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1 Right Reduction Rules

rovi verify i (e Q@ v) r
VAL_RETV - BND_RETV -
verify i (return @Q v) r verify i ((return Q v);e) r
rv(l—vei) verify ({ — v e i) (e Qu)r
VAL_READV - BND_READV -
verify (£ — v e i) (read Q [) r verify (£ — v e i) ((read @ [); e) r

r() ({—vei)

VAL_WRITEV
verify (€ — w o 3) (write @ ([, v)) r

verify (= vei)(e@())r Ve ptrar € (0 — v e 1)
BND_WRITEV - - VAL_LALLOCV -
verify (€ — w o 3) ((write @ (I,v));e) r verify i (lalloc @ v) r

Ve : ptr.verify (£ — vei)(e@l)r
verify i ((lalloc @ v);e) r

BND_LALLOCV

Ve : ptr.even £ =1 L (L v e i)
VAL_HALLOCV

verify i (alloc @ v) r

Ve : ptr.verify (€ — v e i) (e Q /) (fun y m. even £ = r y m)
BND_HALLOCV

verify i ((alloc @Q v);e) r

r ()i

VAL_DEALLOCV -
verify (£ +— v o i) (dealloc @ ¢) r

verifyi(e @ () r verify i (e @ (fa))r
BND_DEALLOCV - VAL_INSTV -
verify (£ — v ¢ i) ((dealloc @ [);e) r verifyi (e @ f @ a)r
verifyi ((e1 @ a); (e2 @1 (funy. (y,a))))r verifyi ((e1 @ (fa));ez)r
BND_PUSHV - BND_INSTV -
verify i ((e1;e2) @ a)r verifyi ((e1 @ f @ a);eq)r

Figure 1: Right reduction rules



2 Both Ways Reduction Rules

7“(’[)1, UQ)(il, ig)

VAL_RET —————
verify2ij ig (return @ vy) (return @ vy) r

verify2 iy ig (e1 @ v1) (e2 @ vg) 7

BND_RET ————
verify2 iy i ((return @ vy);e1) ((return @ vy);e2)

T (1)1,1)2) (ll = v ® ’il,lg = Vg ® ig)
VAL_READ

verify2 (ll = U1 e il) (lg = Vg ® ig) (read @ ll) (read Q 12) r

verify2 (ll = v e il) (lg = Vg e ig) (61 @ Ul) (62 @ UQ) T
BND_READ

verify2 (ll = v e il) (12 = Vg e ig) ((read @ ll); 61) ((read @ lg); 62) T

r ((), ()) (ll = U1 ® ’il,lg = Vg ® iz)

VAL_WRITE
verify2 (ll — wp e il) (lg — Wy e ’iQ) (Write Q (ll, ’Ul)) (write @ (lg, 1)2)) r

verify2 (I3 +— vy # i1) (lg = va 0 i3) (61 Q () (e2 @ ()) r

BND_WRITE
verify2 (11 +— vy e i1) (l2 — vg @ i2) ((write @Q (I1,v1));e1) ((write @Q (I3, v2)); e2)

Vi1, by : ptr.ig = ig = (51 = 52) VAN (61 = v ®9] = ly > vy e ig)

V€1,€2 ZptT‘.T‘ (El,fg) (fl = V1 ® ’L'l,fg = Vg e ig)
VAL_LALLOC

verify2 iy io (lalloc @ v1) (lalloc @ vy) r

Vfl,fg :pt'r.verify2 (fl = U1 e il) (€2 = Vg e ig) (61 @ fl) (62 @ 52) 7"/
T':funym. (7,'1%7;2 ANl =Fy Nl veiy §€2>—>vzoz’2):>rym

BND_LALLOC
verify2 iy io ((lalloc @ vy);eq) ((lalloc @ vg); eq) 7

Figure 2: Both ways reduction rules: 1 of 2



Vly, Lo - ptr.even €1 A even ly = 1 (£1,02) ({1 — vy e i1, 0o —> vg @ iy)

VAL_HALLOC —
verify2 iy io (alloc @ vy) (alloc @ vy) r

Vi1, Lo : ptr.verify2 (fl = vy e il) (fz — Vg e ’i2) (81 Q fl) (62 Q@ 52) r!
r’ = fun yy mm. (even {1 Aeven ly) = r yy mm

BND_HALLOC
verify2i; i ((alloc @ v1);e1) ((alloc @ vg);e2) T

(0, 0) (i1, 42)

VAL_DEALLOC
verify2 (¢1 +— vy o i1) (f3 — vo * iy) (dealloc @ ¢1) (dealloc @ ¢5) r

verify2iyig(e1 @ () (ea @ () 7
verify2 (fl = V1 e il) (52 = Vg ® ig) ((dealloc Q fl); 61) ((dealloc Q fg); 62) T

BND_DEALLOC

verify2ijes (e1 Q (f a))r

VAL_INSTR - —
verify2ijes (e1 @ f @Qa)r

verify2ijes ((e1 @Q a); (e2 @y (funy. (y,a))))r
verify2i jes ((e1;e2) Qa)r

BND_PUSHR

verify2ijes ((e1 @ (f a));ea)r

BND_INSTR - -
verify2ijes ((e1 @ f Q@ a);e)r

Figure 3: Both ways reduction rules: 2 of 2



