ  

ԏ ⁞ , CalcParser, Ю Ԇ Ѭ̔  

class CalcParser extends Parser ̕ 

options {  

    buildAST = true ̕   // // ᴳ  CommonAST 

}  

expr:   mexpr (PLUS^ mexpr)* SEMI!  

    ̕ 

mexpr 

    :   atom (STAR^ atom)*  

    ̕ 

at om:   INT  

    ̕ 

PLUS STAR ᴐ ̆ ԏᴐѝ ̆ ԏ Э ' ^' Ȃ

SEMI ' ! ' ̆ а ╗ὡ⁮ ѐȂ  

э ‍ Ѭ Ю̔  

class CalcLexer extends Lexer ̕ 

WS :  (' '  

 |  ' \ t'  

 |  ' \ n'  



 |  ' \ r')  

  { _ttype = Token ȂSKIP̕  }  

 ̕ 

LPAREN: '('  

 ̕ 

RPAREN: ')'  

 ̕ 

STAR: '*'  

 ̕ 

PLUS: '+'  

 ̕ 

SEMI: ' ̕'  

 ̕ 

INT :  ('0' .. '9')+  

 ̕ 

⁞ У Ȃᴿ ̆ ὡ"3*4+5" ӊ #( + ( * 3 4 ) 

5 ) Ȃѝҩ ̆ᴔ ѝ ANTLR ̔  

class CalcTreeWalker extends TreeParser ̕ 

expr :  #(PLUS expr expr)  //PLUSѝ ч̆э expr ‍⁞ѝ  

 |  #(STAR expr expr)  

 |  INT 

 ̕ 

У ҩ ̆ᴔ Ԉ ὡ Ѭ╟ᴐ̂action ̃ ȂУэ ╕

ᴳ expr ‡ Уэ ḣ̆ У ӊ э ḣȂЮ

╟ᴐ̂action ̃ ⁮ҩ ԏ ̔  

class CalcTreeWalker extends TreeParser ̕ 

expr returns [int r]  

{  



 int a,b ̕ 

 r=0̕ 

}  

 :  #(PLUS a=expr b=expr) {r = a+b ̕}  

 |  #(STAR a=expr b=expr) { r = a*b ̕}  

 |  i:INT         {r = Integer ȂparseInt(i ȂgetText()) ̕}  

 ̕  

⁮ ḣ Ḁ̆ ִἼ ̆ ѝ ѐҩȂ

҂ ҩѝӣѫԈѐ Ԉ ⁸ ὡ Ȃ ὡ

ᴐѝ ẏ ѐ̆ з ҩ Ѯ Ὧ Ȃ  

‍ ̆ ԈЮ Ԇ ̔  

import java . io . *̕ 

import ANTLR. CommonAST̕ 

import ANTLR. collections . AST̕  

 

class Calc {  

    public static void main(String[] args) {  

        try {  

            CalcLexer lexer =  

                new CalcLexer(new DataInputStream(SystemȂin)) ̕ 

            CalcParser parser = new CalcParser(lexer) ̕ 

            // ‍ ὡ  

            Parser . expr() ̕ 

            CommonAST t = (CommonAST)parser. getAST()̕ 

            // Ԉ LISP    

            System. out . println(t . toStringList()) ̕ 

            CalcTreeWalker walker = new CalcTreeWalker() ̕ 

            // ‍  

            int r = walker . expr(t) ̕ 



            System. Out . println("value is "+r) ̕ 

        } catch(Exception e) {  

            System. err . println("exception: "+e) ̕ 

        }  

    }  

}      

3.7   

‍ ӱУ ӊ   ת̆ ѝ ԏ ╗

Ԇ Ȃ ẹ ‡‍ У ĂNTLR ‍ bui ldAST ̆ ұנ SORCERER

Ȃа б̆ ‍ ╟ ὡ ⁮ ѐȂ Уэ ‡

( ╟ Ѭ )У Ȃ getAST ̆ ԏ Ԉӱ ‍ ѐ

Ȃ УҾ ӊ ἷ Э" ! "̆ а ╟  ⁮   Ȃ

‍ ὤ Ԉ ᾗȂ  

ὡ⁮ ‡ѐ Ѭ╟ᴐ̂ action ̃ Ԉ Ȃ

╟ᴐ̂action ̃ Ȃ 

3.8 Уэ ᴿ  

ᾋ УЮЭ ⁮ ᴿ ̆ ԏ Ԉ Ԇ

ḣȂЮ ѐ ╟ᴐ̂action ╗ҩעִ̃ (╗ 0)Ȃ  

class CalcTreeWalker extends TreeParser ̕ 

options{  

    buildAST = true ̕ // " "  

}  

 

expr:!  #(PLUS left:expr right:expr)  

        // '!' Ὧ ╟  

        {  

file:///E:\ojl\antlr�����ĵ�����ݸ�\trees.html%23Action%20Tran@


            // x+0 = x  

            if ( #right . getType()==INT && 

                 Integer . parseInt(#right . getText())==0 )  

            {  

                #expr = #left ̕ 

            }  

            // 0+x = x  

            else if ( # left . getType()==INT && 

                      Integer . parseInt(#left . getText())==0 )  

            {  

                #expr = #right ̕ 

            }  

            // x+y  

            else {  

                #expr = #(PLUS, left, right) ̕ 

            }  

        }  

    |   #(STAR expr expr)  // ᴳ ╟  

    |   i:INT  

    ̕ 

     

‍ Ԇ Ю̔  

import java . io . *̕ 

import ANTLR. CommonAST̕ 

import ANTLR. collections . AST̕  

 

class Calc {  

    public static void main(String[] args) {  

        try {  



            CalcLexer lexer =  

                new CalcLexer(new DataInputStream(SystemȂin)) ̕ 

            CalcParser parser = new CalcParser(lexer) ̕ 

            // ‍ ὡ  

            Parser . expr() ̕ 

            CommonAST t = (CommonAST)parser. getAST()̕ 

            // Ԉ LISP    

            System. Out . println(t ȂtoLispString()) ̕ 

 

            CalcTreeWalker walker = new CalcTreeWalker() ̕ 

            // ‍  

            walker . expr(t) ̕ 

            // ̆ ⁮  

            t = (CommonAST)walker. getAST()̕ 

            System. Out . println(t . t oLispString()) ̕ 

        } catch(Exception e) {  

            System. err . println("exception: "+e) ̕ 

        }  

    }  

}  

}  

3.9 / AST 

‍ Ḁ̆ ֶ ⁮‍ Ȃа ̆ᴔ ѱ ̆

ᴳ AST ⁮ Ȃ ᾳ( … Java ‍ Ḁ,

)̆ … ҩУэ ASTFrame (Уэ JFrame )̆ ̆ᴔ Ԉ Swing

ᴔ ASTȂ ̆ ҩУэ TreeModelȂԈ

ANTLR. debug. misc. ASTFrame JavaԆ MainȂjavaȂ ẹа ᴉ



У , а ԏ ꜛЮ, Ѯ, ֶ Ԉ ANTLR ѐ  Ȃ Уэ

ᴳ ᴿ ̔  

public static void main(String args[]) {  

  // …  

  ASTFactory factory = new ASTFactory() ̕ 

  CommonAST r = (CommonAST)factory. create(0, "ROOT") ̕ 

  r . addChild((CommonAST)factory. create(0, "C1")) ̕ 

  r . addChild((CommonAST)factory. create(0, "C2")) ̕ 

  r . addChild((CommonAST)factory. create(0, "C3")) ̕ 

 

  ASTFrame frame = new ASTFrame("AST JTree Example", r)̕  

  f rame. setVisible(true) ̕ 

}  

 

Version: $Id: //depot/code/org ȂANTLR/release/ ANTLR- 2. 7. 6/doc/sor . html#1 $  

4  ̂Token Streams̃  

ѨԈ , ‍ ‍ У ҂̕ , ᴔа Ԉ ӹԏ

ѐ ṁ֗ᴉҮ ,҂а ᶢ Ȃת ̆ ‍ ‍ Ѯ

ֶ̆ Ԇ ⁞ ╠Ȃ э ұנ Java I/O ̆‾

I/O ᴔ ԈԈ Ȃ  

4.1  

ANTLR ⁞֗ᴉ TokenStream (2Ȃ6Ԉ₥ , э

ṁ Tokenizer)̕҂ ԈЮ ̔  

Token nextToken()  

‍ ѐ ӱ̆ Э ӱ̆ ‍ ( ӊ )⁮ ‍ ( )

Ю ̔  



 

 

Уэ ‍ ת̆ УЮ̆ ‍ ‍ ѐ

Уэ ᴇ̆ᴔ ԈṁУҾ Ү Ȃᴿ ̆ᴔ Ԉ̔  

¶ а   

¶ ὡУҾ ╠ ̆ ╠ ‍ ⁞УҾ ч   

¶ Уэ ‍ э ̆ Ҿ ὰ ּ ⁮а ѐ  

¶ э Уэ ̆ӱ ľ ĿPCCTS,lex‍ έ Ȃ  

Ѭ ұ ‍ ‍ а ҵ -- ԏ а

ӊ Ȃ ӊ ȁ ȁ ‍ Ȃ Ԉᴳ

‍ ‍ аᶢ ᾳЮ У έȂ  

֙  ҩ ̆ ҩУҾ Ȃ  

4.2  

Уэ Ԉ ֗ᴉ Ю ̔ 

public interface TokenStream {  

  public Token nextToken()  

    throws java . io . IOException̕ 

}  

ᴿ , Уэ" ᴐ" ӨӨּ ẹ Ю ̔  

import ANTLRȂ*̕ 

import java . io . IOException̕ 

 

class TokenStreamPassThrough 

    implements TokenStream { 

  protected TokenStream input ̕ 



 

  /** Stream to read tokens from */  

  public TokenStreamPassThrough(TokenStream in) {  

    input = in ̕ 

  }  

 

  /** This makes us a stream */  

  public Token nextToken() throws IOException {  

    return input . nextToken()̕ // "short circuit"  

  }  

}  

ᴔ Ԉᴳ Уэ ӱ ‍ ѐ ̆ ‍ ᾋӱ э ѐ

̆ ẹЮ main() У ̔  

public static void main(String[] ar gs) {  

  MyLexer lexer  = 

    new MyLexer(new DataInputStream(SystemȂin)) ̕ 

  TokenStreamPassThrough filter =  

    new TokenStreamPassThrough(lexer)̕  

  MyParser parser = new MyParser(filter) ̕ 

  Parser . startRule () ̕ 

}  

4.3  

ᾳЮ ᴔ̆ ‍ х ̆ ̆ ᴔ ‍

ᴳ ᾳЮ ‍ ̙ ᴔ̆ Уэ б

У ּ ‍ ‍ Ȃ ̆ ᴔ

Ḁ̆ ‍ ‍ ѐ ╗ὡУэ ̆ Ȃ  



ᾳ, ANTLR ᵏҩ TokenStreamBasicFilter Ȃᴔ Ԉ аᶢ ‍

ᾳЮ ֗ᴉ ȂЮ TokenStreamBasicFilter ᴿ

ѐ ҩ Ȃ  

public static void m ain(String[] args) {  

  MyLexer lexer  = 

    new MyLexer(new DataInputStream(SystemȂin)) ̕ 

  TokenStreamPassThrough filter =  

    new TokenStreamPassThrough(lexer)̕  

  filter . discard(MyParserȂWS)̕  

  filter . discard(MyParserȂCOMMENT)̕ 

  MyParser parser = new MyParser(filter) ̕ 

  parser . startRule () ̕ 

}  

Ԉ ⁮̆ ᶢ ‍ ᴔ̆҂ֶ ѫṁ ̆ ѝ ᴔа

Уэ Ȃ У ̆ ᴳ ‍ ╗ Ȃ  

4.4 ‍  

̆ ⁞ ̆ᴔ а х ὡ ‍ Ȃ ̆ᴔ

‍ ת̆ Ȃ ᾱ╕ ⁮Уэ ѐ̆

̆ ‍ Ȃ ⁞ ̆ ╟ᴐ̂action ̃ Ҿ

̆ Ȃ ‍ ẹ Ἵ‍ Ȃ  

Ю ѐ  ҩ Уэ ‍ Ьэ ᾳȂ 



 

‍ ӱ Э ѐ Ȃ  

‍ Ԉ ╖ Ȃ ̆"Y-‍ "ẹ Y У ̆ ⁸ Ȃ

ὤ з ᾰ ᾰ̆ Ԉ ѝ э ‍ ᵏ Ȃ  

У ANTLR ᵏ Уэ ṁTokenStreamHiddenTokenFilter ,

ұנ У ‍ , У‍ ⁮Уэ , У ⁮ Уэ , Ȃ э

ὡ ‍ чэ Ўэꜛ ў ̆ Уэ ᾰԈᵳԈ Ԉ Ȃ ѝ

̆ ѫṁ̆ᴔ ‍ ȂЮ ᴔ ֶ ⁮̆ Э

Ӈ ў ѐȂ  

4.4.1ᴿ  

ԈЮ , Ȃ  

decls: (decl)+  

     ̕ 

decl : begin:INT ID end:SEMI  

     ̕  

ԈЮ ὡ:  

int n ̕ // list length  

/** doc */  

int f ̕ 

Ḯ ‍ ,ᴔ Ԉ ‍ ⁮Уэ Ȃ ѫ

‍ ӱў ѐ ̆ ֶ ⁮"INT ID SEMI FLOAT ID SEMI",



ѐȂ ‍ Ԉ ̆ Ѭ╟ᴐ̂action ̃ Ԉӱ ѐ ѐ

Ȃ  

У ‡ decl ₥ , begin ,   ת

f ilter . getHiddenAfter(end)  

Уэ Ю   

// list length  

Ю ֶ ⁮  

/** doc */   

ү ‡ decl   

f ilter . getHiddenBefore(begin)  

  

/** doc */  

  

