Designing a classfor your AST
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C8212 —r?ggjsa Bali token

- create object that represents grammar constuct

Java Practicum - put object in AST (abstract syntax tree)
(root? node? leaf?)
Code Generation - when done, print tree (what's the output?)
Fall 2006 * Class design:
- classes correspond to...?
- nouns?
- verbs?

* How to print the tree? (interfaces?)

AST Interface Example Class Stubs

. public interface ASTNode {
* Java trUthS' public static final String TABBY="|___";
- Strong]y [yped abstract public String toSancode();
. ey abstract public String toAST(String tab);
- SUbClaSSlng and reUSIbIllty abstract public String toBali();
° Compilel‘ needs: abstract public String toString();

}
- each AST node must be part of same AST , . . .
public class BC { public static void main(String[] args){} }

- nonterminals may yield different types public class BaliConpiler inplements CS212Conpiler { }
public class Programinplenments ASTNode { }

° HOW tO reSOIVe? public class Min inplements ASTNode { }
public class Decl Bl ock inplenments ASTNode { }
public class Decl inplements ASTNode { }
public class StatBlock inplenents ASTNode { }
public class Stat inplements ASTNode { }
public class WileStat inplenents ASTNode { }
public class IfStat inplenents ASTNode { }
public class AssignStat inplenents ASTNode { }
public class Expr inplements ASTNode { }
public class IntExpr inplenments ASTNode { }
public class NanmeExpr inplenments ASTNode { }

Note: expression class shortened a bit.
See website for utility files (also in Jar format)



The" Finger" Supplied Classes

* Some questions: * How does all this work?
- How does your compiler know where to parse? - BCsets up &okeni zer object (the finger)
- How does the compiler go from lines of Bali code to - BCsets up ®al i Conpi | er object
AST? - Building your AST:
* Answer...the "finger" (see below — drawn in lecjure * Bal i Conpi | er sets ugPr ogr am

¢ Progr amsets upgVai n
e Vai n sets up blocks and so forth
* Responsibilities of each AST class:
- create nodes for your sub-constructs (from grammar)
- pass along the lexing "finger" to those sub-comssru
- generate SaM code when asked

Some Examples Ahead... Root Node

. . inport edu.cornell.cs.samio.*;

* Some SpECIflcatlonS: i mport edu. cornel | .cs.bali.conpiler.*;
- Everything posted on-line in Jar file
- You must not alter given packages orivat e ASTNOde mal nFuncti on:
- You must actually use those paCkageS public static int |abel Count; // for control structure junp |abels
- You must use the given files (website also has jhem

public class Programinplements ASTNode {

public Program Tokeni zer f) throws Il egal Bali Exception {
nai nFunction = new Main(f); }

public String toSantode() {
return "//--Program-\n" + mainFunction.toSanctode() + "STOP\n"; }

public String toAST(String tab) {
return "\n" + tab + this + "\n" +
mai nFunct i on. t oAST(t ab+TABBY) ;

}

public String toBali() {
return "" + nainFunction.toBali();

}

public String toString() {
return getd ass().getNane();



Node with Many Subnodes Terminal Node

public class Decl Bl ock inplenents ASTNode { inport edu.cornell.cs.samio.*;

X . X inport edu.cornell.cs.bali.conpiler.*;
private static HashMap<String, | nteger> synbol Tabl e;

SH zz;z ivsftsra:ﬁ'n\?qa decl's; public class IntExpr inplements ASTNode {
private String bali; . .
private int val ue;
publ i c Decl Bl ock( Tokeni zer f) throws Il1egal Bali Exception { private String bali;
begi nDecl s(f); conpileDecls(f); endDecls(f); }
public IntExpr(Tokenizer f) throws ||l egal BaliException {
bal i

public void begi nDecl s( Tokeni zer f) throws Il egal Bali Exception {

bali =""; bali += f.getOp()+"'\n"; } // eat "{" val ue = f:getlnt();
public void conpil eDecl s(Tokenizer f) throws Il egal BaliException { bali += val ue;
synbol Tabl e = new HashMap<Stri ng, | nteger >(0); }
decl s = new Vect or <ASTNode>(0) ;
int offset = 0; /'l Generate code:
while ( f.peekAtKind() != Tokenizer. TokenType. OPERATOR ) { public String toSantode() {
Decl d = new Decl (f); return "PUSH MM "+val ue+"\n"; }

decl s. add(d);
synbol Tabl e. put (

((Decl) d).getNane(), ++offset );
bali += d.toBali();

public String toAST(String tab) {
return tab + this + "\n"; }

varcount = synbol Tabl e. si ze();

} public String toBali() {
return bali;
public void endDecl s( Tokeni zer f) throws Il egal Bal i Exception {
bali += f.getOp() + "\n"; } // eat "}" public String toString() {

return getd ass().getName(); }
/1 class continues



