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EPFL

Syntax

T,Y, 2

l

m

o

v =
0

w =
v
T

p,q =
w
p.l

t=
p

val z = new ¢; t
val z = p.m(p); t
val x =om... t; t

d::=
l=w
m(z) =t
c:::Tc{E}
I'i=x:T
su=o0r—~c¢

Variable
Value label
Method label

Store location
Value

location
Syntactic Value

value

variable
Path

value

selection
Term

path

new instance

method invocation

pending met. exec.

Initialization
field init.
method init.

Constructor

Environment

Store

S, T, UV, W .=
p.L
T{:= D)
TAT
VT
T
€

Se,Te,Ue ::=

Type label
class label
abstract type label
Type
type selection
refinement
intersection type
union type
top type
bottom type
Concrete type

pLe | T.{z=D} |T.AT:| T

D ::

a

o

.U
.Ue

. S.
c L.

T
S

c

—U

Declaration
abstract type decl.
unique class decl.
value declaration
method declaration

Fig. 1. The DOT Calculus : Syntax




Reduction ’t\s—>t’|s’Hp|s—>p’\s‘
o»—)TC{l:vm(az):t} €s
(SEL)
oli|s = vi|s
OHTC{l:v’m(x):t} €s
7 7 (MAPP)
val y = om;(v); t'|s — val y =o.m;... [v/z;i]ts; t'|s
val y=om;... v; t'|s — [v/y]t'|s (MEXE)
o ¢ dom(s)
c=T.{d} ' =T {[o/z]d} /t, - [O/gf]t (NEW)
val z =mnew ¢; t|s — t| s,o—~¢
tls — t'|s ( )
- CONTEXT
elt]|s — e[t']|s
where e =[] | el |val z =em(p); t | val z =v.m(e); t | valz =v.m... e; t

Fig. 2. The DOT Calculus : Reduction



Term Typing

Iiskp:T , T < T

(PATH)

I'iskt:. T

I'sskET,wf, T. <, L:S.. ,D
t':<;

Tiskpic. T Iy:Te;s-S<:U,d:<.D, T
I';s F val y = new T, {E}; t T
(NEW)
I'istpam:S—T,p .S I'istvom:S—T,t:«.T
Iy:T;s -t :.T Iy:T;s -t :.T
. — N 1. 7 (MAPP) ) — — - (MEXE)
I'iskvaly=pm@); t' <. T I'iskFvaly=vm... t; t' .. T
Path Typing I'sskEp:T
z:Tel o—=T.{d} €s
T (VAR) # (Loc)
I'iskax:T I'i;skFo:T:
I'iskFpa1:T
I'is b pl:T (smL)
Initialization Typing I'iskHd:«. D
sk w:c.V I's B Swf
(VDECL)

Iisk (l=w):«. (1:V)

Iys,e:SEt:. T

st (m(z)=t)i<. (m:S—1T) (MpECL)

Fig. 3. The DOT Calculus : Typing




Path Resolution

skolo (Loc-{)
skFplo
oHTC{l:om(x):t €s
(PATH-{})
S = p.li U 0;
Path Irresolution
stzlz (var-{)
}_
stplp (PATH-T})
skEpl{pl
Type Resolution st pLlolL
'_
57])“«0 (TSEL—»U«)
stk pLlolL
Optional Type Resolution skEpLypL
skFplo
_ TSEL-{}-
st p Lol ( -0
}_
_shplp (TSEL-$-0))
sk pL{plL

Fig. 4. The DOT Calculus : Path and Type Resolution




I'istp:T,T<:.D
(PATH-3)
I';s + p>[p/z|D;
Expansion I''s+T<.D
I'isBT=<{} (T-<) I'is = M/T <:. {} (ANY-<:)
I'y;s =Ty <. Dy, M/Te <, Do (A=) Iys =Ty <, Dy, M/Ty <:;, D2 (V-<))
I''s =Ty ATy <, Dy A Do I'iskTiVTy <, D1V Dy o
I FT<,D
s _ — (RFN-X) sk pL{qlL

F;sl—T{zéD}-@D/\D I'sskFqg>L:S5.U

F;SFU-<25 ( <o)
— — TSEL-

st L<.D5 (L-=) st pL<.D 2

Fig.5. The DOT Calculus : Membership and Expansion




Subtyping I'yssk-S<:T
I';s BT wf I';s BT wf
— (REFL) — (<:-T)
Iis-T<:T IisFT<:T
I';s & pi.Lwf | po. L wf .
st p.Lyql, ppLq.L Tis F Twi (L-<2)
s F piL <:pa.L (REFL-T}) sk L<:T
IistT{z=D}wf, S<:T,S=<:.D F;sl—T{zéE}wf,T<:T'(RFN<.)
I'z:8sk D' <:D I'istT{z=D}<:T '
F;sI—S<:T{z:>ﬁ}
(<:-RFN) MiskTy<:T,To<:T (v-<)
isHET<Ty, T<: Ty (<-A) I'isETiyvTy<: T '
IisFT<TyATs "
IiskETywf, Th < T (/\ <.)
F;S"Tsz,T<:T1 (<'—\/1) F;SFT1/\T2<:T 1 :
IisFT<ThVT '
IistETiwt, T <:T Fskhwt, LT (A2-<2)
FsET<TivT (<i=V2) ;s T AT <:T
I'iskFEpa>L:S.U, S8 <:S I'isF-p>L:S.U, U< U
: — (<:-TSEL) . — (TSEL-<:)
I';s = 8" < p.L sk pL<:U
Declaration subsumption I'is-D<: D
I'isF8 <SS, T<T ( <) Iisk-8 <8, T<:T
TDECL-<:
IysH(L:S.T)<:(L:5.T) st (m:S=T)<:(m:S5 =T
[ (MDECL-<:)
) <
i (VDECL-<:)

Tisk (:T)<:(1:T"

Fig. 6. The DOT Calculus : Subtyping and Declaration Subsumption




Well-formed types

;s =T wf

I';s B Twf (T-wr) I'ss+ Lwf (L-wr)
I';s BT wf
Iz:T{z= D};s+ Dwf IisFp3L:50U (TSEL-WF)
[ist T{z=D} wi (REN-WF) I';s - pLwf
I'is - Twf, T wf I'is - Twf, T wf
. ] (A-wr) - ; (V-wF)
;s = TAT wf ;s = TVT wf
Well-formed declarations I';s - D wf
I';s H Swt, Uwf I'ss H Swt, Uwf
(TDECL-WF) (MDECL-WF)
I'yss+= L:S.Uwf ;s Em:S—UwfE
I';s BT wf
—————  (VDECL-WF)
s H1:Twf

Fig. 7. The DOT Calculus : Well-Formedness

dom(D AD’) = dom(D)U dom(D’)
dom(DVv D’) = dom(D)N dom(D’)
(DADYL) = L:(SvS8).(UAU)

= D(I)

= DY)
(DADYm) = m:(SvS)—= (UAU)

= D(m)

= D'(m)
(DAD)HYI1) = 1:TAT

= D()

= D'(h)
(DvVD')L) = L:(SAS).(UVU")
(DVD)Ym) = m:(SAS)—=UVU)
(DVDY(1) = 1:TVT

if (L:S.U)eDand(L:S.U")eD

if | ¢ dom(D)
if (L:S.U)eDand(L:S.U")eD
if(m:S—U)eDand(m:S —U')e D’
if((:T)€Dand (1:T") €D’

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, for every type label L the declaration L : T..L and
for every method label m the declaration m : T — L.

Fig.8. The DOT Calculus : Declaration Lattice
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