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/1 joil9lbank/Bank.java

Copyri ght 2003 Bill Canpbell and Ethan Bol ker

i nmport java.util.*;
i mport java.io.*;

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

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

It is persistent: it can save its state to a file and read it
back at a later tinme.

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

@ee BankAccount
@ersion 9

27 public class Bank

inpl ements Serializable

/1 the name of this Bank

// for communication with world
/1 total cash on hand

/'l nunber of Bank transactions
/1 the current nonth.

/1 mapping names to accounts.

private String bankNane;
private transient Terminal atm
private int balance = 0;
private int transactionCount =
private Month nonth;

private Map accountlLi st;

private int checkFee = 2; /1 cost for each check
private int transactionFee = Il fee for each transaction

private int nonthlyCharge = 5; /1 monthly charge
private double interestRate = 0.05; // annual rate paid on savings
private int maxFreeTransactions = 3; // for savings accounts

/1 what the banker can ask of the bank
private static final

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

String BANKER COMVANDS =

nextnonth, report, help.";

/1 what the custoner can ask of the bank

private static final String CUSTOVER_TRANSACTI ONS =
" Cust ormer transactions: deposit, withdraw, transfer,\n" +
bal ance, cash check, quit, help.";

[ **

* Construct a Bank with the given nane.
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*

* @ar am bankNanme the nane for this Bank.
*

/
public Bank( String bankNane )
{
this.atm = atm
t hi s. bankName = bankNang;
account Li st = new TreeMap();
nont h = new Mont h();
}
\**
* Sinulates interaction with a Bank.
* Presents the user with an interactive |oop, pronpting for
* banker transactions and in the case of the banker
* transaction "customer", an account id and further
* customer transactions.
*/
public void visit()
{
i nstruct User();
String conmand;
while (!(command =
at m readWor d("banker command: ")).equal s("exit")) {
if (command.startsWth("h")) {
hel p( BANKER_COMMANDS ) ;
}
else if (command.startsWth("o0")) {
openNewAccount () ;
}
else if (comand.startsWth("n")) {
newhont h() ;
}
else if (command.startsWth("r")) {
report();
}
else if (command.startsWth( "c" ) ) {
BankAccount acct = whi chAccount();
if (acct !'= null ) {
processTransact i onsFor Account ( acct );
}
}
el se {
/1 Unrecogni zed Request
atmprintln( "unknown command: " + conmand );
}
}
report();
atmprintln( "Goodbye from" + bankNane );
}
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/1 Open a new bank account,
/1 pronmpting the user for information.

private voi d openNewAccount ()

{
String account Name = atmreadWrd( "Account nane: " );
char account Type =
atmreadChar( "Type of account (r/c/f/s): " );
try {
int startup = readPosAnt( "Initial deposit: " );
BankAccount newAccount;
switch( account Type ) {
case 'c’:
newAccount = new Checki ngAccount ( startup, this );
br eak;
case 'f’':
newAccount = new FeeAccount( startup, this );
br eak;
case 's’:
newAccount = new Savi ngsAccount( startup, this );
br eak;
case 'r’:
newAccount = new Regul ar Account( startup, this );
br eak;
defaul t:
atmprintIn("invalid account type: " + accountType);
return;
}
account Li st. put ( account Narme, newAccount );
atmprintln( "opened new account " + account Name
+ " with $" + startup );
}
catch (NegativeAnount Exception e) {
atmerrPrintln(
"You cannot open an account with a negative bal ance");
}
catch (I nsufficientFundsException e) {
atmerrPrintIn( "Initial deposit doesn’t cover fee" );
}
}

/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 =
atmreadWord(" transaction: ")).equal s("quit")) {

try {
if ( transaction.startsWth( "h" ) ) {
hel p( CUSTOVER_TRANSACTI ONS ) ;
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else if ( transaction.startsWth( "d" ) ) {
int ampbunt = readPosAnt ( " anmount: " );
atmoprintln(" deposited "
+ acct.deposit( amunt ));
}
else if ( transaction.startsWth( "w' ) ) {
int amount = readPosAnt ( " amount: " );
atmprintln(" wi t hdrew "
+ acct.w thdraw( amount ));
}
else if ( transaction.startsWth( "c" ) ) {
int amount = readPosAnt( " amount of check: " );
try { // to cast acct to Checki ngAccount
atmprintln(" cashed check for " +
((Checki ngAccount) acct). honor Check( amount ))
}
catch (C assCast Exception e) {
/1 if not a checking account, report error
atmerrPrintln(
" Sorry, not a checking account." );

}
}
else if (transaction.startsWth("t")) {
atmprint( " to ");
BankAccount toacct = whichAccount();
if (toacct !'=null) {
i nt ampunt = readPosAnt (" anobunt to transfer: ");
atmprintln(" transfered "
+ toacct.deposit(acct.w thdraw(anount)));
}
}

