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An Approach to Parser Construction Based on Object-Oriented Method

CHIKARA SATAKE! and HISASHI NAKATtt

Usually we use parser generator for compiler construction. There are some methods when
we want to change the behavior of the generated parser. One of them is using actions with
Yacc (or the similar generator), but for example, if we want to add error repairing method
to the parser, we can not use them. Another method is to modify the generated parser by
hand. But it is very dangerous operations. Or if we want to remove some function, it is not
easy to remove it. We consider that functions except for basic parsing actions are optional.
In this paper, we propose a parser construction method that we can easily augment a parser
with adding functions using object oriented method. We also mention the implementation of
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the parser generator.
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Fig.1 LR driver algorithm in the text book.
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Fig.2 The relation among classes, which make possible
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Fig.3 A snapshot of processing on each object when shift
occurs.
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Fig.4 The structure of specification to the system.
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1 /000 JavaOOOOOO0OO %/ 27 | T
2 %h 28 {
3 Y%package arithmetic 29 $3$ = $1;
4 ‘stype Opr 30 }
5 31 H
6 Y%token PLUS 32 T : T MULT F
7 ‘htoken MINUS 33 {
8 Y%token MULT 34 $2.execute($1, $3); $$ = $2;
9 Y%token DIV 35 }
10 Y%token Num 36 | TDIV F
11  Y%token L_PAR 37 {
12 Y%token R_PAR 38 $2.execute($1, $3); $$ = $2;
13 %% 39 1}
14 S : E 40 | F
15 { 41 {
16 System.out.println("result: "+ 42 3% = $1;
$1.getValue()); 43 %}
17} 44 H
18 H 45 F : Num
19 E : EPLUS T 46 {
20 { a7 $$ = $1;
21 $2.execute($1, $3); $$ = $2; 48 )
22 } 49 | L_PAR E R_PAR
23 | EMINUS T 50 {
24 { 51 $$ = $2;
25 $2.execute($1, $3); $$ = $2; 52 }
26 } 63 H

0 6 arithmetic.y

Fig.6 arithmetic.y.
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1 package arithmetic; 34 super (tokenNumber, lexeme) ;
2 import arithmetic.parser.*; 35 }
3 36 public void execute(Opr opl, Opr op2){
4 public class Opr extends Token { 37 this.value = opl.getValue()-
5 protected int value; op2.getValue();
6 38 X
7 public Dpr(int tokenNumber, 39 }
String lexeme){ 40
8 super (tokenNumber, lexeme) ; 41 class MultOpr extends Opr {
9 } 42 public MultOpr(int tokenNumber,
10 String lexeme){
11 public Opr(int tokenNumber){ 43 super (tokenNumber, lexeme) ;
12 super (tokenNumber) ; 44 }
13 } 45 public void execute(Opr opl, Opr op2){
14 46 this.value = opl.getValue()*
15 public int getValue(){ op2.getValue();
16 return this.value; 47 }
17 } 48 '}
18 49
19 public void execute(Opr opl, Opr op2) 50 class DivOpr extends Opr {
{3 51 public DivOpr(int tokenNumber,
20 } String lexeme){
21 52 super (tokenNumber, lexeme) ;
22 class PlusOpr extends Opr { 53 X
23 public PlusOpr(int tokenNumber, 54 public void execute(Opr opl, Opr op2){
String lexeme){ 55 this.value = opl.getValue()/
24 super (tokenNumber, lexeme); op2.getValue();
25 } 56 }
26 57 }
27 public void execute(Opr opl, Opr op2){ 58
28 this.value=opl.getValue(O+ 59 class Digit extends Opr {
op2.getValue(); 60 public Digit(int tokenNumber,
29 } String lexeme){
30 } 61 super (tokenNumber, lexeme) ;
31 62 this.value = Integer.parselnt(lexeme);
32 class MinusOpr extends Opr { 63 ¥
33 public MinusOpr(int tokenNumber, 64 }
String lexeme){

0 7 Opr.java

Fig.7 Opr.java.
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% java dpg.Depage arithmetic.y
% jflex arithmetic.l
% javac arithmetic/*.java
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package arithmetic;

import arithmetic.parser.*;
W

%public

%class Scanner

%implements TokenNumber, Lexer
%function scan

%type Opr

© 00 N O ;W N

[y
o

%heofval{
return new Opr(-1);
%heofvall}

e
s W N

[1-91[0-9]* | "O"
[ \r\n\t\f]

digit

-
(&)

ws

[y
o))

other
W
"+t { return new PlusOpr(PLUS, "+"); }
"= { return new MinusOpr(MINUS, "-"); }
Nt { return new MultOpr(MULT, "*"); }
n/n { return new DivOpr(DIV, "/"); }
(e { return new Opr(L_PAR, "("); }
"y { return new Opr(R_PAR, ")"); }
{digit} { return new Digit(Num, yytext());}
{ws} {12
{other} { System.out.println

