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2.1 Lex/Yacc
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2.2 PCCTS(Purdue Compiler Construc-
tion Tool Set)
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4.1 introduction to SableCC
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4.2 general steps to build a compiler using
SableCC
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6.1 SableCC Naming Rules
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expr = {add} expr plus term < AAddExpr
| {sub} expr minus term < ASubExpr
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O#DO»D T ZDEFEIIE /) —ROAYYR void Selected(Shape obj) {
getXXX () /setXXX() TT 7 & & switch(obj.1d()) {

case Circle.ID:

o HDHMDZILEILEHZDLT AT TR TES System.out.println("a circle was selected"); break;
G =T 1 s = LS s N - N case Square.ID:
O%?Hbﬁﬁﬁﬁf%é%m@%ﬂktﬁ%wiﬁ System.out.println("a square was selected"); break;
case Rectangle.ID:
record = [struct]:ident dot [field]:ident System.out.println("a rectangle was selected"); break;
}
< getStructIdent () /getFieldIdent() 5D A Y }
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6.2 EBNF interface Switch {
) X 0s s Fo N void caseCircle(Circle obj);
L HAZVEIUPZNOTH void caseSquare(Square obj);
O KEEIZKIET S/ — Rk Typed Linked List (27823 void caseRectangle(Rectangle obj);

}
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6.3 the Parser class
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abstract class Shape {

abstract void apply(Switch sw);
Parser parser = new Perser(...lexer...); }

Start tree = parser.parse();
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class Circle extends Shape {

7 Framework .
void apply(Switch sw) { sw.caseCircle(this); }

8 the Visitor design pattern revis-
ited O 5 & FEFRO LS ITThF L

O $2ELLDMEH: if-then-else (K DHAEDITNNR void Selected(Shape obj) {
obj.apply(new Switch() {
void Selected(Shape obj) { void caseCircle(Circle obj) {
System.out.println("a circle was selected"); }
void caseSquare(Square obj) {
System.out.println("a square was selected"); }
void caseRectangle(Rectangle obj) {

if (obj instanceof Circle)
System.out.println("a circle was selected");

else if(obj instanceof Square)
System.out.println("a square was selected");

else System.out.println("a rectangle was selected"); }
System.out.println("a rectangle was selected"); IOk
}
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abstract class Shape { o TWERIMBINAKE
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abstract int id();

}

class Rectangle extends Shape { . .. .
8.1 extending the Visitor design pattern
static final int ID = 1; VS . e g =
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interface Switch
class Circle extends Shape { )

static final int ID = 2 interface Switchable { void apply(Switch sw); }

int id() { return ID; }

} interface ShapeSwitch extends Switch {
void caseCircle(Circle obj);
O switch KDL > 1245, void caseSquare(Square obj);
void caseRectangle(Rectangle obj);
}



8.2 extending the Visitor design pat-

tern(2)
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abstract class Shape implements Switchable {
}

class Circle extends Shape {

void apply(Switch sw) {
((ShapeSwitch)sw) .caseCircle(this);
}
}

8.3 extending the Visitor design pat-

tern(3)
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interface ExtendedShapeSwitch extends Switch {
void caseOval(Oval obj);

}

class Oval extends Shape {

void apply(Switch sw) {
((ExtendedShapeSwitch)sw) .caseOval(this);
}
}

interface AllShapesSwitch
extends ShapeSwitch, ExtendedShapeSwitch {
void Selected(Shape obj) {
obj.apply(new AllShapesSwitch() {
void caseCircle(Circle obj) {

System.out.println("a circle was selected");

void caseSquare(Square obj) {

System.out.println("a square was selected");

void caseRectangle(Rectangle obj) {

void Selected(Shape obj) {
obj.apply(new AllShapesSwitchAdapter() {
void caseCircle(Circle obj) {
System.out.println("a circle was selected"); }
void defaultCase(Shape obj) {
System.out.println("The selected object is not a circ
b;
}

8.5 AWT Walkers
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class DephFirstAdapter extends AnalysisAdapter {
void caseStart(Start node) {
node.getAXxx() .apply(this); // Xxx child of Start
node.getEQF () .apply(this); // EOF child of Start
}
void caseXxx(Xxx node) {
node.getYyy() .apply(this); // Yyy child of Xxx
node.getZzz() .apply(this); // Zzz child of Xxx
}

