


Head First Design Patterns (O| Template Method Pattern

HMEG Ho|El= €E|F2 &4 (skeleton)g Eelot 1 & &€& HAEZE ME S0
M O3t & St= MES HAME IjH = O[5St &8 = UL

- 2|2 E #HH(Hollywood Principle) 7HE= Olafier = U

- "HES HAME IfHS B &%t java.util.Arrays =229 ort() HMEEZE AFESE = RULCH



Template Method Pattern

The template method makes use of the
primitiveOperations to implement an
algorithm. [t is decoupled from the actual

implementation of these operations.
The AbstractClass /\ )
ﬂ't:‘:" the hm?la{"" AbstractClass
' femplateMetnod() - «++««<rrrcreeefrerrerereeeres i::im:::;g
..and abstratt versions primitiveOperation1() '
of the operations used E primitiveOperation2()
in the 'ECMPLB'EC mcﬁod-

ConcreteClass

ﬁ primitiveOperation1()
\oe wany primitiveOperation2()

£

3y W The ConeveteClass implements
Theee ™ eat 4he abstract operations,
\asses
Cm"*"&'ci:ﬁ gne fol s‘::f whith are called when the
my’tﬂ“:;;hs rﬂﬂdd oy LemplateMethod() needs them.
et etnod:
v i
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7| & E| 2t=7]

Starbuzz Coffee Barista Training Manual

Baristas! Please follow these recipes
precisely when preparing Starbuzz beverages.

Starbuzz Coffee Recipe

(1) Boil some water
(2) Brew coffee in boiling water

(3) Pour coffee in cup . £
The vetipe Tor
4) Add d milk C
(4) sugar and mi .{—'gglooksalo'l'-
like the vetipe For
Starbuzz Tea Recipe Lea, doesnt it?

(1) Boil some water

(2) Steep tea in boiling water
(3) Pour tea in cup

(4) Add lemon

All recipes are Starbuzz Coffee trade secrets and should be kept
strictly confidential.
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Coffee =2

Here's our Coffec tlass Lor makin

9 r.o“u.

aight ©
public class Coffee { / e

void prepareRecipe () {

he steps is
boilWater () ; Eath Jtﬂi&hd‘
brewCoffeeGrinds () ; a sepavd
pourInCup () ;

addSugarAndMilk () ;
}

public void boilWater() {

System.out.println(“Boiling water”): \ Eath of these methods
} implements one step 0‘?
< alaorithm. Theves

public void brewCoffeeGrinds() { the algor

) o ‘ hod to boil water,
System.out.println(“Dripping Coffee through filter”); a met

} @'/_ brew the eoffee, powr

the toffee in a cup and

public void pourInCup () { / add sugar and wilk.
System.out.println(“Pouring into cup”);

}

public void addSugarAndMilk() {
System.out.println (“Adding Sugar and Milk”);
}
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Tea S22

Template Method Pattern

This locks very similar to the

bli 1 Tea one we J“s't im?lmtn‘tcd in
TR e Cokfee; the second and forth
void prepareRecipe() { steps ave diffevent, but it's

boilWater () :

basically the same retipe.
- steepTeaBag () ;
pourInCup () ;

addLemon () ;
}

public void boilWater() {

System.out.println(“Boiling water”); K\
}

Notice that
public void steepTeaBag() { o these two
System.out.println(“Steeping the tea”); These two methods ave
} methods are exattly the
specialized to same as they ave
public void addLemon () { Tea. in Coffeel So
System.out.println(“*Adding Lemon”); é’/ we de#iniftl‘f
: have some tode
public void pourInCup() { d“\’h‘"a{-‘m %Y
System.out.println(“Pouring into cup”); on here.

} | $—"/
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0
iWater() and ?owthu?
1:;1\:;‘::“ shaved by both subtlasses,
so they are defined in the supevelass-

/

Tthf F“fFarcRccipefJ method //‘N) :::ﬂ;::}dmg
differs in each subelass, so it is I
defined as abstract

Each subelass /’\ =
ih?lcmcn-ts its prepareRecipe()

own retipe. trewCoffeerinds()
addSugarAndMilk()

J Each subelass overvides

the prepareRecipe()
'“B'H'tOd and imvtc.“m{s
its own retipe.

spetific to Cokkee
the subtlasses:

The methods .
and Ted stay



Head First Design Patterns (0|5 Tl <) Template Method Pattern

e
pour = milk
%) gy momr 222 Sterbuzz Tea Recipe
(1) Boil some water
(2) Steep tea in boilj
(3) Pour tea in cup 9 vater
(4) Add lemon

© PBoil some water. Vx

ojo K
L
[
mjo
2
0P
s
R
.
[=
o
2t
f[ru

¢ e avent
© Use the hot water to extract the coffee T e, bk :“f:d\’;‘;;ta& s
or fea. are the same, into the base elass.
they st apply

to ditferent

beverages-:

© Pour the resulting beverage into a cup.

