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Spring Framework (Java)

Getting Started

e |DK 4 %] (oracle.com)
e Eclipse 4 %](eclipse.org), STS(Spring Tool Suite) 4 %] ([Help]-[Eclipse Marketplace]-Spring
Tool Suite(STS) for Eclipse A A])
o eclipse.ini 3}¥; -vmargs &4 9o -vm 54 71 9 javawe] A &3t A 2] A A
e Tomcat 4 %](tomcat.apache.org) 2 eclipse 9%
e o] B o] 2~ =, h2 (https://h2database.com)

New Project

o ZZAE AA
o [File] » [New] - [Spring Legacy Project] ==+ [Other] A&} & 2§ A Zof| A [Spring] —»
[Spring Legacy Project] A1 =
o Project Name ¢ 2], Templates 41 8] 'Spring MVC Project' -» com.reth.wiki Z+2 3 2] 2] 3| 7]
2

=1 T 7o
o @22 [Runtimes] ol 4] Tomcat # A A& - Apply » OK

o [Java Build Path] - [Libraries] &}, 4 2 &9l

Basic File Structures

e TEAE
o src/main/webapp/WEB-INF/web.xml; Servlet A& A7
o pom.xml

.gitignore // gitignore 3}
build.gradle // DEX23THE

gradlew // gradle A8 sh 23 4HE
gradlew.bat // gradle 99=% A3 vz 9L
LICENSE // BFolAA AHHE

README . md // et A ok
settings.gradle // gradle A7 3¢,

C
|
|
|
|
|
|
i
I-.gradle ... ARS ABA) ..
I-.idea ... AERE AA) ..
Fbuild ... RS AA) ...
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-gradle // gradle wrapper

| Lwrapper

| gradle-wrapper.jar

| gradle-wrapper.properties

-main /71 HEE Aol W
| Fjava A LR

Lresources // mapper xml, configuration yml, etc.
| application.yml // 7]& ojZg|Ao]A 2H
Ltest // AEEA A HAE

I-java // Bl2E ZA

L_resources // BlI2E$% resources

LN ERRES ERENRE)Y:
Struts Struts = & 49 == Ul Layero] =3 & F12 7}2¥ MVC(Model View
Controller) =& ¥ = o]t}
Presentation Strutse} = A3} A MVC o} 7 8] 3] & #5351+ Ul Layer =& Q] F o]t} 3}
Spring A9k Struts A8 S YA Z gAY 2= o}l Spring Z ] A F o 3y
o gith
Spring Spring> AH o] A A= 7HA = Z & 49 =2 ]t} Springje] loC2} AOP =
Business < 0135}"4 Spring 74151] oo A F 2ot QI Zgto| =2 v 2 YA AX
(loC, AGP) HEEZ 7uret 5 9o},
Hibernatet £+ 5k ORM(Object Relation Mapping) = 2] ¢ £] = o] t}. ORM
Hibernate or (Z#YdHIT=SQLYHAE Z Y Q27 AAA H o2 QYA Ste] DB A5
JPA z%ﬂff}u‘r JPA= Hibernate£ v] £33k 2= ORMY] &5 QB o]~ & A-&3}
Persist = Z}u} £ APlo|t}.
erisTence Ibatis = ¢ 91 9] == 742k 7k 249 3 SQL ™ % o) 9k Apuf AR (VO 52
Ibatis or DTO)E wid3l =+ 7l 5= Al&stH, 7]E0 AH&-3H SQL B o & XH/«}%
Mybatis 3} 7H W= A o iEZ“EOH +834) 28 4= 9t} Mybatis+= Ibatis
NN I E Z2JAHNIEAN 7R NE R FHS A 2T

e POJO(Plain Old Java Object);

* loC(Inversion of Control); Alo] 2] 93], =<3 43 X

e AOP(Aspect Oriented Programming); &3 x| gk = 2 72 9.
2]

e polymorphism t}3 A

» Design Patterns; Factory Pattern

of
fu
N
o
Ae
)
ol
2
i
flo
oo
o)
ki
1o
=

o ~xmE HA 5l AA; =2 A E 9] src/main/resources A~ T A8 - A AE v+ [New] -
[Other] - 'Spring' &t 2] 'Spring Bean Configuration File' A1 8] <Next> - File name?d|
‘applicationContext' ¢} 8 <Finish>

<bean id="{id}" class="{class path}"/>
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import org.springframework.context.support.AbstractAppicationContext;
import org.springframework.context.support.GenericXmlApplicationContext;

public class {class}

{

public static void main(String[] args)
{
// 1. Spring AH Y 7%

Abstract ApplicationContext factory = new
GenericXmlApplicationContext("applicationContext.xml");
// 2. Spring Aol ZHE A3 AANZE 24 (Lookup).

TV tv = (TV)factory.getBean("tv");

}
}
T8 ZH2 715
. o T A sdlolut Fefs Aol 9 XML A4 5 2 3to] 753
GenencXmIAppI|cat|onContext% 2 8] o] 1] o] ok,
XmIWebApplicationContext | 7]%}o] A7 o Z 2] A o] A& 7wl AFE-3l= AH o] ot}

<?xml version="1.0" encoding="UTF-8"7?7>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd">
</beans>

e beans FE dgHE
o import d2]|HE
o bean deE|HE
= init-method £ 4J
» destryo-method <4
* lazy-init <4J; boolean
» scope <4d; singleton, prototype

. 224 o)

o Dependency Lookup

o Dependency Injection
= Constructor Injection A3 4 x} Q121 A
= Setter Injection
= p Ul ol AR prgH-ref="x & A A 9] o]F o]} ofolt]” prsH=dH

< g

o AHH AA A

= list, set, map, properties
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<beans

xmlns:p="http://www.springframework.org/schema/p"

>

<-- AR QA >
<bean id="tv" class="polymorphism.SamsungTV">

<constructor-arg ref="sony"></constructor-arg> <!-- o} bean?] id sony<%}

g -->

<constructor-arg value="2700000"></constructor-arg>

</bean>

<bean id="sony" class="polymorphism.SonySpeaker"></bean>
<bean id="apple" class="polymorphism.AppleSpeaker"></bean>

<!-- Setter Injection -->
<bean id="tv" class="polymorphism.SamsungTV">

<property name="speaker" ref="apple"></property>
<property name="price" value="2700000"></property>

