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FILE * fp ;  width * height;  

n = ( size_t )* ptr ;  f = (m) * a;  

strdup (* argv )[9];  byte (* bufs )[9];  

puts( str );  clock_t  (t);  



 

(a(*)(b))*c;  

(a)*b*c;  

(a* ) b*c;  

(a*b)*c;  

(a*b*c ) ;  

a(*b)*c;  

a(*b*c ) ;  

a*(b)*c;  

a*(b* ) c;  

a*(b*c ) ;  

a*b(*c);  

a*b* ( c);  

a(*b)(*c);  

(a*)b(*c);  

a()*b*c;  

a*b()*c;  

a*b*c();  

(a*)(b*)c;  

Ḳa*b*c;  
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  goto  

  struct  enum  

   

C  



 

BNF ḵ 

C  



 

BNF ḵ 

 

  ISO/IEC 9899:1999     

 

  gcc, clang, ... Ḳ C  C++  

 

  CompCert (Coq C ) Ḳ  OCaml  

 

  Elsa/Elkhound C++ ParserḲ GLR C++  
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  ISO/IEC 9899:1999     

 

  gcc, clang, ... Ḳ C  C++  

 

  CompCert (Coq C ) Ḳ  OCaml  

 

  Elsa/Elkhound C++ ParserḲ GLR C++  
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Eclipse C++ Ṅ 
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ṕѝ Ṗ 

Macro Grammar [Fischer 68]  

BLOCK(x) ::= STATEMENT(x)  |  STATEMENT(x) BLOCK(x) 
STATEMENT(x) ::= S_IF(x)   | S_WHILE(x)  |  S_EXPR(x) 
S_IF(x)  ::= x  if        EXPR  ¥n  BLOCK(x  ¥t) 
S_WHILE(x) ::= x  while  EXPR   ¥n  BLOCK(x  ¥t) 
S_EXPR(x) ::= x  E 
E  ::= E + E  |  E * E  ȿ   ȣ 
PROGRAM ::= BLOCK() 



Fischer ễ  

  OI Macro Grammar  :   call-by-name  

  IO Macro Grammar :  call-by-value  

  

 

 

 

 

 Quoted Macro Grammar : quoteunquote  

Macro Grammar [Fischer 68]  

AORB ::= a | b 
PAIR(x) ::=  <   x    ,    x   > 
S  ::= PAIR( AORB ) 



Context Free Grammar 

   :: string 

Macro Grammar 

   :: stringĄstring 

Higher-Order Grammar 

  ((string Ą string) Ą string) Ą string Ą string  

Higher-Order Grammar 

TYPE1( h, b) ::= h { b }  
TYPE2( h, b) ::= h begin b end 
SS( t ) ::= | S( t ) SS( t )  
 S( t )     ::= IF ( t ) | WHILE( t ) | UBE 
 IF ( t )    ::= t (if E, SS( t ))  
 WHILE( t ) ::= t (while E, SS( t ))  
 UBE      ::= beginend  S( TYPE2)  
PROGRAM ::= SS( TYPE1)  
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EXPR( t , v)  ::=  (  t  )  EXPR( t , v)  
             | *  EXPR( t , v)  
             | EXPR *  EXPR( t , v)  
             |  v 
             | (  EXPR( t , v)  )  

EXPR ::=  (  TYPE )  EXPR 
       | *  EXPR 
       | EXPR *  EXPR 
       |  VAR 
       | (  EXPR )  



 

 

 

 

 

 

EXPR(  size_t, ptr | m | a )   

 call-by-name  

 

n = ( size_t )* ptr ;  f = (m) * a;  

  

EXPR( t , v)  ::=  (  t  )  EXPR( t , v)  
             | *  EXPR( t , v)  
             | EXPR *  EXPR( t , v)  
             |  v 
             | (  EXPR( t , v)  )  



ṕ Ṗ 

 

BlockItems ( t , v)  ::=  ( S |  D)( t , v, Empty)  
                   |  ( S |  D)( t , v, BlockItems )  
D( t , v, k)  ::=  TDecl ( ID ,  t , v, k)  
             | VDecl( ID ,  t , v, k)  
S( t , v, k)  ::=  EXPR( t , v)  ;  k( t , v)  
 where Empty( t , v) ::=  
       TDecl ( tp ,  t , v, k) ::=  typedef  t tp  ; k( t | tp , v)  
       VDecl( x,  t , v, k)  ::=  t x ; k( t , v| x)  

BlockItems  ::=  ( S |  D)  
             | ( S |  D)  BlockItems  
D ::=  typedef  TYPE ID ;  
    |  TYPE VAR ;  
S ::=  EXPR ;  


