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Duck duck;

1f (picnie) é?///“mﬁ\\
o) o4

duck = new MallardDuck () ; 0 3{E LHer £ %%w&%
} else if (hunting) { 7\;imk‘ﬂm“”4w%/MW1&%
duck = new DecoyDuck() ; &ﬁ&dﬁit%gmpp%%}%'%ﬁﬁ
} else if (inBathTub) { /;;; ® W

duck = new RubberDuck () ;
1
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4% Factory 2t O H

G| Xt 7HA|: 2 1R A (first)

PizzaStore

<<create>>

.................................. ¥

+ orderPizzal(in type : string) : Pizza

Pizza

# name : string
# dough : string
# sauce : string

+ prepare() : void
+ bake() : void

+ cut() : void

+ box() : void

+ toString() - string

#oppings | string

z<ligt== g

What if you want to add a

ClamPizza and a VeggiePizza?

CheesePizza

+ CheesePizza()

=

GreekPizza

&

PepperroniPizza

+ GreekPizza()

+ PepperoniFizza()
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4% Factory 2t O H

Pizza
# name : string
# dough : string
# sauce :string | : .
+ prepare() '-mid( {{”;t:}pplngs\‘gjrmg
+ bake() : void ~——
+ cut() : void
+ box() : void
+ toString() : string
T A\

7

7 Relation dialog

Uml  Java @ Properties |

name .

twpe |

[{unidirectional associgtion>
B
[j unidirectional association |v] @otype : [Iist )
——

 association © |

name .

ultiplicity

~in Pizza [chO4d: first]

toppings ™,
| ]

- 4 -~ Cnitial value :

| lstatic | wolatile | read-only || deriv

opublic e protected O private 0 package
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AE HBA XS

Pizza orderPizza (String type) {

Pizza pizza;

i ol U\%\:N\ if (type.equals(“cheese”)) ({
s A\ ™Y . .
Fases g % 2 pizza = new CheesePizzal(); w @ol WK% %"3
ol N KB | a0 O % 3= W
Vgﬂ# ™ m’\%'ka’ o . W '’ Uk WA ‘%%‘“’
G R ST XK } edse—if (Lyperequats-tigreeki—t o) ; 540¢
ol ‘;Q“:, 540% 2 _ , ;;lwtmw 22% 2
ez M = pigza = new—creekPtzza () ; S

} else if (type.equals (“pepperoni”) {

pizza = new PepperoniPizza();

pizza.prepare();

' AUTH TME
pizza.bake(); of 8Yg WRIN GGUTH T : k
W2 F2 ‘MZ" *I.M-P ne W

pizza.cut(); L pEars o ojoi THogd| MoF 3 ol

. 3 Y
pizza.box () ; Yola) whGel, o 2EL M3 Gk
petuen plzzas o o1 & AT, ojw .lm- :—zaﬂ Ao AL

a0’ 'Q.%fd“%lm' Y3 2 FEES
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4%k first

¢ B2 cse.design_pattern.ch04 first
CheesePizza java
GreekPizza java
PepperoniPizza java
Pizza java
PizzaStore java
&% TestDriver java
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Pizza.java

package cse.design_pattern.ch04 . first;

T import java.util. ArrayList;
[ import java.util.List;

public abstract class Pizza |

[ protected List{5String) toppings = new ArrayList{>();
protected String name;
protected String dough:
protected String sauce;

ELDED--JEU'IJ‘-‘-I'_AJM—‘

Ca ra —

public void prepare() {
System.owut.println("Preparing " + name);

}

public void bake() {
System.out.printin("Baking * + name);

}

Ly [ =0
—1

-1

m_n._n.
L T R W
—1
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21
22 T
23
24
25
26 T
21

20
29

al
32

ab

a8
39

41

public void cut() {
System.our.println{"Cutting * + name);

J

public void box() {
System.out.printin("Boxing * + name);

J

@Qverride
public String toString() {
StringBuilder display = new StringBuilder();

display.append("---- “ + name + " ———-%n");

display.append(dough + "Wn");

display.append(sauce + "Wn");

for (inti=0:i<{ toppings.size(); i++) {
display.append(toppings.get(i) + "Wn");

}

return display.toString();
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CheesePizza.java

package cse.design_pattern.ch04 .first;
public class CheesePizza extends Pizza {

public CheesePizzal() {
name = "Cheese Pizza":
dough = "Regular Crust";
sauce = "Marinara Pizza Sauce";
toppings.add("Fresh Mozzarella");
toppings.add("Parmesan");

oo -] O o = 3 L —
(1]

O o

—_
—
|
—

r-J
—




GreekPizza.java

4% Factory 2t O H

oo -] M o &= J r-a —

rJ — O w

(W]

[-]

package cse.design_pattern.chQ4 first;
public class GreekPizza extends Pizza |

public GreekPizzal() {
name = "Greek Pizza";
dough = "0ily Crust";
sauce = "Tomato Sauce”;
toppings.add("Feta Cheese").
toppings.add("Onion™);
toppings.add("Olive");
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PepperoniPizza.java

package cse.design_pattern.ch04 first;

public class PepperoniPizza extends Pizza |

public PepperoniPizzal) {
name = "Pepperoni Pizza";
dough = "Crust";
csalce = "Marinara sauce";
toppings.add("Sliced Pepperoni”);
toppings.add("sliced Onion”);
toppings.add("Grated parmesan cheese");

o0 -l @ o =~ oJ -3 —
1]

— O wa

M-J
|
—t

(]
[
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PizzaStore.java

l package cse.design_pattern.chQ4 first; 16 // clam pizza2} veggie pizzaS M AHSHOF BHCHH?

? 17 ff o Chaf T = 122l 5o El= HE

3 public class PizzaStore { 18 [/ Tial Eo] QUA| E5.

4 19

Bl 5 public Pizza orderPizza(String type) { 20 // pizza?t HUHE L[] LOH?

f Pizza pizza = null; 21 // = Null pointer dereference (2 EQIE HztZ)

7 27 if {pizza !=null) {

=) if {type.equals("cheese”)) { 23 pizza.prepare();

q pizza = new CheesePizza(): 24 pizza.bake():

10 } else if (type.equals("greek")) { 25 pizza.cut():

1 // Cl0| & =M ALE 4 4tStA| S=CHH 26 pizza.box();

12 pizza = new GreekPizza(): 27 }

13 } else if (type.equals('pepperoni’)) { 74

14 pizza = new PepperoniPizzal(); 20 return pizza:

5 ] 0/ L )
J1
32| )
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TestDriver.java

5 package cse.design_pattern.ch04 first;
-
g [=% 4 |ines =/
|2 public class TestDriver |
13
14 f=%_ 3 lines =/
17| & public static void main(String|[] args) {
18 PizzaStore store = new PizzaStore();
19
20 Pizza pizzal1 =store.orderPizza( ' cheese"):
21 System.out.printin{pizzal);
P
253 Pizza pizza2 = store.orderPizza( " greek");
24 System.out.printin{pizza2):
25
26 String pizzaName = "PEPPERONI";
27 Pizza pizza3 = store.orderPizza(pizzaName).
20 if {pizza3 !=null) { // & Z2I5| S2F= 0|t
29 System. out.printin{pizza3):
30 lelse |
31 System.out.printf("%s IIA= S LICHWn", pizzaName);
32 }
33| L}
34
3m )
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--- exec-maven-plugin:1.5.0:€
Preparing Cheese Pizza
Baking Cheese Pizza

