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CASE-tool Platform Development Framework based on XML
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Summary. In this paper, we propose a CASE-tool platform devel-
opment framework. While lexical and syntactic analyzers can be gen-
erated easily with existing compiler compiler, semantic analysis varies
with programming languages especially scopes of declaration. It is de-
signed to express various scope rules and to support semantic analysis
phase of CASE-tool platform. We adopt XML for structured external
representation for flexibility.
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SymbolTable

- entries:LinekdList
+ add(Key, :Value)

+ push():SymbolTable
+ pop():SymbolTable

+ add(:Entry)
+ lookup(:Key):Entry
Tree * TreeNode
— hash:HashMap 0— — parent: SymbolTable
+ createNode(:Node):SymbolTable — children: LinkedList *

+ nodeToTable(:Node):SymbolTable

+ setParent(:SymbolTable)

+ getParent(:SymbolTable):SymbolTable
+ getChildren(:SymbolTable):LinkedList

i [

DAG % DAGNode
0— — parents: LinkedList

— children: LinkedList

Entry Value

0— - xID: String

— type: SymbolTable

1
1
1
1
1
? — table: SymbolTable :
1
1
1
1
1
1
1
1
1

Key Sort
- ident: String <>— - sort: int

+ addParent(:SymbolTable)
+ getParents(:SymbolTable)

1 1
| 1
1 1
| 1
| 1
1 ]
| 1
| 1
1 1
| 1
1 1
| 1
| 1
1 1
| 1
: + setCurrent(:SymbolTable) : L el il
| 1
1 1
| 1
| 1
1 1
| 1
| 1
1 1
| 1
1 1
| 1
| 1
1 1
| 1
| 1
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01: class G {
02: int a;

03:  void m( {
04: int a;
05: a,

06: |}

07:  void m2() {
08: a;

09: '}

10: }

1: <Input><ClassDecl><TClass>class</TClass><sp> </sp>

<TID type="class’ id="class1">C</TID><sp> </sp><TLBrace>{</TLBrace><nl>

2: </nl><sp> </sp><ClassBody><VarDecl>

<Type><TINT type="prim >int<{/TINT></Type><sp> </sp>

<TID type='var’ id=field1">a</TID><TSemicolon>;<{/TSemicolon></VarDecl><nl>

3: </nl><sp> </sp><MethodDecl><ResultType><TVOID>void</TVOID></Result Type><sp> </sp>

<TID type='method’ id="method1’>m1</TID><TLParen>(</TLParen><TRParen>)</TRParen><sp> </sp>
<Block><TLBrace>{</TLBrace><nl>

4: </ni><sp> </sp><VarDec><Type><TINT type="prim1">int</TINT></Type><sp> </sp>

<TID type='var’ id="var1>a</TID><Tsemicolon>;</TSemicolon></VarDecl><nl>

5: </nl><sp> </sp><Expr><TID type='var’ ref="locall">a</TID></Expr><TSemicolon>;</TSemicolon><nl>
6: </nl><sp> </sp><TRBrace>}</TRBrace></Block></MethodDecl><nl>

7: </nl><sp> </sp><MethodDecl><ResultType><TVOID>void</TVOID></ResultType><sp> </sp>

<TID type='method’ id='method2'>m2</TID><TLParen>(</TLParen><TRParen>)</TRParen>

<sp> </sp><Block><TLBrace>{</TLBrace><nl>

8: </n><sp> </sp><Expr><TID type='var’ ref="field1">a</TID></Expr><TSemicolon>;</TSemicolon><nl>
9: </nl><sp> </sp><TRBrace>}</TRBrace></Block></MethodDecl></ClassBody><nl>

10: </nI><TRBrace>}/TRBrace></ClassDecl></Input>
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01: PARSER BEGIN(SubsetJavaParser)
02: options {

03: MULTI = true;

04: VISITOR = true;

05: }

06: public class SubsetJavaParser {

07: public static void main(String[] args)
08: throws ParseException {

09:  new SubsetJavaParser(System.in).Start();

11:}
12: PARSER_END(SubsetJavaParser)

14: SPECIAL_TOKEN: {

15 " PR TR

16:}

17: TOKEN: {

18 D (["a” - “2". "A" = 2] 5>
19: [ KNUM: [“17 =797 1(["0” - "9"] )+>
20: | <INT: “int”™>

21: | <VOID: “void”>

22:}

23: void StartO: 1 { // by7 42:// *JYREE

24: ( ClassDecl() )* <EOF> 43: void MethodDecl(): {} {
25:} 44: ResultType() <ID> “(" ")”
26: void ClassDecl():{} { // DSAEE 45: (BlockQ] ”;" )

27: “class” <ID> “{” 46: }

28: [ ClassBody() ] 47: void ResultType(): {} {
29: Y 48: Type(

30:} 49: | <void>

31: void ClassBody(): {} { // D52AAVNN 50: }

32: (VarDeclO 51: void Block(): {} {

33: | MethodDecl() ) 52 “{”

34:} 53: ( VarDecl()

35: void VarDecl(): } { // EHEE 54: | Expr() “;" )*

36: Type() <ID> ;" 55. "}

37:} 56: }

38: void Type(): {} { 57: void Expr(: { { // &
39:  <ID> 58: <ID>

40: | <INT> 59: | <NUM>

41:} 60: }

06 JJTree (JavaCC)L OO OOUDOOOOOOUDOODO
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001: import symboltable. *;

002:

