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1 |public class AccountV2 {

2 public AccountV2(String owner, int balance) throws

3 BalanceNegat iveExceptign

5 if \balance < 0) { /+ negated precondition =/

6 throw new B anceNegativeException(); }

7 else { this.owner = owner; this.balance = balance; }

8 }

9 public void withdraw(int amount) throws

10 WithdrawAmountNegativeException, WithdrawAmountTooLargeExceptidg
11 Eif( amount < 0) { /* negated precondition */

12 throw new lithedrawdiuntNegativeException(); }

13 [else if (balance < amounY ) { /+ negated precondition */
14 Tthrow new WithdEawAmotnt looLargeException(); }

15 else { this.balance = this.balance - amount; }

16 }

n
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| public class BankAppV2 ({

public static void main (String[] args) {
System.out.println("Create an account for Alan with balance -10:
try f

‘ AccountV2 alan = new AccountV2("Alan", ;

System.out.println(alan);

}

-

‘ atch ( %gianceNegativeException bne) | {
Sysijyéout.prlntln("lllegal negative account balance.");

balance -10:

llegal negative account balance.
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|public class BankAppV2 {
public static void main(String[] args) {
System.out.println("Create an account for Mark with balance 100:
try {
AccountV2 mark = new AccountV2("Mark", 100);
System.out.println(mark);
System.out.println("Withdraw -1000000 from Mark’s account:");
u\>mark. withdraw (-=1000000)
System.out.println(matk) ;

(BalanceNegatiVeException bne) {

ystem.out.println("Illegal negative account balance.");
}
@ WithdrawAmountNegativeException\wane) {
SyStem.out.printin("Illegal negative withdraw amount.");

}
catch ithdrawAmount TooLargeException wane) {

S em.out.println("Illegal too large withdraw amount.");
}

Console Output:

Bodk Asourts @ Jain, - Vot 2 &ztzgua (2 <0°‘“Y“ﬁ JosohF)

') ;

Create an account for Mark with balance 100:

Mark’s current balance is: 100
With 00 from Mark t: L////
egal negative withdraw amount. fS
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1 |public class BankAppV2 ({ |
2 public static void main(String[] args) {

3 System.out.println("Create an account for Tom with balance 100:"};
4 try { Y an

5 AccountV2 tom = new AccountVZ("Tom",;

6 System.out.println(tom) ;

7 System.out.pripEp("Withdraw 150 from Tom’s account:");

8 | tom. withdra

9 System.out.pri n(tom) ;

10 }

11 catch (BalanceNegativeException bne) {

12 System.out.println("Illegal negative account balance.");

13 }

14 catch (WithdrawAmountNegativeException wane) {

15 System.out.println("Illegﬁi/zégative withdraw amount.");

16 }

17 | catch ( @;thdrawAmountTooLargeException b@ne) {

18 System.out.println("Illegal too large withdraw amount.");

19 }

Console Output:

Create an account for Tom with balance 100:

Tom’ s current balance is: 100

Withdraw 150 from Tom’s account: (////

Eilegal too large withdraw amount\
—
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REQ}//Eaci account is associ with the ngame
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Jim’s current balance is:
Withdraw 100 from Jim’s

1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9

1 |public class AccountV2 { 4 W

2 public AccountV2(String owner, int balance) throws

3 BalanceNe iveException

5 if { /*» negated precondition */ -

6 7t row ceNegativeException(); } /72, / Aa/a,ﬂ@ <; AMOMfﬂf

7 else { this.owner = owner; this.balance = balanes;