Cutting Cheese Pizza

Boxing Cheese Pizza

---- Cheese Pizza --—-

Regular Crust

Marinara Pizza Sauce

Fresh Mozzarella

Parmesan

Preparing Greek Pizza
Baking Greek Pizza
Cutting Greek Pizza
Boxing Greek Pizza
---- Greek Pizza ----
Oily Crust

Tomato Sauce

Feta Cheese

Onion

Olive

PEPPERONI IfAt= Sl& UL
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| X} 7HA|: 5= "R A2 A|(simple_factory)
|

- o2

Ik

L ZHR| A4 A

H -
1 O O T

o
Y

=2

PizzaStore

+ PizzaStore(in factory - SimplePizzaFactory)
+ orderFizza(in type : string) : Pizza

Pizza
# name : string

J -factory # dough : string
# sauce : string

SimplePizzaFactory <=create=>= : #toppings | String
- - : — R H+ prepare() : void =<hes g
+ createFizza(in type : string) : Pizza + bake() - void *
ﬁ + cut() - void
LT e + box() - void
S mED|. + toString() - string

T4 O|x} Sl AE
A zxste BE.
Pizzaoll CH &t
wrapper 2 A2 A,

| 9 . " u
Qzaﬁaftf [engl;EzEg CheesePizza PepperoniPizza ClamPizza VeggiePizza
= —_ =

Lo af =cf / + CheesePizza() | |+ PepperoniPizza()| [+ ClamPizza() | |+ VeggiePizza()
I
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m x| A 2

o - L T St A OO
- ZHEbo T E 2| (Simple Factory)+= C|AFQ! TfEO|2tn & =+~ 8l &.
— o (I = — T Sk A Ol S
- ZZ2 02U 2 Sl O [OAM X AR R 2EAL S = /S,
A '(‘-:\\“\’6/
. pory A, 0 gaboni 3 R\
tﬂiopr’: t(vs"l—‘:,‘f Euef; S)éuio;o?;%e% QM WAL AT 3 Nl \75\1.0‘""‘\&{:55\‘% °\L‘:
M O U L
Q%& Tzﬁ%:ﬁﬂwﬁﬁmc
‘:’:‘(o "/n\((/ﬁ' ’
LE
/’\;L\’\’:X.

public class SimplePizzaFactory {
public Pizza createPizza(String type) {
Pizza pizza = null;

if (type.equals (“cheese”)) {
pizza = new CheesePizzal();

} else if (type.equals (“pepperoni”)) ({
pizza = new PepperoniPizza();

} else if (type.equals(“clam”)) {
pizza = new ClamPizza/();

} else if (type.equals (“veggie”)) ({
pizza = new VeggiePizza();

}

return pizza;

17
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— =

PizzaStore 22} 2 )
- 2NAE AY9EE CHE A2 dtgS = QI
> SimplePizzaFactory& X35t O|& LAY = U= NYPizzaFactory,
ChicagoPizzaFactory, CaliforniaPizzaFactoryS Zt=™ Z=IC}

-

PigsastoremlSimwﬂePigsaFactorgm
Y U LT M AT
5

public class PizzaStore { {//’. - :
SimplePizzaFactory factory; : _{f”f_\\\\

publlc PlzzaStore(SlmplePlzzaFactory factory) ( PizzaStores wyuynron o

e "m-mrw *
o
this.factory = factory; _ ‘ {Yy.

}

public Pizza orderPizza (String type) {
Pizza pizza;

pizza = factory.createPizza (type);

cCollME WEZZE MK
: ) orderPizza() M =AM < T =313
Bl e prepane);; e Wk WMZ BEEUTH 32 W YN E Y

pizza.bake () ;
pizza.cut();
pizza.box () :;
return pizza;

@%MMQMQM&.

} new o KFAE Jq uwﬂwﬂ%
z ALiTE oMl ™ ol AF 2
// ZIEtdlas create M4 3 g /\ng-Lf'
Qgﬁh qL%@%gﬁ%mﬁ

18
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4% simple_factory

¢ B cse.design_pattern.ch04.simple_factory
CheesePizza java
ClamPizza java
PepperoniPizza java
Pizza java
PizzaStore java
SimplePizzaFactory java
&% TestDriver java
VeggiePizza java
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package cse.design_pattern.chQ4. first;

r=J
-1

1
° ° 2
Plzza'.'ava 3 I? import java.util. ArrayList:
4| “[import java.util.List;
5
@ public abstract class Pizza {
-
8| [ protected List{String) toppings = new ArrayList(>();
g protected String name:
10 protected String dough:
11 protected String sauce:
17
13
14 public void prepare() {
15 T System.out.printin("Preparing " + name);
16 ]
17
18 public void bake() {
19 T System.owt.printin("Baking * + name);
20 ]
21
27 public void cut() {
23 T System.owt.printin("Cutting " + name);
74 ]
2
26 T public void box() {

System.out.printin("Boxing * + name);

r-a
oo
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a3

32
33

a7

34
ulll
-
42

@QOverride
public String toString() {
StringBuilder display = new StringBuilder();

display.append("-— "+ name + " ——%n");

display.append(dough + "Wn").

display.append(sauce + "Wn"),

for (inti=0:i< toppings.size(); i++) {
display.append(toppings.get(i) + “Wn");

}

return display.toString();
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CheesePizza.java VeggiePizza.java

1 package cse.design_pattern.ch04.simple_factory; 1 package cse.design_pattern.ch04.simple_factory]

il z

3 public class CheesePizza extends Pizza { 3 public class VeggiePizza extends Pizza {

4 4

5 B public CheesePizzal() { 5 B public VeggiePizzal() {

B name = "Cheese Pizza". 5 name = "Veggie Pizza";

7 dough ="Regular Crust"; 7 dough ="Crust";

8 sauce = "Marinara Pizza Sauce”; 8 sauce = "Marinara sauce”;

g toppings.add("Fresh Mozzarella"); 9 toppings.add("Shredded mozzarella");
10 toppings.add("Parmesan”); 10 toppings.add("Grated parmesan”);
R 11 toppings.add("Diced onion");
= } = toppings.add("Sliced mushrooms™);

13 13 toppings.add(“Sliced red pepper”);
14 toppings.add("Sliced black olives");
150 L)
16 }
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ClamPizza.java PepperoniPizza.java

1 package cse.design_pattern.ch04.simple_factory; 1 package cse.design_pattern.ch04.simple_factory;

2 z

3 public class ClamPizza extends Pizza { 3 public class PepperoniPizza extends Pizza {

4 4

5 B public ClamPizza() { 5| & public PepperoniPizza() {

& name = "Clam Pizza"; B name = "Pepperoni Pizza™;

7 dough ="Thin crust"; T dough ="Crust";

B sauce = "White garlic sauce”; 8 sauce = "Marinara sauce”;

q toppings.add("Clams"); q toppings.add("Sliced Pepperoni”);
10 toppings.add("Grated parmesan cheese"); 10 toppings.add("Sliced Onion");
1l =] 11 toppings.add("Grated parmesan cheese"):
12 1 12l -}

