M1G413283: Introduction to Programming 2

LAB 3: A Java bank account application

Getting started

In this lab you will complete and test a Java application to mange account transactions in
a bank system. The completed application will consist of four classes,
AccountManager, Account, Transaction and Customer.

You will be given complete code for the Account, Transaction and Customer
classes. The Account class is an extended version of the class you created in the
previous lab, and you will test this class.

You will be given partially complete code for the AccountManager class, which will
create a simple text-based user interface for listing, adding and deleting transactions.
You will complete and test the application.

As before, an account object will contain an array of transactions and will be associated
with a customer. The class diagram is shown below:

AccountManager Account Customer

+main() 1 1 1 1

Transaction

The object diagram when several transactions have been recorded might look like this:

Transactions[0]:
Transaction

transactions:

accountMl:AccountManager accountl:Account Transaction[]
: | [0] fy —— |
account - transactions
— » )
1 4
/ | Transactions[1);
3 customer 21 [ . [1]
T ™~ ¥ Transaction
Bl 77
S ...upto [10]
. B Transactions[2]:
/ i TR Transaction

customer: Customer
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Task 1: Unit testing: the Account class

Review class documentation:

Download and open the BlueJ project lab3. Note that there are four classes. The
Customer and Transaction classes are the same as in the previous lab.

The Account class is already complete. Unlike the version in the previous lab, it
does not read transactions from a file. Instead, this version is intended to be used
by another class which handles the input of transaction data.

Open the Account class in the editor. Look at the code at the top of the file. Note
that there is an array of Transaction objects whose size is defined by a constant
as before. There is a field of type Customer which is initialised in the constructor
as before.

Switch from Source Code to Documentation view in the editor. Find the Method
Summary part of the documentation page, and note that the class has methods
for adding, finding and removing transactions.

Click on getTransaction. You should now see the detail documentation for
that method. Note the Parameters and Returns information.

Switch back to Source Code view. Find the getTransaction method. Note
how the Javadoc comment for the method relates to the documentation
produced.

Create a test class:

1. Make sure that the unit testing tools in BlueJ are active. You should see the

following controls in the main BlueJ window:

If not, select the Tools > Preferences menu option. Select the Miscellaneous tab
and check the Show Unit Testing Tools option (see figure on next page).
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BlueJ: Preferences

Editor ; Miscelaneaus || Libraries | Extensions

Documentation settings

DK documentation URL |Rttp:/[java.sun.com/j2se1.5/docsiapifindsx. himi
Use this URL when generating project documentation

IF this URL is used For gensrating documentation, it must be correct and accessible.
Otherwise the documentation generation will Fail. To work offline, uncheck this option,

Optional tool settings

Shiow Uit testing toolks
Shew teamwark controls
[ Show Java ME contrals

Compiler and runtime settings

Show compiler warnings when unsafe callections are used

2. Right-click the Account class in the BlueJ class diagram. Select Create Test
Class from the menu. A new unit test class, AccountTest, will be added to the
project.

==unit test==

ntTest

Accoumnt

3. Now create some test objects in the Object Bench:
e A Customer object with parameter values: “Michael”, “ Schumacher”

e A Transaction object with parameter values:
200.00, “CREDIT", “ref1”, new java.util.Date()

e A Transaction object with parameter values:
100.00, “DEBIT”, “ref2”, new java.util.Date()

e A Transaction object with parameter values:
300.00, “CREDIT”, “ref3”, new java.util.Date()

e AnAccount with parameter values:
customerl (your Customer object in the Object Bench),
“12345”

4. Now add the transactions to the account:

¢ Right-click on the Account object in the Object Bench and call its
addTransaction method. Give your first Transaction object as the
parameter in the Method Call dialog (see figure on next page).
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BlueJ: Method Call

# adidla & new Tranaaction object to the array of contained ofyects
&

# @pararm hewTrahaaction the new Transaction fo add

void addTransaction(Transaction newTransaction)

e Add your other two Transaction objects to the Account in the same way.
Inspect the Account object to confirm that there are three objects in its
transactions array.