</bean>
<!-- p namespace -->

<bean id ="tv" class="polymorphism.SamsungTV" p:speaker-ref="sony"

p:price="2700000"/>

<bean ...>
<property name="addressList">
<list>
<value>something 1l</value>
<value>something 2</value>
</list>
<set value-type="java.lang.String">
<value>something 1l</value>
<value>something 2</value>
<value>something 2</value>
<set>
<map>
<entry>
<key><value>key value 1l</value></key>
<value>value 1l</value>
</entry>
<entry>
<key><value>key value 2</value></key>
<value>value 2</value>
</entry>
</map>
<props>
<prop key="keyl">value 1l</prop>
<prop key="key2">value 2</prop>
</props>
</property>
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. o2 YoM A F7E A

A A oA g Zel S A Aol A] <Alt> + <Shift> + <S> -

[Generate Constructor using Fields] A1 =}
o o] F Yol A QBT o2 AFE A AR PN AT FeAE A el A <Alt> + <Shift> +

<T> - [Extract Interface]
o o] Z Yol A Setter A&

2= A A <Alt> + <Shift> + <s> - [Generate Getters and Setters]

o O] F YA p yo|ad ol FTh AZE] A oAl [Namespace] B A8 - p v s o]~

A

o 9] 5 o]~ B A - implements 2] 24

)

Annotation 7|¥F 4 A

e Context U d g o)A F7}
o 2~z 47 1t [Namespaces] ¥ A& 'context' A=
e AXJE A 7(component-scan) A A
o <context:component-scan base-package="..."></context:component-scan>

oZ:
A

a7

o @Component(“id”); 7|2 A D8, Ze2~ A bpz oo,
NESES

(AR

olxHo]d |4

@Autowired

T2 H ol ARt i Bl o AAE ZotA AFs o= Tt
org.springframework.beans.factory.annotation.Autowired

@Qualifier

=74 A9 o &L o) gato] o &4 £ 0 ALg AT}
org.springframework.beans.factory.annotation.Qualifier

@Inject

@Autowired$} 5 4 3t 7] 55 Al ¥ gt
javax.annotation.Resource

@Resource

javax.inject.Inject

@Autowired 2} @qualifiere] 715 & 233 o] .- H| o] A o] T}

e @Autowired; 4 <o

* @Qualifier(*id"); 2] &4 = t/dol F 7H °]& <L wi @Autowired 2} 27

e @Resource(name="id");

o olxg o] A3} XML A4 W 3he] A1E

olxEo]ld A

B

@Service | XXXXServicelmpl

H| =y~ 228 ]85k Service 2~

@Repository| XXXDAO

ol ol B ¥l o] 2 5= * 2] 3= DAO F 2l

@Controller [ XXXController

A8-2F 84S Aol st Controller 2~

e XxxVO, XxxDAO, XxxService, XxxServicelmpl
* VO(Value Object) DTO(Data Transfer Object) 2+ do]E] A g &2

e DAO(Data Access Object)

o EEto|H R 2E;

tlol g wo]x AF
pom.xml| <dependencies> €] 1 Qtof] 7}

o JDBC Utility &2 2~; Connection 8= 4 3| A] 2]
o Z# 2 24, @Repository(“boardDAQ”), insert, update, delete, get, list W] A = 2HA]

e Service Qg 3| o] 2 ZHA];

e Service +d ZH &Aﬁ,,

DAO Z g~ A <Alt> + <Shift> + <T>

o @Service(“boardService”)
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o @Autowired=Z DAO A2
o A3); AH o] 5 - BoardServicelmpl A x| Lookup = VO A A - insert/update/list,... » 7A€ o]

Spring AOP

e loC » A=, AOP(Aspect Oriented Programming) » 3% =
e A B 2] Separation of Concerns; & o 34! Crosscutting Concerns, 3 4 24! Core Concerns

e AOP 2}o] B & 8] &7} pom.xml -» Maven Dependencies &9l —» ~= & H A3}
applicationContext.xmloj| A [Namespaces] & - aop v d 2 o]~ F7} -
applicationContext.xml of] <bean> 5% - aop & d A F7}

<aop:config>
<aop:pointcut id="allPointCut" expression="execution(*
com.reth.biz..*Impl.*(..))"/>
<aop:aspect ref="{bean id}">
<aop:before pointcut-ref="allPointCut" method="{method}"/>
</aop:aspect>
</aop:config>

* expression £/3; (2| HEFY} (A7) A B2 HE 2 A=g D v 7 H )
o {*} {com.multicampus.biz..} {*Impl}.{*(..)}
o {*} {com.multicampus.biz..} {*Impl}.{get*(..)}
« ol =ulo] 2 advice; A e BAlol AP BE )59 =, SYH FhA9 AR 24,
o ojxn}lo] A9 52 A A, before, after, after-returning, after-throwing, around
« 91" Weaving; =9 ER 0= A 4e 94 Bl HlAE7t 329 u), o Subo] 2ol S Pots o B
A vl 2= 7k 4 E = 2
o z g WAl Antd ety Compiletime 919, 2 Y €< Loadingtime 913, @ E}¢] Runtime 9] 9.
YoM TEY 91 A A9,
o Aspect= Pointcuts} adviseo] 2o Z A, o] H A EZ HAE o Ud|A] o] o] =Enlo]A f4AE
s YA 274

e AOPdE|HE
o <aop:config>; AOP A Ao X =& de|HE, of 2] W A&7}, 319 o = <aop:pointcut>,
<aop:aspect> A HE 7} 2 4 U}
° <aop:pointcut>; £ =2 % 4-& 913 A8, <aop:config>1} <aop:aspect>2] 24| Azl
E 7 AR 715, ol e A Ao b, 5 A3k olo]t] = Btste] of AHEE MAT ] ZAE
< 23} LR AE
o <aop:aspect>; A BAlo| 3Pt Z O E A W AT e} F ek BA o 3] P o] Tupo] A
HAaTE A A A
° <aopiadvisor>; Z I E 21} o} Enbe] 28 AP TTH: ol A ol ~H =S e )%, A
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ERAA AY B2 2E E58 e fAHET) ofd o] Enfo] A& AMES) of ghTh
s IAEFA FH4
o BEERY A A gL+
o W7 AH; AANA A= ARG L wl=%, . AHH o]§
o FUAA; T+
o HAE A HAE AT w25 /RS E AL o=
o WA AH; L% EE e e A%
ZRE A3
E34 ck:
* EEfHEY 58
void 2| 1 EF¢] o] void 9l WA= Al e
lvoid B H e 0] void 7} obd W= Al
H 712 A3
¥4 4%
com.reth.biz 2 8347 com.reth.biz 3} 7] x] 2+ A1 &4
com.reth.biz.. com.reth.biz 3] 7] 2| & A]Z}5t= BE 9 7] X A
com.reth 3} 7] A & A Z+&}H A bR gt 5 7] ] o] o] impl&E Zut= 3 7] 2] A