13 ]
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4% Factory 2t& O &

SimplePizzaFactory.java

LDDJ-MD?UW-&-LGM—‘DLD@-MEDUTL—-DJM—“

[

package cse.design_pattern.ch04.simple_factory;
public class SimplePizzaFactory {

public Pizza createPizza(5tring type) {
Pizza pizza = null;

if {type.equals('cheese”)) {
pizza = new CheesePizzal);

} else if (type.equals("pepperoni”)) {
pizza = new PepperoniPizzal();

} else if (type.equals("clam”)) {
pizza = new ClamPizza():

} else if (type.equals("vegagie”)) {
pizza = new VeggiePizzal):

J

return pizza;
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PizzaStore.java

1 package cse.design_pattern.ch04.simple_factory:
&
@  public class PizzaStore {
4
5 private SimplePizzaFactory factory;
b
7 public PizzaStore(SimplePizzaFactory factory) {
8 T this.factory = factory:
g ]
10
11| & public Pizza orderPizza(String type) {
12 Pizza pizza:
13
14 pizza = factory.createPizza(type).
15
16 pizza.prepare();
17 pizza.bake():
18 pizza.cut();
19 pizza.box():
20
21 return pizza.
2z L)
23
24 1
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TestDriver.java

5 package cse.design_pattern.chQ4.simple_factory;
-
g [+ A lines =/
12 public class TestDriver {
14
14| &  public static void madn(String[] args) {
15 simplePizzaFactory factory = new SimplePizzaFactory():
16 PizzaStore store = new PizzaStore(factory).
17
18 Pizza pizza = store.orderPizza("cheese");
19 System. out.printin("Ethan ordered 2 " + pizza.name + "¥n");
20
21 pizza = store.orderPizzal veagie");
27 Systemn. out.printin("Joel ordered a3 " + pizza.name + "Wn");
23| L )
24 ]
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4% Factory 2t O H

Factory Method Pattern

- It deals with the problem of creating objects (products) without specifying the exact class
of object that will be created.

- (&111) https://refactoring.guru/ko/design—patterns/factory—method

- (&112) https://www.phind.com/search?cache=g0cgf88lkg0v5{dI9xf3gycm (define the
factory method pattern in terms of a problem and a solution.)

HE HME HEH2 A 88 Z2HAS S BS0H0 ME SajA7t QlAHASIS A S
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e Concrete Creators: $E 2| HAMEES F3i51 E™ F 2| 7K S Bt
e Products: HE2| HMEZ OH= 70K LI CH.
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https://refactoring.guru/ko/design-patterns/factory-method
https://www.phind.com/search?cache=q0cgf88lkg0v5fdl9xf3gycm
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ConcreteProduct

THZ2MA oLy b
ConcreteCreator
2L ofu X w2 of

<<create>>

4%} Factory 2t T EH

Creator
BT MQ23HA0NKN
factoryMethod() Creator : [ on4S
anOperation() f&ctorgMe’chod( b M=

wijid

2 Mok 3 YT,

ConcreteCrecatoroM

ConcreteCreator
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LO m ba rd i ’S http://www.firstpizza.com/



http://www.firstpizza.com/

Head First Design Patterns (O|Z 2l =) 4% Factory 2t& O &

Zachary's Chicago Pizza - OAKLAND Restaurant

5801 College Ave.

Oakland CA 94618

Phone: (510) 655-6385
Hours: Sun-Thur 11AM-10PM
Fri-Sat 11AM-10:30PM

=
|

=+~ One block north of Rockridge BART
station - Get here on BART

OAKLAND seating is first come, first served. If

restaurant is full, you can order your pizzas
once you get an estimated wait time for your

table. Your pizzas will cook while you wait! Zachary's Oakland photos below
More

Zachary's STUFFED Pizza
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PlzzaStofé.hyStore = new Plz.

2j336Store 2 MfAfknd M
nyStore.order (“Veggie”) ;

YPizzaFactory WHZ Anz Mystuc

2010 EX) &

O HIAIO] =
—

O T —

$® %2 Asko) mAY

icagoPizzaFactory chicagoFactory &Te:
?1zzaStore chlcagoStore = new PizzaStore

| chicagoStore.order (“Veggie”);
|
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ol 8 Ta: WXt 7H| =& /N3

- PizzaStore 22 A 0| createPizza() HIAEE CHA| €10 519 S0
AN Tt & gt

o1M PizzaStores 2 AF ZMAT FYUTH, (A 2
PAE WM of £ o) £ uITH)

(

pﬁblic abstract class PizzaStore {

-

public Pizza orderPizza(String type) {
E%lwqﬁnrorw Plg aStoret 9 <

Pizza pizza; 3
) o K ‘queateplgsaz '&%':)f‘"l T LT,

pizza.prepare();
pizza.bake () ;

pizza.cut():;
pizza.box(); \_, U t%‘\é-%ucr.

return pizza;

}

¢

protected abstract Pizza createPizza(String type); TE WM AL of maEZ (g

} %Jrqq, :o/
| N ;s (e P
Colnl“wg;,pﬂ,gc(factcr QWA"\ f?” m \ ?‘\-L'Lm o
il lﬂ;ﬁ%“jﬁ,""“ ? \9:“
o
p.158
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- PizzaStore 222 2| 12| 2220 A createPizza() HIAEE &
AVK| DAt OtE = Y e =8 At 71HA, *|9f_' ol Xt 7tA S0
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MO ZEDUAS.

W% MR 2MLOME createPi 33a() ML=

z QW3P°"%H\IW orderpugga() L E

L o 2 HY 2 2UI M
PizzaStore f % Piz3aStoreclM a3y “ic

H%I"HI ‘fd\«lcl’ °%|'H' 2 2 dF i 3.. M 2

MM & L M %rz Alcred orderP- 3&()
o)A % fmc.l% MO"aP !‘t'i oy g uUct,

createPizza()
orderPizza()

N

NYPizzaStore ChicagoPizzaStore FIMER
83 UME ers 2 )2 L onH createPizza() createPizza() Chlcagoplssastore 30 3
i qu.ggastore MLy 4 23 MA2 T um% REE X
s, 2 gmMAeoNy HET YL L angmec createpizza() M =3 § 4
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2HEA I

o| X} 7kA|: Ml HERY DA (factory_method)

P2 |product
Creator _ o # name:strmg
PizzaStore i:reatng;lzzl_a(lM.:O>I # dough : string |
ofof #3t= AEH # sauce  siring #oppings | String
# createPizza(in type - string) - Pizza of m[AtE ddsiA ¥ prepare() void | <distr L
+ orderPizza(in type : string) : Pizza =l tHS + bake() - void
+ cut() : void
+ box() : void
T=E LAE MY \
S =<(regte>> : ChicagoStyleCheesePizza
NYPizzaStore Con cret ééurmé"éifﬁf --------------- j|_NYStyleCheesePizza goSteCh
- b Dioaa | - + NYStyleCheesePizza() + ChicagoStyleChegsePizza()
+ createPizza(in type.stnng}ﬂzza S <<credles + cut) vnid
AI?F’% i g = NY StyleVeggiePizza ;| ChicagoStyleVeggiePizza
X A + createPizza(in type : string) - Pi
r= createPizza(in type - string) - Fizza * NYStyleVeggiePizza)] | |* ChicagoStyleVeggiePizza()
. cecreglex> e S 4+ cut(): void
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4% factory_method

