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el 7| A| Clo]o{ % (State Machine Diagram)

insedCuarer

~,

HasQuarterState

NoQuarterState

ejectCiuarer

turndrank

[count > 1] dispense

| SoldState

[count ==1] dispense

| SoldQutState I
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SE 71AI2] 7]=
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31 enum A2 S

- final static int SOLD_OUT = 0; enum State {
- final static int NO_QUARTER = 1; SOLD_OUT(0), NO_QUARTER(1),
. final static int HAS_QUARTER = 2; Fhais QUARITERE), SO DIE):
- final static int SOLD = 3; State(int value) {this.value = value};
private final int value;
- 18 A EHO|7|0[A tset WS (operation) public int value() {return value;}
=™ EQ : insertQuarter() }
S gzl ejectQuarter() /] AL
80| =8 : turnCrank() public class GumballMachine {
UWO| LHEH : dispense() final static enum state = State.SOLD_OUT;
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GumballMachine ++¢

public class GumballMachine {

final static int SOLD OUT = O;
fipal static int NO QUARTER = 1;
final static int HAS QUARTER = 2;
final static int S0LD = 3;

int =tate SDLD_DUT:

int count O

public GumballMachine (int count) {
: this.count = count;

if (coumt > 0} {

state = NO QUARTER:

}

public wvold insertQuarter() {

if (state == HAS QUARTER) {

Svatem.out.println {"You can't insert another guarer"y »
} else if (state — NO QUARTER) {

seate = s GuRIER. ol AteqTH 2a] S
: System.out .println {"You inserded a gquarer"y ;
} el=se if (state = S0OLD OUT) {
System.out.println {"You can'tinsert a gquarter, the machine is sold out"y ;
1 else 1f (state = S50QLD) {

System.out.println ('Flease wait, we're already giving vou a gumball™y »
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public void ejectQuarter() {

} else if (=state — HO QUARTER) {

Sy=stem.out.println {"You haven't insered a quarter™y ;

} else if (state — S5S0LD)

System.out.println {("Sorry, you already turned the crank™

.} el=se if (state = S50OLD OUT) {

: System.out.println{"You can't eject, vou haven't insered a gquarer vet™y ;

}

public wvoid turnCrank() {

if (state = S0OLD) {

System.out.println {"Turning twice doesn't get you another gumkballly ;
.} el=e if (=tate =— HO QUARTER) {

System.out.println{"You turned but there's no guarter™y »

} else if (state == SCLD CUT) {

: System.out.println ("™ou turned, but there are no gumballs"y :
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public vold dispense() {

: System.out.println(ou need to pay first"y ;

} else if (=2tate = S50LD OUT) {
System.out.println (Mo gumball dispensed"y :
} else if (=state = HAS QUARTER) {

: System.out.println (Mo gumball dispensed"y ;

}

}

/] SEf 7| A 2Eel A FE
_} else if (state = NO QUARTER) { public void dispense(){

if (state == SOLD) {
if (count> 1) { // guard (or condition)
count = count - 1; // release a gumball
state = NO_QUARTER;
}else{ //count==1
count = count - 1; // release a gumball
state == SOLD_OUT;
}
} else if (state == NO_QUARTER) {
// O| st Mzt
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StringBuffer CH 21 StringBuilder At-&!

pubklic String toString() {

StringBuffer result = new StringBuffer():

result.append {"¥nklighty Gumball, Inc."y ;

result.append {"¥nJava-enabled Standing Gumball Model #2004%0"y »
result.append{'|Inventory. " + ecount + " gumball"y ;

if (count !'= 1) {

: result.append({ <) ;
}

result.append {"¥nklachine is "y ;

1f (state = S5S0LD COUT) {
result.append {sold out"y ;

} else if (state = NO QUAERTER) {

_ result.append (“waiting for guarer"y »

} else if (state =— HAS QUARTER) ({
result.append {“waiting for turn of crank"y ;

} el=ze if (=tate = 50LD)} {

; result.append { delivering 5 gumball"y ;

}

result.append (%N ;

return result.toString() :
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public class GumballMachineTestDrive {

pukblic static vold main{String[] arg=s) {

gunballMachine =
new GumballMachine (S} ;

Syztem.out.println{gumballMachine) ;

gumballMachine.
gunballMachine.

