
1. ;;;----------------------------------------------------------------------------

2. ;;; PS2.SCM 

3. ;;; 

4. ;;; Handy procedures for 6.821 Problem Set 2, Fall '98. 

5. ;;;----------------------------------------------------------------------------


6. ;;;----------------------------------------------------------------------------

7. ;;; General simplifier 


8. (define (make-language-simplifier node-handler node=?) 

9. (lambda (rules) 

10. (lambda (node) 


11. (define (simplify node) 

12. (fixed-point simplify-one-pass node)) 


13. (define (simplify-one-pass node) 

14. (node-handler (apply-all node) 

15. (lambda (subnodes make-node) 


a. (apply make-node 

i. (map simplify-one-pass subnodes))))) 


16. (define (apply-all node) 

17. (fixed-point (apply-rules rules) node)) 


18. (define (fixed-point next arg) 

19. (let loop ((prev arg) 


i. (current (next arg))) 

b. (if (node=? prev current) 

c. current

d. (loop current (next current))))) 


20. (simplify node) 

21. ))) 


22. ;;;----------------------------------------------------------------------------

23. ;;; General rule manipulation 


24. (define (apply-rules rules) 

25. (lambda (node) 

26. (rules node))) 


27. (define (compose-rules . procs) 

28. (rec-reduce o identity procs)) 




29. (define (identity x) x) 


30. (define (o f g) 

31. (lambda (x) 

32. (f (g x)))) 


33. (define (rec-reduce op id lst) 

34. (let recur ((lst lst)) 

35. (if (null? lst)

36. id 

37. (op (car lst) (recur (cdr lst)))))) 


38. ;;;----------------------------------------------------------------------------

39. ;;; Sample program


40. (define sample-program

41. '((swap exec swap exec) (1 sub) swap (2 mul) swap 3 swap exec)) 


42. ;;;---------------------------------------------------------------------------

43. ;;; PostFix Syntactic Datatypes 


44. (define-datatype program

45. ($prog (listof command))) 


46. (define-datatype command 

47. ($int int) 

48. ($seq (listof command)) 

49. ($pop) 

50. ($swap) 

51. ($dup) 

52. ($sel) 

53. ($exec) 

54. ($arithop (-> (int int) int)) 

55. ($relop (-> (int int) bool)) 

56. ) 


57. ;;;----------------------------------------------------------------------------

58. ;;; Parsing 


59. (define (pf-program sexp) 

60. (match sexp 

61. ((list->sexp lst) ($prog (pf-sequence lst))) 

62. (_ (error "Ill-formed program")))) 




63. (define (pf-sequence lst) 

64. (map pf-command lst)) 


65. (define (pf-command sexp) 

66. (match sexp 

67. ( (int->sexp n) ($int n) ) 

68. ( (list->sexp lst) ($seq (pf-sequence lst)) ) 

69. ( 'pop ($pop) ) 

70. ( 'swap ($swap) ) 

71. ( 'exec ($exec) ) 

72. ( 'sel ($sel) ) 

73. ( 'dup ($dup) ) 

74. ;; Below, arithop and relop operations are functions, not symbols! 

75. ( 'add ($arithop +) ) 

76. ( 'sub ($arithop -) ) 

77. ( 'mul ($arithop *) ) 

78. ( 'div ($arithop quotient) ) ; integer division 

79. ( 'lt ($relop <) ) 

80. ( 'eq ($relop =) ) 

81. ( 'gt ($relop >) ) 

82. ( _ (error "Unrecognized command" 


i. sexp) ) 

83. )) 


84. ;;;----------------------------------------------------------------------------

85. ;;; Unparsing 


86. (define (pf-unprogram pgm) 

87. (match pgm 

88. (($prog cmds) (pf-uncommands cmds)))) 


89. (define (pf-uncommands cmds) 

90. (map pf-uncommand cmds)) 


91. (define (pf-uncommand cmd) 

92. (match cmd 

93. (($int i) i) 

94. (($seq cmds) (pf-uncommands cmds)) 

95. (($pop) 'pop) 

96. (($swap) 'swap) 

97. (($dup) 'dup) 

98. (($sel) 'sel) 

99. (($exec) 'exec) 

100. (($arithop op) 

101. (cond ((eq? op +) 'add) 


a. ((eq? op -) 'sub) 




b. ((eq? op *) 'mul) 

c. ((eq? op quotient) 'div))) 


102. (($relop op) 

103. (cond ((eq? op <) 'lt) 


a. ((eq? op =) 'eq) 

b. ((eq? op >) 'gtl))) 


104. )) 