4.4.2  

Ю ҩ Э ᴉ чэа ̔ 

 

T̆okenStreamHiddenTokenFilter ў Ȃ

ᵏҩУэ Э ̆ Ӈ ᶕ Ȃ  

ѝ ⁮У ̆ Уэ CommonHiddenStreamToken

( ṁ CommonToken)Ȃ₥ ̆ Ԉ Ю

‍ ѝ … ̔ 



l exer. setTokenObjectClass(" classname") ̕ 

ӱ Э ӑ ҂̆ Ԉ ╖ ת̆

з ‍ ӣѫ Ȃ У ̆ ᴳ ╟

… ̆ ᶑ ᶕ Ȃ  

э ANTLR ̂lazy - consumẽ Ȃ ⁞ Уэў Ѯ ̆ 

TokenStreamHiddenTokenFilter ЮУэ а Ȃ ̆ э

Ӈҵ ( ԇ )Ю ᴐ а Ȃ 

4.4.3 ᴉᴳ э  

ᴳ TokenStreamHiddenTokenFilter ̆ᴔ ṁ ̔ 

¶ … ‍ ̆ … Ȃ  

MyLexer lexer = new MyLexer( some- input - stream)̕ 

l exer. setTokenObjectClass(  

  " ANTLR. CommonHiddenStreamToken" 

)̕ 

¶ … Уэ TokenStreamH iddenTokenFilter ӱ̆₥ … ‍ ѐ

Ȃ  

TokenStreamHiddenTokenFilter  filter =  

  new TokenStreamHiddenTokenFilter (lexer) ̕ 

¶ TokenStreamHiddenTokenFilter Ҿ ̆ х Ҿ ȂR ,  

f ilter . discard(MyParserȂWS)̕  

f ilter . hide(MyParserȂSL_COMMENT)̕ 

¶ … Уэ ‍ ӱ̆ TokenStreamH iddenTokenFilter а ӱ ‍

ѐ Ȃ  

MyParser parser = new MyParser(filter) ̕ 

try {  



  parser . startRule () ̕ // parse as usual  

}  

catch (Exception e) {  

  System. err . println(e . getMessage())̕ 

}  

Ԉ ANTLR ̆ preserving whitespace Уэ ᴿ Ȃ  

4.4.4 …  

̆ ֶ Ҿ ̆ ҂ ḀȂ ѫṁ

а Ҕ ᾳЮ ᶕ ̙ ̔ AST ẏ Ҿ

ȂANTLR Ѭҩ CommonASTWithHiddenTokens ╟ ѐ ⁮ ̕

Ԉ б Ὧ Ȃᴔ ṁ ‍ …

а CommonAST ̔ 

parser . setASTNodeClass(" ANTLR. CommonASTWithHiddenTokens")̕ 

ᴐѝ ╖ … Ȃ ASTFactory… Ḁ̆

initialize() ֶ Ȃ ꜛ … ҂ֶꜛ

Ȃᴔ ᴳ Ѭ̆ת ֗╘ѐ ᴐ ̔  

package ANTLR̕  

 

/** CommonAST ‫ ע ӱ ѐ  

 *  ᶕ ⁸̆ …  

 */  

public class CommonASTWithHiddenTokens 

  extends CommonAST { 

  //  

  protected Token hiddenBefore, hiddenAfter ̕ 

 

  public CommonHiddenStreamToken getHiddenAfter () {  

http://www.antlr.org/fieldguide/whitespace


    return hiddenAfter ̕ 

  }  

  public CommonHiddenStreamToken getHiddenBefore() {  

    return hiddenBefore ̕ 

  }  

  public void initialize (Token tok) {  

    CommonHiddenStreamToken t = 

      (CommonHiddenStreamToken)tok̕ 

    superȂinitialize(t) ̕ 

    hiddenBefore = t . getHiddenBefore() ̕ 

    hiddenAfter  = t . getHiddenAfter() ̕ 

  }  

}  

⁮ ѬḮ ᴔᴳ ҩCommonHiddenStreamToken Ȃ ᴔ ‍

… CommonHiddenStreamToken ̆ ֶ  Ȃ  

4.4.5  

‍ ὡ Ԉ бў ‍   ̆GĈ Garbage Collection ̃

Ԉ Э ᴐ Ȃ Э ᴿ ѐ̆ Уэ SEMI Ԉ үэ

INT ̆ ֶᴐѝ Ḁ Ȃ У ̆

Уэ ֗ ֶ ֗ᴉ Ȃ ANTLR ѐ̆Ү Ȃ 

4.4.6  

, ᶑ ṁ ת̆   ὡ ⁞

ᾳЮ̆ а Уэ ╕ Ȃᴿ ̆ 3э ‍ Уэ ὡ ѐ̆ᴔ

⁮   Ȃб Уэ ‍ ὲ

̆ ╕ Уэ ȁ Э‍ Ԉ У ‍

б Ȃᴔ ֶ ẹ" Эӱ ‍ ⁮ ‍

‫  " Ȃ 



э ҩ JavaCCѐ У ╖ ȂSriram Sankar (JavaCCѮ ) Ὧ

ұ Уэ ̆ 1997 Dr.  T's Traveling Parsing Revival and Beer 

Tasting Festival ̆  ⁮ Ȃ JavaCC

╖ Уэ ANTLR ̆ ᴔа ᶢ ‍ Ҿ

Ȃ  

4.5  (  " ‍ ")  

̆ УЮ ̆ᴔ э Уэ а Уэ ‍

э Ȃ ᴔ ὡѐꜛ ⁞ Ԇ ̆ Java JavaDoc ̆ᴔֶ Ө

Уэ ‍ ⁞ ὡ Ȃ ў ѝ а ‍ Ѭֶ ү

Ѭ ⁞ УҾ Ȃᴿ ̆"final" Ҿ ‍ УэὯ ת̆

Уэ ‍ ֶ Уэ Ȃ ̆"@author" Уэ javadoc ת̆

JavaԆ ѐ̆ а Ȃ  

ӝѝҩ ᾱ э ̆ѝ ‍ ҩ ̆ а ‍ ‎ ⁮а

 (ᴿ ̆ " Java " " JavaDoc "ѐ ‎ )Ȃ ‍ Ԉ Java

ᴐ ̆ ⁮"/**" ‎ ⁮ JavaDoc ̕ "*/" ⁸‎ Java Ȃ  

4.5.1 ‍  

Уэ ‍ Ԉ э Ю Ԉ ᾱЭ ת̆ э ‍

ᴐ̆ Уэ Э ‍ ̆ ᾱ ̆ ѝ ‍

(а ⅔‎ ⁮Уэ ‍ ̆ ‎ ‎ ⁮а

‍ )Ȃᴿ ̆JavaDoc ‍ Ԉ ᾱ֗ᴉ JavaDoc ⁮

Ȃ  

ANTLR ᵏҩУэ Ѭ TokenStreamSelector ̆ Ԉ э ‍

‎ Ȃа ‍ ѐ Ѭ ╟ᴐ̂action ̃ ⁸ ᴉ‎ ὡ Ȃ

Ю JavaԆ Ȃ  

/** Test Ȃ 

 *  @author Terence  

http://www.antlr.org/workshop97/summary.html
http://www.antlr.org/workshop97/summary.html


 */  

int n ̕ 

чэ ‍ J̔avaLexer JavaDocLexer̆ чэ ‍ ╟ᴐ̂action ̃ ‟

Э Ю̔  

JavaLexer: רּ  JAVADOC_OPEN, ‎ ⁮ JavaDocLexer  

JavaDocLexer: ּר AUTHOR  

JavaDocLexer: ּר ID  

JavaDocLexer: ּר JAVADOC_CLOSE, ‎ JavaLexer  

JavaLexer: ּר INT  

JavaLexer: ּר ID  

JavaLexer: ּר SEMI  

Java ‍ ѐ ᴔ̆ ѬУэ ‡ ‎ ⁮ JavaDoc ‍ ( ‎

‍ ѐ):  

JAVADOC_OPEN 

    :    "/**" {selector Ȃpush("doclexer") ̕}  

    ̕ 

̆ JavaDoc ‍ ѐ ѬУэ ‡‎ ̔  

JAVADOC_CLOSE 

    :    "*/" {selector Ȃpop()̕}  

    ̕ 

ѐ Уэ ̆ Ԉ JavaDoc ‍ а ҩ Ȃ  

̆ чэ ‍ Уэ ᵏ ‍ ̔ 



 

ֶѝᴔ ‟ ̆ Ԉᴔ Ԉ ‎ ⁮ Уэ ὡ

Ȃ  

public class TokenStreamSelector implements TokenStream {  

  public TokenStreamSelector () { é}  

  public void addInputStream (TokenStream  stream,  

    String key) { é}  

  public void pop () { é}  

  public void push (TokenStream stream) { é}  

  public void push (String sname) { é}  

  /** Set the stream without pushing old stream */  

  public void select (TokenStream stream) { é}  

  public void select (String  sname)  

    throws IllegalArgumentException { é}  

}  

ᴳ :  

¶ … Уэ Ȃ  

TokenStreamSelector selector =  

  new TokenStreamSelector() ̕ 

¶ ѝ (а У -- ‎ Ḁᴔ Ԉᴳ ὁᴳ

)Ȃ  



selector . addInputStream(mainLexer, "main") ̕ 

selector . addInputStream(doclexer, "d oclexer") ̕ 

¶ Уэ ‍ Ἴ Ȃ  

// start with main java lexer  

selector . select("main") ̕ 

¶ ‍ б Ὧ а б Уэ ‍ Ὧ Ȃ  

JavaParser parser = new JavaParser(selector) ̕ 

4.5.2 ‍ Ὥӎ У  

Ӯ ‍ ᴉᴳ Ѯ₥̆ чэ ‍ ӱ Уэ ὡ ѐ

Ȃ ANTLR2. 6. 0Ԉ₥ ѐ̆ Уэ ‍

ȁ ὡ ȂѝҩὭӎ ὡ ̆ANTLR2. 6. 0Ԇ ‍

‍╖ ̆ ὡ  ⁮Уэ LexerSharedInputState ѐ̆ӱ Ԉ nэ

‍ Ὥӎ( )Ȃѝҩ э ‍ Ὥӎ ᴔ̆ … Уэ ‍ ̆

ὡ ̆ ὲ ‍ з Ὥӎ ὡ Ḁᴳ :  

// … Java ‍  

JavaLexer mainLexer = new JavaLexer(input) ̕ 

// … javadoc ‍ ̕ ᴳ  

// java ‍ Ὥӎ ὡ  

JavaDocLexer doclexer =  

  new JavaDocLexer(mainLexer ȂgetInputState()) ̕ 

4.5.3‍ ἷ  

ẹУэ ‍ ӱ э ⁞ ὡ ѐӊ Уэ ֶ ⁮

Ўэ ‍ Ḁ҂ֶ ⁮УҾ Ȃ Ўэ Уэ

‍ ѐ УэὯ ̆ Уэ ‍ ѐ ֶ Уэ Ȃ ‍



а ὡ ‍ ‍ ѝ̆ Уэ ὡ ԏ ̆ ṁ

Ѭ̆ ҂‾ұ Ȃ  

Ю ‍ ᴳ ў ‍ ( importVocab )̆ ⁮

JAVADOC_OPEN Ḁ̆ … з Уэ JavaDoc‍ ѐ

Ȃ  

class JavaParser extends Parser ̕ 

options {  

    importVocab=Java ̕ 

}  

 

input  

    :   ( (javadoc)? INT ID SEMI )+  

    ̕ 

 

javadoc  

    :   JAVA DOC_OPEN 

        {  

        // … Уэ‍ javadoc  

        JavaDocParser jdocparser =  

          new JavaDocParser(getInputState()) ̕ 

        jdocparser Ȃcontent() ̕ // jdocparser ‍  

        }  

        JAVADOC_CLOSE 

    ̕ 

ᴔֶ ӱ 2. 6. 0 ĂNTLR ‍ ҂Ὥӎ ὡ Ȃ … " ‍ " , 

JavaParser ӱ У ὡ ѐ Ȃ  

JavaDoc ‍ רּ :  

class JavaDocParser extends Parser ̕ 



options {  

    importVocab=JavaDoc ̕ 

}  

 

content  

    :   (   PARAM // includes ID as part of PARAM  

        |   EXCEPTION  

        |   AUTHOR  

        )*  

    ̕ 

‍ content ‡ ̆ ⁸ ,҂ Java‍

ѐ javadoc Ȃ  

4.5.4 ₥  

‍ ₥ JavaDOc ᴁ чэ ֶ̆ ӣѫ ̙

̆Ԉў‍ ̆JAVADOC_OPENѮ ӣѫ ?  