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

}
catch (I nsufficientFundsException e) {
atmerrPrintin( " Insufficient funds " +
e. get Message() );
}
catch (Negati veAmount Exception e) {
atmerrPrintln(" Sorry, negative anounts disallowed." );

}

atmoprintin();

/1 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 ()

{
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String account Name = atmreadWrd( "account name: " );
BankAccount account = (BankAccount) accountLi st.get(accountNane);
if (account == null) {

atmprintln( "not a valid account" );

}

return account;

/1 Action to take when a new nonth starts.
/1 Update the nmonth field by sending a next nessage.
/1 Loop on all accounts, sending each a new\bnth nmessage.

private void newibnt h()

{
nmont h. next () ;
Iterator i = accountlList.keySet().iterator();
while ( i.hasNext() ) {
String nane = (String) i.next();
BankAccount acct = (BankAccount) accountlist.get( nanme );
try {
acct . newont h() ;
}
catch (InsufficientFundsException exception) {
atmerrPrintIn( "lInsufficient funds in account \"" +
nane + "\" for monthly fee" );
}
}
}

/'l Report bank activity.

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

/1 Then print Bank totals.

private void report()

{

atmprintln( bankName + " report for + nonth );
atmprintln( "\nSummari es of individual accounts:" );
atmprintln( "account balance transaction count" );
for (lterator i = accountlList.keySet().iterator();
i.hasNext(); ) {
String accountName = (String) i.next();
BankAccount acct = (BankAccount) accountlList. get(account Nane)
atmprintln(account Nane + "\t$" + acct.getBalance() + "\t\t"
+ acct.get Transacti onCount());

}

atmprintln( "\nBank totals");

atmprintln( "open accounts: " + getNumberOf Accounts() );
atmprintln( "cash on hand: $" + getBal ance());
atmprintln( "transactions: " + getTransactionCount());
atmprintln();

/1 Wel come the user to the bank and instruct her on
/1 her options.
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private void instructUser()

{

atmprintin( "Welcome to " + bankNane );

atmprintln( nonth.toString() );

atmprintln( "Open some accounts and work with them" );
hel p( BANKER_COMMANDS ) ;

/1 Display a help string.
private void help( String hel pString )
{

atmprintln( helpString );
atmprintln();

/'l Read ampunt pronpted for fromthe atm
/1 Throw a Negati veAmount Exception if amount < O

private int readPosAnt( String pronpt )
t hrows Negati veAmount Excepti on
{

int amount = atmreadlnt( pronpt );
if (amount < 0) {

t hrow new Negati veAmount Exception();
}

return anount;

* | ncrement bank bal ance by given anount.

* @aram anpunt the anmount increment.

*/
public void incrementBal ance(int anount)
{
bal ance += anount;
}
\**

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

*/
public void countTransaction()
{
transacti onCount ++;
}
\**

* CGet the nunber of transactions performed by this bank.

*

* @eturn nunber of transactions perforned.
*/
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338 public int getTransacti onCount( )

339 {

340 return transacti onCount ;

341 }

342

343 [ **

344 * The charge this bank |evies for cashing a check.
345 *

346 * @eturn check fee

347 */

348

349 public int getCheckFee( )

350 {

351 return checkFee ;

352 }

353

354 [ **

355 * The charge this bank levies for a transaction.
356 *

357 * @eturn the transaction fee

358 */

359

360 public int getTransactionFee( )

361 {

362 return transactionFee ;

363 }

364

365 [**

366 * The charge this bank | evies each nonth.
367 *

368 * @eturn the nonthly charge

369 */

370

371 public int getMnthlyCharge( )

372 {

373 return nonthl yChar ge;

374 }

375

376 [ **

377 * The current interest rate on savings.
378 *

379 * @eturn the interest rate

380 */

381

382 public double getlnterestRate( )

383 {

384 return interestRate;

385 }

386

387 [ **

388 * The nunber of free transactions per nonth.
389 *

390 * @eturn the nunber of transactions
391 */

392

Jan 31 13:17 2003 Listing 9.3 Bank.java Page 8

393 public int getMaxFreeTransactions()
394 {

395 return maxFreeTransacti ons;

396 }

397

398 | **

399 * CGet the current bank bal ance.
400 *

401 * @eturn current bank bal ance.
402 */

403

404 public int getBal ance()

405 {

406 return bal ance;

407 }

408

409 | **

410 * CGet the current nurmber of open accounts.

412 * @eturn nunber of open accounts.
413 */

415 public int getNunmberOf Accounts()
416 {
417 return accountlList.size();

420 | **

421 * Set the atmfor this Bank.