¢ B2 cse.design_pattern.ch04 factory_method
ChicagoPizzaStore java
ChicagoStyleCheesePizza java
ChicagoStyleVeggiePizza java
NYPizzaStore java
NYStyleCheesePizza java
NYStyleVeggiePizza java
Pizza java
PizzaStore java
&% TestDriver java
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PizzaStOre.java DIP: PizzaStore At Z2lAL Pizza 24 ZajA0 o=

1 package cse.design_pattern.ch04.factory_method.
2 ] . ””EEI M &~=0|L}, F4AF 21H 2
@ public abstract class PizzaStore { ol 2!, subclassoll A 245 A4Ad
4 S smolx{o} 5t
@ public abstract Pizza createPizza(String tvpell
5 o _ _ wea| i A= S AlRSI0d T A}
7| &  public Pizza orderPizza(5tring type) 7“x+|— DIED A EMO R HiA
3 Pizza pizza = createPizza(type): ol =&tz g s vls
q System. oui.printin{”-- king a " + pizza.getName() + " —-");
10 pizza.prepare(); ~N
11 pizzalhakeﬂ: O T X7 2FE O X[ =X]
: . 2 gich 3, 4H 2 4
12 pizza.cut(): S| SiAr A L Bololx]
13 pizza.box(); o 2= giA BiC). A7/
14 return pizza: = of 45 = of = 2 5e
15 i } \7/‘35/5/4_!! j
16
17 1
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NYPizzaStore.java

l
‘
3
4

G
i
-
g
g
10
11
12
13
14
15

[

package cse.design_pattern.chQ4.factory_method:
public class NYPizzaStore extends PizzaStore |

public Pizza createPizza(String type) {
if {type.equals("cheese")) {
return new NYStyleCheesePizzal);
} else if (type.equals("veggie")) {
return new NYStyleVeggiePizzal():
else {
return null;

)
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ChicagoPizzaStore.java

l
Z
3
4

o
B
-

5

g
10
I
e
13
14
15

1]

package cse.design_pattern.ch04.factory_method:
public class ChicagoPizzaStore extends PizzaStore {

public Pizza createPizza(String type) {
if {type.equals('cheese")) {
return new ChicagoStyleCheesePizzal();
} else if (type.equals(“veggie”)) {
return new ChicagoStyleVeggiePizzal():
} else {
return null;

}
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Pizza.java

4% Factory 2t& O &

ELDEDH-!}U'IL‘-I'_AJF\J—‘

m—l.—l.—l.—l.—l.—l.—l.—l.—l.
o o o ¥ e o Y =y T Y N

rJ

package cse.design_pattern.ch04.factory_method.

import java.util. ArrayList;
import java.util. List;

public abstract class Pizza {

protected List{String» toppings = new ArrayList(():
protected String name;
protected String dough;
protected String sauce;

public void prepare() {
System.out.printin("Preparing " + name).;
System.out.printin("Tossing dough...”);
System.out.printin("Adding sauce...”);
System.out.printin("Adding toppings: );
toppings.forEach(topping - {

System.out.printin(* " + topping);

1
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4% Factory 2t& O &

public void bake() {
System. out.printin{"Bake for 25 minutes at 350");

public void cut() {
System. owt.printin(" Cutting the pizza into diagonal slices”);

public void box() {
System. out.printin{"Place pizza in official PizzaStore box");

public String getName() {
return name;

@Qverride

public String toString() {
StringBuilder display = new StringBuilder():
/f display.append("---- " + name + " ----¥¥n");
display.append("-—- ").append(name).append(” --——-¥n");
display.appendi{dough).append{"¥n");
display.appendisauce).append("Wn");
toppings.forEach(topping -» {

display.append(topping).append("¥n");

b
return display.toString();
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NYStyleCheesePizza.java

1 package cse.design_pattern.ch04 factory_method:.
‘<
3 public class NYStyleCheesePizza extends Pizza {
|
5l & public NYStyleCheesePizzal) {
5 name ="MNY Style Sauce and Cheese Pizza";
7 dough ="Thin Crust Dough™;
& sauce = "Marinara Sauce";
g
0 toppings.add("Grated Reggiano Cheese");
1| L}
12 }

DIP: NYStyleCheesePizza Tt4F S22 = Pizza &4 S22 E A& Hiol o&
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NYStyleVeggiePizza.java

oo - o0 M F 3 —

(]

10
1
12
13
14
15

16

(1]

package cse.design_pattern.ch04.factory_method:

public class NYStyleVegagiePizza extends Pizza {

public NYStyleVeggiePizzal() {

name ="NY Style Veggie Pizza";
dough ="Thin Crust Dough";

sauce = "Marinara Sauce”;

toppings.add("Grated Reggiano Cheese");

toppings.add("Garlic");
toppings.add("Onion™);
toppings.add("Mushrooms
toppings.add("Red Pepper

||:|:
u:l:

DIP: NYStyleVeggiePizza -4t 22|A = Pizza F4F 3¢

| Eat=

o

AR

dgi
=

Of

2]

=
| -
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ChicagoStyleCheesePizza.java

] package cse.design_pattern.chdd . tactory_method.
&
& public class ChicagoStyleCheesePizza extends Pizza |
4
| B public ChicagoStyleCheesePizzal() {
5 name = "Chicago Style Deep Dish Cheese Pizza";
7 dough = "Extra Thick Crust Dough"”;
g sauce = "Plum Tomato Sauce”;
.
10 toppings.add{"Shredded Mozzarella Cheese");
1| - )
12
lad public void cut() {
14 System. ouf println("Cutting the pizza into square slices”);
15 }
16
17 }

DIP: ChicagoStyleCheesePizza 1t 2elA £ Pizza 4 S22 & A&HHOF o=
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ChicagoStyleVeggiePizza.java

0o -1 M = La R —

(]

10
11

1
13
14
15
fd
17
18

19

(1]

T

package cse.design_pattern.ch04 factory_method:
public class ChicagoStyleVeggiePizza extends Pizza |

public ChicagoStyleVeggiePizzal() {
name = "Chicago Deep Dish Veggie Pizza";
dough = "Extra Thick Crust Dough”;
sauce = "Plum Tomato Sauce”;

toppings.add("Shredded Mozzarella Cheese").
toppings.add("Black Olives");
toppings.add("Spinach”);
toppings.add("Eggplant”);

!

public void cut() {

J
J

System. out.printin("Cutting the pizza into square slices”);

DIP: ChicagoStyleVeggiePizza 74t BefA & Pizza 4 BjAE MS
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TestDriver.java