com.reth..impl

el
ek
F¥4 A
BoardServicelmpl A &5} 7| BoardServicelmpl S22 9k A1 =
*Impl 22 ol 5ol Imple S Fefaw A
- A olE Fol '+ 7B G SHAERY A H BE A FH s A,
BoardService+ OlE] 3| o] & H ol '+' 7} B o S|k olE]H o] AS T E BE S A Al

A A3
EH4 A
*(..) NG N HAAH 0T RE HLE AE
get*(..) HAE o]Fo] geto 2 Al Z sl BRE WAL ME
A ES A A
®¥4) A
(..) 7V 1R AR oz A 2w H ] A 42t Efqlof] A ko] gl2-S 9] v]
(*) W= 171 W E 7R = HAE T A E

uj 7| 52 UserVOE 717 &= W &A=k

(com.reth.user.UserVO) ] E 345 o] of 3}

Y
A

i

g oja] S22 7] 2] F =7}t

(‘com.reth.user.userVO)|uj 7} 4~ 2 UserVOE 7} R A] &=

EE

(Integer, ..) A el

TN o] e miz A HAIS, A A A v 7R 2] B o] Integerd] W a~=wE

HEE

(Interger, *) E]ﬂ

70w S ZHA S, A A v 7E 2] BE9d o] Integerdl M4 =

Ea

« o] =n}o]

2

THANR LT

Before

reth - http://theta5912.net/




Last update: 2022/08/09

public:computer:java_spring_framework http://theta5912.net/doku.php?id=public:computer:java_spring_framework

13:03
TH AR A
- After Returning: RIZUAx A7t JFH o7 glH s H 5%
- After Throwing: 8|22 WA T A3 F o 9] 7} WHAl 1 5 ZH(w}A] try-catch BSof| A
After catch E5of a9
- After: B| 2 U2~ H AT ZFARE 4, 24 A3 (try~catch~finally EZof A] finally £Z o
o )
Around |Around: W AT & AAE R A2 UA A AT AT 2L AT 4 g
e JoinPoint Ml &S, M| 2 U A w4 o] 5, HAETF SIS0 3| 7] A A EE Gotof & uff ALE-
Has Ck
- - ZEolJETFZ S M A=Y ATZYA (B DES], ol 5, Wi7H) FH 7L A
Signature getSignature() 3% Signature A4 28
Object getTarget() ZololdEV TEIAHRYUA HL2EESE 23 02U AF g8
Object[] getArgs() SetoldEZt =S 3T §AE A 555 Object vjd = 2d
e Signature7} Al & st= HAaT
HAs A
String getName() ZEolAdEVI TEI HAE o] & 2™
String toLongString() | 2 2t A =7t £ T 2=l el ksl ol F, ARS8 5714 A=skA £3
stof 2|
String toShortString()| 22| A EZL S MAE A IYUAE S FAEE gd
o] =g o] 4 7|4l AOP
e oj - H o] A 7]WF AOP AFE-& fst Az 8] AA
o A2 ¥ HA Yol <aop:aspectj-autoproxy> A HE A A

@Service

Annotation 473 public class LogAdvice{}

XML 23 <bean id="log"” class="com.reth.biz.common.LogAdvice"></bean>
o ZAEA AA; v|4 T oo @PointCut(“execution(* com.reth.biz.. *Impl.*(..))") 2} Zo] A A
e o]Enlol A AA; w4 E oo @Before(“allPointcut()”) 3 Zo] A4
o] E| o] A Ck
@Before 2y v as A Ao 53t
@AfterReturning| |22 a7l A3 o7 2y 52t
c Al = F A3 () 2 ~ = B2
@AfterThrowing %uﬁ/\ A A 5 o & 7} 2 sk 5 2H(whA] try~catch %00 A catch 5o
H2U A mAs7t A3E 5 F2 4 A3 (try~catch~finally E2 9 A finally E2 9]
@After e
[e)
@Around 52 AAE AZAHZULWAE AY AT AT 2S4S 5 AE
o f~ME HA; @Service o] .- H o] F 2 A A Abo] o] @Aspect o] . H o] dZ AP et HA,
ZOlEZA + ojTHlo]A A A o] o] §lo]oF 3t
o 9] X Pointcut F=x; o] H o)A AR E HASIEE = ojErlo]A FeAultt ZAEA A A o)
ZEEUA, MR AY 22 ZJAEA O] YHE HAdE = A4 — ZRAEZA S 2 Fofl 55" S~
of Mz A4
o A}23F R E Z 9 E AL PointcutCommon S A0 52
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package com.reth.biz.common;

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.Pointcut;

@Aspect

public class PointcutCommon

{
@Pointcut ("execution(* com.reth.biz..*Impl.*(..))")
public void allPointcut() {}
@Pointcut("execution(* com.reth.biz..*Impl.get*(..))")
public void getPointcut() {}

}

@Before("PointcutCommon.allPointcut()")
public void beforeLog(JoinPoint jp)
{

}

Spring JDBC

* JdbcTemplate; JDBC 7]4t2] DB 9%, Bl1Z 28 vl4t g & (B3t w2 H = G &S P53}
A AAHE B ) 48

e Zlo] B g 7} pom.xml 3} o] DBCP # & <dependency> A4 A &7} » DBCP glo] B & & A4
52 gl

<!-- DBCP -->

<dependency>
<groupId>commons-dbcp</groupId>
<artifactId>Commons-dbcp</artifactId>
<version>l.4</version>

</dependency>

e DataSource 4 74; JdbcTemplate 2 )] 7} A& DataSourceE <bean> 5=. EsHA A ] 2]y
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Mybatis &%, JPA 5o A} = DataSource7} AH &= 2 g mfj$ 23 A A