422 *
* @aramatmthe Bank’s atm

424 */

426 public void setAtm( Terminal atm) {
427 this.atm= atm

*

Run the sinulation by creating and then visiting a new Bank.
A_uV
A -e argunent causes the input to be echoed.
This can be useful for executing the program agai nst
a test script, e.g.,
AU_‘mV
java Bank -e < Bank.in
</ pre>

The -f argument reads the bank’s state fromthe specified
file, and wites it to that file when the programexits.

@aram args the command |ine argunents:
<pre>
-e echo input.
-f filenane
bankName any other conmmand |ine argunent.

IN
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o
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* </ pre>
*/

public static void main( String[] args )
{
bool ean echo = fal se;
String bankFil eName = nul |
String bankNane = "Persistent Bank";
Bank t heBank = null;

/1 parse the command |ine argunents
for (int i =0; i <args.length; i++) {
if (args[i].equals("-e")) { // echo input to output
echo = true;
conti nue;

}

if (args[i].equals("-f")) { // read/wite Bank fromto file

bankFi | eNane = args[++i];
conti nue;

}

I/ create a new Bank or read one froma file
if (bankFileName == null) {

theBank = new Bank( bankNane );
}

el se {
theBank = readBank( bankNane, bankFil eName );
}

I/ give the Bank a Termnal, then visit
t heBank. set At m(new Term nal (echo));
theBank. visit();

// wite theBank's state to a file if required
if (bankFileName != null) {
wri t eBank(t heBank, bankFi|eNane);

// Read a Bank froma file (create it if file doesn’t exist).
/1

/1 @ar am bankNane the nane of the Bank

[/ @aram bankFi | eNanme the nane of the file containing the Bank
/1

I/ @eturn the Bank

private static Bank readBank(String bankNane, String bankFil eNane)
{

File file = new File( bankFileNane );
if (!file.exists()) {

return new Bank( bankNare );
}

oj ect I nput Stream i nStream = nul | ;

try {
i nStream = new Obj ect | nput St r ean(
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new FilelnputStrean( file ) );
Bank bank = (Bank)inStream readoject();
System out . printl n(
"Bank state read fromfile " + bankFil eNane);
return bank;
}
catch (Exception e ) {
Systemerr.println(
"Probl emreading " + bankFil eNane );
Systemerr.printin(e);
Systemexit(1);
}
finally {

try {
i nStream cl ose();
}

catch (Exception e) {

}
}

return null; // you can never get here

// Wite a Bank to a file.

/1

/1 @aram bank t he Bank

/| @aramfileNane the nane of the file to wite the Bank to

private static void witeBank( Bank bank, String fileName)

{
Obj ect Qut put Stream out Stream = nul | ;
try {
out Stream = new Cbj ect Qut put St rean(
new Fil eQutput Strean( fileName ) );
out Stream wi teQoj ect ( bank );
System out. printl n(
"Bank state written to file " + fileNane);
}
catch (Exception e ) {
Systemerr.println(
"Problemwiting " + fileName );
}
finally {
try {
out Stream cl ose();
}
catch (Exception e ) {
}
}
}
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1 // joil9lbank/BankAccount.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 inport java.io.Serializable;

L e

9 * A BankAccount object has private fields to keep track

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

11 * perforned and the Bank in which it is an account, and

12 * and public nmethods to access those fields appropriately.

13 =

14 * @ee Bank

15 * @ersion 9

16 */

17

18 public abstract class BankAccount

19 inpl enents Serializable

20 {

21 private int balance = 0; /1 Account bal ance (whol e dollars)
22 private int transactionCount = 0; // Nunber of transactions perforne
23 private Bank i ssui ngBank; /1 Bank issuing this account
24

25 [**

26 * Construct a BankAccount with the given initial balance and
27 * i ssuing Bank. Construction counts as this BankAccount’s
28 * first transaction.

29 *

30 * @araminitial Bal ance the openi ng bal ance.

31 * @aram i ssui ngBank the bank that issued this account.
32 *

33 * @xception | nsufficientFundsException when appropriate.
34 */

35

36 protected BankAccount( int initialBalance, Bank issuingBank )
37 throws I nsufficientFundsException

38 {

39 this.issuingBank = issuingBank;

40 deposit( initialBalance );

41 }

42

43 [**

44 * Get transaction fee. By default, O.

45 * Qverride this for accounts having transaction fees.

46 *

47 * @eturn the fee.

