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Interpreter
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W JLHIA ruby, python, php, bc

—RURBIZJE A A st FRRP AL Bl

~ [liszt@liszts-MacBook-Prol
# racket

Welcome to Racket v6.0.

>
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Front End

Front end vs. Interpreter

Front End

o fEHIRICIEFUIDHL 4y AST

e IHH 43 scanning & parsing P

@ Scanning ¥ “FIFH" FH K — token ¥ F, token WIHERZ HLIA|.
B FERE

e Parsing ¥4 token JFHIHLIN—A AST

e Front End 1 A1iE 5 MU “source language”

@ Concrete Syntax
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Front End

Front end vs. Interpreter

Scan & Parse

# racket

Welcome to Racket v6.0.

> (require "diff.scm")

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

>((literal-string34 "-" 1) |
(literal-string34 "(" 1) <
(number 5 1) |
(literal-string34 "," 1) |
(number 8 1) |
(literal-string34 ")" 1))

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

(a-program (diff-exp (const-exp 5) (const-exp 8)))
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Front End

Front end vs. Interpreter

Concrete Syntax

(lambda (x)
(f (f x)))
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Front End

Front end vs. Interpreter

Abstract Syntax

lambda-exp
N
bound-var body
e AN
o "

x app-exp

~
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Interpreter

Front end vs. Interpreter

Interpreter [ TAERFE & IXAFERT:

o MAZ— AST
o Interpreter #R¥E AST MIEIRLE, AT 5 B4R

o S Interpreter MBS, MM “implementation language”
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Arithmetic for Beginners

Interpreter

Suppose you have one rabbit.

2

Now suppose someone gives you one more rabbit.

Now, if you count your rabbits, you have two rabbits. So one rabbit plus one rabbit
equals two rabbits. So one plus one equals two.

1+1=2

And that is how arithmetic is done.
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Arithmetic f

Interpreter

Now that you understand the basic idea behind arithmetic, let's take
alook at a simple easy-to-understand example that puts into practice
‘what we just learned.

N x k4

logl'[(;'\"):(J'\"Jr%)logf\"—f\"JrA—/ Bula)dz A:1+/ Bi(z)dz
o J1

_ 1 = By(t)dt
logH(s)_(erﬁ)lDDs—erA—‘/u s
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A AT

# racket

Welcome to Racket v6.0.
> (require "const.scm")
> (run "89")

(num-val 89)

> (run "64")

(num-val 64)
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Syntax:

Program ::= Expression
‘ a-program (expl) ‘

Expression ::= Number
‘ const-exp (num) ‘

13/1
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Front End

5 MR

Syntax:

(define the-lexical-spec
‘((whitespace (whitespace) skip)
(number (digit (arbno digit)) number)

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

(define the-grammar
‘((program (expression) a-program)
(expression (number) const-exp)

))
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Front End

5 MR

i “sligen”, AT LASERR 47 B AST (1554

# racket

Welcome to Racket v6.0.

> (require "const.scm")

> (scan&parse "89")

(a-program (const-exp 89))

> (scan&parse "64") |
(a-program (const-exp 64))

lichao06 () - May 23, 2015 15/1



Interpreter

5 MR

fERE 2R3 0 75 EL AL B Program #l1 Expression

Pragram

(define value-of-program
(lambda (pgm)

(cases program pgm
(a-program (expl)
(value-of expl (init-env))))))

Expression

(define value-of
(lambda (exp env)
(cases expression exp

(const-exp (num) (num-val num)))))
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AT E5

5 MR

RN A ER

# racket

Welcome to Racket v6.0.

> (require "const.scm")

> (run "89")

(num-val 89) |
> (run "64") |
(num-val 64)
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5 MR

T HFRAT VRSN diff o if #1E

EBEEITE LY

(define-datatype expval expval?
(num-val
(value number?))
(bool-val
(boolean boolean?)))
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HInThse

5 MR

WL B R Z AT, if J A RSEA, LA Ee 18] AST
Z IRV 1) T3 125

num-val : Int — ExpVal
bool-val : Bool — ExpVal
expval->num : ExpVal — Int
expval->bool : ExpVal — Bool
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Syntax:

Program ::= -(Expression , Expression)

‘ diff-exp (expl exp2) ‘

Front End

(define the-grammar
‘((program (expression) a-program)
(expression (number) const-exp)
(expression

(||_|| Il(ll expression u’n expression ")")
diff-exp)
))
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Interpreter

(define value-of
(lambda (exp env)

)))

(cases expression exp

(const-exp (num) (num-val num))
(diff-exp (expl exp2)
(let ((vall (value-of expl
(val2 (value-of exp?2
(let ((numl (expval->num
(num2 (expval->num
(num-val
(- numl num2)))))

env))
env)))
vall))
val2)))
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zero?, if

5 MR

Syntax:

Program ::= zero? (Expression)

‘ zero?-exp (expl) ‘

Program ::= if Expression then Expression else Expression

‘ if-exp (expl exp2 exp3) ‘
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zero?. if

5 MR

Front End

(define the-grammar
‘((program (expression) a-program)
(expression
("zero?" "(" expression ")")
zero?-exp)

(expression
("if" expression "then" expression "else"
expression)
if-exp)
))
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zero?. if

5 MR

Interpreter

(define value-of
(lambda (exp env)
(cases expression exp
(zero?-exp (expl)
(let ((vall (value-of expl env)))
(let ((numl (expval->num vall)))
(if (zero? numl)
(bool-val #t)
(bool-val #£)))))
(if-exp (expl exp2 exp3)
(let ((vall (value-of expl env)))
(if (expval->bool vall)
(value-of exp2 env)
(value-of exp3 env))))
)))
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AT E5

5 MR

RN A ER

# racket

Welcome to Racket v6.0.

> (require "diff.scm")

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

(num-val 25) |
> (run "if zero? (-(89, 64)) then 0 else 1") '
(num-val 1)
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Variable

5 MR

AR AR, BEEA I SR LR B
e B )

— IR A AR
e empty-env #J4HH—> environment

@ extend-env ZFE — XA E, FFIRFIZE 51T environment
e apply-env MFREEH s EUAR & (1)
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Syntax:

Program ::= let ldentifier = Expression in Expression

‘ let-exp (var expl body) ‘

Front End

(define the-grammar
‘((expression

("let" identifier "=" expression "in" expression)
let-exp)
))
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Interpreter

(define value-of
(lambda (exp env)
(cases expression exp
(let-exp (var expl body)
(let ((vall (value-of expl env)))
(value-of body
(extend-env var vall
env))))
D))
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AT E5

5 MR

RN A ER

# racket
Welcome to Racket v6.0.
> (require "diff.scm")

> (run "let x = 89 in x")
(num-val 89) |
> (run "let x = 0 in if zero?(x) then 0 else 1") '

(num-val 0)
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5 MR

T — TR B XA R AR SR TR -

Program  ::= Expression
a-program (expl)
Expression ::= Number

const-exp (num)

Expression ::= - (Expression , Expression)
[diff-exp (expl exp2)|

Expression := zero? (Expression)
zero?-exp (expl)

Expression ::= if Expression then Expression else Expression
[if-exp (expl exp2 exp3)]

Expression ::= Identifier
var-exp (var)]|

Expression ::= let Identifier = Expression in Expression
[let-exp (var expl body)]
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ref:

@ http://www.eopl3.com/
@ https://mitpress.mit.edu/sicp/
@ http://docs.racket-lang.org/eopl/index.html?q=
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