
CS450 High Level Languages

Compound Data Definitions 

class Circle { 
  Num radius; 
  Color col; 
} 
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― Robert C. Martin,  

Clean Code: A Handbook of Agile Software Craftsmanship 

https://www.goodreads.com/work/quotes/3779106
https://www.goodreads.com/work/quotes/3779106
https://www.goodreads.com/work/quotes/3779106
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;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 
(struct world [x y] #:transparent) 
(define/contract (mk-WorldState x y) 
  (-> integer? integer? WorldState?) 
  (world x y) 
;; ... 

struct



(struct world [x y] #:transparent) 
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;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 
(struct world [x y] #:transparent) 
(define/contract (mk-WorldState x y) 
  (-> integer? integer? WorldState?) 
  (world x y) 
;; ... 

struct

struct

(define INIT-WORLDSTATE (mk-WorldState 0 0)) 



•

•



•

•



Interlude
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;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 
(struct world [x y] #:transparent) 

(define/contract (mk-WorldState x y) 
  (-> integer? integer? WorldState?) 
  (world x y)) 

(define (WorldState? arg) 
  (and (world? arg) 
       (integer? (world-x arg)) 
       (integer? (world-y arg))) 

struct
world?

world? 
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;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 
(struct world [x y] #:transparent) 

;; TEMPLATE for WorldState-fn: WorldState -> ??? 
(define/contract (WorldState-fn w) 
  (-> WorldState? ??? ) 
  .... (world-x w) .... 
  .... (world-y w) .... ) 
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;; TEMPLATE for WorldState-fn: WorldState -> ??? 
(define/contract (WorldState-fn w) 
  (-> WorldState? ??? ) 
  .... (world-x w) .... 
  .... (world-y w) .... ) 

;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 
(struct world [x y] #:transparent) 



;; TEMPLATE for WorldState-fn: WorldState -> ??? 
(define/contract (WorldState-fn w) 
  (-> WorldState? ??? ) 
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;; TEMPLATE for WorldState-fn: WorldState -> ??? 
(define/contract (WorldState-fn w) 
  (-> WorldState? ??? ) 
  .... (world-x w) .... 
  .... (world-y w) .... ) 
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;; next-WorldState : WorldState -> WorldState 
;; Computes the ball position after 1 tick 

(check-equal? 
  (next-WorldState  
    (mk-WorldState 0 0)) 
  (mk-WorldState X-VEL Y-VEL)) 

;; TEMPLATE for WorldState-fn: WorldState -> ??? 
(define/contract (WorldState-fn w) 
  (-> WorldState? ??? ) 
  .... (world-x w) .... 
  .... (world-y w) .... ) 

;; A WorldState is a (mk-WorldState [x : Int] [y : Int]) 
;; Represents coordinate in big-bang animation where: 
;; - x is ball (red solid circle) horizontal center 
;; - y is ball vertical center 



(check-equal? 
  (next-WorldState  
    (mk-WorldState 0 0)) 
  (mk-WorldState X-VEL Y-VEL)) 

 
(define/contract (next-WorldState w) 
  (-> WorldState? WorldState?) 
  .... (world-x w) .... 
  .... (world-y w) .... ) 

;; next-WorldState : WorldState -> WorldState 
;; Computes the ball position after 1 tick 



(check-equal? 
  (next-WorldState  
    (mk-WorldState 0 0)) 
  (mk-WorldState X-VEL Y-VEL)) 

(define/contract (next-WorldState w) 
  (-> WorldState? WorldState?) 
  (mk-WorldState 
    (+ (world-x w) X-VEL) 
    (+ (world-y w) Y-VEL))) 

;; next-WorldState : WorldState -> WorldState 
;; Computes the ball position after 1 tick 



(define/contract (next-WorldState w) 
  ; … 
  (let ([x (world-x w)] 
        [y (world-y w)]) 
    (mk-WorldState (+ x X-VEL) (+ y Y-VEL)))) 

(define (next-WorldState w) 
  (let ([x (world-x w)] 
        [y (world-y w)]) 
    (mk-WorldState (+ x X-VEL) (+ y Y-VEL)))) 



(define/contract (next-WorldState w) 
  ; … 
  (define x (world-x w)) 
  (define y (world-y w)) 
  (mk-WorldState (+ x X-VEL) (+ y Y-VEL)))) 



(define/contract (next-WorldState w) 
  ; … 
  (match-define (world x y) w) 
 
  (mk-WorldState (+ x X-VEL) (+ y Y-VEL)))) 
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WorldState 

(WorldState-fn w) 

(handle-left w) ??? 

(handle-right w) ??? 
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