Homework 5
SNU 4190.310, 2015 7}-&
Kwangkeun Yi
Due: 11/11(Wed) 24:00
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Exercise 1 (40pts) “SM5”
K--(2A] 4.3) =22 EL 7H4 7] Al(abstract machine) Q1 SM50]| A 4l 3§
2 4 =g Welshe WelsE Aa,

SM5 7hare] 71 Aol Tk “SM”& “Stack Machine” & $E£3k1, “5" &= 21 7]
Aol FEe] 57401 7] wE ol th:

St 28, M WRE), B 87, 0k Weo], K ¢-& 8 (“continuation” o]
..

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
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Value
Var
Loc

Offset
Integer
Bool
Record
Svalue

Proc
Cmd

= Integer + Bool + {-} + Record + Loc

= Base x Offset

= Integer

= (Var x Loc) list
= Value + Proc + (Var x Loc) + (Var x Proc) (* stackable values *)
= Var x Command x Environment
= {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}

Z1A Q] #E2 vt 2] 71AY] AEi7E Mgtete Ao r Hod 4 Utk

(S,
= (v S,
(S,
= (w:= S,
(5,

(S,M,E,C,K)= (S'M',E',C'"K")

259 @ 2¥(=)o] Lolue AL T Tk
E, pushv:: C, K)
E,

= =

M, E, pushz :: C, K)
M, E, C, K) if (x,w) is the first such entry in F
M, E, push(z,C")::C, K)
M, E, C, K)
M, E, pop:: C, K)
M, E, C, K)
M, E, store :: C, K)
M{l— v}, E, C, K)
M, E, load :: C, K)
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, E, C, K)
less(z1, 22) 71 < 29
plus(z1,22) = z1+22
plus({a,z1),22) = (a,z1+22) ifz1+20>0
plus(z1,(a,22)) = (a,z1+22) ifz1+20>0
minus(z1,22) = 21— 22
minus({a,z1),20) = {a,z1 —29) ifz1—20>0
equal(z1,22) = 21 =2
equal(bi,by) = b1 =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
SM59) Z2e 08 APATHE AL, OW AT At 1 AL E 9
A Ao @ oz Maks| Tk Folth

(empty, empty, empty, C, empty) = -+ = - - -



AEEel,
push 1: push 2: add: put :: empty

= K--=Z2 3% yrite 1+23 22 4L 51A =t}
olelo] & e, & Bolrbt K-- 22a3e oz Woby 2

S 3= SMs ZR I o7 Wisls 34

trans: K.program -> Sm5.command

it

2 8k Aol T

trans7} AHE B A=A &=, K-- 2239 Fof| tisiA], K.run(E) £}
Sm5.run(trans(E)) < A3YshA &3 4 & Zolth

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

Exercise 2 (40pts) “SM5 Limited = SM5 + w2 g] x| &-8”

SM5 #l R o= 73] W 2R T2 AEs 5 flth

oA, SM59] R 2]+ 8K(2'%) 7o) 4wt gkl skab. 919 EAlA =
o] BE SmbE £o] I A A], mallocE ZAo] ol S u] W2 & AL

3t & geE FAetet &,

(S,M,E malloc:: C\K) = (l:: S, M,E,C,K) newl
o] ofefel o] MAFE 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

2ol A w2 ol AR

=
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