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T,Y, 2 Variable L= Type label
l Value label L¢ class label
v = Value L abstract type label
T variable S, T, UV .= Type
Az:T.1 function p.L type selection
to= Term T {z = D} refinement
v value T—T function type
tt application TNANT intersection type
val x = new c; t new instance TvVT union type
t.l selection T top type
p = Path 1 bottom type
x variable Se,Te 1= Concrete type
p-l selection pLe | Te{z=D} |T.AT.| T
cu="1T; {l = v} Constructor D = Declaration
Ii=x:T Environment L:S.U type declaration
s =T ¢ Store 1:T value declaration
Reduction tls — t'|s
Az:Tt )]s — [v/z]t|s (Bv) val z = new ¢; t|s — t|s,x — ¢ (NEW)
z—T. {l=v)es tls = t'|s
{ } (SEL) l—',/ (CONTEXT)
zlils = vils eft]|s — e[t']]s
where evaluation context ex=[]|et|velel
Type Assignment r'+t:T
z:Tel rFt>l:T
- (VAR) — (SEL)
I'+axz:T r+t¢l:T
r-¢+:8—7T,¢:7T,T <:8
; (aPP) )
r-tt¢:.rT x ¢ m(T)
I'Tewf, T. <, L:S.U,l:V
x ¢ m(T) I+ Swf Ne:T.FS<U,v:V , V<V, t:T
x:SHt:T Fl—valx:newTC{m};t:T'
(ABS)

' Xe:St:S—1T

(NEW)

Fig. 1. The DOT Calculus : Syntax, Reduction, Type Assignment




Membership
I'kp:T,T<.D z & fn(D;) '-t:T,T=<.D
(PATH-3) (TERM-3)
F)—pa[p/z]Di I'-t>D;
Expansion I'+-T<,D
I'-T<.D '-p>L:S.U,U<=<.D
_ _ (RFN--<) — (TSEL-'<)
I'tT{z=D}~<.D'AD I'pL<.D
I'Ty<.D1, T <. D> (A=) _ _
F|—T1/\T2-<z51/\52 F}_TI<ZD1’12<ZPQ (\/—-<)
I'ETiVvVTy <, D1V Dy
I'+T<.{} (T-<)
I'-8S—T<=,{} (—=-=) '+ 1<.D) (L-<)

Fig. 2. The DOT Calculus : Membership and Expansion




Subtyping
r-T<T (REFL)

'-S<T,S=<.D
Iz:S+ D' <:D
I'F5<T{z>D)

(<:-RFN)

I'-p>L:S.U,S<U,S<S8

I'ES<T

r-7<:8,8<1T
'-S—8<T-—=T

(<:-—)

reT<T
't T{z=D}<:T

(RFN-<:)

I'p>L:S.U,S<U,U<U

-8 <:plL I'+-pL<U
(<:-TSEL) (TSEL-<:)
'eT<:Ty, T<:Ts I'+-1T; <. T
(<:=N) — (A-<2)
I'ET<TyNT> T Ty <:T
I'+ET<:T; F|—T1<:T,T2<:T
(<=V) (v-<2)
I'+-T<:TyVTs I'+-TywWwil, <: T
I'-T<:T (<:=T) I'-_1<T (L-<2)
Declaration subsumption I'-D<:D
r-s8<S§8,T<1T r-T<T
(TDECL-<:) (VDECL-<:)

't (L:S.T)<:(L:5.T)

r-@:T)<:(1:7)

Fig. 3. The DOT Calculus : Subtyping and Declaration Subsumption




Well-formed types

I+ Twf I -Twf, T wf ( )
- N —-WF
F,z:T{zéD}FDwf(RFN_WF) T T wf
I+ T{z éﬁ} wi
I'-p>L:1.U
I'-p>L:S5.U, Swf, Uwf ——————— (TSEL-WF3)
JaE— (TSEL-WF1) '+ p.Lwf
p.Lw
7
r+Twt, T wt I'=Twf, T wf (V-wr)
T E T AT wi (A-wF) I'TVT wf
I+ 1L wf (L-wr) I+ Twf (T-wr)
Well-formed declarations I' v Dwf
'+ Swf, Uwf I'=Twf
(TDECL-WF) _ (VDECL-WF)
'+ L:S.Uwf I'+=1:Twf

Fig. 4. The DOT Calculus :

Well-Formedness

U)eDand (L:5.U") €D
m(D’)
m(D)

dom(D AD’) = dom(D)U dom(D’)
dom(DVv D’) = dom(D) N dom(D’)
(DAD)YL) = L:(SvS).(UAU")
= D(L)
= D'(L)
(DADHY1) = 1:TAT
= D(l)
0
(DvD)L) = L:(SAS).(UVU")
(DVD)1) = L:TVT

if((:T)eDand(l:T')€ D’
if I ¢ dom(D’)
if | ¢ dom(D)
if (L:S.U)eDand(L:S.U")e D’
1f(l.T)€Dand(l:T’)€ﬁ

Sets of declarations form a lattice with the given meet A and join V, the empty set of declatations
as the top element, and the bottom element D, , Here D is the set of declarations that contains
for every term label ! the declaration [ : L and for every type label L the declaration L : T..L.

Fig.5. The DOT Calculus :

Declaration Lattice
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