e | nt

e doubl e

e bool ean

e String

Java's Built-in Data Definitions

1 5999 -10
1.1 5999. 33 -10. 01
true fal se

"hel | 0" "See you |ater!”



Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)
(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {
String nane;
doubl e wei ght ;
String food,
Snake(String nanme, double weight, String food) {
this. nane = nane;
this.weight = weight;
this.food = food;
}
}
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Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)
(defi ne-struct snake (nane wei ght food))

Beginner Java:

Put { after the

cl ass Snake {<
name

String nane;\
doubl e wei ght ;
String food,
Snake(String nanme, double weight, String food) {
this. nane = nane;
this.weight = weight;
this.food = food;
}

}



Compound Data in Java

Beginner Scheme:

, A snake Is
(make- snake sym num sym

(defi ne-struct snake (nane wei ght food))

Beginner Java: For each part of
cl ass Snake { the compound
String nane; value, write
doubl e wei ght ; t ype then nane
String food; then ; , one line

}

Snake(String nam for each part;

this.name = na s s a field
this.weight = wwe. ...,

this.food = food:
}

String food) {



Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)
(defi ne-struct snake (nane wei ght food))

Beginner Java:

class { After the parts, write the defined
Strir pame again; this starts the

doubl  constructor
St I’I L AAY

Snake(String nanme, double weight, String food) {
this. nane = naneg;
this.weight = weight;
this.food = food;
}
}



Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)
(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {

String name:

doubl e Then a(

String oo

Snake(String nanme, double weight, String food) {
this. nane = naneg;
this.weight = weight;
this.food = food;

}

}



Compound Data in Java

Beginner Scheme:

- A snake iIs

. (make-snake sym num-suvm

(defi ne-struct snake ( Write each field
again, but this

Beginner Java: time separate

cl ass Snake { with , —these
String nane; are the
doubl e wei ght; constructor arguments
String food;

Snake(String nanme, double weight, String food) {
this. nane = naneg;
this.weight = weight;
this.food = food;



Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)

(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {
String nane;

doubl e wei ght ; . Thena)

String food,
Snake( String nane, double weight,
this. nane = naneg;
this.weight = weight;
this.food = food;
}
}

String food) {
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Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)

(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {
String nane;

doubl e wei ght; .~ Thena/{

String food,
Snake( String nane, double weight,
this. nane = naneg;
this.weight = weight;
this.food = food;
}
}

String food) {
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Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)
(defi ne-struct snake (nane wei ght food))

Beginner Java: Each field, one

cl ass Snake { more time...
String nane; t hi s then.
doubl e wei ght ; then nane then
String food; = then nane

Snake(String name, doubl e bod) {
this. nane = naneg;

this.weight = weight;

this.food = food;

}

then :

}
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Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)

(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {
String nane;
doubl e wei ght ;
String food,
Snake( String nane, double weight,
this. nane = nane;
this.weight = weight;

tl"\l o~ f A — f AnA-

}<_ Closing } for the constructor

String food) {
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Compound Data in Java

Beginner Scheme:

A snake 1s
. (make-snake sym num sym)

(defi ne-struct snake (nane wei ght food))

Beginner Java:

cl ass Snake {

String nane;

doubl e wei ght ;

String food,

Snake( String nane, double weight,
this. nane = nane;
this.weight = weight;
this.food = food;

}

} Closing } for the class declaration

String food) {
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake("Slinmey", 5, "grass")
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake("Slinmey", 5, "grass")

N

new starts an
Instance (a
value) of a class
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake("Slinmey", 5, "grass")
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake("Slinmey", 5, "grass")

Vent )
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake(" Sl i rr/e\y 5, "grass")

Then field values
separated by ,
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Instances of Compound Data Types

Beginner Scheme:

(make-snake ' Slinky 12 '"rats)
(make-snake "Sliney 5 'grass)

Beginner Java:

new Snake("SIinky", 12, "rats")
new Snake("SlIinmey", 5, "grass"

a
. Then)

20



Armadillos

class Dllo {
doubl e wei ght;
bool ean al i ve;
Dil |l o(doubl e wei ght,

bool ean alive) {

this.welight = wei ght;

this.alive = alive;:
}
!

new Dl lo(2, true)
new Dl lo(3, false)
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Posns

cl ass Posn {
| Nt X;
I nt vy;
Posn(i nt X,
this. x = Xx;
this.y =vy;
}
}

new Posn(0, O)

int y) {

new Posn(1l, -2)

22



AnNts

class Ant {
doubl e wei ght
Posn | oc;

Ant (doubl e wei ght, Posn loc) {

t hi s. wel ght
this.loc =

}
}

new Ant (0. 0001,
new Ant (0. 0002,

= wel ght ;
| oc:

new Posn(0, 0))
new Posn(1l, -2))
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Beginner Scheme:

Beginner Java:

Data with Variants

An ani nal
- snake
- dillo
- ant

| S elther

abstract class Animal {

}

cl ass Snake extends Ani nal
as before ...

}

class DIl o extends Ani nal
as before ...

}

cl ass Ant extends Ani nal
as before ...

{

{

{
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Beginner Scheme:

Beginner Java:

abstract

cl ass for a data
definition with
variants

Data with Variants

An ani nal
- snake
- dillo
- ant

| S elther

abstract class Animal {

ass Snake extends Ani nal
as before ...

{

class Dillo extends Ani mal {
as before ...

}

cl ass Ant extends Ani nal
as before ...

{
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Data with Variants

Beginner Scheme: ; An animal is either
; - snake
; - dillo
; - ant
Beginner Java: abstract class Animl {
}
cl as! No fields and no el {
~ | constructor when
) a class merely
cl as. groups variants i mal {
... as before ...
}
cl ass Ant extends Aninmal {
as before ...



Beginner Scheme:

Beginner Java:

Data with Variants

- An aninal 1s elther

(‘Y\QIIQ

Change the class for
each variant by adding
ext ends then the
abs grouping class name,
} all before {

cl ass Snake extends Ani nal
... as before ...
}
class DIl o extends Ani nal
... as before ...
}
cl ass Ant extends Ani mal {
as before ...

{

{
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Data with Variants

Beginner Scheme: ; An animal is either
; - snake
; - dillo
; - ant
Beginner Java: abstract class Aninmal {
}
cl ass Snake extends Ani mal {
... as before ...
9% .
- Nothing else s Ani mal  {
. changes
-
cl ass Ant extends Aninmal {
as before ...



Variants in Java

« A data definition with variants must refer only to other data
definitions (which are not built in)

A grade is either L] , A grade is either
- fal se , - no-grade
- num , - numgrade

A no-grade is
( make- no- gr ade)
(define-struct no-grade ())

A numgrade iIs
(make- num grade num
(define-struct numgrade (n))

» A data definition can be a variant in at most one other data
definition

29-32



