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1~ [liszt@liszts -MacBook -Pro]

2# racket

3Welcome to Racket v6.0.
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Interpreter
Interpreter vs. Compiler

8Á�¡�:í����(�Ñh(e.g. gcc, g++)
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Front End
Front end vs. Interpreter

Front End

\(/���ã�lb: AST

�8�: scanning & parsing $è�

Scanning �“W&2”lb��* token ���token ïý/ UÍ�
pW�èÊ&&

Parsing � token ��ÄÇ:�* AST

Front End ûe�í�ëZ“source language”

Concrete Syntax
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Front End
Front end vs. Interpreter

Scan & Parse

1# racket

2Welcome to Racket v6.0.

3> (require "diff.scm")

4> (just -scan " -(5, 8)")

5’((literal -string34 "-" 1)

6(literal -string34 "(" 1)

7(number 5 1)

8(literal -string34 "," 1)

9(number 8 1)

10(literal -string34 ")" 1))

11> (scan&parse "-(5, 8)")

12(a-program (diff -exp (const -exp 5) (const -exp 8)))
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Front End
Front end vs. Interpreter

Concrete Syntax

1
2(lambda (x)

3(f (f x)))
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Front End
Front end vs. Interpreter

Abstract Syntax
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Interpreter
Front end vs. Interpreter

Interpreter �å\A�/Ù7��

�e/�* AST

Interpreter 9n AST �pnÓ��gL�íÍ\

�° Interpreter �í��ëZ “implementation language”
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Arithmetic for Beginners
Interpreter
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1# racket

2Welcome to Racket v6.0.

3> (require "const.scm")

4> (run "89")

5(num -val 89)

6> (run "64")

7(num -val 64)
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Syntax:

Program ::= Expression

a-program (exp1)

Expression ::= Number

const-exp (num)
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Front End
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Syntax:

1(define the-lexical-spec

2‘(( whitespace (whitespace) skip)

3(number (digit (arbno digit)) number)

4(number ("-" digit (arbno digit)) number)

5))

6
7(define the-grammar

8‘(( program (expression) a-program)

9(expression (number) const-exp)

10))
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Front End
��*ãÊh

�( “sllgen”, ïå�� W&20 AST �lb:

1# racket

2Welcome to Racket v6.0.

3> (require "const.scm")

4> (scan&parse "89")

5(a-program (const -exp 89))

6> (scan&parse "64")

7(a-program (const -exp 64))
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Interpreter
��*ãÊh

ãÊhè����� Program � Expression

Pragram

1(define value-of-program

2(lambda (pgm)

3(cases program pgm

4(a-program (exp1)

5(value-of exp1 (init-env))))))

Expression

1(define value-of

2(lambda (exp env)

3(cases expression exp

4(const-exp (num) (num-val num)))))
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1# racket

2Welcome to Racket v6.0.

3> (require "const.scm")

4> (run "89")

5(num -val 89)

6> (run "64")

7(num -val 64)
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�b�ì:ãÊh�  diff �if Í\

�Ipn{��

1(define -datatype expval expval?

2(num -val

3(value number ?))

4(bool -val

5(boolean boolean ?)))
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diff
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Syntax:

Program ::= -(Expression , Expression)

diff-exp (exp1 exp2)

Front End

1(define the-grammar

2‘(( program (expression) a-program)

3(expression (number) const-exp)

4(expression

5("-" "(" expression "," expression ")")

6diff-exp)

7))
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diff
��*ãÊh

Interpreter

1(define value-of

2(lambda (exp env)

3(cases expression exp

4(const-exp (num) (num-val num))

5(diff-exp (exp1 exp2)

6(let ((val1 (value-of exp1 env))

7(val2 (value-of exp2 env)))

8(let ((num1 (expval- >num val1))

9(num2 (expval- >num val2)))

10(num-val

11(- num1 num2)))))

12)))
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zero?, if
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Syntax:

Program ::= zero? (Expression)

zero?-exp (exp1)

Program ::= if Expression then Expression else Expression

if-exp (exp1 exp2 exp3)
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zero?�if
��*ãÊh

Front End

1(define the-grammar

2‘(( program (expression) a-program)

3(expression

4("zero?" "(" expression ")")

5zero?-exp)

6
7(expression

8("if" expression "then" expression "else"

expression)

9if-exp)

10))
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zero?�if
��*ãÊh

Interpreter

1(define value-of

2(lambda (exp env)

3(cases expression exp

4(zero?-exp (exp1)

5(let ((val1 (value-of exp1 env)))

6(let ((num1 (expval- >num val1)))

7(if (zero? num1)

8(bool-val #t)

9(bool-val #f)))))

10(if-exp (exp1 exp2 exp3)

11(let ((val1 (value-of exp1 env)))

12(if (expval- >bool val1)

13(value-of exp2 env)

14(value-of exp3 env))))

15)))
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1# racket

2Welcome to Racket v6.0.

3> (require "diff.scm")

4> (run " -(89, 64)")

5(num -val 25)

6> (run "if zero? (-(89, 64)) then 0 else 1")

7(num -val 1)
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Variable
��*ãÊh

h¾�-�ØÏ���(�* “¯�” »B<M	�I(ØÏ�wS<X
¨(¯�-)

�*¯�		*�ú,�Í\:

empty-env �Ë��* environment

extend-env Ñ��ùØÏ�vÔÞÑ��� environment

apply-env Î¯�-ûÖØÏ�<
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Let
��*ãÊh

Syntax:

Program ::= let Identifier = Expression in Expression

let-exp (var exp1 body)

Front End

1(define the-grammar

2‘(( expression

3("let" identifier "=" expression "in" expression)

4let-exp)

5))
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Let
��*ãÊh

Interpreter

1(define value-of

2(lambda (exp env)

3(cases expression exp

4(let-exp (var exp1 body)

5(let ((val1 (value-of exp1 env)))

6(value-of body

7(extend-env var val1

env))))

8)))
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1# racket

2Welcome to Racket v6.0.

3> (require "diff.scm")

4> (run "let x = 89 in x")

5(num -val 89)

6> (run "let x = 0 in if zero?(x) then 0 else 1")

7(num -val 0)
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