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P € Program = D~

B € Body = var y; e

D € FuncDecl ::= function f (x) { B}

e € Exp = this receiver
| f function identifier
| x parameter
|y local variable
| new f(e) object creation
| null null
| ese sequence
| e.m(e) member call
| em member select
| fle global call
| v=e assignment

v € Var = x|ylem

f € FuncID

m € MemberID
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Fig.1 Syntax of BabyJ
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(Var) (Null)
EtFx: E(x) Etnull:t
Ety: E(y)

E  this : E(this)

(Seq) (New-cons)

Ere:t f is a constructor function
Eley:t P(f) = (f,ta, ti, tr)
Eleijex:t Etre:t,

E + new f(e) : f

(Member-sel) (Var-ass)

Ere:t Elre:t

D(t',m) =t Ev)=t

ErFem:t ErFv=e:t
(Member-ass) (Member-call)
Erel:t Etel:t,
EFe:t Ere2:t,

D' ,m) =t D(to,m) = (to, ta,tr)

Erelm=e2:t E el.m(e2) : t,
(Global-call)
f is a global function
P(f) = (void, ta, t1, tr)
Ere:t,
EFf(e): t,

(Member-func)

f is a member function
P(f) = (to, ta, b1, tr)
EFf:(to,ta,tr)

02 BabyJ' DODO
Fig.2 Typing rules of BabyJ”
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01 BabyJ OO MGTPOOOOOOO
Table 1 Correspondence of BabyJ expressions with
MGTP constructor symbols
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0 2 BabyJ7 00O MGTP OO
Table 2 BabyJ? typing rules in MGTP

ooad MGTP OO

(Var) e(this,F,0) ,pee(F,this,S)->ta(0,S).
e(x,F,0) ,pee(F,arg,X)->ta(0,X).
e(y,F,0),pee(F,local,Y)->ta(0,Y).

(Null) e(null,F,0),type(T)->ta(0,T).

(Seq) e(seq(E1,E2),F,0),ta(o1(0),T1),ta(02(0),T2)->ta(0,T2).

New-cons)

e(new(CO0,E) ,F,0),pee(CO,arg,X),ta(o1(0),X)->ta(0,CO).

e(sel(E,M),F,0),ta(o1(0),T),dee(T,M,S)->ta(0,S).

(
(Member-sel)
(Var-ass)

e(ass(x,E),F,0) ,pee(F,arg,T),ta(o1(0),T)->ta(0,T).
e(ass(y,E),F,0) ,pee(F,local,T),ta(o1(0),T)->ta(0,T).

(Member-ass)

e(mass(E1,M,E2),F,0),ta(o1(0),T1),ta(02(0),T2),dee(T1,M,T2)->ta(0,T2).

(Member-call)

e(mcal(E1,M,E2),F,0),ta(o1(0),T1),ta(02(0),T2),dee(T1,M,ft(T1,T2,R))->ta(0,R).

(Global-call)

e(gcal(G,E),F,0) ,pee(G,arg,T),ta(o1(0),T),pee(G,return,R)->ta(0,R).

(Member-func)

e(F1,F,0),pee(F1,this,S) ,pee(F1,arg,X) ,pee(F1,return,R)->ta(0,ft(S,X,R)).

0 3 OO0 pee,dee OO
Table 3 Definition of predicates pee and dee

pee OO0 ->talr(this), talr(arg), talr(local), talr(return).
func(F) ,talr(A) ,type(X) ,,type(Y),-eq(X,Y) -> peetf(F,A,X,Y) ; peetf(F,A,Y,X) ; peeff(F,A,X,Y).
peetf (F,A,X,Y) -> pee(F,A,X), -pee(F,A,Y).
peeff (F,A,X,Y) -> -pee(F,A,X), -pee(F,A,Y).
dee DO OO cf(F),member (M) ,type(X),type(Y),-eq(X,Y) -> deetf(F,M,X,Y) ; deetf(F,M,Y,X) ; deeff(F,M,X,Y).
deetf (F,M,X,Y) -> dee(F,M,X), -dee(F,M,Y).
deeff (F,M,X,Y) -> -dee(F,M,X), -dee(F,M,Y).
sEt=> r(a,s) A —r(a,t) e(seq(EL,E2),F,0) -> e(E1,F,01(0)),e(E2,F,02(0)).
e(new(CO0,E),F,0) —> e(E,F,01(0)).
v r(a,s) A r(a,t) e(sel(E,M),F,0) -> e(E,F,01(0)).
V; ﬁT(a”g) A ﬁr(a’ t) e(ass(x,E),F,0) -> e(E,F,01(0)).
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e(mass(E1,M,E2),F,0) -> e(E1,F,01(0)),e(E2,F,02(0)).
e(mcal(E1,M,E2),F,0) -> e(E1,F,01(0)),e(E2,F,02(0)).
e(gcal(G,E),F,0) -> e(E,F,01(0)).
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Fig.3 Inference rules to extract all occurrence of
subexpressions
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Abstract Type checking is a method to improve dependability of programs. This paper proposes a type
checking method directly employing a theorem prover to examine type consistency, specified by formally
defined rules. We adopted MGTP for the theorem prover, which is based on model-generation approach.
This paper shows how to describe the type system defined as a set of inference rules in MGTP syntax.
We clarify that our type inference process needs to write out the implicitly implied conditions of the type

system, and we show how to describe such conditions explicitly as MGTP rules.

Key words JavaScript, type checking, theorem prover, MGTP



