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/1 joilll bank/ BankAccount . java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

\**

* A BankAccount object has a private field to keep track

* of this account’s current bal ance, and public nmethods to
* return and change the bal ance.

10 =

11 * @ee Bank

12 * @ersion 1

©CoO~NOURAWNER

13 */

14

15 public class BankAccount

16 {

17 private int balance; // work only in whole dollars
18

19 [**

20 * A constructor for creating a new bank account.
21 *

22 * @araminitial Bal ance the openi ng bal ance.
23 */

24

25 publ i c BankAccount( int initialBalance )

26 {

27 this.deposit( initialBalance );

28 }

29

30 [**

31 * Wthdraw the anount requested.

32 *

33 * @aram anmount the amount to be withdrawn.
34 */

35

36 public void withdraw( int amount )

37 {

38 bal ance = bal ance - anount;

39 }

40

41 [**

42 * Deposit the anopunt requested.

43 *

44 * @aram anmount the amobunt to be deposited.
45 */

46

47 public void deposit( int amount )

48 {

49 bal ance = bal ance + anount;

50 }

51

52 [**

53 * The current account bal ance.

54 *

55 * @eturn the current bal ance.

56 */
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57

58 public int getBal ance()
59 {

60 return bal ance;

61 }

62 }
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/1 joilll bank/ Bank. j ava

/
/

/
/

* ok ok kR ok Xk ok k% ok F

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker
*
A Bank object sinulates the behavior of a sinple bank/ATM
It contains a Terminal object and two BankAccount objects.
Its single public nethod is open, which opens the this Bank
for business, pronpting the custonmer for input.
To create a Bank and open it for business issue the command
<code>j ava Bank</code>.
@ee BankAccount
@ersion 1
/

public class Bank

{

private String bankNane; /1 the name of this Bank

private Term nal atm /1 for talking with the custoner
private BankAccount accountl; // two accounts to play with
private BankAccount account?2;

private static final int I N TIAL_BALANCE = 200;
private static final String HELPSTRI NG =
"Transactions: exit, help, deposit, wthdraw, balance";

-~
*

* Ok Ok k k Ok

-~

Construct a Bank with the given nane.
Create two new BankAccounts, each with a starting bal ance
of initialBalance.

@ar am narme the nane of the Bank.

public Bank( String nane )

{
bankName = nane;
atm = new Ternminal ();
account 1 = new BankAccount ( | NI TI AL_BALANCE );
account 2 = new BankAccount ( | NI TI AL_BALANCE );
}
\**
* QOpen the Bank for business.
*
* Send a whi chAccount nessage pronpting for a BankAccount
* nunber, then send a processTransacti onsFor Account
* message to do the work.
*
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public void open()
{
atmprintin( "Wl come to " + bankNane );
bool ean bankl sOpen = true;
while ( banklsCpen ) {
BankAccount account = this.whichAccount();
if ( account == null ) {
bankl sOpen = fal se;
}

el se {
this. processTransacti onsFor Account (account);

}
atmprintln( "Goodbye from" + bankNane );

/1 Pronpt the user for an account nunber and return the
/'l correspondi ng BankAccount object. Return null when
/1 the Bank is about to close.

private BankAccount whi chAccount ()

{
int account Nunber =
atmreadl nt ("Account nunber (1 or 2), 0 to shut down: ");
if ( accountNunber == 1) {
return account1;
}
else if ( accountNumber == 2 ) {
return account 2;
}
else if ( accountNumber == 0 ) {
return null;
}
el se {
atmprintin( "No account nunbered " +
account Nunber + "; try again" );
return this.whichAccount();
}
}

/1 Pronpt the user for transaction to process.
/1 Then send an appropriate nessage to account.

private void processTransacti onsFor Account ( BankAccount account)

{
atmprintln( HELPSTRING );

bool ean noreTransactions = true;
while ( noreTransactions ) {
String command = atmreadwWwrd( "transaction: " );
if ( command. equal s( "exit" ) ) {
noreTransactions = fal se;
}

else if ( command. equal s( "help" ) ) {
atmprintln( HELPSTRING );
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113 }

114 else if ( conmand. equal s( "deposit" ) ) {
115 int amount = atmreadlnt( "anount: " );
116 account . deposi t( amunt );

117 }

118 else if ( conmand. equal s( "withdraw' ) ) {
119 int amount = atmreadlnt( "anount: " );
120 account.w thdraw( amount );

121 }

122 else if ( conmand. equal s( "bal ance" ) ) {
123 atmprintln( account.getBal ance() );

124 }

125 el se{

126 atmprintln("sorry, unknown transaction" );
127 }

128 }

129 }

130

131 [ **

132 * The Bank simulation program begins here when the user
133 * jissues the command <code>java Bank</code>.

134

135 * @aramargs the command |ine argunments (ignored).
136 */

137

138 public static void main( String[] args )

139 {

140 Bank javaBank = new Bank( "Engul f and Devour" );
141 j avaBank. open() ;

142 }

143 '}
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/1 joillllights/TrafficLight.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

i nport java.awt.*;
i mport java.awt.event.*;

©CoO~NOURAWNER

\**

10 * A TrafficLight has three I enses: red, yellow and green.

11 * It can be set to signal Go, Caution, Stop or Wlk.

12 =

13 * @ersion 1

14 =/

15

16 public class TrafficLi ght extends Panel

17 {

18 /'l Three Lenses and a Button

19

20 private Lens red = new Lens( Color.red );
21 private Lens yell ow = new Lens( Color.yellow);
22 private Lens green = new Lens( Col or.green );
23 private Button nextButton = new Button("Next");
24

25 [**

26 * Construct a traffic light.

27 */

28

29 public TrafficLight()

30 {

31 thi s. set Layout (new Bor der Layout ());

32

33 I/ create a Panel for the Lenses

34 Panel | ensPanel = new Panel ();

35 | ensPanel . set Layout ( new GridLayout( 3, 1) );
36 | ensPanel . add( red );

37 | ensPanel . add( yellow );

38 | ensPanel . add( green );

39 this. add( BorderLayout.NORTH, |ensPanel );

40

41 /1 configure the "Next" button

42 Sequencer sequencer = new Sequencer( this );
43 Next But t onLi st ener payAttention =

44 new Next ButtonLi stener( sequencer );

45 next But t on. addAct i onLi st ener ( payAttention );
46 t hi s. add( Border Layout . CENTER, nextButton);
47 }

48

49 /1 Methods that change the Iight

50

51 [ **

52 * Set the light to stop (red).

53 */

54

55 public void setStop()

56 {
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57 red.turnOn();

58 yellow. turnOif();

59 green.turnOf();

60 }

61

62 [ **

63 * Set the light to caution (yellow).
64 */

65

66 public void setCaution()

67 {

68 red. turnOof();

69 yel l ow. turnOn();

70 green.turnOrf();

71 }

72

73 [**

74 * Set the light to go (green).

75 */

76

77 public void setGo()

78 {

79 red.turnoif();

80 yel low. turnOf();

81 green. turnOn();

82 }

83

84 [ **

85 * Set the light to wal k.

86 *

87 * (I'n Boston, red and yel |l ow signal walk.)
88 */

89

90 public void setWal k()

91 {

92 red.turnOn();

93 yel low. turnOn();

94 green.turnOif();

95 }

96

97 [ **

98 * The traffic light sinulation starts at nain.
99 *

100 * @aram args ignored.

101 */

102

103 public static void main( String[] args )
104 {

105 Frame frane = new Frane();
106 TrafficLight light = new TrafficLight();
107 frame.add( light );

108 frame. addW ndowLi st ener ( new Shut DownLi ght ()
109 frane. pack();

110 frame. show);

111 }

112
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113 /1 A shut DownLi ght instance handl es cl ose events generated
114 /1 by the underlying wi ndow systemwi th its w ndowd osi ng
115 /1 et hod.

116 /1

117 /1 This is an inner class, declared inside the

118 /1 TrafficLight class since it’s used only here.

119

120 private static class Shut DownLi ght extends W ndowAdapt er
121 {

122 /1 Cose the window by shutting down the Iight.

123

124 public void wi ndowC osi ng (W ndowEvent e)

125 {

126 System exit(0);

127 }

128 }

129 }

130

131




Jan 31 13:17 2003 Listing 1.4 NextButtonListener.java Page 1

©CoO~NOURAWNER

/1 joillllights/ NextButtonListener.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

i nport java.awt.event.*;

\**

* A Next ButtonLi stener sends a "next" nessage to its

* Sequencer each tine a button to which it is listening
* is pressed.

*

* @ersion 1

*/

public class NextButtonListener inplenents ActionListener

{

private Sequencer sequencer;

\**
* Construct a listener that "listens for" a user’s
* pressing the "Next" button.

* @aram sequencer the Sequencer for the TrafficLight.
*
/

publ i c Next ButtonListener( Sequencer sequencer )

{

thi s. sequencer = sequencer;

\**

* The action performed when a push of the button is detected:
* send a next nmessage to the Sequencer to advance it to

* its next state.

@aram event the event detected at the button.
/

EE

public void actionPerforned( ActionEvent event )

{

t hi s. sequencer. next();
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/1 joillllights/ Sequencer.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

| **

* A Sequencer controls a TrafficLight. It maintains fields

* for the light itself and the current state of the light.

*

* Each time it receives a "next" nessage, it advances to the
* next state and sends the light an appropriate nessage.

*

* @ersion 1

*/

public class Sequencer

{
/1 the TrafficLight this Sequencer controls
private TrafficLight light;

I/ represent the states by ints

private final static int GO =
private final static int CAUTION =
private final static int STOP =

private int currentState;

\**

* Construct a sequencer to control a TrafficLight.

*

@aram |ight the TrafficLight we wish to control.

*/

public Sequencer( TrafficLight light )

{
this.light = 1ight;
this.currentState = GO
this.light.setCGo();

}

\**

* How the |ight changes when a next Button is pressed
* depends on the current state. The sequence is

* G -> CAUTION -> STOP -> QO

*/

public void next()

{

switch ( currentState ) {

case GO
this.currentState = CAUTI ON,
this.light.setCaution();
br eak;

case CAUTI ON:

Jan 31
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this.currentState = STOP;
this.light.setStop();
br eak;

case STOP:
this.currentState = GO
this.light.setCo();
br eak;

default: // This will never happen
Systemerr.println("Wat col or

is the light?!'");
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1 // joillllights/Lens.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 inport java.awt.*;

7

m \.»*

9 * A lLens has a certain color and can either be turned on
10 * (the color) or turned off (black).

11 *

12 * @ersion 1

13 */

14

15 public class Lens extends Canvas

16 {

17 private Color onCol or; /1 color on

18 private Color offColor = Color.black; // color off

19 private Col or currentCol or; /1l color the lens is now
20

21 private final static int SIZE = 100; // how big is this Lens?
22 private final static int OFFSET = 20; // offset of Lens in Canvas
23

24 [**

25 * Construct a Lens to display a given color.

26 *

27 * The lens is black when it’'s turned off.

28 *

29 * @aramcolor the color of the lens when it is turned on.
30 */

31

32 public Lens( Col or color )

33 {

34 t hi s. set Background( Col or. bl ack );

35 this.onColor = color;

36 this.setSize( SIZE, SIZE);

37 this.turnOf();

38 }

39

40 [**

41 * How this Lens paints itself.

42 *

43 * @aramg a Gaphics object to manage brush and col or information.
44 */

45

46 public void paint( Gaphics g)

47 {

48 g.setColor( this.currentColor );

49 g.fillOval ( OFFSET, OFFSET,

50 SI ZE - OFFSET*2, SIZE - OFFSET*2 );
51 }

52

53 [**

54 * Have this Lens display its color.

55 */
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57 public void turnOn()

58 {

59 current Col or = onCol or;
60 this.repaint();

61 }

62

63 | **

64 * Darken this |ens.

65 */

67 public void turnOf()

68 {

69 current Col or = of fCol or;
70 this.repaint();

72}
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/
/
/
/

/ joilllestore/ EStore.java

/

/

/ Copyright 2003 Bill Canpbell and Ethan Bol ker

* k

* An EStore object sinulates the behavior of a sinple on line
* shoppi ng web site.
*

* |t contains a Ternminal object to nodel the customer’s browser

* and several ltemobjects a custoner can add to her ShoppingCart.

*

* @ersion 1
*/

public class EStore

{

private String storeName = "Virtual Mninmal Mninall";

/1 Use a Term nal object to communicate w th customers.
private Term nal browser = new Terninal ();

/1 The store stocks two kinds of Itens.
private Item w dget = new Iten(10); //
private Item gadget = new Item(13); //

wi dgets cost $10
gadgets cost $13

private String selectionList = "(gadget, wi dget, checkout)";

\**

* Visit this EStore.

*

* Loop allowing visitor to select itens to add to her
* Shoppi ngCart .

*/

public void visit()

{
// Create a new, enpty ShoppingCart.
Shoppi ngCart basket = new Shoppi ngCart();

/1 Print a friendly wel cone nessage.
browser.printIn( "Wl come to " + storeNane );

// Change to fal se when custonmer is ready to |eave:
bool ean still Shopping = true;

while ( still Shopping ) {

It em next Purchase = selectlten();
if ( nextPurchase == null ) {
still Shopping = fal se;

}

el se {
basket . add( next Purchase );

}

int nunmber Purchased = basket. get Count ();
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104
105

i nt total Cost = basket. get Cost () ;

browser.println("W are shipping " + nunberPurchased +
browser. println("and chargi ng your account $" + total Cost);
browser. println("Thank you for shopping at " + storeNane);

// Discover what the custoner wants to do next:

// send browser a nessage to get customer input

// exam ne response to nmake a choice

/1 if response makes no sense give custoner another chance

private Itemselectltem()

{
String itenName =
browser.readWrd("ltem" + selectionList + ":");
if ( itemNane. equal s("wi dget")) {
return w dget;
}
else if ( itenName.equal s("gadget")) {
return gadget;
}
else if ( itenNare.equal s("checkout" )) {
return null;
}
el se {
browser.printIn( "No itemnanmed " +
itenName + "; try again" );
return selectltem(); [// try again
}
}
\**

* The EStore sinulation program begins here when the user
* issues the command <code>j ava EStore</ code>.
*/

public static void main( String[] args )

// Print this to sinmulate delay while browser finds store
Systemout. println("connecting ...");

Il Create the EStore object.
EStore webSite = new EStore();

Il Visit it.
webSite.visit();

}

} // end of class EStore

Itens");
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1 // joilllestore/ltemjava

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
2 o

7 * An Item nodel s an object that m ght be stocked in a store.
8 * Each Itemhas a cost.

mw *

10 * @ersion 1

11 */

12

13 public class Item

14 {

15 private int cost;

16

17 [**

18 * Construct an |tem object.

