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Why Spring MVC

= Servlet vs Spring MVC/Spring MVC vs WebFlux
MVC Pattern

= MVC/Web MVC

Spring MVC #+&

= DispatcherServlet &4

Spring Boot MVC At&3t 2t

Controller 7| &

Request Mapping (URL -> H|AE AHAZA)
Parameter X{Z|

m @PathVariable/@RequestParam/@ModelAttribute
Form X2|

Command A (Form)

Thymeleaf Form (View & 2Z)



Why Spring MVC?
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From Servlet to Spring MVC

O Servlet
= Request.getParameter()
= A HTML 44
o Spring MVC
m @Controller
» X} binding
= View template AFZ



Spring MVC or WebFlux

o Spring MVC+ Blocking
o Spring WebFlux= Non-Blocking

= Spring 5 (Spring Boot 2)F & M& =7tz Reactive Stack Web
Framework (2017)

@rescwr

Reactive Stack Servlet Stack
Spring WebFlux is eb Spring MVCdstuiltanthe Sorulot AD
framework built from the ground up to take and uses a
advantage of multi-core, next-generation architectur with a one-request-per-

process i bers of
concurrent connections.

Netty, perviet 3.1+ Containers

Servlet Containers

Servlet API

Spring Security

[ Reactive Streams Adapters ]

Spring Security Reactive

Spring WebFlux Spring MVC

Spring Data Repositories https //Sprl ng ) |O/reaCt|Ve

JDBC, JPA,[NoSQL

Spring Data Reactive Repositories
Mongo, Cassandra, Redis, Couchbase,lRZDBC I
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Spring MVC or WebFlux

0 582 @Controller, @RestControIIer Web Client AF
Jd2[1 Tomcat, Jetty & MEE ZHO|HO|AM HAlI}S

Spring MVC Spring WebFlux
Imperative logic, @Controller Functional endpoints
simple to write
and debug Reactive clients Event loop

concurrency model
JDBC, JPA, Tomcat, Jetty,
blocking deps Undertow Netty

https://docs.spring.io/spring-framework/reference/web/webflux/new-
framework.html#webflux-framework-choice



MVC(Model-View-Controller) Pattern

o MVC C|XtQl I 52 0= 2|#H 0| M S H|=LA
Z Xl(Controllen)dt HO|E{(Model), 9 B2 (View)2| Al
X A2 2ok HHE,

o MVC= &2l Smalltalk §1O{0j| A Fel 2| K| BF X GUI

applications 1t web frameworksO| A E2| AFE &1 RJUS.

o MVCE= J2EE C|XtQl T HO|A Z}E BiO| ALE = T{E.



MVC Pattern

o MVC Il B2 Modelll Viewl| M
= View( 2280 20| HAE = UAS
= Model0]| 42t810| View?| HAE 7ts&t

O Passive Model

= Controller2t0| ModelS Z=%tst

user action

A

View

update

X7 gt
Controller —update
notify Model




MVC Pattern

o Active Model
= Model2 Subject QELHO|AE HS3tL Viewl|| Observer2 5%

= Viewe (28 2) ModelZ £H O|O|EHE =45t O|& 2t HO|
OO E

user action
Controller —Update
Jupdate )
View notify Model
observer pattern) 5
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Web MVC Pattern

O https://opentutorials.org/course/697/3828 ‘A=t T C1&

1.
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AMERZF EAO[EG E = (uses)

Controller= AFEAL7F 2780t HlI[O|X|E AlH|A BL7| 2|8l A
Model2 2% (manipulates)

Model2 O|O|HH[O| AL} M 22 H|O|H &AAE Xt &

1 A1 izt

Controller= ModelO| Brzltol A1LE ViewO| BFY (updates)

Gl O|E{ 7t BFH =l Viewes AIEXHO|AH 2O E (sees)
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UPDATES MANIPULATES
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VIEW CONTROLLER
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Model

IO & ME|st= B8 thot

G| O| E I:HIOIAQf 9%% 2|2+ DAO(Data Access Object)d}
HO|H2| +X5 HASI= DTO(Data Transfer
Object)/VO(Value Object) 2 4 &
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Servliet H ™ - Model1

O Model1€ ZX7| JSP7jEOf| AFE =l 2

o YHIR O Z AFRL|= JSp7HEt i
o0 SX|E$0| 0202 QI REIF HEHE

4 )
Web

request

Web Container

Browser

Web |
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Servliet H ™ - Model2

0 Model2= MVC Il S Web0l| H-&ot EH4]
H

o N=30| 8¥= ME|otiL JsP7t & 48

o 25 @2 e MEY A HE|
= 28 N2l & 41012 E0E JSPE O|&
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Web Container
/ \ request D -
1 Servlet [—{ JavaBean [ =
Web Controller |\
Browser Model
— I ISP e ¥
_ =2==222) y response View