insert{marter() ;
turnCrank()

System.out . println{gunballMachine) ;

gunballMachine.
gunballMachine.
gunballMachine.

insercQuartcer()
ejectluarter () ;
turnCrank() ;

System.out.println{gumballMachine) ;

gunballMachine.
gunballMachine.
gumballMachine.
gunballMachine.
gunballMachine.

inzertfuarter() :
turnCrank() :
insert{marter() ;
turnCrank()
ejectQuartex ()

Syztem.out.println{gumballMachine) ;

10%t. State Pattern

gunballMachine.
gunballMachine.
gunballMachine.
gunballMachine.
gunballMachine.
gunballMachine.
gunballMachine.

Svetem.out.println{gunballMachine)

insertfuarter()
insertfuarter()
turnCrank () :
insertQuarter() :
turnCrank () ;
insertQuarter() :
turnCrank () ;
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Mighty Gumball, Inc,

Java-enabled Standing Gumbal | Model #2004
Imventary: S gumbal =

Machine iz waiting for guarter

You inserted a quarter
You turned, .,
& gqumbal |l comes rolling aut the =lot

Mighty Gumball, Inc,

Java-enabled Standing Gumbal | Model #2004
Imventaory: 4 gumbal ls

Machine iz waiting for guarter

You inzerted a quarter
Quarter returned
You turned but there's no quarter

Mighty Gumball, Inc,

Java—enabled Standing Gumbal | Model #2004
Imventary: 4 gumbal ls

Machine iz waiting for gquarter

You inzerted a quarter

You turned, , .,

& gqumbal |l comez rolling aut the =zlot
You inzerted a quarter

You turned, ,

& gumbal |l comes rolling out the slot
You haven't inserted a gquarter

10%t. State Pattern

Mighty Gumball, Inc,

Java—enabled Standing Gumbal |l Model #2004
Imventary: 2 gumballs

Machine iz waiting for guarter

You inzerted a quarter

You can't inzert another quarter
You turned, .,

& gumball comes rolling out the =lot
You inzerted a quarter

You turned, ,,

& qumbal |l comes rolling out the slot
Oop=s, out of gumballs!

You can't insert a gquarter, the machine iz =old out

You turned, but there are no gumballs

Mighty Gumball, Inc,

Java—enabled Standing Gumbal |l Model #2004
Imventary: O gumballs

Wachine is =sald out
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final static int NO QUARTER = 1; i B
final static int HAS QUARTER = 2;
final static int SOLD = 3;

public void insertQuarter() ({
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GumballMachineState T4

GumballMachine
~ count . int
+ inefin pumberGumballs @ int) i
(1+ inserQuarter() : void hasQuarterState <<|ntsetr:;ige>> ~; package
+ ejectQuarter() < void | AFSXIF =3 TfS 0l e s
L+ turnCrank() © void . soldOutState + ingetCuarter() @ void
= atelinout state » otate) | void + gjectluarter() | void
~ releaseBalll) vold G, mball7| A|2| 7 + turnCrank( : void
~ giTI(I:{I?UHm int ol noCluarterState / + dispensel) | void
-~ refilliin count :int) @ v ) T
+ getatatel) | state soldst ‘ﬂ L
+ getSoldOutStatel) @ State ctate . J LY
+ getNoCuarterStated) @ State SEf 2 : v
+ getHasOuarerState() © State
+ getSoldStatel) : State
+ toString() @ Sting g .

gurnballtachine gumhaIIMachlaﬁm

SoldState
SoldStatelinout gumballMachine § Gumballkachine)

NoQuarterState
%
MoQuarerstate(inout gumballMachine @ GumballMaching)

+

+ insenCuarter() © void inserCuarter() @ void '

+ gjectQuarterl) : void e jectQuarter() © void |

+ turmnCranki) @ void tl_! ranki) :w:ul|d !