19 *

20 *  @aramitenCost the cost of this Item
21 */

22

23 public Iten( int itenmCost )

24 {

25 cost = itenCost;

26 }

27

28 [ **

29 * How nuch does this Itemcost?
30 *

31 * @eturn the cost.

32 */

33

34 public int getCost()

35 {

36 return cost;

37 }




Jan 31 13:17 2003 Listing 1.9 ShoppingCart.java Page 1 Jan 31 13:17 2003 Listing 1.9 ShoppingCart.java Page 2
1 // joilllestorel ShoppingCart.java 57 *
2 /1 58 * @eturn the total cost.
3 /1 59 */
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker 60
5 61 public int getCost()
6 /** 62 {
7 * A ShoppingCart keeps track of a custoner’s purchases. 63 return cost;
g8 * 64 }
9 * @ee EStore 65 }

10 * @ersion 1

11 */

12

13 public class ShoppingCart

14 {

15 private int count; // nunmber of Items in this ShoppingCart
16 private int cost; // cost of Itens in this ShoppingCart
17

18 [**

19 * Construct a new enpty ShoppingCart.

20 */

21

22 publ i ¢ Shoppi ngCart ()

23 {

24 count = O;

25 cost = 0;

26 }

27

28 [**

29 * When this ShoppingCart is asked to add an Itemto itself
30 * it updates its count field and then updates its cost
31 * field by sending the Itema get Cost nessage.

32 *

33 * @aram purchase the |tem being added to this ShoppingCart.
34 */

35

36 public void add( |tem purchase )

37 {

38 count++; // Java idiomfor count = count + 1;

39 cost = cost + purchase. get Cost();

40 }

41

42 [ **

43 * \What happens when this ShoppingCart is asked how many
44 * |tens it contains.

45 *

46 * @eturn the count of |tens.

47 */

48

49 public int getCount()

50 {

51 return count;

52 }

53

54 [ **

55 * \What happens when this ShoppingCart is asked the total
56 * cost of the Itens it contains.
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1 // joil2lchangel/ Change.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
2 o

7 * Programto make change.

8 * Uses the Term nal nethod readlnt() for pronpted integer input.
@ *
10 * @ersion 2
11 */
12
13 public class Change
14 {
15 [**
16 * |llustrate sinple arithnetic.

17 */

18

19 public static void main (String[] args)
20 {
21 Terminal termnal = new Terminal ();
22 i nt anount;
23
24 anount = termnal.readl nt("Amunt, in cents: ");
25 int dimes = anount/ 10;
26 anount = anount % 10;
27 int nickels = ambunt / 5;
28 anount = anount % 5;
29 term nal . println(dines + " dinmes");
30 termnal.println(nickels + " nickels");
31 termnal.println(anount + " pennies");
32 }
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1 // joil2/linear/ Tenperatures.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

@ \**

7 * Tenperature conversion program

8 * for exercising LinearEquation objects.

@ *

10 * @ersion 2

11 */

12

13 public class Tenperatures

14 {

15 [**

16 * First a hardcoded test of Cel sius-Fahrenheit conversion,
17 * then a loop allowing the user to test interactively.

18 */

19

20 public static void main( String[] args )

21 {

22 Terminal termnal = new Terminal ();

23

24 I/ create a Celsius to Fahrenheit converter

25 Li near Equati on c2f = new Li near Equation( 9.0/5.0, 32.0 );
26

27 Il ask it to tell us its inverse, for Fto C

28 Li near Equation f2c = c2f.getlnverse();

29

30 NN NNy

31 /| Testing style 1: Hard coded, self-docunmenting //

32 RN NN NNy

33

34 termnal.println( "Hard coded self docunenting tests:" );
35 termnal.print( "c2f.conmpute( 0.0 ), should see 32.0: ");
36 termnal .println( c2f.conpute( 0.0 ) );

37 termnal.print( "f2c.conmpute( 212.0 ), should see 100.0: ");
38 termnal .printlin( f2c.conpute( 212.0 ) );

39

40 RN NNy

41 /] Testing style 2: Interactive //

42 FEEELETE i inrrd

43

44 termnal.println();

45 termnal.printin( "Interactive tests:" );

46 while ( termnal.readYesOrNo("nmore?") ) {

47 doubl e degreesCel sius =

48 term nal . readDoubl e( "Cel sius: " );

49 termnal.println(" ="

50 + c2f. conput e( degreesCel sius )
51 + " degrees Fahrenheit" );

52 doubl e degreesFahrenheit =

53 term nal . readDoubl e( "degrees Fahrenheit: " );
54 termnal.printin(" ="

55 + f2c. comput e( degreesFahrenheit )

56 + " degrees Celsius" );
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57 }
58 }
59 }
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1 // joil2/linear/LinearEquation.java 57
2 /1 58 [ **
3 /1 59 * Conpute the inverse of this |inear equation.
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker 60 *
5 61 * @eturn the LinearEquation object you get by "solving for x".
6 /** 62 */
7 * A LinearEquati on nodel s equations of the formy = nx + b. 63
8 * 64 public LinearEquation getlnverse()
9 * @ersion 2 65 {
10 */ 66 return new LinearEquation( 1.0/m -b/m);
11 67 }
12 public class LinearEquation 68 }
13
14 private double m /'l The equations’s slope
15 private double b; /1 The equations’s y-intercept
16
17 [**
18 * Construct a LinearEquation froma slope and y-intercept.
19 *
20 * @aram mthe slope.
21 * @aramb the y-intercept.
22 */
23
24 public LinearEquation( double m double b))
25 {
26 this.m=m
27 this.b = b;
28 }
29
30 [ **
31 * Construct a LinearEquation fromtwo points.
32 *
33 * @aramx1 the x coordinate of the first point
34 * @aramyl the y coordinate of the first point
35 * @aram x2 the x coordinate of the second point
36 * @aramy2 the y coordinate of the second point
37 */
38
39 public Linear Equati on( double x1, double y1,
40 doubl e x2, double y2 )
41 {
42 m=(y2 - yl) / (x2 - x1);
43 b=yl-x1*m
44 }
45
46 [ **
47 * Conpute y, given X.
48 *
49 * @aramx the input val ue.
50 * @eturn the correspondi ng val ue of y: nx+b.
51 */
52
53 public double conpute( double x )
54 {
55 return nfx + b;
56 }
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1 // joil2larithmetic/IntArithnetic.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

m \**

7 * Interactive play with integer arithnetic in Java,
8 * using a Ternminal for input and output.

9 */

10

11 public class IntArithnetic

12

13 private static Termnal termnal = new Terminal ();
14

15 [**

16 * main pronpts for pairs of nunbers to add and to divide
17 * until the bored user decides to quit.

18 */

19

20 public static void main(String[] args)

21 {

22 while ( termnal.readYesONo( "Try int z=x+y ?" ) ) {
23 trylntegerAddition( );

24 }

25 while ( termnal.readYesONo( "Try int z=x/7y?" ) ) {
26 trylntegerDivision();

27 }

28 }

29

30 /1 Prompt for two ints and add them

31

32 private static void trylntegerAddition()

33 {

34 int x =termnal.readlnt( "x =");

35 int y =termnal.readlnt( "y =" );

36 termnal.printin( "z =" + (x+y) );

37 }

38

39 /1 Pronpt for two ints and divide the first by
40 /1 the second.

41

42 private static void trylntegerDivision()

43 {

44 int x =termnal.readlnt( "x =");

45 int y=termnal.readlnt( "y =" );

46 termnal.printin( "z =" + (x/y) );

47 }
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1 // joil3/textfiles/ TextFile.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 inport java.util.Date;

L e

9 * ATextFile mimcs the sort of text file that one finds
10 * on a conputer’s file system It has an owner,

11 * a create date (when the file was created),

12 * a nodification date (when the file was |ast nodified),
13 * and String contents.

14 =

15 * @ersion 3

16 =/

17

18 public class TextFile

19 {

20 I/ Private |nplenentation

21

22 private String owner; /1 Who owns the file.

23 private Date createDate; // WWen the file was created.
24 private Date nodDat e; /1 When the file was |ast nodified.
25 private String contents; // The text stored in the file.
26

27 /1 Public Interface

28

29 [**

30 * Construct a new TextFile with given owner and

31 * contents; set the creation and nodification dates.
32 *

33 * @aram owner the user who owns the file.

34 * @aramcontents the file's initial contents.

35 */

36

37 public TextFile( String owner, String contents )

38 {

39 thi s. owner = owner;

40 this.contents = contents;

41 createDate = new Date(); // date and time now
42 nodDat e = createDate;

43 }

44

45 [**

46 * Repl ace the contents of the file.

47 *

48 * @aram contents the new contents.

49 */

50

51 public void setContents( String contents )

52 {

53 this.contents = contents;

54 nmodDat e = new Date();

55 }

56
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57 [ **

58 * The contents of a file.

59 *

60 * @eturn String contents of the file.
61 */

62

63 public String getContents()

64 {

65 return contents;

66 }

67

68 [ **

69 * Append text to the end of the file.
70 *

71 * @aram text the text to be appended.
72 */

73

74 public void append( String text )

75 {

76 this.setContents( contents + text );
77 }

78

79 [ **

80 * Append a new line of text to the end of the file.
81 *

82 * @aram text the text to be appended.
83 */

84

85 public void appendLine( String text )
86 {

87 this.setContents(contents + '\n" + text);
88 }

89

90 [ **

91 * The size of a file.

92 *

93 * @eturn the integer size of the file
94 * (the nunber of characters in its String contents)
95 */

96

97 public int getSize()

98 {

99 i nt char Count;

100 char Count = contents.length();

101 return char Count;

102 }

103

104 [**

105 * The data and time of the file' s creation.
106 *

107 * @eturn the file's creation date and tine.
108 */

109

110 public String getCreateDate()

111 {

112 return createDate.toString();
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113 }

114

115 | **

116 * The date and tine of the file's last nodification.
117 *

118 * @eturn the date and tine of the file's last nodification.
119 */

120

121 public String get ModDate()

122 {

123 return nodDate.toString();

124 }

125

126 [**

127 * The file's owner.

128 *

129 * @eturn the owner of the file.

130 */

131

132 public String getOnaner()

133 {

134 return owner;

135 }

136

137 [**

138 * A definition of main(), used only for testing this class.
139 *

140 * Executing

141 * <pre>

142 * % java TextFile

143 * </ pre>

144 * produces the output:

145 * <pre>

146 * TextFile nmyTextFile contains 13 characters.

147 * Created by bill, Sat Dec 29 14:02:37 EST 2001
148 * Hello, world.

149 *

150 * append new line "How are you today?"

151 * Hello, world.

152 * How are you today?

153 * TextFile nmyTextFile contains 32 characters.

154 * Modified Sat Dec 29 14:02:38 EST 2001

155 * </ pre>

156 */

157

158 public static void main( String[] args )

159 {

160 Terminal termnal = new Term nal ();

161 TextFile nyTextFile

162 = new TextFile( "bill", "Hello, world." );
163 termnal.printin( "TextFile nyTextFile contains " +
164 nyTextFile.getSize() +

165 " characters.");

166 termnal.println( "Created by " +

167 nyTextFile.getOmer() + ", " +

168 nyTextFile.getCreateDate() );
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169 termnal.printin( nyTextFile.getContents() );

170 terminal.println();

171 termnal . println(

172 "append new line \"How are you today?\"" );
173 nyText Fi | e. appendLi ne( "How are you today?" );

174 terminal.println( nyTextFile.getContents() );

175 terminal.printin( "TextFile nmyTextFile contains " +
176 nyTextFile.getSize() +

177 " characters.");

178 terminal.printin( "Mdified " +

179 nyText Fi |l e. get ModDate() );

180 }

181 }
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1 // joil3lshapes/ DenpShapes.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

@ \**

7 * A short denonstration programfor HLi ne and Box.
m *

9 * @ersion 3

10 */

11

12 public class DenpShapes

13 {

14 [**

15 * Paint some shapes on a Screen and draw it to a Termnal.
16 */

17

18 public static void main( String[] args )

19 {

20 Terminal t = new Termnal ();

21 Screen s = new Screen( 36, 12 );

22

23 HLi ne hl = new HLi ne( 10,

24 Box bl = new Box( 5, 6,

25 Box b2 = new Box( 5, 6,

26

27 hl.paintOn( s ); // at position (0,0)
28 bl.paintOn( s, 2, 2);

29 b2.paintOn( s, 4, 5);

30

31 t.printIn( "A Screen with an HLine and two Boxes:" );
32 s.drawm t );

33 }
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1 // joil3lshapes/HLine.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

: e

7 * A horizontal line has a length and a pai nt Char used
8 * used to paint the line on a Screen.

@ *

10 * @ersion 3

11 */

12

13 public class HLine

14 {

15 private int |ength; /1 length in (character) pixels.
16 private char paintChar; // character used for painting.
17

18 [**

19 * Construct an HLine.

20 *

21 * @aramlength Iength in (character) pixels.

22 * @aram pai nt Char character used for painting this Line.
23 */

24

25 public HLine( int length, char paintChar )

26 {

27 this.length = | ength;

28 t hi s. pai nt Char = pai nt Char;

29 }

30

31 [**

32 * Paint this HLine on Screen s at position (X,y).
33 *

34 * @arams the Screen on which this line is to be painted.
35 * @aramx the x position for the line.

36 * @aramy the y position for the line.

