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1 Syntax

1.1 Variable names

x = this (this)
X u=- (xsz)
X u=%,X (xsx)

1.2 Field names

o= (fsz)
Fu=if (fsf)
1.3 Method names

o= - (msz)
0=, (msm)

1.4 Class names
=
¢ == Object (obj)
¢ = void (void)
¢ = (csz)
cu=2¢,c (csc)

1.5 Expressions
[e]
en=x (var)
en=ef (dot)
e == em(a) (call)
e ::= new c (&) (new)



e =
en=cx=e; e
en=e; e
e =
e i=2¢,e

1.6 Method definitions

M= c m(C ) {return e;}

W o=
M =M
1.7 Class definitions
C =
C ::= class c extends c {c f M}

1.8 Class environments

A o= Af
1.9 Expression environments
.=
.=
I :=Tx:c

(cast)
(bot)
(let)
(seq)
(esz)

(ese)

(cdsz)

(cdsc)

(dd)



2 Static semantics

2.1 Name inequalities

2.2 List concatenations

Nx:c=T
=T
M,zc=0hH

2.3 Class definition lookups

(A,c— C)(e) =C

A(cy) =c
(A,c1 — C)(c2) =C

2.4 Field definition lookups

fields(c) =c £

fields(Object) =- -

At (ct) = (class c1 extends ¢y {&1 £1 M}) fields(cy) =¢; I

fields(cy) =c3 f3

2.5 Method definition lookups

xneq

fneq

=]
@
o)

cneq

cscat

(cscat-z

~

(cscat-c

~

fscat

(fscat-z)

(fscat-f)

gcat

(gcat-z)

(gcat-x)

ced

(ccd-cl)

(ccd-c2)

ccsfs

(cesfs-z)

(cesfs-c)



(M, (c m(C %) {return e;}))(m) = ((c m(c x) {return e;}))

m #mpy M) =M
(M, (c mq (€ %) {return e;}))(mp) =M’

method (c,m) =M’

method (Object,m) =-

At (c1) = (class ¢ extends c; {C f M}) M(m) = (M)
method(cy,m) = (M)

At(c1) = (class c1 extends ¢, {c f M}) M(m) = - method(cy,m) =M’

method(cq,m) =M

2.6 Indexed expression lookups

E,£)i=f (s,e)i=(se)

f1 #£f, fi=f, ei=¢
(£,£1)i =% (g,e1)i=(c,e7)

2.7 Indexed class lookups

f1£f, fi=f, ci=c¢
(£,£1)i=1£2 (c,c1)di=(c,c1)

2.8 Subtypings

guess cp c1 Xcy ¢y Xc3
<

At(cq1) = (class c7 extends c; {c £ M})
c1 X2

2.9 Expression typings

(mmdo-m1)

(mmdo-m?2)

cmmdo

(cmmdo-o0)

(cmmdo-z)

(cmmdo-m)

(fsfese-z)

(fsfese-T)

(fsfesc-z)

(fsfesc-f)

guessc

(st-z)

(st-t)

(st-c)

(sts-z)

(sts-c)

ety



MNx:ckx:c

x1 #x2 TFx:c
MNxj:ickx:c

N-e:cy fields(cy;) =cf fi=f¢f

Nef:c

I'key:cy method(ci,m) = ((cy m(Sy X) {return ey;}))

e m(e) :cy

Nke:¢c
I'Fnewc(e) :c

NrFe:c
Nk (c1)e:cy

Nk 1 :void

ey :c1 Mxicihes:co

Ncpx=e1;ex:cy

Nke:void Thke:c
NkFej;ex:c

Tho:

2.10 Method typings

| override(c,m,c— c) |

method(cy,m) =-
override(cy,m,c—cy)

method(cy,m) = ((c2 m(S x) {return e;}))

override(cy,m,c—c3)

At(cq1) = (class c7 extends ¢y {c £ M}) (-, thisic1),%:€=T The:g

override(cy,m,c— cq)

F (c1 m(S ) {return e;})

2.11 Class typings

FM

 (class cy extends c; {c £ M

(ety-varl)

(ety-var2)
(ety-dot)
(ety-call)
(ety-new)

(ety-cast)
(ety-bot)
(ety-let)
(ety-seq)
(etys-z)

(etys-e)

override

(override-z)

(override-m)

mty

(mty-z)

(mtys-z)

(mtys-m)

cty

(cty-2)



3 Dynamic semantics

3.1 Substitutions

3.2 Values

3.3 Evaluations

x{e/x} =e
X] %2
xi{e/x2} =x1
er1{e/x} =ey

(e1.£){e/x} = (ez .£f)

er{e/x} =ex &1{e/x} =8
(e1m(81)){e/x} = (e2.m(&2))

gi{e/x} =8
(new c(&1)){e/x} = (new c(s2))
e1{e/x} =e2
((er){e/x} = ((c)ez)
{o/x} =

g1{e/x} =21 eij{e/x} =e2
(81,e1){e/x} = (82,e2)

o/ }=e

e1{&/x} =ex ez{e/x} =e3

er{(e,e)/(x,x)} =e3

val e
vals e

vals e
val (new c(&))

val |
vals -

vals e vale
vals (e,e)

sub

subs

(sub-varl)

(sub-var2)
(sub-dot)
(sub-call)

(sub-new)

(sub-cast)
(subs-z)
(subs-e)

(subes-z)

(subes-e)

val
(val-new)

(val-bot)

(vals-z)

(vals-e)

@
4]



e — ey
o1 £ — ey f -dot1
e1.f — ex.f (ev-dot1)
vals & fields(c) =cf fi=f ei=¢e otz
(new c(8)).f — e ev-dot2)
e — ey
~calll
e;.m(e) — er.m(&) (ev-calll)
vale €7 — e .
em(e;) — em(ey) (ev-call2)
vals &1 vals & method(c,m) = ((c m(c X) {return ey;})) e1{(new c(81))/this} —=ey ez{e2/x} =e3 |
-call3
(new c(&1))m(8y) — e3 (ev-call3)
e — ey
e — (Jey -castl
(c)er — (e (ev-castl)
c2 X ¢ ,
-cast
(c1) (new c3 (8)) — new c; (&) (ev-cast2)
e — ey ( )
new c(&1) — new c(&) ev-new
— (ev-letl)
cx=ej; ey —CcXx=e3; e
1 =
e ealen/x) Ze (ev-let2)
cx=ej;ey —e3
e} — e3
_erv /e oal
e1; e2 — e3; ez (ev-seql)
l;e—e (ev-seq2)
T (evs-z)
€] —r ey e} —r ey
(evs-e)

(81,e1) — (82,e2)



