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SimpleNode Start() : {} 
{ 
    Program() 
    { return jjtThis; } 
} 
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class d{ 
public static void main(String[] a){ 

  y.x = 10; 
//somtext 
int a = 1; 

     int h = 15; 
     int c = (true); 
     boolean t = c+h; 

} 
} 
 
class hj extends s{ 
    int r =(1+true); 
    public int d(int y,boolean b){ 
        int y = new hj(); 
        System.out.println(y); 
        while(i<100){ 
        if(i/2==1){ 
            System.out.println(y); 
        }else{ 
            System.out.println(u); 
            } 
        } 
       return 1; 
    } 
    int u = this.x(); 
    int[] g = new rr(); 
} 
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int  a = 3; 
System.out.println( a * b ); 
int b = 0; 
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4 ���	�����������������	����$t1 …… $tn�������� ∞→n ������������	������
���"���	�
�
��������������	
����class SymbolTable��	�����������������	������	���	�5����	�����������
�� �
�	���� ��������� ���������� �
�������	�������	���Symbol���-�����
�
�
Symbol�
   String RegName  Store register name.  
   String IdName  Store Identifier name. 
�
�
����������������������������
������������������	
��MIPSBlock���
��������������
�� ���������
���	�����	������
��	
������������������������,���
��
��	������	�����������������
�����
�����������)����������"�� ����)��7"��
�����	������	�5�
� +��*���,�����������	���
���������������� ������������
����� �������������
��  ���
�
�
�
MIPSBlock�
   String code  Store MIPS code block.  
   String regName  Store register name witch contains the    

value of the block. 
�
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Generated Statement code 

Generated vardecl code 

Generated vardecl code 
Generated Statement code 

 

Start

statment

Method
body

main
method varDecl

main
class

Program

1
2

4

3

*

5

*

or

1-Generated vardecl code 
2-Generated MainMethod code 
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)��������� � ���ASTifelse�
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�
If exp 
 Statement1 
else 
 Statement2 
 
���������
���� +������������ ���	�
�����	��������
������������������ �
 
//Lab1 � Generate-new-Label() 
//Lab2 � Generate-new-Label() 
//past ExpMipsBlock.code  

 
beqz ExpMipsBlock.regName , Lab1  
 
//past ST1MipsBlock.code 
 
j Lab2 
 
Lab1 
 
//past ST2MipsBlock.code 
 
Lab2 
 
Return the block 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
������	���	� ���� �
������������
��������������� � ������������ �������

ifelse

Exp statement statement

Child[0] Child[2]Child[1]

E
xpC

ode

Stam
ent(1) code

Stam
ent(2) code
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class Test 
{ 
    public static void main(String[] args) 
    { 
        int x =-11; 
        if (y > x ) 
        { 
            x=y*2; 
            System.out.println(x); 
        } 
        else 
            x=7-y; 
        while (x > 0) 
        { 
            x=x-1; 
            System.out.println(x*y); 
        } 
         
    } 
    int y=4+22; 
} 

 

  addi $t1 , $zero ,4 
  addi $t2 , $zero ,22 
  add $t1 , $t1 , $t2 
  mov $t3 , $t1 
  addi $t4 , $zero ,11 
  sub $t4 , $zero , $t4 
  mov $t5 , $t4 
  sgt $t6 , $t3 , $t5 
  beqz $t6 , Lable_1 
  addi $t7 , $zero ,2 
  mul $t3 , $t3 , $t7 
  mov $t5 , $t3 
  disp $t5 
  j Lable_2Lable_1 : 
  addi $t8 , $zero ,7 
  sub $t8 , $t8 , $t3 
  mov $t5 , $t8 
Lable_2 : 
Lable_3 : 
  sgt $t10 , $t5 , $t9 
  beqz $t10 , Lable_4 
  addi $t11 , $zero ,1 
  sub $t5 , $t5 , $t11 
  mov $t5 , $t5 
  mul $t5 , $t5 , $t3 
  disp $t5 
  j Lable_3 
Lable_4 : 

 