48 */

49

50 protected int getTransacti onFee()

51 {

52 return O;

53 }

54

55 | **

56 * The bank that issued this account.
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57 *
58 * @eturn the Bank.
59 */
60
61 protected Bank get | ssui ngBank()
62 {
63 return issui ngBank;
64 }
65
66 [ **
67 * Wthdraw the given anpunt, decreasing this BankAccount’s
68 * bal ance and the issuing Bank’s bal ance.
69 * Counts as a transaction.
70 *
71 * @aram anount the anpunt to be withdrawn
72 * @eturn anount withdrawn
73 *
74 * @xception InsufficientFundsExcepti on when appropriate.
75 */
76
77 public int withdrawm int amount )
78 throws I nsufficient FundsException
79 {
80 i ncrement Bal ance( -anopunt - getTransactionFee() );
81 count Transaction();
82 return anount ;
83 }
84
85 [**
86 * Deposit the given anmount, increasing this BankAccount’s
87 * bal ance and the issuing Bank’s bal ance.
88 * Counts as a transaction.
89 *
90 * @aram anount the amount to be deposited
91 * @eturn anobunt deposited
92 *
93 * @xception InsufficientFundsExcepti on when appropriate.
94 */
95
96 public int deposit(int amount)
97 throws | nsufficientFundsException
98 {
99 i ncrement Bal ance( anopunt - get Transacti onFee() );
100 count Transaction();
101 return anount ;
102 }
103
104 [**
105 * Request for balance. Counts as a transaction.
106 *
107 * @eturn current account bal ance.
108 *
109 * @xception InsufficientFundsExcepti on when appropriate.
110 */
111

112 public int requestBal ance()




Jan 31 13:17 2003 Listing 9.4 BankAccount.java Page 3

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

throws I nsufficientFundsException

i ncrement Bal ance( - get TransactionFee() );
count Transaction();
return getBal ance() ;

* Get the current bal ance.
* Does NOT count as a transaction.

*

* @eturn current account bal ance

*/
public int getBal ance()
{
return bal ance;
}
\**
* | ncrenent account bal ance by given anount.
* Al'so increnment issuing Bank’s bal ance.
* Does NOT count as a transaction.
*
* @aram anmount the amount of the increnent.
*
* @xception I nsufficientFundsException when appropriate.
*

-~

public final void incrementBal ance( int anmount )
throws I nsufficientFundsException

int newBal ance = bal ance + anount;
if (newBal ance < 0) {
throw new I nsufficient FundsExcepti on(
"for this transaction" );
}
bal ance = newBal ance;
get | ssui ngBank() . i ncrenent Bal ance( anount );

| **

* Get the nunmber of transactions performed by this
* account. Does NOT count as a transaction.

*

* @eturn nunber of transactions performed.

*/
public int getTransacti onCount ()
{
return transacti onCount;
}
\,».,»

* |Increment by 1 the count of transactions, for this account
* and for the issuing Bank.
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}

* Does NOT count as a transaction.

*

* @xception | nsufficientFundsExcepti on when appropriate.
*/

public void countTransaction()
throws | nsufficient FundsException

transacti onCount ++;
t hi s. getlssui ngBank().count Transaction();

* Action to take when a new nonth starts.

* @xception InsufficientFundsException thrown when funds
* on hand are not enough to cover the fees.
*/

public abstract void newhbnth()
throws I nsufficientFundsExcepti on;
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/1 joil9lbank/class Mnth

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

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

©CoO~NOURAWNER

\**

10 * The Month class inplenments an object that keeps
11  * track of the nonth of the year.

12 =

13 * @ersion 9

14 =/

15

16 public class Mnth

17 inpl ements Serializable

18 {

19 private static final String[] nonthName =

20 {"Jan", "Feb", "Mar", "Apr", "May", "Jun",
21 “Jul", "Aug", "Sep", "Cct", "Nov", "Dec"};
22

23 private int nonth;

24 private int year;

25

26 [**

27 * Month constructor constructs a Month object
28 * initialized to the current month and year.
29 */

30

31 public Mnth()

32 {

33 Cal endar right Now = Cal endar. get | nstance();
34 nmonth = right Now. get ( Cal endar. MONTH );

35 year = rightNow. get( Cal endar. YEAR );

36 }

37

38 [**

39 * Advance to next nonth.

40 */

41

42 public void next()

43 {

44 nmonth = (month + 1) % 12;

45 if (mnth == 0) {

46 year ++;

47 }

48 }

49

50 [**

51 * How a Month is displayed as a String -

52 * for exanple, "Jan, 2003".

53 *

54 * @eturn String representation of the nonth.
55 */
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57 public String toString()

58 {

59 return nmont hNang[nonth] + ", " + year;

60 }

61

62 [ **

63 * For unit testing.

64 */

65

66 public static void main( String[] args )

67 {

68 Month m = new Mont h();

69 for (int i=0; i < 14; i++, mnext()) {

70 Systemout.printin(m;

71 }

72 for (int i=0; i < 35; i++, mnext()); // no |loop body
73 Systemout.println( “"three years later: " + m);
74 for (int i=0; i < 120; i++, mnext());// no | oop body
75 Systemout.println( “ten years later: " + m);
76 }

77 '}