JAVADOC_CLOSE˻ў‍ ֗ᴉ JavaDoc ᴐ Уэ У ᴇ,а э

̕ аֶ ᾃ ᾳ,҂а ѫṁĺĺ ‍ ֶ Ȃ  

‍ ѐ̆content ‡ ӣѫ ̙ "End of file" Ȃ ‍

‍ а ᴔ Ԇ ѐ ֶ Ȃת а Уэ ̆ ѝУ ᾳֶ

Уэ ‍ Ȃ ᴳ ѝ EOF ὡ⁮‍ ̆EOF҂а

ֶ  ѐȂ  

4.5.5 ‍ vs У ‡ 

‍ э ҂ Ҿ э ̆ ὡ Ѭ

ѕ̆ ὡ " \ t" ⁞ѝУэ ѕȂ ᾳ ὴ̆ ṁ Уэ

Ѯ ̆ ‍ ‎ ⁮" ѕ "̆ ⁞ ѕѮ ᾋ‎ " "Ȃ  



ľ Ŀ ̆ а Ԇ а Ү ̆ Уэа

Ȃ ᾳЮ̆ ᴳ э ‡ ȂЮ У

эӣѫ Ḁ ӣѫ Ḁа ‡:  

э Уэ(protected) ‡ רּ ̆ ⁞

ὡ ̆ э ‍ ὡ ᵏ ‍ Ȃ  

ᴿ ̆ ‍ ѐ ѕ Ѭ Уэ ‡ Ѭ ᾳ:  

STRING_LITERAL 

    :    '"' (ESC|~('"'|' \ \ '))* '"'  

    ̕ 

 

protected // а Уэ ̕ ӨӨ Уэ ‡  

ESC 

    :    ' \ \ '  

        (    'n'  

        |    'r'  

        |    't'  

        |    'b'  

        |    'f'  

        |    '"'  

        |    ' \ ''  

        |    ' \ \ '  

        |    ('u')+  

             HEX_DIGIT HEX_DIGIT HEX_DIGIT HEX_DIGIT  

        é 

       )  

    ̕ 



4.6 TokenStreamRewriteEngine ⁸  

ᾳЮ ᴔ̆ Ԇ Эᶢ ╗У ֒ȂANTLR 2Ȃ7Ȃ

3 ҩУэ( Java/C# ) ת TokenStream ԈЮ ̔  

1.   ὡ   נ

2. ἷ а   

ANTLR Э Syntax Directed TokenStream RewritingȂ  

4.7  

ANTLR 2. 6 ѝ ᴳ ᵏҩУэ ̆У ԏ ᴳ ̆ӭ

ֶ ╗ Ȃ  

₥ " " " ᶑת " ᾱ ת̆ ᾳ

Юа Ȃᴿ ̆ ѐ̆ѝҩ ̆ᴔ а

Э (ẹ DECL METHOD)̆ а ԏ‍ ѐȂᴔ Уэ ‍

Уэ ѐ ̆ ᴔ Ԉ " ⁞ э ‡Э

"  " чэ Ѯ Ȃ" ΰѱ ᴔ Ȃ  

ֶ ᵳ‾Ȃ ‍ӝа҃ Ὧұ ̆G ӣ

ѫִ Ȃ УҾȂ ὡ ὡ ̆ ẹᴔ ⁮ Javaѐ

ὡ SQL( ὡ Уэ ‍ ‍ а )Ȃ ѫ ‍ а ᶕ

Java Ȃclass ̙֒ ᴔ Уэ Ԉ‍ а ᶕ Ȃclass ֒‍ ̆

ᴔ ‍ ᶕ Ȃclass ֒̆а э‍ ̆ѝᴔ ‍

ᶕ Ȃ Уэ ‍ ᶕ ⁮ Уэ ̆ ̆ ч Ȃ

class ֒̆ ‍ Ԉ ᴐҩȂ  

̆ ֶ ╗У " (perspective) "̆ У Ȃ

УЮӱ ‍ ( ‫ )ѐ  Уэ ╗ ̂Tokeñ Ȃ ԏ Ԉ

У ‫ Ȃᴿ ̆  Уэ SQL Java ̆ѝҩ‍ ᴔ

ὡ а ̆ Ю ̔ 

http://www.antlr.org/article/rewrite.engine/index.tml


 

ᴔ Ԉ SQL Java Ӈ ╟ᴐ̂action ̃ ‍

Ȃ 

̆ ֶ ╗‍ Уэ╖ ̆ ̂Tokeñ ( )ᴐѝ  ̆ ẹ

У Ȃ ̆ ּ ‍ ︠‍ ̆ ѝ ‍ ҂ ҩ ӊ

ȂУэ ‍   Ԉ Уэ ‍ ὡȂ  

Version: $Id: //depot/code/orgȂANTLR/release/ANTLR-2.7.6/doc/streams.html#1 $  

5  ̂tokeñ  

У ҩ ‡( ) ̂symbol̃ Ȃѝҩ

̆ Ҿ ̂symbol̃ " (token) "Ȃ Ѭӱ (symbol)

⁮ (token) ֒ ANTLR ANTLR ‍ Ȃ ֙

ҩ ANTLRG ֒̆ Ӯ ҩ ұ ⁸ Ȃ  

5.1  

‍ Ўэ ‍ ̂symbol̃ ̂t okeñ ̆

‍ ὲӹ Token Ȃ‍ ḣ Уэ

(symbol) У ẏ ѐ Ȃ ‍

23̆ ת Уэ ₥ ̆LT(1) . getTyp e() ̆а 23̆

‍   MismatchedTokenException Ȃ  

Уэ Уэ ὡ ̆ ҂ֶ Уэ   ̆ Ԉ ὲӹ Ȃ

ὡ аֶ ᶢ ̆ "‫ "Ȃ⁞ importVocabular Ȃ  



Ю ‟ ҩ :  

5.1.1 ANTLR ᴉᾱ э ӣѫ ? 

э Уэ   Ȃᴳ importVocab

̆ Ԉ / Ἴ Ȃ э ⁸ANTLR Ю

Ὧ ֒̔  

PLUS=44 

importVocab ̆ ѝ ( ֶ Уэ )Ȃ  

ѐ֗ᴉ ḣ ֶ ⁮ ᵑ ḣȂR ̆ Ю ѐ̆

A B‍⁞ 4 5:  

class P extends Parser ̕ 

a : A B ̕ 

֒Ԉ Ю ̔ NameTokenTypes Ȃtxt Ȃ  

5.1.2ѝӣѫ ӱ 4  

ѝANTLR ‍ ѐ УҾ ̆ Ѭ 3

Ȃ  

5.1.3 ANTL R ӣѫ Ὧ ֒ 

ANTLRѝ V VTokenTypes . txt VTokenTypes . java ̆V

exportVocab̗ V ѐ Ȃ ֒ ẹУэ ע ̆ ANTLR

̆ἵ ὲ ֒ѐ ꜛ ѕ ᾃ Ȃ

Java ֒ Уэꜛ ҩ Ѭ ȂANTLR ‍ ҩὲѐ Уэ

̆Ԉ ѬȂ  

5.1.4 ANTLR У ֒ а ֒  

Уэ   Уэ ὡ чэ ὭӎУэὨ

Ὥ ὡ Ȃ  



p. gѐ Уэ ‍ P:  

// yields PTokenTypes . txt  

class P extends Parser ̕ 

// options {exportVocab=P ̕} --- > default!  

decl : "int" ID ̕ 

l . gѐ Уэ ‍ L  

class L extends Lexer ̕ 

options {  

  importVocab=P̕  // reads PTokenTypesȂtxt  

}  

ID : ('a' .. 'z')+ ̕ 

ᴳ Lᴳ P ѐ ḣ ת̆ ANTLR ֶ LTokenTypes. txt LTokenTypesȂ  

а ֒ѐ Ὥӎ ̆ ᴳ importVocab ╗

Ȃ  

Ҿ У ֒ѐ̆ANTLRֶ Ȃ ̆ᴔ҂ Ԉ

ԏ   ⁮ У ֒̂ ἵ ԏ Ԉᴳ ̃ ᴳ чэ Ὥӎ

Уэ Ȃᴿ ̆P L Уэ ֒ѐ̆ᴔ Ԉ ṁ̔  

// yields PT okenTypes. txt  

class P extends Parser ̕ 

// options {exportVocab=P ̕} --- > default!  

decl : "int" ID ̕ 

class L extends Lexer ̕ 

options {  

  exportVocab=P̕  // shares vocab P  

}  

ID : ('a' .. 'z')+ ̕ 



ᴔ ѝ L ̆ ֶ Ὥӎ ֒ѐ   Уэ ̕ Ю ᴿ

ѐ̆ Ὥӎ P ̔ 

// yields PTokenT ypes. txt  

class P extends Parser ̕ 

decl : "int" ID ̕ 

// shares P's vocab  

class L extends Lexer ̕ 

ID : ('a' .. 'z')+ ̕ 

֒ ẹЮ ̔  

P    // exported token vocab name  

LITERAL_int="int"=4  

ID=5 

5.2  

ֶ ‡̆╟ᴐ̂action ̃ ת̆ ᴳ ӣѫ

̙ANTLR ẹ ‡ ⁸ ⁮ ѐ̆

ẹᴳ include У Ȃ ̆

Ȃ  ⁮Уэ ֒̆ Ԉ   ᴳ Уэб а

֒Ȃ ὡ ̆ ᴔᴳ importVocab Ȃ  

P Qֶ Ἴ P ̆ ẹQᴳ ҩ

importVocab=P У Ȃᴿ ̆Ю 2э Ȃ  

class P extends Parser ̕ 

a : A Z ̕ 

Q ‫ б ת̆ ╗ҩУэ Ȃ  

class Q extends P ̕ 

f : B ̕ 

Э ᾳѐ̆Q ѬҩУэ ,B̆ᴳ Q ѝ{A,B,C} Ȃ 



̂ ̔҂ ꜛ ̃Ȃ

‡ а ‫ Ȃ 

ᴔ ᴳ ᴔ̆ ‍ ᴳ У

э ‍ Ȃᴳ ‍ importVocab ‫ Ȃ

ᴿ ̆Ḯ ‍ Pᴳ ‍ PLȂ importVocab ̆Q ᴳ P

̆ ᴳ PL Ȃ ᴔ Qᴳ Уэ ‍ ̆

QL̆ Ԉ Юṁ̔ 

class Q extends P ̕ 

options {  

  importVocab=QL̕  

}  

f : B ̕ 

Q QL QL Ȃ  

5.3 ⁞  

Уэ ֒ѐ ᴔ̆ ANTLR Ἴ Уэ ֒ ӑ

ᴔӰ ANTLR ֒ѐ Ȃ ᴔ ὡУэ ֒ѐ Уэ

  ̆ANTLR а ╗ э ֒ȂЮ ֶ֒ ANTLR  ̔  

class P extends Parser ̕ 

options {  

importVocab=L̕  

}  

 

a : "int" ID ̕ 

 

class L extends Lexer ̕ 

ID : 'a' ̕ 



ANTLR а ⁮ LTokenTypes. txt ̆ ѝ ֒ѐ ⁮ LȂ ̆

LTokenTypes. txt ( ֒ѐ P Ḁ ANTLR ̙)̆ANTLR

ѝ P╗ э ֒̆ L Ḁ ȂANTLR Ḯ ╗

Уэ ֒ ̆ ѝ а Ю ֶ э У ֒ѐȂ 

̆ ᴔ Bᴳ A (а ӣѫ ) ᴔ̆ Ἴ

Э A ANTLRȂᴿ ̆Уэᴳ ҩ‍ ANTLR

ҩ‍ Ѯ ᾋ Ȃ 

ᴿ ̆ ᴔ Уэ ‍ Уэ ‍ Ὥӎ Уэ Ḁ ᴔ̆

ṁ ԏ ⁮ Уэ ֒ѐ̆ ԏ   Уэ Ȃ ԏ

а ֒ѐ̆ ‍ ὡ ѝ ‍   ̆

‍ ӊ ҩ Ȃ ̆Ӈ УЮ ὡ/   Ὧ ‍ ᴳ

‍   Ȃ 

5.4 УҾᴳ  

ᴔ а ֒ѐ ᴔ̆Ӱ ԏὭӎὤ ‍ ̆ ѫ╕ ̙

2 ᾱ ̔(1) ὡ  (2) У ̆

Ὥӎ Ȃ  

У ұЮ ᾰͅ 2э ‍ 2э ‍ ̆ ‍

а ὡ ‍ȂANTLR 2. 6. 0 examples/java/multiLexer ѐ ᴿ ұ

ᾳȂjavadoc JavaԆ ‍⁞ а ‍ ‍ ‍ ȂJavadoc

‍ ⁞"*/" ѐ ת̆ У Java ‍ ᴳ

/Ὧ ╗ javadoc ‍ ̔  

javadoc 

  : JAVADOC_OPEN 

    {  

    DemoJavaDocParser jdocparser = 

    new DemoJavaDocParser(getInputState())̕ 

    jdocparser . content() ̕ 



    }  

    JAVADOC_CLOSE 

  ̕ 

ұ̔javadoc ‍ Ѭҩ JAVADOC_CLOSĔ ҂ Ѭҩ Ȃа

Java ‍ ұ Java ‍ а javadoc ‍ Ȃ 

javadoc ‍ java ‍ Ԉ ⁮ JAVADOC_CLOSE (з

)̆2э ‍ ὡ Ѭ Ȃ

DemoJavaLexer DemoJavaDocLexer ̔  

class DemoJavaLexer extends Lexer̕ 

options {  

  importVocab = Common̕  

}  

...  

class DemoJavaDocLexer extends Lexer̕  

options {  

  importVocab = Common̕  

}  

...  