O Add the appropriate condiments to the
beverage.
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prepareRecipe() &2}

- prepareRecipe()= 7| =822 S Yi2[F AFESHA|T, =52 CHE.

Coffee Tea
void prepareRecipe () { void prepareRecipe () {
boilWater () ; boilWater();
brewCoffeeGrinds () ; e o —>> steepTeaBag () ;
pourInCup() ; pourInCup();
addSugarAndMilk(); &— % 5> addLemon () ;

- ME2 OHE BAS 588 25 20| d7tas d=lie 82 ¢

void prepareRecipe () {
boilWater () :
brew () ;
pourInCup () ;
addCondiments () ;
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+d €l CaffeineBeverage SEiA

CaffeineBeverage is abstratt, yust

(q e in e doss desr Now, the same ?rcfareﬂcf.i?ef} method will b: !E;cd
to r:aakt both Tea and CO'F‘F::- m?areRen?e is

! belasses
-nal betause we don £ want our su
sl de this method and change the

public abstract class CaffeineBeverage ({

final void prepareRecipe() { &——  +obeable to overvi : 4o brew()
boilWater(): 'rc,l'.i?e! We've 5cne‘rah!-¢d f‘{'ﬁ?s i’)a“d &
brew () ; the beverage and addCondiments().

pourInCup();
addCondiments () ;
}

;_/f——\_ Betause Coffee and Tea handle these methods
n dif fevent ways, 'l:,hcy'rc going £o have to
— be declaved as abstract Let the subtlasses

warr\! abou{: {:ha{: S'[:u-F-F!'

abstract void brew();
abstract void addCondiments () ;

void boilWater () {
System.out.println(“Boiling water”);
} TS~ Remember, we moved these into
the Ca-F-F:‘chcvcrage ¢lass (back

void pourInCup() ({ / in our ¢lass diagram)-
System.out.println(“Pouring into cup”);

}
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Template Method Pattern

Coffee & Tea S| =
e

N

As in our design Tea and Coffee
public class Tea extends CaffeineBeverage | now extend Ca“cineBcvcragc-
public void brew() {

System.out.println (“Steeping the tea”);
}

public void addCondiments () {

System.out.println (“*Adding Lemon”) ; \ Tea needs to define brew() and
}

&—— addCondiments) — the fwo abstract
} methods from Beverage.

Same Lor Cobfee, except Coffee deals

with toffee, and sugar and milk instead
and lemon.
public class Coffee extends CaffeineBeverage { of tea bags

public void brew() {

System.out.println (“Dripping Coffee through filter”):;
}

public void addCondiments () {
System.out.println(*Adding Sugar and Milk”);
}



Head First Design Patterns (0|5 Tl %)

Template Method Pattern

ScljA CHo|oja = (template)

CaffeineBeverage

+ prepareRecipe(): void
# brew() : void

# addCondiments() : void
- boilWater() : void

- pourlnCup() : void

Tea

Coffee

# brew():void
# addCondiments() : void

# brew():void
# addCondiments(): void
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Template Method Pattern

prepareRecipe()

[87 Operation dialog

Jdava | Properties

_ | | synchronized [] default
S{comment}5{@}5{visibility}5{final}${static}${abstract}${=synchronized}${type
S{namel}S{(15{) 15{throws}5{staticnl}{

S{body}}
Definition :
1 | i [a]»
public final wvoid prepareRecipe() |
S{body}}
RFesult after
substitution :
contextual
L body indent
Edit body H Default definition l Mot generated in Java ] Edit annotation ]

]:8 H Cancel l
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A& template Tj7| X

¢ BB cse.design pattern.chO8.template
& BeverageTestDriver java

5| CaffeineBeverage java

& Coffeejava

& Teajava
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CaffeineBeverage.java

package cse.design_pattern.chO08.template.