<!-- DataSource 2% -->
<bean id="dataSource" calss="org.apache.commons.dbcp.BasicDataSource"
destroy-method="close">

<property name="driverClassName" value="org.h2.Driver" />
<property name="url" value="jdbc:h2:tcp://localhost/~/test" />
<property name="username" value="sa" />
<property name="password" value="" />

</bean>

o =29 9}Y-S &8 DataSource A2 7; PropertyPlaceholderConfigurer& o] &, 2| f 2] = 2 5 ]
719$ #x3lo] DataSourceE A4
o src/main/resource &2 Zt o config 2t A A - config =t o] database.properties 3}
ZEA]
—1 O

o A~z A <context:property-placeholder> ¥ 2] HE A&

jdbc.driver=org.h2.Driver
jdbc.url=jdbc:h2:tcp://localhost/~/test
jdbc.username=sa

jdbc.password=

<!-- DataSource 2# -->
<context:property-placeholder
location="classpath:config/database.properties" />
<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource"
destroy-method="close">
<property name="driverClassName" value="${jdbc.driver}" />
<property name="url" value="${jdbc.url}" />
<property name="username" value="${jdbc.username}" />

<property name="password" value="${jdbc.password}" />
</bean>

JdbcTemplate WA=

o SQL & 22 gl ;20 ALwtE FELS A2 YdsA Y29 s 1E ES MY st v g
A2 AL
o update(); INSERT, UPDATE, DELETE - & 2] &].
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e queryForint(); SELECT #+&# o 2 A H A3k 29 s
* queryForObject(); SELECT 2] 43 235 £3 2} A A (Value Object) 2 wjj 34 3o 2] & .
A A7 QA AA A7 5 ) o] Abo] | o @] (IncorrectResultSizeDataAccessException) &

ukag,

o

&

81 3 A& Aak A A (Value Object) 2 vl 3 & RowMapper 21 A& RE= A] 2] 7 3] oF

5
o}.

package com.reth.biz.board.impl;

import java.sql.ResultSet;
import java.sql.SQLException;

import com.reth.biz.board.BoardVO0;
import com.springframework.jdbc.core.RowMapper;

public class BoardRowMapper implements RowMapper<BoardVO>
{
public BoardVO mapRow(ResultSet rs, int rowNum) throws SQLException
{
BoardV0O board = new BoardVO();
board.setSeq(rs.getInt("SEQ"));
board.setTitle(rs.getString("TITLE"));
board.setWriter(rs.getString("WRITER"));
board.setContent(rs.getString("CONTENT"));
board.setRegData(rs.getDate("REGDATE"));
board.setCnt(rs.getInt("CNT"));
return board;

e query(); SELECT 29 237t 554 wj] A&, A A5 VO A Aol vl >3 5t21 @ RowMapper 7 A
AH-&

DAO Z3f= 73

e JdbcDaoSupport S22 A<

@Repository

public class BoardDAOSpring extends JdbcDaoSupport

{
@Autowired
public void setSuperDataSource(DataSource dataSource)
{

super.setDataSource(dataSource);
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}

e JdbcTemplate E &~ <bean> 5%, o] &4 F£9; <bean> 5= - DAO Z a2 o) A @Autowired

o] - E| o] A o] &, o] =4 ¢ — Au| A7 *Servicelmpl 2}~ 7 DAO AA|E o] &3} DB A%
Aot E 74

<!-- Spring JDBC 474 -->
<bean id="jdbcTemplate"
class="org.springframework.jdbc.core.JdbcTemplate">

<property name="dataSource" ref="dataSource" />
</bean>

@Repository
public class BoardDAOSpring
{

@Autowired
private JdbcTemplate jdbcTemplate;

@Service("boardService")
public class BoardServiceImpl implements BoardService

{
@Autowired
private BoardDAOSpring boardDAO;
public void insertBoard(BoardVO vo)
{
boardDAO.insertBoard(vo);

}
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EAFA A2

XML 7] 5be] AOP 4% v AH§ 715, o] sl o] A 27},
o |~ E HA: <aop:advisor> A&

e ERA A Y Pad oA FT5F; ERAM A v das o]~ F=7F [Namespace] 5 A= 54 tx v
AF o] A F7) - <beans> FE de|HE F7tr AAH A 29
HAAN A2 55; RE EAAA Az PlatformTransactionManager Qg | o] A~ 5 & 3l
# 2~. commit(), rollback()
o JDBC 7]%}; DataSourceTransactionManager S o] &
o JPAE o] &3t DAO +4; JPATransactionManagers 5=

—

iy |
> 4

<!-- DataSource d2# -->
<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource"
destroy-method="close">

</bean>

<!-- Transaction 4% -->

<bean id="txManager"
class="org.springframework.jdbc.datasource.DataSourceTransactionManager">

<property name="dataSource" ref="dataSource"></property>
</bean>

e EA A ojrrlolA HA; <txiadvice> B HE AL,

<!-- Transaction 4% -->

<bean id="txManager"

class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource"></property>

</bean>

<tx:advice id="txAdvice" transaction-manager="txManager">
<tx:attributes>
<tx:method name="get*" read-only="true" />
<tx:method name="*" />
</tx:attributes>
</tx:advice>

<tx:method> &4

&4 97|

name EfAMo] 2gE 4T o] A A
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<tx:method> £ 4]

£4 Okl
read-only 917] A8 o5 A (7] £ 3 false)

no-rollback-for| E = A
rollback-for |E=A

J2 B3 EallA A AL txPointcute 2 X A v A =7 329 o), txAdviceE 5E-31 of
CEREE AR

<tx:advice id="txAdvice" transaction-manager="txManager">
<tx:attributes>
<tx:method name="get*" read-only="true" />
<tx:method name="*" />
</tx:attributes>
</tx:advice>

<aop:config>
<aop:pointcut id="txPointcut" expression="execution(*
com.reth.biz..*(..))" />