5. Right-click the AccountTest class and select Object Bench to Test Fixture.
Your objects should disappear from the Object Bench

6. Openthe AccountTest class in the editor and review the code in the setup
method.

7. Your test class is now able to set up a collection of test objects which can be
used to test the Account class. Right-click the AccountTest class and select
Test Fixture to Object Bench. A set of objects should appear in the Object Bench.
Inspect the Account object in the Object Bench to confirm that there are three
objects in its transactions array.

Create a test method in the test class:

1. Right-click on the AccountTest class and select Create Test Method. Name the
method testAddTransaction. This test will check that transactions have been
correctly added to the account. The red “light” shows that BlueJ is now recording
your test, and your test objects will appear in the Object Bench if they are not
already there.

i recording
End

Cancel

2. Create a new Transaction object with parameter values:
200.00, “CREDIT", “test”, new java.util.Date()
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3.

Use the addTransactions method to add this Transaction to the Account.

The account should now have four transactions and its balance should be £600 —
actually there is a bug in the code for Account, so the balance will not be £600!
You will fix this bug later on.

Call the getNumberOfTransactions method of the Account object. There
should now be four transactions, so in the Method Result dialog choose to assert
that the method result is equal to 4.

Bluel: Method Result EJ[E|§|

& raturns the number of transactions
&

#iDretin the number of fransactions
int getMumberOf Transackionst)

accountl, getMumber OFTransactions()
returned:

Assert that:

resultis |equal ko | (4

Close

Click the End button to stop recording.

You have recorded a test method which checks the number of transactions after
adding a new transaction. We would like it to also check that the account balance
is updated correctly, and that the new transaction is in the correct place in the
array. To do this, you will add code to the test method rather than recording.

Open the AccountTest class in the editor, and find the testAddTransaction
method.

Add the following code to the method

assertEquals(600.00, accountl.getBalance());
assertEquals(“test”,
accountl.getTransactions()[3].getReference());

The second line gets the value of the reference field of the fourth element of the
transactions array.

Click the Run Tests button. The Test Results window should show a test failure
as there is a bug in the code which you have been given for the Account class.
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10. Try to find the bug and fix it (hint: look at the code in the updateBalance
method)

If you wish, you can try using the BlueJ Debugger to help, as follows:

¢ Right-click the AccountTest class and select Test Fixture to Object Bench.
Your test objects should appear in the Object Bench.

e Create a new Transaction object with parameter values:
200.00, “CREDIT", “test”, new java.util.Date()

e Seta break point at the first line of code inside the updateBalance
method.

e Usethe addTransactions method to add this Transaction to the
Account. The code execution should stop at the breakpoint.

e Use the Step button to execute the code line-by line and observe how the
value of the balance instance variable changes each time round the loop.
Think about your test objects and consider what the value of balance should
be each time.

[ debugger opens when

click in margin to execution stops at break point

set break point

Class Edit Tools  Options

[ Eloue: Debugeer CEX
Ciptions

55

i) private void updatesBalancs () Threads -

L55| {

lore) balance = 0.0f;

70| for(int i=0;i<numberOfTransactions;i++)

' current values

17 Transactlion trans = transactiens[i]; Bl e Eratic variabls of Varlables

s if (trans.getType().equals ("CREDIT")) Accaunt, addTransaction

el {

=Y balance = balance + trans.getAmount () ;

y |

g } Tnstance vatiables

173 elzse if (trans.getType ().equals ("DEEIT")) Customer customer = <abject referefe = ”~

™ i String accounkMumber = "12345" =

l7g| balance = balance + trans.getAmount () d:ub\e balance = 400.0 W L

i
I
1 ocal variables *
aI'I’OW ShOWS Transackion newTransaction = <obiject fference:
instruction to be use Step or Step Into to
i H < | [
executed next go to next instruction
. - Py
I D W | | K
° ¥y
Step Step Inta Continue Terminate

11. When you think you have fixed the code, run the test again to confirm this.
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Create an additional test method:

1. Add another test method to the AccountTest class to test the
removeTransaction method of Account. You can record your test or write
code for it as you prefer.

