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BACKGROUND

ATM Simulation
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OO0 DESIGN OF SYSTEM

=

Operator

ATM System

—_—
Systarm
Shutdown

S ST

System
Startup

T e

e s

S e

Customet

Session >
Inwvalid
s Include = PIM

e e}{te- ng s

/\

.&

D

S::}?Fﬁqﬁfffﬁﬁ
)

a——f/@\

Deposit

Bank

A TH Main ATMADDlet
atm .
Sl
ATM
3 phevaical
Session
") + CardReader
+ CashDispenser
e | CUSIOmMEN OGNS0l
#1{ + Envelopedcceptor
+ Log
+ HetwroikTob ank
+ COperatorPanel
Transacton \\ + ReceiptPrinter
+ Tttt
+ ithdrawral
+ Deposit
+ Transfer
+ Inguicy

barking

+ Accountlnformaton
+ Balances

+ Cand

+ Meszaze

+ Monew

+ Receipt

+ Btatus




OO0 DESIGN OF SYSTEM
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DESIGN PATTERNS

ATM

-theInstance: ATM
-ATM({id:int,place:5tring,bankName:5tring,
bankAddress: InetAddress)
+ceatelnstance(id:int place:5tring,
bankName:5tring,
bankAddress:InetAddress): ATM

+getInstance(): ATM

Simulation

-thelnstance: Simulation

-Simulation(atm:ATM)
+createlnstance(atm:ATM) : Simulation
+getInstance(): Simulation

Singleton Pattern



DESIGN PATTERNS

ATM

+runf()

v

atmstate . handle(this jﬁ

ATMState

—atmState: ATMState [Se

+handle{atm:ATHM)

A

IdleState

+handle{atm:ATM)

ServingCustomerState

+handle|atm:ATM)

OffState

+handle(atm:ATM)

State Pattern




DESIGN PATTERNS

Session

-sessionState: SessionState "-'::’_l SessionState

+performsession( )

+handle(ses:Session): boolean

A

EEEEiGﬂSTatE.haﬂdle[thiEjE1

| I
ChoosingTransactionState FinalState
+handle(ses:5ession): boolean +handle(ses:5ession): boolean

| |
EjectingCardState PerformingTransactionState
+handle(ses:Session): boolean +handle(ses:5ession): boolean
I I
ReadingCardState ReadingPinState
+handle|ses:Session): boolean +handle(ses:5ession): boolean

State Pattern



DESIGN PATTERNS

Transaction

+performTransaction():
#completeTransaction(): Receipt

: boolean

A

transaction=create(atm,session,ca rd,pin)ﬁ<" T

TransactionCreator

-transaction: Transaction

Withdrawal

Deposit

#completeTransaction(): Receip

t

#completeTransaction(): Receipt

+createTransaction({atm:ATM, session:5ession,

+create(atm:ATM, session:Session,card:Card,
pin:int): Transaction

card:Card,pin:int): Transaction

A

WithdrawalCreator

DepositCreator

pin:int): Transaction

+create(atm:ATM, session:Session,card:Card,

pin:int): Transaction

Transfer

Inquiry

#completeTransaction(): Receipt

¢ T

return new Withdrawal(atm’session,card,pin)ﬁ

il

+create(atm:ATM, session:Session,card:Card,

Yy

return new Deposit(atm,session,card,pin)ﬁ
#completeTransaction(): Receipt ! - L
TransferCreator InquiryCreator
+create(atm:ATM, session:Session,card:Card, +create(atm:ATM, session: Session,card:Card,
pin:int): Transaction pin:int): Transaction
- | |
- | 1
oo - 1
PREp—

return new Transfer({atm,session,card, pin)ﬁ

return new Inquiry(atm,session,card, pin)ﬁ

Factory Method Pattern




IDENTIFYING ASPECTS

Constraint Checking Aspect
Security Handling Aspect
Logging Aspect

Transaction Handling Aspect



CONSTRAINT CHECKING ASPECT

private S5tatus withdrawal (Message message, Balances balances)
{

Status result = confirmﬂcca?ggjmessage.getCaId(].getNumher(], message.getFromiccount () )
if(result.isSuccess())

Tangling Code _

Ireturn new Success():»

private Status completeleposit (Message messags Falances balances)
{

Status result = confirmAdSount (message.getCard() .getlumber (), message. g CLloAccoun
if(result.isSuccess=())

)y:

Scattered
. Concern

return result;

private 5tatus inquiry(Mes=sage message Malances balances)
{
Status result = confirmfccount (message.getCard() .getHug¥er (), message.getFromBccount()): 7
if(result.is5uccess()) Aii
{

c . <
High Coupling-
ieturn result;

1

private Status transfer (Message mgéfsage, Balances balances)

{
Statu=s result = confirmficcount (message.getlard() .getlunber (), message.getFromficcount (})
if({result.i=Success()) ‘
{
0 <
----- ow Cohesion
H

return result;



CONSTRAINT CHECKING ASPECT

pointcut confirmBalance (3imulatedBank sh, Message message) :
[calliprivate 3tatus transfer (Meszsage, Balances))
| | calliprivate 3tatus withdrawal (Message, Balances)))
L& arg=s (message, ..
L£& target (sh)

r

Status around (JimulatedBank sh, Message message) @ confirmBalance (sh, message)
{
Ztatus result = sh.confirmbBalance (message.getimount ()
sh.geticcountNumber (wessage..getCard () .getunber ()
message.getFromiccount () 1) :

if (result.is3ucces=s1() )
i
Status tip = proceed(sh,mwessage) !
if(twp '= null)
{
result = tmp;

h
return result;



SECURITY HANDLING ASPECT

pointocut securityCheck(SimulatedBank sh, Message mwessage)
call (private Status SimulatedBank.*(..)1) &£& args(message, ..) &£& target(sh):

Statuzs around (SimulatedBank sk, Message message) @ securityCheckish, message)
i

Status result = sh.checkPinimwessage.getPIN() , wmwessage.getCard() . getlhander ()]
if (result.is3uccess())

{

Status tmp = proceed (sh,wmessage)
if({twp '= null)
{

result = tmp:

}
return result;



LOGGING ASPECT

pointcut nessage (Message message, Balances balances)
call (¥ NetworkToBank.zendMessagei(..])
£& arg=s (message, halances)

[
L

hefore (Message message, Balances balances) | messade (nessadge,

bhalances)
{

log. loglend (message) ;

after (Message message, Balances balancezs) returning (3tatus result)
message (wmessage, balances)

log. logResponse (result) ;



DISCUSSION

In our other aspect, we removed the tangled code
and obtained a base code.

To implement the functionality of the tangled
code, we added aspect code to the base code

Object Oriented Design
Improved using Design Patterns

Some concerns were crosscutting
Logging
Constraint Checking

We specified aspects to capture scattered and
crosscutting concerns

We improved modularity using AOP.
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