<aop:advisor pointcut-ref="txPointcut" advice-ref="txAdvice" />
</aop:config>

EE PR B
1. Cliento] A insertBoard() &=
2. Container?] BoardServicelmplof A s 8|2 Y2 2 2] 43
3. txAdviceo] 9] 3| After o =n}A] o 7} 5=+
4. txManagere] commit() -2 rollback() AT & 5%

o

Model 1 o}7] € A

¢ Client & Container(JSP as a Controller + View, JavaBeans as a Model) & DBMS

e JSP 5} o] 7} F 8 9 4~3Y; Controller + View 7|5 A 8] — & 37 0] §&a1A] ¢, JSP 3t
dof thgt o A A Kol B2 o=

e Model 1 #+z9] T3 B & - Model 2 == MVC; Model, View, Controller

Forward<} Redirect x}o|

o 29t WbA 2 RequestDispatcherE o] &3fo] Sxto g AL SP3lH o g YAA, Y=
| gtdo] Fefoldol AEH = . e 230 FHoRE AP AdPS w2
gho] & Hehg-A o A URLe] upH] A] kol -5 o] oftfol A Solgt=4] &<l &7}

e fteoldEE 2 FH JSPIlA A& Bt A2 SH HIAA S H T gAl AWz A2
st P4 2= A 2 O“‘/P SHo] BEhA 2 S0 v, A 2 sk AL
S0l vtd = Bk A2 URLol 7, F Mo 23 S HOoE Aejeur 43 £

=
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9= AT =T,

Model 2 o}7] € X

* Model 1 o}7] &l 3= A B Zglo] = A| A Flof] A3
¢ Client & Container(Servlet as a Controller, JSP as a View, JavaBeans as a Model) & DBMS
e Controller =+&

1. AER AL Y 55, =2 A E A src/main/java A El2~E W55 - [New] - [Servlet] »
Java Package©l com....view.controller, Class name?j] DispatcherServilet ] 2 - [Next] -»
Nameoj action, URL mappingsel /actionS ] & & 2] 3s}o] Pattern& *.do= A A - [Finish]
= DispatcherServlet Z &} 27} W50 2] = =7+ WEB-INF/web.xml 5} g o] A E8 A& A4
o] A5 o 7 % 7}4. <description>, <display-name> 2 n|gl= A Aol 2 2 A| A

2. Controller A &2 4, doGet(), doPost(), process(). doPost()el] g+= * 2] 179 =7}
request.setCharacterEncoding(“”); process()oll A £ 7] #] ]

MVC =& dg=

e Controllerg A &3 Fd 2 =2 8 3= 212 DispatcherServiet S| 271 B384 -8 = o
Bae 27— Zd 939 ControllerE A
e Container
o DispatcherServlet - HandlerMapping
o DispatcherServlet —» Controller
o DispatcherServlet « String « Controller
o DispatcherServlet -» ViewResolver

Zx 7)1
, FAR B FY~2A RE Fero|AES] 8§ G WA Aot
DispatcherServlet| I & A2 Ha2AmE it h A A Front
Controller
HandlerMapping |Zeto]dE2] 23S A 2] E Controller w3
Controller A FefoldES] 24 A7

ViewResolver Controller7} 2] €13} View o] £ 0 & A3 F |SP 4 2 94

e MVC =¥ d¥ 3 +¢
1. Controller A& s o] 2 =43
2. Controller =& A
HandlerMapping &=
ViewResolver &2}~
DispatcherServlet 4%

24
%

uikew

O_u _]N [>,

EL3}JSTL

e EL(Expression Language); JSP 2.09| A 715 23 HE o], 71&2] %3 Al (Expression)<
thAl S £ A o].

o <%= session.getAttribute(“userName”) %> - ${username} 3} Zo] %9
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e JSTL(JSP Standard Tag Library); Scriptleto]l A if, for, switch 53} Z-& 2pu} T =& A}F-&3] of
o, At FELL B 2 AT 5 AES A
e http://www.tutorialpoint.com/jsp/

Spring MVC -2

Client - (request) - DispatcherServlet
DispatcherServlet -» HandlerMapping
DispatcherServlet = Controller
DispatcherServlet « ModelAndView « Controller
DispatcherServlet —» ViewResolver
DispatcherServlet - View

ok wNH

Zglo]ldEZHE RE “do” L3S DlspatcherServIetO] =}

DispatcherServlet2 HandlerMapping2 53 2 4 -& %81 & Controllerg 74,

DispatcherServlet-& A A= ControllerS *‘ da)slo] FEtolAdEL] 2 A4S AF.

Controller=v|z2y2 2 21 o] =88 A2 Aoffl Model A X 2} Model ; HoZ View AR E

ModelAndView A A of] A #&-a1o] 2] &

5. DispatcherServlet-2 ModelAndViewZ £ €] View A H & &3}, ViewResolverE o] &-31o] S5
O 2 AT Views fof .

6. DispatcherServiet-& ViewResolverE E3j 3ol Views A sto] 3 A

Ll NS .

ofy

1. DispatcherServlet 52 @ A~z 3 Ad o] %5
1. DispatcherServlet 5=; WEB-INF/web.xml
2. 2~z 7 Ag o]y %, DispatcherServlet.java
3. 228 AA 31y 5%; 2 A E e+ WEB-INF A8l A~ E w3 - [New] - [Other] - Spring
Z 1 o] 4] Spring Bean configuration file A 8] - [Next] - File name?®j] action-servlet.xml s}
9 W e - [Finish] » A A% 212 9] o] 23} 4 = 3ol

2. 228 AA v H7; WEB-INF =1 o} config =] A — § o A3 5} action-serviet.xml
314 o] % - presentation-layer.xml2 o] & ¥ 7 - web.xml 5} & 11 DispatcherServiet 2 2~
S =3 3o <init-param> A& =7}
<servlet>

<servlet-name>action</servlet-name>
<servlet-class>org.springframework.web.servlet.DispatcherServlet</servlet-
class>
<init-param>
<param-name>contextConfigLocation</param-name>
<param-value>/WEB-INF/config/presentation-layer.xml</param-value>
</init-param>
</servlet>
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public class DispatcherServlet extends HttpServlet
{
private String contextConfigilLocation;
public void init(ServletConfig config) throws ServletException
{
contextConfigLocation =
config.getInitParameter("contextConfigLocation");
new XmlWebApplicationContext(contextConfiglLocation);
}
}