CommonTokenTypesȂtxt ꜛ :  

Common // name of the vocab 

JAVADOC_CLOSE=4 

Ὥӎ ү ұЮ ᾰͅ 1э ‍ 3эа

‍ ( ѝа C)Ȃѝҩ ̆ᴔ ᴳ Уэ ‍ ̆ э ‍

Ԉ 3эа ‍ ̆ Эа ( ᴳ

Ѭ )Ȃ CLexer̆ GCCLexer MSCLexer̆ᴳ CLexerᴐѝ Ѭ

ȂR ̆ MSCLexer "_int32" ̆ Ԉ Уэ CLexerѐ ‍

̔ 

tokens {  



  INT32̕  

}  

MSCLexerѐ̆ᴔ Ԉ бУэ Ȃ  

tokens {  

  INT32="_int32"  

}  

ӑ ‍ ԈὭӎ У ἵ̆ ᴔ Уэ ‍ ⁞

а C ὡȂ  

Version: $Id: //depot/code/orgȂANTLR/release/ANTLR-2.7.6/doc/vocabȂhtml#1 $ 

6   

 Ѭ ֶ  Ȃ ⁞ ̆ רּ ̂

ὲ ̃ѐ   ֶ̆   MismatchedTokenException Ȃ

‍ Lexer Ѯ ֶ̆   NoViableAltException  ȂLexer

ѐ רּ ѕ   ֶ   נ Ȃ 

 ANLTR Ԉӊ Ԇ ̆ ᴔ҂ Ԉ Ԇ ȂЭ ֗

У ᾰͅANLTR ֶ try/catch ̂ ҂ ̃Ȃ

try ֶ Ԇ ἷ ̆ ‡ȁ ȁ ̂reference ̃ȁ

‡ ἷ Ȃ ̂ ὲ ̃̆ ֶ  

ЭУ Ȃ 

ANLTR ‍ ת̆ ̆ ᴔ ᾗ Ѭ

Ԇ ̆ᴔ ⁸ Ȃ 

 ̔PCCTS 1Ȃ33 '@' а ұ ANTLRȂ 

 

6. 1ȁANLTR ᴇ  

 ұ ANTLR     ҩ ⁞ ὲӹ Ȃ

ұ ANTLRExceptionȂЮ ҩ ANLTR ᴇ ̔ 



 

 

  

ANTLRException Ȃ ᴔ Ѭ ̆ᴔ Ԉ ӱ

̆ Ѭ бЮ Ѭ  Ȃ נ

CharStream-  

Exception 

ὡ ѐ ҩУҾ Ȃ ᾳЮ ұ IO ת̆

ᴔ҂ Ԉѝ ὲ ὡ Ѭ Ȃ 

CharStreamIO-  

Exception 

ὡ ѐ ҩ IO ̂ᴿ ̔ CharBuffer Ȃfill() ֶ  

̃Ȃ nextToken() ⁮ ̆ ֶ

ѝ TokenStreamIOException Ȃ 

Recognition -  

Exception 

ὡ ѐУэ ⁞ Ȃ main   ѐ ὲ

̂parser̃ȁlexer ȁ ̂treeparser ̃ ѐ̆Ԉ ľ

У‎Ŀ Ȃ ‡   Ȃ 

MismatchedChar-  

Exception 

CharScannerȂmatch() ὡ ѐ Уэ ת̆ ⁮

Уэ ̆ а⁮ּר ֶ̆   Ȃ 

MismatchedToken 

Exception 

ParserȂmatch() ὡ ѐ Уэ ת̆ ⁮

Уэ ̆ а⁮ּר ֶ̆   Ȃ 

NoViableAlt -  

Exception 

Уэ Ѭ ̆҂ ̆ ҩУэ ת̆

а ₥ᾱ ѐ ֗ᴉУэ Ȃ 

NoViableAltFor -

CharException 

lexer Уэ Ѭ ̆҂ ̆lexer ҩУэ ת̆

а ₥ᾱ ѐ ֗ᴉУэ Ȃ 

Semantic- ת̆  ὡ ѐ  ҩ Ѭ ὲ



Exception ὡȂ Ѭ ̆ ֶ ╟  Ȃᴿ ̔ 

a : A {false}? B ̕ 

ANTLRֶ ӊ ЮԆ ̔ 

match(A)̕  

if (!(false)) throw new  

  SemanticException("false") ̕ 

match(B)̕  

ѐ̆ ὲѐУэ ╟ ὡ ̆ᴔ҂ Ԉ  

Ȃ 

TokenStream-  

Exception 

ӊ   ҩ Ȃ 

 

TokenStreamIO-  

Exception 

TokenStreamException ѐ IOException Ȃ 

TokenStream-  

Recognition -  

Exception 

TokenStreamException ѐ RecognitionException ̆

Ԉᴔ Ԉ ּ Уэ Ȃ 

TokenStream-  

RetryException  

ᶕ ҩ ₥ ⁞ ̆ ᾋ ⁞ Ȃ

TokenStreamSelectorȂ retry() ᴳ ⁸

nextToken() ⁞Ȃέᴇ Ԉ examples /  java  

/  includeFile  Ȃ 

Уэ ꜛ ֒ ̆

רּ Ȃ נ а ᴉ ֶ  ᴉ ̆ᴔ

Ԉ Уэ Э ὡ ᵚ Ȃ 

 

ὴ main  ֶ ӊ Ю נ try - catch ̔ 

try {  

       ...  

    }  

    catch(TokenStreamException e) {  



      System. err . println("problem with stream: "+e) ̕ 

    }  

    catch(RecognitionException re) {  

      System. err . println("bad input: "+re) ̕ 

    }  

  

 Lexer ‡ֶ   Ю ̔RecognitionException ̆CharStreamException

TokenStreamException Ȃ ‡ ֶ   Ю ̔ RecognitionException

TokenStreamExceptionȂ 

6. 2 Ḇ╠ ᶢ  

 lexer ѐᴳ Ѭ ⁞ ΰѱ ѬȂᴿ ̔ 

T. java:1:9: expecting ID, found ' ̕'  

ֶ ЮԆ ̔ 

T. java:1:9: expecting an identifier, found ' ̕'  

ANTLR ᵏҩУ Уэ ѕԈԆ Ȃ ľIDĿ Ѭѐ̆

ᴳ Ю ̔ 

ID 

options {  

  paraphrase = "an identifier" ̕ 

}  

  : ('a' .. 'z'|'A' .. 'Z'|'_')  

    ('a' .. 'z'|'A' .. 'Z'|'_'|'0' .. '9')*  

  ̕ 

̆ ╗ὡ⁮ ֒ѐ̂ANTLR ֒ Ȃ̃ Ѯ̆

҂ ֗ᴉᴳ ‍ ֶᴳ Ȃ 

6. 3  

 ANTLR Ю ⁞ Ȃ Ю ⁞ רּ‡



̆ ѫ ֶӊ Уэ Ю ᾃ Ȃ ‡

ẹ C++ Javaѐ У Ȃ҂ ̆   ̆

ֶ ṃ ̆ ѐ   ᵑ  ̆   ȂУ ̆

ֶ Ȃ 

 ANTLRѐ̆ ֶ ԈЮ ᾳЮ  ̔ 

1)  ̕ 

2)  ̕ 

3)    Ȃ 

Э ᾳ ̆ ѐ Ю   ֶᵑ  ̆ ⁮ ὲ

̂ ѐ̆ а Ԉ Ȃ̃

Ԉ ч Ȃ У ̆ ᴔаṁ֗ᴉ ̆ANTLRֶ ѝ Уэ ‡ӊ

Ȃ ֶ Уэ ̆ ⁮ ‡ ̆

ӱ ‡ Ȃ ү ̆ᴔ Ԉ Ӯ Ѭ Ȃ 

 У ᴔѝУэ ‡ Ѭҩ ̆ аֶ ‡ Ȃ

̆ᴔ҂ Ԉ per- grammar per- rule ⁸ Ȃ 

6. 4  

 ᴔ ԈѝУэ ‡ȁУэ ȁ Уэ ἷ Ȃ

У ̔ 

exception [label]  

catch [exceptionType exceptionVariable]  

  { action }  

catch ...  

catch ...  

ӨӨ ұѝ ἷ ȂexceptionType ̆

exceptionVariable ̆ Ԉ ȂЮ Уэѝ

‡ȁ ȁ ἷ Ѭ ᴿ ̔ 

rule:   a:A B C  

    |   D  E 



        exception // for alternate  

          catch [RecognitionException ex] {  

            reportError(ex ȂtoString()) ̕ 

        }̕ 

    exception // for rule  

    catch [RecognitionException ex] {  

       reportError(ex ȂtoString()) ̕ 

    }  

    exception[a] / / for a:A  

    catch [RecognitionException ex] {  

       reportError(ex ȂtoString()) ̕ 

    }  

ἷ аֶ ‡  Ȃּר ⁸ ֶ ѱנ̆

Ȃ ᴔ̆ ӑ ᴳ ֗ᴉ ѝּר

Ȃ 

6. 5 Lexer ѐ  

 ᾳЮ ᴔ̆ Lexer а ᾳЮ Уэ Ȃ

̆ Ԉ Уэὲ Ȃ Ḁ ᴔ̆

 ⁮ Lexer Ѯ ̆ ‍ ᾳ ᴔ   ѐ э Ȃѝҩᴳ

ANTLRӊ RecognitionException ᴐѝ TokenStreamExceptionּ lexer ̆

Ԉ ᴳ defaultErrorHandler=false Ȃ IO ᴐ ѝ

TokenStreamIOExceptionּ lexer ̆ defaultErrorHandler=false Ȃ 

 Ю ᴿ ᴳ а Ѭ ̂Recogniti onException ̃ lexer

 ̂blasting out of the lexer ̃̔  

class P extends Parser ̕ 

{  

public static void main(String[] args) {  

        L lexer = new L(System Ȃin) ̕ 



        P parser = new P(lexer) ̕ 

        try {  

                parser . start() ̕ 

        }  

        catch (Exception e) {  

                System. err . println(e) ̕ 

        }  

}  

}  

 

start : "int" ID (COMMA ID)* SEMI ̕ 

 

class L extends Lexer ̕ 

options {  

        defaultErrorHandler=false ̕ 

}  

{int x=1 ̕}  

ID  : ('a' .. 'z')+ ̕ 

SEMI: ' ̕'  

      {if ( expr )  

       throw new 

          SemanticException("test",  

                            getFilename(),  

                            getLine()) ̕} ̕ 

 

COMMA:',' ̕  

WS  : (' '|' \ n'{newline() ̕})+  

      {$setType(Token. SKIP)̕ }  

̕ 

 



ὡľint b Ŀ̕ ̆ᴔֶ ⁮ Ю  ̔ 

ANTLR. TokenStreamRecognitionException: test  

Version: $Id: //depot/code/org.ANTLR/release/ANTLR-2.7.6/doc/errȂhtml#1 $  

7 Java Runtime Model 

 

8 C++ Runtime Model 

 

9 C# Runtime Model 

 

10 Python Runtime Model 

 

11 ANTLR  

ANTLR   Ҿ ̂tokens̃ѝ , Ҿ ̂tokens̃ѝ

Ҿ ѐ ̆ӱ ╠ᴔ ѐ , (ASTs)Ȃ

ẹ PCCTS1Ȃ33,ᴔ Ԉᴳ tree grammar action ᴐ Ȃ 

⁮ ᾰͅ ҩ Ѭ Уэ

ANTLR Ѭ ̂AST̃ ȂANTLR ѬҩУэ

ѝȂᴔ ѐ э Ԉᵳ ANTLR ᴉ ᴔ Ȃ ,ᴔ

ᵏУэ ľ Ŀ̆ ANTLR ѫᴳ

… ( а AST() ѐ )ȂANTLR ֗ᴉ

AST Ȃ Ѭ ᵏȂа , ANTLRа xml dom ,

ѝ ԏ бѮ ᾰ (ᴿ ,getfirstchild()) A̕NTLR Ἴ а ӝ ,



!  

11.1  

Ԉ ὲ ѐ, ұנ LISP(LISP У ╟ )

, ̔ 

#(A B C)  

У Ԉ Aѝ ,B C ἳ Ȃ э Ԉ ֗ , :  

#(A B #(C D E))  

У ԈAѝ ,B Уэἳ , э ᴐѝ үэἳ ̆ , Ԉ C

ѝ D,Eѝἳ Ȃ 

11.2 ⁸ AST  

ANTLR ѐ AST ѐ AST ᴳ баᴳ

buildAST ⁸ Ȃ 

ӱ AST ̆ANTLR ѝ У (҂ ԏ

⁞שּ )Ȃ ľ Ŀ ‡̆ ᴔ҂ Ԉ ANTLR…  а

Ȃ ЮУ Ὧұ Ȃ 

11.3 AST  

11.3.1  

ѝᾃ ‡̆ANTLR ӊ ѐ ‟ token ᴐѝ Ȃ

ѐ ὤ ̆ ֶ Уэ tokens ̂ ע AST̃̆ ֶ

ὡ ASTȂ 

11.3.2  

Ԉľ^Ŀ ᴐ ѝ token ѝ Ȃѝ token Уэ ̆

ᴐѝУэ ‍ Уэ Ȃ 



a : A B^ C^ ̕ 

ӊ ѝ #(C #(B A)) Ȃ 

Ἴ A רּ ᴐУэ ἳ ̆ B רּ ᴐѝ ₥ A ӕ Ȃ

C רּ ᴐѝ ₥ ӕ ̆ ᴐѝ B Ȃ ̆ ֗ᴉ ᴐ

‡ӊ A B CȂ 

11.3.3 Ὧ ῆ  

ᴳ ľ!Ŀᴐѝ token Ԉ ὁ б token Ὧ ╗⁮ӊ ѐ( token

AST ᵑ ֶ ̆ ֶ action ѐ ̆ аֶ ╟ ╗⁮ӊ ѐ)ȂG

ľ!Ŀᴐѝ ‡ ‡ аֶ ⁮ ₥ ‡ ѐȂ 

ᴳ ľ!ĿᴐѝУэ ‡ Ѭ ‡ Ȃ ‡ ‡

tokens ᵑ ֶ… ASTs,ת ԏаֶ ⁮ӊ ѐȂЮ‟ ‡ ╟… Ȃ

ᴳ actions ASTḣ̆ ̔ 

begin!  

    :    INT PLUS i:INT 

        { #begin = #(PLUS INT i) ̕ }  

̕ 

ṁ Ԉ ľ!Ŀᴐѝ₥ ѝ У Ὧ Ȃ ṁ ̆

ᴿ ̆ ᴔ ᴔת Уэ ╟ ̔ 

stat:  

        ID EQUALS^ expr   // ╟  

   ...  some alternatives ...  

    |!   RETURN expr 

        {#stat = #([IMAGINARY_TOKEN_TYPE] expr)̕}  

    ...  more alternatives ...  

