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undergrad PL course @ U.Chile

Python
Java
C

live programming on DrRacket
⇒ screen estate is important
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#lang plai

(define-type Expr
  [num (n number?)]
  [add (l Expr?) (r Expr?)])

(define (interp expr)
  (type-case Expr expr
    [num (n) n]
    [add (l r) (+ (interp l) (interp r))]))

(interp (add (num 1) (num 3)))
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#lang plai

(define-type Expr
  [num (n number?)]
  [add (l Expr?) (r Expr?)])

(define (interp expr)
  (type-case Expr expr
    [num (n) n]
    [add (l r) (+ (interp l) (interp r))]))

(interp (add (num 1) (num 3)))

3 different forms
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issue #2: type-case for 
pattern matching

Saturday, October 12, 13



(define (interp expr env store)
  (type-case Expr expr
    [ ...
    [(setbox (box-expr val-expr)
       (type-case Value*Store (interp box-expr env store)
         [v*s (box-val box-sto)
           (type-case Value*Store (interp val-expr env box-sto)
             [v*s (val-val val-sto)
               (v*s val-val
                    (aSto (boxV-location box-val)
                          val-val
                          val-sto))])]))]

#lang plai

(define-type Value*Store
  (v*s (value VBCFAE-Value?) 
       (store Store?)))
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(define (interp expr env store)
  (type-case Expr expr
    [ ...
    [(setbox (box-expr val-expr)
       (type-case Value*Store (interp box-expr env store)
         [v*s (box-val box-sto)
           (type-case Value*Store (interp val-expr env box-sto)
             [v*s (val-val val-sto)
               (v*s val-val
                    (aSto (boxV-location box-val)
                          val-val
                          val-sto))])]))]

“right drifting”

#lang plai

(define-type Value*Store
  (v*s (value VBCFAE-Value?) 
       (store Store?)))
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http://www.ccs.neu.edu/home/matthias/Style/style/
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issue #3: macros
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#lang racket
(define-syntax (for x) 
  (syntax-case x (from to in)
    [(for from low to high in bodies ...)
     (with-syntax ([it (datum->syntax-object 
                         (syntax for) ’it)])
       (syntax

      ; here goes the stuff ))]))

beyond define-syntax-rule...
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#lang racket
(define-syntax (for x) 
  (syntax-case x (from to in)
    [(for from low to high in bodies ...)
     (with-syntax ([it (datum->syntax-object 
                         (syntax for) ’it)])
       (syntax

      ; here goes the stuff ))]))

beyond define-syntax-rule...

(main goal: teaching macros as a 
means to study OO concepts)
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The good thing about Racket...
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The good thing about Racket...
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#lang play
 1. deftype 
 2. def
 3. defmac
(4. defun)
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deftype
lightweight & uniform
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#lang plai

(define-type Expr
  [num (n number?)]
  [add (l Expr?) (r Expr?)])

(define (interp expr)
  (type-case Expr expr
    [num (n) n]
    [add (l r) (+ (interp l) (interp r))]))

(interp (add (num 1) (num 3)))
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#lang play

(deftype Expr
  (num n)
  (add l r))

(define (interp expr)
  (match expr
    [(num n) n]
    [(add l r) (+ (interp l) (interp r))]))

(interp (add (num 1) (num 3)))

same form
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<expr> ::= 
  <num>
| {+ <expr> <expr>}
| {- <expr> <expr>}
| <id>
| {fun {<id>} <expr>}
| {refun {<id>} <expr>}
| {<expr> <expr>}
| {if0 <expr> <expr> <expr>}
| {seqn <expr> <expr>}
| {newbox <expr>}
| {setbox! <expr> <expr>}
| {openbox <expr>}
| {set! <id> <expr>}
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<expr> ::= 
  <num>
| {+ <expr> <expr>}
| {- <expr> <expr>}
| <id>
| {fun {<id>} <expr>}
| {refun {<id>} <expr>}
| {<expr> <expr>}
| {if0 <expr> <expr> <expr>}
| {seqn <expr> <expr>}
| {newbox <expr>}
| {setbox! <expr> <expr>}
| {openbox <expr>}
| {set! <id> <expr>}