& package cse.design_pattern.ch04.factory_method.
-
o [ %
g * .
10 = @author Prof.Jong Min Lee (my_account AT test DOT com)
11 W f
12 public class TestDriver |
13
14| & public static void marn(String[] args) {
15 PizzaStore nyStore = new NYPizzaStore();
16 PizzaStore chicagoStore = new ChicagoPizzaStore();
17
18 Pizza pizza = nyStore.orderPizza("cheese");
19 System. owt.printin{"Ethan ordered 2 " + pizza.getName() + "Wn");
20
21 pizza = chicagoStore.orderPizza("cheese");
22 System. owt.printin("Joel ordered a " + pizza.getName() + "¥Wn");
23
24 pizza = nyStore.orderPizza("veggie").
25 System. owt.printin("Ethan ordered 2 " + pizza.getName() + "Wn");
2h
27 pizza = chicagoStore.orderPizza("veggie");
28 System. owt.printin("Joel ordered a " + pizza.getName() + "¥Wn");
zal L)
30/ )
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Preparing MY Stvle Yegaie Pizza
Tossing dough. ..
- :
*I OI'I 71 —I ﬁ-‘«dd!ng Sauc?..l
o J_ tdding toppings:

Grated Reagiano Cheese

Gar | ic

— Making a NY Stvle sauce and Cheese Pizza — Onion
Preparing NY Stvle Sauce and Cheese Pizza Mushrooms
Tossing dough. .. Red Pepper
Adding sauce. .. Bake for 25 minutes at 350
Adding toppings: Cutting the pizza into diagonal slices

Grated Regaiano Cheese Flace pizza in official Pizzaztore box
Bake for 25 minutes at 350 Ethan ordered a NY Style Veggie Fizza
Cutting the pizza into diagonal slices
Flace pizza in official PizzaStore box —— Making a Chicago Desp Dish VYeggie Pizza —
Ethan ordered a NY Stvle Sauce and Cheese Fizza Preparing Chicago Desp Dish Yegoie Pizza

Tossing dough. ..

—— Making a Chicago Stwle Deep Dish Cheese Pizza —— hddding sauce. ..
Preparing Chicago style Deep Dish Cheese Pizza Addding toppings:
Tossing dough. .. shredded Mozzarel la Cheese
Adding sauce. .. Black O ives
Adding toppings: Spinach

shredded Mozzarel la Cheese Egap lant
Bake for 25 minutes at 350 Bake for 25 minutes at 350
Cutting the pizza into square slices Cutting the pizza into sauare slices
Place pizza in official FizzaStore box Flace pizza in official Pizzastore box

Joe| ordered a Chicago stwle Deep Dish Cheese Pizza Joe| ardered a Chicag@ Deep Oi=h Heggie FPizza
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DIP: 2| =8 FR7| X

- Dependency Inversion Principle (DIP)
- FAMBLE 40| o|ESHEE Ot=0] L.
- A A0 o|ESHEE BEX| R E OIC}
- & A0 Lt o|EEZ =0(7| {of FEALCH=E 20| & H=7| #ldl| 0|2 DIp2ta &,

L DAZE ANQAT HEFE TAHRA0 O ESIH OF EICt

- DE TE QA PizzaStore (FA Pizza S2A S ALS)
- K= fdaa: 0kt 4= Dependency inversion principle states that

* High level modules should not depend on low-level modules, both

should depend on abstractions.

» Abstractions should not depend on details. Details should depend on
abstractions.

Or it can be rephrases as “the dependencies should be based on

abstractions, not details.”
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One should “depend upon abstractions, [not] concretions.”
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Dependency Inversion Principle

- High level or low level modules should not depend upon each other, instead they should
depend upon abstractions.

- You do not have to develop the lower level modules before developing the higher level
modules. Thus a top-down approach is possible in both design and development.
RSES
- The result is that components are less tightly coupled, and there is a high degree of separation of
concerns.

- The individual components are more easily testable and the higher level objects can be tested
with mock objects in place of lower level services.

£ 111) https://en.wikipedia.org/wiki/Dependency inversion principle

Z112) https://www.phind.com/search?cache=j3e69mrtts50nfnioxyy9tql (loC 2 DIP XtO|&)



https://en.wikipedia.org/wiki/Dependency_inversion_principle
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A WE2| TjH

cf. http://www.dofactory.com/Patterns/PatternAbstract.aspx
X O
o_

- Provide arn interface for creating families of related or dependent objects without specifying
their concrete classes.

- QIHI|O|AF O| 835t M2 AHtE, EE= 9
ULF

S0 ER MED|O M dite= MES =2lAZ & UL

Iy
ot

ot ANE o SeiLS A GoHA| E1 82 =

=X =

- 35 QHIO|AE Foist HAE FefAo| TS O{EA Hee AQI7t?

o PEES

- WEZ| QI L|O0]|A(abstract factory) S E2lotet. e Aol ZF T 0Tt concrete factory EHA
£ dolstet. MEid oz WEZ| QIELO[AE #2131l O|F =Tt concrete factoryOf| Al S& A
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Client AbstractFactory | T E2| OIE{H 0| A
+CreateP roductad)
+CrealaFroductB( )
=& 2lEHolA
AbstraciProducitd ?'él- "il]l EE'
ConcreteFactory ConcreteFactory2
ﬁ-\[—\ “f\ll" +CraateProduciadg) +CreateProducisdg)
+CraateProductBi() +CraateProductB()
Producta Products2 T T T T
e — — N | |
| | |
_ | | |
ToEE SeA FE ) | |
ZE Ol HO|AE FESH e = Zej Ao A
AbstractProductE sz Y |:|::|| lr” /JHI_IE;F—_[L ; ) = = H_ l =
2| OlE{H 0| A (abstract factory) = xofstD
’—?‘ [ﬁ‘ M Mot Zdo| 2+ & gtotct concrete factory 224
ProductB1 ProductB2 25 89
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|
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=M WED| E AR

- =X http://en.wikipedia.org/wiki/Abstract factory pattern

Application

| Chiant

|

|
/ . /

ccinterface>> e Absiract ) . <<interface»>
Abstract Factor r Ac Abstract Product
GUIFactory | Abstract Factor —— = Facory j———To—o= Button
11
torpateButton ) : Buttonm . . Fattern ‘_-"; +paint ()} : woid
o = -
A SN
4 *,
| ’ |
- ,
I r * I
| & N |
| & b
s R |
| Concrete Factory # % Concrete Product |
I . cC<oreateas>> - |
= WinFactory |———————— —>| WinButton ———
I
| +createButton () : Button +paint (] : woid :
I I
I I
| “oreates>> |
- OSXFactory [ ———————- —>| 0SXButton [-——
+createButton () : Button +paint () : woid
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Ux= 3% 27

- YT =2 WA SE: PizzalngredientFactory QI E{I| O] A
AMEZ 0| SJUE ZHZo] |IZEE Mitst7| sl HA Ho

Ijf &

public interface PizzalIngredientFactory ({

public Cheese createCheese();
public Veggies[] createVeggies();
public Pepperoni createPepperoni () ;
public Clams createClam() ;

| )
oA} N Mz g 2MEEC zol /K
©ol LU, anivm ww»q am

A ?_ mc of of ':;J'blti'

ol T

s Lol BEM2E g

,m m:fWO|Aﬁ?°fu

_ MK oA =3
public Dough createDough() ; /\ oyeq@ol £ Y MEY
public Sauce createSauce(); égﬁiﬂch

iR
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$8 YME FHONME LT MI M
230 3k MOl £ FHFPUTH

