A Stack of
Objects
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A card game often
has a deck.

And a deck
behaves like a
stack.
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| need a card
object.
Each card will be

added to my card
deck

MOST: 6/5 MA MOST: 6/3 MOST: 6/3

Num: 1, 2, or 3

Name: Maki Roll

Image: Maki.png = image #6
Msg: Most: 6/3




public class Sushi {

private int num;
private String name;

public Sushi () {
num = 2;
name = "Maki Roll";

}

public Sushi (int n, String na) {
num = n;
name = na;

}

public String getName () {
return name;

}

public int getNum () {
return num,

}

Instance
variables

public int getPic () {

if (name.equals ("Maki Roll"))
return 6;

else if (name.equals ("Spoon"))
return 5;

else if (name.equals ("Chopsticks"))
return 4;

else if (name.equals ("Uramaki"))
return 3;

else if (name.equals ("Egg Nigiri"))
return 2;

else //if (name.equals ("Sashimi"))
return 1;

}

public String getMsg () {

if (name.equals ("Maki Roll"))
return "Most: 6/3";

else if (name.equals ("Spoon"))
return "Ask for any card, swap left";

else if (name.equals ("Chopsticks"))
return "Swap for 2";

else if (name.equals ("Uramaki"))
return "First to 10: 8/5/2";

else if (name.equals ("Egg Nigiri"))
return "1";

else //if (name.equals ("Sashimi"))
return "x3=10";

public boolean equals (Sushi s) {
if (s.getName () == name &&
s.getNum () == num)
return true;
else
return false;

public int compareTo (Sushi s) {
if (name.compareTo (s.getName()) > 1)
return 1;
else if (name.equals (s.getName ()) &&
num > s.getNum ())
return 1;
else if (s.getName () == name &&
s.getNum () == num)
return O;
else | '
return -1; -
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public class Sushi {

private int num;
private String name;

Instance
variables

public Sushi () { 2
num = 2;

name = "Maki Roll";

}

public Sushi (int n, String na) {

num = n;
name = na;

}

public String getName () {
return name;

}

public int getNum () {
return num,

}

public int getPic () {

if (name.equals ("Maki Roll"))
return 6;

else if (name.equals ("Spoon"))
return 5;

else if (name.equals ("Chopsticks"))
return 4;

else if (name.equals ("Uramaki"))
return 3;

else if (name.equals ("Egg Nigiri"))
return 2;

else //if (name.equals ("Sashimi"))
return 1;

}

public String getMsg () {

if (name.equals ("Maki Roll"))
return "Most: 6/3";

else if (name.equals ("Spoon"))
return "Ask for any card, swap left";

else if (name.equals ("Chopsticks"))
return "Swap for 2";

else if (name.equals ("Uramaki"))
return "First to 10: 8/5/2";

else if (name.equals ("Egg Nigiri"))
return "1";

else //if (name.equals ("Sashimi"))
return "x3=10";

public boolean equals (Sushi s) {
if (s.getName () == name &&
s.getNum () == num)
return true;
else
return false;

public int compareTo (Sushi s) {
if (name.compareTo (s.getName()) > 1)
return 1;
else if (name.equals (s.getName ()) &&
num > s.getNum ())
return 1;
else if (s.getName () == name &&
s.getNum () == num)
return O;
else | '
return -1; -
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public class Sushi { Instance
variables

private int num;
private String name;
blie Sushi (14
P constructor
num = 2;

name = "Maki Roll";

}

public Sushi (int n, String na) {
num = n;
name = na;