Note that when tests run, the setup method is run before each test method.
This means that when your new test starts, the account will contain the three
transactions defined in setup.

2. Click Run Tests again. This will run both test methods. Confirm that both
methods are now working correctly.

NOTE: Terminating running code

Sometimes a program stops responding and “hangs” indefinitely. If your code running in
BlueJ appears to hang, then you can stop execution in one of two ways:

If code is currently executing, the Work Indicator bar in the main Blue) windows will be
red and white, as shown. You can right-click the bar and select Reset Machine.

chine Ckrl+-Shift+R

If the Debugger is open, you can click the Terminate button:

X

Terminate

Follow up:

Open assignment Lab 3 in Blackboard.

Copy and paste your Java code for the AccountTest class into the appropriate box in
the assignment, and answer the two questions which follow.
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Task 2: Completing and testing the application

Look at the AccountManager class:

1. Openthe AccountManager class in the editor. There are several comments in
the code indicating what has to be done to complete the class.

2. Review the instance variables. Note that there is a variable called reader, of
type Scanner. Scanner is a library class which allows keyboard input to be read
from the terminal window. There is also an instance variable called account of
type Account. This will be the account that the application manages.

3. Find the printMenu method. Note that this method prints out a menu with a set
of options.

4. Find the start method. Review the code and note the following:

e Thereis a while loop which causes the menu to be displayed repeatedly until
the value of finished becomes true

e The Scanner variable, reader, is used to get the user’'s menu choice

e Thecode opt = Integer.parselnt(input) is used to convert the input
to an integer.

This is done inside a try-catch block — why do you think this is?

e Anif statement with a series of else if statements is used to select the action
to be taken for each possible user input.

Incidentally, there is actually a better way of doing this, using a switch
statement, which you will see in your lectures

e The quit option simply sets finished to true.

Complete the main method:

1. // TO DO: set up account and launch application
Find the main method. This will be the entry point for running the application.
Replace this comment by writing code which:

o Creates a new Customer object called customer with parameter values:
“Rubens”, “Barrichello”

e Creates a new Account object called account with parameter values:
customer, “88888”
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e Creates a new AccountManager object called manager with parameter
value account

e Launches the application by calling the start method of manager

This will allow the application to be run. It will display the menu, but the options
will not be fully implemented yet.

Run the application in BlueJ:

1. Right-click the AccountManager class in the BlueJ class diagram and select

void main(String[] args). Click OK in the Method Call dialog. The application will
start up in the BlueJ Terminal Window, and the menu will be displayed.

BlueJ: Terminal Window - lab3 [ZI[EI[EI
Options
WELCOME TO THE ACCOUNT HANDLER APPLICATION -
MENT
1. list transactions
2. list = specified transaction
3. add a new transaction
4., delete a transaction
5. quit N
SELECT OPTIOHN:
3

v
< | B

You can run the application in this way to test each of the menu options as you
complete the code to make them work correctly.

Complete the AccountManager class:

Add code as described in each of the following steps to complete the
AccountManager class. You can test your code after each of these steps by running
the application as described above.

1.

/I TO DO: list account details
Find the 1istDetails method. Replace this comment with a call to the
printDetails method of account.

/l TO DO: get transaction with specified reference

Find the 1istDetailsOfTransaction method. This method reads user input
into the variable reference. Replace the comment with code which gets the
relevant transaction from account and prints its details.

page 9



Geu
M1G413283: Introduction to Programming 2 (

Uniershy

3. /I TO DO: get reference
Find the recordTransaction method. This method reads user input into
variables which are then used to construct a Transaction object. The code to

read amount and type is given. Replace the comment with code to read the
value of reference.