2

E}lic class NYPizzalIngredientFactory implements PizzaIngredientFactory ({

public Dough createDough () {
return new ThinCrustDough() ;-
} ;

public Sauce createSauce () {
return new MarinaraSauce () ;

}
public Cheese createCheese () {
return new ReggianoCheese () ;

}

public Veggies[] createVeggies () {

Veggies veggies[] = { new Garlic(), new Onion(), new Mushroom(), new RedPepper () }:
return veggies;
} oM Yool okME T N wiog 2 21
a-%\,’ﬂ. g0l = OFN‘%% BEE T -'f-‘%
public Pepperoni createPepperoni () { g Mg = 2YYPGUTH o YL=23
return new SlicedPepperoni () ; o gArMM BLg 4 QIYMel, WER e
} g NS x UMONME W B Y YN
public Clams createClam() { opokid 2 \f WTHIM G U

return new FreshClams () ;

}

U2 A %armamﬁlzw.‘:‘ﬁl‘
MTUE MA2Y FENM 5 Y

© o] a2z 2
% & 2 wrgken of71 whg o LU A 2 Y% %"'i"- Mﬁ“-,,oumiz s
2ME 4 FY 4 LG UTH SN ¥ HPYRFMY UL MY T
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o2

Y WED| IE Ng
> HEB2S 9let QIEHO|A XS
> R(family)°l oI0|: TR 710 Z 2 WALE BHE7| 9Iof BRS BE YR (HHF, 24, X
=, 17|, ofxf 5)E |0
> o|et 20| QIE{H|0|AS 0|83t AES BHET HES MAtsts AR BE2|9 0| Of
25l ACEZ Ho|A|Z & 92
o - -—= T T AAO.

- Abstract Factory
- Abstract productE 4d317| {2t 2| 0] 0| Cigt AHIO|A XS
- PizzalngredientFactory Q/E{I{|0O|A
- Concrete Factory
- T ME AN E d-dote ool 3
- NYPizzalngredientFactory, ChicagoPizzalngredientFactory
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- Abstract Product
- M= ANl EfRE fler QIE Lo A &
- Dough QIE{ 0| A
- Sauce QIEHI{O|A
- Cheese QIE{H|0|A
- Clams QIEH I 0| A
- Product
- offd ME0 CHSote T+ WEE|NAM d-ddt= M= 4MZ d2
- ThinCrustDough, ThickCrustDough, MarianaSource efc.

- Client
- N HEZQ M NE A0 o MAE= QAEHLO|AE ALE

- NYPizzaStore 222, ChicagoPizzaStore 22

Q

-



Head First Design Patterns (O|Z 2l =) 4% Factory 2t& O &

<<interface>>

Dough
+ toString() : strin pa— Strinv:'m
R " -ingredientFactory 4 dough-' Dough
[ThinCrustDough lThickCrustDough e = e

I =} [ PizzalngredientFactory

<<list=> veggies : Veggies [*]
cheese : Cheese
pepperoni - Pepperoni

# createPizza(in type : string) - Pizza
+ orderPizza(in type : string) : Pizza

createDough() : Dough
createSauce() - Sauce

<<interface== -ingredientFactory

#
#
#
* |
) : + prepare() - void Cessorpate=>
createVeggies() : Veggies [] + B il
+
+
+
+

+
+ -
Sauce + createCheese() : Cheese ClamAEiams
+qtoStr\r‘lgU : Sging : S e T P ] bake():\foid NYPizzaStore !
B . + createClam() - Clams cut() - Vul_d T + NYPizzaStore(in factory : PizzalngredientFactory)
MarinaraSauce [PlumTomatoSauce L = box() - void _ _ | |# createPizza(in type - string) - Pizia
I [ ; sethame(in name : string) : void -

getName() : string
+ toString() : string

<<interface>>
Cheese

NYPizzalngredientFactory

<<créates>
creatDough() : Dough RS
createSauce() : Sauce :
createCheese() : Cheese "=: CheesePizza
create\.’egg|es()._ \.tegg|es "] . T et Ch|cang|zz;St0re[_\nf;ctor_y_.P|zzalngred|ethact0ry)
createPepperoni() : Pepperoni H . # createPizza(in type : string) : Pizza

i + prepare() : void

createClam() : Clams

+

+ toString() : string +
A K +
+

+

+

. ChicagoPizzaStore

Reggianncﬁeese MozzarellaCheese |

<<interface=>
Veggies

VeggiePizza

| ChicagoPizzalngredientFactory
[
[

+ VeggiePizza(in factory : PizzalngredientFactory)
+ prepare() - void

+ toString() : string
R .

- . - e - = : can draw the same as
Garlic I !Mt-sh_room RedPepper| S NYPizzalngredientFactory

! Blacké)lives ! S..;.:inach @:
e [Cheese | Veggie] Pizza Z4K|E M- dst=0,
Pepperoni o Ol % ?g _6_|-E —?I;_I XH EE—% AOH Ao_l _é_l_E

+ toString() - string
=N

g [NY | Chicago]PizzalngredientFactory=
5 &0 Qo™ He|gh (KjO|H: | 4-d 2tH1)

<<interface=>
Clams

+ toString() : string
= 7

FreshClams [FrozenClams
[ [
{ f
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4%t abstract_factory

¢ B2 cse.design_pattern.ch04.abstract_factory Onion java
BlackOlives java Pepperoni java
Cheese java & Pizza java
CheesePizza java PizzalngredientFactory java
ChicagoPizzalngredientFactory java &l PizzaStore java
ChicagoPizzaStore java PlumTomatoSauce java
Clams java RedPepper java
Dough java ReggianoCheese java
Eagplant java Sauce java
FreshClams java SlicedPepperoni java
FrozenClams java Spinach java
Garlic.java &} TestDriver java
MarinaraSauce java ThickCrustDough java
MozzarellaCheese java ThinCrustDough java
Mushroom java \eggiePizza java
NYPizzalngredientFactory java Veggies java
NYPizzaStore java
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PizzalngredientFactory.java

package cse.design_pattern.ch04.abstract_factory;

[E import java.util.List;
public interface PizzalngredientFactory |
Dough createDough();

Sauce createSauce();

—_—

Cheese createCheesel();

—_—

List{\Veggies> createVeggies(); // EI=2F A== =1

J—

Pepperoni createPepperoni();

—_—

Clams createClam/();

—_ —
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NYPizzalngredientFactory.java

1 package cse.design_pattern.ch04.abstract_factory:
&
3 I? import java.util.ArrayList;
4 import java.util.List:
]
@ [publ_ir: class NYPizzalngredientFactory l2é @ public List{Veggies) createVeggies() {
@ implements PizzalngredientFactory { 22 List{\VVeggies) veggies = new ArrayList{>();
g 23 veggies.add(new Garlic());
[2é public Dough createDough() { 24 veggies.add{new Onion()):
10 T refurn new ThincrUStDGUghO: 75 ueggiesladd{new Mushroom [::]:].
N 1 26 veggies.add(new RedPepper()):
e 27 return veggies;
l2d public Sauce createSauce() { 2a| L}
14 T return new MarinaraSauce(); 2g
15 j |2 public Pepperoni createPepperoni() {
16 31 T return new SlicedPepperoni();
l2d public Cheese createCheesel() { 37 }
18 T return new ReggianoCheese(); 33
13 1 |28 public Clams createClam{) {
35 T return new FreshClams();
36 ]
37| )
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4% Factory 2t O H