Constructor

where they
} pick

public String getName () {

return name;
) ==
public int getNum () {

public int getPic () {

}

if (name.equals ("Maki Roll"))
return 6;

else if (name.equals ("Spoon"))
return 5;

else if (name.equals ("Chopsticks"))
return 4;

else if (name.equals ("Uramaki"))
return 3;

else if (name.equals ("Egg Nigiri"))
return 2;

else //if (name.equals ("Sashimi"))
return 1;

public String getMsg () {

}

if (name.equals ("Maki Roll"))
return "Most: 6/3";

else if (name.equals ("Spoon"))
return "Ask for any card, swap left";

else if (name.equals ("Chopsticks"))
return "Swap for 2";

else if (name.equals ("Uramaki"))
return "First to 10: 8/5/2";

else if (name.equals ("Egg Nigiri"))
return "1";

else //if (name.equals ("Sashimi"))
return "x3=10";

public boolean equals (Sushi s) {
if (s.getName () == name &&
s.getNum () == num)
return true;
else
return false;

public int compareTo (Sushi s) {
if (name.compareTo (s.getName()) > 1)
return 1;
else if (name.equals (s.getName ()) &&
num > s.getNum ())
return 1;
else if (s.getName () == name &&
s.getNum () == num)
return O;
else ,
return -1; -]




public class Sushi { Instance
variables
private int num;
private String name;
ublle Sushi (1
P constructor
num = 2;
name = "Maki Roll";

}

public Sushi (int n, String na) {

num =n;
Constructor
name = na, where they
} pick

public String getName () {

return name;
) ==
public int getNum () {

public int getPic () { m

if (name.equals ("Maki Roll"))
return 6;

else if (name.equals ("Spoon"))
return 5;

else if (name.equals ("Chopsticks"))
return 4;

else if (name.equals ("Uramaki"))
return 3;

else if (name.equals ("Egg Nigiri"))
return 2;

else //if (name.equals ("Sashimi"))
return 1;

}

public String getMsg () {

if (name.equals ("Maki Rollm
return "Most: 6/3";

else if (name.equals ("Spoon"))
return "Ask for any card, swap left";

else if (name.equals ("Chopsticks"))
return "Swap for 2";

else if (name.equals ("Uramaki"))
return "First to 10: 8/5/2";

else if (name.equals ("Egg Nigiri"))
return "1";

else //if (name.equals ("Sashimi"))
return "x3=10";

}

public boolean equals (Sushi s) {
if (s.getName () == name &&
s.getNum () == num)
return true;
else
return false;

public int compareTo (Sushi s) {
if (name.compareTo (s.getName()) > 1)
return 1;
else if (name.equals (s.getName ()) &&
num > s.getNum ())
return 1;
else if (s.getName () == name &&
s.getNum () == num)
return O;

else '
return -1; e




public class Sushi { public int getPic () { m
Instance if (name.equals ("Maki Roll"))
variables

. . return 6;
private int num; else if (name.equals ("Spoon"))
private String name; return 5;
else if (name.equals ("Chopsticks"))
. . Default return 4;
pUbIIC Sushi () { else if (name.equals ("Uramaki"))
num = 2; return 3;
name = "Maki Roll"; else if (name.equals ("Egg Nigiri"))
} return 2;
else //if (name.equals ("Sashimi"))
return 1;
public Sushi (int n, String na) { }
num = n;
Constructor public String getMsg () {
name = na, where they if (name.equals ("Maki Rollm
} pick return "Most: 6/3";

else if (name.equals ("Spoon"))

. . return "Ask for any card, swap left";
pUbIIC String getName () { else if (name.equals ("Chopsticks"))

return name; return "Swap for 2";

} m else if (name.equals ("Uramaki"))
return "First to 10: 8/5/2";

else if (name.equals ("Egg Nigiri"))
return "1";

else //if (name.equals ("Sashimi"))
return "x3=10";

}

public int getNum () {

public boolean equals (Sushi s) {
if (s.getName () == name &&
s.getNum () == num)
return true;

else Facilitator
return false;
}
Facilitator

public int compareTo (Sushi s) {
if (name.compareTo (s.getName()) > 1)
return 1;
else if (name.equals (s.getName ()) &&
num > s.getNum ())
return 1;
else if (s.getName () == name &&
s.getNum () == num)
return O;

else j

return -1;

Sort by name,

then by num




Making an ADT of Objects

* (Objects can build on each other.
* For example, we can make a stack of cards
or a queue of printer jobs.