Spring Web MVC

o Spring Web MVC

= https://docs.spring.io/spring-framework/docs/3.2.x/spring-

4 .
Web Container
Delegate request Handle request
4 )
request Front
> ~Controllerr—{ Model
« Controller
response | IDispatcherServlet
Web * Delegate rendering of response
Return Render
Browser control| |response
View
- Y, Template

framework-reference/html/mvc.html
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Spring MVC

o Spring MVC I &2 Model22| & =l HE|

Handler(Controller) &

HandlerMapping HandlerAdapter ——— Controller
2. =8 =3 2. MWEHEAE|St= adapter &2
4 )
Web 1. request .
- > DispatcherServlet
Browser [“s—coonse Front Controller
- / N . N
6. Render(Model) . ViewResolver @ =5} view Htzt
View ViewResolver
View

Template




Spring Boot MVC

O Spring Boot MVC

4 Web Container A
IPA
Repository
- ~N | Dependency Injection
request . —
‘ 1Controllerf—| Service [~ Model 'HI
Web “|response
Browser Model and View JPA Entity
View
- y Templates

https://www.researchgate.net/publication/341151097_Review_on_Spring_Boot_and_
Spring_Webflux_for_Reactive_Web_Development Fig.2



Spring Boot MVC Request Flow

Client (Browser) GET /hello
HTTP GET/POST Browser URL & &
request
DispatcherServlet web.xml/auto-config
FrontController B= QFol o MYH
| =32
: RequestMappin
HandlerMapping @Req ppIng .
URL -> Controller O & URL IfHO 2 HME EH
o
Controller model.addAttribute("key”, value);
HXLIAZZ DEHOIEH A return “home”;
Loy ™
Model “person” -> Person {}
Key-Value H|O|E ViewOf| M ${person.name}

N ERE!

—

ViewResolver prefix: templates/

ffix: .html
S 0|& -> templates/*.html >u
TT (=] 17 17
l@f‘ﬁa' home"” -> templates/home.html
View (Thymeleaf) th:text="${person.name}"

HTML + ${model} H {2 QIMEl HTML -> HEIR N A&




Spring Boot MVC

o Spring MVCO| Chet ChE & 2[&82 spring-boot-
starterE spring-boot-starter-web2 2 HZASI SFE

o FAELCE O|= QIS spring-webmve S spring-boot-starter-
tomcatOf| CHT 2|E-F0| Ede

o pom.xml0 spring-boot-starter-web 2|Z&’d(dependency) 7t

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>
</dependency>
</dependencies>



Spring Boot DispatcherServlet,
HandlerMapping, HandlerAdapter

0 DispatcherServlete= 2R E X527 7|22 A&
==

o AZZE E = HandlerMapping, HandlerAdapter A5

o Handlerl\/lapplng
0 = RequestMappingHandlerMapping - Of =E|0[4 7[HFo
ZAEE 212 @RequestMappingdlAl AHE (2" DiE HEE Zt2[sta,
2780| 22 [ 0] X2E|5t= HandlerE ’}é: SIA)
1= BeanNameUrIHandlerl\/lapplng -2mg Ho| O|F 22 HEEE
=2 (H O] url2 ArgetCh= o ™=

|_

= HandlerAdapter
0 = RequestMappingHandlerAdapter - Of‘=E|O|M 7|9
HEE 212 @RequestMappingdlAl AtE
1 = HttpRequestHandlerAdapter - HttpRequestHandler X 2|

2 = SimpleControllerHandlerAdapter - Controller /B I{| O] A
(O .= B[O]d OfL|a1, 1tHO| ArE)



Spring Boot ViewResolver

0 AIZ 22 E 0| A = InternalResourceViewResolvers 7| &
ViewResolver2 A&

s AT EE L DispatcherServletO A initViewResolversE &2
HEE 0| A thymeleaf A&

|2 E 0| M spring-starter-thymeleaf 2|&4 S FYUd}
E MM Al IS0 U= templates EC 0| html

