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Q1:DrawUseCasediagram
Proposeausecasediagramforavendingmachinethatsellsbeveragesandsnacks.
Makeuseofinclusionandextensionassociationsandrememberthatavending
machinemayneedtechnicalassistancefromtimetotime.

ANS:Usecasediagram

Inthissectionwegivesomeexamplesofusecasediagramsforvarioussituations.

SimplifiedATMmachine

ProposeausecasediagramforanATM machineforwithdrawingcash.Makethe

usecasesimpleyetinformative;onlyincludethemajorfeatures.

Solution

TheusecasediagramisgiveninFig.1

Vendingmachine

Proposeausecasediagramforavendingmachinethatsellsbeveragesandsnacks.

Make use ofinclusion and extension associations,mark multiplicitiesand

rememberthatavendingmachinemayneedtechnicalassistancefrom timeto

time.

Solution



TheusecasediagramisgiveninFig.2.Weremarkthatthe“+”characterinfront

ofmultiplicitiesshouldnotbethereandthatthe{xor}constraintshouldbe

markedbyadashedsegmentratherthanabox(theumbrelloUMLmodellerthat

comeswiththeKDElinuxdesktophassomebugsandlimitations).

TheusecasediagramoFavendingmachinefiig2
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angryclient

Q2:DrawSequenceDiagram
MarksModelascenariooftheWithdrawMoneyusecaseofaBankATMsystem.
Theuserisabletomakewithdrawalofmoney.Thesystem employsa
standardprocedureofvalidatingthecardandaccountholder’spassword

Ans

SequencediagramofATMwithdrawal

Card cardnumber

PINrequest card OK

PIN

Optionmenu

<<exception>>
Invalidcard

Withdrawrequest Balancerequest

Amountrequest Balance

Amount
Debit(Amount)

Callassistance Fixmachine

Kickmachine Refill Fix

ValidateCard

Handlerequest

ATM Database



<<exception>>
Insufficientcash Debitresponse

Card
CardRemoved

Cash
Cashremoved

Receipt

Q3:DrawStatechartdiagram
ATMisinitiallyturnedoff.Afterthepoweristurnedon,ATMperformsstartup
actionandentersSelfTeststate.Ifthetestfails,ATMgoesintoOutofService
state,otherwisetransitiontotheIdlestate.InthisstateATMwaitsforcustomer
interaction.TheATMstatechangesfromIdletoServingCustomerwhenthe
customerinsertsbankingorcreditcardintheATM'scardreader.Onenteringthe
ServingCustomerstatethatiscomposedofbasicATMfunctionsi.e
authentication,moneywithdrawaletc

ANS:

Completetranction

StateMachineBankATM

Turnoff/shutdown

Turnon/startup
Failure

turnoff/shutdown

Service Failure

Service

Cardinserted cancel Failure

OFF

SelfTest

Idle
Maintanance OutOfservice



Q4:DrawClassDiagram

IllustrateClassdiagram forATM Machine.ThevariousClassesinvolvedinthe

system are:Bank,Account,CustomerInfo,DebitCard,CurrentAccount,Saving

Account,ATM Info,ATM Transaction,Withdraw Transaction,Change Pin,

TransferMoney,Check Balance.The Bank maintains personaland ATM

informationofeachcustomer.ThecustomercanaccesstheiraccountusingDebit

CardissuedbytheBank.Inthissystem therecouldbetwotypesofAccount:

CurrentAccountandSavingAccount.Bothusetosharemanyoftheproperties

andmethods.TheATM Machinecanperform multipletransactionssuchas

Withdrawingcash,changepin,checkbalanceandTransferMoneytoeachaccount.

