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Design of Hybrid Debugging System for Java Programs
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Abstract

In the previous work, we presented HDTS for locating logical errors in Java programs. The
HDTS locates an erroneous method at an execution tree using an algorithmic program
debugging technique and locates a statement with errors in the erroneous method using a
step—wise program debugging. The technique can remove the unnecessary statements and
nodes in debugging using a program slicing technique at the execution tree. So HDTS reduces
the number of program debugging. In this paper, we design HDTS system for debugging java
programs. We define small subset of Java language and design the translator that translates
java source codes and the virtual machine that runs java programs. We design GUI(Graphical

User Interface) for debugging.

B keyword : | Hybrid Debugging Technique with Slicing | Java | Program Translator | Program Executor |
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Program ::= Classes

Classes ::= Class Classes | €

Class ::= ClassDecl | InterfaceDecl

ClassDecl ::= [public] class Id [extends Name]

[implementsName]{ FieldDecls }
InterfaceDecl ::= interface Id [extends Name] {

FieldDecls }

Name ::= Id | Id.Id

FieldDecls ::= FieldDecl FieldDecls | €
FieldDecl = [public] MethodDecl
ConstructorDecl | VarDecl

MethodDecl ::= Type Id ( [ ParamList ] ); | Type Id
( [ ParamList ] ) { StmntB }

ConstructorDecl ::= Id ( [ ParamList ] ) { StmntB
}

VarDecl::=[static|final] Type VarDeclarator ;
VarDeclarator ::= Var | Var, VarDeclarator

Var ::= Id [ = VarInitializer ] | Id [ ] [ =
VarInitializer ]

Type ::=TypeSpecifier | TypeSpecifier [ ]

TypeSpecifier ::= boolean|int|float|char|void|Id
VarInitializer ::= Expr | { ArgList }
ParamList ::= Param | Param , ParamList

Param ::= TypeSpecifier Identifier | TypeSpecifier

Identifier([ ]

ArgList ::= Expr | Expr , ArglList

StmntB ::= Stmnt StmntB | €

Stmnt ::= VarDecl | Expr ; | { StmntB } | if( Expr

) Stmnt [ else Stmnt ]| while ( Expr ) Stmnt | return
[ Expr] ; | break ; | continue

Expr ::= Expr Operator Expr | Expr .Expr | Expr , Expr
| Expr [ Expr ] | Operator Expr | Expr Operator | (
Expr ) | ( Type ) Expr | Expr ( [ ArgList ] ) | new
Name ( [ ArgList ]) | newTypeSpecifier [ Expr ] | true
| false | null | super | this | Id | Num | Char
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Input: Incorrect Program

1 procedure HDTS (P)

2 begin

//let t:{(ol,cl.,ml,inl.,outl) (0 1My, 5 0m,,  out, )}

be the top level trace nodes of Q%,QYTnmzr%,outa

3 repeat

4 Build an execution tree from 7

5 Slicing4

6 n:= (oo,%,n%,ino,ouqﬂ //select a start node
7 debug := False

8 i:=1

9 if(Query((oy, My, ingy, outy)) = correct) then
10 debug := True

11 else

12 if Jt then

13 Slicingl

14 while i<n do

15 if(Query((oi,q,Tn“iT%,outJ) = correct) then

//let (oﬁcf7nﬁi7%7ou%) be the right sibling node
of (o,,ci,mi,ini,outi)

16 if (oj, p mj,in], 0ut])<> Athen

17 =7

18 continue

19 else

20 Slicing2

21 Statement debug(the parent node of

(o,[., C;y My, 1M, outz))
22 Slicing3

23 fi

24 fi

25 i=1+1

26 od

27 Slicing?2

28 Statement_debug((q,q,n@,in%,oug))
29 else

30 Slicing2

31 Statementidebug((oo,%,ﬂmvir%,outﬁ)
32 fi

33 fi

34 until (debug = True)
35 write("There are no errors")
36 end

[%131% ]Oﬂfﬂ (0,¢,n,in, out
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Virtual ‘ Machine
Machine ‘ Code

Y
Inte rmediate
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FHAle] 555 7o w 9n W] 9/EY JRE
AA43E7] 98 AST(abstract syntax tree)$t ©]&
ARE Asta g AE Ho]E(symbol table)[5]
& AT AE HolEY] Fa TS vt 2k
struct c_symbol {
char *c_name;
struct symbol *sym;

struct c_symbol *next;

}
c_symbol& FH2E ‘?:‘_753}% Ho] &2 ¢_name
< Y29 olgs
a7k 22 delle ”#M A, WAas AP 9%
AE HolES A AL Sltk
struct symbol {
char *name;
IDENT IDKkind;
union sym_value value;
Exptype v_type;
struct function_node *FNode;

struct sym_struct *next;

}

IDENT-> Label, Variable,
Functiong YWEN1L Exptypes Void, Char, Int,
DoubleS YERATE FNodets Al &o] 3Fp(Mis &
= AR olBold SgekE #4 wmse) 94E A
A,
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Array, Pointer,

_1

struct function_node {
SymStruct *name;
ExpType ReturnType;
struct symbol *LocalSym;

struct tree_node *treenode;

}
ReturnType<
LocalSyme 7+ 3t o]l A9 A& Hol&& UE
el 28] 2 treenodes 72t EHES
71 $13k =25 vtk
Ef == Holg9 F8 K
struct tree_node {
struct symbol SymPtr;
struct treenode *sibling;

struct treenode *child[4];
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B 1. 52 2E 3o
S HH HS 4 0] S EEY S HH
1 IADD 16 | ILSSEQL 31 IPUSH variable 46 | SETSP length
2 ISUB 17 INOT 32 IPOPC variable a7 SETP
3 IMUL 18 | DEQUAL 33 | IPOP 48 | RDCHAR
4 IDIV 19 DNOTEQL 34 DPUSHC double value 49 RDINT
5 INEG 20 | DGREATER 35 | DPUSH variable 50 | RDDOUBLE
6 DADD 21 DLESS 36 DPOPC variable 51 WRCHAR
7 DSUB 22 DGTREQL 37 DPOP 52 WRINT
8 DMUL 23 | DLSSEQL 38 | AREF size 53 | WRDOUBLE
9 DDIV 24 | DNOT 39 | BRANCH address 54 | CONTENTS
10 | DNEG 25 | PUSHC char value 40 | JUMP 55 | ICONTENTS
11 IEQUAL 26 | PUSH variable 41 BREQL address 56 DCONTENTS
12 | INOTEQL 27 | PUSHL offset 42 | BRLSS address 57 | HALT
13 | IGREATER 28 | POPC variable 43 | BRGTR address 58 |12D
14 | ILESS 29 | CPOP 44 | CALL address 59 | D2l
15 | IGTREQL 30 | IPUSHC integer value 45 | RETURN




32bit, A= 64bitE FAHETH

olgfgt vl 7HA] 7|E A ZHoRF
28] 71k 7P 71Ae] A FxE [ 5]¢} 2ok
713 71719 2 (loader) = 22 7=S Uﬂ.‘}’_ﬂi 2
S ARESt] @ W shte] HEolE
sata, A8 Ay FR EH ol E(information table)
2 A A F2A AA ol

O D
Fe2: o F, Ws B, W olF3) g g3 49

g 4Ag

=3la ~gs

Virtual Machine _ Memoy
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struct ex_tree {
char *o_name;
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struct in_node *InNode;
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struct ex_tree *parent
struct ex_tree *child[100];

}
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