Steps
1.Change name of class (eg. Stack -> SushiStack).
2.Change name of constructor
3.Change all “Object” to your Object.

(eg. Object -> Sushi)




public class Stack {
private int count;

private Object data[] = new Object [50]; public Object pop () {

count--;
return data [count];

public Stack () { )

count =0;

} public Object peek () {

return data [count--];

public void push (Object addMe) { }

data [count] = addMe;

count++; : :
\ public boolean isEmpty () {
return count == 0;
public int size () { } CHOPSTICKS #2%| 489
return count; L
\ public void clear () {
count = 0;
}

public boolean isFull () {
return (count == 50);

}

}



public class Stack {
private int count;

private Object data[] = new Object [50]; public Object pop () {

count--;
return data [count];

public Stack () { )

count =0;

} public Object peek () {

return data [count--];

public void push (Object addMe) { }

data [count] = addMe;

count++; : :
\ public boolean isEmpty () {
return count == 0;
public int size () { } R
return count; L
\ public void clear () {
count =0;
}

public boolean isFull () {
return (count == 50);

}

}



Change class name to distinguish from other Stacks
public class SushiStack {

private int count; _ '
privatedata[] = new[50]; pUbI'C pop () {

count--;

public SushiStack () { } return data [count];
count =0;

} publiclIEAN peek () {

public void push (BEIEINaddMe) { return data [count--];

data [count] = addMe; }
t++:
} count++; public boolean isEmpty () {
return count == 0;
}

public int size () {
return count;

}

public void clear () {
count = 0;
}

public boolean isFull () { )

return (count == 50);

}
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Using your ADT of Objects

Requires 3 classes: (1) Object, (2) ADT of Objects
and (3) Runner file

In the runner; construct an ADT of Objects:
SushiStack s = new SushiStack ();

Make object first and add object:
Sushi n = new Sushi (1,"Chopsticks");
s.push (n);

Or make and add all in one line:
s.push (new Sushi (1,"Egg Nigiri"));




public class SushiStackRunner {
public static void main (String args|]) {

SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks");
s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri"));

Sushi temp = s.pop();
System.out.printin(temp.getName());




public class SushiStackRunner {

public static void main (String args|]) {
SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks"); !
s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri"));

Sushi temp = s.pop(); ;
System.out.printin(temp.getName());
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public class SushiStackRunner {
public static void main (String args|]) {
SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks");

s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri"));

Sushi temp = s.pop();
System.out.printin(temp.getName());

CHOPSTICKS 72| £

MOST: 6/3




public class SushiStackRunner {
public static void main (String args|[]) {
SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks");
s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri"));

Sushi temp = s.pop();
System.out.println(temp.getName()); S



public class SushiStackRunner {
public static void main (String args|]) {
SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks");
s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri"));

Sushi temp = s.pop();
System.out.printIn(temp.getName());

d:
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public class SushiStackRunner {
public static void main (String args|]) {

SushiStack s = new SushiStack ();
Sushi n = new Sushi ();
Sushi n2 = new Sushi (1,"Chopsticks");
s.push (n);
s.push (n2);
s.push (new Sushi (1,"Egg Nigiri")); , ’
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Sushi temp = s.pop();
System.out.printin(temp.getName());
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Looking
at the

sheet:

cards.

to the stack.

public class MathQuestion {
private int nl;
private int n2;

public MathQuestion(){
nl (int) (Math.random()*5);
n2 (int) (Math.random()*5);

¥
public MathQuestion(int range){

nl (int) (Math.random()*range);
n2 (int) (Math.random()*range);

¥
public String getQuestion(){

J//returns guestion in format 3 + 4 = ?