37 */

38

39 public void paintOn( Screen s, int x, int y)

40 {

41 for (int i =0; i <length; i =i+1) {

42 S. pai ntAt( paintChar, x+i , vy );

43 }

44 }

45

46 [**

47 * Paint this HLine on Screen s at position (0,0).
48 *

49 * @arams the Screen on which this line is to be painted.
50 */

51

52 public void paintOn( Screen s )

53 {

54 paintOn( s, 0, 0);

55 }

56
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57 [**

58 * CGet the length of this line.

59 *

60 * @eturn the length in (character) pixels.

61 */

62

63 public int getLength()

64 {

65 return | ength;

66 }

67

68 [ **

69 * Set the length of this line.

70 *

71 * @aramlength the new length in (character) pixels.
72 */

73

74 public void setLength( int length)

75 {

76 this.length = Il ength;

77 }

78

79 [**

80 * Unit test for class HLine,

81 * assunming Screen and Termi nal work.

82 */

83

84 public static void main( String[] args )

85 {

86 Terminal termnal = new Termnal ();

87

88 termnal.printin( "Unit test of HLine.");
89 termnal.printin( "You should see this Screen twice: "
90 termnal.println( "++++ttttttttttttttttb+")
91 termnal.println( "+XXXXXXXXXX +');
92 termnal.println( "+xxxxx +");
93 termnal.printin( "+ +);
94 termnal.println( "+  *x**** +");
95 termnal.println( "+ 1 +);
96 termnal.printin( "+ +");
97 termnal.println( "++++ttttttttttttttt++4")
98 termnal.printin( "");

99

100 Screen screen = new Screen( 20, 6 );
101

102 HLi ne hlinel = new HLine( 10, 'X' );

103 HLi ne hline2 = new HLine( 5, '*' );

104 HLine hline3 = new HLine( 1, '1' );

105

106 hl'i nel. pai nt On( screen );

107 hl i nel. set Lengt h(5);

108 hl'i nel. paintOn( screen, 0, 1);

109 hl i ne2. pai nt On( screen, 3, 3);

110 hli ne3. paintOn( screen, 4, 4);

111

112 screen.draw( termnal );
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113 }
114 }
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1 // joil3lshapes/Box.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

m \**

7 * A Box has a width, a height and a paintChar used

8 * used to paint the Box on a Screen.

@ *

10 * Exanples

11 * <pre>

12 * new Box( 3, 4, 'G ) new Box( 1, 1, '$ )

13 =

14 = GGG $

15 = GGG

16 = [cee

17 = GGG

18 * <[pre>

19 =

20 * @ersion 3

21 %/

22

23 public class Box

24 {

25 private int wdth; I/ width in (character) pixels
26 private int height; /1 height in (character) pixels
27 private char paintChar; // character used for painting
28

29 [**

30 * Construct a box.

31 *

32 * @aramw dth width in (character) pixels.

33 * @aram hei ght height in (character) pixels.

34 * (@aram pai nt Char character used for painting this Box.
35 */

36

37 public Box( int width, int height, char paintChar )
38 {

39 this.wdth = width;

40 t hi s. hei ght = hei ght;

41 thi s. pai nt Char = pai nt Char;

42 }

43

44 [**

45 * Paint this Box on Screen s at position (X,y).

46 *

47 * @arams the screen on which this box is to be painted.
48 * @aramx the x position for the box.

49 * @aramy the y position for the box.

50 */

51

52 public void paintOn( Screen s, int x, int y)

53 {

54 HLi ne hline = new HLi ne( wi dth, paintChar );

55 for (int i =0; i < height; i++ ) {

56 hline.paintOn( s, X, y+i );
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57 }

58 }

59

60 [**

61 * Paint this Box on Screen s at position (0,0).
62 *

63 * @arams the Screen on which this box is to be painted.
64 */

65

66 public void paintOn( Screen s )

67 {

68 paintOn( s, 0, 0); // or this.paintOn(s,0,0);
69 }

70

71 [ **

72 * Get the width of this Box.

73 *

74 * @eturn width of box (expressed as a nunber
75 * of characters).

76 */

77

78 public int getWdth()

79 {

80 return width;

81 }

82

83 [**

84 * Get the height of this Box.

85 *

86 * @eturn the height in (character) pixels.
87 */

88

89 public int getHeight()

90 {

91 return height;

92 }

93

94 [**

95 * Set the width of this Box.

96 *

97 * @aramw dth the new width in (character) pixels.
98 */

99

100 public void setWdth( int width)

101 {

102 this.width = width;

103 }

104

105 [**

106 * Set the height of this Box.

107 *

108 * @aram hei ght the new height in (character) pixels.
109 */

110

111 public void setHeight( int height )

112 {
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113 this. hei ght = height;

114 }

115

116 [**

117 * Unit test for class Box,

118 * assum ng Screen and Term nal work.

119 */

120

121 public static void main( String[] args )

122 {

123 Termnal terminal = new Term nal ();

124

125 termnal.printin( "Unit test of Box.");

126 termnal.println( "You should see this Screen twice: " );
127 termnal . println( "++++ttttttttttttttttt+")
128 termnal .println( "+RRRR +");
129 termnal .println( "+RRRR +");
130 termnal.println( "+RRGGG +");
131 termnal.println( "+RRGEG +");
132 termnal . println( "+RRGGG +");
133 termnal.printin( "+ GGRRRRRRR +");
134 termnal.println( "++++ttttttttttttH++++4")
135 termnal.printin();

136

137 Screen screen = new Screen( 20, 6 );

138

139 Box box1l = new Box( 4, 5, 'R );

140 Box box2 = new Box( 3, 4, 'G );

141

142 box1. pai nt On( screen );

143 box2. pai ntOn( screen, 2, 2);

144

145 I/ test reference nodel for objects

146 box2 = box1;

147 int oldWdth = box2.getWdth();

148 box1. set Wdt h( ol dW dt h+3) ;

149 box2. pai ntOn( screen, 4, 5);

150

151 screen.draw( termnal );

152 }
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1 // joil3lshapes/ Test Shapes.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

m \**

7 * Aprogramto test shapes.

m *

9 * @ersion 3

10 */

11

12 cl ass Test Shapes

13 {

14 [**

15 * Paint shapes on a Screen and draw it to a Term nal.
16 */

17

18 public static void main( String[] argv )

19 {

20 Terminal t = new Termnal ();

21 Screen s;

22

23 t.printIn( "An enpty 10 x 3 Screen:" );

24 s = new Screen( 10, 3 );

25 s.dram t );

26

27 t.printIn( "A 20 x 10 Screen with 3 HLines:" );
28 s = new Screen( 20, 10 );

29 HLi ne hl = new HLine( 10, 'R );

30 HLine h2 = new HLine( 15, 'G );

31

32 hl.paintOn( s, 0, 0);

33 h2.paintOn( s, 0, 1);

34 (new HLine( 15, 'B )).paintOn( s, 0, 2 ); // tricky to read
35 s.drawm t );

36

37 t.printIn( "Clear that screen,");

38 s.clear();

39

40 t.println( "draw 3 Boxes (2 overlapping):" );
41 Box b = new Box( 6, 5, 'R );

42 b.paintOn( s, 1, 1);

43 b = new Box( 7, 4, '"G); // create a new (different) Box b
44 b.paintOn( s, 2, 3); /] paint Box b on s
45 b.paintOn( s, 17, 5); /] paint Box b partly off the Screen
46 s.draw( t );

47 }
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1 // joil3lshapes/InteractiveShapes.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

m \**

7 * Interactive programto study shapes.

m *

9 * @ersion3

10 =/

11

12 public class InteractiveShapes

13

14 public static void main( String[] args )

15 {

16 Terminal t = new Termnal ();

17 Screen s = new Screen(

18 t.readlnt("screen width: "),
19 t.readlnt("screen height: "));
20 char ¢ = "a’;

21 int x,y;

22 while ( t.readYesOrNo("nore")) {

23 char shape = t.readChar("h(line), b(ox), c(lear): ");
24 switch (shape) {

25 case 'h’:

26 int length = t.readlnt("HLine length: ");
27 X = t.readlnt("x coordinate: ");
28 = t.readlnt("y coordinate: ");
29 A:ms\ HLi ne(l ength, c++)).paintOn(s,x,y);
30 br eak;

31 case 'b’:

32 int w=t.readlnt("Box width: "

33 int h =t.readlnt("Box width: '

34 X u”;mma_:Z_.x coordinate: ");

35 = t.readlnt("y coordinate: ");

36 A:ms\ Box(w, h, c++)). pai ntOn(s, x,Y);

37 br eak;

38 case 'c’:

39 s.clear();

40 br eak;

41 defaul t:

42 t.printIn("try again");

43 conti nue;

44 }

45 s.draw(t);

46 }

47 }
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©CoO~NOURAWNER

/1 joil3lshapes/ TextLine.java

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

/1 This file contains stubs for the methods.

* A horizontal line of character text.

* @ersion 3

public class TextLine

\**

* Construct a TextLine.

*

* @aramtext the text of the line.
*/

public TextLine( String text )

{
}
\,».*
* Paint this TextLine on Screen s at position (x,y).
*
* @arams the Screen on which this line is to be painted.
* @aramx the x position for the line.
* @aramy the y position for the line.
*

/

public void paintOn( Screen s, int x, int y)
{
}

| **

* Draw the TextLine to Screen s at position (0,0).
*

/

public void paintOn( Screen s )

{
paintOn( s, 0, 0);

| *x*

* CGet the length of this line.

* @eturn the length in (character) pixels.
*/

public int getLength()
{

* @arams the Screen on which this line is to be painted.
*
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57 return 0; // replace with the right answer
58 }

59

60 [ **

61 * Unit test for class. TextLine,

62 * assuming Screen and Terninal work.

63 */

65 public static void main( String[] args )
66 {

67 }

68 }




Jan 31 13:17 2003 Listing 3.8 Screen.java Page 1

1 // joil3lshapes/ Screen.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

@ \**

7 * A Screen is a (width*height) grid of (character) ’pixels’
8 * on which we may paint various shapes. It can be drawn to
9 * a Terminal.

10 =

11 * @ersion 3

12 =/

13

14 public class Screen

15 {

16 [**

17 * The character used to paint the screen’s frane.
18 */

19

20 private static final char FRAMECHAR = '+ ;

21 private static final char BLANK = ' ';

22 private int width;

23 private int height;

24 private char[][] pixels;

25

26 [**

27 * Construct a Screen.

28 *

29 * @aramw dth the nunmber of pixels in the x direction.
30 * @aram hei ght the nunber of pixels in the y direction.
31 */

32

33 public Screen( int width, int height )

34 {

35 this.width = width;

36 this. hei ght = height;

37 pi xel s = new char[w dt h] [ hei ght];

38 clear();

39 }

40

41 [**

42 * Clear the Screen, painting a blank at every pixel.
43 */

44

45 public void clear()

46 {

47 for (int x =0; x <wdth; x++) {

48 for (int 'y =0; y < height; y++ ) {

49 pi xel s[x][y] = BLANK;

50 }

51 }

52 }

53

54 [**

55 * Paint a character pixel at position (x,y).

56 *

Jan 31 13:17 2003 Listing 3.8 Screen.java Page 2

57
58
59
60
61
62
63

112

*
*

*/

@aram c the character to be painted.
@aram x the (horizontal) x position.
@aramy the (vertical) y position.

public void paintAt( char ¢, int x, int y)

{

*/

if (0<=x &% x <wdth &
0 <=y & y < height) {
pixel s[x][y] = c;

}

/1 Oherwi se off the Screen - nothing is painted.

How wi de is this Screen?

@eturn the wdth.

public int getWdth()

{

*/

return wdth;

How high is this Screen?

@eturn the height.

public int getHeight()

{
}

| **

*/

return height;

Draw this Screen on a Term nal .

@aramt the Terminal on which to draw this Screen.

public void drawm( Terminal t )

{

for (int col =-1; col <width+l ; col++ ) { // top edge
t. print (FRAVECHAR) ;
}
t.printin();
for (int row = 0; row < height; rowt+ ) {
t. print (FRAVECHAR) ; /] left edge
for (int col =0; col <wdth; col++ ) {
t.print( pixels[col][row );
}
t.println( FRAMECHAR ); /1 right edge
}

for (int col =-1; col <width+l ; col++ ) { // bottom edge
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113 t. print ( FRAMECHAR) ;
114 }

115 t.printin();