+ dizpenszed) : void K disperrsef) ! void 3,

+ taString() @ String tastingl) T&iring |
HasQuarterState SoldOutState

HasluarterStatelinout gurmballtMachine © GumballMachine)
insertuarter() © void

ejectGuarter() © void

turniCrank() @ void

dispense() : void

tostringd) @ String

SoldOutState(inout gumballMachine @ Gumballbachine)
insertuarter) @ void

piectCiuarter() © void

turnCrank(} @ void

dispense() : void

toStringl) ¢ String

ok o+ ok o+
ok ok ok ko
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State &

public interface Stateld

public void insertQuarter():

public void ejectQuarter();

public void turnCrank();

public void dispense();

if=0| O{C|2
SN0

10%t. State Pattern

public class NoluarterState inplements State

Gumbal IMachine gumbal IMachine:
public NolQuarterState(Gunbal IMachine qumbal IMachine) |

this,gumbal IMachine = gumbal IMachine;

public void insertQuarter() {
System.out.printIn{"You inserted a quarter”);

[QumhalIHachine.setState(gumbalIHachine.getHasDuarterStateE));

el X2 O] 20/ E
public void ejectQuarter() {

System.ouf.printin( "You haven't inserted a2 quarter”);

public void turnCranki) §
Swstem.ouf.printlnl"You turned, but there's no quarter”);

public void dispensei) §
Swstem.ouf. printInf"You need to pay first™);

public String toStrinal) 1
return “waiting for guarter”;
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7

A Y
public class HasQuarterState inplements StateJ{

Gumbal IMachine gumbal [Machine:

public HasQuarterState(Gunbal |Machine gumbal IMachine)
this.qunbal [Machine = gumbal [Machine:

public void insertQuarter() {
System.ouf.printin"You can't insert another gquarter”);

public void ejectQuarter() {
Svstem.out.print In{"Quarter returned”);
qumbal [Machine. setStatelqunbal IMachine. getNoluarterState());

f=0| o{C|2
E271

public void turnCranki) {
Svstem.out.printinf"You turned. .. ”);
gunbal IMachine, setStatelgumbal IMachine.getSoldStatel));

public void dispense() {
Swstem.ouf.printin{ Mo gumbal | dispensed”):

public String toStrinal) 4
return “waiting for turn of crank”;




Slelel Bl Bleale ks (SIS pb | ic class SoldState inplements State [

Gumbal IMachine gumballMachine:

public SoldState(Gumbal IMachine gumbal IMachine) A
this.gumbal IMachine = gumbal IMachine;

public void insertQuarter() {
Svstem.ouf.printin( "Please wait, we're already giving vou = gqumbal l7);

public void ejectQuarter() {
Svstem.out.printIni"Sorry, wou already turned the crank”);

public void turnCrank() §
Swstem.ouf.printin{ " Turning twice doesn’'t get vou another gumbal 1775

C|2

public void dispense() {
gumbal [Machine.releaseBall();
if (gumballMachine.getCount() > 0} {
gumbal [Machine, setState{gunbal [Hachine. getMoluartersStatel));
I else q
System.out.printIn("Oops, out of gumballs!™);
gumbal IMachine.setState(gunbal IMachine. get 50 d0ut State());

@verride
public String toString() 1
return “dispensing a gumbal|”;
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public class SoldOutState implements State o

Gumbal [Machine gumbal [Machine:

public SoldQutState(Gumbal |Machine gumbal lMachine) o
this.qumbal [Machine = gumbal [Machine:

public void insertQuarter() {
Swstem.out. printin"You can't insert a quarter, the machine is sold out™);

public void ejectQuarter() 1
Swstem.ouf.printIn"You can't eject, vou haven't inserted a quarter wet”);

public woid turnCrank() {

Y-
Swstem.ouf.printinf"You turned, but there are no gumballs"); Ifi

7}

mu
o

| o{E|2
r;|-?

fujo

public void dispensel) |
System.out.printin{ Mo gumbal | dispensed”);

Bverride
public String toString) {
return “sold out”;




public class Gumbal IMachine |{

State solddutState;

State noluarterstate;

State hasfuarterState:
otate soldatate:

State state = soldOutState:
int count = 0;:

public Gumbal IMachine(int numberGumballs) {
soldutState = new SoldOutState(this);
nofuarterState = new HoluarterState(this);

hasluarterState = new HasQuarterState(this):

soldState = new SoldState(this);

this.count = numberGumbal 153
if {numberGumballs = 00 4§
state = noluarterState;

public void insertQuarter() {
state, insertfuarter();

public void ejectQuarter() {
state.ejectluarter();

public void turnCrank() §
state.turnCrank();
state.dispense();

ojc| 2
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void setState(State state) |
this.state = state:

void releaseBal () {
System.out.printin{”4 gumball cones rolling out the slot...");
if (count 1=0) 4
count = count - 1;

int getCount() {
return count:

void refill(int count) {

this.count = count: thlSCOUﬂt += COUﬂt, // I:1

state = noluarterState;

o
W
I

public State getStatef() o
return state:

public State getSoldOutStatel)
return soldOutStates

public State getWoQuarterState() |
return nofluarterState;
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public State getHasQuarterState() |
return hasfuarterState;

public State getSoldStatel) |
return soldState;

Bverride
public String toString() |
StringBuilder result = new StringBuilder();

result . append( "WnMighty Gunball, Inc.");

result.append( "#n.Java-enabled Standing Gumbal| Model #2004"7;
result . append("¥nlnventory: " + count + " gumball”);

if (count I= 1) 4

result,append{”s");
h
result.append( "#n");
result.append( "Hachine is " + state + "Hn"J;
return result.toStringf);
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HAE ZE

public class Gumbal IMachineTestDrive|q

public static void maim(Stringl] args) 4
Gumbal IMachine gumbal IMachine = new Gumbal IMachine(5);

Swstem.ouf.printinf{gunbal IMachine);

gumbal [Machine. insertfuarter();
gumbal IMachine. turnCrank () ;

Systen.ouf.print In{gunbal [Machine);
gumbal IMachine. insertQuarteri);
gumbal IMachine. turnCrank{);

gumbal IMachine. insertQuarteri);

gumbal IMachine. turnCrank{);

System.ouf.printIn{gunbal IMachine);
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GumballMachine11}
=200 SHEY|!
0|Zi0| HIEZ E|HEF

Mighty Gumball, Inc,

Java—-enabled Standing Gumbal | Model #2004
Inventary: 5 gumball=

Machine iz waiting faor quarter

You inserted a quarter

¥ou tourned, |,

& gqumball comes rolling oot the =lot ., ..
:?Tghty Gumball, Inc,

Java—-enabled Standing Gumbal | Model #2004
jirentnry: 4 gumbal l=

Machine iz waiting faor quarter

You inserted a quarter

¥ou tourned, |,

A4 gqumball comes ralling oot the slot, .
You inserted a gquarter

Yoo turned, |,

A gumball come=s rolling oot the =lot , |,
Mighty Gumball, Inc,

Java—-enabled Standing Gumbal | Model #2004

Inventary: 2 gumbal l=

Machine iz waiting faor quarter
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GumballMachine
count  int
GumballMachinelin numberGumballs @ int)
ingertCuartert) © void
gjectluarter()  vaid
turmnCrank() © void
setotatelinout state © State) © void
teleaseBalll) © void
getCounti) : int
tedill(in count : int) * void
getatate() @ State
getmoldOutstatel) @ State
gethoduarerstatel) © State
getHasCuarterstatel) @ State
getmoldStatel) | State
getiinnerstatel) @ State
toStringt) © String

1o+ o+ o+ o+

+ 4+ 4+ + + + +

umb

gumballMachine

//haw

achine

10%}. State Pattern

Quarterstate

<dinterfaces >

e State

sold0utstate %

—

+ insertCuarter() : void
d+ ejectQuarter() © void
+ turnCrank() : void

+ dispensel) | void

N

_NnQuarlerSta"fe\ [

MoCuaretstatelinoot gumbaliMachine © G
insertCluarte '
pjectQumrer)
turnCrank() : voi
disfensel} : void
,fostring() © Siring

SoldState

H o o o o o

T )

+ Winnerstatelinout qumballMachine @ GumballMachine)
+ inserQuarter() : void

+ pjectCuarter()  void

+ tumCrank(} : void

+ dispensel) : void

WinnerState

Hasﬂuane}ﬂtale

+ SoldState(inout gumballMachine : GumballMachine)
+ ingentiuarter() @ void

+ pjectCoartef()  void

+ tumCrank() : vaid

+ dispensel) © void

+ foStingl) @ Sting.

