Client‑inheritance diagram (see Fruit.pcl for UML version)
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ADT specifications:

Notes: 
· Inheritance is crucial to this design, of course!

· GRAPES are quite a bit different from APPLEs and BANANAs, because they come in clusters.

TYPE BOWL[T ‑> FRUIT]


   
‑‑constraining T to FRUIT

SUPERTYPE  LIST[T]


 
‑‑inherit!

SETS BOWL, FRUIT




--I treat sets as type declarations

SIGNATURES

create: ‑‑> BOWL



‑‑create a BOWL 

add: BOWLxFRUIT ‑‑> BOWL

‑‑add a FRUIT to a BOWL

remove: BOWLxFRUIT ‑/‑> BOWL

‑‑remove a FRUIT from a BOWL

printBowl(b): ‑‑> NIL



‑‑show contents of BOWL

VARIABLES

      b:BOWL, f:FRUIT





PRECONDITIONS

remove(b,f:BOWL) = not isEmpty(b)

POSTCONDITIONS

create = (b = LIST)



--construct from LIST

add(b,f) = APPEND(b,f)   


‑‑add renames LIST's APPEND

remove(b,f) = DELETE(b,f)


--assume LIST has a DELETE

printBowl(b) = if not null(b) then


printFruit(HEAD(b))

--dynamic binding kicks in for Fruit

and printBowl(TAIL(b))
--print the rest of the list (recursion)
TYPES FRUIT {abstract}





SETS FRUIT, COLOR, POINT, REAL

SIGNATURES






setColor: FRUITxCOLOR ‑/‑> FRUIT    
--modify the color (concrete)

move: POINTxFRUIT ‑‑> POINT 

--move the center POINT

setSize: FRUITxREAL ‑/‑> FRUIT {abstract} ‑‑grow (or shrink minus value)

getColor: FRUIT ‑‑> COLOR


‑‑show color (COLOR is a STRING)

getCenter: ‑‑> POINT



‑‑get center POINT

getSize FRUIT ‑‑> REAL {abstract}

‑‑size means different things to subtypes

printFruit: FRUIT ‑‑> NIL {abstract}

‑‑show contents

VARIABLES

f:FRUIT, c:STRING, p:POINT, r:REAL

PRECONDITIONS


setSize(f,r) = (r + size(f) > 0)
 

‑‑size must stay positive

setColor abstract
  


‑‑subtypes must provide preconditions
POSTCONDITIONS

getColor(setColor(f,c)) = c


-‑setColor sets color

getCenter(move(p,f)) = p


‑‑move sets new center

size(grow(f,r)) = size(f) + r 


‑‑default size & growing

setColor abstract



--subtypes must provide post-conditions


printFruit abstract




TYPE APPLE 




‑‑an effective class

SUPERTYPE FRUIT




--inheriting from an abstract one

SETS APPLE, COLOR, POINT

SIGNATURES

create: ‑‑> APPLE

diameter: APPLE ‑‑> REAL


‑‑apples have a diameter

printFruit: APPLE ‑‑> NIL


‑‑provide effective print

VARIABLES


a:APPLE, c:COLOR

PRECONDITIONS

setColor(a,c) = (c = GREEN or c = RED) 
--constrain color changes

POSTCONDITIONS


create = 




--default constructor

(color = RED and


‑‑make default color

diameter = 2 and


‑‑make default length

center = POINT(0,0))


‑‑make default center

setColor(a,c) = (getColor(a) = color = c)
‑‑assign color

size(a) = diameter(a)



‑‑size is diameter

printFruit(a) = "APPLE at " and print(getCenter(a)) and
   " is " and print(getColor(a)) and
   " and " and print(size(a)) " inches in diameter \n"

TYPE BANANA SUPERTYPES FRUIT

‑‑very similar to APPLE

SETS BANANA, COLOR, POINT

SIGNATURES

create: ‑‑> BANANA

length: BANANA ‑‑> REAL


‑‑bananas have a length

printFruit: BANANA ‑‑> NIL

‑‑provide effective print

VARIABLES


b:BANANA, c:COLOR

PRECONDITIONS

setColor(b,c) = (c = YELLOW or c = GREEN or c = BROWN)

POSTCONDITIONS

create =




--default constructor

(color = YELLOW and size = 6 and center = POINT(0,0))

setColor(b,c) = (getColor(b) = color = c)

‑‑assign color

size(a) = length(a)



‑‑size is actually length

printFruit(b) = "BANANA at " and print(getCenter(a)) and
    " is " and print(getColor(a)) and " and " and print(size(a)) " inches long \n"

TYPE GRAPES SUPERTYPES FRUIT


--GRAPES have clusters

SETS GRAPES, COLOR, POINT

SIGNATURES

create: INTEGER ‑‑> GRAPES


‑‑make a cluster of grapes

grow: GRAPESxINTEGER ‑‑> INTEGER

‑‑overrides Fruit's grow for INTEGER

getHowMany: ‑> INTEGER



‑‑how many in this cluster

subcluster: INTEGERxGRAPES ‑/‑> GRAPES
‑‑make subcluster of grapes

printFruit: GRAPES ‑‑> NIL



‑‑provide effective print

VARIABLES


g,g2:GRAPES, i:INTEGER, p:POINT

PRECONDITIONS

setColor(g,c) = (c = PURLE or c = GREEN)

subcluster(i:INTEGER,g:GRAPES) = (getHowMany(g) > i)  ‑‑main cluster has enough?

POSTCONDITIONS


create(i) =





--constructor with INTEGER argument

(howMany = i and color = PURPLE and center = POINT(0,0))

setColor(g,c) = (getColor(g) = color = c)

‑‑assign color

printFruit(g) = "GRAPES at " and print(getCenter(a)) and
     " are " and print(getColor(a)) and " and " and print(size(a)) " in cluster \n"


grow(f,r) = (r + size(f) > 0) 



‑‑size must stay positive, as in FRUIT

size(g) = getHowMany(g)



‑‑size is actually howMany

getHowMany(grow(i,g)) = getHowMany(g) + i   
‑‑adding a grape

subcluster(i,g) = create(i)



‑‑subcluster makes new cluster

getHowMany(subcluster(i,g)) = i


‑‑subcluster gets i grapes

subcluster(i,g) implies getHowMany(g) = old getHowMany(g) ‑ i  ‑‑old cluster loses i grapes

