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Example: circular references in XML document

class Document { var root: Element ... }
class Element { var parent: Document ... }
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Example: circular references in XML document

class Document { var root: Element ... }
class Element { var parent: Document ... }
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Q: What could go wrong?

Document < parent Element
root ’1
class Element

class Document {
{ var parent: Document

var root: Element

constructor (p: Document
constructor () ( (p . )
{ . arent =
root = Element (this) P P

}
) 1



Q: What could go wrong?
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root ’1
class Element

class Document {
{ var parent: Document

var root: Element

constructor (p: Document
constructor () ( (p . )
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} parent.root.parent
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Soundness vs. expressiveness
Expressive:

class Element

{

var parent: Document

constructor (p: Document)

{

parent = p

v

Sound:

class Element

{

var parent: Document

constructor (p: Document)

{

parent = p
parent.root.parent X



Example: mediator
class A {

var x: X
constructor (m: M)

{

m.register (this)
Xo=w..

}
fun notify () { x.foo () }

}

class M { ...
fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

}
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Example: mediator
class A {

var x: X
constructor (m: M)

{

X -
m.register (this)

}
fun notify () { x.foo () }

}

class M { ...
fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

}
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Soundness vs. expressiveness

Expressive: Sound:
class A { class A {
var x: X var x: X
constructor (m: M) constructor (m: M)
{ {
xoswr.. v/
m.register (this) m.register (this)
s, X
} }
fun notify () { x.foo () } fun notify () { x.foo () }

} }



Approaches
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Roots of the object initialization problem

class A {
var x: X
constructor (m: M)
1. Non-atomic initialization { x -
m.register (this)
x=1..KX
}
fun notify () { x.foo () }
}
class M { ...

fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

}



Roots of the object initialization problem

class A {

var x: X

constructor (m: M)

{

x=..v
.register (thi

2. Aliasing )T:"eg's)e(r (this)

}

fun notify () { x.foo () }

e Argument }

o Context (static,
global, etc.) class M { ...
fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

e Finalizer

}



Roots of the object initialization problem

3. Uncontrollable control
flow

e Exception
e Concurrency

e Cooperative
execution

class A {
var x: X
constructor (m: M)
{
x=..v
m.register (this)
x=..KXK
}
fun notify () { x.foo () }
}
class M { ...
fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }
}



Roots of the object initialization problem

class A {
var x: X
constructor (m: M)
{
x=..v
m.register (this)
x=..KX
}
fun notify () { x.foo () }
}
4. Dereferencing
class M { ...

fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

}



Roots of the object initialization problem

1. Non-atomic initialization
2. Aliasing

3. Uncontrollable control
flow

4. Dereferencing

class A {
var x: X
constructor (m: M)
{
x=.v
m.register (this)
x=..KX
}
fun notify () { x.foo () }
}
class M { ...

fun register (a: A) { list.add (a) }
fun notify () { list.forEach { it.notify () } }

}



Results: expressiveness

Example
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Results: soundness

Example
registration 5
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The next step
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