ﬁuldOulState

]

randorn®inner @ Random

+ toSting() © String

+ + + + + +

HasQuarterStatetinout gumballMachine @ GumbaliMaching)
inserCuarter() @ void

ejectCuartert) | void

turnCrank() + void

dispense() + void

todtringt) + String

soldOotstatelinout gumballMachine © GumballMachine)
inserttuarer) @ vaid

gjectCuarter) © void

turnCrank(} © void

dispensel) © void

toStringl) + Sting

+ + + + + +

\3 =~/
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WinnerState =cA F7}

public class WinnerState implements State o

Gumbal IMachine gumbal [Machine;

public WinnerState(Gumbal IMachine gumbal [Machine) {
this.gumbal [Machine = gumbal [Machine;

r

—

public void insertRQuarter() {
Swstem.ouf.printin{ Plezase wait, we're already giving vou a Gumball™);

h
N
ol 2g & public void ejectQuarter() {
o oI [ System.ouf.printin{ Please wait, we're already giving vou a Gumball”);
y b

public void turnCrank() o
Swstem.ouf.printin{ Turning again doesn't get vou another gumbal l17);
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public void dispensei) 1
System,ouf.printin "YOU'RE & WIHKER! You get two gumballs for vour aquarter”);

gumbal IMachine, releaseBal I (] ;
if (qunbal IMachine.getCount() == 0) { O] EHAE 2 A& = JUS7}?

aumbal IMachine, setState{ounbal IMachine, setSoldOutStatel)); "
b oelse o -
gumbal IMachine. releaseBal 1{}; HaSQuaterStategl tumcrank() EI-'T,—
if tagumbal |Machine,getCount() = 0) 1
aumbal [Machine, setState{aunbal [Machine. setholuarterState());
Pelse {

System.ouf.printIn{ " Oops, out of gunballs!");

gumbal [Machine, setStatefgunbal [Machine,getSoldOutStatel));

/

@verride
public String toString() |
return “despensing two gumballs for vour quarter, because YOU'RE & WINMER!™;
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GumballMachine A +=H

public class Gumbal IMachine {

otate soldlutstate;
State nolluarterstate:
State hasluarterState;
otate soldstate;
otate winnerstates
otate state = soldOuthtate:
int count = 0

public Gumbal IMachine(int numberGumballs) {
soldiutState = new SoldOutState(this):
nofluarterState = new HoluarterState(this):
hasfuarterState = new HasfuarterStatefthis);
soldState = new SoldState(this):
winnerState = new WinnerState(this);
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public State getSoldState() |
return soldState;

A 30 WinnerState MHIH CHEF getter HIAZSE &2t
public State getWinnerStatel) |
return winnersState;
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HasQuarterState 2 $H™

- Random HZ=Q! randomWinner &7}

public class HasRQuarterState implements State o

Gumbal IMachine gumbal [Machine:
[ java.util.Bandom randon¥inner = new Jaua.util.HandnmESystem.currentTIneHIIIIE());]

public HasQuarterState(Gumbal IMachine gumbal [Machine)
this.qumbal IMachine = gumbal IMachine:
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- turnCrank() =78
- 1/102| 2HE0f| kA B Hepd.

public void turnCrank:) {
System.ouf.printin{ You turned. .. ");
/~int winner = randonWinner.nextInt(10};
'f (winner == 0 && aunbal [Machine.setCount () > 1) { S AHO0| &4k 271 o|&h
gumbal [Machine, setState{qunbal IMachine. getWinnerStatei));
Felse {
gumbal [Machine, setStatefgunbal [Machine, getSoldStated));
\_}
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Mighty Gumball, Inc,

Java—-enabled Standing Gumbal |l Model #2004
Inventory: S gumbal l=

Machine is waiting for gquarter

Yo inszerted a quarter
You turned, | .
& gqumball come=s raolling out the =lat, |,

Mighty Gumball, Inc,

Java—-esnabled Standing Gumbal |l Model #2004
Inventary: 4 gumball=s

Machine i= waiting for quarter

You inserted a quarter

Yoo turned, | .

& gumball comes rolling out the =lot, | .
Yo inszerted a quarter

Yog tourned

¥OU'RE & WIKNKER! Yoo get two gumbal l= for your quarter

A gumbal | comes rolling oot the slot, .
& gumball comes rolling out the slot, | .
Mighty Gumball, Inc,

Java—-enabled Standing Gumball Model #2004
Inventaory: 1 gumbal |
Machine is waiting for quarter