("Illegal character!"); }

N NN DN NDNDDND - =
o W N R O O N

W

%package postfix
%tree CST
%node_type OprNode

O W N

%token PLUS

13 %%

14 S : E

15 [out]{

16 System.out.println();

17 System.out.println("result: "+
$1.execute());

18 }

19 H

20 E : EPLUS T

21 %W{

22 public int execute(){

23 return $1.execute() + $3.execute();
24 }

25 %}

26 [out]{System.out.print("+ ");}

27 | E MINUS T

0 8 arithmetic.l
Fig. 8 arithmetic.l.

1 package arithmetic;
2 import arithmetic.parser.*;
3
4 public class Main{
5 public static void main(String[] args){
6 Lexer lexer = new Scanner(System.in);
7 Parser parser =
new Action(new Basis(lexer));
8
9 parser.parse();
10 }
11}
0 9 Main.java
Fig.9 Main.java.
goo
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0 10 postfix.y
Fig.10 postfix.y.
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package postfix;
import postfix.node.x*;

public class OprNode extends Node {
protected int value;

public int execute(){
return this.value;
}
}

0 11 OprNode.java
Fig.11 OprNode.java.

ooo

Tree parser = new Tree(new Basis(lexer));
parser.parse();

new TreeWalker().traverse(parser.getRootNode());

3.23 CmmOI0O00000O0O
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% java dpg.Depage symbol_check.y
% java dpg.Depage -a code_generate.y

O000000o0o0o0oOooOooOoOOActiond
OO0OTree0O0000O0O0O0O0DOOOOODODOO
goboooooooooooooooboooboooooo
gooooobooooboooo

Tree t = new Tree(new Basis(new Scanner ...));
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Parser P = new Action(t);

p.parse();
3.24 0OOO0OOOODOO
gooobbooooobobbooooobooboo
00 AdvancedParser 00000000 afterShift O
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000 ErrHandle 00 O0O0OO0O00CODOOOOO
00000000000 OutputErr DO OOO0O0O
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ooo
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1 import java.util.LinkedHashSet; afterError():
2 if (yyrecovering == true){
3 public class OutputErr extends ErrHandle { 0oopDoo00 (ERR)0OO;
4 private LinkedHashSet lookeaheads; while (true){
5 if (s;, 0 ERR O action 0000000
6 public OutputErr(Parser parser){ 000000 000000) break;
7 super (parser) ; oooooooooo;
8 this.collectCandidates( OO OO ); if (00D000000) 00ooooo;
9 } ¥
10 oooopoooboooooo
11 protected void afterShift(){ oooooooooo; // (@)
12 lookeaheads DO 0O OOOO; yyrecovering = false;
13 this.collectCandidates( OO OOOOO ); }
14 } yyerrok = 3;
15 afterShift():
16 protected void beforeReduce(){ if (yyerrok !'= 0) yyerrok--;
17 this.collectCandidates( O0OO0O0OO0O ); if (yyerrok == 0) yyrecovering = true;
18 }
19
20 protected void afterError(){ 013 YaccO error 000000000 DOOOOOOOODO
21 lookeaheads 10O OO OO0 oooooao
goooooooo; Fig.13 The function class of Yacc’s error token.
22 oooooooo;
23} e void pushLookAhead(#stype# token) ...0 0O
24
25 protected void collectCandidates(LRO O ){ nooooobooooooooooo
26 for(int token=0; token < e void setEH(ErrHandle eh) ...ErrHandle OO
DOODOUO0; tokent+){ 00000000000000 ErrHandle eh O
27 tokenJ LRODOOODOOODOODO;
28 if(OO0000000)M{ booooo
29 lookeaheads 0 token 0O OO0 e ErrHandle getEH() LWErrHandleOOOOOO
}DDDDDDDD; 00ooo0o0o0oo

30
31 } e #stype# getlastToken()..O0O0O0O0OOOOO
32} gbobooboboboboobo
33

¥ goooboooobooboooboooboooooboo

god

0 12 OutputErr.java
Fig.12 OutputErr.java.
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