1. a7 9 AHA; web.xml 5} Y oj CharacterEncodingFilter Z2ej2~ 5 2=

ol

=
=

<filter>
<filter-name>characterEncoding</filter-name>
<filter-
class>org.springframework.web.filter.CharacterEncodingFilter</filter-class>
<init-param>
<param-name>encoding</param-name>
<param-value>EUC-KR</param-value>
</init-param>
</filter>
<filter-mapping>
<filter-name>characterEncoding</filter-name>
<url-pattern>*.do</url-pattern>
</filter-mapping>

Spring MVC 7 &

o 7]Z2] com....view.controllere] 3| 7] & 2}A|
e Controllere] handleRequeste] g € E}FY] String - ModelAndView

1. Controller #&; *Controller.java
2. HandlerMapping 5 =; presentation-layer.xmlel] HandlerMapping=} ControllerE <bean> 5%

<?xml version="1.0" encoding="UTF-8" 7>

<!-- HandlerMapping &% -->
<bean
class="org.springframework.web.servlet.handler.SimpleUrlHandlerMapping">
<property name="mappings">
<props>
<prop key="/login.do">login</prop>
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</props>
</property>
</bean>
<!-- Controller 5% -->

<bean id="login" class="com.reth.view.user.LoginController"></bean>
</beans>

* ViewResolver &-&; |SPE View® Al-§3}+= 7 -F-oll = InternalResourceViewResolver A}-&
1. /WEB-INF/board/ 3 /3, getBoardList.jsp, getBoard.jsp 3} o] &
2. Controller =4

<!-- ViewResolver 5% -->
<bean id="viewResolver"
class="org.springframework.web.servlet.viewInternalResourceResolver">
<property name="prefix" value="/WEB-INF/board/"></property>
<property name="suffix" value=".jsp"></property>
</bean>

o]:=Hl o] A 7]\ MVC

e o] H| o] #HH A A; <beans> FE ] E | context v Y2 o]~ =7} HandlerMapping,
Controller, ViewResolver Z @ 2o t] 3} <bean> 5= A}A| 3} <context:component-scan> ¥ 2]
HE & A

<?xml version="1.0" encoding="UTF-8"7>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:context="http://www.springframework.org/schema/context"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context-4.2.xsd">
<context:component-scan base-package="com.reth.view">
</context:component-scan>
</beans>

e 2= Controller |27 27 H 9o 235 == <context:componet-scan> < 2] H E 9] base-
package £:74d ol Controller E#l2E9] = 73 A9 9l 7] A 1 'com.reth.view's 5%

o =3, ol Bl o] A Bgo AE ] Asl, 227 47 5ol 557 ViewResolver 474 ). jsp
o] X% Dt = src/main/webapp ¢ Qo =g
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@Controller

» @ComponentE /< 3 @Controller= @Controller7} 22 22 29 A& w ZE 2o YA 3= 7]
5 AlE. &<=3] AAE A Ao 12X A] 911, DispatcherServleto] ¢1413}+= Controllerz wHs
o] Zo.

e 1l @ControllerE AF&31= HEE A A =
Controller S1E} s o] 2~ & F& oH O]E sl}, 1?4 handleRequest() Wl A== ‘?_E/\] A} A o] 5o
DispatcherServleto] 2= Controller?] handleRequest() Wl AE & $&T 4 Q= = & of3tth

_E
gE
[—n
rln
S
(m
it

i B

import org.springframework.stereotype.Controller;

@Controller

public class InsertBoardController
{

}

import A g
ke o] u] t}-2 Controller7} importell 525 ¢thd, Z el 9o @Controllers 443 of 245 ¢
ol thx A E ol dstA dHE & Utk

import org.springframework.web.servlet.mvc.Controller;
@org.springframework.stereotype.Controller
public class InsertBoardController implements Controller
{

public ModelAndView handleRequest(HttpServletRequest request,
HttpServletResponse response)

{

}
}

olufj = import® ControllerE A A3} t}A] @ControllerE A5 A4 5td 24351 A A eldch ==
o] 28 ~ 9] <Ctrl>+<Shift>+<0> &7 & =& importE A 23] = ).

@RequestMapping

e @RequestMapping< ©]&3}o] HandlerMapping A A2 th A
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import org.springframework.web.bind.annotation.RequestMapping;

@RequestMapping(value="/insertBoard.do")
public void insertBoard(HttpServletRequest request)

{
}

E}ol|dE 83 A

o A& AA|Y service() HIAE7 & &5 = HA
o Client » HTTP2. % - Servlet Container

1. HTTPQ #; Start line, Message Header, Message Body;
o AEE AH o= SEFo] A EL] HTTP 23 o] Ao ALdH = &3t
2. HttpServletRequest
o HttpServletRequest 21A| & AT HTTP Z 2 EZo A H BE AR E FE35}9]
HttpServietRequest 24 )| of] #] &
3. DispatcherServlet?] service W A = 2] HttpServletRequest <1 =}
o 18] 11 o] HttpServletRequest A A £ service() HAEE &

e
ok
£
(o,
>
fu
9
fft

e Controller ZAA| ] WaAT 7} S &5 = AA
o Client - Spring Container

1. AA7873; w7 Aol f Fsh= VO A A A4

2. A2 9 3 A A A 48 et E ftES 250 VO AR o A4 o] w, VO FEi &
o] setter W2 =5 o] TZH T}

3. AHEAV 8 F T Ao A HAaEE ST o, A JE =0l AR E VO ARV AR E A

e},

FrioldEz ¥7)7)

Controller WA= 7} A8 % 17 View Z 25 g]deld 7| Ho] T wpAojm g yrle WA= A o
ok opebA 29 o] opd gjtheo] d /g A3 uj = “redirect:“ 2t H FAME o] of Shth

e @RequestMapping(value="/login.do”, method=RequestMethod.GET)
o value; url 2] %]
o method; RequestMethod.GET, RequestMethod.POST

* JSPol A Command A& ${-+-} &

* @ModelAttribute; Command A A 2] o] =& W7, View(JSP)oll A} A& S Ho]EE A AsI= 8%
e @RequestParam; s}lelu|g AR F=
e @SessionAttributes;
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Z A o)A Flo]ojg =YX Flo]o] FTF

e Spring MVC 7]4}; request — Servlet(DispatcherServiet «LOADING- presentation-layer.xml) -
Spring Container(Controller -use- DAO)
* Controller=DA0 A& & o] &8l A= e B, BEEA] Bl =Y 2
e H|Z Y2~ HAXJE; VO, DAO, Service Interface, Service ++3 Z g
1. DAO Z& 2 A
2. AOP 74 =&
3. Mz AEUE 924 79

e 2-Layered o} 7] €l %
o Presentation Layer(MVC); presentation-layer.xml -LOADING- DispatcherServlet (-
Controller & -Data- View(JSP))
o Business Layer; Controller - Servicelmpl(«implements- Service Interface) = use DAO &
use VO
e ContextLoaderListner; web.xml 3} & o] <context-param> A% 7}

