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S € Stack = Svalue list

M € Memory = Loc — Value

E € Environment = (Var x (Loc+ Proc)) list

c € Command = Cmd list

K € Continuation = (Command x Environment) list



v €  Value = Integer + Bool + {-} + Record + Loc
T € Var
(a,0),l € Loc = Base x Offset
Offset = Integer

z € Integer
b € Bool
r € Record = (Var x Loc) list
w € Svalue = Value 4+ Proc+ (Var x Loc) (* stackable values *)
p € Proc = Var x Command x Environment

Cmd = {push v, push z, push(z,C),

pop, store, load, jtr(C,C),
malloc, box %z, unbox z, bind x, unbind, get, put, call,

add, sub, mul, div, eq, less, not}
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(S, M, E, pushz :: C, K)
= (w8, M, E, C, K) if (x,w) is the first such entry in F
(S, M, E, push(z,C"):C, K)
= ((z,C",E):S, M, E, C, K)
(w:: S, M, E, pop:: C, K)
= (S, M, FE, C, K)
(v S, M, E, store : O, K)
j (S’ M{l = v}’ E’ O’ K)
(1:85, M, E, load:: C, K)
= (M) :: S, M, E, C, K)
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malloc ::

box z ::

unbox T ::

bind z ::

unbind ::

call ::

get ::

put ::

K) newa

K) wgp=(z,v),l1<k<z

(C,E") :: K)

K) read z from outside

K) print z and newline



(vg it v 2 S, M, E, add:C, K)
= (plus(vy,va) :: S, M, E, C, K)
(vg vy 2 S, M, E, sub:C, K)
= (minus(vy,v2) = S, M, E, C, K)
(29 5021 2 S, M, E, mul:C, K)
= ((z1%22) 2 S, M, E, C, K) similar for div
(vg vy 2 S, M, E, eq: C, K)
= (equal(vy,vg) 2 S, M, E, C, K)
(vg it vy 2 S, M, E, less:C, K)
= (less(vy,v2) 2 S, M, E, C, K)
(b S, M, E, not:C, K)
= (=b: S, M, E, C, K)
less(z1, 22) 71 < 29
plus(z1,22) = 21+ 22
plus({a,z1),22) = (a,z1+22) ifz1+20>0
plus(z1,{(a,z2)) = (a,z1+2z2) ifz14+20>0
minus(z1,22) = 21 — 22
minus({a,z1),20) = {a,z1 —29) ifz1—20>0
equal(z1,2z2) = 21 =29
equal(by,by) = by = bo
equal (-, -) true
equal(ry,re) = (M, 1) €y {x,l) €rs) N (V1) €ry: (x,1) € 1)
equal({ay,z1),{(az,22)) = a1 =as N 21 = 23
equal(-,-) = false

(empty, empty, empty, C, empty) = -+ = - - -
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push 1: push 2: add: put :: empty
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& 4% Aol

trans’} AN ZE A PR =, K- =23 Fof] thsiA], K.run(E) 2}
Sm5.run(trans(F)) < A3ysA AT 5 A= Aolth

EF Sws, BF K, 183 K--9 34 & AT HTA soj#] ). O
Exercise 2 (30pts) “SM5 Limited = SM5 + W2 & A &8

SM5 W Z 2o A& 53] B MEE F47F LS 5 ik

oAl SM52] vl & 2] 8K(2'%) 7)o} Fawk glvkar spxk. fjof EAA F

o4 BE Sn5& Eo WHA, mallocd Ao Hol4 g wl WS ARG
S}t B4 goB AR Z

(S,M,E malloc:: C,K) = (l::S,M,E,C,K) new!l
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(S, M, E,malloc : C,K) = (1S M,E CK) new [, if [domM| < 213
(S, M, E,malloc :: C,K) = (I:S,gc(---),E,C,K) recycled [, if |[domM| = 2'3
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