116 }

117 }
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1 // joil4lbank/Bank.java 57 this.atm = atm
2 /1 58 thi s. bankName = bankNane;
3 /1 59 /1 initialize collection:
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker 60 account Li st = new BankAccount [ NUM_ACCOUNTS]; ///
5 61
6 // Lines marked "///" flag places where changes will be needed. 62 /11 Wen accountList is an array, fill it here.
7 63 /1] When it’s an ArrayList or a TreeMap, delete these |ines.
8 /// inmport java.util.?? 64 /11l Bank starts with no accounts, banker creates themwth
9 65 /1] the openNewAccount nethod.
10 /** 66 accountLi st[0] = new BankAccount( 0, this);
11 * A Bank object sinulates the behavior of a sinple bank/ATM 67 account Li st[1] = new BankAccount (100, this);
12 * |t contains a Termi nal object and a collection of 68 account Li st[2] = new BankAccount (200, this);
13 * BankAccount objects. 69 }
14 = 70
15 * Its public nmethod visit opens the this Bank for business, 71 [ **
16 * pronpting the customer for input. 72 * Sinulates interaction with a Bank.
17 ¢ 73 * Presents the user with an interactive |oop, pronpting for
18 * To create a Bank and open it for business issue the comrand 74 * banker transactions and in case of the banker transaction
19 * <code>j ava Bank</code>. 75 * "customer", an account id and further custoner
20 ¢ 76 * transactions.
21 * @ee BankAccount 77 */
22 * @ersion 4 78
23 */ 79 public void visit()
24 80 {
25 public class Bank 81 i nstruct User();
26 { 82
27 private String bankNang; /1 the name of this Bank 83 String command;
28 private Term nal atm // for talking with the custoner 84 while (!(command =
29 private int balance = O; // total cash on hand 85 atm readWor d("banker command: ")).equal s("exit")) {
30 private int transactionCount = 0; // nunber of Bank transactions don 86
31 87 if (command.startsWth("h")) {
32 private BankAccount[] accountList; /// collection of BankAccounts 88 hel p( BANKER_COMMVANDS ) ;
33 /1] omt next line when accountList is dynamc 89 }
34 private final static int NUM ACCOUNTS = 3; 90 else if (command.startsWth("o")) {
35 91 openNewAccount () ;
36 /1 what the banker can ask of the bank 92 }
37 93 else if (command.startsWth("r")) {
38 private static final String BANKER COWANDS = 94 report();
39 "Banker commands: " + 95 }
40 "exit, open, customer, report, help."; 96 else if (comand.startsWth( "c" ) ) {
41 97 BankAccount acct = whi chAccount();
42 /] what the custoner can ask of the bank 98 if (acct !'=null )
43 99 processTransacti onsFor Account ( acct );
44 private static final String CUSTOMER_TRANSACTI ONS = 100 }
45 " Cust ormer transactions: " + 101 el se {
46 "deposit, withdraw, transfer, balance, quit, help."; 102 /'l Unrecogni zed Request
47 103 atmprintln( "unknown command: " + command );
48 [** 104 }
49 * Construct a Bank with the given name and Term nal . 105 }
50 * 106 report();
51 * @ar am bankNane the nane for this Bank. 107 atmprintln( "Goodbye from" + bankName );
52 * @aramatm this Bank’s Term nal. 108 }
53 */ 109
54 110
55 public Bank( String bankName, Terminal atm) 111 // Open a new bank account,
56 { 112 // pronpting the user for informtion.
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

164
165
166
167
168

private void openNewAccount ()

{
/11 when accountList is a dynam c collection
/1] renpve the next two |ines, uncomment and conpl ete
/1] the code between /* and */
atm println(bankName + " is accepting no new customers\n");
return;
\*
I/ pronpt for initial deposit
int startup = atmreadlnt( "Initial deposit: " );
/] create newAccount
BankAccount newAccount = new BankAccount( startup, this );
// and add it to accountList
???
/1 informuser
atmprintln( "opened new account " + ??? /// name or nunber
+ " with $" + newAccount. getBal ance());
*/
}

/1 Prompt the custoner for transaction to process.
/1 Then send an appropriate nessage to the account.

private void processTransacti onsFor Account ( BankAccount acct )

{
hel p( CUSTOVER TRANSACTI ONS ) ;

String transaction;
while (!(transaction =
atmreadWord(" transaction: ")).equals("quit")) {

if ( transaction.startsWth( "h" ) ) {
hel p(  CUSTOMER_TRANSACTI ONS ) ;

")

}
else if ( transaction.startsWth( "d" ) ) {
int amount = atmreadlint( " anount: " );
atmprintln(" deposited " + acct.deposit( anmount ));
}
else if ( transaction.startsWth( "w' ) ) {
int amount = atmreadlint( " amount:" );
atmoprintln(" withdrew " + acct.w thdraw( anount ));
}
else if (transaction.startsWth("t")) {
atmoprint( " to ");
BankAccount toacct = whichAccount();
if (toacct !'= null) {
int amount = atmreadlnt(" amount to transfer:
atmoprintln(" transfered " +

toacct . deposit(acct.w thdraw anount)));
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

213
214
215
216
217
218
219
220
221
222
223
224

else if (transaction.startsWth("b")) {
atmoprintln(" current bal ance " +
acct.request Bal ance());
}
el se {
atmoprintln(" sorry, unknown transaction" );

}

atmprintln();

// Pronpt for an account nane (or nunber), look it up
// in the account list. If it's there, returnit;
/] otherwi se report an error and return null.

private BankAccount whi chAccount ()

{
/11 pronpt for account nanme or account nunber
/11 (whichever is appropriate)
i nt account Nunber = atmreadlnt("account number: ");
/11 1ook up account in accountList
/11 if it's there, return it
/1] else the following two |ines should execute
if ( account Number >= 0 && account Number < NUM ACCOUNTS ) ({
return accountLi st[account Nunber];
}
el se {
atmprintin("not a valid account");
return null;
}
}

// Report bank activity.

/1 For each BankAccount, print the customer id (nane or nunber),
/'l account bal ance and the number of transactions.

/1 Then print Bank totals.

private void report()

{
atmprintln( "\nSunmaries of individual accounts:" );
atmprintln( "account balance transaction count" );
for (int i =0; i < NUMACCOUNTS; i++ ) { 1
atmprintin(i + "\t" + accountList[i].getBalance() + 11
"\t" + accountList[i].getTransactionCount());///
}
atmprintln( "\nBank total s");
atmprintln( "open accounts: " + getNunber Of Accounts() );
atmprintln( "cash on hand: $" + getBal ance());
atmprintln( "transactions: " + getTransactionCount());
atmprintln();
}

/1 Wel come the user to the bank and instruct her on
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225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

273
274
275
276
277
278
279
280

/1 her options.

private void instructUser()

{
atmprintin( "Welcome to " + bankNane );
atmprintln( "Open some accounts and work with them" );
hel p(  BANKER_COMVANDS ) ;

}

/1 Display a help string.

private void help( String helpString )

{
atmprintln( helpString );
atmoprintin();

| *x*

* | ncrenment bank bal ance by given anount.
*

*®m;3m:cc2§mm:cci_:oﬁm:msﬁ.
*/

public void incrementBal ance(int amount)

{

bal ance += anount;

| **

* Increnent by one the count of transactions,
* for this bank.
*/

public void count Transaction()

{

transacti onCount ++;

* Get the nunmber of transactions performed by this bank.

* @eturn nunber of transactions performed.
*/

public int getTransactionCount( )

{

return transactionCount ;

| *x*

* Get the current bank bal ance.
*

* @eturn current bank bal ance.
*/

public int getBal ance()
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281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

}

return bal ance;

\**

* Get the current nunmber of open accounts.

*

*©mﬁc§:c:~omﬁoﬁovm:mooociw.
*/

public int getNunmberOf Accounts()

{
return NUM ACCOUNTS; /// needs changing ...
}
\**
* Run the simulation by creating and then visiting a new Bank.
* <p>
* A -e argunent causes the input to be echoed.
* This can be useful for executing the program agai nst
* a test script, e.g.,
* <pre>
* java Bank -e < Bank.in
* </ pre>
*
* @aram args the command |ine argunents:
* <pre>
* -e echo input.
* bankName any other conmmand |ine argunent.
* </ pre>
*

-~

public static void main( String[] args )

{
/'l parse the conmand |ine argunents for the echo
/1 flag and the nane of the bank
bool ean echo = fal se; // default does not echo
String bankNane = "River Bank"; // default bank name
for (int i =0; i <args.length; i++) {
if (args[i].equals("-e")) {
echo = true;
}
el se {
bankName = args[i];
) }
Bank aBank = new Bank( bankNarme, new Term nal (echo) );
aBank. visit();
}
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1 // joil4lbank/BankAccount.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

2 o

7 * A BankAccount object has private fields to keep track

8 * of its current bal ance, the nunber of transactions

9 * performed and the Bank in which it is an account, and
10 * and public nmethods to access those fields appropriately.
11 *

12 * @ee Bank

13 * @ersion 4

14 =/

15

16 public class BankAccount

17 {

18 private int balance = 0; /1 Account bal ance (whol e dollars)

19 private int transactionCount = 0; // Nunber of transactions perforne

20 private Bank issui ngBank; /] Bank issuing this account
21

22 [ **

23 * Construct a BankAccount with the given initial balance and
24 * jssuing Bank. Construction counts as this BankAccount's
25 * first transaction.

26 *

27 * @araminitial Bal ance the opening bal ance.

28 * (@aramissui ngBank the bank that issued this account.
29 */

30

31 publ i ¢ BankAccount( int initialBalance, Bank issuingBank )
32 {

33 this.issuingBank = issuingBank;

34 deposit( initialBalance );

35 }

36

37 [**

38 * Wthdraw the given anount, decreasing this BankAccount’s
39 * bal ance and the issuing Bank's bal ance.

40 * Counts as a transaction.

41 *

42 * @aram anmount the anmount to be wi thdrawn

43 * @eturn anount w t hdrawn

44 */

45

46 public int withdrawm int amount )

47 {

48 i ncremrent Bal ance( -anount );

49 count Transaction();

50 return amount ;

51 }

52

53 [ **

54 * Deposit the given anount, increasing this BankAccount’s
55 * bal ance and the issuing Bank's bal ance.

56 * Counts as a transaction.
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57 *

58 * @aram anpunt the anmount to be deposited
59 * @eturn anmount deposited

60 */

61

62 public int deposit(int anount)

63 {

64 i ncremrent Bal ance( anount);

65 count Transaction();

66 return anount ;

67 }

68

69 [ **

70 * Request for balance. Counts as a transaction.
71 *

72 * @eturn current account bal ance

73 */

74

75 public int requestBal ance()

76 {

77 count Transaction();

78 return getBal ance() ;

79 }

80

81 [ **

82 * Get the current bal ance.

83 * Does NOT count as a transaction.

84 *

85 * @eturn current account bal ance

86 */

87

88 public int getBal ance()

89 {

90 return bal ance;

91 }

92

93 [ **

94 * I ncrenent account bal ance by gi ven anount.
95 * Al'so increment issuing Bank's bal ance.

96 * Does NOT count as a transaction.

97 *

98 * @aram anopunt the anmount increment.

99 */

100

101 public void incrementBal ance( int amount )
102 {

103 bal ance += anount;

104 thi s. getlssui ngBank().increnentBal ance( amunt );
105 }

106

107 | **

108 * Get the nunber of transactions performed by this
109 * account. Does NOT count as a transaction.
110 *

111 * @eturn nunber of transactions perforned.
112 */




Jan 31 13:17 2003 Listing 4.2 BankAccount.java Page 3

113

114 public int getTransacti onCount ()

115 {

116 return transacti onCount;

117 }

118

119 | **

120 * Increnment by 1 the count of transactions, for this account
121 * and for the issuing Bank.

122 * Does NOT count as a transaction.

123 */

124

125 public void countTransaction()

126 {

127 transacti onCount ++;

128 t hi s. getlssui ngBank(). count Transaction();
129 }

130

131 [ **

132 * Get the bank that issued this account.
133 * Does NOT count as a transaction.

134 *

135 * @eturn issuing bank.

136 */

137

138 publ i c Bank getlssui ngBank()

139 {

140 return issuingBank;

141 }

142}
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open
1000
open
2000
hel p
report
open
3000
cust omer
0

bal ance
deposi t
9999

bal ance
qui t
cust omer
1
transfer
9
transfer
2

45

quit
exit
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Wl cone to River Bank
Open sone accounts and work with them

Banker commands: exit, open, customer, report, help
banker command: open
Initial deposit: 1000
opened new account 0 with $1000
banker command: open
Initial deposit: 2000
opened new account 1 with $2000
banker command: help
Banker commands: exit, open, customer, report, help
banker comrand: report
Summaries of individual accounts
account bal ance transaction count
0 $1000 1
1 $2000 1
Bank totals
open accounts: 2
cash on hand: $3000
transactions: 2
banker comrand: open
Initial deposit: 3000
opened new account 2 with $3000
banker command: custoner
account numnber: O
Cust ormer transactions: deposit, withdraw, transfer
transaction: bal ance
current bal ance 1000
transaction: deposit
amount : 9999
deposi ted 9999
transaction: bal ance
current bal ance 10999
transaction: quit
banker command: custoner
account nunber: 1
Cust ormer transactions: deposit, withdraw, transfer

transaction: transfer
to account nunber: 9
a valid account
transaction: transfer
to account nunber: 2
ampunt to transfer
transfered 45
transaction

not

45
qui t

banker command: exit

bal ance

bal ance

quit,

quit,

he

he

Jan 31
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Sunmmari es of individual accounts:
account bal ance transaction count
0 $10999 4

1 $1955 2

2 $3045 2

Bank totals

open accounts: 3
cash on hand: $15999
transactions: 8

Goodbye from Ri ver Bank
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open
groucho
1000
cust oner
har po
open

har po
2000
hel p
report
open
chico
3000
cust oner
groucho
bal ance
deposi t
9999

bal ance
quit
cust oner
har po
transfer
chico
45

quit
exit
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Wl cone to River Bank

Open sone accounts and work with them
Banker commands: exit, open, customer, report, help
banker command: open

Account name: groucho

Initial deposit: 1000

opened new account groucho with $1000

banker command: custoner

account nane: harpo

not a valid account

banker command: open

Account name: harpo

Initial deposit: 2000

opened new account harpo wi th $2000

banker command: hel p

Banker commands: exit, open, customer

report, help.

banker command: report

Sunmari es of individual accounts
account bal ance transaction count
groucho $1000 1

harpo  $2000 1

Bank totals

open accounts: 2
cash on hand: $3000
transactions: 2

banker conmand
Account nane: chico
Initial deposit: 3000
opened new account chico with $3000
banker conmand: custoner
account name: groucho

Cust ormer transactions

open

deposit, w thdraw, transfer
transaction: bal ance

current bal ance 1000

transaction: deposit

amount : 9999

deposi ted 9999

transaction: bal ance

current bal ance 10999

transaction: quit

banker comrand: custoner

account nane: harpo
Customer transactions: deposit, wi thdraw, transfer

transfer

chico

45

transaction
to account nane
amount to transfer
transfered 45

transaction: quit

bal ance

bal ance

quit,

quit,

he

he

Jan 31
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banker comand: exit

Summari es of individual accounts:
account bal ance transaction count
chico  $3045 2

groucho $10999 4

harpo  $1955 2

Bank total s

open accounts: 3
cash on hand: $15999
transactions: 8

Goodbye from Ri ver Bank




Jan 31 13:17 2003 Listing 4.7 Reverse.java Page 1

©CoO~NOURAWNER

/1 joilexanpl es/ Reverse. java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

import java.util.Arraylist;

\.»*
* Reverse the order of lines entered from standard input.
*/

public class Reverse

{
\,»,»
* Read lines typed at the termnal until end-of-file,
* saving themin an ArraylList.