¥
public int getAnswer(){

return (nl+n2);

¥

1. These three classes simulate a series of addition questions on a stack of flash

Fill in the MathQuestion - the class to hold each flash card. Adapt the Stack class
to hold a Stack of MathQuestions. Fill in the Runner class to add three questions

public void newQuestion(){
nl (int) (Math.random()*5);
n2 (int) (Math.random()*5);

¥

public void newQuestion(int range){

¥

public boolean checkAnswer (int guess){
//return true if guess equals the answer
J//false otherwise



1. These three classes simulate a series of addition questions on a stack of flash
cards.

Fill in the MathQuestion - the class to hold each flash card. Adapt the Stack class
to hold a Stack of MathQuestions. Fill in the Runner class to add three questions
to the stack.

public class MathQuestion {
private int nl;
private int n2;

public void newQuestion(){

public MathQuestion(){ nl = (int)(Math.random()*5);
nl = (int)(Math.random()*5); n2 = (int)(Math.random()*5);
n2 = (int)(Math.random()*5); 1

¥ public void newQuestion(int range){

public MathQuestion(int range){

nl = (int)(Math.random()*range);

n2 = (int)(Math.random()*range);
} }
public String getQuestion(){ public boolean checkAnswer (int guess){
//returns question in format 3 + 4 = ? //return true if guess equals the answer

J//false otherwise

return n1 + “+” + n2+ “=?";

¥
public int getAnswer(){

return (nl+n2);

¥ }



1. These three classes simulate a series of addition questions on a stack of flash
cards.

Fill in the MathQuestion - the class to hold each flash card. Adapt the Stack class
to hold a Stack of MathQuestions. Fill in the Runner class to add three questions
to the stack.

public class MathQuestion {
private int nl;
private int n2;

public void newQuestion(){

public MathQuestion(){ nl = (int)(Math.random()*5);
nl = (int)(Math.random()*5); n2 = (int)(Math.random()*5);
n2 = (int)(Math.random()*5); 1
¥ ) { Y public void newQuestion(int range){
public MathQuestion(int range _ * .
Nl = (int)(Math.random()*range): nl = (int) (Math.random()*range;
n2 = (int)(Math.random()*range); n2 = (int) (Math.random()*range;
¥ }
public String g?tQU?StiDﬁ(]{ public boolean checkAnswer (int guess){
//returns question in format 3 + 4 = ? //return true if guess equals the answer

J//false otherwise

return n1 + “+” + n2+ “=?";

¥
public int getAnswer(){

return (nl+n2);

¥ }



1. These three classes simulate a series of addition questions on a stack of flash
cards.

Fill in the MathQuestion - the class to hold each flash card. Adapt the Stack class
to hold a Stack of MathQuestions. Fill in the Runner class to add three questions
to the stack.

public class MathQuestion {
private int nl;
private int n2;

public void newQuestion(){

public MathQuestion(){ nl = (int)(Math.random()*5);
nl = (int)(Math.random()*5); n2 = (int)(Math.random()*5);
n2 = (int)(Math.random()*5); 1

¥ public void newQuestion(int range){

public MathQuestion(int range){ nl = (int) (I\/Iath random()*range'

nl = (int)(Math.random()*range);
n2 = (int)(Math.random()*range); n2 = (int) (Math.random()*range;
) }
public String g?tQU?StiDﬁ(]{ public boolean checkAnswer (int guess){
//returns question in format 3 + 4 = ? //return true if guess equals the answer
J//false otherwise
return nl + “+” + n2+ “=?"; if (n1+n2)==guess)
) return true;
public int getAnswer(){ else
return (nl+n2); return false:
} } ’



public class MathQuestion {

MathQueSt|on private int nil;

private int n2;

public class Stack {

private int count;

private [object] datar] = new [objecd] [s01; public pop () {{

public Stack () { count--;
count = 0; return data [count];
1 h
public void push addMe) { public peek () {
data [count] = addMe; return data [count--];
count++; h
h
public boolean isEmpty () {
public int size () { return count == 8;
return count; }
h
public void clear () {
public boolean isFull () { count = @;
return (count == 58); }

h ¥



Stack s = new Sta{:k(}; Add|ngA MathQUEStion
MathQuestion q = new MathQuestion();

s.push(q);
//Add two more questions

public MathQuestion(){
nl = (int)(Math.random()*5);
n2 = (int)(Math.random()*5);

by
public MathQuestion(int range){

nl (int) (Math.random()*range);
n2 (int) (Math.random()*range);




