
CS450 High Level Languages 

How To Design … OO Programs? 



Logistics 
•

•

•
•

 OO 



interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 



interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 
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interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 
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interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 

;; A Shape is one of: 
;; - (rect Num Num Color) 
;; : fields are width, height, color 
;; - (circ Num Color) 
;; : fields are radius and color 
;; Represents a shape to be drawn on a canvas 

(struct rect [w h col]) 

(struct circ [r col]) 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(rect? sh) (render-rect sh)] 
  [(circ? sh) (render-circ sh)])) 
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interface Shape 
Image render(); 

class Circle 
 
Num radius;    Color col; 
// … 
Circle( r, c) { 
  radius = r; 
  col = c; 
} 

class Rectangle 
 
Num width;    Num height;    Color col; 
// … 
Rectangle( w, h, c) { 
  width = w;    height = h; 
  col = c 
} 

Circle c = Circle( 10, blue ); 
Image img = c.render(); 
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;; render : Shape -> Image 
(define (render sh) 
 (cond 
  [(rect? sh) (render-rect sh)] 
  [(circ? sh) (render-circ sh)])) 

Shape

(struct Shape [render-method]) 

(struct circ Shape [r col]) 

(define (mk-circ r col circ-render-fn) 
  (circ circ-render-fn r col) 

(struct rect Shape [w h col]) 

(define (mk-rect w h col  
           [rect-render-fn render-rect]) 
  (rect rect-render-fn w h col) 

Shape

Shape

(define (mk-circ r col  
           [circ-render-fn render-circ]) 
  (circ circ-render-fn r col) 
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;; render : Shape -> Image 
(define (render sh) 
 (cond 
  [(rect? sh) (render-rect sh)] 
  [(circ? sh) (render-circ sh)])) 

Circle c = Circle( 10, blue ); 
Image img = c.render(); 

;; render : Shape -> Image 
(define (render sh) 
 ((shape-render-method sh) sh)) 

(struct Shape [render-method]) 

(struct circ Shape [r col]) 

(struct rect Shape [w h col]) 

Shape

(define c (mk-circ 10 “blue”)) 
(define img (render c)) // render(c) 



;; render : Shape -> Image 
(define (render sh) 
 (cond 
  [(rect? sh) (render-rect sh)] 
  [(circ? sh) (render-circ sh)])) 

;; render : Shape -> Image 
(define (render sh) 
 ((shape-render-method sh) sh)) 

;; render-circ : Circle -> Image 
(define (render-circ this) 
  (match-define (circ r col) this) 
  (circle r “solid” col)) ; 2htdp/image fn 

;; render-rect : Rectangle -> Image 
(define (render-rect this) 
  (match-define (rect w h col) this) 
  (rectangle w h “solid” col)) ; 2htdp/image fn 
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•

•;; A Shape is one of: 
;; - Rectangle 
;; - Circle 
;; : Represents shape to draw on a canvas 
;; Required methods: 
;; - render : Shape -> Image 

(struct Shape [render-meth]) 

;; render : Shape -> Image 
(define (render sh) 
 ((shape-render-meth sh) sh)) 
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;; A Rectangle is a: 
;; (rect width  : Num 
;;       height : Num 
;;       color  : Color) 

;; A Circle is a: 
;; (circ radius : Num 
;;       color  : Color) 

(struct rect Shape [w h col]) 
(struct circ Shape [r col]) 

;; constructors create shape “objects” 
(define (mk-rect w h col 
          [render-meth render-rect]) 
  (rect render-meth w h col)) 
(define (mk-circ r col) 
          [render-meth render-circ]) 
  (circ render-meth r col)) 

;; render-circ : Circle -> Image 
(define (render-circ this) 
  (match-define (circ r col) this) 
  (circle r “solid” col)) ; 2htdp/image fn 

;; render-rect : Rectangle -> Image 
(define (render-rect this) 
  (match-define (rect w h col) this) 
  (rectangle w h “solid” col)) ; 2htdp/image fn 



•

•



• cs450f23/lecture27-inclass 

• hw10-< >.rkt 

Shape 
Image place-shape( Image canvas ); 

Circle 
 
Num r;  
Posn center; // center coordinate 
 
// places circle into given canvas 
Image place-shape( Image canvas ) { 
  return  
    place-image( circ-img( r, … ), 
                 … center  
                 … canvas ); 
} 

Rectangle 
 
Num w; Num h; 
Posn offset; // topleft corner 
 
// places rect into given canvas 
Image place-shape( Image canvas ) { 
  return  
    place-image ( rect-img(w, h, …)  
                  … offset  
                  … canvas); 
} 

     (struct Shape [place-method]) 
(struct rect Shape [w h topleft]) 
(struct circ Shape [r center]) 



Submit your in-class work to github


