Semantics (Large-Step and Small)

ve €V u= n|true| false | Ax.M) | (pair V V) | (inl V) | (inr V) | o
exs €M V|

(op M M) |

(if M M M) |

(M M) |

z|

(box M) | (unbox M) | (set-box! M M) |
(pair M M) | (fst M) | (snd M) |

(inl M) | (inr M) | (match M M M)

Large-step (for an eager language with boxes):
v; X v (VAL)

er; Yo ni; X e2; 21 I na; o

ARITH
(op e1 e2); X0 I Op(n1,n2); X2 ( )
ec; Lo ) true; Xq er; 21 | v; 2
- (IF-TRUE)
(if ec e ef); Xo J v; 20
ec; Yo | false; 3 ef; 21 b vy 3o
- (IF-FALSE)
(if ec e; ef); Eo J v; 29
ers Yo d (Areep); X1 ea; X dvas B2 eplr - v,]; Ba vy B3 6)
(erea); Yo I v; 33 v
e; Yo vy o & dom(X,) (BOX)
(box €); 3 || 0;%1,0 + v
e; Y0 o2 Yi(o)=w
(UNBOX)
(unbox e); 3o | v; 2
e1; 30 | 033 e2; X1 ) v; Yo
(SET-BOX!)
(set-box! e €3); 30 | v; 59,0 v
e1; 20  v1; 21 e2; 21 | v2; 2o
(PAIR)

(pair €1 e9);Xp | (pair v1 vg); Xo

e;%0 | (inl vy); 3q er; 21§ (Az.ep); o eplr + vi; X2 I v; 23
(match e ep e,.); 20 | v; X3

(MATCH-LEFT)

e; %o |} (inr v,.); 34 er; N1 I (Az.ep); Xo ey v ]; X | v; 83
(match e ep e,); 20 | v; X3

(MATCH-RIGHT)



Small-step (with continuations as well as boxes).

v €V o u= L] (AE)
ex €M = .| (call/ecc M)
E == []]

if E M M) |
pair E M) | (pair V E) | (fst E) | (snd E) |

box E) | (unbox E) | (set-box! E M) | (set-box! V E) |
M) [ (V E) |
call/cc E)

E[(if true e, ef)]; ¥ = Ele,];
E[(f false e, ef)]; 2 — Eles]; ¥
E[(match (inl v) (Az.e) €,)]; X — Eleplz + v]]; 2
E[(match (inr v) e; (Az.e))]; S — Eleyz < o]]; T
E[(box v);E = E[o];%,0 v (0 & dom(%))
E[(unbox 0); £ = ER;E (v =%(0))
E[(set-box! o v)]; S — E[u]; 5,0 + v
E[(Az.e) v)];2 — Elelz « v]|;2
E[(call/cc (Az.€))];S — Elefx + AE)];

E[(AE') v)|; £ — E'[u]; =

[
(
(
(inl E) | (inr E) | (match E M M) | (match (inl V) E M) | (match (inr V) M E) |
(
(£
(

(IF-TRUE)
(IF-FALSE)
(MATCH-LEFT)
(MATCH-RIGHT)
(BOX)

(UNBOX)
(sET-BOX!)
(B)

(CALL/CC)

(CONT)