���������	
������� ��� 

���������

��

)���
�	"�)�)���
�	"�)�)���
�	"�)�)���
�	"�)���,�
����	
	�	�
��
�

�

SKIP : 
{ 
      " " 
    | "\t" 
    | "\n" 
    | "\r" 
} 

TOKEN :  
{ 
      < INT: "int"> 
    | < INT_ARRAY: <INT><LBRACKET><RBRACKET> > 
    | < BOOLEAN: "boolean"> 
    | < CLASS: "class"> 
    | < THIS: "this"> 
    | < EXTENDS: "extends"> 
    | < PUBLIC: "public"> 
    | < STATIC: "static"> 
    | < VOID: "void"> 
    | < RETURN: "return"> 
    | < MAIN: "main"> 
    | < IF: "if"> 
    | < ELSE: "else"> 
    | < WHILE: "while"> 
    | < PRINT: "System.out.println"> 
    | < NEW: "new"> 
    | < STRING: "String"> 
    | < LENGTH: "length"> 
 
} 

 

TOKEN :  
{ 
      < ID: <LETTER> (<LETTER>|<DIGIT>)* > 
    | < #LETTER: ["_","a"-"z","A"-"Z"] > 
    | < #DIGIT: ["0"-"9"] > 
} 

 

TOKEN :  
{ 
      < LPAREN: "(" > 
    | < RPAREN: ")" > 
    | < LBRACE: "{" > 
    | < RBRACE: "}" > 
    | < LBRACKET: "[" > 
    | < RBRACKET: "]" > 
    | < SEMICOLON: ";" > 
    | < COMMA: "," > 
    | < DOT: "." > 
} 
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SPECIAL_TOKEN : 
{ 
  <SINGLE_LINE_COMMENT: "//" (~["\n","\r"])* ("\n"|"\r"|"\r\n")> 
 |<FORMAL_COMMENT: "/**" (~["*"])* "*" ("*" | (~["*","/"] (~["*"])* "*"))* "/"> 
 |<MULTI_LINE_COMMENT: "/*" (~["*"])* "*" ("*" | (~["*","/"] (~["*"])* "*"))* "/"> 
} 

TOKEN :  
{ 
      < ASSIGN: "=" > 
    | < GT: ">" > 
    | < LT: "<" > 
    | < NOT: "!" > 
    | < EQ: "==" > 
    | < OR: "||" > 
    | < AND: "&&" > 
    | < PLUS: "+" > 
    | < MINUS: "-" > 
    | < STAR: "*" > 
    | < SLASH: "/" > 
 
} 

 

TOKEN :  
{ 
      < INTEGER_LITERAL: ["1"-"9"] (["0"-"9"])*> 
    | < BOOLEAN_LITERAL: ("true"|"false")> 
} 
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Start ::= Program  
Program ::= MainClass ( ClassDecl )* 
MainClass ::= Class Identifier <LBRACE> MainMethodHeader <LBRACE> ( 
MethodBody )* <RBRACE> <RBRACE>  

MainMethodHeader ::= <PUBLIC> <STATIC> <VOID> <MAIN> <LPAREN> <STRING> 

<LBRACKET> <RBRACKET> <ID> <RPAREN>  

ClassDecl ::= Class Identifier ( <EXTENDS> Identifier )? <LBRACE> ( Body 
)* <RBRACE> 

Body ::= ( VarDecl | MethodDecl ) 
VarDecl ::= Type <ID> <ASSIGN> Exp <SEMICOLON> 
MethodDecl ::= <PUBLIC> Type Identifier <LPAREN> FormalList <RPAREN> 
<LBRACE> ( MethodBody )* <RETURN> Exp <SEMICOLON> <RBRACE>  

MethodBody ::= ( VarDecl | Statment ) 
FormalList ::= ( Type Identifier ( <COMMA> Type Identifier )* )?  
Type ::= ( BooleanType | Identifier | IntArrayType | IntegerType )  
Object ::= ( <THIS> | <ID> )  
Statment ::= ( <LBRACE> ( Statment )* <RBRACE> | <IF> <LPAREN> Exp 
<RPAREN> Statment ( <ELSE> Statment )? | <WHILE> <LPAREN> Exp <RPAREN>  

Statment | <PRINT> <LPAREN> Exp <RPAREN> <SEMICOLON> | ( Object <DOT> )? 

