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What's Hard?
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Checking Existing Code

* New static checking is valuable for existing code
Maintenance, Optimization, Trust
« Work with existing idioms

Survey, Analyze, Design, Validate
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What Can We Learn?

 New points in the design space
Ruby, Scheme, ...
 New type system ideas

Occurrence Typing
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Occurrence Typing



Simple Examples

(#Iang t yped/ schene

(: twce : Any -> Nunber)
(define (twce Xx)
(1f (nunber? x)
(* 2 Xx)
0))
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Logical Combination
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Logical Combination

(#Iang t yped/ schene
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Data Structures

(#Iang t yped/ schene

(: twce-car : (Pair Any Any)
(define (tw ce-car Xx)
(1f (nunber? (car X))
(* 2 (car X))
0))

-> Nunber)
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Data Structures
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Abstraction

(#I ang typed/schene A
(: car-nunf? : (Pair Any Any) -> Boolean : Nunber @ car)
(define (car-nunf x)

(nunber? (car Xx)))
_
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Abstraction

(#I ang typed/schene A
(: car-nunf? : (Pair Any Any) -> Boolean : Nunber @ car)
(define (car-nunf x)

(nunber? (car Xx)))
J

32



Propositional Logic



Judgments

¢ |

34



Judgments

r

e::=n| c| (A X:

e .

T .

T, | @

e) | (ee) | (if e e e)

35



Judgments

T ::= Nunber

(UT ..

)

#t

¢ |

#f

(x: T ->T:

0 N0

36



Judgments

@ .= T 11 X)

r

T 11 X)

e .

T, o |

¢ U@ |

¢z

¢ U@ |

¢ U @

37



Judgments

@ .= T 11 X)

r

T 11 X)

e .

T, o |

¢ U@ |

¢z

¢ U@ |

¢ U @

38



Judgments

[ =T m(x) ...

O |

39



Judgments

¢ |

40



Judgments

41



Judgments
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Nunber
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Typing

(1f e1 ez ej3)
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Typing

(1f e1 ez ej3)

T1 ;

@+ @ -
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Typing
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