PBO - Desain Object & Implementasi 

Latihan 1:  Membuat Sistem sederhana pd Bank ABC  
Analisis:
Use Case:
[image: ]


Sequence Diagram:
[image: ][image: ]
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[image: ][image: ]


Desain:                                              	(hasil program)
[image: ] 
[image: ]Implementasi:
[image: ][image: ]
[image: ]                                                                                                                      Run class MainApp


Latihan 2 : Bank & Account Class:
Analisis:
[image: ]
[image: ]
Sequence Diagram utk Bank & Account 
[image: ][image: ]
Desain:
[image: ]
Implementasi:
(update class account)
[image: ]
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Run class MainApp  lagi:
(hasil program)
[image: ]



Latihan3 : Basis GUI
Gunakan Class Account & Bank pada latihan 2, kemudian tambahkan JFrame dan components sbb:
[image: ]
	Component
	Variable name

	jTable
	dtAccount

	jbutton
	bCreateAccount

	Jbutton
	bCredit

	jbutton
	bDebet

	jbutton
	bProcess

	jTextField
	tBalance

	jTextField
	tAccNumber

	jTextField
	tlastBalance

	
	






Atur property model dari jTable (dtAccount) , (klik kanan jTable  properties)
[image: ][image: ]
Atur tab Table Settings Sbb:                                        atur tab Default values dg menghapus semua row
[image: ][image: ]



Klik Kanan pd JFrame  WindowOpened[FormWindowsOpened]
[image: ]
Tulis code:
[image: ]
Buat variabel Global pada Class GUI anda (MainAppGUI1 sesuaikan dg nama class anda), dan buat object Bank:
[image: ]



Isi button createAccount:
[image: ]
[image: ]
Isi button Credit:
[image: ]
[image: ]
Isi tombol Debet:
[image: ]
[image: ]
Tambahkan method (cleartext & loadTable )sbb:
[image: ]



Isi button Process:
[image: ]
[image: ]



Run Aplikasi:
[image: ]
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[image: ][image: ][image: ]
Sumber:
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‘The method body for the default constructor is this(*, 0). Here, the default construc-
tor calls the parameterized constructor with the empty string and zero as its actual
parameters. Thus the default constructor’s behaviour is defined in terms of the parame-
terized constructor.

Figure 3.7 shows a sequence diagram in which a new Account object is created. In
the note symbol we also show the corresponding Java statement, using a parameterized
constructor.

IS}
C ac : Account
I
create ! N
4’D ‘Account ac = new Account(*ABC123", 1000);
|
I
I
I
'

Figure 3.7 Object creation
3.3 Building an application

In order that a complete system can be exceuted there needs to be an object that is able
to respond to a message from the exccution environment. For historical reasons with
Java this must be an object that supports a pUbIIC Static method named main.
Although it is possible to locate all of the code required for an application in the
main method it is not really very practical or even desirable (see chapter 7). An alter-
native is to create in the Main method a single Application object and send it a message
such as run. Now it is the Fun method of the Application class that represents the top
level of our software system and not a rather meaningless main method. This resuls in
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public static void main(String[] args) {
Application app = new Application():

apprun)
1.4 Tools }4/ method: main
1.5 Summary )/l class: Main

LolBurvees] held in the file Main_java. Figure 3.8 shows a sequence diagram for this, with notes giv-

Chapter 2. ing the Java code corresponding to the diagram elements.
Object-Oriented
Analysis and Design

2.1 Fundamentals of

app : Application

2n 00AD
2.2 Hustration e, ‘Application app = new Application(; )
2.3 Toward design nun
2.4 UML diagrams D app.run();
2.5 Class diagrams ]
2.6 Summary |
BYEERE Figure 3.8 Program start-up
2] Chapter 3
Implementing Objects ‘The method Main in Java is a Static method with an array of String parameters and
whie a vold return type. The array represents the series of Strings given when the program
3.1 Introduction is invoked by the user. We have no use for this. Here, we have made the method a mem-
3.2 Hustration ber of a class we call Main. This way, we need only write this class once and employ it
33 Building an unchanged in many further programs
‘application “Typically the Fun method of the Application object creates the other objects required

3.4 Implementing and sends cach the appropriate messages to give the desired system behaviour. The
] ‘messages we wish to exercise here are those identified by the use-cases. Hence we need
relationships to demonstrate that we are able to realize all the use-cases. Figure 3.9 shows part
3.5 Establishing the of what this TUN method will perform. This results in the Java code in the file
architecture Application java and shown as program listing 3.1.