ChicagoPizzalngredientFactory.java

E.mqaqambmm—-

10
11
12
o |
14
15
16
e
18
19

%
[
T

package cse.design_pattern.ch04.abstract_factory;

import java.util. ArrayList;
import java.util.List;

public class ChicagoPizzalngredientFactory
implements PizzalngredientFactory {

public Dough createDough() {
return new ThickCrustDough();
}

public Sauce createSauce() {
return new PlumTomatoSauce():
]

public Cheese createCheese() {
return new MozzarellaCheesel():
}

b
22
23
24
29
26
2f
28
it
al
al

32
i
a4
a5
ah

public List{\Veggies, createVeggies() {

}

List{\Veggies) veggies = new ArrayList{>();
veggies.add(new BlackOlives()):
veggies.add(new Spinach());
veggies.add(new Eggplant()):

return vegagies.

public Pepperoni createPepperoni() {

}

return new SlicedPepperonil();

public Clams createClam{() {

}
}

return new FrozenClams();
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package cse.design_pattern.ch04.abstract_factory:

1
Z
@ public interface Dough {
4| [ @Override

String toString();

o
Hmu

2!
package cse.design_pattern.chQ4.abstract_factory:

public class ThinCrustDough implements Dough {

@Qverride

public String toString() {

T return "Thin Crust Dough”;

}

1

package cse.design_pattern.ch04.abstract_factory:

public class ThickCrustDough implements Dough {

@OQOverride
public String toString() {
return "ThickCrust style extra thick crust dough”;

}

]
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Sauce 2/E{m|0|A

4% Factory 2t O H

1
Z
@ public interface Sauce {
4/ [ @Override
ri String toString();
6 N

package cse.design_pattern.ch04.abstract_factory:

T

package cse.design_pattern.ch04.abstract_factory:
oublic class MarinaraSauce implements Sauce {

@QOverride
public String toString() {
return "Marinara Sauce";

}
]

T

package cse.design_pattern.ch04.abstract_factory;
public class PlumTomatoSauce implements Sauce {

@Qverride
public String toString() {
return "Tomato sauce with plum tomatoes”;

}
]
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Cheese QIE{H{|0|A

package cse.design_pattern.ch04.abstract_factory:

1
2
@ public interface Cheese {
4| [ @Override

Bi String toString();

5 1

package cse.design_pattern.ch04.abstract_factory;

public class ReggianoCheese implements Cheese |

@Qverride
public String toString() {
return "Reggiano Cheese";

}

package cse.design_pattern.ch04.abstract_factory;
public class MozzarellaCheese implements Cheese |
@Qverride

public String toString() {
return "Shredded Mozzarella":
]

!

I

Z

3

4

5

@
i
B
g ]
1
z
3
4
5
@
li
=
g
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@Qverride

]

i

@ public interface Veggies {
4

H String toString();

o]

!

package cse.design_pattern.ch04.abstract_factory;

public class Garlic implements Veggies {

@OQverride
public String toString() {

return "Garlic”;

}

!

oublic class Mushroom implements Vegagies {

@Qverride
public String toString() {
return "Mushrooms”;

[oublic class Onion implements Veggies

@Override
public String toString() {

return "Onion”;

}

}

public class RedPepper implements Veggies {

@OQverride
public String toString() {

return "Red Pepper”;

}

}

}

}
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public class BlackOlives implements Veggies {

@QOverride
public String toString() {
return "Black Olives”;

}

1

public class Spinach implements Vegagies |

@Q0verride
public String toString() {
return "Spinach”;

}
}

public class Eggplant implements Veggies {]

@Qverride
public String toString() {
return "Eggplant”;

}

1
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Pepperoni Q!E{1|0] A

" package cse.design_pattern.ch04.abstract_factory;

|
&
@ public interface Pepperoni {
4 I @Override
Fi } String toString();
b

package cse.design_pattern.ch04.abstract_factory:
public class SlicedPepperoni implements Pepperoni |

@Qverride
public String toString() {
return "Sliced Pepperoni”;

J

LI:ID:I-huJﬁU'IJE-I'_AJM—‘

}
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Clams QIE{L{|0|A

1 package cse.design_pattern.ch04.abstract_factory;

|@ public interface Clams {
4. [ @Override

bi String toString();

s N

package cse.design_pattern.ch04.abstract_factory;
public class FreshClams implements Clams {

@Qverride
public String toString() {
return "Fresh Clams from Long Island Sound”;

}
1

DEEI*-JEU'I-I’“—‘-I'_AJI\J—‘

package cse.design_pattern.ch04.abstract_factory;
public class FrozenClams implements Clams {

@Qverride
public String toString() {
return "Frozen Clams from Chesapeake Bay";

}
1

_DD:IHEU'IJE-I'_AJI"‘\J—“
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Pizza.java

1 package cse.design_pattern.ch04.abstract_factory;
i
3| & import java.util.List;
4
T public abstract class Pizza {
]
7 protected String name:
B protected Dough dough: = void bakeD |
2 protected Sauce sauce; _ 18 T System.out.printin("Bake for 25 minutes at 350");
10 protected List{Veggies) veggies:  |ig ]
11 protected Cheese cheese; 20
12 protected Pepperoni pepperoni; 21| B void cut() {
13 protected Clams clam; 22 System.out.printin("Cutting the pizza into diagonal slices”):
14 23l L}
@ public abstract void prepare(): ?51 5 void box() {
26 system. out.printin("Place pizza in official PizzaStore box");
27| -}
28
29| & void setName(String name) {
30 this.name = name:
A5 )
32
33| & String getNamel() {
34 return name.
3w -]
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24 1 public String toString() {

38| |[  stringBuilder result = new StringBuilder();
39 result.append(’--—-- ").append(name).append(” —-Wn");
40 if {dough !=null) {

41 result.append(dough).append{"Wn");
42

43 if {sauce !=null) {

44 result.append(sauce).append("#Wn");
45

45 if {cheese I=null) {

47 result.append(cheese).append("Wn");
45

49 if {veggies I=null) {

50 for (inti=0:i<{ veggies.size(); i++) {

51 result.append{vegagies.get(i));

52 if (i { veggies.size() - 1) {

53 result.append(”, );

B4 }

55 }

B result.append("¥Wn");

a7

58 if {clam !=null) {

! result.append{clam).append("Wn");

GO0

E1 if {pepperoni !=null) {

52 result.append(pepperoni).append("Wn");
B3

G4 return result.toString();

Bs| L}

g6 1)
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CheesePizza.java

1 package cse.design_pattern.ch04.abstract_factory:
P
3 public class CheesePizza extends Pizza {
4
5 private PizzalngredientFactory ingredientFactory:
G
7| & public CheesePizza(PizzalngredientFactory ingredientFactory) {
2 this.ingredientFactory = ingredientFactory;
g -}