Stack s = new Sta{:k(}; Add|ngA MathQUEStion
MathQuestion q = new MathQuestion();

s.push(q);
//Add two more questions

public MathQuestion(){
nl = (int) (Math.random()*5);
n2 = (int)(Math.random()*5);

. ¥
S.pUSh(neW MathQUEStlon(6)); public MathQuestion(int range){
nl = (int)(Math.random()*range);
n2 = (int)(Math.random()*range);




Stack s = new Sta{:k(}; Add|ngA MathQUEStion
MathQuestion q = new MathQuestion();

s.push(q);
//Add two more questions

public MathQuestion(){
nl = (int) (Math.random()*5);
n2 = (int)(Math.random()*5);

. ¥
S.pUSh(neW MathQUEStlon(6)); public MathQuestion(int range){
nl = (int)(Math.random()*range);
n2 = (int)(Math.random()*range);

s.push(new MathQuestion()); !




Stack s = new Stack();
MathQuestion q = new MathQuestion();

s.push(q);
//Add two more questions

s.push(new MathQuestion(6));

s.push(new MathQuestion());

Adding A MathQuestion

public MathQuestion(){
nl = (int)(Math.random()*5);
n2 = (int)(Math.random()*5);

by
public MathQuestion(int range){

nl (int) (Math.random()*range);
n2 (int) (Math.random()*range);

MathQuestion g1 = new MathQuestion(25);

s.push(ql);



|

Stack s = new Stack();
MathQuestion q = new MathQuestion();

s.push(q);
//Add two more questions

s.push(new MathQuestion(6));

s.push(new MathQuestion());

Adding A MathQuestion

public MathQuestion(){
nl = (int)(Math.random()*5);
n2 = (int)(Math.random()*5);

by
public MathQuestion(int range){

nl = (int)(Math.random()*range);
n2 = (int)(Math.random()*range);

MathQuestion g1 = new MathQuestion(25);

s.push(ql);

MathQuestion g2 = new MathQuestion();
s.push(g2);
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2. This code simulates a printer queue.
(a) Fill in the Printerjob Object
printer Ready (b) Adapt the Queue class so that it stores a queue
h of PrintJobs.
(c) Create a Queue. Add two PrintJobs to the Queue.

public double getTime(){

public class Printerlob { 1

public boolean equals(Printerlob j){
private String filename;
private double time;

public PrinterJob(){

¥
public int compareTo(PrinterJob j){
T if(time < )
public PrinterJob(5tring fn, double t){ return -1;
else if(time == )
return 9;
else
} return 1;
public void setFileName(String fn){ T
public String toString(){
T [/returns a phrase like Templ.doc was
public void setTime(double t){ // added to the printer queue at 3.30

public 5tring getFileName(){
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2. This code simulates a printer queue.
(a) Fill in the Printerjob Object
printer Ready (b) Adapt the Queue class so that it stores a queue
h of PrintJobs.
(c) Create a Queue. Add two PrintJobs to the Queue.

public double getTime(){

public class Printerlob { 1

public boolean equals(Printerlob j){
private String filename;
private double time;

public PrinterJob(){
filename = “name.doc”;

. ¥

time = 6-3(k public int compareTo(PrinterJob j){
T if(time < )
public PrinterJob(5tring fn, double t){ return -1;

. . else if(time == )

filename = fn; return 0:

time =1t; else
} return 1;
public void setFileName(String fn){ T

public String toString(){

T [/returns a phrase like Templ.doc was
public void setTime(double t){ // added to the printer queue at 3.30

¥
public 5tring getFileName(){

} ¥
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2. This code simulates a printer queue.
(a) Fill in the Printerjob Object
printer Ready (b) Adapt the Queue class so that it stores a queue
h of PrintJobs.
(c) Create a Queue. Add two PrintJobs to the Queue.