1

2

@ abstract class CaffeineBeverage |

4

5 B[ public final void prepareRecipe() {

B boilWater():

7 brew();

A pourlnCup();

0 addCondiments();
w L )
11

@ protected abstract void brew();
13

@ protected abstract void addCondiments();
15
16 private void boilWater() {
17 T System.out.printin("E Z0|l= ")
18 ]
19
20 private void pourlnCup() {
21 Tl System.out.printin("Z0 HE= =)
27 ]
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Head First Design Patterns (O| & 2l =)

Tea.Java

package cse.design_pattern.ch08.template;

1
&
3 class Tea extends CaffeineBeverage {
4
(= protected void brew() {
65 |[ System outprintin("2tE U= 3
-
=
I2é protected void addCondiments() {
1 D System .outprintin(" e 22 E7EH= 7)),
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Coffee.java

Template Method Pattern

1

2
3
4
it
6
7
3
0
1

b
l

l
[
13

T
T

package cse.design_pattern.chOs8.template;
class Coffee extends CaffeineBeverage {

protected void brew() {
System.out.printin("2EE£ EsiM HLE L= =");

}

protected void addCondiments() {
System.outprintin("2E30 25 FVEHE=E =),

J
]
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BeverageTestDriverjava & %!

o

N
=l
|

§ package cse.design_pattern.ch08.template;
-
8 [=% 4 ines =/
12 public class BeverageTestDriver {
13
14 f=%. 3 lines =/
17 B  public static void main(String[] args) {
18 CaffeineBeverage myTea = new Teal);
19 myTea.prepareRecipe();
20
21 System.owr.printin(” ‘)
22 CaffeineBeverage myCoffee = new Coffee(): & — exec-maven-plugini1 2. 1:exec
23 myCoffee.prepareRecipe(); = mg|e = o
24 = ]' —EEEE = E|_ =

2ZEIS SeliM HIOE U= S
il ===
- 281 FRE S5 S
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A=A HAME B

Method Pattern

/—\ prepaveRecipel) is our template method
Why?

public abstract class Caff-in% {

—

void final prepareRecipe() { 'S

boilWater():

hrew();

pourInCup () ; \
}

abstract wvoid brew():

abstract void addCondiments () ;

void boilWater() {
// implementation
}

void pourInCup() {
// implementation
}

]
Vi N

]

Betawse:
L (1) [+ is 3 mebhod, aFter all.

—— (2) [t sevves as a template For an
algorithm, in this tase, an algorithm for
making cafFemated beverages.

K— In the template, cach step of

[ — the algovithm is vepresented
_f::'— by a method.

— Some methods are handled
B b'f this elass...

~and some are handled
by the subelass.

The methods that need +o
~ be supplied by a subelass ave
detlaved abstract
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23 (hook) 714

- S3(hook)= F4 SEA0M ™o|El HAER OfF AE Q7 L} 7|2EX Ol &0t H Zdt=
HMEZE 20|

L ZAL ME SHAN M| WAL Wsts LYT2FS VS £ US.

- 2ae|Fe £ tA7 MEfX oz HMEECIH 223 A8 (MESH20NM Zeld ==
il

A At e MOl FA SEAO|M HOIE MEX OHlaf0]S CfAHME

o Y NESYAIHA0 met 5= HEZ + A= "I El(hook)"HE 20|+ HAE

-
w
=
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o HE|: YYIEO 2 apbstract /I Ol protected =+ public HAMEZ 7| Fe= 23
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22 A C}o|o{12H (hook) - [eemae

CaffeineBeverageWithHook
_”

+ prepareﬁecipe/ﬂ - void

# brew() - void

# addCondimenis() - void

- boilWater() : void

- pourlnCup() : void

# customerWantsCondiments() : bool

/ N

CoffeeWithHook TeaWithHook
# brew() - void # brew() : void
# addCondiments() : void # addCondiments() : void
# customerWantsCondiments() : bool # customerWantsCondiments() : bool
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4l=- hook 1| 7| X]

¢ [Hycse.design_pattern.ch08.hook

& BeverageTestDriver java

2| CaffeineBeverageWithHook java
€| CoffeeWithHook java

& TeaWithHook java
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CaffeineBeverageWithHook.java

| package cse.design_pattern.ch08.hook; 18 private void boilWater() {

? 19 System.outprintin(' 2 Z0/=");

@ public abstract class CaffeineBeverageWithHook {| {20 J

4 21

5 B public final void prepareRecipe() { 22 private void pourlnCup() {

i boilWater(); 23 System.outprintin('Z0 HE= =),

7 brew(); 24 }

g pourlnCup(); 25

g if {customerWantsCondiments()) { @ T protected boolean customerWantsCondiments() {
10 addCendiments(); 27 return true;
| B L) “hook |
izl L) 79
13 W)