̕ 



11.3.4  

╟ ѝ off Ḁ(ת ᴳ buildAST)̆ᴔ ᴔ

ᾃ actions ѐ ԏ╗ὡ⁮ Ȃ ΰ Уэ action ѐ ̔ 

1.  ᴳ T(arg) ,T ᴔ ărg У token Ўэ token б token

Уэ token ѐ ὲѐУэȂ 

2.  ᴳ ASTFactoryȂcreate(arg) T̆ ᴔ ărg У token ̆Уэ

token б token Уэ token ѐ ὲѐУэȂᴳ Уэ

̆ ѝ Ѭ ⁸̆ Ԉ э Ȃ 

3.  ᴳ ע #[TYPE] #[TYPE,Ŀtext Ŀ]

[TYPE,Ŀtext Ŀ,ASTClassNameToConstruct]Ȃ ע ASTFactoryȂcreate()

ὡ Ȃ 

4.  ᴳ #id̆id רּ token̆ ‡ ὲУȂ 

ӱ ̆ᴔ Ԉ ᴔ ЮУэἸ ,

, ᴳ Ю ⁮ #(ŀ) Ȃ 

11.3. 5 AST Action  ע

У ѐ̆ buildAST ѝ true, ѝᴳ actions ѐ… ASTsѝ

ע ANTLRֶ ע ֙ action Ȃ ⁞ ̆ԈЮԈĿ#Ŀѝ ֶ  ̔ע

 #label  

Token ‡ б ASTὯ Ԉ #label Ȃ ѝУэ token

‡ ASTḣ… AST Ȃ 

˽rulb  

Уэ ‡ Уэᾃ ‡ Ḁ ĂNTLRֶ ѝ AST ‡

Ȃ Ἱ ᴔ ‡ AST Уэ action Ȃ  AST ѝ

‡ ע ὲ Ȃᴿ ̔ 

r! : a:A {#r = #a ̕}  

б Ḁ ̆ ѝᴔ Ԉ ANTLRṁ

ᴐ(… ╗ ) ̔ 

decl : ( TYPE ID )+  



       { #decl = #([DECL,"decl"], #decl) ̕ }  

     ̕ 

ANTLRἹ ᴔ ֗ᴉ Уэ rule #rule ȂANTLR ᶑ action ᾃ

‡ ḣ ᾃ AST ѐ ⁮ Ȃ ᴔ #rule ḣѮ ̆

 ANTLR #tule … ╟ AST ֶ ȂR ̔

֗ᴉ action Ѯ ╗ ֶ ╗ #rule Ȃ 

#label_in  

ѐ̆ token ‡ ὡAST Ԉ #label_in Ȃ

ѝУэ token   ꜛ AST ὡ Ȃ ὡ

Ȃᴔ ֶᴳ #label Ԇ#label_in Ȃ 

#id  

ANTLR token ᴐѝ ע ,ע token

ѐ УȂ ᾳЮ,ᴳ Уэ token ᴳ Уэ ,ᴿ :  

r! : A { #r = #A ̕ }  

ұ:  

r! : a:A { #r = #a ̕ }  

#id_in ᴳ б#label_in ᴳ У  

#[ TOKEN_TYPE]  or #[ TOKEN_TYPE,"text"] or #[TYP E,"text",ASTClassNameToConstruct]  

AST Ȃע ᴐ ASTFactoryȂcreate() Ȃᴿ ,#[T ] ע

ѝ:ASTFactory. create(T)  

#(root,c1, ... ,cn)  

AST ȂANTLRֶע ╟ ⁮ ‍ Ȃ ѐ ѝ

ἷ , ֶ Ȃ :ἷ foo(#a,34) , аֶб У ѐ ὲ

ἷ ‍ ᾰ Ȃ э ֶ Ŀ… Ŀ Ȃ ľ… Ŀ ѝ

б java נ Ԉ , ֶẹ Ю̔ 

ASTFactoryȂmake(root,c1, ... ,cn) ̕ 

ҩ  #(ŀ) ᴐѝУэ ᴇ ע , б Уэ ҂ֶ Ȃע Уэ

#(ŀ) ЭЮ ,ᴔ Ԉᴳ :  

   id   label  as ע Ԇ #id   #label Ȃ  



   [ ... ] ע  Ԇ #[ ... ]Ȃ  

   ( ... ) ע  Ԇ #( ... )Ȃ 

    Ԇ ֶᴳ ╟ᴐ̂action ̃ э ,ע Ԇ

ѝ Уэ ע … ԆȂ э ‍ ֶᴳ УҾὯұ ⁸

( C/C++ )  

11.4 …  

Ḯ ᴔ ᴔ ѐ ѬҩУэ L Уэ P,ᴔ Ԉ ᴔ ὡ

ԏẹЮ У :  

L lexer = new L(SystemȂin) ̕ 

P parser = new P(lexer) ̕ 

parserȂsetASTNodeType("MyAST")̕ 

parserȂstartRule () ̕  

ᴔ ᴔ ע ѐ buildAST=true, ֶ… УэAST , э

Ԉ parser . getAST() ⁮Ȃ ᴔ ѬҩУэ ᴐ T,ᴔ Ԉ Ԉ

Ю :  

T walker = new T() ̕ 

walkerȂstartRule (parser . getAST())̕ //  

, ᴔ ᴔ ѐ buildAST=true ע , ᴔ Ԉ

⁮ASTȂ 

AST results = walker . getAST()̕ 

DumpASTVisitor visitor = new DumpASTVisitor()̕  

visitor . visit(results) ̕ 

DumpASTVistor Уэ Ѭ ASTVistitor , ұ ⁮ ῆ ЭȂ 

ᴔ҂ Ԉ String s = parser . getAST(). toStringList() ̕ Уэ‟

Ȃ 

11.5 AST  

ANTLRG … б AST Ȃ эў ӱ ѐ‍



, ת Юҩ ұ ᴐ б Ȃ Ԉ ұ…

Ȃ 

ᴔ Ὧ ұ AST , ѐᴳ  

setASTNodeType(String className) 

Ȃ , ANTLR ȂCommonASTȂ(ᴔ ᴳ ὤ

)Ȃᴔ҂ Ԉѝ э token ѬУэа а Ȃ 

 

/**  ѬУэ " ᾗ " ѝ token … Java AST Ȃ 

 *   ѝҩ ᵳұᴔ ѬУэ╟ … Ȃ 

 *   ANTLR ӱ tokens{ ... } ֙ ╟ tok en ,  

 * ת   ᴔ Ԉ э п Ȃ 

 *   ANTLR ╒ ѝ ӊ ᴳ ,ע  

 * ת   а ╟ , #[LT(1)]  

 *   ᾳЮ, ᵑ ұ Ȃ 

 *   tokens{ ... }  

*  ֙бᴔ ֙Ȃ  

 *   ᶑ ԏ У Ȃ 

 *  

 *   , ѝ Ȃ 

 *  

 *   @since 2. 7. 2 

 */  

public void setTokenTypeASTNodeType(int tokenTy pe, String className)  

        throws IllegalArgumentException ̕ 

ASTFactoryў ԈЮ :  

  

/** java AST ẹ ⁸Уэ Ȃ 

 *   tokenType- > , ѝᴔ  

 *   , t . getClass(), dup ᴐȂ 

 *  



 *   clone() ᴳ , ѝ ԏ AST… ,  

 *  , … ᴐ Ԉ Ȃ t ѝ null, null Ȃ 

 */  

public AST dup(AST t) ̕ 

  

/** ⁸ , ⁸ ᾃ ꜛ  

 */  

public AST dupList(AST t) ̕ 

/** ⁸ , ḮḮ э  

 * ĺ ⁸  

 * Ю п ̕ Ȃ 

 */  

public AST dupTree(AST t) ̕ 

11.6 ASTs 

ASTѐ э ᶕ ̕ᴿ , Уэ ADD ᴐ

УэINT ? ч Ҿᶕ :ᴳ Уэjava( C++ ) Ȃ҂ ,

ᴔ Уэ token token ת ?

֒ Ḁ, (Terence)У ᴳ נ

ASTsȂ 

ұа ᴳ а У ӝ ᴔ

ẏ Ὥ Ȃ ᴳ ᴿ Уэ , э ᾗ

ҩ value() , Ԉ root Ȃvalue() ὡ Ȃӱ … бᴳ

Уэ ̆ Ḯ Уэ AST Ȃ ̆ ұ

б AST Ȃ 

ANTLR ч ˻ ᴔ ҩĿbuildAST=trueĿ ̆ᴔ ⁮ҩУ

Ȃ ̆ ᴔ ᴳ ҩ аУ ᴔ̆ Ѭ…

Ȃ ᴔ̆ Ԉ й Э п ĺ ╟ ת̆ ᴔ Ԉѝ ᵏа

б ẏ Ȃ ̆ ̆ ҩȂ 



ANTLRѝ… ̆ ѬҩУэ ᾃ ̆ ұѝ AST

Ȃ ѝ CommonASTȂᴔ Ԉᴳ ̆G  ̔

myParserȂsetASTNodeType("comȂacmeȂMyAST") ̕ 

̆ᴔ ᴳ Ȃ 

э ѐ ᴔ̆ Ԉ ὡ ѕ Ѭ

Ȃ tokens ֙ᴳ <AST=typename>̔ 

tokens {  

    PLUS<AST=PLUSNode>̕ 

    ŀŀ 

}   

У ̆ᴔ Ԉ Уэ ᴔ ѐ token ᾗ ̔ 

anInt : IN T<AST=INTNode> 

⁮ э ᾗ ұ tokens ID( ID ᴔ УэЭЮ ѐ ѝУэע

TYPENAME ̆ Уэ ѐ ѝע VARREF) ȂANTLRG AST …

AST ̆ ᴳ Ȃ У ̆ANTLR Ю ̔  

ANode tmp1_AST = (ANode)astFactory. create(LT(1),"ANode") ̕ 

ӱ 

a : A<AST=ANode> ̕  

11.6.1 У ᴿ  

эᴿ ꜛ ҩУэ ұ ASTs ̆Уэ ‍ У

Ҿ AST ѬȂ 

ӱ AST б ԏ ᴐ Ȃ ѐ ╗̆ѻ ᴐ̆ Ȃ

ᴐ ᴐѝ ( )̆ ᴐѝ Ȃᴿ ̔ ὡ 3+4*5+21

У Ю̔ 

(   + (   +  3 (   *   4  5 ) )   21 )  

:  

  + 

  |  



  +-- 21 

  |  

  3-- * 

     |  

     4-- 5 

AST CalcAST ̆CalcAST ұ BaseAST̆ ᵏ value() Ȃ

Value() ӱ ұ ḣȂ ̆ ұ v̆alue()

ẏ ḣȂЮ CalcAST: 

public abstract class CalcAST  

    extends ANTLR. BaseAST 

{  

    public abstract int value() ̕ 

}  

AST ᴐ чэ   Ȃ ұ Ю Уэ

ִἼ Ȃѝᴳ ᴐ ̆ ᴐ Ѭ left() right( ) Ԇ̆

ᴳ ԏб Ԇ аУ Ȃ ̆ Ҿ Ԉ ᴐ

Ȃ 

public abstract class BinaryOperatorAST extends  

    CalcAST 

{  

    /** ᴳὲ ẹ  */  

    public CalcAST left() {  

        return (CalcAST)getFirstChild() ̕ 

    }  

  

    public CalcAST right() {  

        CalcAST t = left() ̕ 

        if ( t==null ) return null ̕ 

        return (CalcAST)t . getNextSibling() ̕ 

    }  



}  

ѐ Ю:  

import ANTLR. BaseAST̕  

import ANTLR. Token̕  

import ANTLR. collections ȂAST̕  

import java . io . *̕ 

  

/** Ԇ INT  */  

public class INTNode exte nds CalcAST { 

    int v=0 ̕ 

  

    public INTNode(Token tok) {  

        v = Integer . parseInt(tok ȂgetText()) ̕ 

    }  

  

    /** ḣ̆ э ֙ 

     */  

    public int value() {  

        return v ̕ 

    }  

  

    public String toString() {  

        return " "+v ̕ 

    }  

  

    //  BaseAST  

    public void initialize(int t, String txt) {  

    }  

    public void initialize(AST t) {  

    }  



    public void initialize(Token tok) {  

    }  

}  

ᴐ ұ BinaryOperatorAST left() б right() Ѭҩ value() ȂR , 

 PLUSNode:  

import ANTLR. BaseAST̕  

import ANTLR. Token̕  

import ANTLR. collections ȂAST̕  

import java . io . *̕ 

  

/** Ԇ PLUS ᴐ  */  

public class PLUSNode extends BinaryOperatorAST {  

    public PLUSNode(Token tok) {  

    }  

  

    /** ḣ̕ 

     * ֙ :)  

     */  

    public int value() {  

        return left() . value() + right() . value() ̕ 

    }  

  

    public String toString() {  

        return " +" ̕ 

    }  

  

    //  BaseAST  

    public void initialize(int t, String txt) {  

    }  

    public void initialize(AST t) {  



    }  

    public void initializ e(Token tok) {  

    }  

}  

̆ ҩᴔ ╗ ANTLRᴔ רּ ⁮ ὡ …

Ҿ ȂTokens ֙‟ ҩ ᴐ бѮ ╗⁮ ԏ Ѭ ἷ Ȃ ANTLRѝ

ὡ ѐ PLUS tokens… PLUSNode ̆ᴿ Ȃ ѐ̆INT ꜛ

tokens ֙ĺ token Ю … ұ INT

ѝ INTNode ( ̆ Уэ INT ̆ У )Ȃ 

class CalcParser ex tends Parser ̕ 

options {  

    buildAST = true ̕ // uses CommonAST by default  

}  

  

// ѬУ ⁞ AST ұԈЮ  

// Ԉ ₥ Ю ѐ tokens  

tokens {  

    PLUS<AST=PLUSNode>̕ 

    STAR<AST=MULTNode>̕ 

}  

  

expr:    mexpr (PLUS^ mexpr)* SEMI! 

