KRIVINE ABSTRACT MACHINE WITH CATCH/THROW

1 Krivine abstract machine with catch/throw

1.1 Syntax

1.1.1 Index, indices and tables

%datatype index
Y%name index n «

n == 0
| n+1
%datatype wvector
%name vector I
T == ]
| n:=Z
%datatype table
Y%oname table I,

Z, == ]
| Z:Z,

1.1.2 Term

%datatype term
Y%name term t

t n=n
| t1to
| At
| catcht
| throwat

Remark. Syntax of safe A.i-terms:

t n=n

t1to

At

get-context ¢
set-context o t

1.2 Subtraction

%judgment n1 - ng=ns
ny— 0= ni [minus;]
(n1+1) = (n2+1)=ns [minusa]  uhen  ny < ng=ns

%mode +n1 = +ne= —nNns

%worlds () ni1—ns=ns



2 SECTION 2

%terminates (n1) ni-—na=ns
%unique +n; -~ +ns=-—1ng

%lemma ni—ng=n3 = N1-—N3="nN9 [minus-swap)

1.2.1 Fetch (indices)
%judgment Z(n;)=ns

(n::T)(0) = n [ferehi]
(n:Z)(n1+1)=ne [fetchd]  yhen, Z(n1) =nq
Y%mode +Z(+n1)=-—ns
%worlds () Z(n1)=ns
%terminates n; Z(ni)=nq
Y%unique +Z(+n1)=-1ng
1.2.2 Fetch (table)
%judgment Z,(n)=1T

fetchlz”}

(Z:7,)(0) :I[

[fetch?”]

Z':Z))(a+1)=T when T,(a)=1

%mode +I,(+a)=-1
Y%worlds () Z,(a)=T
Y%terminates o Z,(o)=7
Younique +7,(4+a)=-1Z

1.2.3 Compute
Y%judgment n; -Z(ns)=ns

n=I(l)=gleomputel  yhen T()=k, n-k=g

%mode +nj— +Z(+ng)=—n3
%worlds () ni1—Z(n2) =ns
%terminates {} n;—Z(n2)=ns
%unique +n; - +Z(+ng)=—1ng

2 Safe A -terms
2.1 Safety
%judgment ncZ

ne(n:I) [members]

ne(n'=7) memberal  yhen netr

%mode +ne+T



SAFE A {-TERMS

%worlds () neZl
%terminates 7 neZl

%lemma kel = I(n) =k for some n [domain]

%judgment Safel T (t)

SafelT(g) safer) when n-g=k, keZ
SafelTr(tu) safez] when  SafelT(t),  Safe®Tr(u)
SafeI Zu(Xt) [safes]  when Safe g"_:rll B I)’I“(t)
Safe®*#(catcht) safea]  hen  Safe i’(z 1) (t)

(

Safel T (throw o t) safesl when  T,(a)=1', Safegl’zﬂ(t)

Y%mode Safe Il tTe(+t)
%worlds () SafelTn(t)

%terminates t SafelTn(t)

2.2 From local indices to global indices
%judgment ¢£’I“(t1):t2

”ﬂ(w W when nZ()=g
I.Tu4 u> Wl when |5t =1, LT (u)=u’
I I”()\ t)y=At' sl when ¢§1"++11 2 I”(t) =t
“(get context t) = catch t’ Wil when |2 EEER () =/
i (set-context a t) = throw o ¢/ el when  T,(a)=T, iﬁl’zu(t) =t

%mode ¢+I +I“(+t) —t/
Y%worlds () Tut) =
%terminates t 1= I“( )
Y%unique ¢+I u(4t) = flt’

%lemma SafeI Tty = ¢I Tu(t)y=t" for somet [|safeimage]



