Homework 5
SNU 4190.310, 2017 7}
Kwangkeun Yi

e: 11/16(Thu) 11/18(Sat) 24:00
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Exercise 1 (40pts) “SM5”
K--(2A] 4.3) 22 252 714 7] Al (abstract machine) Q1 SM5o)| A] 4l 3§
2 £ JEE HAsE HY 7 E A Fs)

SMb5+= 7HAFe] 71 Aot} “SM”-2 “Stack Machine” & S=3111, “5”+= 11 7]
Aol FFo] 57§0]7] uf& o]t

St 28 Me v, Bt 87, Ot 9o, K& ¢ @ 2 (“continuation” ]

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 + Proc+ (Var x Loc) + (Var x Proc) (* stackable values *)
p € Proc = Var x Command x Environment

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

pop, store, load, jtr(C,C),
malloc, box 2z, unbox z, bind z, unbind, get, put, call,

add, sub, mul, div, eq, less, not}
71A1e] ZHE-& th3 2o 71 AY eV WEtete RAF o R Ho T otk
(S,M,E,C,K) = (S’,M’,E’,C’,K’)
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(S, M, E, pushz : C, K)
= (w: S, M, E, C, K) if (z,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)
= (5, M, FE, C, K)
(l:v: S, M, E, store :: C, K)
= (S, M{l— v}, E, C, K)
(1:85, M, E, load:: C, K)
= (M():: S, M, E, C, K)
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jtr(Cy,Cs) =
Cq o

jtr(Cq,Cs)

Cy

malloc :

box z ::

unbox I ::

bind z ::

unbind ::

call ::

get ::

put ::

K) newa

K) wp=(z,v),1<k<z

K) read z from outside

K) print z and newline



(vg it v 2 S, M, E, add:C, K)

= (plus(vy,vy) :: S, M, E, C, K)

(vg :tog 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) = 21 < 22
plus(z1,22) = 21+ 22

plus({a,z1),22) = (a,z1+22) ifz1+20>0

plus(z1,{(a,22)) = (a,z1+2z2) ifz14+20>0
minus(z1,22) = 21 — 22

minus({a,z1),20) = {a,z1 —29) ifz1—20>0
equal(z1,22) = 21 =2
equal(by,by) = by = bo

equal(-,-) = true
equal(ry,re) = (Mx,l) €y {(x,l) €ry) A (V1) €rg: (x,1) € 1rq)
equal({a1, z1),{(az,22)) = a1 =as N 21 = 23
equal(-,-) = false
SMsel m2a9 & AWeThe AL, O AT dE W AR E 9
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(empty, empty, empty, C, empty) = -+ = - - -



S5,
push 1: push 2: add: put :: empty
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trans: K.program -> Sm5.command

it

2 8k Aol T

trans’} A2 AL FH AE=A]=, K-- 22733 Fo ts]A, K.run(F) 2}
Sm5.run(trans(E)) < A3YshA &3 4 & Zolth

EE Smb, EE K, 283 K--9] 3tA & AFHTHTA so]# 1), O

Exercise 2 (40pts) “SM5 Limited = SM5 + H 2 2] A &8~

SM5 W R e|o A= F3s] e Mz F27 AkS 5 jlivh

o)A, SM5e] W 2l SK(29) 7S] ot ATk Bk 99 BANA F
o}7 EE& smbE £ XA A, mallocE Zlo] Ho] 4 §l& wf WReE AL

= B4 o8 BAIY 2,
(S,M,E malloc:: C,K) = (l::S,M,E,C,K) newl
o] ofefel o] MAE Aotk

(S,M,E,malloc : C,K) = (=S M ECK) new [, if [domM| < 213
(S, M, E,malloc : C,K) = (l:S,gc(---),E,C,K) recycled [, if |domM| = 23
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