@ protected abstract void brew();
15

@ protected abstract void addCondiments();
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Template Method Pattern

TeaWithHook.java

%.D:l—-dl:l'.ll'_ﬂhf_ﬂm—‘

—_— —
—

U'I-IE-LAJF\J@I:ILDD:I..D'.IU'I-&..I\J

rJ
my

package cse.design_pattern.ch08.hook;

import java.io.BufferedReader:
import java.io.lQException:
import java.io.lnputStreamReader;

public class TeaWithHook extends CaffeineBeverageWithHook {
protected void brew() {

System.out.printin(" 2= 2= =)

}

protected void addCondiments() {
System.out.printin("s|=22 /6= 2");

}
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28 [ private String getUserinput() {

29 String answer = null;

a0

5} System.out.print{" 20 2|22 S0 S&T27? (ywn): ")
Jz

33 BufferedReader in = new BufferedReader(new InputStreamReader(System./7));
34 try {

35 answer = in.readline();

35 } catch (IOException ioe) {

37 System. e/r.printin(ioe);

38 ]

39 if {fanswer ==null) {

Al return "‘no”;

41 ]

42 return answer,;

43 L)

44

45 )
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CoffeeWithHook java

1 package cse.design_pattern.ch0&.nook;
z
3 import java.io.BufferedReader:
4 T import java.io.|OException;
5 import java.io.lnputStreamReader;
5]
Q public class CoffeeWithHook extends CaffeineBeverageWithHook {
g
@& G protected void brew()
g System.out.printin("Z2EE M AL E 2= E).
1 L
12
@4 [ protected void addCondiments() {
14 System.out.printin(" 252t €& 6= 2").
5 L}
16
@i O
18
19
20
1)
2e
23
24
28
2B -
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?8 [ private String getUserinput() {

29 String answer = null;

a0

31 System.out.print("HIL|0 2572 €22 20 SETR7? (y/n): ")
Je

33 BufferedReader in = new BufferedReader(new InputStreamReader(System./n));
34 try {

35 answer = in.readLine();

36 } catch (IOException ioe) {

37 System. err.printin{ioe);

38 }

39 if {answer ==null) {

A0 return ‘no”;

41 ]

42 return answer.

43 L)

44

45 ]
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BeverageTestDriver,java

§ package cse.design_pattern.ch08.hook;

-
A [==_ Alines =/

12 public class BeverageTestDriver {

13

14 [/=%..3 lines =/

17 B public static void masn(String[] args) {

18 CaffeineBeverageWithHook myTea = new TeaWithHook():

15 myTea.prepareRecipe();

20

21 System.owt.println{’= s

22 CaﬁemeﬂeueragerthHmk myCoffee = new CoffeeWithHook():

23 myCoffee.prepareRecipe();

24 L}

25

2 ]
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Jél'c':'ll A1}

] - exec-maven-plugin:1.2. 1exec (default-g
=0l= =

==lc=s
2EE SEiM ALE U= S
Ol EEEt =3

Aol 2Re Heg 2o
L 250l 252 2olse
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H2|QC YK

- Don't call us, we'll call you.
- M0 YF(1oC; Inversion of Control)O|2t 1= &t
- O|&M HIl(dependency rot)= WX|st= HHZ XS

L O|EM BIjE D4F HBUET N4E HEHES T [f LA
L O|EM BI) WA AATO| A YHS Ofeot7| AX| LOHY.
CNEE HEUET} AAHY| SHES S SOHXID, DHE HEHENM HSE HEWET Ba

AZ| BES EHSIEF 8.

- &3 URL
- http://wiki.c2.com/?HollywoodPrinciple
- https://en.wikipedia.org/wiki/Inversion of control
- http://matthewtmead.com/blog/hollywood-principle-dont-call-us-well-call-you-4/



http://wiki.c2.com/?HollywoodPrinciple
https://en.wikipedia.org/wiki/Inversion_of_control
http://matthewtmead.com/blog/hollywood-principle-dont-call-us-well-call-you-4/

Head First Design Patterns (0|5 Tl <) Template Method Pattern

¢ )
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when and how:
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Low € 1w ¥
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tan ¥V
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h A low—level tomponent never

talls a high-leve| com
divectly. * Ponent
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| E Al ys. DIP

