Homework 6
SNU 4190.310, 2021 &
Kwangkeun Yi
Due: 5/16(¥) 24:00
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Exercise 1 (40pts) “SM5”

K--(A 4.3) T2 7352 74 7] A (abstract machine)Ql SM5of| 4] A s)=
G RS Welst Welv|E Az

SMb5% 7HAFe] 71 A o]t} “SM”-2 “Stack Machine” -2 &=35}11, “5”= 1 7] A 9]
HFol 570]7] wiEoltt:

(S>M>E7C7 )

K
o], K= ¥d2 & Y (“continuation”

S € Stack = Svalue list

M € Memory = Loc — Value

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

Cc € 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}
71419 2E-& thgat Zol 71A19] AH7t ®igtohe e Fod 4= itk
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(S, M, E, pushv:: C, K)
= (v S, M, E, C, K)
(S, M, E, pushz :: C, K)
= (w8, M, FE, 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)
= (S, M, E, C, K)
(v S, M, E, store :: C, K)
= (S, M{l— v}, E, C, K)
(1::8, M, E, load :: C, K)
= (M(1):: S, M, E, C, K)



M{l—

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, FE, C, K)
less(z1,22) = 21 < 29
plus(z1,22) = 21+ 29
plus({a,z1),202) = (a,z1+22) ifz1+220>0
plus(z1,{a, z2)) = (a,21+22) ifz1+20>0
minus(z1,22) = 21 — 22
minus({(a, z1),22) = {a,z1 —22) ifz1—20>0
equal(z1,22) = 21 =22
equal(bl,bg) = b1 = b2
equal(-,-) = true
equal(ry,re) = (M, 1) €ry: {(x,l) € ra) N (V(x,l) €ry: {x, 1) €1q)
equal({a1,21), (a2,22)) = a1 =as N 21 = 22
equal(_,.) = false
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(empty, empty, empty, C, empty) = -+ = - - -



push 1: push 2: add: put :: empty

t K-- 2273 write 1423 2 42 5HA Brk
ofelito] & AL, & Eobrbs K- Z2ide deoz wobd 2e dg

SH= SM5 =2 3 0 2 H3tshe ok
trans: K.program -> Smb5.command

2 2pek Aol
trans7} Ath= AHO|E =2, K-- T2 Fof tsjA], K.run(E) 2}
Sm5.run(trans ())& AYYA 2Felet 4= 91-& Aolct.

& SmS, E& K, 121l K--9] vt = ASHoH(TA Ho]x] Zil). O

Exercise 2 (40pts) “SM5 Limited = SM5 + v 22| {&-8”
SM5 W elol A Ras Be A2 FAvt A4S 4 At

™

o)A, SM5] vl melt 12870] 48 ek sk 919] BAGNA Fol7l B
& Smb6E E°] 1A A, mallocT Zlo] Hol4 gls ol W2 & &&= T
58 A3l 2,
(S,M,E malloc:: C\K) = (I S,M,E,C,K) newl
o] o}gfje} Zro] WA F Aotk
(S, M, E,malloc :: C, K) (l::S,M,E,C,K) new [, if |[domM| < 128

(S, M, E,malloc :: C, K) (l::S,ge(--+),E,C,K) recycled [, if |[domM| = 128