#lang racket

(struct expr ())
(struct num expr (n) #:transparent)
(struct add expr (left right) #:transparent)
(struct sub expr (left right) #:transparent)
(struct id  expr (name) #:transparent)
(struct fun expr (param body) #:transparent)
(struct refun expr (param body) #:transparent)
(struct app expr (fun-expr arg-expr) #:transparent)
(struct if0  expr (c t f) #:transparent)
(struct seqn expr (e1 e2) #:transparent)
(struct openbox expr (box-expr) #:transparent)
(struct setbox! expr (box-expr val-expr) #:transparent)
(struct newbox expr (val-expr) #:transparent)
(struct mset   expr (name val-expr) #:transparent)
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| {<expr> <expr>}
| {if0 <expr> <expr> <expr>}
| {seqn <expr> <expr>}
| {newbox <expr>}
| {setbox! <expr> <expr>}
| {openbox <expr>}
| {set! <id> <expr>}
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<expr> ::= 
  <num>
| {+ <expr> <expr>}
| {- <expr> <expr>}
| <id>
| {fun {<id>} <expr>}
| {refun {<id>} <expr>}
| {<expr> <expr>}
| {if0 <expr> <expr> <expr>}
| {seqn <expr> <expr>}
| {newbox <expr>}
| {setbox! <expr> <expr>}
| {openbox <expr>}
| {set! <id> <expr>}

#lang play

(deftype expr
 (num n)
 (add left right)
 (sub left right)
 (id name)
 (fun param body)
 (refun param body)
 (app fun-expr arg-expr)
 (if0 c t f)
 (seqn e1 e2)
 (openbox box-expr)
 (setbox! box-expr val-expr)
 (newbox val-expr)
 (mset name val-expr))

Saturday, October 12, 13



def
match-define in 3 letters
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(define (interp expr env store)
  (type-case Expr expr
    [ ...
    [(setbox (box-expr val-expr)
       (type-case Value*Store (interp box-expr env store)
         [v*s (box-val box-sto)
           (type-case Value*Store (interp val-expr env box-sto)
             [v*s (val-val val-sto)
               (v*s val-val
                    (aSto (boxV-location box-val)
                          val-val
                          val-sto))])]))]

(define-type Value*Store
  (v*s (value VBCFAE-Value?) 
       (store Store?)))
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(define (interp expr env store)
  (match expr
    [ ...
    [(setbox box-expr val-expr)
     (def (v*s box-val box-sto) (interp box-expr env sto))
     (def (v*s val-val val-sto) (interp val-expr env box-sto))
     (v*s val-val 
          (aSto (boxV-loc box-val) 
                val-val 
                val-sto))]

(deftype Value*Store
  (v*s value store))
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(define (interp expr env store)
  (match expr
    [ ...
    [(setbox box-expr val-expr)
     (def (v*s box-val box-sto) (interp box-expr env sto))
     (def (v*s val-val val-sto) (interp val-expr env box-sto))
     (v*s val-val 
          (aSto (boxV-loc box-val) 
                val-val 
                val-sto))]

(deftype Value*Store
  (v*s value store)) same indent level
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defmac
define-syntax-rule on steroids
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#lang racket
(define-syntax (for x) 
  (syntax-case x (from to in)
    [(for from low to high in bodies ...)
     (with-syntax ([it (datum->syntax-object 
                         (syntax for) ’it)])
       (syntax

      ; here goes the stuff ))]))
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#lang racket
(define-syntax (for x) 
  (syntax-case x (from to in)
    [(for from low to high in bodies ...)
     (with-syntax ([it (datum->syntax-object 
                         (syntax for) ’it)])
       (syntax

      ; here goes the stuff ))]))

#lang play
(defmac (for from low to high in bodies ...)
  #:keywords from to in
  #:captures it
  ; here goes the stuff )
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#lang play

deftype

def

defmac 

= match-define

convenience for variants

= Eli’s defmac (rejuvenated)

 / define-syntax-rule with optional args
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#lang play

deftype

def

defmac 

= match-define

convenience for variants

= Eli’s defmac (rejuvenated)

 / define-syntax-rule with optional args

= define (unify with define/match?)
                (Haskell-like equations?)

defun

Saturday, October 12, 13



• simplify definitions

• foster the use of pattern matching

• unify non-PM and PM definition forms

• cost: disunify define for function definitions 

#lang play
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#lang play

$ raco pkg install play
in the catalog!
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