3.6 The example
‘application app : Application ac: Account
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Figure 3.8 Program start.up

‘The method Main in Java is a Static method with an array of String parameters and
avold return type. The array represents the series of Strings given when the program
is invoked by the user. We have no use for this. Here, we have made the method a mem-
ber of a class we call Main. This way, we need only write this class once and employ it
unchanged in many further programs

“Typically the Fun method of the Application object creates the other objects required
and sends cach the appropriate messages to give the desired system behaviour. The
‘messages we wish to exercise here are those identified by the use-cases. Hence we need
to demonstrate that we are able to realize all the use-cases. Figure 3.9 shows part
of what this TUN method will perform. This results in the Java code in the file
Application java and shown as program listing 3.1.

app : Application ac : Account

o create ‘Account ac = new Account("ABC123", 1200) ]
credit(200) —

Figure 3.9 Application object

T
1
|
D ac.credit(200);
1
|
1
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‘PuBITC TRt getBalance() { - 7
public void  display() { ... }

} 1 class: Account

‘The internal representation for the class can now be developed. Consideration of the
system specification should help us with this task. We can also look to the realization of
the use-cases to assist in revealing the necessary state information. For an Account
object to support the operations credit, debit and getBalance suggests that an attrib-
ute is required to represent the balance. The operations credit and debit will change this
attribute while the operation getBalance is an accessor to obtain its value. Not unrea-
sonably we will also associate an account number with ach Account object. The
String type has been chosen so that we can have account numbers such as ABC123.
Figure 3.6(c) is the final class diagram.
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1.5 Summary
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Account
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with Java
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3.2 Tlustration
3.3 Building an
‘application

3.4 Implementing
architectural
relationships

3.5 Establishing the
architecture

Operations
+v0id credit(int anAmount)
+v0id debit(int anAmount)
+int getBalance()

+void display()

Figure 3.6(c)  Account class with attributes

‘The resulting Java class declaration is shown below. Observe how the attributes have
been given private visibility. This is in keeping with the practice of information hiding in
which the internal representation for a class is not revealed to other classes. Here, we have
chosen to list the operations before the attributes. Java does not prescribe any ordering

3.6 The example

application
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private String theNumber;
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10| //constructor

11 public Account (String aNumber, int anInitialBalance) {
12][  cheNumber = aNumber:
13|  ctheBalance = anInitialBalance:
1l
2| 25| //aefauic constructor
% | 16 pubic Accomnt()
& |17 this("", 0);
Bl
19, // ----- Operations - =

20[F] public void credit(int animount) {
theSalance += anAmount;

} // metno
public void debit(int anAmount) {
if(theBalance >= anAmount)
theSalance —= anAmount;

26|L ) // metnoa: debic

270 public int getBalance() {

28| return thesalance;

creaic

pRERR
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29|L } // metnoa: gecsalance =5
30 public void display() (

a1 System.out.println("Account”) ;

32 System.out.println ("\t"+"Nunber"+theNurber) ;

3 System.out.println("\t"+"Balance"+theBalance) ;

3a/L ) // metnoa: aisplay
35[0 public String getNumber () {

6 return theNumber:
w|ly
ECI I}
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Chapter 3: Implementing Objects with Java 6l

The “Create a bank object” use-case is similar to that for creating a single Account
object as presented in figure 3.2. The use-case “Open a new account” is more claborate
than that shown in chapter 2. Now we must achieve this in conjunction with the newly
created Bank object. Figure 3.10(a) presens a sequence diagram that captures its real-
ization. The message OpeNACCoUNt is sent to the Bank object which, in turn, creates a
new Account object.

[} ac : Account

N

|
I
enAccount |
I

create

register(ac)

1
i
i
i
i
Figure 3.10(a)  Realization of the use-case “Open new account

The accompanying object diagram in figure 3.10(b) further identifies that the
newly created ACCOUNt object has been aggregated into the Bank object. The diagram
reveals the relationship that forms between the Bank object and the Account object.
Hence figure 3.10(a) must be developed further to show how the architecture is
established.
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Find 5

oreaE T

register(ac)

gure 3.10(a) ~ Realization of the use-case “Open new account

The accompanying object diagram in figure 3.10(b) further identifies that the
newly created ACCOUNt object has been aggregated into the Bank object. The diagram
reveals the relationship that forms between the Bank object and the Account object.
Hence figure 3.10(a) must be developed further to show how the architecture is

established.

i [ p—|

bk: Bank Initially, only the Bank object exists.
bk : Bank ac: Account After creating the new Account object.
ac: Account

with the Bank.