    ̕ 

  

mexpr 

    :    atom (STAR ̂ atom)* 

    ̕ 

  

// tokens ѐ  

atom:   INT<AST=INTNode> 



    ̕ 

ẹ У Ȃ  value() ̆ Ԉ ὤ AST Ȃ  

import java . io . *̕ 

import ANTLR. CommonAST̕ 

import ANTLR. collections . AST̕  

  

class Main {  

    public static void main(String[] args) {  

        try {  

            CalcLexer lexer =  

                new CalcLexer( 

                  new DataInputStream(SystemȂin)  

                )̕ 

            CalcParser parser =  

                new CalcParser(lexer) ̕ 

            //  

            parser . expr() ̕ 

            CalcAST t = (CalcAST)parser ȂgetAST()̕ 

  

            System. out . println(t . toStringTree()) ̕ 

  

            // ḣб  

            int r = t . value() ̕ 

            System. out . println("value is "+r) ̕ 

        } catch(Exception e) {  

            System.e rr . println( "exception: "+e) ̕ 

            e. printStackTrace() ̕ 

        }  



    }  

}  

For completeness, here is the lexer:  

class CalcLexer extends Lexer ̕ 

  

WS  :    (' '  

    |    ' \ t'  

    |    ' \ n'  

    |    ' \ r')  

        { $setType(TokenȂSKIP)̕  }  

    ̕ 

  

LPAREN: '(' ̕ 

  

RPAREN: ')' ̕ 

  

STAR:   '*' ̕ 

  

PLUS:   '+' ̕ 

  

SEMI:   ' ̕' ̕ 

  

protected  

DIGIT 

    :    '0' .. '9' ̕ 

  

INT :    (DIGIT)+ ̕ 



11.6.2 ᴳ  

э б ӣѫּש⁞ ̙ ⁞שּ ᴔ̆ Уэ

ḣȂת ̆ ִ ľ ֒Ŀ а ᴔ ╟ ѝ

(value() )Ȃ ᴔᴳ Ԉ̆Ю ᴔ / ‍

ḣ Ԇ ̔  [ ҾԆ  examples/java/calc directory Ȃ]  

class CalcTreeWalker extends TreeParser ̕ 

  

expr returns [float r]  

{  

    float a,b ̕ 

    r=0̕ 

}  

    :    #(PLUS a=expr b=expr)   {r = a+b ̕}  

    |    #(STAR a=expr b=expr)   {r = a*b ̕}  

    |    i:INT  

        {r = (fl oat)  

         Integer . parseInt(i . getText()) ̕}  

    ̕ 

ѝ Terence ᴔ ̆ ᴳ ASTs Ḁ() ( ὁ ╟ ᾗ

ִἼ ),  AST ѐ̆ ԈЮ :  

    /** э token ᶕ  */  

    public String getText() ̕ 

    /** э token  */  

    public int getType() ̕ 

ᴳ Ȃ ̆ӱᴔ ѐ ὡ token רּ

PLUS STAR token ȂR , ᶑ PLUSNode. getType()  CalcParserTokenTypesȂ

PLUSȂ   ANTLR ᵏ … ̆ ԈЮ  

public interface CalcParserTokenTypes {  



        ...  

        int PLUS = 4 ̕ 

        int STAR = 5 ̕ 

        ŀŀ 

}  

11.7 AST̂ XML̃  ע‟

 [Oliver Zei germann olli@zeigermannȂde ᵏ ‫ ע‟ Ȃӹ  XTAL XML ע

 ̕ ⁞ ѝ XML- serialized ASTs Ȃ]  

ұ , ᴔ ẏУэ AST ּ Уэ Ȃ  

ANTLRȂBaseAST ‟ע ̆ ᴳ Java Ԇ , ᴔ Ԉ ASTs ῆ

java ᾗ ᾗ⁮ ЭȂ  ᴔ҂ Ԉᴳ ԈЮ BaseAST ASTsᾗ XML :  

¶ public void xmlSerialize(Writer out)   

¶ public void xmlSerializeNode(Writer out)   

¶ public void xmlSerializeRootOpen(Writer out)   

¶ public void xmlSerializeRootClose(Writer out)   

  IOExceptionȂ  

ᴔ Ԉ ᾗ xmlSerializeNode ᴔ Ԉ   Ȃ ̆ ╟ע‟

ᴐ̂ action ̃G ᴐѝ б ẏ token 

Ȃ  

ᴿ   examples/java/heteroAST, :  

 (   + (   +  3 (   *   4  5 ) )   21 )  

<PLUS><PLUS><int>3</int><MULT> 

<int>4</int><int>5</int>  

</MULT></PLUS><int>21</int></PLUS> 

value is 44  

LISP бᾃ Ȃ ᾗ бὯ ̆ᶢ

mailto:olli@zeigermann.de
http://www.zeigermann.de/xtal.html


ҩ ᴳ̆ע‟ <int> ḣ</int> Ԇ ҩ Ȃ  

Ю XML Ԇ :  

Writer w = new OutputStreamWriter(System . out) ̕ 

t . xmlSerialize(w) ̕ 

w. write(" \ n") ̕ 

w. flush() ̕ 

11.8 AST ѡ 

AST findAll findAllPartial ҩᴔ Ԉ ѡȂ ̔  

ANTLR. collections . ASTEnumeration 

 

class ANTLR. Collections . impl . ASTEnumerator 

╖ ȂЮ ᴿ ̔  

// t ѐ a- subtree - of - interest ᴿȂ 

ASTEnumeration enum̕ 

enum = t. findAll( a- subtree - of - interest )̕ 

while ( enum . hasMoreNodes() ) {  

  System. out . println(  

    enum. nextNode(). toStringList()  

  )̕ 

}  

11.9 УҾᴿ  

sum :term ( PLUS^ term)*  

̕  

PLUS ľ^Ŀ ANTLR Уэ ̆ ᴐѝ ̆ э ̆

⁮ э sum ‡ Ȃ ұ ̆ ᴐѝ ἳ ╗Ȃ

רּ ̆ Ὧ аֶ ╗⁮ ѐȂ ‡ б רּ

RLUS- rooted Ȃ 



Ԉ ᴐ ӑ ‡Ȃ Э ᴿ ѐ̆ э( ... )*

… Уэ PLUS ̆₥Уэ ̆ӱ ѐ ̆ ̆ᶑ

ľ+Ŀ ѬȂ 

  

    Ю ‡̆ ‡Ὧ ҩ Ȃ 

decl!:  

    modifiers type ID SEMI  

        { #decl = #([DECL], ID, ([TYPE] type),  

                    ([MOD] modifiers) ) ̕ }  

    ̕ 

эᴿ ѐ̆ Уэ רּ Ȃ AST Уэľ Ŀ DECL Э,

Ьэ Ȃ Уэ Ѭ IDȂ үэ Уэ ᴐѝ

,AST type ‡ᴐѝ Ȃ Ьэ ԈУэ MODᴐѝ

,modifiers ‡ᴐѝ Ȃ  

11.10 ‡ 

 [ аֶ ᴐѝ ‡ ... ԏֶṁὲ ᴐȂ]  

2. 00 ANTLRѐ, э ‡ ұУэ Ȃ ‡ ╗ἷ

ᴐѝᾃ ‡, ‡ ᴔ п Ȃᴿ , Ԉ Ю

:  

  

expr: ID ( PLUS^ ID )*  

    ̕ 

     

̆ ᾳЮᴔֶ ‡ ἷ ӊ У аᵑ ұ ‡ Ȃ 

ѻ Ѯ₥̆ Ἴ exponent ȂЮ רּ Ȃ  

רּ // ̆ ̔ "3*x^4"  

eterm 

    :    expr MULT ID EXPONENT expr 



    ̕ 

     

ѝ̆ҩӊ AST,ᴔ ֶ ID EXPONENT expr‍ ѝ У ‡̆

Ю̔  

eterm:  

    expr MULT^ exp 

    ̕ 

  

exp: 

        ID EXPONENT^ expr 

    ̕ 

̆ э ᴐ ֶ ѝ ‡ Ȃ ұ ὡ 3*x^4, ֶ Ю  ̔  

#(MULT 3 #(EXPONENT ID 4)) 

     

̆ ᴔ ᶑ У ‡̔  

eterm 

    :    expr MULT^ (ID EXPONENT^ expr) 

    ̕ 

     

чэ"^" ᴐ ֶ ᴐ ᶢ   

 

#(EXPONENT #(MULT 3 ID) 4) 

     

Ԉ ᴐ ᴐѝ ת̆ ᴐ Ὧ Ȃ ᴳ Уэ ‡ἵ

‡ Ȃ  

  

eterm 

    :    expr MULT^ e:(ID EXPONENT^ expr) 



    ̕ 

     

э ᾳЮ̆ ұ ὡ 3*x^4̆ ‡ֶ… ̆ ᴐѝ

eterm ‡ MULT ᴐ Ȃ ҩ ‡ ἷ ASTԆ ̆

ᴳ ᴐ ẹ ‡Ȃ"^" ᴳѝ token … ⁮ ‡

Ȃ  

‡ Уэб ‡έ AST ȂR , ԏ

Ԉᴳ ‡ ᾗЭ dec1ᴿ Ȃ( ‡ ᴳ ˻

‡ ╟ ) :  

  

decl!:  

    m:(! modifiers { #m = #([MOD] modifiers) ̕ } )  

    t:(! type { #t = #([TYPE] type) ̕ } )  

    ID 

    SEMI̕  

    { #decl = #( [DECL] ID t m ) ̕ }  

    ̕ 

     

ѫ ‡ ̙ ‡ ұУэ ‡ѐ-- У

̆ AST ᴐ э ἷ Ȃᴿ ̆ ԈЮ ‡Ȃ  

  

term:    T^ i:(OP^ expr)+  

    ̕ 

ұ ὡ T OP A OP B OP C, Ю ֶ … :  

#(T #(OP #(OP #(OP A) B) C) )  

     

э Ԉ Ю  

  



T 

|  

OP 

|  

OP-- C 

|  

OP-- B 

|  

A 

     

Ἴ Ὧ ‡ѐ Уэ ѐ ᴐȂ

б ‡ Ὧ ȂЭ ‡ Ю̔  

  

#(OP #(OP #(OP A) B) C) 

     

ὲ Ү , ѝ T Ἴ רּ ̆ з ‡ѐ Уэ ᴐ̆ Ԉ

Tа ̆T ֶ Ȃ 

У ұ… ‟ ȂR ̆ ᴔ ⁮У‟ ḣ У

э ‟ ASSIGN ̆ Ю ‡ᴔ Ԉ ‍ чэ ‡Ȃ  

  

interp  

    :    ( ID ASSIGN poly " ̕" )+  

    ̕ 

     

, Ю ֙  

  

interp  

    :    ( assign )+  

    ̕ 

assign 



    :    ID ASSIGN^ poly " ̕"!  

    ̕ 

     

Уэ ‡ἵ ᴔ ᾗ Э ᴿ ̔  

interp  

    :    ( r:(ID ASSIGN^ poly " ̕") )+  

    ̕ 

     

Уэ ‡ ⁞ᴐ ұ ̆ ‡ ̆ ԈУэ

‟ Ȃ(҂ )Ȃ ԈĿ!Ŀѝ ̆ ѫ

‡… аֶ ⁮ ‡ ‡ Ὧ Ȃ  

‡ᾃ ‡ᴳ ⁮ ‡ ȂR Ю̆ ‡

ԈЮ X #( A #(B C) D) Y Ȃ  

  

a   :    X r:( A^ s:(B^ C) D) Y  

    ̕ 

     

‡ᾃ ‡ᴳ ⁮ ‡ ȂR Ю̆ ‡ᴳ

ԈЮ #(A X #(B C) D Y) Ȃ 

  

a   :    X ( A^ s:(B^ C) D) Y  

    ̕     

11.11  

Ȃ У ѐ Уэ ⁮ Уэ Ȃ ṁ

⁮ ‟ѐȂ  

11.12 AST╖ б  

ᴔ Ԉ ֗ ̆ ԏ ҩ AST ̔  



package ANTLRȂcollections ̕ 

  

/** ANTLRѐ AST  

*   AST б Ȃ 

 */  

public interface AST {  

       /** token */  

    public int getType( )̕ 

  

       /** token  */  

    public void setType(int ttype) ̕ 

  

    /** token  */  

    public String getText() ̕ 

  

    /** token  */  

    public void setText(String text) ̕ 

  

    /** Уэ ̕ 

     *   ‡ NULL */  

    public AST getFi rstChild() ̕ 

  

    /** Уэ  */  

    public void setFirstChild(AST c) ̕ 

  

    /**  

     */  

    public AST getNextSibling() ̕ 

  

    /** ЮУ  */  



    public void setNextSibling(AST n) ̕ 

  

    /**  ( ) ἳ  */  

    public void addChil d(AST node)̕  

    /** ″ чэ ? */  

    public boolean equals(AST t) ̕ 

    /** чэ‟ ѐ ᾃ ̙*/  

    public boolean equalsList(AST t) ̕ 

    /** чэ‟ ѐ ֙ ̙҂  'this'  

     *  ᾃ 'tĽѓ ̙ 

     */  

    public boolean equalsListPartial(AST t) ̕ 

    / ** чэ ֙ ̙ */  

    public boolean equalsTree(AST t) ̕ 

 /** чэ‟ ѐ ֙ ̙҂  'this'  

     *  ᾃ 'tĽѓ ̙ 

     */  

    public boolean equalsTreePartial(AST t) ̕ 

    /** Ľthis Ľ Уэ רּ ұ      */  

    public ASTEnumeration findAll(AST tree) ̕ 

    /**  Ľthis Ľ Уэ רּ ұ  

     */  

    public ASTEnumeration findAllPartial(  

        AST subtree)̕ 

    /** ᴳ б ‫ Уэע */  

    public void initialize(int t, String txt) ̕ 

    /** Ԉ t ᾃ ‫ Уэע */  

    public void initialize(AST t) ̕ 

    /** Ԉ t ᾃ ‫ Уэע */  

    public void initialize(Token t) ̕ 



ע **/     ѝ */  

    public String toString() ̕ 

    /** Ľthis Ľ ᴐ‟  (҂ ,  

     *   'this' ѝ ) ̆ ѝע  

     *    

     */  

    public String toStringList() ̕ 

    /**  

     *  Ľthis Ľ ᴐ  (҂ ,а 'this' ѝ ) ̆ ѝע  

     */  

    public String toStringTree() ̕ 

}  

э а ᴳ Ȃ ᴔ̆ ᾗ Ԇ …

( УэASTFactory ) token Ὧ ᴁ tokens ֙ѐ Ѭ

̆ Ѯ̆ ֶ Ȃ  
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12  ̂Grammar Inheritancẽ 