public double getTime(){

public class Printerlob { 1

public boolean equals(Printerlob j){
private String filename;
private double time;

public PrinterJob(){
filename = “name.doc”;

. ¥
time = 6-3(k public int compareTo(PrinterJob j){
T if(time < )
public PrinterJob(5tring fn, double t){ return -1;
. . else if(time == )
filename = fn; return 0:
time =1t; else
} return 1;
public void setFileName(String fn){ T
filename = fn; public String toString(){
T [/returns a phrase like Templ.doc was
public void setTime(double t){ // added to the printer queue at 3.30

time =t;

¥

public String getFileName(){
return filename;

1 +
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2. This code simulates a printer queue.
(a) Fill in the Printerjob Object
printer Ready (b) Adapt the Queue class so that it stores a queue
h of PrintJobs.
(c) Create a Queue. Add two PrintJobs to the Queue.

public double getTime(){

: return time;
public class Printerlob {

public boolean equals(Printerlob j){
return j.getTime()==time &&
j.getFileName().equals(filename))

private String filename;
private double time;

public PrinterJob(){
filename = “name.doc”;

. ¥
time = 6-3(k public int compareTo(PrinterJob j){
T if(time < )
public PrinterJob(5tring fn, double t){ return -1;
. . else if(time == )
filename = fn; return 0:
time =1t; else
} return 1;
public void setFileName(String fn){ T
filename = fn; public String toString(){
T [/returns a phrase like Templ.doc was
public void setTime(double t){ // added to the printer queue at 3.30

time =t;

¥

public String getFileName(){
return filename;

1 +
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2. This code simulates a printer queue.
(a) Fill in the Printerjob Object
printer Ready (b) Adapt the Queue class so that it stores a queue
h of PrintJobs.
(c) Create a Queue. Add two PrintJobs to the Queue.

public class Printerlob {

private String filename;
private double time;

public PrinterJob(){
filename = “name.doc”;
time = 6.30;

¥

public PrinterJob(5tring fn, double t){
filename = fn;

time =t;
¥
public void setFileName(String fn){

filename = fn;

¥
public void setTime(double t){
, time =t;

public 5tring getFileName(){

return filename;
¥

public double getTime(){
return time;

public boolean equals(Printerlob j){
return j.getTime()==time &&
j.getFileName().equals(filename))

¥
public int compareTo(PrinterJob j){

if(time < j.getTime() )
return -1; ) )

else if(time == _ j.getTime() )
return 9;

else
return 1;

}

public String toString(){

[/returns a phrase like Templ.doc was
// added to the printer queue at 3.308

return filename + “was added
to the printer queue at” +time;




PrinterJob

public class Queue {

private|Object] data[] = new|Object| [58]; public class PrinterJob {

private int count;

private int head; private String filename;
private double time;

public Queue () {
count = @;

head = 8;
} public peek () {
public void enqueue ualue) { return data [head];
int tail = (head + count) % data.length; }
data [tail] = value;
count++; public int size () {
h return count;
publi m dequeue () { /
temp = data [head]; public boolean isEmpty () {
count--, return (count == @);
head = (head + 1) % data.length; }

return temp;



public class Printerlob {

Create a Queue.
. private String filename;
Add two Print Jobs to the queue. private double time;

public PrinterJob(){

— : )
Queue q new Queue()’ public PrinterJob(5tring fn, double t){
, }
i g.enqueue(new PrinterJob());
public class Queue {
. ivate Object dat = Object [50];
g.enqueue(new PrinterJob(“hello.png”, 3:30); et ampres el = new Obgect 1501
private int head;
. _ . “ ” . . blic Q () 1
PrinterJob p = new PrinterJob(“frog.pdf”, 5:00); P ount = 0
g.enqueue(p); } head = 0;

n PrinterJob p2 = new PrinterJob();
g.enqueue(p2);
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