<ID> ( <ASSIGN> Exp | <LBRACKET> Exp <RBRACKET> <ASSIGN> Exp ) 

<SEMICOLON> )  

Exp ::= ( OrExp | NewObject )  
OrExp ::= AndExp ( <OR> AndExp )*  
AndExp ::= NotExp ( <AND> NotExp )*  
NotExp ::= ( <NOT> )? LGEExp  
LGEExp ::= AdditiveExpression ( ( <GT> | <LT> | <EQ> ) AdditiveExpression 
)*  

AdditiveExpression ::= MultiplicativeExpression ( ( <PLUS> | <MINUS> ) 
MultiplicativeExpression )*  

MultiplicativeExpression ::= UnaryExpression ( ( <STAR> | <SLASH> ) 
UnaryExpression )*  

UnaryExpression ::= ( Integer | Boolean | IdentifierExp | <LPAREN> Exp 
<RPAREN> )  

IdentifierExp ::= ( Object <DOT> )? Identifier ( <LBRACKET> Exp 
<RBRACKET> | <DOT> <LENGTH> | <LPAREN> ExpList <RPAREN> )?  

NewObject ::= <NEW> ( Integer <LBRACKET> Exp <RBRACKET> | Identifier 
<LPAREN> <RPAREN> )  

ExpList ::= ( Exp ( <COMMA> Exp )* )?  
Class ::= <CLASS>  
Identifier ::= <ID>  
Integer ::= <INTEGER_LITERAL>  
IntegerType ::= <INT>  
IntArrayType ::= <INT_ARRAY>  
BooleanType ::= <BOOLEAN>  
Boolean ::= <BOOLEAN_LITERAL> 

����
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SimpleNode Start() : {} 
{ 
    Program() 
    { return jjtThis; } 
} 
 
void Program() : {} 
{ 
    MainClass()( LOOKAHEAD(DerivedClass()) 
DerivedClass() | Class() )* 
} 
 
void MainClass() : {} 
{ 
    <CLASS> Identifier() <LBRACE>  
    <PUBLIC> <STATIC> <VOID> <MAIN> 
<LPAREN> <STRING> <LBRACKET>  
    <RBRACKET> <ID> <RPAREN> <LBRACE> 
MainMethod() <RBRACE> <RBRACE> 
} 
 
void MainMethod():{} 
{ 
    (MethodBody())* 
} 
 
void Class() : {} 
{ 
    <CLASS> Identifier() <LBRACE> ( Body() 
)* <RBRACE> 
} 
 
void DerivedClass() : {} 
{ 
    <CLASS> Identifier()  <EXTENDS> 
Identifier() <LBRACE> (Body() )* <RBRACE>    
} 
 
void Body() : {} 
{ 
      VarDecl() 
    | MethodDecl() 
} 
 
void VarDecl() : {} 
{ 
    Type() Identifier() <ASSIGN> Exp() 
<SEMICOLON> 
} 
 
void MethodDecl() : {} 
{ 
    <PUBLIC> Type() Identifier() <LPAREN> 
FormalList() <RPAREN> <LBRACE> 
MethodBoodyBlock() <RETURN> Exp() 
<SEMICOLON> <RBRACE> 
} 
 
void MethodBoodyBlock():{} 
{ 
     (MethodBody())*    
} 
����

void MethodBody() : {} 
{ 
      LOOKAHEAD(VarDecl())  VarDecl() 
    | Statment() 
} 
 
void FormalList() : {} 
{ 
    [  Parameter() ( <COMMA> Parameter() )* ] 
} 
 
void Parameter() : {} 
{     
    Type() Identifier() 
} 
 
void Type() : {} 
{ 
      BooleanType()  
    | Identifier()  
    | LOOKAHEAD(IntArrayType()) 
IntArrayType()  
    | IntegerType()  
} 
 
void Object() : {} 
{ 
      This()  
    | Identifier() 
} 
 
void Statment() : {} 
{ 
     LOOKAHEAD(IfElse()) IfElse() 
    | If() 
    | While() 
    | Print() 
    | Assignment() 
    | <LBRACE> (Statment())* <RBRACE>  
} 
 
void UnaryAssignment() : {} 
{ 
    [ LOOKAHEAD(2) Object() <DOT> ] 
Identifier() <ASSIGN> Exp()  
} 
 