12.1 ̂Grammar Inheritance ̃  

ẹ C++ Java ᵏҩУ ⁸ἵ ᴔ ѬУэ

Уэ ̆ з ѝὲ ᵏУҾа ұ ╖ Ȃ ҂

"Programming by difference" Ὧ ̆ Ԉ / ̆ з

ᶢ ╟ ⁮ Э Ȃ  

Ӯ ╟ ̂Introduction and motivation ̃  

ἵ ANTLR ѬУэ Ԉ э ̆ з ᵏ

╖ ̆ ֶ ῏ ̆ ѝ Ὧ Ҿа



╗ ‡Ȃ з ̆ ‡ Ḁ̆

‡ ֶ ╟ έ ╖ Ȃ ҂ ᵏҩУ э

ѝȂ ⁸ἵ έ У ‡έ а ѝȂ  

ᴐ Ԉᴳ Уэ эа ̂Dialect ̃Ȃ

Ԉ₥ ᾱ╕ … э ‡̆ … Уэ ‡ Ԇ

̆ ᴳ Ѭ ‍שּ ԏȂ ᴳ ̆ᴔ ᾗУэ

ꜛ ὨὭ ̆ ᾋѝ У ᾗУэ ԈҩȂ Ὥӎ

̂Code Sharing ̃ ᴇ   ̂Parser̃чэ ⁞ѮЭȂ  

УЮЮ э  English ̔  

class PrimarySchoolEnglish;  

sentence  

    :    subject predicate  

    ;  

subject  

    :    NOUN 

    ;  

predicate  

    :    VERB 

    ;  

э Ԉ ⁞ ̔Dilbert speaks.  

УЮ э ̆ᴳ Ԉꜛ ‍ Ԉ

̂Sentence ̃Ȃ ԏ Ԉ ╗Уэ ⁮ ̂Sentence ̃ Ѭ ѐ̆

ᶢ  PrimarySchoolEnglish ֗ᴉԆ ̆ Ԉ

ҩ̔  

class AmericanCollegeEnglish extends  

        PrimarySchoolEnglish;  

 



sentence  

    :    subject predicate object  

    ;  

object  

    :    PREPOSITION ARTICLE NOUN  

    ;  

э Ԉ ẹñDilbert speaks to a dogòҩȂ ѱנ

҂ ӣѫ ̆ᴿ   Javă ѫ ╗Уэ extends

Ὧ Ԉ ֗╘ȂҮ Э ѫ ̆ ѝ ‍ ѐ

ᶑ Ȃᴿ ̆ѝҩ Ԇ ̆ANTLR Ю ⁮

Ѭ ᾗ ‡ᶢ ᾗ Ȃѝҩ э ̆ УЮЮ э

̔  

class Simple;  

 

stat:    expr ASSIGN expr  

    |    SEMICOLON  

    ;  

 

expr:    ID  

    ;  

̆ID̂Tokeñ ⁞ stat У ₥ ȂЮ УЮ э

Simple ̔  

class Derived extends Simple;  

 

expr:    ID  

    |    INT  

    ;  



эᴿ ѐ̆{ I D, INT } stat У ₥ Ȃ ҩӱ

⁞ ‡̆ANTLRаӨӨ ѐ ᾗ expr ̆ ҂ ᾗ

ѐ stat ̆ ѝ stat ѐᴳ ⁮ expr ѐ ᾗ ҩȂ  

ұ ᾗ ⁮ҩ ѐ Ҿ а ֒ Ү Ȃ

ԏ ⁮ ѐ̆ ᶢ

Уэ ȁ Ȃӱ ̆ ҩ / Ὥӎ̂ code/grammar 

sharing ת̃̕ ӱ ̆ ὭӎȂ  

12.2 ╖ ̂Functionality ̃ 

Derived ҩ Base ѐ ‡̂Rulẽȁ ̂Option ̃ ѝ

̂Action .̃Derived Ԉ ᾗ֗ᴉ ‡҂ Ԉ ╗ ȁ ‡

ѝȂ ֒ Ѯ ֗ᴉ ѝ̂Action ̃ȂBase Ѭ Ю̔  

class Base extends Parser;  

options {  

  k = 2;  

}  

{  

  int count = 0;  

}  

a : A B {an -action}  

  | A C  

  ;  

c : C  

  ;  

 

ԈẹЮ Уэ ̔  

class Derived extends Base;  

options {  



  k = 3;              // need more lookahead; override  

  buildAST=true; // add an option  

}  

{  

  int size = 0;     // override; no 'count' def here  

}  

a : A B {an -action}  

  | A C {an -extra -action}  

  | Z                 // add an alt to rule a  

  ;  

b : a  

  | A B D           // requires LL(3)  

  ;  

ұЮ ̆ Э ANTLR҂ Ю ᾃ э ̔  

class Derived extends Parser;  

options {  

        k=3;  

        buildAST=true;  

}  

{  

  int size = 0; // override Base action  

}  

a : A B {an -action}  

  | A C {an -extra -action}  

  | Z            // add an alt to rule a  

  ;  

 

b : a  



  | A B D        // requires LL(3)  

  ;  

 

// inherited from grammar Base  

c : C  

  ;  

‡ ҂ Ԉ ᾗ̆ᴿ ̔  

class Base extend s Parser;  

a[int x] returns [int y]  

  : A  

  ;  

 

class Derived extends Base;  

a[float z]  

  : A  

  ;  

ᾳЮ̆ANTLR ֶ  Уэ ̔  

warning: rule Derived.a has different signature than Base.a  

╖ ̆ Java ѐ̆ Э Ȃ 

 

12.3 ̂Supergrammar ̃ Ԉ ᴁ  

P Ԉ ⁮ ̂Supergrammar̃ ᴁ ꜛ б P ұ Уэ

֒ѐ ֗ᴉ ̆ ᴳ Ю ANTLR ԇ ꜛ ֒̔ 

 

-glib f1.g;f2.g 



 

̔ Э ֒ P ֒а У Ю ֒

Ȃ 

ѫ ̂Supergrammar̃ ᴉ… ̙ ‟ ѐ ⁮ ֶ

… Уэ ̆ э ѐ ֗ᴉ Ѭ Ȃ Ҿ

֒ѐ ҂ֶ ╗⁮ э ѐȂ э а ĂNTLR ֶ

  ᶕ Ȃ P ΰэ Ѭ Ḁ б̆ P Уэ ֒ ѐ ֶ

ִἼ Ȃ 

̂Lexer,Parser,TreeParser̃ ѐ ᾱ Ȃ 

12.4 ᶕ ̂Error Messages̃  

ὡ ֒ ѝ T.ĝа -glib ᵏ ֒̃̆ ANTLRֶѝ ֒…

Уэ ѝ expandedT.g ֒Ȃ э ֶ֒ꜛ ὤ ̂ ҩ

̃̆ ᶕ б э ֒ Ὧ Ȃ ҂ ֶ ᵏ ᾱ Ȃ  
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13  ̂Options̃  

13.1 ֒ȁ ‡ ̂File, Grammar, and Rule Options  ̃

а ᾋᴳ ԇ ѝ Ὧ ҩ̆

̂Optioñ ‍ Ԉ ╖ Ȃ ╗ִ ѝ ѐ ҩ

̆ а ANTLR Ὧ Ȃ ‍ ᴁұ ‍₥  options 

Ὧ У שּ ̆ שּ ľ{}Ŀꜛ ̆ зᾃ ꜛ ҩ э /ḣ

ḣ Ȃᴿ ̔ 

 

options { 



   k = 2̕  

   tokenVocbaulary = IDL̕ 

   defaultErrorHandler = false̕ 

} 

 

שּ ̂options sectioñ ᴁұ header ּש Ю ̆ ѫ Ҿ

э ֒̂.g̃ ᴐ ̆ ̔ 

 

header { package X̕ } 

options {language="FOO"̕} 

 

שּ ᴁұ ‍ ľ Ŀ̕ ̆ ѫ Ҿ э

̂Grammar̃ ᴐ ̆ ̔ 

 

class MyParser extends Parser̕ 

options { k=2̕  } 

 

שּ ᴁұ ‡ ̆ ѫ Ҿ ‡̂ Rulẽ ᴐ ̆

̔ 

 

myrule[args] returns [retval] 

   options { defaultErrorHandler=false̕ } 

   :   // body of ruleΧ 

   ̕ 

 

а ANTLR Ὧ ת̆ ANTLR Ѭ ѐ ᴇȂ

Ө ұ שּ ̂options sectioñ ѐᴳ Ѭ̆ ‍ ᴳ ҩ

ѫ аᾋέ ѐ Ԇ Ѭ̂ ̔ ѝ ̆ Ԉ

а Ὧ ̆ ѝὯ а ‍ ᴳ ̆

Ԉ̆ת ѬаУ Ȃ̃ 



 

аꜛ options שּ ѐ ̂ ԇ ̃ б Ὧ ̆ ԏ

ANTLR Ȃ ᴿ ᶕ э ̆У ̆ … Уэ

makefile ֒ debug release Ȃ 

 

13.1.1 ANTLRѐ ̂Options supported in ANTLR̃ 

ᾗ  ̔ F=file, G=grammar, R=rule, L=lexer, S=subrule, C=C++̆ C

C++ ᴐ Ȃ 

̂Symbol̃   
̂Typẽ   

̂Descriptioñ  

language   F    

k   G   lookahead ₥   

importVocab   G  ‫ ע   

exportVocab   G  ӱ     

testLiterals   LG,LR  Ԇ   

defaultErrorHandler   G,R  ᴳ Ԇ   

greedy   S  
False ẹ(..)* (..)+ ‡

⁮  Ȃ  

codeGenMakeSwitchThreshold   G  ⁸Ԇ   

codeGenBitsetTestT hreshold   G  ⁸Ԇ  

buildAST   G  
╟… AST in Parser (AST  

in Tree-Parser)  

analyzerDebug   G  ‍ Ḁ   Debugᶕ



  

codeGenDebug   G  Ԇ Ḁ   Debugᶕ   

ASTLabelType   G  Ѭ  

charVocabulary   LG  ‍ ᴳ   

interactive   G  

‍ ‍ Уэ

interactive ̆ з ḣ ѝ falsĕ

Ԉ ₥ Parser SpeedУ

ᶕ Ȃ  

caseSensitive   LG  

Lexer ḣ character  string 

literals ᾗ Ȃ Token

ѐ ḣ ὡ ᾗ

Ȃ  

ignore   LR  Ȃ Уэ ‡ Ȃ 

paraphrase   LR  

ѐ̆ э ᵏҩУ

ᵳ Уэ Token ѝ

ѕȂ  

caseSensitiveLiterals   LG  
Token Ḁ ᾗ

Ȃ  

classHeaderPrefix   G  class ₥ ( Javaѐ "public") Ȃ 

classHeaderSuffix   G  
Class ̆ Javaѐ Lexerȁ

Parser Tree-Walker Ȃ  

mangleLiteralPrefix   F  
Token Ѭ ₥ ̆ ₥

ѝ"TOKEN_".. 



warnWhenFoll owAmbig  S  

ꜛ ‡ ẹ(Χ)+ȁ(Χ)*

ꜛ ‡ ̆ ⁸

  ᶕ ̆ ḣѝ trueȂ  

generateAmbigWarnings   S  

ѝ true Ḁ̆аֶ а

Ȃᴳ Ḁ ̆

ѝᴔ ұ э ⁮

Уэ а Ȃᴳ ḀУ

ᶑ ANTLR а

‡̆ANTLR ‍

ע ὡ ᾱ а

̂ ‡‟ ѐ У

э̃Ȃ  

Java HTML Ὧ ѐὯұ

Ȃ  

filter   LG  

ѝ true Ḁ̆ ‍ ֶ

Ҿ ὤּר а ᶑ ‡

ὡȂ ѝУэ ‡ ̆

Ҿ ȁ Token Ȃ  

namespace   FGC  
̆ C++Ԇ

ЮȂ  

namespaceStd   FGC  

̆ C++Ԇ ѐ

ANTLR_USE_NAMESPACE(std)ֶ ḣ

ԆȂ э ᵏ ѝҩ

Ȃ  

namespace ANTLR  FGC  
namespaceStd ̆ ḣֶᶢ

C++Ԇ ѐ



ANTLR_USE_NAMESPACE(ANTLR)Ȃ  

genHashLines   FGC  

Boolean , ѝ true Ḁ #̆line 

<linenumber> "filename" ֶ ὡ⁮

Ԇ ѐȂ  

noConstructors   FGLC  

ѝ true Ḁ̆

lexer/parser/treewalker 

ֶ Ȃ Ȃ  

13.1.2 language:  

ANTLR ᾃ ҩ Ԇ ̆ зὲѐ ֗ᴉУ Ԇ Ԉ  

language Ȃ ѝľJavaĿ̆  ANTLR ҂  "Cpp"  

"CSharp" Ȃlanguage ἵ ֒ ⁞̂file-level̃ Э ̆ᴿ ̔ 

header { package zparse̕ } 

options { language="Java"̕ } 

... classes follow ...    

13.1.3 k:  lookahead̂ ₥ ̃  

Ԉᴳ  k= ֗ᴉ ̂ꜛ  parser, lexer  tree-walker̃  lookahead 

̆ ̔ 

class MyLexer extends Lexer̕ 

options { k=3̕  } 

... 