8 }

9 public void withdraw(int amount) thro

10 WithdrawAmountNegativeExceptipi, WithdrawAmountTooLargeExceptidn {]

11 if ( amount D=l ol precondition +/

12 thrg — tiveException(); }

13 elsé ) , /* negated precondition x*/

14 th LargeException(); }

15 else is.balance - amount; }

16 } T 1
|public class BankAppV2 {

public static void main(String[] args) {
System.out.println("Create an account for Jim with balance 100:"
try o~ bak-
AccountV2 jim new AccountV2("Jim", |100); ]
System.out.println(jim);
System.out.println("Withdraw 100 from Jim’s account:");
jim. [PIPRGE AW 00)* I
System.out.println(jim);
}
catch (BalanceNegativeException bne) {
System.out.println("Illegal negative account balance.");
}
catch (WithdrawAmountNegativeException wane) (
System.out.println("Illegal negative withdraw amount.");
}
catch (WithdrawAmountTooLargeException wane) {
System.out.println("Illegal too large withdraw amount.");

}
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public class AccountV3 {
public AccountV3(String owner, int balance) throws
BalanceNegativeException

if (balance < 0) /* negated precondition */
throw new BgtanceNegativeException(); }
else { this.owner = owner; this.balance = balance; }

O NOOR~rOWN—

10 public void withdraw(int amount) throws

se if (balance < amoupt) { /# negated precondition #*/
throw new Withdraw ountTooLargeException()' }
nce - amount;

17 L%?(:fffﬁft(fffftff_jjiiiigffi\;_f//)"Invarlant p051jizi_fEEE§EE2>
18

| assert is.getBalance() > 0 : "Invariant: positive balance";
9 }
11 WithdrawAmewnt NegativeException, WithdrawAmountTooLargeExceptio
12 f (amount < 0) /* negated precondition x*/
13 throw new wWiThdrawAmountNegativeException(); }

Ta[SQ,

n
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|public class BankAppV3 ({
public static void main(String[] args)
System.out.println("Create an account for Jim with balance 100:"
try { AccountV3 Jjim = new AccountV3("Jim", ;
System.out.println(jim);
System.out.printl%*;Withdraw 100 from Jim’s account:");
| jim. withdraw(100) ; /53

System.out.println¢jXa¥
/* catch statements same as this previous slide:

*+ Version 2: Why Still Not a Good Design? (2.1) =*/

Create an account for Jim with balance 100:
Jim’ s current balance is: 100

Withdraw 100 from Jim’s account:

Exception in thread "main"

—
\java.lang.AssertionErrorflzgzariaqggzﬁgsitive balance Z

—
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public class Acc 3 {
public void(withdray (int amount) throws
WithdrawAmountNegativeException, WithdrawAmountTooLargeExceptign
if( ameuntagsml ) { /* negated precondition '
throw new WithdrawAmountNegativeException(); }
—)else if ( batance"<Wagmount®) { ,/» negated precondition
throw new WithdrawAmountTooLargeException();_ }
else { this.balance = this.balance - amount; }

-fibassert this.getBalance() > 0 : "Invariant: positive balance"; h
|

Wen  gwomts e weshed vefsie mor Cio age ,
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public class AccountV4 {
public void withdraw(int amount) throws
WithdrawAmountNegativeException, WithdrawAmountTooLargeException
—p if (amount < 0) { /* negated precondition x/
throw new WithdrawAmountNegativeException(); }
—else if (balance < amount) { /#* negated precondition x/
throw new Wi
else RONT IMPLEMENTATION

tion(); }

*/
this.balance = this.balance + amoun
s gctBalance() > 0
owner + "Invariant: positive balance"; }
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1 |public class BankAppV4 {
2 public static void main(String[] args) {
3 System.out.println("Create an account for Jeremy walance 10
4 try { AccountV4 Jjeremy = new AccountV4("Jeremy", ;
5 , System.out.println(jeremy) ;
6 ak{ S stem.out Lot In ("Withdraw 50 from Jeremy’s account:
7 | jeremy@‘=!g=:=zggiy ;
8 )4&J AA 'ystem.ou (jeremy); }
9 /* catch statements same as this previous slide
0 *+ Version 2: Why Still Not a Good Design? (2.1) x*/

Create an account for Jeremy with bglance 100:
Jeremy’s current balance is: 100

Withdraw 50 from Jeremy’s account:
Jeremy’s current balance is

")
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