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Object Oriented Programming
Example class

setX(5)

getX() = 2

getX() = 7

class Point {

private:

    int x;

public:

    Point(int i) { x = i; }

    int getX() { return x; }

    Point setX(int i) {

        return new Point(i);

    }

};



Field

Constructor

Methods



Untyped object calculus
(Cardelli)
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Examples

1D point at location 5•

Green c olored point at location 5

p = [ getX=&o:5;moveX= &o: ¸i: o:getX( o:getX +i]
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Typed Object Calculi
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Advantages of formal interpretation
Type theoretic

Many models•
PER Models-
Set theory-

Expressive ty ping•
Increase the comm unication between OO and 

formal commuities
•

Better programming

 lan

guag

es

-
Better formal systems-



Problems with type theory



T = ¹(X:9Y · X: Y

£ (Y ! I(Y )8 0 �

More formally, let Type =

S

i2!

Type
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Operational Interpretation

Records•

Functions•
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Type Interpretation

Point example•
Construct methods inductively•

Point = Obj (X:[getX :X ! Í ;moveX :X ! Í X ])

P

0

= [getX :Top
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Restrictions

Restrict ions•
Total recursive objects-
Well-founded method order-
Method types are monotonic in Self type-

These restrict ions enfo rce a complete theory•
Interpretation is easier  in a type theory of partial 

functions
•
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Subsumption

Problem•moveX returns a Point?
-

moveX returns a ColorPoint?-
Solution•moveX is 

polymor
phic over all “subt
ypes” of P

0

moveX:

\T·P0T! Z !
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Override

Problem•moveX is inhabited onl
y

 by identit
y

-

Solution•



Subobject (Cardelli, Abadi)



General Constructh1 
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Soundness
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Intuition
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