ANS:

ILLUSTRATEUMLCLASSDIAGRAMFORATM
MACHINES

Bank,Account,CustomerIno,DebitCardCurrentACCOUNTSavingAccount,ATMino,ATMTransactions,
WithdrawTransactions,ChangePinTranserMoney,checkBalance

TheBankMaintainspersonalandATM informationoeachcustomer.Thecustomercanaccess

theiraccountusingDebitcardissurdbytheBank.Inthissystem therecouldbetwotypeso

ServingCustomer

Entry/readCard
Exit/eJectCard

Customer

Authentication

Selecting

Transaction

Transaction



Account:CurrentAccountandSavingAccount.Bothusetosharemanyothepropertiesand

methods.TheATMMachinescanperorm multipletransactionssuchasWithdrawcash,change

pin,checkbalanceandtransfermoneytoeachaccount

Martains

Has

Manage
Identifies

Owns

ProvideAccessTo

Modifies

Bank

+BankID:
char
+Location;
char
+Manages()

DebitCard

+cardNo:char
+ownedBy;char

+Access()

Customer

+Id:char
+Name:char
+Address:char

ATMinfo

+location:char

+transaction()

Account

+type:char
+ownedBy:char
BrandLocation:char

+Withdraw()
+DepositCash()

ATMtransaction

+TransactionID:char
+date:date
+Amount:integer

+Modify()



Q5:DesignPattern
Supposewehavethefollowingjavafiles.IdentifythepatternalsoConsideringthe
javafilesdrawclassdiagram.

ANS:

We'regoingtocreateaShapeinterfaceandconcreteclassesimplementingtheShapeinterface.

WewillthencreateanabstractdecoratorclassShapeDecoratorimplementingtheShape

interfaceandhavingShapeobjectasitsinstancevariable.

RedShapeDecoratorisconcreteclassimplementingShapeDecorator.

DecoratorPatternDemo,ourdemoclasswilluseRedShapeDecoratortodecorateShapeobjects.

DecoratorPatternDemo

+main():void
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<<interface>>

decorates

asks

implement

implements

DecoratorPatternUMLDiagram

Step1

Createaninterface.

Shape.java

publicinterfaceShape{

voiddraw();

}

Step2

Createconcreteclassesimplementingthesameinterface.

Shape

+draw():void

Shapedecorator

+shape:shape

+shapedecorator()
+draw():void

Circle

+draw():void

Rectangle

+draw():void
redshapeDecorator

+shape:shape

+redshapeDecorator()
+draw():void
_setRedBorder():void



Rectangle.java

publicclassRectangleimplementsShape{

@Override

publicvoiddraw(){

System.out.println("Shape:Rectangle");

}

}

Circle.java

publicclassCircleimplementsShape{

@Override

publicvoiddraw(){

System.out.println("Shape:Circle");

}

}

Step3

CreateabstractdecoratorclassimplementingtheShapeinterface.

ShapeDecorator.java

publicabstractclassShapeDecoratorimplementsShape{



protectedShapedecoratedShape;

publicShapeDecorator(ShapedecoratedShape){

this.decoratedShape=decoratedShape;

}

publicvoiddraw(){

decoratedShape.draw();

}

}

Step4

CreateconcretedecoratorclassextendingtheShapeDecoratorclass.

RedShapeDecorator.java

publicclassRedShapeDecoratorextendsShapeDecorator{

publicRedShapeDecorator(ShapedecoratedShape){

super(decoratedShape);

}



@Override

publicvoiddraw(){

decoratedShape.draw();

setRedBorder(decoratedShape);

}

privatevoidsetRedBorder(ShapedecoratedShape){

System.out.println("BorderColor:Red");

}

}

Step5

UsetheRedShapeDecoratortodecorateShapeobjects.

DecoratorPatternDemo.java

publicclassDecoratorPatternDemo{

publicstaticvoidmain(String[]args){

Shapecircle=newCircle();

ShaperedCircle=newRedShapeDecorator(newCircle());



ShaperedRectangle=newRedShapeDecorator(newRectangle());

System.out.println("Circlewithnormalborder");

circle.draw();

System.out.println("\nCircleofredborder");

redCircle.draw();

System.out.println("\nRectangleofredborder");

redRectangle.draw();

}

}

Step6

Verifytheoutput.

Circlewithnormalborder

Shape:Circle

Circleofredborder



Shape:Circle

BorderColor:Red

Rectangleofredborder

Shape:Rectangle

BorderColor:Red


