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1 Small-Step MSOS

FEvaluation rules

[REFL] - [Exc|
v {—} v B {exc=exc(v),exc’=exc(v),—} .
/ {exc=T,exc’=a,X1} e e f_2>* ¢!
[TrANS]
) —rexc'=a,X
" 2o{exc=7,exc'=a,X1} , ¢
Transition rules
z)=v
plz) = [M1] - [M2']
var(x) donv=p =), abs(z, e) denv=p,—3, clo(z, e, p)
¢ ¢
t1 7 el [M3'] to 7 €2 [M4’]
app(t1,e2) — app(e1, €2) app(v1,t2) = app(v1, €2)
" {env=p'[z—v],...} e
— [M5'] — [M6]
app(clo(a, £, p'), v) E=2) app(clo(a,e, o), v)  app(clo(x, o', p),v) T’
{exc—r,exc'—exc(v), —} ] t>e [Ms]
throw(v) ’ — unit if(t, 1, e2) = if(e, e1, e2)
[M9] [M10]
if(true, e1, €2) {;> e1 if(false, e1, e2) {;> es
t £> e t i)e
L - L [M11] 2 - 2 [M12]
eq(t1,e2) — eq(e, e2) eq(v1,t2) — eq(v1, e2)
v1 = v
1= U2 [(M13] Vi # U2 [M14]

{— —
eq(v1,v2) — true eq(v1, v2) ) false
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[M15]
catch(v1, e2) SEmiN U1

{exc=7,exc’=a,X}
t] ——————————e1

- [M16]
catch(ty, e) ~=TXC =T} g (a, ), catch(er, e2), app(es, a))
.
7 € [M17] , [M18]
print(t) — print(e) print(v) Houe =l it
‘ l¢d
tj—e [M19] z OI?(U) [M20]
ref(t) N ref(e) ref(v) {sto=0,sto’ =c[l—v],—} I
4 ) =
¢ 7 e [M21] o) v/ [M22]
deref(t) — deref(e) deref(l) {sto=osto’' =0, —}
th 5 ts 5
E - ! [M23] 2 ; ©2 [M24]
assign(t1, e2) — assign(e1, e2) assign(l, t2) — assign(l, e2)
[M25]
. {sto=0,sto’ =c[lrsv],—}
assign(l, v) v
t i) e
— [M26] . [M27]
seq(t1,e2) — seq(er, e2) seq(vi,e2) — ea
[M28]
for(e1, ez, e3) =, if(e1, seq(es, seq(ez, for(e1, e2, €3))), unit)
2 Pretty-Big-Step MSOS
FEvaluation rules
[REFL] . [Exc]
v {—}t 4 v B {exc=exc(v),exc’'=exc(v),—} e
Transition rules
p() f Y [M1] — [M2']
var(x) llenv=p,—ll,«, abs(z, e) lenv=p,—ll,« clo(z, e, p)
4 X1l s e1 Elpp(il,ez) €_2>* e sl t X1l « es azpp(zlveQ) 4_2>* e -
app(tr, e2) 2y ¢ app(vi, t2) 205 ¢
llenv=p’[z—v],X1|| / L2 /
t —" app(clo(z, e, p'),v) =*
e pr( (jc)e( r)v) ¢ Mps]
app(C|0(11,t, p/),l)) 20llenv=p, X1 || , €/
[MP6] - [MP7]
app(clo(z,v’, p'),v) 1=l o throw(v) {exe=rioxe Zexc(w) —}ox it
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X1l

i 2,5 o [
t e if(e,e1,ex) —=* e e *
( ) ’ ) [MPS] 1 — oS [MPQ]
. Loo|| X .
if(t, e1, e2) LoolXally e o if(true, e1, e2) —* €’
X0 s X1l & oy
e2 —" e 1——" er eq(er,e2) —" ¢
: (Bl IMP10] ales, e2) [MP11]
i Lool|| X
if(false, €1, e2) —" ¢’ eq(tr, e2) 2001 X1l & ¢
1 X1 I [ _
to —" eo eq(vi,e2) Logw o - V] = Vs (MP13]
=1l «
Lo0o|| X r
eq(uy, to) 21Xl o eq(v1,v2) —* true
v1 # v
ki [MP14] — MP15]
eq(v1, v2) Il false catch(vi, e2) "
XC—= ,exc/:a,X . P
 Aoemre=e X o if(eq(a, 7), catch(er, e2), app(ea, @) <2 ¢
; [MP16]
Lro0{exc=T,exc'=7,X
catch(ty, ep) 21T T XY o
B . P
t——"e rint(e) —" e
print(e) [MP17] = [MP18]
H ¢ X . out’' =|v|,— .
print(t) Lol o print(v) ———— " unit
X [
t H IH * e ref(e) _2)* / lgdom(g)
[MP19] p—— [MP20]
loo|| X sto=o,sto’ =o[l—v],—
ref(t) 2205 o ref(v) Jetososte=olion .,
X ¢
¢ W00 e deref(e) 2 ¢f o(l) = v
[MP21] - [MP22]
2ol X to=0,sto’=0,—
deref(t) 21500, o deref() Lsto=oste’=e. I
11, . oy
t1 ——" e1 assign(ey, ex) —* e
gn(es c2) [MP23]
. Loo|| X
assign(t1, e2) LeollXall o
11l . oy
to —" ea assign(l,e2) —" e
en(l. c2) [MP24]
. lo0|| X
assign(l, t2) LzollXall e o
[MP25]
. |[sto=0,sto’=c[l—v],—|| ,
assign(l, v) v
[ X1 ly w X0 .
L ——" e seq(e1,e2) —" € e N
ales, e2) [MP26] [MP27]
by of X1l
seq(ti,e2) =" e

seq(v1,e2) ——" €’

if(e1,seq(es, seq(ez, for(e1, ez, €3))), unit) Mﬁ e

[MP28]
Xl
e

for(el, €2, 63) —_—
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