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Symbolic CIC

Term>t, T,P:=x|titr| v | G(f)
| case(pyt of (Ci(X;) —= ti)ies
| fixp,(F: T :=1t)

Val 5 v = Ax.t| [aV] | Gi(V)
Atom> a:=X|s|Mx: T1.T2

| casepya of (Ci(Xi) = ti)ic
| fixp(F: T :=1t)

N)
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Additional reduction rules

case(p) C;(V) of (C:()_(;) - ti)iel — ti{)?i < ‘7}
casep)[a] of (Ci(Xi) — ti)ies —.
[case pya of (Ci(X;) — ti)icl]

fixp(F: T:=t)vi...vmo1 G(V) =,
t{f + fixp(F: T :=t)}vi...vm1 G(V)

fixp(f: T:=t)vi...vm_1[a] =,
[fixp(F: T :=t)vi...vm_13|
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Readback for pattern matching and fixpoints

Zn(casepya of (Ci(Xi) — ti)ics) =
case pyZa(a) of (Ci(Xi) — A (f(G([%]))))ies
where f = A\x.case pyx of (Ci(X;) — ti)ies

RA(fixp(F 2 T :=t)) = fixn(f : T := A ((M.1)[F]))
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Extended value module

module type Values = module type

type
|
|

type

head =

Construct of int * t array

atom =

Var of var

Sort of sort

Prod of t * t

Match of annot * t * t * (t -> t)
Fix of (t -> t) * t * int

val mkConstruct : int -> t array -> t

end
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Compilation scheme

Sorts, products, and constructors

FSTB

Mx:T.UB =
FCKE)TB

mkAccu (Sort s)
mkAccu (Prod("T78, "Ax.UB))

mkConstruct i [|IT£'8]]
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Compilation scheme

Pattern matching

’_case<p>t of (C,-()‘(’,-)—>t,-);€/—'B =
let rec case c =
match c¢ with
| TGi(%)BU) - g nButal

| ...

| '_Cn(zn)—lBU{)?"} -> ’_Fn—lBU{)?"}

| -> mkAccu (Match (7,C,FPTB,case))
in case "t7B
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Compilation scheme

Fixpoints

Tfix,(f: T:=1t)78 =
let fnorm f = t'BY{f} in
let rec f =
mkLam (fun x; -> ... -> mkLam(fun x, ->
if is_accu x, then
mkAccu (Fix (fnorm, T'8.,m)) x

else
fnorm £ x3 ... Xm
)
in £
let is_accu v = match head v with
| Accu _ -> true

| _ -> false

Xm
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Compilation scheme
Inductive types

The inductive type
Inductive I := C1 : T1 | ... | Cn : Tn
is translated to

type I = Accu_TI of t
| C1 of t * -+ % t
| ...
| Cn of t % .-+ % t

where the signatures match the arity of each constructor.

mkConstruct i Vv = 0bj.magic (V)



Example

b = Am.An.case m of (Ci() — n, Go(p) — Cx(add p n))

"fix;(add := b)™
= let norm_add add = rpHadd} ip
let rec add =
mkLam (fun x; ->
if is_accu x; then
mkAccu (Fix (norm_add ,1)) xy
else
norm_add add xp)
in add
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Example

b = Am.An.case m of (Ci() — n, Go(p) — Ca(add p n))

"fix;(add := b))V
= let norm_add add = Mp{add} jp
let rec add =
(fun x; ->
if is_accu x3 then
mkAccu (Fix (norm_add ,1)) xy
else
norm_add add xi)
in add
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Example

b = case m of (Ci() — n, Go(p) — Ca(add p n))

“Am.An.b{add}

mkLam (fun m -> " \n.p{add.m})

mkLam (fun m -> mkLam (fun n -> ©ptaddmn}yy
fun m -> fun n -> [ p{addmn}

I‘b“l{add,m,n}
let rec case c =
match c¢ with
| T ¢y()add:mn} _5 rpa{add,m,n}
| T Cy(p)tedd:mnp} _5 T Cy(add p n))iadd.m.n.p}
| _ -> mkAccu (Match (c,case))

in case rm—\{add,m,n}
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Example

let rec case c =
match c¢ with
| rcl()ﬂ{add,m,n} —> rp{add,m,n}
| Fcz(p)‘l{add,m,n,p} - rcz(addpn)‘l{add,m,n,p}
| _ -> mkAccu (Match (c,case))
in case m
= let rec case c =
match c¢ with
[ Cl() -> n
| Go(p) -> Co("add p n7{add:minp}y
| _ -> mkAccu (Match (c,case))
in case m
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Example

let rec case c =

match c¢ with

| Cl() -> n

| Go(p) -> Co("add p n{add:min.p}y

| _ -> mkAccu (Match (c,case))
in case m

= let rec case c =

match c¢ with

| C]_() -> n

| G(p) -> Gy(add p n)

| _ -> mkAccu (Match (c,case))
in case m
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Example

let norm_add add =
fun m -> fun n ->
let rec case c =
match c¢ with
| Cl() -> n
| G(p) -> G(add p n)
| _ -> mkAccu (Match (c,case))
in case m
in
let rec add =
(fun x; ->
if is_accu x; then
mkAccu (Fix (norm_add,1)) x
else
norm_add add xj)
in add
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Example

let norm_add add m n =
let rec case c =
match c¢ with
| Cl() -> n
| G(p) -> G(add p n)
| _ -> mkAccu (Match (c,case))
in case m
in
let rec add m =
if is_accu m then
mkAccu (Fix (norm_add,1)) m
else
norm_add add m
in add
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Example

Their version

let norm_add £f m n =
let rec case c =
match c¢ with

| Accu_nat _ -> mk_sw_accu [...]
(cast_accu m) pred_add (case f n)
| C]_() -> n

| G(p) -> G(f p n)
in
let rec add m n =
if is_accu m then
mk_fix_accu [...]
fixtype_add normtbl_add m n
else
case m n
in add
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Example

Optimization

let rec case f n m
match m with

| Accu_nat _ -> mk_sw_accu [...]
(cast_accu m) pred_add (case f n)
| Cl() ->n

| G(p) -> G(f p n)
let norm_add f m n = case_add f n m

let rec add m n =
match m with

| Accu_nat _ -> mk_fix accu [...]
fixtype_add normtbl_add m n
| Cl() ->n

| G(p) -> G(f p n)
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