 

 lookahead Ԉ э  EBNF  (...)?, (...)+, 

 (...)* ֒ ἵ ₥  Token э Ȃ ‍ б LL(K) ‍ а ̆

נ ̂linear approximatẽ ‍ ̆ Ю эᴿ ̆ ⁮ҩ

̆ὲѐ k=2̔  



r :  ( A B | B A ) 

  |  A A 

  ̕ 

 

ұ r ѐ Уэ L̆L(k) ‍ ֶ Ю″ ‍ ұὲ⁞שּ

̂ ̔LA(1) ₥ Уэ Tokeñ̔ 

if ( (LA(1)==A && LA(2)==B) || (LA(1)==B && LA(2)==A) ) 

 

̆ נ ‍ ‡ֶ Уэ  Token  OR ̆″ Ю̔ 

if ( (LA(1)==A || LA(1)==B) && (LA(2)==A || LA(2)==B) ) 

 

̆Э э″  r ѐ Уэ б (A A) ּש‍ Ȃ

ұ э l̆ookahead ֶ ⁮а ᴐ ̆ ѝ lookahead 

ꜛ Ȃ 

13.1.4 importVocab: ‫ ע  

 [ ѐ  vocabularies ‍ ᶕ ] 

 

Ԉ שּ  importVocab ѝ ‫ ע ̂tokens, 

literals,  token types̃Ȃ 

class MyParser extends Parser̕ 

options { 

   importVocab=V̕  

} 

ANTLR ֶ ₥ Ю  VTokenTypes.txt ֒ Ἴ╗  MyParser  Token 

╗ᶕ ѐ Ὧᶕ Ȃ 

э ̆ᴿ ̆ᴔ… ҩУэ ‍ ̂lexer̃ з

⁮Уэ ANTLR ̂parser̃ ЭȂ ᴔ̆ Ԉ… Уэ ̂parser̃

з  ANTLR ‍ ̂lexer̃ ‍ ᴔ  TokenȂᴔֶ ᵳ Ү ̆

���


ѝᴔ ֒ ҩ ֒ ѐȂ ὲ ᴔ э tree-walkers Ḁᴔ

а ╗֗ᴉ  literal ⁮ Token ѐȂ 

 

֒ У э ̆ Ю У  ID=value  

"literal"=value /ḣ ̆ УэȂ ̔ 

 

ANTLR // vocabulary name 

"header"=3 

ACTION=4 

COLON=5 

SEMI=6 

... 

 

̔  vocabulary-consuming ֒Ѯ₥Ἴ  vocabulay-generatingȂ 

13.1.5 exportVocab:    

 [ ѐ  vocabularies ‍ ᶕ ] 

 

Уэ  importVocab  Token Ԉ ѐ Ѭ  

Token  Literal ȂANTLR ᾳЮѝ э  УэԈ

֒̆ᴿ ̆Ю э ѝ P̔  

 

class P extends Parser̕ 

a : A̕  

 

ANTRL ᾳЮ̂  exportVocab ḣֶ̃  PTokenTypesȂtxt  

PTokenTypesȂjava чэ ֒Ȃ 

 

Ԉ  exportVocab ḣ   Ȃᴿ ̆Ю

˭˭


   V а  P̔  

 

class P extends Parser̕ 

options { 

  exportVocab=V̕  

} 

a : A̕  

 

Уэ ֒ѐ ҩ ֶ… ̂ ֒

҂У Ȃ̃ а ֒ ѐ̆ ұ ԏ … ֒

У ̆ Ԉὲѐ УҾ ֶ Уэ ȂR Ю̆ ԏ  

MyTokens̔  

 

class MyParser extends Parser̕ 

options { 

  exportVocab=MyTokens̕ 

} 

... 

 

class MyLexer extends Lexer̕ 

options { 

  exportVocab=MyTokens̕ 

} 

... 

13.1.6 testLiterals: Ԇ  

ᾳЮ̆ANTLR ‍ ѐ ֶ  Token ұ ѐ

Ԇ ̆У  Token б ѐ ḣּר ֶᶢ ₥ Token Ȃ ̆҂ Ԉ

 testLiterals Ԇ ̔ 



 

class L extends Lexer̕ 

options { testLiterals=false̕ } 

... 

 

ᴔ ҩ ‍  testLiterals ̆ ѫ̆ᴔ Ԉ ѝ Rule 

╖ Ȃ ╖ ̆ᴿ Ю ᾰͅ ҩ ID Ѯ ὲᴍ Ὧ Ȃ 

 

ID 

options { testLiterals=true̕  } 

   : LETTER (LETTER | DIGIT)* 

   ̕ 

 

Уэ Token ѕѐ У ‍̆ Ԉ  action ѐᴳ Ю ̔ 

 

    public int testLiteralsTable(String text, int ttype) {...} 

 

ᴿ ̆‍  HTML Ḁ ľ<>Ŀѐ ѕ ̆

Ԉ Ȃ 

13.1.7 defaultErrorHandler:  

ᾳЮ̆ANTLR ֶѝ Parser  Tree-Parser ‡ Ԇ ѐ

Ȃ Ԇ ֶ ̆ ⁮ ‡ ѐ̆ Ȃ

У ȁ ᴳ ת⁸̆ а ȁ а ᾳȂ

ᴔ ᵏ э Ԇ Ḁ̆ANTLR ֶ ᴔ ҩ Ԇ

Ὧ Ȃᴔ҂ Ԉ ѝ Уэ ‡

Ԇ ̆ᴿ ̆Ю Ԇ э Ὧ ҩ ת̆ ‡ľrĿ

ҩ Ȃ 

 



class P extends Parser̕ 

options {defaultErrorHandler=false̕} 

 

r 

options {defaultErrorHandler=true̕ } 

: A B C̕  

 

   Ԉҩ Ὧұ ‍ ᶕ Ȃ 

13.1.8 codeGenMakeSwitchThreshold: ⁸Ԇ  

ANTLR Ҿέ ᾳ ‡ ҩִ̆עᴳ  switch Ԇ ҩУ  

if/else  TokenȂcodeGenMakeSwitchThreshold ⁸ э

̂ ̔ ᾳ ұ ұ Ḁ ֶᴳ  switch Ԇ  if Ȃ̃ᴔ

ᴳ э עִ ת̆ ᴔ҂ ұ debug э╖ ̆ ѫ

ѝУэ ḣ Ԉҩ̔ 

 

class P extends Parser̕ 

options { codeGenMakeSwitchThreshold=999̕ } 

... 

13.1.9 codeGenBitsetTestThreshold: ⁸Ԇ  

б codeGenMakeSwitchThreshold ̆נ ҂ ѝҩִע ̆ ⁮

ᾳ ᴁ ̂Bitset̃ Ԇ  if Ȃ Ԉ ᶢ ḣ עִ  

Parser̔  

 

class P extends Parser̕ 

// ⁮ 5 5 ԈЭ Ḁ  BitsetȂ 

options { codeGenBitsetTestThreshold=5̕ } 

... 

˭�


 

ѝҩ Debug ҂ Ԉ ḣ Ὧ эִע╖ ̔ 

 

class P extends Parser̕ 

options { codeGenBitsetTestThreshold=999̕ } 

...  

13.1.10 buildAST: ╟… ̂AST̃ 

 Parser ѐ̆ Ԉ  ANTLR ⁞ …  AST Ԇ ȂbuildAST 

ѝ true Ԉ  ANTLR …  AST Ԇ Ȃ з Ԉᴳ …  AST 

Ȃ 

 

 Tree-Parser ѐ̆ э ҩУ ľ Ŀ̆ ὡ  AST   ASTȂ

Ḁ̆buildAST ѝ ⁮ ὡ AST ‍ У֙

ᴐѝ   ASTȂ  Parser ѐ…  AST Э У ̆ Уа Уэ

ὡ  AST̆ Уэ ὡ  Token Ȃ 

13.1.11 ASTLabelType:  

Ѭ  AST Ḁ̆  Action ѐ ӱ AST̂

Ѭ ѝ AST̃ ⁮ Ѭ Ԇ ̆ᴿ ̔ 

 

decl : d:ID {MyAST t=(MyAST)#d̕} 

     ̕ 

 

Э Ԇ ὡ з а Ȃѝҩ ὁ ᾰͅ Ԉ ѐ  

ASTLabelType  ANTLR ╟ Ѭ Ȃ 

 

class ExprParser extends Parser̕ 

 



options { 

  buildAST=true̕  

  ASTLabelType = "MyAST"̕ 

} 

 

expr : a:term ̕  

 

Эᴿѐ  #a ѝ MyAST а  ASTȂ 

13.1.12 charVocabulary: ‍  

ANTLR  Unicode ̆ ѝ ̆ANTLR Ḁа ṁ

֗ᴉ Ḯ ̆ з ҂ֶᴳ ‍ Ȃ ̆ANTLR ѝ ‍

ѐ ȁ ѕ Ԉ ᴳ ҩ э ȂR ̆ Ю ‍  ̔

 

class L extends Lexer̕ 

A : 'a'̕  

B : 'b'̕  

DIGIT : '0' .. '9'̕ 

 

э ‍ ѝ{ 'a', 'b', '0', '1', '2', '3', '4', '5', '6', '7', '8', '9' }Ȃ ᴔ ѝ

 ASCII ἵ ᴳ ‡ֶӊ а⁮ Ȃᴿ ̆ Ю э Lexer 

‡̔ 

 

class L extends Lexer̕ 

A : 'a'̕  

B : 'b'̕  

DIGIT : '0' .. '9'̕ 

STRING: '"' (~'"")* '"'̕  

 



э Lexer ‡ѐ  STRING The lexer rule STRING will only match strings containing 'a', 'b' 

and the digits, which is usually not what you wantȂ Ԉ charVocbaulary

ḣ ⁸ ‍ ѐ ᴳ Ȃᴿ Ю эᴿ ᴳ ҩУэ 8ᴁ

̂ Э ASCIĨȂ 

 

class L extends Lexer̕ 

options { charVocabulary = '\3'..'\377'̕  } 

... 

 

Ю эᴿ ᴳ  ASCII ‍  Unicode ̔ 

 

class L extends Lexer̕ 

options { 

    charVocabulary = '\3'..'\377' | '\u1000'..'\u1fff'̕ 

} 

... 

13.1.13 warnWhenFollowAmbig 

 [ ̔ ᴳ э Ѯ₥ᴔ ‎ ṁӣѫȂ ̂ANTLR ᴐ ̃

Ὧ ᴐ ̆ ѝҩ аӨӨ Ὧ ҩ Ȃ

э Ѯ₥ ҩ Ȃ ᴳ э Ѯ₥ Ю ̆

ֶ ᴉ ὤ Ὧ ] 

 

э ‡ ḣѝ truĕ ֗ᴉ ‡ FOLLOW ѝ ꜛ ẹ(..)+  

(...)* ꜛ ̆ э ⁸ а ӊ Ȃᴿ Ю

э ‡ꜛ ҩУэа ‡̆ ѝ ELSE Ԉ бӹ Уэ IF 

רּ ̆҂ Ԉб  IF ּר Ȃ 

 

stat : "if" expr "then" stat ("else" stat)? 



 |  ID ASSIGN expr SEMI 

 ̕ 

ұ э а ̆ Ԉ ЭЮ Ὧ а зӊ  

Parser ҂ а ̂ Э Ȃ̃ ̆ẹ ԏ ӝ ̆

Ԉ ANTLR ע ὡ ᾱ эᾰ Ȃа ̆ ᵳ УЮ̆ ⁮ Уэ

ᴿ ╕ ᾱа Ȃ э ѝ False Ḁ Ө̆Ө

ANTLR ᴔ ҩᴳ ᾱ ѐ а ӱ̆ ԈὯ ⁮ ӱ

ᾳ ӊ ᶕ ȂЮ Уэаֶ   ᶕ ‡̔  

stat  :  "if" expr "then" stat  

  (  

      // standard if - then- else ambig  

      options {  

          warnWhenFollowAmbig=false ̕ 

      }  

  :  "else" stat  

  )?  

 |  ID ASSIGN expr SEMI 

 ̕ 

У ̔ э аֶ ⁮ ̂ ‡ὤ аѝ Ȃ̃ᴿ ̆Ю

ᴿ Ӱ ֶӊ ᶕ ̔  

(  

 options {  

  warnWhenFollowAmbig=false̕  

 }  

:  A 

|  B 

|  A 

)  



̆ э аֶ ⁮ lookahead Ȃ ᴐѝḀ ‡ Ḁ ֶὯ

̆ Ԉ̆ k=2 Ḁ̆ ѝ ANTLR ₥ Token̆ ԈӰ Ԉӊ Ȃ 

13.2 ԇ ̂Command Line Options̃  

- o outputDir       

- glib 

supergrammarFile   
 supergrammar ֒  

- debug   
╟ ParseView Ȃ Ю з ֒⁮ ῆ

ANTLR ֒ ᾃ ̆ ‡ э а ᴳ Ȃ  

- html   

֒ HTML ֒̆ аꜛ ὲѐ action Ȃ

ӨӨ Уэ ̂prototypẽ,ת Ȃ  а

 Parser ᴐ ̆ Lexer  Tree-Parser а ᴐ Ȃ  

- docbook   
ᴳ ᾃ  ςhtml У ̆ а  SGML

֒Ȃ 

- diagnostic   Уэꜛ debugᶕ ֒Ȃ  

- trace   ‡  traceIn/traceOutȂ  

- traceParser   Parser ‡  traceIn/traceOutȂ  

- traceLexer   Lexer ‡ traceIn/traceOutȂ  

- traceTreeParser   Tree-Walker ‡  traceIn/traceOutȂ  

- h| - help| -- help   ╠ᶕ  

Version: $Id: //depot/code/org . ANTLR/release/ANTLR- 2. 7. 6/doc/ option. html#1 $  