‘After registering the new account object \\

Figure 3.10(b)  Account obyect aggregated into the Bank object

In figure 3.10(b) the object diagram reveals the effect of the two steps in the corre-
sponding sequence diagram. First, only the Bank object exists. It is then instructed to
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Find 5

o
0 bic: Bank ac1 : Account

N i
creditAccount ‘D

ac2 : Account

T
I
I
credt |

i |
Figure 3.1 The use-case “Perform a transaction (credit) on an account

Here, the Bank object is first sent the message creditAccount. The Bank first needs
to identify the correct ACCOUNt object among its many aggregate members (not shown
in the figure). Having done so the Bank can then send the credit message to the parti-
cular Account. In this illustration we have deliberately omitted the parameters that
would be associated with the messages. A similar arrangement applies to the other two
related use-cases.

Our final use-case is to determine the total assets of the bank. This is defined as the
sum of the balances for cach account opened with the bank. The sequence diagram in
figure 3.12 shows that this is achieved by sending the message getBalance to cach
aggregate Account object from the Bank object, and that the Bank abject is responsi-
ble for summing the amounts.

‘These considerations lead to the class diagram presented in figure 3.13. We have a
one-to-many relationship between one Bank and its many Account objects. We have
arrived at a composite aggregate relation since the ACCOUNt objects are wholly owned
by the Bank object. In essence, the accounts are attributes of the bank, but sufficiently
complex to view as objects in their own right.

‘The class diagram reveals the operations we associate with the Bank class. This set
is a direct result of our consideration of the services required by the application. They,
of course, have been identified by the various use-case models we have constructed of
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Chapter 3: Implementing Objects with Java

act : Account ac2 : Account

jetTotalAssets

getBalance !

I
D tBalance

= -

Figure 3,12 Realizing the use-case “Obtain the total assets of the bank

Bank
Oporations,
+Bank
+openAccount
+creditAccount
+debitAccount
+getAccountBalance
+getTotalAssets

Account

qure 313 Bank problem class diagram
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Each use-case can be used to specify our aims. Each new iteration will then augment
the previous use-cases, developed in terms of the originals

From the previous chapter we know that this problem will eventually lead to a class
diagram with (at least) a one-to-many association relationship between a Bank class
and an Account class. See, for example, figures 2.9(a) to 2.9(c). For the first part of this
chapter we simply consider objects of the ACCOUNt class and show how we implement
such a class in Java. Later we investigate the realization of architectural relationships
and complete our Bank cla

Figure 3.1 presents the use-cases that describe the functionality expected of a bank
account. Using the clerk as the external stimuli, we create a single bank account object,
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Figure 3.1 Account use-cases
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perform a variety of transactions on it, and have the account object display its defails.
Note that there is no implied ordering among these use-cases

‘The use-case “Open new account” might be realized in the manner depicted by the
Sequence diagram in figure 3.2. The clerk is responsible for initiating this request, and
through the clerk we will provide the necessary values to establish the account, for
example i initial balance.

~
: Account

I
oreate |

=

gure 3.2 Sequence diagram realization for “Open new account” use-case

‘The three separate transactions we consider for a bank account are to credit the account
with some additional funds, debit some monetary amount from the account, and obtain the
current balance for the account. Figure 3.3 shows a sequence diagram for the particular
use-case “Credit account”. Specifically, we have shown the monetary amount 200 being
deposited into the account.

T
I

oredit(200) D

T
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“The use-case “Open new account” might be realized in the manner depicied by the
Sequence diagram in figure 3.2. The clerk is responsible for initiating this request, and
through the clerk we will provide the necessary values to establish the account, for
example i initial balance.
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Figure 3.2 Sequence diagram realization for “Open new account” use-case

‘The three separate transactions we consider for a bank account are to credit the account
with some additional funds, debit some monetary amount from the account, and obtain the
current balance for the account. Figure 3.3 shows a sequence diagram for the particular
use-case “Credit account”. Specifically, we have shown the monetary amount 200 being
deposited into the account.
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Figure 3.3 Sequence diagram realization for “Credit account " use-case

We might develop the activity diagram of figure 3.4 to show the logic behind the “Debit
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