- DIP
- T8 A AMES F0[1 U FIeE AS ALE
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HlZ 3| HAC Djsiajo| 2

— = o = S+ o S=9 =
- HES3 HME DIEHZ2 ME S0 A "=225HX] O R, F2[7 2= AYLCH" 2t F
=1,
-
CaffeineBeverage is wj{:rh?lgh-‘l“;:w
component. |t has control over Clients of be -
algorithm for the veeipe, and eal ded N\ / o the Ca neBrgyags
for an ih?‘ﬂ“““{-‘abm an . CaffeineBeverage t’rozcre-{;c Tea or Co-F-FQ:, awhich
. re ules dtPc.dcl‘lc .
prepareRecipe() 1es in the
boilWater() el spsten.
pourinCup()
brew()
addCondiments()

Coffee Tea
brew() brew() é\

addCondiments() addCondiments()
Tea and Cofkee mever

‘ ¢ wed 5 H bein
' “ea :




Template Method Pattern

Pattern Description

ETIGElP:‘.ulate ‘itrterc.l;angea[w]e
Template Method behaviors and use delegation to

decide which behavior to use

Subclasses decide how

Strategy o o
to implement steps in an
algorithm

Factory Method . Subelasses decide which

concrete classes to create
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E-II

- java.util Arrays S22

Template Method Pattern

=3 HAME T{E AL Of

9| sort(Object[] a) @& HME

- =

ANEE LEMEHEE sz dE¢

oot

public static void sort(Object[] a)

HjHe BE @4E

Comparable 2IE{H O]

S

O

[

- java.lang.Comparable<T> QIE{ 0| A

int compareTo(T o)

= Oj7HEH =
4

ol EzmsHe 2

A o2 Hl



https://docs.oracle.com/javase/8/docs/api/java/lang/Object.html
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X1, List 22A 9| sort() HIAE

- 4] default void sort(Comparator<? super E> ¢)
Sorts this list according to the order induced by the specified Comparator.

- Interface Comparator<T>

- int compare(T o1, T 02)
Compares its two arguments for order. Returns a negative integer, zero, or a positive integer
as the first argument is less than, equal to, or greater than the second.
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A& array_sort

¢ B design_pattern.ch08.array_sort
Duck java
8 DuckSortTestDrive java
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Duck.java

§ package cse.design_pattern.ch08.array_sort;
;
A [=%_ 4 ines =/
12 public class Duck implements Comparable<Duck> {

13
@ private String name;
@ private int weight;
16
17 public Duck(String name, int weight) {
18 this.name = name;
19 this.weight =weight;
20 ]
21
22 @Qverride
@ public String toString() {
24 T return name + ", 3= " + weight;
25 ]
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27
®rn
29 |
30
31
32
33
34
35
36
37 L
38
i)

@Qverride
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DuckSortTestDrive.java

§ package cse.design_pattern.ch08.array_sort:| | 29 System.out.printin(" 22 &:");
7 30 aiseladucks);
8 [ import java.util. Arrays. 31
0 32 Arrays.sortiducks);
10 [=% 4 lines =/ 33
14 public class DuckSortTestDrive { 34 System.out.printin("Wn&Z =:");
15 35 displaducks):
16 [==,..3 lines =/ 36
19 E  public static void mafn(String[] args) { a7 -]
20 Duck([] ducks ={ 38
21 new Duck('Daffy", 8), 39 public static void dispfay{Duck[] ducks) {
27 new Duck("Dewey", 2), = for (inti=0:1i< ducks.length; i++) {
23 new Duck("Howard", 7), 41 system. owt.printin{ducksli]):
24 new Duck("Louie”, 2), 42 }
25 new Duck("Donald”, 10), 43 }
75 new Duck("Huey", 4) 44
27 ) 5 )

(ZF11) List.sort() AtE™: Duck =c2fA0| getWeight() HL&[0| RUCt 71E
List{Duck) duckList = Arrays.asList(ducks);
duckList.sort((d1, d2) -> d1.getWeight() - d2.getWeight()).; // Comparator Q/E{I{O|A 13

r
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AlSH 74
SELE< Il
] — exec-maven-piy
A4 A
Daffy, #l=: 8

Dewey, A= 2
Howard, 3= 7
Louie, A= 2
Donald, = 10
Huey, #|&: 4

ci =
= T

Dewey, A= 2
Louie, #|=: 2
Huey, 3= 4
Howard, #=: 7
Daffy, #|=: 8

- Donald, #|=: 10