003: public class SemanticAnalyzer

004: implements SubsetJavaParserVisitor {

005: // RBEREEISR

006: private symboltable. Tree tree;

007: public static final int CLASS = 0:

008: public static final int VAR =1

009: public static final int METHOD = 2;

010:

011:  public SemanticAnalyzer () {

012: tree = new Tree():

013: /] BEABEEFLTHLS

014: tree. add (new Key (“int”, new Sort(CLASS)), new Value()):

015:
(HBE &/ —FTEETR2LHDAV Y )

055: }

056:

057: class SemanticAnalyzer1 extends SemanticAnalyzer {
(4B VR +594)

061: public Object visit(ASTClassDec| node, Object data) {

062: TID tID = node.getID();

063: Entry entry = new Entry (new Key (t1D. image, new Sort (CLASS)),

064 new Value () ;

065: t1D. setAttr (entry) ;

066: tree. add (entry) ;

067: SymbolTable parent = tree. getCurrent();

068: // node & & RTZE M % 5t AT1F.

069: /) BEOAMEMEHRICEL DRAEMEME”RL.

070: /] BEORMEMEY 5 ZARNIZT S

071: tree. setCurrent (tree. createNode (node)) ;

072: /] ¥/ —FEEETS

073: node. chi ldrenAccept (this, data);

074: tree. setCurrent (parent) ;

075: return null;

076: }

077: }

078: class SemanticAnalyzer2 extends SemanticAnalyzer {

079: public SemanticAnalyzer2(Tree tree) {

080: this. tree = tree;

081: }

082: public Object visit(ASTClassDec! node, Object data) {

083: SymbolTable parent = tree. getCurrent();

084: // nodel=x3id 2 BATEM %S E

085: // ZDAMEMEREDRFERMITT 2

086:  tree.setCurrent (tree. nodeToTable (node)) ;

087: node. chi ldrenAccept (this, data):

088: tree. setCurrent (parent) ;

089: return null;

090: }

091: public Object visit(ASTVarDec| node, Object data) {

092: Entry type = (Entry)node. getType (). jjtAccept (this, data);

093: /] ERAHEREOLSRICEE

094: TID tID = node. getID():
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good

JJTree U0 OD00O00O0OO Vistor UODODOO0O0O0OOO0O0OD0OO0ODOO0OODO
gboogobobbobboobooboobooboobooobbobooonoo
gooooboo 3boonooooobooon
1. DO0o0ooooooboobooboobbooboo

2. 00b0o0obobbooboobooboboboobobooooobooboo
gbooboobooboobooboobooboobooboobboboo
gbobooboobooboobobobooboobooboobooboo
gboool1oooboooboobooboobbooboobooooboo

IDOObOOoDO

1020000000000000000000000O00O00O00O0O0DO0ODOOO

O 70 SemanticAnalyzeriJ30 00000000000 0OOO00O0O0OOOODOO
Uboooooogog8uboibiodlTree 000000000 ODOODODOO
gboobobobobobobooobooooobon Tree 0o oooonO

095:
096:
097:
098:
099:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
17:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128: }
129:
130:

Entry entry = new Entry(new Key (tID. image, new Sort(VAR)),
new Value (type)) :
tID. setAttr (entry) ;
tree. add (entry) ;
return null;
}
public Object visit(ASTType node, Object data) {
Token t = node. getFirstToken();
Entry entry = tree. lookup (new Key (t. image, new Sort (CLASS))):
t. setRef (entry) ;
return entry;
}
public Object visit(ASTMethodDec| node, Object data) {
// RVIEORLZ &HER
Entry type = (Entry)node. getType (). jjtAccept (this, data):
/] AV RRERERICEE
TID tID = node. getID():
Entry entry = new Entry(new Key (tID. image, new Sort (METHOD)),
new Value (type)) ;
tID. setAttr (entry) ;
tree. add (entry) ;

SymbolTable parent = tree. getCurrent();
/] BEOZEMEA Y Y FRIZT S
tree. setCurrent (tree. createNode (node)) ;
node. chi ldrenAccept (this, data):

tree. setCurrent (parent) ;

return null;

public Object visit(ASTResultType node, Object data) {
ASTType type = node. getType () :

return (type != null ? type. jjtAccept(this, data) : null);

class SemanticAnalyzer3 extends SemanticAnalyzer {

(4B : VR M50 4)

134:

140:
141:

public Object visit(ASTClassDec| node, Object data) {

(#B% : SemanticAnalyzer2#ivisit (ASTClassDecl, Object) &R L)
}

public Object visit(ASTMethodDec| node, Object data) {

(&8 : LDASTClassDec| / — K & [ L ALIE)

147:
148:
149:
150:
151:
162:
153:
154:
155:
156:
157: }

}
public Object visit(ASTExpr node, Object data) {
TID tID = node. getID();
if (€10 1=null) { // Exprd¥IDAE IS
String id = tID. image:
/| EEMEREL. EEMERHET S
t1D. setRef (tree. lookup (new Key (id, new Sort(VAR)))):
}

return null;

O7 0O0OD0OOOOOCOOOOOOOOOOOOOVisitoroooQO
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