10

24 &  public void prepare() {

12 system.out.printin{"Preparing " + name);

15 dough = ingredientFactory.createDough():

14 sauce = ingredientFactory.createSauce();

15 cheese = ingredientFactory.createCheese();

16 L)

17 }

E —l
- ZBx|| M- Al E PizzalngredientFactory M| E A 2510
_I

- CheesePizza 4{M| 90| 2Rt AMET K= &
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VeggiePizza.java

oo =l o o =~ 2 —

0]

10
|%i
12
13
14
15
16
17
18
19
20
21

&

package cse.design_pattern.ch04.abstract_factory;
public class VeggiePizza extends Pizza {

private PizzalngredientFactory ingredientFactory;

E[ public VeggiePizza(PizzalngredientFactory factory) {

this.ingredientFactory = factory;
}

public void prepare() {
System.out.printin{’Preparing * + name);
dough =ingredientFactory.createDough();
sauce = ingredientFactory.createSauce();
cheese = ingredientFactory.createCheese();
// CheesePizza2t2| 20|
/I --» Pizza.prepare(): =4 2TH&|0|40|0{0F 5= 0|2
// Template method pattern & 7=
veggies = ingredientFactor}f.create"u"eggiesl[]:

- ZHx|| M- Al EH PizzalngredientFactory M| S & 2510
HA| MM st AT A E AN

- VeggiePizza 2
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PizzaStore.java

1 package cse.design_pattern.ch04.abstract_factory;
2

@ public abstract class PizzaStore {

il

@ protected abstract Pizza createPizza(String type):
B

7| &  public Pizza orderPizza(String type) {

e Pizza pizza = createPizza(type);

q System.owt.printin(*-——- Making 2 * + pizza.getName() + * -—--");
10 pizza.prepare();
11 pizza.bake():
12 pizza.cut();
15 pizza.box():
14 return pizza.
150 L )
16 1
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NYPizzaStore.java

l package cse.design_pattern.ch04.abstract_factory:
2
3 public class NYPizzaStore extends PizzaStore {
4
5 private PizzalngredientFactory ingredientFactory;
G
7 public NYPizzaStore() {
8 this.ingredientFactory = new NYPizzalngredientFactory():
g ]
10
24| O  protected Pizza createPizza(String type) {
12 Pizza pizza = null;
13
14 // ClamPizza2} PepperoniPizzaT Zr2 gHAO 2 5HH 2
15 if {type.equals(‘'cheese”)) {
16 pizza = new CheesePizza(ingredientFactory);
17 pizza.setName("New York Style Cheese Pizza");
15 } else if (type.equals(“veggie™)) {
19 pizza = new VeggiePizza(ingredientFactory);
20 pizza.setName("New York Style Veggie Pizza"),
21 ]
27 return pizza.
zal L)
24 N
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ChicagoPizzaStore.java

1 package cse.design_pattern.ch04.abstract_factory;
i
3 public class ChicagoPizzaStore extends PizzaStore |
4
5 private PizzalngredientFactory ingredientFactory;
B
7| &  public ChicagoPizzaStore() {
8 this.ingredientFactory = new ChicagoPizzalngredientFactory();
g -}
10
4 I protected Pizza createPizza(String type) {
12 Pizza pizza = null;
13
14 // ClamPizza%} PepperoniPizza® 22 HAI0O 2 5HH =
15 if {type.equals{"cheese")) {
16 pizza = new CheesePizza(ingredientFactory);
17 pizza.setName("Chicago Style Cheese Pizza"):
18 } else if (type.equals("veagie")) {
19 pizza = new VegagiePizza(ingredientFactory):
20 pizza.setName( Chicago Style Veggie Pizza"):
21 ]
22 return pizza:
zal L}
I
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TestDriver.java

5 package cse.design_pattern.chQ4.abstract_factory:
-
g [==_ 4 lines =/
12 public class TestDriver {
13
14 [=%_. 3 lines =/
17 & public static void masn(String[] args) {
18 PizzaStore nyStore = new NYPizzaStore();
19 PizzaStore chicagoStore = new ChicagoPizzastore();
20
21 Pizza pizza = nyStore.orderPizza( ' cheese”);
27 System.out.printin("Ethan ordered a2 " + pizza + "Wn");
23
24 pizza = chicagoStore.orderPizza("cheese");
25 System.out.printin{("Joel ordered 2 " + pizza + "¥Wn");
20
27 pizza = nyStore.orderPizza("veggie”);
28 System.out.printin("Ethan ordered a2 " + pizza + "Wn");
24
30 pizza = chicagoStore.orderPizza( veggie”);
31 System.out.printin(’Joel ordered 2 * + pizza + "¥Wn");
2| L)
33 1
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— L
é]--- exec—maven—pluain:1.2. 1 exec (default—cli) @ desir
— Making a Mew York stwle Cheesse Pizza ——
Preparing Mew York Style Cheese Pizza
Bake for £0 minutes at 340
Cutting the pizza into diagonal slices
Place pizza in official Fizzastore box
Ethan ordered a ——— MNew York 5twle Cheese Pizza ———
Thin Crust Dough

Marinara =sauce

Reggiano Cheeze

—— Making a Chicago Stvle Cheese Pizza —-
Preparing Chicago Stvle Cheese Pizza

Bake for 29 minutes at 350

Cutting the pizza into diagonal slices

Flace pizza in official Pizzastore box

Joel ordered a ——— Chicago style Cheese Fizza ———
ThickCrust stwle extra thick crust dough

Tomato sauce with plum tomatoes

shredded Mozzarel la

4% Factory 2t O H

—— Making a MNew York Stvle Yeggie Pizza —
Preparing New York Stvle Vegaie Pizza

Bake for 25 minutes at 350

Cutting the pizza into diagonal slices

Flace pizza in official Pizzaztore box

Ethan ordered a ——— MNew York Stwle Yeagie Pizza ——-
Thin Crust Dough

Marinara Sauce

Reggiano Cheese

Garlic, Onion, Mushrooms, Red Pepper

—— Making a Chicago Stvle Yeagie Pizza —
Freparing Chicago Style Yeagie Fizza

Bake for 25 minutes at 350

Cutting the pizza into diagonal slices

Place pizza in official Pizzastore box

Joel ordered a ——— Chicago 5tvle Yewgie Pizza ———
ThickCrust stvle extra thick crust dough

Tomato sauce with plum tomatoes

shredded Mozzarel la

Elack Olives, Spinach, Eggplant
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Factory Method Pattern
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Abstract Factory Pattern
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Factory: Ot TE1S AIE?

- new MyProduct() 7} ZE 02| XA =
> simple factory (pattern?) AHE

- MyProductA, MyProductB2t Z0| FAFSH product ZHA| M ER > factory method pattern
Ar&: concrete CreatorO| A OJH product i4te X| A7 > Creator?| factory 7|5 B

. I\/IyProductA, MyProductBQf &0| FASE product A4t M JAXH = (a family of
ingredients MHE Fdotes 22 24 AHe| HE) dd B8R > abstract factory pattern
ArE: Bz dd MYS Fo WES| AHHO|A0A Fe| > Fof MEZ[OAM A=
SLAF ZHH| AHAS