~
=0l &

SEOIML ISP AFSTHA BB ATIS AT

ing-starter-thymeleaf 2|=/40] =0{ A 2™ ViewResolver?}
L RO M InternalResourceViewResolverE ViewResolverZ
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S Amgld EOﬂ*‘l jsp A& 2782 7|0 M= dEFeh

o
1> |
|I:I |

ro |k >
mujn Hu Itl
Qﬁom

[ |
|>
I=
om

II

x4
&

onr.
|o _?_HHU e

20 i



Controller 1+

@Controller

public class SpringBootHelloController {
@RequestMapping(value="/home"”, method=RequestMethod.GET)
public String home(Model model) {
SimpleDateFormat dateFormat = new SimpleDateFormat("yyyy-MM-dd
HH:mm:ss");
Person dooly = new Person("Dooly", 1000, 60.0, 126.4, Gender.MALE);
List<Person> people = new ArrayList<Person>();
people.add(dooly);
people.add(new Person("Heedong", 3, 40.0, 56.4, Gender.MALE));

model.addAttribute("data”, “Problem Solving Programming"); @ &l & 7}
model.addAttribute("serverTime", dateFormat.format(new Date()));
model.addAttribute(“person”, dooly);

return "home"; // templates/home.htm!| O[2F view O[Z return
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@Controller
public class SpringBootHelloController {
@GetMapping("/home")
(" ) public String home(Model model) {
Web localhost:80680/home Person dooly = new Person("Dooly", 1000,
» 60.0, 126.4, Gender.MALE);
Browser model.addAttribute(“person”, dooly);
\_ /
5
<IDOCTYPE html> person Person(“Dooly”, 1000,
<html xmlns:th="http://v 60-01,126-4' MALE)
<head> s
4 . ) <meta charset="UTF-8"> e
Greeting! home . html <title>Home</title> s
Hlello {”Dooly”, | </head> !
1000, 60.0, 4
126.4, MALE} <body> - S
<h1>Greeting!</h1>
\_ J <p th:text="|Hello ${person}!|" />
</body>
</html>




@RequestMapping 22 23 0T s}7]

o @™ URL2 Lt
= /webmvc/members
= /webmvc/cart/emptycart
o 2Zte| {ol0jst URLO| CHSHAM Ol & MeElg HAEE
21510 HE5= &Y -> 2F 0¥
= Of2f O A|l= AFEX}7L localhost:8080/members &2 A
(GETHAEZ) list HIAES &Al5t0] 8ot RE AZA

@RequestMapping(value = "/members", method = RequestMethod.GET) ZH 2 O

public String list(Model model) {
List<Member> list = dao.list();

model.addAttribute("memberList”, list); Hof &H74= D&

return “list’; templates/list.html 7 O|& ZIH




@RequestMapping 22 23 0T s}7]

0 @RequestMapping= 2220 @Controller2} &7
A&t

m O| B ZAEZ=2 42 /webmvc/hello | CHSl hello HAE A=A

@Controller
@RequestMapping(value = "/webmvc")
public class SpringBootWebmvcController {
@GetMapping("/hello™)
public String hello(Model model) {
Person person = new Person("Dooly", 100, 40.4, 126.4, Gender.MALE);
model.addAttribute("person”, person);
return “hello"; // templates/hello.html



@RequestMapping 22 23 0T s}7]

o 2™ URL E=E H2|Y e
» ATEIEE TZME application.properties O A
server.servlet.context-path=/webmvc 2783110
o Of
» 2[4, O AEZ 2| of H|AET @GetMapping2 =
/person/listE X 2|5HCHH
s MY 2= /webmvc/ person/listE A0 O] H|&~E7}

AlS
= A

oH
st

=



@RequestMapping 22 23 0T s}7]

O application.properties &7
server.servlet.context-path=/webmvc

o Controller 22|20 28 B2 X

s HAEE 42 /webmvce/ person/list Of CHSH list | AE A
@Controller

02:*

public class SpringBootWebmvcController {
@GetMapping("/person/list") // localhost:8080/webmvc/ person/list
public String list(Model model) {

List<Member> list = dao.list();
model.addAttribute(“list", list);

return “list”; // templates/list.html



@RequestMapping 22 23 0T s}7]

o HTTP Hj&E M8 Vs
= GET, POST, PUT, PATCH, DELETE, TRACE, OPTIONS
o O] 20| ZBZots MEAL] 2|=7F FA UKo ket

[te S35 oE Jts

o @ 22NN 2R = 2E2 GET/POSTH 7t5
= GET: F2¥0| Z25 24/23 |
m POST : <form method = “post”




@GetMapping, @PostMapping

o 2D MVCeE HE A™O0| O™ GET, POST gHAl0]

Aateio| @RequestMappmgOH 7q’“"* 2L} LX|5I=
QEZ X

o 1 2|0 = @GetMapping EE£ @PostMapping AH2 7tHs

@Controller server.servlet.context-path=/webmvc ZXj{ StC}H

public class HomeController {

// /main/register Z2E E0{2E= 98 & POST Aot Xz|
@PostMapping("/register") // localhost:8080/webmvc/ register
public String register(Model model) {

