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Typing A-expressions

@ \-expressions are poly expressions

@ contexts prescribe target types to \-expressions

problem: contexts change by reduction

our solution: A-expressions are decorated by their target types at run time
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Class Declarations

CD

class C extends D implements T {Tf,KM}
interface | extends | {H; M}

? f ){super( f ) this.f = f;}
Tm(TX)

H {return t;}
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Pre-types
L= &l
7 1u=C|¢| C&: | boolean
A pre-type 7 is a type if mh(7) is defined

A type ¢ is a functional type if
A-mh(¢) contains exactly one method header
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t7t:t
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Lookup Functions

fields(C): gives the field names in class C
A-mtype(m;|): gives the type of the abstract method m in interface |
D-mtype(m;|): gives the type of default method m in interface |
mtype(m; T): gives the type of method m in class in interface T

mbody(m; T): gives the formal parameters and the body of method m in
class in interface T
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Some Reduction Rules

class C extends Object {C() {super(); } Cm(Ix){return x.n(); }}

interface | {Cn(); }

new C().m(e — new C()) — (¢ = new C())".n() — new C()
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where C is the minimal common superclass and I4,..., 1, are the minimal
common super-interfaces of 71,

if t; or ty is a A-expression the conditional is typed by its target type
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Intersection Types for Conditionals

class C extends Object {C( ) {super(); } C m(Ix){return x.n(); }}

interface | {Cn(); }
class B extends Object implements | {C( ) {super( ); } Cn( ){return new C(); }}
fields(C) = €

mh(l) =Cn() FnewC():C fields(B)=¢

b true : boolean F (e = new C( ))I B FnewB(): B
fields(C) = ¢ - true? (e — new C( ))I tnewB() : 1
FnewC():C mtype(m;C)=1—C " true?e — new C():newB(): |

 new C().m(true? e — new C():newB()): C
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Well-formed Class Table

X Tothis: 1F*t: T Tm(TX) € D-mn(l)

Tm(??){return t;} 0K inl M6k in 1
X ?,this CH*t: T Tm(??) € mh(C)
[M 0K in C]
Tm(??){return t;} 0K inC
M 0K in| mh(l)
[l 0K]

interface | extends | {H;M} 0K

K=C(UZ,TF){super(®); this.f = F; }
fields(D)=Ug M 0K in C
mh(C) mtype(m; C) defined implies mbody(m; C) defined

= - — C UK]
class Cextends Dimplements | {Tf; KM} 0k
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[T-UDCAST]

Subject Reduction: If I' -t : 7 without using rule [T-UDCAST] and
t—t/,thenTFt' :0 for some o <: 7.
(B) ((Object) newC()) — (B) newC()

Progress: If -t : 7 without using rule [T-UDCAST] and t cannot reduce,
then t is a proper value.

(C) (1) (¢ — new Object()) — (C) (¢ — new Object())'
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The Power of Intersection Types

x: o&(a — B) x: o&(a— B)

x:a—pf X«

XX T«

Ax.xx : a&(a — ) = «
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Auto-Application in Java

interface Arg {CmArg(Cy); } interface Fun {Arg mFun(Argz)}

C auto(Arg&Funx){return x.mFun(x).mArg(newC()); }
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Intersection Types in Java: back to the future

joint work with Paola Giannini and Betti Venneri

Two extensions:

@ intersection types as types of arguments in objects and methods and
as return types in methods

@ target types with an arbitrary number of abstract methods

m(7X) € A-mh(:) implies T,y : 7 F*t: 7
Fe(y —t) e

[T-AU]
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Thank you




