
;; Interface of the Abstract Dada Type (ADT) for
;; representing idenfifier environments

;; empty-env :: Env
;; extend-env :: Symbol Value Env -> Env
;; env-lookup :: Symbol Env -> Value

;; Implementation of the ADT

;; <env> ::= mtEnv
;; | (aEnv <id> <value> <env>)
(deftype Env
  (mtEnv)
  (aEnv id val env))

(define empty-env (mtEnv))

(define extend-env aEnv)

(define (env-lookup x env)
  (match env

[(mtEnv) (error 'env-lookup "free identifier: ~a" x)]
    [(aEnv id val rest) (if (symbol=? id x)
                            val
                            (env-lookup x rest))]))

;; <value> ::= (numV <number>)
;;          |  (closureV <sym> <Expr> <env>)
;;          |  (exprV <Expr> <env>

;; values of expressions
(deftype Value
  (numV n)
  (closureV id body env)
  (exprV expr env cache))

;; Auxiliary functions handling numeric values
(define (num+ n1 n2)
  (def (numV v1) n1) (def (numV v2) n2) (numV (+ v1 v2)))

(define (num- n1 n2)
  (def (numV v1) n1) (def (numV v2) n2) (numV (- v1 v2)))

(define (num-zero? n)
  (def (numV v) n) (zero? v))

;; Further reduces a Value to a numV or closureV
;; and caches the reduced value
;; strict :: Value -> Value [without exprV]
(define (strict v)
  (match v
    [(exprV expr env cache)
     (if (not (unbox cache))
         (let ([val (strict (eval expr env))])
         (set-box! cache val)
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