* Then print the lines in reverse order.

*/
public static void main( String[] args )
{
Termi nal t = new Ternminal ();
ArrayList list = new ArrayList();
String line;
while ((line = t.readLine()) !'=null ) {
l'ist.add(line);
}
for (int i =1list.size()-1; i >=0; i--) {
line = (String)list.get(i);
t.printin( line);
}
}
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1 // joil4ldictionary/Dictionary.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 inport java.util.*;

L e

9 * Mdel a dictionary with a TreeMap of (word, Definition) pairs.
10 *

11 * @ee Definition

12 *

13 * @ersion 4

14/

15

16 public class Dictionary

17

18 private TreeMap entries;

19

20 [**

21 * Construct an enpty Dictionary.

22 */

23

24 public Dictionary()

25 {

26 entries = new TreeMap();

27 }

28

29 [**

30 * Add an entry to this Dictionary.

31 *

32 * @aramword the word being defined.

33 * @aramdefinition the Definition of that word.
34 */

35

36 public void addEntry( String word, Definition definition)
37 {

38 entries.put( word, definition);

39 }

40

41 [**

42 * Look up an entry in this Dictionary.

43 *

44 * @aramword the word whose definition is sought
45 * @eturn the Definition of that word, null if none.
46 */

47

48 public Definition getEntry( String word )
49 {

50 return (Definition)entries.get(word);

51 }

52

53 [**

54 * Get the size of this Dictionary.

55 *

56 * @eturn the nunber of words.
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57 */

58

59 public int getSize()

60 {

61 return entries.size();

62 }

63

64 [**

65 * Construct a String representation of this Dictionary.
66 *

67 * @eturn a multiline String representation.
68 */

69

70 public String toString()

71 {

72 String str = "";

73 String word;

74 Definition definition;

75 Set allWrds = entries. keySet();

76 Iterator wordlterator = allWrds.iterator();
77 while ( wordlterator.hasNext() ) {

78 word = (String)wordlterator. next();

79 definition = this.getEntry( word );

80 str += word + ":\n" + definition.toString() + "\n"
81 }

82 return str;

83 }

84 }
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1 // joil4ldictionary/Definition.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
2 o

7 * Model the definition of a word in a dictionary.
m *

9 * @ee Dictionary

10 =

11 * @ersion 4

12 =/

13

14 public class Definition

15 {

16 private String definition; /1 the defining string
17

18 [**

19 * Construct a sinple Definition.

20 *

21 * @aramdefinition the definition.

22 */

23

24 public Definition( String definition )

25 {

26 this.definition = definition;

27 }

28

29 [**

30 * Construct a String representation of this Definition.
31 *

32 * @eturn the definition string.

33 */

34

35 public String toString()

36 {

37 return definition;

38 }
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/1 joil4ldictionary/Lookup.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

| **

* On line word | ookup.
*

* @ee Dictionary

10 * @ee Definition

©CoO~NOURAWNER

11 *

12 * @ersion 4

13 */

14

15 public class Lookup

16 {

17 private static Terminal t = new Term nal ();

18 private static Dictionary dictionary = new Dictionary();

19

20 [**

21 * Hel per method to fill the dictionary with sone sinple

22 * Definitions.

23 *

24 * Areal Dictionary would live in a file sonewhere.

25 */

26

27 private static void fillDictionary()

28 {

29 dictionary.addEntry( "shape",

30 new Definition( "a geonetric object in a plane" ) );
31 dictionary.addEntry( "quadrilateral",

32 new Definition( "a polygonal shape with four sides" ) );
33 dictionary.addEntry( "rectangle",

34 new Definition( "a right-angled quadrilateral" ) );
35 dictionary. addEntry( "square",

36 new Definition( "a rectangle having equal sides" ) );
37 }

38

39 [**

40 * Hel per method to print the Definition of a single word,
41 * or a nessage if the word is not in the Dictionary.

42 *

43 * @aramword the word whose definition is wanted.

44 */

45

46 private static void printDefinition(String word)

47 {

48 Definition definition = dictionary. getEntry(word);

49 if (definition == null) {

50 t.printIn("sorry, no definition found for " + word);
51 }

52 el se {

53 t.println(definition.toString());

54 }

55 }

56
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*

57 /
58
59
60
61
62
63

Run the Dictionary | ookup.

Parse command |ine arguments for words to | ook up,
"all" prints the whole Dictionary.

Then pronpt for nmore words, "quit" to finish.

For exanpl e,
<pre>

% java Lookup shape square circle
shape:

a geonetric object in a plane

squar e:

a rectangl e having equal sides
circle:

sorry, no definition found for circle

l ook up words, "quit" to quit
word> rectangl e

a right-angled quadrilateral
wor d> qui t

%

</ pre>

@aram args the words that we want | ooked up, supplied as
command line arguments. |If the word "all" is
included, all words are | ooked up.

~
[any
¥k ok ok ok ok R 3k b kR 3k b Rk ok 3k ok ok kb R % ok ok % ok %k ok

-~

88 public static void main( String[] args )
89 {

90 /1 fill the dictionary (not a big one!)
91 fillDictionary();

93 /1 100k up some words
94 String word,;

96 /1 words specified on command |ine

97 for (int i =0; i <args.length; i++) {

98 word = args[i];

99 if (word.equals("all")) {

100 t.println("The whole dictionary (" +
101 di ctionary. getSize() " entries):");
102 t.printin("------------------- ")
103 t.println(dictionary.toString());
104 toprintIn("---------nmmmmonann ");
105 }

106 el se {

107 t.println(word + ":");

108 printDefinition(word);

112 /1 words entered interactively
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t.printIn("\'nlook up words, \"quit\" to quit");
while (true) {
word = t.readWord("word> ");
if (word.equals("quit")) {
br eak;
}

printDefinition(word);
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1 // joil3/textfiles/ TextFile.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 inport java.util.Date;

L e

9 * ATextFile mimcs the sort of text file that one finds
10 * on a conputer’s file system It has an owner,

11 * a create date (when the file was created),

12 * a nodification date (when the file was |ast nodified),
13 * and String contents.

14 =

15 * @ersion 3

16 =/

17

18 public class TextFile

19 {

20 I/ Private |nplenentation

21

22 private String owner; /1 Who owns the file.

23 private Date createDate; // WWen the file was created.
24 private Date nodDat e; /1 When the file was |ast nodified.
25 private String contents; // The text stored in the file.
26

27 /1 Public Interface

28

29 [**

30 * Construct a new TextFile with given owner and

31 * contents; set the creation and nodification dates.
32 *

33 * @aram owner the user who owns the file.

34 * @aramcontents the file's initial contents.

35 */

36

37 public TextFile( String owner, String contents )

38 {

39 thi s. owner = owner;

40 this.contents = contents;

41 createDate = new Date(); // date and time now
42 nodDat e = createDate;

43 }

44

45 [**

46 * Repl ace the contents of the file.

47 *

48 * @aram contents the new contents.

49 */

50

51 public void setContents( String contents )

52 {

53 this.contents = contents;

54 nmodDat e = new Date();

55 }

56
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57 [ **

58 * The contents of a file.

59 *

60 * @eturn String contents of the file.
61 */

62

63 public String getContents()

64 {

65 return contents;

66 }

67

68 [ **

69 * Append text to the end of the file.
70 *

71 * @aram text the text to be appended.
72 */

73

74 public void append( String text )

75 {

76 this.setContents( contents + text );
77 }

78

79 [ **

80 * Append a new line of text to the end of the file.
81 *

82 * @aram text the text to be appended.
83 */

84

85 public void appendLine( String text )
86 {

87 this.setContents(contents + '\n" + text);
88 }

89

90 [ **

91 * The size of a file.

92 *

93 * @eturn the integer size of the file
94 * (the nunber of characters in its String contents)
95 */

96

97 public int getSize()

98 {

99 i nt char Count;

100 char Count = contents.length();

101 return char Count;

102 }

103

104 [**

105 * The data and time of the file' s creation.
106 *

107 * @eturn the file's creation date and tine.
108 */

109

110 public String getCreateDate()

111 {

112 return createDate.toString();
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

158

164
165
166
167
168

\,»,»

* The date and tinme of the file' s |last nodi
* @eturn the date and tine of the file's last nodification.
*/

i cation.

public String get ModDate()

{
return nodDate.toString();

| **

* The file' s owner.
*

* @eturn the owner of the file.

*/

public String getOnaner()
A return owner;

}

It

* A definition of main(), used only for testing this class.
*
Executi ng
AUﬂ e>
% java TextFile
</ pre>
produces the output:
AUﬂ e>
TextFile nyTextFile contains 13 characters.
Created by bill, Sat Dec 29 14:02:37 EST 2001
Hel l o, world.

append new | ine "How are you today?"

Hel l o, world.

How are you today?

TextFile nmyTextFile contains 32 characters.
Modi fied Sat Dec 29 14:02:38 EST 2001

</ pre>

O I

public static void main( String[] args )

{

Terminal termnal = new Term nal ();
TextFile nyTextFile = new TextFile( '

", "Hello, world." );

termnal.printin( "TextFile nyTextFile contains " +
nyTextFile.getSize() + " characters.");
terminal.println( "Created by " + nyTextFile.getOmer() +
Wy
nyTextFile.getCreateDate() );
termnal.println( nyTextFile.getContents() );
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169
170
171
172
173
174
175
176
177
178
179

}

termnal.printin();

terminal.println( "append new |line \"How are you today?\"" );
nyText Fi | e. appendLi ne( "How are you today?" );
termnal.printin( nyTextFile.getContents() );
terminal.println( "TextFile nyTextFile contains " +
nyTextFile.getSize() + " characters." );
terminal.printin( "Mdified " +
nyText Fil e. get ModDate() );
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1 // joil4ltextfiles/Directory.java

2 I/

3 /1

4 /] Copyright 2003 Ethan Bol ker and Bi Canpbel |

5

6 // This draft contains just stubs for the methods.

7 I/ You can invoke themall, but none will do anything.
N \**

10 * Directory of TextFiles.

11 *

12 * @ersion 4

13 */

14

15 public class Directory

16 {

17 [**

18 * Construct a Directory.

19 */

20

21 public Directory( )

22 {

23 }

24

25 [**

26 * The size of a directory is the nunber of TextFiles it contains.
27 *

28 * @eturn the nunber of TextFiles.

29 */

30

31 public int getSize()

32 {

33 return O;

34 }

35

36 [**

37 * Add a TextFile to this Directory. Overwite if a TextFile
38 * of that name al ready exists.

39 *

40 * @aram name the name under which this TextFile is added.
41 * @aramafile the TextFile to add.

42 */

43

44 public void addTextFile(String nane, TextFile afile)
45 {

46 }

47

48 [**

49 * Get a TextFile in this Directory, by nane

50 *

51 * @aramfilenane the nane of the TextFile to find.
52 * @eturn the TextFile found, null if none.

53 */

54

55 public TextFile retrieveTextFile( String filenanme )

56 {
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57 return null;

58 }

59

60 [ **

61 * Get the contents of this Directory as an array of

62 * the file names, each of which is a String.

63 *

64 * @eturn the array of nanes.

65 */

66

67 public String[] getFileNanmes()

68 {

69 /1 pseudocode for an inplenentation:

70 /1 declare an array of String

71 I/l create that array with as many spaces as there

72 /1 are TextFile's in this Directory

73 /1 1oop through the keys of the TreeMap of TextFiles,
74 /1 adding each String key to the array

75 I/ return the array

76

77 /1 the next line is there because we have to return
78 /1 _sonething_ in order to satisfy the conpiler

79 return new String[O0];

80 }

81

82 [ **

83 * min, for unit testing.

84 *

85 * The command

86 * <pre>

87 * java Directory

88 * </ pre>

89 * shoul d produce out put

90 * <pre>

91 * bill 17 Sun Jan 06 19:40:13 EST 2003 diary
92 * eb 12 Sun Jan 06 19:40:13 EST 2003 greeting
93 * </ pre>

94 * (with current dates, of course).

95 */

96

97 public static void main( String[] args )

98 {

99 Directory dir = new Directory();

100 dir.addTextFil e("greeting", new TextFile("eb", "Hello, world"));
101 dir.addTextFile("diary", new TextFile("bill", "Witing Directory"
102 /1 now list TextFiles in dir to get output specified
103 }

104 }
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1 // joil4lestorel/EStore.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

2 o

7 * An EStore object sinmulates the behavior of a sinple on line
8 * shopping web site.

@ *

10 * It contains a Term nal object to nodel the customer’s browser
11 * and a Catalog of Itens that may be purchased and
12 * then added to the custoner’s shoppingCart.

13 =

14 * @ersion 4

15 =/

16

17 public class EStore

18 {

19 private String storeNang;

20 private Term nal browser;

21 private Catal og catal og;

22

23 [**

24 * Construct a new EStore.

25 *

26 *  @aram storeNane the nane of the EStore

27 * @aram browser the visitor’'s Term nal.

28 */

29

30 public EStore( String storeNane, Term nal browser )
31 {

32 this. browser = browser;

33 this.storeName = storeNane;

34 this.catal og = new Catal og();

35 catal og. addlten{ new Iten("quaffle", 55) );

36 catal og. addl ten{ new Iten{"bl udger", 15) );

37 catal og. addl ten{ new Iten("snitch", 1000) );
38 }

39

40 [**

41 * Visit this EStore.

42 *

43 * Execution starts here when the store opens for
44 * business. User can visit as a custoner, act as
45 * the nanager, or exit.

46 */

47

48 public void visit()

49 {

50 // Print a friendly wel cone nessage.

51 browser.println( "Wl come to " + storeNane );
52 while (true) { // an infinite loop ...