FAYPRE

1L 9 92E 9 s

2. Command 21 A +~4; VO 28] 29 org.springframework.web.multipart.MultipartFile } ¢} 2] H
%7}

3. FileUpload 2}o] B & 2] &7} pom.xml o] dependency &7}

MultipartResolver 4 &; CommonsMultipartResolver & <bean> 5=

5. 3td 942E=E A7

e oo A g
o o] H| o] A 7]l o 2] 2] 2]; @ControllerAdvice, @ExceptionHandler AEE 2
WA S o3]S d2A o 7 3. presentation-layer.xmlo] o 2] X2 ##
= A AR F7
o XML 7]4F o 2] & 2]; presentation-layer.xml 3} <& o] SimpleMappingExceptionResolver &2
25 <bean> 5=

b

o o
=2
DS
[r

CEXEE

H Al X 3+ 2HA; Java Resources/sr/main/resources/message***“).access(“hasRole('USER')”)
o antMatchers( "/login“).permitAll()
o public void configureGlobalSecurity(AuthenticationManagerBuilder auth)
o withUser(“firstuser”).password(“passwordl”)
o .roles(“USER", “ADMIN")
* ZIOMR
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o A2 7HA e ob W ANEA QA AR S V1R ' ATk 7] B 3ke] Aol E A sk A%

oA
o Fg gAo] Y /1R o Fel Aol A =Y s
e E EER RSP DR R L
EEREEEEE

RER o ZeAl o)l 5

pox.xml 3} | spring-boot-starter-parent -4

. 87 E 2EEH Z2AEZ pomxml 3 A

. o =g A o] AS AP 4 A E = spring-boot-maven-plugin +43
A HA 228 BE |aunch S A

[¢]

o

[>

B wN e M
ol

[>

Nousuwn e
oL
o,

U glo] A} A]Z}F SPRING INITIALIZER
Z(maven / gradle) Al =]

A~ RE WA A

o] 2Z D 4 o] HE ID 7A

o Ashe= 2EHE (2] BA) A E.
A E 7)) 95 4= (JAR/WAR)
kel = Au} o)A A
AHg3HE = VM Qo) A H)

l

AT o]
Im lm

Oko Fel HU Bl ofo lﬂ

2 2 ol kol 2o

0

[kl
fu

AE L2
o pom.xml
o src
* main
* java
o com
= reth
e spring
o FirstSpringlnitializrApplication.java
* resources
o application.properties
o static
o templates
= test
e java
o com
= reth
e spring
o FirstSpringlnitializrApplicationTests.java

.« 547
o @ConditionalOnClass { Servlet.class, DispatcherServlet.class,
WebMvcConfigurerAdapter.class }: A39 Z#lA & shats Sl A iAo god 245 A
Fol AHEHETE Y 2B Z2AES S AdgH & FH29 & A E P2
I 2pE A o]l A4S E T
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o @ConditionalOnMissingBean(WebMvcConfigurationSupport.class): x5 A
A o] WebMvcConfigurationSupport.class S 22] Q& HA| A o7 A A5}
gA a9

o @AutoConfigurerOrder(Ordered.HIGHEST PRECEDENCE + 10): 54 =}
2 A A3}

o @ConditionalOnBean(ViewResolver.class): ViewResolver.class7} S22 g 2~of Q1o W&
A g,

o @ConditionalOnMissingBean(name = “viewResolver”, value =
ContentNegotiatingViewResolver.class): viewResolver o] &3}
ContentNegotiatingViewResolver.class 3 2] HA| A o7 A Wo] glod o] M A
g,

o A et HeEwelA TR

o =2 A o] FA 2 73}
o application.properties A] %+
o application.propertiesE 53t Z & 4 Y3 AFEAF 4 <]
= 27 74
= At = A 74 AR A A 2
» A~z E MVC A A
= 2~z ® AEE A2 E A
» glo]E 42, |DBCS} JPA AF-&-2}F A 2]
= 718} 4 & A
o o Ze]A o] A EE AFEAF B £ B Y
= 7SS e EAl o]z A A
o T2 g 7o =29} AA
= dEH zg23ldS 7o g FA Nl 4
o ofZg Aol d FAS AlFet] A% 7 e 3 A
o YAML 4

o dulTE A
o AE A Ak o Z 2] A o] A W E; APP. WAR, E A, AHu}
o YHt = M H; AL ((YHH = F24), APP. WAR )
o AE 2 AT ES Ju = Ay
° JARZ AF8-31= th4l 7] & WAR 3+ =
o« WA =TS AGH A F
o meteA oA AT B 2 E B3
o fZ A O] RUE o AL FE W0 o]E AL
° HAL 224948 AHg3) AFolole] = E o= 27
o o Ee)A ol A T4 %A
o B MF AR
o o ZE] Aol FE R UHH
o mig AH A7
o H].?_/\-lo_g_r;]tﬂﬂ

Os].uHEﬂ/\ E]—/\H

42 o=z A o]
Al

e 7 9ol uh

nx
o

CERIEX

o=
o A5 4R W RN A7
o Tn] 7
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cxy = Y3 A3

o A~ 33} Aspect) 2 AOP AF3 H 7]
o AR~ ZIY W AOP &4 27, AlFEH, 5 54
o Z 83 AOP &9
. 0151:1} ]2~ advice
Z 9] E Z] PointCut
ZOlE 7] + o] Eulo] A = o AW E aspect
H] weaving
o 73} EFY $) 8 Compile-Time Weaving; 82 42271 &3 L2 9ol 9]
= A5dd 3~
e vlo]1ig] 9% Binary Weaving; =71 A3 o £33, gL =
A otd B jar pdol 282 o] Sl AL A S jar spd ot
e A EFY 91 Runtime Weaving; 92 S |27} VMo 2 =5 7] 2 =
o},
= AOP = & 9 ¢] 3; Aspect) » A< €< 94
= AOP A <5; spring-boot-starter-aop » H]| 2 U2 A LhE] 2 A4 — ZAEA A1 -
aspect FoJ; AEA A ZE
» @Before; M AEE Adf3st7] A
o @After; MlAE A3 . WAV} QE UPA7|IE Bt A
A

