FIRST SIMULATION (COMPLETENESS)

1 First simulation (completeness)

1.1 Syntax

1.1.1 Index, indices and tables

%datatype index
Y%name index n o

n == 0
| n+1

%datatype wvector
Y%name vector T

Z == ]
| nuZ

%datatype table
Y%oname table I,

I, == ]
| 77,

1.1.2 Term

%datatype term
Y%name term t

t n=n
| tits
| At
| catcht
| throwat

Remark. Syntax of safe A.-terms:

t = n
| t1ts
| At
| get-contextt
| set-context at

1.2 Subtraction
%judgment n1 - ng=ns

ny— 0= ni [minus;]

(n1+1) = (n2+1)=ns [minusa]  uhen  nq < no=ns
Y%mode +nj;-— +ng=-n3

%worlds () n;~no=ns

%terminates (n1) ni-—na=ng



%unique +n; -~ +ny=-—1ng

1.2.1 Fetch (indices)
%judgment Z(nj)=ns

(n::7)(0) = n fetehd]
(n=T)(ny + 1) =ng B3] when  T(ny)=ny
Y%mode +Z(+n1)=-ng
%worlds () Z(n1)=ns
%terminates n; Z(ni)=nq
Y%unique +Z(4+n1)=—1ns
1.2.2 Fetch (table)
Y%judgment Z,(n)=7

(Z:7,)(0)=T [retens]

[fetchfﬂ]

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

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

1.2.3 Compute
%judgment n; —Z(ny)=ns

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

Y%mode +n; -~ +Z(+n2)=-n3
Y%worlds () ni~Z(n2)=ng
%terminates {} ni;-=Z(n2)=n;3
Y%unique +ni - +Z(+n2)=—1ns

1.3 From local indices to global indices
%judgment |27 (t1) =ty

VA1) = Ml when n=Z(l) =
ﬁvfﬂ(tu) =t'u' el when  |n e (8)=t!, 127(u)
Lot = R e e (R
|E"e(get-context t) = catch t/ bl when | EEeI0 ) = ¢/
|5 (set-context o t) = throw at’ M1 when Z,(a)=1T, ﬁ"”(t)
%mode ¢+I o (—|—t) =
%worlds () Tut) =
%terminates t ¢I’I“( )* t’
Y%unique |12 (1) = 1t/

=Uu

/
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1.3.1 Closure, environment and stack

%datatype clos Y%name clos c
%datatype c-env Y%name c-env &
%datatype k-env Yoname k-env &,
%datatype stack Y%name stack S

c u= (t,&,€&)
E = ()

| (6€)
Euw = ()

| (S§5u)
S u=

| ¢S

%datatype state
Y%name state o

o u= (t,£,€,,S)

1.4 Judgments

1.4.1 Fetch a closure
%judgment E(n)=c

(c:£)(0) = i)
(¢;E)(n+1)=clletehal  yhen E(n)=c

%mode +E&(+n)=—c

Y%worlds () &(n)=c

%terminates £ E&(n)=c

Y%unique +&(+n)=-1c

1.4.2 Fetch a stack

%judgment &,(n)=S8

(818,)(0) = § e
(S8 E)(n+1) =8 letsl yhen €,(n)=8
Y%omode +E,(+n)=-8
%worlds () Eu(n)=S
%terminates &, &,(n)=8
Y%unique +E&,(+n)=-18
1.4.3 Evaluation rules

%judgment o~ o9

<k;576M78>W<ﬁ,5/,5L,8>[k'Var] when g(k):(ﬁ,g/,gl/t)
<(tu)’g’6“78> ~ <t5575H7 (u,é’,gu) 3:8) [k-app]
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AL E, e 8) ~ (t, (¢ E),E,, S) Beabs)
(catcht,€,E,,8) ~ (t,€,(S:€,), S) e
(throw at,£,E,,S) ~ (t,£,E,,8") rovl yhen £,(a)=8"

Y%mode +4o0q~ —09
%worlds () o1~ 09
%unique +o;~ —10,

1.5 Abstract machine for safe A -terms

1.5.1 Syntax

%datatype clos

%datatype c-env
%datatype k-env
%datatype stack
Y%name clos ¢

%name c-env &
%name k-env &,

%name stack S

¢ u= (t,n,I,IM,g,gu)
E == () )
| (&€)
gu = ()
| (S‘;gu)
§ am
| ¢S

%datatype state
Y%name state &

o L= <t,7’L,I,Iu,(§,(§#,<§>

1.5.2 Fetch a closure
%judgment £ (n)=¢

(5; ~)(0) —é [i-fetchy]

(@5 E)(n+1)=¢lifetehal yypen E(n)=¢
%mode +&(+n)=—
%worlds () E(n)=
%terminates £ &(n)
Y%unique +&(+n)=

1.5.3 Fetch a stack
%judgment E,(n) =8

(S; 5#)(0) — S [i-fetchf’]



TRANSLATION

(§"E)(n+1)=8 Ffetehs]l  yhen £,(n)=38
%mode +E&,(+n)=-S8
%worlds () E.(n)=S8

%terminates &, &£.(n)=S
%unique +E,(+n)=—18

2 Evaluation rules
%judgment &1~ do

(U,n,T,T,,E,E,,8)~ (t,n', T, T, £ E,,S) lval

s
when n=I(l)=g, E(9)=(t,n",7',7,,E'E,)

IRl 'R}

(tu),n,Z,Z,,E,E,,8)~ (t,n,L,7,,E &y (un, T,Z,,E,E,) = S) Frapp)
M, T, L, €0, 68~ (t,n+1, (n+1:17),T,, (6E),E,,S) 2P

(get-context t, n,z,zﬂ,é,éﬂ,@ ~ (t,n,T,(T:1,), g, (g’ gu)7‘§> [i-catch]

(set-context at,n,Z,Z,,¢&, NW ~> ~ (t,n, I\, €, g S)[i‘throw]
when Z,(a)=1", E ()=8

%mode +oi~ —09

%worlds () o1~ 09

Y%unique +o;~ —10g

3 Translation

%judgment ¢*=c
%judgment S*=S
%judgment E£*=&
%judgment £, =E,

(tanvzaIﬂa‘c/‘?gH) (U 5 € )[Clos when \Lg’zu(t):ua 5*257 gu*:gﬂ
[]*: [] [stacki]
(6::5’)*20::8[““1‘5] when é*=c, S*=8

(@& E) =(c; &) leenvil when éx=¢, E*=E€

(S;:€.)" =(S;Ep) leenvil yhen S*=8, E£,7=¢&,

%mode
+é*=—c
+8*=-8
+E =-£
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%worlds ()
cr=c
S*=S8
Ex=¢
Er=E,

%terminates (¢ S & Fju)
F=c
S*=S8
Ex=¢
EFr=E,

Y%unique
tér=—1le
+8*=-18
+Ex=-1€
+&=-1E,

*

%judgment

o o
<t,n,I,Iu,5,

gu,5>*:<u,5,5u,8>[State*] when (t,n,I,IM,EN,f:‘M)*:(u,g75u), S =S
%mode +6*=—0

%worlds () 6*=o0
%unique +5*=-1o

4 Completeness
%lemma E*=E& A En)=c = EMm)=¢ AN ¢*=c for somec [fetch-complete]
%lemma &£, =&, A E a)=S = & )=S AN S*=S8 forsomeS [letch-complete]

* *

%theorem g1~ 09 A O~'1 =01 = O'~1 s ON'Q A O'~2 =09 for some o-2 [completeness]



