
mod ::=
x
{}
[val exp]
[val :typ]
[type typ]
[type :kind]
[data typ]
[data :typ]
[unit mod]
[unit :sig]
new mod
{module l = mod}
mod.l
link x = mod1 with mod2

link x = mod1 seals mod2

mod :> sig
(mod)
[val exp:typ]  [val exp] with [val :typ]
[type]  [type : #]

[type typ:kind]  [type typ] with [type :kind]
[data typ:kind]  [data typ] with [type :kind]
[data :typ:kind]  [data :typ] with [type :kind]
[unit mod:sig]  [unit mod] with [unit :sig]
[module mod]  mod
[module :mod]  !mod
[module mod1:mod2]  mod1 with !mod2

{dec1〈,〉 · · · 〈,〉decn}  link x = {dec1} with · · · link x = {decn[x.xi/xi]} with {}
!mod  new mod
mod1 with mod2  link x = mod1 with mod
mod1 seals mod2  link x = mod1 seals mod
link x : mod1 with mod2  link x = !mod1 with mod
link x : mod1 seals mod2  link x = !mod1 seals mod
let dec1〈,〉 . . . 〈,〉decn in mod  {dec1〈,〉 . . . 〈,〉decn, module l = mod}.l
let x = mod1 in mod2  let module x = mod1 in mod2

fn x = mod1 in mod2  [unit link x = {module Arg = mod1} with {module Res = mod2[x.Arg/x]}]
fn x : mod1 in mod2  fn x = !mod1 in mod2

mod1 mod2  ({module Arg = mod2} with !mod1).Res

dec ::=
val p 〈[α1, . . . ,αn]〉 (x1:typ1) · · · (xm:typm) : typ

 p = [val : 〈forall [α1, . . . ,αn] ->〉 typ1 -> · · · -> typm -> typ]
val p 〈[α1, . . . ,αn]〉 (x1:typ1) · · · (xm:typm) 〈: typ〉 = exp

 p = [val 〈fn [α1, . . . ,αn] ->〉 fn x1:typ1 -> · · · fn xm:typm -> exp
〈: 〈forall [α1, . . . ,αn] ->〉 typ1 -> · · · -> typm -> typ〉]

type p 〈[α1, . . . ,αn]〉  p = [type 〈: #n -> #〉]
type p 〈[α1, . . . ,αn]〉 : kind  p = [type : 〈#n ->〉 kind]
type p 〈[α1, . . . ,αn]〉 〈: kind〉 = typ  p = [type 〈fn [α1, . . . ,αn] ->〉 typ 〈: 〈#n ->〉 kind〉]
data p 〈[α1, . . . ,αn]〉 〈: kind〉 = typ  p = [data 〈fn [α1, . . . ,αn] ->〉 typ 〈: 〈#n ->〉 kind〉]
data p 〈[α1, . . . ,αn]〉 〈: kind〉 : typ  p = [data : 〈fn [α1, . . . ,αn] ->〉 typ 〈: 〈#n ->〉 kind〉]
unit p : sig  p = [unit :sig]
unit p 〈: sig〉 = mod  p = [unit mod〈:sig〉]
module p : mod  p = [module :mod]
module p 〈: mod1〉 = mod2  p = [module mod2〈:mod1〉]
module x.ls = mod  x = {module l1 = · · · {module ln = mod} · · · }
do exp  val x = exp

1



prog ::=
dec1〈,〉 . . . 〈,〉decn

mod  unit it = mod

sig ::=
mod import (ls1, . . . ,lsn)

mod export (ls1, . . . ,lsn)

mod  mod import ()

ls ::= ε | ls.l
p ::= x | x.ls

kind ::=
#

#n -> #

# -> #  #1 -> #

typ ::=
!mod
int

string

(typ1, . . . ,typn)

(typ1| . . . |typn)

typ1 -> typ2
forall [α1, . . . ,αn] -> typ
fn [α1, . . . ,αn] -> typ
typ [typ1, . . . ,typn]

(typ)
p  !p
bool  (() | ())

exp ::=
!mod
n
s
exp1 + exp2
exp1 - exp2
exp1 == exp2
exp1 < exp2
exp1 ++ exp2
(exp1, . . . ,expn)

exp#n
exp@n[typ]
case exp of x1->exp1 | . . . | xn->expn
fn x:typ -> exp
exp1 exp2
fn [α1, . . . ,αn] -> exp
exp [typ1, . . . ,typn]

in mod [typ1, . . . ,typn] exp
out mod [typ1, . . . ,typn] exp
let module x = mod in exp
print exp
(exp)
p  !p
@n[typ]  ()@n[typ]
false  @1[bool]

true  @2[bool]

if exp1 then exp2 else exp3  case exp1 of x->exp3 | x->exp2
let dec1〈,〉 . . . 〈,〉decn in exp  let dec1 in . . . let decn in exp
let x = exp1 in exp2  let x = [val exp1] in exp2
(exp : typ)  let x = [val exp:typ] in x
exp1 ; exp2  let x = exp1 in exp2
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