
CS450 High Level Languages 

More High-Level Features 



Logistics 
•

•



;; A WorldState is an Int 
;; Interp? 

;; x coord of rec center 

(define INIT-WORLD 0) 

SCENE-WIDTH REC-WIDTH/2 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 

SCENE-WIDTH 

REC-WIDTH 



;; A WorldState is an Int 
;; Interp: 

;; x coord of rec center 

SCENE-WIDTH 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 

SCENE-WIDTH 

REC-WIDTH 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (- ws SCENE-WIDTH) REC-Y 
     EMPTY-SCENE)) 

??? 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

(lead->trail-rec ws) 

;; lead->trail-rec:  
;;   WorldState -> WorldState 
(define (lead->trail-rec x) 
  (- x SCENE-WIDTH)) 

;; lead rec 

;; trail rec 



;; A WorldState is an Int 
;; Interp: 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

SCENE-WIDTH – REC-WIDTH/2 -2 

SCENE-WIDTH 

REC-WIDTH 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (lead->trail-rec ws) REC-Y 
     EMPTY-SCENE)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) ??? 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 



;; A WorldState is an Int 
;; Interp: 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

SCENE-WIDTH 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (lead->trail-rec ws) REC-Y 
     EMPTY-SCENE)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) ??? 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 

SCENE-WIDTH 

REC-WIDTH 





• define/contract

rackunit
•

rackunit



;; A WorldState is an Int 
;; Interp: 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

SCENE-WIDTH 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (lead->trail-rec ws) REC-Y 
     EMPTY-SCENE)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 

SCENE-WIDTH 

SCENE-WIDTH – REC-WIDTH/2 
??? 

LEFT 



;; A WorldState is an Int 
;; Interp: 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

SCENE-WIDTH 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (lead->trail-rec ws) REC-Y 
     EMPTY-SCENE)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (+ w 2)) 

;; render : WorldState -> Image 
(define (next-WorldState w) 
  (modulo (+ w 2) SCENE-WIDTH)) 

SCENE-WIDTH 

LEFT 

??? 





;; A WorldState is an Int 
;; Interp: 
;; x coord of rec center 
;; of lead rec in pair of 
;; rec SCENE-WIDTH apart 

SCENE-WIDTH 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   EMPTY-SCENE)) 

??? 

;; render : WorldState -> Image 
(define (render w) 
  (place-image  
   REC-IMG  
   ws REC-Y 
   (place-image 
     REC-IMG 
     (lead->trail-rec ws) REC-Y 
     EMPTY-SCENE)) SCENE-WIDTH 

LEFT 

??? 

(- ws 20) REC-Y 

(lead->trail-rec (- ws 20)) REC-Y 

(left->center-x ws) REC-Y 

(lead->trail-rec (left->center-x ws)) REC-Y 







;; A WorldState is a (make-world [x : Coord] [y : Coord]) 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 

Last 
Time 

;; A Coord is a Real 
;; Represents x or y position on big-bang canvas 



;; WorldState TEMPLATE 
;; world-fn : WorldState -> ??? 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 

;; A Velocity (Vel) is an Int in [0,10) 
;; represents pixels/tick 
;; positive = down or right 
;; negative = up or left 

(define (world-fn w) 
  .... (world-x w) .... (world-y w) .... 
  .... (world-xvel w) .... (world-yvel w) ....) 



;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

(define (next-world w) 
  (make-world 
    (+ (world-x w) (world-xv w)) 
    (+ (world-y w) (world-yv w)) 
    (world-xv w) 
    (world-yv w))) 

(check-equal? 
  (next-world  
    (make-world 2 2 1 1)) 
  (make-world 3 3 1 1))) 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 



let 

;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

(define (next-world w) 
  (let ([x (world-x w)] 
        [y (world-y w)] 
        [xv (world-xv w)] 
        [yv (world-yv w)]) 
    (make-world (+ x xv) (+ y yv) xv yv))) 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 



;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

(define (next-world w) 
  (define x (world-x w)) 
  (define y (world-y w)) 
  (define xv (world-xv w)) 
  (define yv (world-yv w)) 
  (make-world (+ x xv) (+ y yv) xv yv))) 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 

 define let



(define (next-world w) 
  (match-define (world x y xv yv) w) 
 
 
 
  (make-world (+ x xv) (+ y yv) xv yv))) 

;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 



;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 

(define (next-world w) 
  (match-define (world x y xv yv) w) 
 
 
 
  (make-world (+ x xv) (+ y yv) xv yv))) 





(define (next-world w) 
  (match-define (world x y xvel yvel) w) 
  (define new-xvel …) 
  (world (+ x xvel) (+ y yvel) new-xvel yvel))) 

(define (next-world w) 
  (match-define (world x y xv yv) w) 
   
 
 
  (make-world (+ x xv) (+ y yv) xv yv))) 

;; next-world : WorldState -> WorldState 
;; Computes the next ball pos 

;; A WorldState is a 
;;  (make-world [x : Coord][y : Coord][xv : Vel][yv : Vel] 
;; where: 
;; x : represents x coordinate of ball center 
;; y : represents y coordinate of ball center 
;; xv : velocity in x direction 
;; yv : velocity in y direction 

(define (next-world w) 
  (match-define (world x y xv yv) w) 
  (define new-xv ???) 
 
 
  (make-world (+ x xv) (+ y yv) new-xv yv))) 
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big-bang

• big-bang

• WorldState
•

•

•

 
in-class-09-25-<Lastname>-<Firstname>.rkt 

cs450f24/teams/in-class 

cs450f24/in-class-09-25 

• merge/pull + rebase push

https://github.com/orgs/cs450f24/teams/in-class
https://github.com/orgs/cs450f24/teams/in-class
https://github.com/orgs/cs450f24/teams/in-class