Ho m

o @AfterReturning; MlAT 7t AdZdow AH &
o @AfterThrowing; MAE 32 3 o 2] 7} wbAg 3tk
e @Around; WA E A3 A3 Ao

o A}-g 2+ o] AOP o] .= H| o] A A 9;

@Target (ElementType.METHOD)
@Retention(RetentionPolicy.RUNTIME)
public @interface LogEverything {

}

@LogEverything
public void placeOrder(int value) {

e 2O R AY AAF P
o @Scheduled® 2] ~2A=H 3}7]
°© @AsyncE A&l 5 7|4l 02 2 Ae3l7] » @Async M AE o A g whEketY]
o z+d 41 3 z} executor

LT POEEBESRELE
o JSR 233 - B TM SYZ g ~3 %)
- Apubz Autaa Y E 2 At
- Zpubol A E 0] ZE A5
=3 AE zeto] = f Fel A o] Ao A TR K] L= AFSS); 1R BE
XMLz Q1 e}o] 1 3}7]

|
[>
[k
o,
™
1T
[>

0 X
=

http://theta5912.net/ Printed on 2026/05/01 06:11



2026/05/01 06:11 25/47

Spring Framework (Java)

Fat Y

HE9] REST API

e SOAP (Simple object Access Protocol) & AF&3F+= XML 7]Wt -» REST

e REST (Representational State Transfer)
o Au Server; Au|x g5 Atk ZEto] A B A AR AlF

o Zetol A Client; Auls &7k Bebe A Ei 0hE A 29 4 9
> ¥ 42s Resource; B R elaa7t 24 AThAR, o v A, )Y

o REST Aok =4

)

= Fto] A E-AH Client-server; AW (A ¥ F5 2 e} Z2ko] A E (A Bl & 48[ 2 7t
Aojof sttt | 22 7] o] 5ol met A v et Zeto] A E
3L 75 5HA ghot

= 7 E Stateless; 7} A u| &2 FAFE o of gttt 345 2 H & A Ao ® A= oA

AR dlojEof o EstH <t HATE HAI A = AL AT 5 gloof St

o1 E] 7| o] & Uniform interface; z} 2] A 2ol = gl AaA AE A7} 9lth 4 A&

, URI(Uniform Resource Identifier) o Al| <1 /users/Jack/todos/1-& A}-&3tt}. o

Rl Jack2 AH8-A} o] 5ol a1 12 A A3 = todog] IDT}.

s Cacheable; Au] 352 | A1 7F 7hsaf of gt} 2 35 7 Al 7Hs3HA] o

Al 3f oF sttt

Al 2l Layered system; A 8] 2 4 = A

S MAE = Jonz Fepo|AdELE ST g ool A A

2

C—{orﬂﬁ

iy

2

Lo > 2 gy 1o o
N

ko

[kl &y (il B e X W 1o ot ko
rﬂE_u

0 ® [ 3
= W
2
I,
o,
[
g Mo
ol ol-m
ol
=

EOAS; RESTful o}
&

td
i

HTTP 8 Y vl4A =
HTTP 83 vlA = 2 5 oA
GET A7 - ar A FE JE P A
POST A - M ZR ofol’l E= gl A
PUT Aol E /A
PATCH gar E Joo|E/7
DELETE AHA

e ~u 7 HEZ Hello World APl T+& 7]

o Rest Controller
= @RestController; @RestController o] =¥ o] -2 @ResponseBody 2} @Controller o]
wEo| o) 2 TS Al Yy o 2 REST AES2) & A4 5he ol AHe
= @GetMapping(“welcome”); @GetMapping2 @RequestMapping(method =
RequestMethod.GET) 2] u} 2 7}7] o] t}. o] ;=B o] A o] gl WA == welcome URIQ]
GET 84 & A& sttt
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o REST APl 24); @3 2130
o name A& W42 welcome WA A] THE 7]

= @GetMapping(”/welcome-with-parameter/name/{name}*)

=4
=

e todo REST APl 9HE7]; ¥lz} AUl 2~ A A - todo | ~E AM —
57} - Todo ¢t o] E - Todo 214
o o] R AHEA}9] todo Bl AE A B}
o £ todo2] N Ae AAEL7]; @GetMapping(...)
o todo #&=7]; @PostMapping(...)
o todo 2HA| 51 7]; @DeleteMapping(...)
o todo Al A X 4t o] E 3}7]; @PutMapping(...)

e IAEW ARE
o GET
o POST
o PUT
o DELETE

« REST API2] o] 9] #2] 78
o 2ZY REo EE A
9] g 7 2 Euto] 3
ECELEESE

o

A Todo2] A ¥ AL} A2 - Todo

Al ue] 2.9 S+ el i

el S AH
8 HZo] APl 29 & S55HA] k=t MFEANE o] SE3HA] AU
A Ax 927} 9Tk 400 BAD REQUEST
AF E= dst Hoo Asfigi) 401 UNAUTHORIZED
;%Z}—t— Aehe 23t 5 g 8 A2 s AP 3T 5 ¢l 403 FORBIDDEN
BEFaydierisy 404 NOT FOUND

S ok 21 (o FHag = g an 2 A% e A
©
Aol A 2 F 7Tt o)A o7 = o]y Yol WA A gFolof 3l
o} AH| A= B2 5 AT 2 gl 500 INTERNAL SERVER ERROR

» HATEOAS; Hypermedia as the Engine of Application State, REST o Z 2] A o] A o} 7] &l 2] &] A 2k
27 % skt
2

2 tto 2 HATEOAS 8 3 Huj7);
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References

Design Patterns used in Spring Framework

¢ Proxy Pattern

¢ Singleton Pattern

Factory Pattern

Template Pattern
MVC(Model-View-Controller) Pattern
Front Controller Pattern

View Helper Pattern

e Dependency Injection / Inversion of Control
e Service Locator

e Observer-Observable

e Context Object Pattern
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