void ArrayAssignment() : {} 
{ 
   [ LOOKAHEAD(2) Object() <DOT> ] 
Identifier()<LBRACKET> Exp() <RBRACKET> 
<ASSIGN> Exp()  
} 
 
void Assignment() : {} 
{ 
    (LOOKAHEAD( 
ArrayAssignment())ArrayAssignment() | 
UnaryAssignment()) <SEMICOLON> 
} 
����
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void If() : {} 
{ 
    <IF> <LPAREN> Exp() <RPAREN> 
Statment()     
} 
 
void IfElse() : {} 
{ 
    <IF> <LPAREN> Exp() <RPAREN> 
Statment() <ELSE> Statment() 
}     
 
void Print() : {} 
{ 
    <PRINT> <LPAREN> Exp() <RPAREN> 
<SEMICOLON> 
} 
 
void While() : {} 
{ 
    <WHILE> <LPAREN> Exp() <RPAREN> 
Statment() 
} 
 
void Exp() : {} 
{ 
      OrExp() 
    | NewObject() 
} 
 
void OrExp() : {} 
{ 
    AndExp() ( Or() AndExp() )* 
} 
 
void AndExp() : {} 
{ 
    NotExp() ( And() NotExp())* 
} 
 
void NotExp() : {} 
{ 
    [ Not() ] LGEExp() 
} 
 
void LGEExp() : {} 
{ 
    AdditiveExpression()( ( 
GreaterThan() | LessThan() | Equal() 
) AdditiveExpression())* 
} 
 
 
void Integer() : {} 
{ 
    <INTEGER_LITERAL> 
} 
 
void IntegerType() : {} 
{ 
    <INT> 
} 

void AdditiveExpression() : {} 
{ 
    MultiplicativeExpression() ( ( 
Plus() | Minus() ) 
MultiplicativeExpression() )* 
} 
 
void MultiplicativeExpression() : {} 
{ 
    UnaryExpression() ( ( Star() | 
Slash() ) UnaryExpression() )* 
} 
 
void UnaryExpression() : {} 
{ 
   [ Minus() ] Element() 
} 
 
void Element() : {} 
{ 
      Integer() 
    | Boolean() 
    | IdentifierExp() 
    | <LPAREN> Exp() <RPAREN> 
} 
 
void IdentifierExp() : {} 
{ 
    LOOKAHEAD( Identifier() <DOT> 
Length() )  Identifier() <DOT> Length() 
    | 
    [ LOOKAHEAD(Object() <DOT>) Object() 
<DOT> ] Identifier() [   <LBRACKET> 
Exp() <RBRACKET>  
                                                   
| <DOT> Length()  
                                                   
| <LPAREN> ExpList() <RPAREN>                                               
] 
} 
 
void NewObject() : {} 
{ 
    <NEW> (IntegerType() <LBRACKET> 
Exp() <RBRACKET> | Identifier() <LPAREN> 
<RPAREN> ) 
} 
 
void ExpList() : {} 
{ 
  [ Exp() ( <COMMA> Exp() )* ] 
} 
 
void Classs() : {} 
{ 
    <CLASS> 
} 
 
void Identifier() : {} 
{ 
    <ID> 
} 
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void IntArrayType() : {} 
{ 
    <INT_ARRAY> 
} 
 
void BooleanType() : {} 
{ 
    <BOOLEAN> 
} 
 
void Boolean() : {} 
{ 
    <BOOLEAN_LITERAL> 
} 
 
void Not() : {} 
{ 
    <NOT> 
} 
 
void Or() : {} 
{ 
    <OR> 
} 
 
void And() : {} 
{ 
    <AND> 
} 
 
void Length() : {} 
{ 
    <LENGTH> 
}����

void Star() : {} 
{ 
    <STAR> 
} 
void Plus() : {} 
{ 
    <PLUS> 
} 
 
void Minus() : {} 
{ 
    <MINUS> 
} 
 
void Assign() : {} 
{ 
    <ASSIGN> 
} 
 
void Slash() : {} 
{ 
    <SLASH> 
} 
 
void Equal() : {} 
{ 
    <EQ> 
} 
 
void LessThan() : {} 
{ 
    <LT> 
} 
 
void GreaterThan() : {} 
{ 
    <GT> 
} 
 
void This() : {} 
{ 
    <THIS> 
} 

 