53 browser. println();

54 String whoAreYou = browser.readWr d(

55 storeName + " (nmnager, visit, exit): ");

56 i f (whoAreYou. equal s("exit")) {
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57
58
59
60
61
62
63

112

break; // leave the while | oop

}

if (whoAreYou. equal s("manager")) {
manager Vi sit();

}

if (whoAreYou.equal s("visit")) {
custonerVisit();

-~

* ok ok %k ok *

Manager options:

exam ne the catal og
add an Itemto the catal og
quit
/
private void managerVisit( )
{
while (true) {
String cnd =
br owser.readWrd(" manager conmmand (show, new, quit):
if (crnd.equals("quit")) {
break; // |eave manager command while | oop
}

else if (cnd. equal s("show')) {
cat al og. show( br owser);
}

else if (cnd.equal s("new')) {
String itenNane = browser.readWrd(" item nane:
int cost = browser.readlnt( " cost:
catal og. addl ten{ new |ten(itenName, cost) );

}

el se {

browser. println("unknown manager command: " + cnd);

\**

* Customer visits this EStore.

*

* Loop allowing customer to select itenms to add to her
* shoppi ngCart .

*/

private void customerVisit( )

{
/1l Create a new, enpty ShoppingCart.
Shoppi ngCart basket = new Shoppi ngCart ();

browser.println( "Currently available:");
cat al og. show( br owser);
while ( true ) { // loop forever

String nextPurchase = browser.readWrd(

~
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

164
165
166 }

EE I N T R
*

-~

publ

"sel ect your purchase, checkout, help: ");
i f ( nextPurchase. equal s("checkout" )) break; // |eave | oop!

i f ( nextPurchase.equal s("help" )) {
cat al og. show( browser);
continue; // go back to top of while |oop
}
/1 custoner has entered the name of an Item
basket . addl t en{ cat al og. get|ten(next Purchase) );

int number Purchased = basket. get Count ();

browser.println("We are shipping these " +
basket.getCount() + " Items:");

basket . showCont ent s(br owser) ;

browser. println("and chargi ng your account $" + basket.getCost())

browser. println("Thank you for shopping at " + storeNane);

The EStore sinmulation program begins here when the user
i ssues the command <code>j ava EStor e</ code>

If first command line argunent is "-e" instantiate a

Term nal that echoes its input.

The next command line argunent (if there is one)
is the name of the EStore.

@aram args <-e> <storeName>

ic static void main( String[] args )

String storeName = "Virtual Mninal Mninall"; //default
/'l check to see if first argument is "-e"
bool ean echo = ( (args.length > 0) & (args[0].equals("-¢e")) );
/1 if first argunent was "-e" then | ook at second for store name
int nextArg = (echo ? 1: 0);

if (args.length > nextArg) {
storeName = args[nextArg];
// Print this to sinmulate internet search.

Systemout.println("connecting ...");

/] Create an EStore object and visit it
(new ESt ore(storeNane, new Terninal (echo))).visit();
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1 // joil4lestorel ShoppingCart.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

2 o

7 * A ShoppingCart keeps track of a custoner’s purchases.
m *

9 * @ee EStore

10 * @ersion 4

11 */

12

13 public class ShoppingCart

14 {

15 /11l replace these two fields by a single ArraylLi st
16 private int count; // nunber of Items in this ShoppingCart
17 private int cost; // total cost of Itens in this ShoppingCart
18

19 [**

20 * Construct a new enpty ShoppingCart.

21 */

22

23 publ i ¢ Shoppi ngCart ()

24 {

25 count = O;

26 cost = 0;

27 }

28

29 [**

30 * Add an Itemto this ShoppingCart.

31 *

32 * @aramitemthe Itemto add.

33 */

34

35 public void addlten( Itemitem)

36 {

37 /1] this code just keeps track of the totals
38 /1l replace it with code that adds the itemto the |ist
39 count ++;

40 this.cost += itemgetCost(); // Java idiom a += b nmeans a
41 }

42

43 [**

44 * Return an Itemfromthis ShoppingCart.

45 *

46 * @aramitemthe Itemto return.

47 */

48

49 public void returnltenm Itemitem)

50 {

51 /11 1ook through the list |ooking for Item
52 /1l remove it if it's there

53 }

54

55 | **

56 * What happens when this ShoppingCart is asked how many
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57 * |tens it contains.

58 *

59 * @eturn the nunber of items in this ShoppingCart.

60 */

61

62 public int getCount()

63 {

64 /1] get this information fromthe list,

65 /11 since the count field no | onger exists

66 return count;

67 }

68

69 [**

70 * \What happens when this ShoppingCart is asked the total
71 * cost of the Itens it contains.

72 *

73 * @eturn the total cost of the itens in this ShoppingCart.
74 */

75 public int getCost()

76 {

77 /11 get this information fromthe list,

78 /1l since the cost field no | onger exists

79 return cost;

80 }

81

82 [**

83 * Wite the contents of this ShoppingCart to a Term nal.
84 *

85 * @aramt the Terminal to use for output.

86 */

87

88 public void showContents( Terminal t)

89 {

90 /1] work to do here .

91 t.printIn(" [sorry, can't yet print ShoppingCart contents]");
92 }

93 }
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1 // joil4lestore/ltem.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
2 o

7 * An Item nodel s an object that m ght be stocked in a store.
8 * Each Itemhas a cost.

@ *

10 * @ersion 4

11 */

12

13 public class Item

14 {

15 private int cost;

16 private String nane;

17

18 [ **

19 * Construct an Item object.

20 *

21 * @aramnanme the nme of this Item
22 *  @aramcost the cost of this Item
23 */

24

25 public Item( String nane, int cost )
26 {

27 thi s. nane = nang;

28 this.cost = cost;

29 }

30

31 [ **

32 * How nuch does this Itemcost?

33 *

34 * @eturn the cost.

35 */

36

37 public int getCost()

38 {

39 return cost;

40 }

41

42 | **

43 * What is this Itemcalled?

44 *

45 * @eturn the nane.

46 */

47

48 public String getNane()

49 {

50 return name,

51 }
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1 // joil4lestorel/Catal og.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 inport java.util.TreeMap;

L e

9 * A Catalog nodels the collection of Itens that an
10 * EStore might carry.

11 *

12 * @®ee EStore

13 =

14 * @ersion 4

15 =/

16

17 public class Catal og

18 {

19 private TreeMap itemns;

20

21 [**

22 * Construct a Catal og object.

23 */

24

25 public Catal og( )

26 {

27 items = new TreeMap();

28 }

29

30 [**

31 * Add an Itemto this Catal og.

32 *

33 * @aramitemthe Itemto add.

34 */

35

36 public void addliten( Itemitem)

37 {

38 items. put( itemgetName(), item);
39 }

40

41 [**

42 * Get an Itemfromthis Catal og.

43 *

44 * @aramitenmNane the nane of the wanted Item
45 *

46 * @eturn the Item null if none.

47 */

48

49 public Itemgetlten( String itenNane )
50 {

51 return (ltemitens. get(itenmNane);
52 }

53

54 [**

55 * Display the contents of this Catal og.

56 *

Jan 31

57
58
59
60
61
62
63
64
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*®mﬂm3~;m._.mﬂ3.:m_HOU:ES.
*/

public void showm Terminal t )
{

/1 loop on items, printing name and cost

t.printIn(" [sorry, can't yet print Catalog contents]");
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/1 joil5/shapes/Line.java

/
/

/
/

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

* k

*

* ok ok Xk kX

A Line has a length and a paintChar used to paint
itself on a Screen.

Subcl asses of this abstract class specify the direction
of the Line.

@ersion 5

public abstract class Line

{

protected int

protected char paint Char; /1 character used for painting.

| *x*

* Construct a Line.

*

* @aramlength length in (character) pixels.
* (@aram pai nt Char character used for painting this Line.
*/

protected Line( int length, char paintChar )

{
this.length = length;
thi s. pai nt Char = pai nt Char;

| **

* Cet the length of this line.

*

* @eturn the length in (character) pixels.

*/

public int getLength()
ﬁ return | ength;

}

\*,»

* Set the length of this line.

*

*@mqma_msm_;;m:mé_m:@;_:Ansmﬂmoﬁml_o_xm_m.
*/

public void setLength( int length)

{
this.length = length;

\*.»

| engt h; /1 length in (character) pixels.
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* Get the paintChar of this Line.
*

* @eturn the paintChar.

*/
public char getPaint Char ()
{
return paintChar;
}
\**

* Set the paintChar of this Line.

* @aram pai nt Char the new pai nt Char.
*/

public void setPaintChar( char paintChar )

{
t hi s. pai nt Char = pai nt Char;

-~
*

* ok Rk ok Xk

-~

Paint this Line on Screen s at position (x,y).

@aram s the Screen on which this Line is to be painted.
@aram x the x position for the line.
@aramy the y position for the line.

public abstract void paintOn( Screen s, int x, int y);

\**

* Paint this Line on Screen s at position (0,0).

*

* @arams the Screen on which this Line is to be painted.
*/
public void paintOn( Screen s )

{
paintOn( s, 0, 0);
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/1 Copyright 2003 Bill

* An HLine is a horizontal

/1 joil5/shapes/ HLine.java

Canpbel | and Et han Bol ker

Li ne.

public class HLine extends Line

\.».»
* Construct an HLine having a paintChar and a | ength.
*
* @aramlength length in (character) pixels.
* (@aram pai nt Char character used for painting this Line.
*
/

public HLine( int length, char paintChar )

{
super( length, paintChar );
}
\**
* Paint this Line on Screen s at position (X,Y).
*
* @aram screen the Screen on which this Line is to be painted.
* @aram x the x position for the
* @aramy the y position for the
*
/

public void paintOn( Screen screen, int x, int y)

{

for (int i =0; i <length; i++)
screen. paintAt( paintChar, x+i, y );
}
\*,»
* Unit test for class HLine.
*
/

public static void main( String[] args )

{

Terminal termnal = new Termnal ();

terminal.println( "Self documenting unit test of HLine.");

termnal.printin( "The two Screens that follow should match.");

termnal.println();
termnal.println( "Hard coded picture:");
termnal . println( "+++ttttttttttttt bbb+ )
termnal . println( "+XXXXXXXXXX +")
termnal.println( "+XXxxx +");
termnal.printin( "+ +)
termnal .println( "+  ***** +")
+")

termnal.printin( "+ 1
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58
59
60
61
62
63

80 }

termnal .printin( "+ Y
termnal.println( "++++tttttttttttttttte+")
termnal.printin();

terminal.println( "Picture drawn using HLine nethods:");

Screen screen = new Screen( 20, 6 );

Line hline = new HLine( 10, 'x' );
hl'i ne. paintOn( screen );

hli ne

hl

hli
hli

hl
hl
hl

ne.

ne.
ne.

ne.
ne.
ne.

.setLength(5);
paint On( screen, 0, 1);

set Pai nt Char (" *’);
pai ntOn( screen, 3, 3);

setLength(1);
setPaintChar(’'1");
paint On( screen, 4, 4 );

screen.draw( termnal );
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/1 joil5/shapes/VLine.java

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

* AVLine is a vertical Line.

public class VLine extends Line

\**

* Construct a VLine having a paintChar and a | ength.

* @aramlength length in (character) pixels.
* (@aram pai nt Char character used for painting this Line.
*/

public VLine( int length, char paintChar )

{
super ( | ength, paintChar );

*

Paint this Line on Screen s at position (X,y).

@aram screen the Screen on which this Line is to be painted.
@ar am X the x position for the line.

@aramy the y position for the line.

/

* ok ok kR Ok ¥

public void paintOn( Screen screen, int x, int y)

{

for (int i =0; i <length; i++)
screen. pai nt At ( paintChar, x, y+i );
}
\,».*
* Unit test for class VLine.
*/

public static void main( String[] argv )

{

Terminal termnal = new Term nal ();

termnal .printin( "Self docunenting unit test of VLine.");

terminal.printin( "The two Screens that follow should match.");

termnal.printin();
termnal.println( "Hard coded picture
termnal .println( "+++++t++4");
termnal .println( "+xx "
termnal .println( "+xx
termnal.println( "+xx
termnal.println( "+xx *
termnal .println( "+xx *1
termnal.printin( "+x *

+ £+ + + o+

—
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58
59
60
61
62
63

}

termnal . println(
termnal.println( "+ *
termnal.printin( "+
termnal.println( "++++++++

+x * ;
;
"

+ + + +

)
)
)
)

i

termnal.printin();

termnal.println( "Picture drawn using VLine nethods:");
Screen screen = new Screen( 7, 9 );

Li ne vLine = new VLine( 7,

X" )

vLi ne. pai nt On( screen );

vLi
vLi

vLi
vLi

vLi
vLi
vLi

ne

ne.
ne.

ne.
ne.
ne.

.setLength(5);
ne.

paintOn( screen, 1, 0);

set Pai nt Char (" *');
pai nt On( screen, 3, 3 );

setLength(1);
setPaintChar(’'1");
pai nt On( screen, 4, 4 );

screen.draw( termnal );




Jan 31 13:17 2003 Listing 5.4 ShapeOnScreen.java Page 1

1 // joil5/shapes/ ShapeOnScreen.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 // This file is used in one of the Chapter 5 exercises on shapes.
L e

9 * A ShapeOnScreen npdels a Shape to be painted at
10 * a given position on a Screen.

11 *

12 * @ee Shape

13 * @ee Screen

14 =

15 * @ersion 5

16 */

17

18 public class ShapeOnScreen

19 {

20 private Shape shape;

21 private int x;

22 private int vy;

23

24 [**

25 * Construct a ShapeOncreen.

26 *

27 * @ar am shape t he Shape

28 * @aramx its x coordinate

29 * @aramy its y coordinate

30 */

31

32 publ i c ShapeOnScreen( Shape shape, int x, int y)
33 {

34 thi s. shape = shape;

35 this.x = X;

36 this.y =y;

37 }

38

39 [**

40 * \What Shape does this ShapeOnScreen represent?
41 *

42 * @eturn the Shape.

43 */

44

45 publ i c Shape get Shape() {

46 return shape;

47 }

48

49 [**

50 * The current x coordinate of this ShapeOnScreen.
51 *

52 * @eturn the x coordinate.

