
̇ANTLR ᾊ 

  

 

Terence Parr 

  

 

jGuru.com 

Your View of the Java Universe  

‫ Ԇ ұ 

John Lilly, Empathy Software  

C++ Ԇ  

Peter Wells  Ric Klaren  

C# Ԇ  

Micheal Jordan, Kunle Odutola  Anthony OguntimehinȂ  

Python's ұ 

Wolfgang Häfelinger  and Marq Kole  

֒  Perforce: 

й Э ⁸ ѮУ  

ԈЮ ҩӹԏ  

Loring Craymer 

Monty Zukowski  

Jim Coker 

Scott Stanchfield 

John Mitchell 

Chapman Flack (UNICODE, ‍)  

Ὧұ Eclipse  NetBeans ұ 

Marco van Meegen and Brian Smith 

ANTLR 2.7.5  

2004 12 22  

mailto:parrt@jguru.com
http://www.jguru.com/
http://www.empathy.com/
mailto:pete@yamuna.demon.co.uk
mailto:klaren@cs.utwente.nl
http://www.python.org/
mailto:ora.et.labora@web.de
mailto:marq.kole@xs4all.nl
http://www.perforce.com/
mailto:Loring.Craymer@jpl.nasa.gov
mailto:mzukowski@bco.com
mailto:jcoker@magelang.com
mailto:thetick@magelang.com
mailto:johnm@magelang.com
mailto:flack@cs.purdue.edu
mailto:marco@mvmsoft.de
mailto:brian-l-smith@uiowa.edu


 

₥  ANTLR ӣѫ ......................................................................................................................... 5 
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5  ̂tokeñ ...................................................................................................... 71 

5.1  .................................................................................................................................. 71 

5.1.1 ANTLR ᴉᾱ э ӣѫ ?............................................... 72 

5.1.2ѝӣѫ ӱ 4  .................................................................................... 72 

5.1.3 ANTLR ӣѫ Ὧ ֒ ............................................................ 72 

5.1.4 ANTLR У ֒ а ֒ ..................... 72 

5.2  ........................................................................................................... 74 

5.3 ⁞ ............................................................................................................... 75 

5.4 УҾᴳ  ................................................................................................... 76 

6   ............................................................................................................... 78 

6.1ȁANLTR ᴇ  ................................................................................................ 78 

6.2 Ḇ╠ ᶢ  ................................................................................. 81 

6.3  ................................................................................................................. 81 

6.4  ................................................................................................. 82 

6.5 Lexer ѐ  .............................................................................................. 83 

7 Java Runtime Model ....................................................................................................... 85 

8 C++ Runtime Model ........................................................................................................ 85 

9 C# Runtime Model........................................................................................................... 85 

10 Python Runtime Model ................................................................................................. 85 

11 ANTLR  ................................................................................................................... 85 



11.1 ................................................................................................................................ 86 

11.2 ⁸ AST  ............................................................................................................... 86 

11.3 AST  ................................................................................................... 86 

11.3.1  ................................................................................................................ 86 

11.3.2  ............................................................................................................... 86 

11.3.3 Ὧ ῆ  ........................................................................................... 87 

11.3.4  ........................................................................................................ 88 

11.3.5 AST Action  88 .............................................................................................. ע

11.4 …  ........................................................................................................... 90 

11.5 AST  ........................................................................................................................ 90 

11.6 ASTs ....................................................................................................................... 92 

11.6.1 У ᴿ  ........................................................................................... 93 

11.6.2 ᴳ  ..................................................................................... 100 

11.7 AST̂ XML̃  101 ..................................................................................................... ע‟

11.8 AST ѡ ...................................................................................................................... 102 

11.9 УҾᴿ  ..................................................................................................................... 102 

11.10 ‡ ............................................................................................................... 103 

11.11  ................................................................................................................... 107 

11.12 AST╖ б  ........................................................................................... 107 
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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 ֒ ⁮ ̆




