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paper written by J. Baker and W. C. Hsieh (PLDI 2002)

k.inaba ( ʝ ), reading:



ǠȒǲJava ɜȭɫȵȷɄɞ

 ǦǯǏǷǚȚǱ █ Ǔ̸ȓȅǠ

 ǚǍ᾽ ǜȓȒ

use EForEach;
h.keys().foreach( String s ) {

System.err.printlnƽÓ ˩ Ƨ-˲ƨ h.get(s));
}

for(Enumeration e$ = h.keys(); 
e$.hasMoreElements(); ) {

String s;
s = (String) e$.nextElement();
System.err.printlnƽÓ ˩ Ƨ-˲ƨ ˩ h.get(s));

}



ǰȚǱ ǲ ǠȒǒ

 ͈

 ȅǡὗ

 Statement  ::=
MethodName ‘(‘  Formal  ‘)’  BlockStmts

 ǯǋǍ șṔȋǞȅǠ ǯὗ

 βʤ ǶMayaǵ˔

abstract Statement syntax(
MethodName(Formal) lazy(BraceTree, BlockStmts)

);

h.keys().foreach( String s ) {
System.err.printlnƽÓ ˩ Ƨ-˲ƨ h.get(s));

}



ὕ ǵ ̱
Statement syntax EForEach (

Expression:Enumeration enumExp
\. foreach (Formal var)
lazy(BraceTree, BlockStmts) body

){
final StrictTypeName castType =

StrictTypeName.make(var.getType());
return new Statement {

for(Enumeration e = $enumExp;
e.hasMoreElements(); ) {
$(DeclStmt.make(var))
$(Reference.makeExpr(var.getLocation()))
= ($castType) e.nextElement();

$body
}

};
}

for(Enumeration e$ = h.keys(); 
e$.hasMoreElements(); ) {

String s;
s = (String) e$.nextElement();
System.err.printlnƽÓ ˩ Ƨ-˲ƨ ˩ h.get(s));

}

ƼEnumerationḌǵ╛ƽ
ǱǰƲḌǲḨǬǖ ̏

Ḍ ǯparseǵ
ɓȥɶȸș ǣȒ

lazy-parse

ȱɶɇɄɱɕɪɶɆ
(Lispǵ ȭȧɶɆ)

“ Ǳ”Ẁ ׀

ѼșǫǘǭƲuseǮ׀
lexical scopeǲ ᾚЊ֯



ⱪɵ ͔

 Java ɜȭɫȵȷɄɞ
 http://www.cs.utah.edu/~jbaker/maya/

 ѩἧȋḌ Ḹș̓ǪǦƲ ̏ǵѰⱣ
 ASTȨɔȶȥȭɆǲᾍǠȒ

(ɜɩȿɟȻɁɇ)ǯǞǭὕ

 Lazy parsing/typechecking

 Lexical ScopeǮ █șЊȓǦȑїǞǦȑ֯

 ȭȧɶɆǲȏȒƲ ǔȋǠǋAST

 MultiJava (Java + ɜɩȿɟȻɁɇ) ș2500
↓Ǯὕ ǮǔǦ

ǯǵǚǯ
class D extends C
{ int m(C   c) { return 0; }

int m(C@D c) { return 1; } }

http://www.cs.utah.edu/~jbaker/maya/


JEDD: A BDD-BASED
RELATIONAL EXTENSION OF JAVA

PLDIr #13
Jun 30, 2010

paper written by O. Lhoták and L. Hendren (PLDI 2004)

k.inaba ( ʝ ), reading:



BDD (˘ѝ ὑᶫ) ǯǶ

 Bool nǒȐ Boolǿǵ ǵҧ Ǳ
(ʤᶫǶWikipediaǒȐ╠ )

 ɕɫȮɧɞ ǱǰǮ
ǱɅɶȽ

 and, or șỒȈ Ǔ
ҧ ǲὕ ǜȓȒ

ǚȓǓBDD



Jedd ǯǶ

 BDD ș Ȇ Ȇǵ ǯǞǭ ǫ
Java ș █ǞǦ

 ǵBDDșǤǵȅȅ Ǣǭȉ̓ǋǲǖǋǵǮ
ɨɪɶȵɥɈɩ ǵ̓ǋҷװ ș ͑

RDB BDD
1st author title year

Baker Maya 2002

Lhoták Jedd 2004

f(0,0,0,0,0,0) = 1
f(0,1,0,0,1,1) = 1
f( Ǥȓ̊Ẇ ) = 0    ǯǋǍ

Baker=00,   Lhoták = 01
Maya=000, Jedd=001
2002=0,        2004=1    ǯǠȒ
ӦѝǱȳȢȸǵɑɁɆѦҊȑ►ǭǶJeddǓʣ ǋǚǯȋȒ

Ȣɟɶȶᶫ



̓ ͈ ̌ ᴀїǵὕ̱

<rectype, signature, tgttype, method> answer = 0B;

void resolve( <type,    signature> receiverTypes,
<subtype, supertype> extend          ){

<rectype, signature, tgttype> toResolve =
(type=>rectype tgttype) receiverTypes;

do {
<rectype, signature, tgttype, method>
resolved = toResolve{tgttype, signagure}

>< declaresMethod{type, signature};
answer    |= resolved;
toResolve -= (method=>) resolved;
toResolve = (supertype=>tgttype)

(toResolve{tgttype} <> extend{subtype});
} while( toResolve != 0B );

}



<rectype, signature, tgttype, method> answer = 0B;

void resolve( <type,    signature> receiverTypes,
<subtype, supertype> extend       ){

<rectype, signature, tgttype> toResolve =
(type=>rectype tgttype) receiverTypes;

do {
<rectype, signature, tgttype, method>
resolved = toResolve{tgttype, signagure}

>< declaresMethod{type, signature};

answer    |= resolved;
toResolve -= (method=>) resolved;

toResolve = (supertype=>tgttype)
(toResolve{tgttype} <> extend{subtype});

} while( toResolve != 0B );
}

receiverTypes extend declaresMethod

=>ǶƲ З׀
ȱɒɶЗᾑ◙

ȶɥȢɱ

ᾑ◙Ǟǭ⁪

ֻ Ǟǭ ׀



ⱪɵ ͔

 BDDș ǲ̓ǍǦȈǵRDB Java █
 http://www.sable.mcgill.ca/jedd/

 ɎɁȭȦɱɇǵBDDǶẆ libș ǋȒ

 ͛ѫǱ ǋȔǋȔ
 ǒȐ01ѦǿǵȦɱȱɶɇ׀ǵǉȒɅɶȽװ

 ”Ḍ”ǓֻǪǭȒǚǯǵ

 join ȋֻ ǱǰƲ ↓Ǳ ǵȳɛɶɆ

 Ẁ ɇɟȢɱǵѝҊȋʱǺ ǵ ӓ
(SATȻɩɎș̓ )ɵɕɫɓȟȢɧǵ ͑

 ǔC++ǯ Ȁǭ
points-to-analysis Ǯ
0.5 4%ǵȨɶɎɶɖɁɇ

http://www.sable.mcgill.ca/jedd/