53 */

54

55 public int getX() {

56 return x;
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57 }

58

59 [**

60 * The current y coordinate of this ShapeOnScreen.
61 *

62 * @eturn the y coordinate.

63 */

65 public int getY() {
66 return vy,
67 }

69 | **
70 * Unit test.
71 */

73 public static void main( String[] args ) {

74 ShapeOnScreen sos = new ShapeOnScreen( null, 5, 7);
75 System out. println("Shape: " + sos.get Shape());

76 System out. println("x: " + sos.getX());

77 Systemout. println("y: " + sos.getY());

79 }
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/1 joil5/jfiles/JFile.java
11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker
i mport java.util.Date;

inport java.io.File,

\**
* A JFile object nodels a file in a hierarchical
<p>
Extend this abstract class to create particular kinds of JFiles,
e.g.:<br>
Directory -

a JFile that naintains a list of the files
TextFile -

a JFile containing text you mght want to read. <br>

le system

it contains.<br>

@ee Directory
@ee TextFile

@ersion 5
/

L I N T

public abstract class JFile

{

| **

* The separator used in pathnanes.
*/

public static final String separator = File.separator;

private String nane; /1 a JFile knows its name

private String owner ; /1 the owner of this file

private Date createDate; // when this file was created
private Date nmodDat e; /1 when this file was |ast nodified
private Directory parent; /1 the Directory containing this file
\*,»

* Construct a new JFile, set owner, parent, creation and

* modification dates. Add this to parent (unless this is the

* root Directory).

*

* @ar am nanme the nane for this file (inits parent directory).
* @aramcreator the owner of this newfile.

*  @ar am par ent the Directory in which this file lives.

*

-~

protected JFile( String name, String creator, Directory parent )

{
t hi s. name = nang;
this.owner = creator;
this.parent = parent;
if (parent !'= null) {

parent.addJFil e( nane, this );
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57 createDate = nodDate = new Date(); // set dates to now
58 }

59

60 [ **

61 * The narme of the file.

62 *

63 * @eturn the file's nane.

64 */

65

66 public String get Name()

67 {

68 return nane;

69 }

70

71 [ **

72 * The full path to this file.

73 *

74 * @eturn the path nane.

75 */

76

77 public String getPathNane()

78 {

79 if (this.isRoot()) {

80 return separator;

81 }

82 if (parent.isRoot()) {

83 return separator + getNanme();
84 }

85 return parent.getPathName() + separator + getName();
86 }

87

88 [**

89 * The size of the JFile

90 * (as defined by the child class)..
91 *

92 * @eturn the size.

93 */

94

95 public abstract int getSize();

96

97 [ **

98 * Suffix used for printing file nanes
99 * (as defined by the child class).
100 *

101 * @eturn the file's suffix.

102 */

103

104 public abstract String getSuffix();
105

106 [ **

107 * Set the owner for this file.

108 *

109 * @aram owner the new owner.

110 */

111

112 public void setOmner( String owner )
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114
115
116
117
118
119
120
121
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123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

164
165
166
167
168

t hi s. owner = owner;

\**

* The file' s owner.

*

* @eturn the owner of the file.

*/
public String getOmner()
{
return owner;
}
\**

* The date and tinme of the file s creation.

*

* @eturn the file's creation date and tine.

*/
public String getCreateDate()
{
return createDate.toString();
}
\,»,»
* Set the nodification date to "now'.
*/
protected voi d set ModDat e()
{
nodDat e = new Date();
}
\**

* The date and time of the file' s last nodification.

*

* @eturn the date and tine of the file's last nodification.

*/
public String getMbdDate()
{
return nodDate.toString();
}
\*,»

* The Directory containing this fi
* @eturn the parent directory.
*/

public Directory getParent()
{

return parent;
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

213
214
215
216
217
218
219
220
221
222
223
224

| **

* A JFile whose parent is null is defined to be the root
* (of a tree).

* @eturn true when this JFile is the root.
*/

publ i ¢ bool ean i sRoot ()

{

return (parent == null);

*

How a JFile represents itself as a String.
That is,
AUﬁmV

owner si ze nodDat e
</ pre>

name+suf fi x

@eturn the String representation.

* ok ok Kk ok X % ok

-~

public String toString()

{
return getOaner() + "\t" +

getSize() + "\t" +
get ModDate() + "\t" +
get Nane() + getSuffix();

// Unit test: main() and static support

private static Terminal termnal = new Termnal ();

\**
* Aunit test of JFile and its subcl asses.
*/

public static void main( String[] args )

{

out ("Sone hardwi red, self docunenting JFile systemtests");
out("create and then explore JFile hierarchy");

out (" r oot (owner sysadmin)");

out (" bi I 1 horme (owner bill)");

out (" ebhome (owner eb)");

out (" cs110 (owner eb)");

out (" diary (owner eb)");

out (" insult (owner bill)");

Directory root = new Directory( "", "sysadmin", null );
Directory homel = new Directory( "ebhone", "eb", root );
Directory home2 = new Directory( "billhone", "bill", root );
TextFile insult = new TextFile( "insult", "bill", homel,

"Your nother wore sneakers,");
insul t.append( "\nin the shower." );
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225

226 Directory ¢cs110 = new Directory( "csl110", "eb", honel);
227 €cs110. addJFi l e( "diary",

228 new TextFile( "diary", "eb", csl10,
229 "started work on Chapter 3"));
230

231 out("\nlist contents of the root directory:" );

232 list( root );

233

234 out("\nlist contents of ebhone:" );

235 list( homel );

236

237 out("\nretrieve billhone, list its contents (enpty)):");
238 list( (Directory) root.retrieveJFile("billhome") );
239

240 out("\nretrieve insult, contents two line insult:");
241 type( (TextFile)honel.retrieveJFile("insult"));

242

243 out("\nretrieve file \"foo\" from ebhome, try to display it:");
244 type( (TextFile)honel.retrieveldFile("foo") );

245

246 ocZ \nlist contents of cs110 (one file):" );

247 list( (Directory) honel.retrievelFil mﬁ__nmﬁo__v )

248

249 out("path to root:\t " + root. get Pat hName() );
250 out ("path to ebhonme:\t " + honel. get Pat hNane() );
251 out("path to csl110:\t " + cs110. getPathNane() );
252 }

253

254 /] display a listing of the contents of a Directory
255

256 private static void list( Directory dir )

257 {

258 terminal.println( dir.getName() );

259 termnal .println( dir.getSize() +

260 (dir.get m_ NmC =1

261 ?2 " filer" Z_mm__.v )

262

263 String[] fileNames = dir.getFileNanes();

264 for (int i =0; i <fileNanes.length; i++ ) {

265 String fileNane = fileNanes[i];

266 JFile jfile =dir.retrieveJFile( fileName );
267 terminal.printin( jfile.toString() );

268 }

269 }

270

271 /1 display the contents of a TextFile

272

273 private static void type( TextFile file )

274 {

275 String what ToPrint;

276 if (file == null) {

277 what ToPrint = "no such file";

278 }

279 el se {

280 what ToPrint = file.getContents();
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281 }

282 terminal.println( whatToPrint );
283 }

284

285 // abbreviation for "termnal.println"
286

287 private static void out( String s )
288 {

289 termnal.printin( s );

290 }

291 }




Jan 31 13:17 2003 Listing 5.6 Directory.java Page 1

©CoO~NOURAWNER

/1 joil5/jfiles/Directory.java

11

11

/1 Copyright 2003 Ethan Bol ker and Bi

i nmport java.util.*;

-~
*

* ok ok Xk ok X F

-~

Directory of JFiles.

A Directory is a JFile that maintains a
table of the JFiles it contains

@ersion 5

public class Directory extends JFile

{

private TreeMap jfiles; // table for JFiles in this Directory

\**
* Construct a Directory.
*
* @ar am name the nane for this Directory (in its parent Directo
* @aramcreator the owner of this new Directory
*  @ar am par ent the Directory in which this Directory lives.
*

/

public Directory( String name, String creator,

{

Directory parent)

super ( name, creator, parent );
jfiles = new TreeMap();

| **

* The size of a directory is the nunber of TextFiles it contains.

*

* @eturn the nunber of TextFiles.
*/

public int getSize()
{

return jfiles.size();

*

Suffix used for printing Directory nanes;
we define it as the (system dependent)
name separator used in path nanes.

L

@eturn the suffix for Directory nanes.
/

public String getsSuffix()
{

return JFile.separator;
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57 }
58
59
60
61
62
63

-~
*

ok Xk ok Xk

-~

Add a JFile to this Directory. Overwite if a JFile
of that nanme already exists.

@ar am nane the nane under which this JFile is added.
@aram afile the JFile to add.

public void addJFile(String name, JFile afile)
68 {

jfiles.put( namne,
set ModDat e() ;

afile );

Get a JFile in this Directory, by nane

@aram filename the name of the JFile to find.
@eturn the JFile found.

78 */

public JFile retrievedFile( String filenane )
81 {

JFile aFile =
return aFile;

(JFile)jfiles.get( filenanme );

Get the contents of this Directory as an array of
the file names, each of which is a String.

@eturn the array of names.

91 */

public String[] getFileNames()

94 {

return (String[])jfiles.keySet().toArray( new String[0] );

97 }
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1 // joil5/jfiles/ TextFile.java

2 I/

3 /1

4 /] Copyright 2003 Ethan Bol ker and Bi Canpbel |

2 o

7 * ATextFile is a JFile that holds text.

m *

9 * @ersion5

10 */

11

12 public class TextFile extends JFile

13 {

14 private String contents; // The text itself

15

16 [**

17 * Construct a TextFile with initial contents.

18 *

19 * @ar am nanme the nanme for this TextFile (in its parent Directory
20 * @aramcreator the owner of this new TextFile

21 * @aramparent the Directory in which this TextFile lives.
22 * @araminitial Contents the initial text

23 */

24

25 public TextFile( String name, String creator, Directory parent,
26 String initial Contents )

27 {

28 super( name, creator, parent );

29 setContents( initial Contents );

30 }

31

32 [**

33 * Construct an enpty TextFile.

34 *

35 * @ar am nane the nane for this TextFile (in its parent Directory
36 * @aramcreator the owner of this new TextFile

37 * @aramparent the Directory in which this TextFile lives
38 */

39

40 TextFile( String name, String creator, Directory parent )

41 {

42 this( name, creator, parent, "" );

43 }

44

45 [**

46 * The size of a text file is the nunber of characters stored.
47 *

48 * @eturn the file's size.

49 */

50

51 public int getSize()

52 {

53 return contents.length();

54 }

55

56 [**
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57 * Suffix used for printing text file names is ""
58 *

59 * @eturn an enpty suffix (for TextFiles).
60 */

61

62 public String getSuffix()

63 {

64 return "";

65 }

66

67 [ **

68 * Repl ace the contents of the file.

69 *

70 * @aramcontents the new contents.

71 */

72

73 public void setContents( String contents )
74 {

75 this.contents = contents;

76 set ModDat e() ;

77 }

78

79 [**

80 * The contents of a text file.

81 *

82 * @eturn String contents of the file.
83 */

84

85 public String getContents()

86 {

87 return contents;

88 }

89

90 [ **

91 * Append text to the end of the file.
92 *

93 * @aram text the text to be appended.
94 */

95

96 public void append( String text )

97 {

98 set Contents( contents + text );

99 }

100

101

102 [ **

103 * Append a new line of text to the end of the file.
104 *

105 * @aram text the text to be appended.
106 */

107

108 public void appendLine( String text )
109 {

110 this.setContents(contents + '\n" + text);
111 }

112}
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/1 joil5/bank/Bank. java

/
/

/1 Copyright 2003 Bill

/
/

Canpbel | and Et han Bol ker

i nmport java.util.*;

EE I N

~

*

A Bank object sinulates the behavior of a sinple bank/ATM
It contains a Terminal object and a collection of
BankAccount obj ects.

The visit method opens this Bank for business,
pronpting the customer for input.

To create a Bank and open it for business issue the command
<code>j ava Bank</ code>.

@ee BankAccount
@ersion 5

public class Bank

{

private String bankNang; I/ the nanme of this Bank
private Terminal atm /1 for talking with the custoner
private int balance = O; /1l total cash on hand

private int transactionCount = 0; // nunber of Bank transactions
private Mnth nonth; I/ the current nonth.

private TreeMap accountlList; // mappi ng names to accounts.

/'l what the banker can ask of the bank
private static final

"Banker commands: " +
"exit, open, customer,

String BANKER COMMANDS =

report, help.";

/1 what the custoner can ask of the bank

private static final String CUSTOMER_TRANSACTI ONS =
" Customer transactions: " +
"deposit, withdraw, transfer, bal ance,

cash check, quit, help.";

| **

* Construct a Bank with the given nane and Terninal .
*

* @ar am bankNane the nane for this Bank.

* @aramatm this Bank’s Term nal .

*/
public Bank( String bankName, Terminal atm)
{
this.atm = atm
t hi s. bankName = bankNare;

account Li st = new TreeMap();
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57
58
59
60
61
62
63

112

nont h = new Month();

-~
*

* ok ok Xk ok *

-~

Sinul ates interaction with a Bank.

