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Recap

Terms S>tu=x|tita|v

Val 3 v == Az.t | [T v1...05]

(Az.t) v = t[z + 1]
[Z v1...0n] v = [T V1...00 V]
T'(t) — T(t) ift —¢

T a=t[]|[]v

N(t) =R(V(1))
R(Az.t) = AyN((Az.t) [g]) (y fresh)
R[Z v1...vn] = z R(v1)..R(vn)

(B)
(Bs)

context



Abstract setting

val

val

val
end

module type Values = sig
type t
val app : t —> t —> ¢t
type atom =

Var of var

type head =

Lam of t —> ¢

Accu of atom * t list
head : t —> head
mkLam : (t —> t) —> t
mkAccu : atom —> t



Compilation and normalization

B
I’m—l

x ifxeB
mkAccu(Var ) otherwise
FAz.t7? = mkLam(fun = — T¢7571h)

rtth‘lB _ apprtljBrtng

Nat=Ry t"
Rv v =R (head v)
R (Lam f) = Ay.Rv (f(mkAccu(Var y)))
R (Accu(a, [n;...;v1])) = (Ra a)(Rv v1)...(Rv vn)
Ra (Var x) =z

(y fresh)



Tagged normalization

type t = head
let app t v = match t with
| Lam f —> f v
| Accu(a, args) —> (Accu(a,
let head v = v
let mkLam f = Lam f
let mkAccu a = Accu(a,[])

v

rargs))



Example (tagged)

Nat=1 Ry TtV
Rv v =2 R (head v)
R (Lam f) =3 Ay.Rv (f(mkAccu(Var y))) (y fresh)
R (Accu(a, [vn;...;v1])) =4 (Ra a)(Rv v1)...(Rv vn)
Ra (Var z) =5 x

Nat=1 Ry "t =Ry (Lam f1)
=2 R (head (Lam f1)) =R (Lam f1)
=3 A\y.Rv (fi(mkAccu (Var y))) = Ay.Rv (Lam f2)
(=2=) =3 Ay Az.Rv (f2(mkAccu (Var 2))) = A\y.Az.Rv (Accu (Var y,v :: []))
(=2=) =4 Ay Az.(Ra(Var y)) (Rv v) = Ay.Az.(Ra(Var y)) (Rv Accu(Var z,[]))
=5 A\y.Az.y (Rv Accu(Var z,[]))
(=2=) =4 A\y.2z.y (Ra(Var 2))
=5 A\Y.A2.Y 2



Tagless normalization: memory representation

Closures:

size color tag vl

+ — +
F— +
+ — +
F— +

+ — +
+

/\ /\

~ + — +

header code ptr values of free vars

let g = let x =4 and y = 3 in
fun x y z > x +y + z

size=3 | ... |tag=/=01 ... | 4 | 3

F— +

F— +




Tagless normalization

type t =t —>
let app f v =

o

v

let rec head (v:t) =
let o = Obj.repr v in
if Obj.tag o = 0 then Accu(getAtoms o,

let mkLam f = f

let rec accu atom args =
let res = fun v —> accu atom (v::args)
Obj.set_tag (Obj.repr res) 0; (res : t)
let mkAccu atom = accu atom []

let getAtom o = (Obj.magic (Obj.field o 3)) : atom
let getArgs o = (Obj.magic (Obj.field o 4)) : t list

getArgs o)

in

else Lam v



Example (tagless)

Nat=1 Ry "t
Ry v =2 R (head v)
R (Lam f) =3 A\y.Rv (f(mkAccu(Var y))) (y fresh)
R (Accu(a, [vn;...;v1])) =12 (Ra a)(Ryv v1)...(Rv vn)
Ra (Var z) =5 x

Nat=1Ry "t =Ry fi = R (head f1) =R (Lam f1)
=3 \y.Rv (f1(mkAccu (Var y))) = Ay.Rv f2
(=2=) =3 \y.Az.Rv (f2(mkAccu (Var 2))) = Ay Az.Rv (funu — b)

tag=0

=2 Ay.Az.R (head (fun u w0 b)) = Ay.Az.R (Accu(Var y,w :: []))
=4 Ay Az.(Ra(Var y)) (Rv w) = Ay.Az.(Ra(Var y)) (Rv (fun v ta;;O c))

=5 Ay 2.y (Ry (funv — ¢))

tag=0

=2 A\y.Az.y (R (head (fun v it ¢))) =R (Accu(Var z,[]))

ag=0

=4 Ay Az.y (Ra(Var 2)) =5 A\y.Az.y z



Questions?
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