
1 ;; Scheme Intrepeter with builtins quote , if, define , eq?, lambda , car , cdr ,

2 ;; cons , number?, pair?, string?, +, -, *, /, =, print , and primitive datatypes

3 ;; symbols , numbers , strings and pairs. Simplifications: (1) Only one

4 ;; expression in lambda bodies , use begin for more (2) define only assign

5 ;; variables to values , use lambda for functions: (define id (lambda (x) x), (4)

6 ;; no set!. Tim Finin , finin@umbc.edu , May 2010.

7

8 (require scheme/mpair)

9

10 (define (mceval exp env)

11 ;; mceval evaluate expression exp in environment env

12 (cond ((or (number? exp) (string? exp) ; numbers , strings , Booleans and

13 (boolean? exp) (eof-object? exp)) exp) ; eof evaluate to themselves

14 (( symbol? exp) (lookup exp env)) ; Look up value of a variable

15 ((eq? (first exp) 'quote) (second exp)) ; quote suppresses evaluation.

16 ((eq? (first exp) 'begin) ; (begin e1 e2 ... en) evals ei

17 (last (map (lambda (x)( mceval x env)) ; in order and returns value

18 (rest exp )))) ; of last one

19 ((eq? (first exp) 'if) ; (if ...) evals its args

20 (if (mceval (second exp) env) ; condtionally

21 (mceval (third exp) env) ;

22 (mceval (fourth exp) env))) ;

23 ((eq? (first exp) 'define) ; Define adds/modifies value

24 (mcdefine (second exp) ; of a variable in current

25 (mceval (third exp) env) env)) ; environment (ie, top frame)

26 ((eq? (first exp) 'load) ; Load reads and evals expressions

27 (call-with-input-file (second exp) mcload )) ; in a file

28 ((eq? (first exp) 'lambda) ; Create a user defined function:

29 (list 'LAMBDA (second exp) (third exp) env)) ; note that it save environment

30 (else (mcapply (mceval (first exp) env) ; Apply function to evaluated args

31 (map (lambda (x)( mceval x env))

32 (rest exp ))))))

33

34 (define (mcapply proc args)

35 ;; apply procedure proc to arguments args

36 (cond (( procedure? proc) (apply proc args))

37 ((and (pair? proc) (eq? (first proc) 'LAMBDA ))
38 (mceval (third proc)

39 (cons (make-frame (second proc) args)

40 (fourth proc ))))

41 (else (mcerror "mcapply: Undefined procedure" proc ))))

42

43 (define (make-frame vars values)

44 ;; Makes an environment frame with variables vars and initial values

45 ;; values. L2ml converts a list of pairs to one of mutable pairs.

46 (mmap mcons (l2ml vars) (l2ml values )))

47

48 (define (lookup var env)

49 ;; return value of variable var in environment env

50 (cond ((null? env) (mcerror "unbound variable" var))

51 (( massoc var (first env))

52 (mcdr (massoc var (first env ))))

53 (else (lookup var (rest env )))))

54



55 (define (mcdefine var val env)

56 ;; define variable var in environment env , gving it value val

57 (let (( frame (first env)))

58 (if (massoc var frame)

59 ;; variable already defined , change it's value

60 (set-mcdr! (massoc var frame) val)

61 ;; add a new var-val cell to the end of the frame

62 (set-mcdr! (mlast-pair frame)

63 (mcons (mcons var val) null ))))

64 (void))

65

66 (define (mlast-pair ml)

67 ;; like last-pair but for mlists: returns last mpair of the mlist

68 (if (null? (mcdr ml))

69 ml

70 (mlast-pair (mcdr ml))))

71

72 (define (mcload file)

73 ;; read and mceval expressions in file w.r.t. global-env

74 (if (eq? eof (mceval (read file) global-env ))

75 (void)

76 (mcload file )))

77

78 (define (mcscheme)

79 ;; mcscheme read-eval-print loop

80 (printf "mcscheme > ")

81 (mcprint (mceval (read) global-env ))

82 (mcscheme ))

83

84 (define (mcprint x)

85 ;; mscheme 's top-level print: print x iff it's not void

86 (or (void? x) (printf "~s~n" x)))

87

88 (define (l2ml l)

89 ;; takes a list and returns a mutable list (mlist)

90 (if (null? l) l (mcons (car l) (l2ml (cdr l)))))

91

92 (define (mcerror msg args)

93 ;; print an error message and return \#<void >

94 (printf "MCERROR: ~a ~s.~n" msg args)

95 (void))

96

97 ;; Primitives to define using their Scheme counterparts

98 (define builtins '(car cdr cons number? pair? string? eq? + - * / = < > print eof))

99

100 ;; intial global environment has the builtins bound to their Scheme values

101 (define global-env (list (make-frame builtins (map eval builtins ))))

102

103 "mcscheme0 .1:, (mcscheme) to start , control-C to leave"