/Il TO DO: create transaction and add to account
Look further down the recordTransaction method. Replace this comment
with code which constructs a new Transaction object and adds it to account.

Test the application in BlueJ:

Run the completed application and test by selecting menu options and entering
suitable data to:

Add some new transactions

List the account details

List details of one of the transactions
Delete a transaction

List the account details again

Example output during a test is shown below:

BlueJ: Terminal Window - lab3

Cptions

WELCCME TO THE ACCOUNT HANDLER APPLICATION
MENT

1. list transactions

. list a specified transaction

. add a new transaction

. delete a transaction

o W

.oquit

SELECT QPTICH:

>3

Transaction amount?

»>200

Transaction type?
>CREDIT

Transaction reference?
»refl

Transaction added

MENTT

. list transactions

. list a specified transaction
. add a new transaction

. delete a transaction

[2, RS S

.oquit

SELECT OQPTICN:

=1

This Account object (Account mumber: 88888, Custower: Rubens Barrichello) contains
Amount: £200,00, Type: CREDIT, Ref: refl,Date: Thu, Feb 18, 2010

MENT

. list transactions

. list a specified transaction

. add & new transaction

. delete a transaction

[2, W K

.oquit
SELECT OPTICN:
N -

< | b
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Note that this is system testing, of the completed application, not unit testing.

However, even once the application is complete, unit tests should be repeated
whenever any part of the code is changed, for example if a new version is
created to add new features or fix bugs.

Run the application from the command prompt:

You do not expect users of your application to run it in BlueJ. Applications are
usually run by clicking on an icon or typing a command at a command prompt.
You will now prepare your application to be run at the system command prompt.

1. Select the Project > Create Jar File... menu option in BlueJ. This will package the
contents of your project into a single, executable file, called a Jar. This is similar
to a Windows .exe file.

The main method, which is the entry point which the operating system needs to
launch the application is in the AccountManager class, so you need to specify
that this is the main class in the Create Jar File dialog.

BlueJ: Create Jar, File

Create 2 single Java archive (jar) Fle conbaining
the project, Execubable if main class is specified.

Main class: | EXEER e E
[ Include source

[[] Include Bluej praject files

[ Continue l[ Cancel ]

2. Click Continue. Choose a location for the Jar file, for example the root folder of
the C: drive. Save the Jar file as accountmanager .jar.

Specify name for jar file
Lok in: | 'y My Computer v| 5] |E||E|

LY “ge Local Disk {C)

xﬁ <e@ Local Disk (D)
Iy Recent i DVD-RW Drive (E:)
Documents e Local Disk (01

F‘[.
Desktop
i

My Documents

R

File name: |C:'|,accountmanager.jar| | [ Create ]
My Cornputer
Files of kype: i
& =3 G S |.°.II Files v| Cancel
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3. Open a system command prompt — in Windows, select the Run option from the
Start menu, and enter cmd in the Run box.

4. In the command prompt window, change directory to the location where you
stored the Jar, for example by entering cd c:\

5. Enter the command:

java —jar accountmanager.jar

If Java is correctly configured on your computer your application should launch in
the command prompt window as shown below. You can do system testing as
before.

v C:\WINDOWS\system32\cmd.exe - java -jar accountmanager. jar

icrosoft Windows XP [Version 5.1.2600]
C) Copyright 1985-2001 Microsoft Corp.

:\Documents and Settings\ >ed e\

:\> java -jar accountmanager. jar
EhEdME 10 THE ACCOUNT HANDLER APPLICATION

list transactions

ist a specified transaction
add a new transaction
delete a transaction

. gquit
ELECT oPTION:

M
(
C
C
W
ME
1.
2.
3.
4.
S
S
>

Follow up:

Continue with assignment Lab 3 in Blackboard.

Copy and paste your Java code for the AccountManager class into the appropriate box
in the assignment, and answer the two questions which follow.

If you have not completed all tasks, then paste the code as it is at the point you have
reached.
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use Step or Step Into to
go to next instruction
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