FAE Datatypes in Caml

type fae =

Num of | nt

Add of fae * fae
Sub of fae * fae

ld of string

Fun of string * fae
App of fae * fae

and faeVal ue =
NumyV of I nt
| ClosureV of string * fae * subCache

and subCache =
MI'Sub
| ASub of string * faeValue * subCache



FAE Lookup in Caml

exception Failed of string

|l et rec | ookup = function
(findName, MISub) -> raise (Failed "free variable")
| (findNanme, ASub(nane, v, restSc)) ->
I f (name = findNane)
t hen v
el se | ookup(findNane, restSc)



FAE Number Operations in Caml

| et nkNunOp = fun op
-> function
(Numv(a), NunmV(b)) -> NunV(op a b)
| _ ->raise (Failed "not nunbers")

| et nunPlus = nkNunmOp (fun a b -> a + b)
| et numM nus = nkNunOQp (fun a b -> a - Db)



| et

FAE Interpreter in Caml|

rec interp . (fae * subCache -> faeValue ) = function
(Num(n), sc) -> NunWV(n)
(Add(l, r), sc) -> nunPlus(interp(l, sc),
I nterp(r, sc))
(Sub(l, r), sc) -> nunmM nus(interp(l, sc),
i nterp(r, sc))
(ld(name), sc) -> | ookup(nane, sc)
(Fun(param body), sc) -> d osureV(param body, sc)
(App(fn’ arg), SC) -2
let funV = interp(fn, sc)
and argV = interp(arg, sc)
in match funV with
Cl osureV(param body, sc) ->
| nt er p( body, ASub(param argV, sc))
| _ ->raise (Failed "not a function")



TFAE Expressions and Types

type fae =

| Fun of string * te * fae

and te =
Nunire
| Bool TE
| ArrowlTE of te * te

and ty =
Numr
| Bool T
| Arrowl of ty * ty

and typeEnv =
MIEnv
| ABind of string * ty * typeEnv



TFAE Interpreter

let rec interp : (fae * subCache -> faeValue ) = function

| (Fun(param texpr, body), sc) -> d osureV(param body, sc)



TFAE Type Checker

| et rec typecheck : (fae * typeEnv -> ty) = function



TFAE Type Checker

| et rec typecheck : (fae * typeEnv -> ty) = function
(Num(n), env) -> Nunil

[ - <nun®™ : num



TFAE Type Checker

| et rec typecheck : (fae * typeEnv -> ty) = function
| (Add(l, r), env) ->
(match (typecheck(l,env), typecheck(r, env)) wth

( Numl, Numl) -> Numrl
| _ ->raise (NoType (Add(l, r), "+: not both nuns")))

exception NoType of fae * string

[ - e1 : num [ - e2 : num

[+ {+ e e} : num



| et rec typecheck :

TFAE Type Checker

| (sub(l, r), env) ->

(match (typecheck(l, env),

(Nunil, Nunil) -> NumTl

_ ->raise (NoType (Add(l,

[ - e1 : num

(fae * typeEnv -> ty)

ry, "-:

[ - es :

= function

t ypecheck(r, env)) wth

not both nuns")))

num

[ {- e1 e

num
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TFAE Type Checker

| et rec typecheck : (fae * typeEnv -> ty)

| (id(nane), env) -> gettype(nane, env)

[... <id><T ...] F <Id> :

= function

T
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| et

| et

TFAE Type Checker

rec typecheck : (fae * typeEnv -> ty) = function

(id(nane), env) -> gettype(nane, env)

rec gettype = function
(findName, MIEnv) -> raise (Failed "free variable")
(findNanme, ABi nd(nane, t, restEnv)) ->

| f (name = findNane)

then t

el se gettype(findNane, restEnv)

[ <id>cT ..]F <id>: T
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| et

TFAE Type Checker

rec typecheck : (fae * typeEnv -> ty) = function

| (Fun(param texpr, body), env) ->
| et argType = parseType(texpr)

I n Arrowl(argType,
t ypecheck( body,

ABi nd( param argType,

M<id><ti] F e : T

rF {fun {<id>

11} e} (1 - T2)

env)))
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| et

| et

rec typecheck :

TFAE Type Checker

(fae * typeEnv -> ty) = function

(Fun(param texpr, body), env) ->

| et argType

= parseType(texpr)

I n Arrowl(argType,
t ypecheck( body, ABi nd(param argType,

rec parseTlype
NUmre -> Numrl

= function

Bool TE -> Bool T

ArrowTE(a, b)

-> Arrowl( parseType a, parseType b)

env)))

14



| et

TFAE Type Checker

rec typecheck : (fae * typeEnv -> ty) = function

| (App(fn, arg), env) ->

(match typecheck(fn, env) with
ArrowTl( paramlype, resultType) ->

| et argType = typecheck(arg, env)

in if (argType = paramlype)

then resul t Type

el se rai se (NoType (App(fn,arg),"type msmatch"))
-> rai se (NoType (App(fn, arg), "non-function")))

[ e : (T2 - 13) [ F e . T2
[ - {e1 e} . T3
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