Presents the user with an interactive |oop, pronpting for
banker transactions and in case of the banker transaction
"customer", an account id and further custoner
transactions.

public void visit()

{

instructUser();

String conmand;
while (!(command =
atm readWor d(" banker command: ")).equal s("exit")) {
if (command.startsWth("h")) {
hel p(  BANKER_COMVANDS ) ;
}

else if (command.startsWth("o0")) {
openNewAccount () ;
}

else if (command.startsWth("r")) {
report();
}

else if (command.startsWth( "c" ) ) {
BankAccount acct = whi chAccount();
if (acct !'=null )
processTransacti onsFor Account ( acct );
}
el se {
/1 Unrecogni zed Request
atmprintln( "unknown command: " + command );

}
report();
atmprintln( "Goodbye from" + bankNare );

// Open a new bank account,
[/ pronpting the user for information.

private voi d openNewAccount ()

{

String account Name = atmreadWrd( "Account nane: " );
char account Type =

at m readChar (" Checki ng/ Fee/ Regul ar? (c/f/r): " );
int startup = atmreadlnt( "Initial deposit: " );
BankAccount newAccount;
switch( account Type ) {
case 'c’:

newAccount = new Checki ngAccount( startup, this );
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

164
165
166
167
168

Bank.j ava Page 3

br eak;

case 'f’':
newAccount = new FeeAccount( startup,
br eak;

case 'r’':
newAccount = new Regul ar Account ( startup,
br eak;

defaul t:
atmprintlin("invalid account type:
return;

this );

this );

+ account Type) ;

}

account Li st. put ( account Name, newAccount );
atmprintln( "opened new account " + account Nanme
+ " with $" + startup );

/1 Pronpt the custoner for transaction to process.
/1 Then send an appropriate nessage to the account.

private void processTransacti onsFor Account ( BankAccount acct )

{
hel p( CUSTOVER TRANSACTI ONS ) ;

String transaction;
while (!(transaction =

atm readWord(" transaction:

")) . equals("quit”)) {

if ( transaction.startsWth( "h" ) ) {
hel p( CUSTOMER_TRANSACTI ONS ) ;
}

else if ( transaction.startsWth( "d" ) ) {
int amount = atm readl nt( anount:" );

atmoprintln(" deposi ted + acct.deposit( amunt ));
}
else if ( transaction.startsWth( "w' ) ) {

int anount = atmreadlnt( anmount:" );

atmprintln("
}
else if ( transaction.startsWth(
int anount = atmreadlnt( amount of check: " );
atmprintln(" cashed check for " +
((Checki ngAccount ) acct) . honor Check( anmount

e ) ) o

}

else if (transaction.startsWth("t")) {
atmprint( to ");
BankAccount toacct whi chAccount () ;
if (toacct != null) {
int amount = atmreadlnt(" amount to transfer:
atmoprintln(" transfered " +

withdrew " + acct.w thdraw( amount ));

))

")

t oacct . deposit(acct.w thdrawanount)));

}
else if (transaction.startsWth("b")) {
atmprintln(" current bal ance " +
acct . request Bal ance());

Jan 31 13:17 2003 Listing 5.8 Bank.java Page 4

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

213
214
215
216
217
218
219
220
221
222
223
224

/1
/1
/1

Il
11
/1

/1
I
Il
/1

el se {
atmoprintln(" sorry, unknown transaction" );
}
} .
atmprintln();
Prompt for an account name (or nunber), look it up
in the account list. If it's there, returnit;
otherwi se report an error and return null.
vat e BankAccount whi chAccount ()
String account Name = m~3ﬂmmn<§2 "account nane: " );

BankAccount account

if (account == null) ,“
atmprintin("not a valid account");

}

return account;

= (BankAccount) accountLi st. get (account Nane);

Action to take when a new nonth starts.
Update the nonth field by sending a next nessage.
Loop on all accounts, sending each a newMbnth nessage.

vate void newont h()

nont h. next () ;
/1 for each account
I account . newibnt h()

Report bank activity.

For each BankAccount, print the custonmer id (name or numnber),
account bal ance and the nunber of transactions.

Then print Bank totals.

private void report()

{

atmprintln( bankName + " report for " + nonth );
atmprintln( "\nSunmaries of individual accounts:" );
atmprintln( "account balance transaction count" );

for (lterator i = accountlList.keySet().iterator();
i.hasNext(); ) {
String account Nanme (String) i.next();

BankAccount acct (BankAccount) accountLi st. get (account Nane)
atmprintln(account Nane + "\t$" + acct.getBalance() + "\t\t"
acct . get Transacti onCount ());
}
atm println(
atmprintln(

"\'nBank total s");

"open accounts: " + getNunber O Accounts() );
atmprintln( "cash on hand: $" + getBal ance());
atmprintln( "transactions: " + getTransactionCount());
atmprintln();
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225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

273
274
275
276
277
278
279
280

/1 Wl come the user to the bank and instruct her on
/1 her options.

private void instructUser()

{
atmprintin( "Wl come to " + bankNane );
atmprintln( "Open some accounts and work with them" );
hel p(  BANKER_COWMVANDS ) ;

}

// Display a help string.

private void hel p( String helpString )

{
atmprintln( helpString );
atmprintln();

\**

* | ncrenent bank bal ance by given anount.

*

* @aram anount the ampunt increnent.
*/

public void incrementBal ance(int anount)

{

bal ance += anount;

| **

* |Increnent by one the count of transactions,
* for this bank.
*/

public void countTransacti on()

{

transacti onCount ++;

| **

* Get the number of transactions performed by this bank.

*

* @eturn nunber of transactions perfornmed.
*/

public int getTransacti onCount( )

{

return transacti onCount ;

\*.»

* CGet the current bank bal ance.

*

* @eturn current bank bal ance.
*/
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281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
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299
300
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302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335

}

public int getBal ance()

{

return bal ance;

* Get the current nunber of open accounts.

* @eturn nunber of open accounts.

*/
public int getNunmberOf Accounts()
{
return accountLi st. size();
}
\**
* Run the simulation by creating and then visiting a new Bank.
*
*o<p>
* A -e argunent causes the input to be echoed.
* This can be useful for executing the program agai nst
* a test script, e.g.,
* <pre>
* java Bank -e < Bank.in
* </ pre>
*
* @aram args the command |ine argunents:
* <pre>
* -e echo input.
* bankName any other conmmand |ine argunent.
* </ pre>
*

-~

public static void main( String[] args )

{
/| parse the comrand |ine argunments for the echo
/1 flag and the nane of the bank
bool ean echo = fal se; I/ default does not echo
String bankNane = "Faithless Trust"; // default bank nane
for (int i =0; i <args.length; i++) {
if (args[i].equals("-e")) {
echo = true;
}
el se {
bankName = args[i];
) }
Bank aBank = new Bank( bankNane, new Terninal (echo) );
aBank. visit();
}
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1 // joil5/bank/BankAccount.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

@ \**

7 * A BankAccount object has private fields to keep track

8 * of its current balance, the nunber of transactions

9 * performed and the Bank in which it is an account, and
10 * and public nmethods to access those fields appropriately.
11 *

12 * @ee Bank

13 * @ersion 5

14 =/

15

16 public abstract class BankAccount

17 {

18 private int balance = 0; /1 Account bal ance (whol e dollars)

19 private int transactionCount = 0; // Nunber of transactions perforne

20 private Bank issui ngBank; /] Bank issuing this account
21

22 [ **

23 * Construct a BankAccount with the given initial balance and
24 * jssuing Bank. Construction counts as this BankAccount's
25 * first transaction.

26 *

27 * @araminitial Bal ance the opening bal ance.

28 * (@aramissui ngBank the bank that issued this account.
29 */

30

31 publ i ¢ BankAccount( int initialBalance, Bank issuingBank )
32 {

33 this.issuingBank = issuingBank;

34 deposit( initialBalance );

35 }

36

37 [**

38 * Wthdraw the given anount, decreasing this BankAccount’s
39 * bal ance and the issuing Bank's bal ance.

40 * Counts as a transaction.

41 *

42 * @aram anmount the anmount to be wi thdrawn

43 * @eturn anount w t hdrawn

44 */

45

46 public int withdrawm int amount )

47 {

48 i ncremrent Bal ance( -anount );

49 count Transaction();

50 return amount ;

51 }

52

53 [ **

54 * Deposit the given anount, increasing this BankAccount’s
55 * bal ance and the issuing Bank's bal ance.

56 * Counts as a transaction.
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57 *

58 * @aram anpunt the anmount to be deposited
59 * @eturn anmount deposited

60 */

61

62 public int deposit(int anount)

63 {

64 i ncremrent Bal ance( anount);

65 count Transaction();

66 return anount ;

67 }

68

69 [ **

70 * Request for balance. Counts as a transaction.
71 *

72 * @eturn current account bal ance.

73 */

74

75 public int requestBal ance()

76 {

77 count Transaction();

78 return getBal ance() ;

79 }

80

81 [ **

82 * Get the current bal ance.

83 * Does NOT count as a transaction.

84 *

85 * @eturn current account bal ance

86 */

87

88 public int getBal ance()

89 {

90 return bal ance;

91 }

92

93 [ **

94 * I ncrenent account bal ance by gi ven anount.
95 * Al'so increment issuing Bank's bal ance.

96 * Does NOT count as a transaction.

97 *

98 * @aram anount the amount of the increnent.
99 */

100

101 public void incrementBal ance( int amount )
102 {

103 bal ance += anount;

104 thi s. getlssui ngBank().increnentBal ance( amunt );
105 }

106

107 | **

108 * Get the nunber of transactions performed by this
109 * account. Does NOT count as a transaction.
110 *

111 * @eturn nunber of transactions perforned.
112 */
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113

114 public int getTransacti onCount ()

115 {

116 return transacti onCount;

117 }

118

119 | **

120 * Increnment by 1 the count of transactions, for this account
121 * and for the issuing Bank.

122 * Does NOT count as a transaction.

123 */

124

125 public void countTransaction()

126 {

127 transacti onCount ++;

128 t hi s. getlssui ngBank(). count Transaction();
129 }

130

131 [ **

132 * Get the bank that issued this account.
133 * Does NOT count as a transaction.

134 *

135 * @eturn issuing bank.

136 */

137

138 publ i c Bank getlssui ngBank()

139 {

140 return issuingBank;

141 }

142

143 [ **

144 * Action to take when a new nonth starts.
145 */

146

147 public abstract void new\onth();
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1 // joil5/bank/ Regul ar Account.java
2 I/
3 /1
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5
@ \**
7 * A RegularAccount is a BankAccount that has no special behavior.
m *
9 * It does what a BankAccount does.
10 */
11
12 public class Regul ar Account extends BankAccount
13 {
14
15 [**
16 * Construct a BankAccount with the given initial balance and
17 * jssuing Bank. Construction counts as this BankAccount’s
18 * first transaction.
19 *
20 * @araminitial Bal ance the opening bal ance.
21 * @aramissui ngBank the bank that issued this account.
22 */
23
24 public Regul arAccount( int initialBalance, Bank issuingBank )
25 {
26 super( initialBalance, issuingBank );
27 }
28
29 [**
30 * Action to take when a new nmonth starts.
31 *
32 * A Regul ar Account does not hing when the next nmonth starts.
33 */
34
35 public void newibnth() {
36 // do not hing
37 }
38
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1 // joil5/bank/ Checki ngAccount.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

: e

7 * A CheckingAccount is a BankAccount with one new feature:
8 * the ability to cash a check by calling the honorCheck nethod.
9 * Each honored check costs the custoner a checkFee.

10 =

11 * @ersion 5

12 =/

13

14 public class Checki ngAccount extends BankAccount

15 {

16 private static int checkFee = /| pretty steep for each check
17

18 [**

19 * Constructs a Checki ngAccount with the given

20 * initial balance and issuing Bank.

21 * Counts as this account’s first transaction.

22 *

23 * @araminitial Bal ance the opening bal ance for this account.
24 * @aramissui ngBank the bank that issued this account.
25 */

26

27 publ i ¢ Checki ngAccount( int initialBalance, Bank issuingBank )
28 {

29 super( initialBalance, issuingBank );

30 }

31

32 [**

33 * Honor a check:

34 * Charge the account the appropriate fee

35 * and withdraw the amount.

36 *

37 * @aram anmount anount (in whole dollars) to be w thdrawn.
38 * @eturn the anount w thdrawn.

39 */

40

41 public int honorCheck( int anmount )

42 {

43 i ncrement Bal ance( - checkFee );

44 return withdraw( anount );

45 }

46

47 [**

48 * Action to take when a new nonth starts.

49 */

50

51 public void newhbnt h()

52 {

53 }
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1 // joil5/bank/ FeeAccount.java
2 I/
3 /1
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
2 o
7 * A FeeAccount is a BankAccount with one new feature:
8 * the user is charged for each transaction.
mw *
10 * @ersion 5
11 */
12
13 public class FeeAccount extends BankAccount
14 {
15 private static int transacti onFee = 1;
16
17 [**
18 * Constructor, accepting an initial balance and issuing Bank.
19 *
20 * @araminitial Bal ance the opening bal ance.
21 * @aramissui ngBank the bank that issued this account.
22 */
23
24 public FeeAccount( int initialBalance, Bank issuingBank )
25 {
26 super( initialBalance, issuingBank);
27 }
28
29 [**
30 * The way a transaction is counted for a FeeAccount: it |evies
31 * a transaction fee as well as counting the transaction.
32 */
33
34 public void count Transaction()
35 {
36 i ncrement Bal ance( - transacti onFee );
37 super . count Transacti on();
38 }
39
40 [**
41 * Action to take when a new nonth starts.
42 */
43
44 public void newhbnt h()
45 {
46 }
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©CoO~NOURAWNER

/1 joil5/bank/class Mnth

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

i nport java.io.*;
i mport java.util.Cal endar;

\**

* The Month class inplenents an object that keeps
* track of the nmonth of the year.

*

* @ersion 5

*/

public class Mnth
{
private static final String[] nonthNane =
{"Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul" "Aug", "Sep". "Cct". "Nov" "Dec'};

private int nonth;
private int year;

\**
* Month constructor constructs a Month object

* initialized to the current nmonth and year.
*/

public Mnth()

{
Cal endar right Now = Cal endar. get | nstance();
nmonth = ri ght Now. get ( Cal endar. MONTH ) ;
year = rightNow. get( Cal endar. YEAR );

| **

* Advance to next nonth.
*/

public void next()

{

/1 needs conpletion

| **

* How a Month is displayed as a String -

* for exanple, "Jan, 2003".

*

* @eturn String representation of the nonth.
*/

I public String toString()
/1 {
/1 }

Jan 31
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59
60
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\**
* For unit testing.
*/
public static void main( String[] args )
{
Month m = new Mont h();
for (int i=0; i < 14; i++, mnext()) {
Systemout. println(mn;
}
for (int i=0; i < 35; i++, mnext()); // no loop body
Systemout.println("three years later: " + m;
for (int i=0; i < 120; i++, mnext());// no loop body
Systemout.printin("ten years later: " + m;
}