,
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class Action extends DepthFirstAdapter {
void caseXxx(Xxx node) {

action code

node.getYyy () .apply(this); // first child of Xxx

node.getZzz() .apply(this); // second child of Xxx
}

86 AWT Walkers(2)
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System.out.println("a rectangle was selected"); c}ass DephFirstAdapter extends AnalysisAdapter {

void caseOval(Oval obj) {
System.out.println("an oval was selected");
B
}
}

8.4 SableCC and visitors
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class AllShapesSwitchAdapter implements AllShapesSwitch {

void caseStart(Start node) {

¥ inStart (node) ;
node.getAXxx () .apply(this); // first child of Start
node.getEOF() .apply(this); // second child of Start
outStart (node) ;

}

void inStart(Start node) { }

void outStart(Start node) { }

void caseXxx(Xxx node) {
inXxx (node) ;
node.getYyy () .apply(this); // first child of Xxx
node.getZzz.apply(this); // second child of Xxx
outXxx(node) ;

}

void caseCircle(Circle obj) { defaultCase(obj); }
void caseSquare(Square obj) { defaultCase(obj); }
void caseRectangle(Rectangle obj) { defaultCase(obj);}}"'
void caseOval(Oval obj) { defaultCase(obj); }
void defaultCase(Shape obj) { }
}
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8.7 additional features
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Object getIn(Node node); 9.4 fast points-to analysis of Simple C
Object getOut(Node node);

void setIn(Node node, Object in);
void setOut(Node node, Object out);

programs

O AST ETHRA VAT 21725 Y =NV &elfio/

O ZDIENE/ — RIZDOWTHHARERAY Y R (3%6.1) o /SZ 1 AST 2T E S ITE
o NA2>EHOREDA M —IVET IV %M
9 Case Studies o NAZSANV—VETINEHN U CRAIREZ G

O ASTEAIERD & 5 ZE L
9.1 SableCC with SableCC

import ca.mcgill.sable.simple.analysis.*;

O EbAAEHPBEETELDIZTBHNE import ca.mcgill.sable.simple.node.*;
import ca.mcgill.sable.util.*;
O Typed AST =HIMEIZ LD TS —HKRITMI~Z -7
[0 version 1 CILEIZ BETHE LTV A —EEOD class I‘.’Iodif}rAST extends . DgpthFirstAdapter { .
public void outAIdentifierParameterDeclaration(
& L-oHHT NI ATdentifierParameterDeclaration node) {
node.replaceBy(new AParameterDeclaration(

new ATypedefTypeSpecifier(node.getIdentifier()),
node.getDeclarator()));

9.2 code profiling

}
pos 5 . - . public void outAAbstractIdentifierParameterDeclaration(
0 #AEFBROZE L LT, Simple C < 707y A3 AAbstractIdentifierParameterDeclaration node) {
RZBEMIE node.replaceBy(new AAbstractParameterDeclaration(
new ATypedefTypeSpecifier(node.getIdentifier()),
o FH (L Java & 001X UDHT node.getAbstractDeclarator()));
« UDUREIZESTIV—ay—s k> 0kiE
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7= &M import ca.mcgill.sable.util.*;
. e 1 Variable {
o )~ ROBREHEDH—OFRUISOATORE o
Vsdho¥sd void setType(Type t) {
Variable e = this.ecr();
O WHEFEE UT McCAT AV /3A S AN T %o /2% e.type = t; // type(e) <- t
. for(Iterator i = e.pending.iterator(); i.hasNext();) {
A -
SEESRR P YAk e.join((Variable) i.next()); // join(e,x)
o ETRETHOLRNT T —, AST BNEN TV 254, }}
nE .
}
9.3 a Java frontend Hashtable variables = new Hashtable(1);
O JDK 1.0.2 LD EFHD 7B Y TV Rl 7 // v = Ref(bottom, bottom)
variables.put(id, new Variable(new Ref()));
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O BNLTADLETIKARYEB >4 T VT MNE private void rulel(Variable x, Variable y) {

BEDLLFa—=V T —1.3MD Java VY — ADNHN Variable refl = ((Ref) x.ecr().type).ref.ecr();
N - Variable laml = ((Ref) x.ecr().type).lam.ecr();

BE /072D 99 WIS Variable ref2 = ((Ref) y.ecr().type).ref.ecr();

Variable lam2 = ((Ref) y.ecr().type).lam.ecr();

if(refl !'= ref2) { refl.cjoin(ref2); }

if (laml !'= lam2) { laml.cjoin(lam2); }
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9.5 a framework for storing and retrieving

analysis information
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10 Conclusion and Future Work
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