}
// /home BEE 0|2 28 T GET L4[T X2
@GetMapping("/home") // localhost:8080/webmvc/ home

public String home() {
returnFSdirect [register”; ]
}




Redirect

o URLE AlY ¥4 H: B2, redirect A&

. Ho|B2H0|HE 7| EOR 0|5 HRE MA
“redirect” I:|O| T ALEO| /"2 AlESt= 8%
0| & =0, "redirect /register'2| A2 & ofEZz|#H 0|M
A2} ™A “/webmvc/ register"”7} =

. HT ARE J|EC2 T B2E 08
/"2 AESHA| BE 87

» 20 B2E 0|8
2tH 3 URLE AHE



O Redirect
S2H0|AETL M5 2% URLO| OtH, CHE URLE O] &&
ANEZ MHII SE(Response)dt= &4
Soj0|oIE7} M2 HO|X S R At 22 WA=
1| 0| X| 7} O| & &
Z, Request, ResponseZt S X|E|X| £Z (MZE S0 )
"redirect:/new-page”2t £0| =M, new-pageZ 0| ==l URLO|
otHO| 2



@PathVariableE 2 H 0S|

O Iocalhost'8080/webmvc/ members/
ZF MO CHol O CHE HAES Tt == Q2L
m @RequestMapping(“/members/{memberld}")
public String detail(@PathVariable("memberld”) int
memberld, Model model)
0 AE O Al memberld0f| “Park"S 2 AR 7t
ot A=0| 2] pPathVariable AIE 7t

= /members/{memberld}/orders/{orderld}
Ef Q2 LOtA HAESHA HetE(EAFE->=A)



= * 071 O|&te| =4}

= ** 0/l O|&te| CIHIEE| 32
0 m/category/files, m/category/sub/files,

m/cat/sub/my/files Z5FE 22 ZZE Q=2 H?

= "/m/**/files”

= AN HE 42 7517| A8l request.getRequestUri)E A &8l of &t
@GetMapping('/members/?* html") /members/Z A|ZtSt0 2EHEXLE html 2
ELe ZE 4=

@PostMapping("/folders/**/files") /folders/2 A|ZtStD ZSZH0] 07l O] & E 2t
HAEIL =Xt ffilesE BLi= 2E E2

@RequestMapping('/m/image?.html") /m/imageZE A|ZSI0 12 X7t ALO|Of
K|St htmlZ2 ELI= 2E EE



o HEZRMOAM input Ef1E 0|83l F= TS U=
7|28 2= application/x-www- form urlencoded ArE

o AJAXS2| s&0| 2} json/xmls2 TSt %7t
=0{d

o 2780] json2! 28 X|5t= OfdE :
m @RequestMapping(value="...."... consumes="application/json”)

= consumes £ 2 QM| Content-type= M|TtSHZICH= 2|0O|
o 90| json?l A8 X2|5t= O ¥ -

m @RequestMapping(value="...."... produces="application/json”)

= produces &£ Ht2tSt= Content-types &2



Model= ¢t HESH0A FZ H|O|E ME

o HESS = 77t SH 2fHS +85t=4 2Rt
HIOlEH = ’é'i’éJOHM Modelé O| &5t ME
= RequestMapping0| M & & 0|2~ E9| Iiet0|EH = Modelg F7t
» Model addAttribute(String attrName, Object attrValue);
= Model addAllAttributes(Map<String, 7> attributes);
m boolean containsAttribute(String attrName);

@RequestMapping(value = "/members/{id}", method = RequestMethod. GET)
public String detail(@PathVariable("id") int id, Model model) {

Member member = dao.gel(id),

model.addAltribite("member” , member); // modelof G OJE &=}

return "detail"; // * Ol&2 2|E templates/detail.html

}



ModelAndViewE &¢t FMEHD} & HE
o

o0 ModelAndViewE AtE5I0 Het
’ts
» ModelAndView addObject(String name, Object object);
» ModelAndView setViewName(String viewName);

@RequestMapping(value = "/members/add"”, method = RequestMethod.GET)
public ModelAndView add(ModelAndView mav) {
Member member = new Member();
mav.addObject("member”. member); // modelof GO/E{ F 7}
mav.setViewName('addForm"); // & O/ X/&
return mav; // ModelAndView Z|&

}



HTTP Request X 2|5}7]

0 Get/Post TS E 2F O2t0|H 4fS AFESH7| |t HE
= HttpServletRequestE X & O[& (Servlet)
= @RequestParam O = H|O|M& AL (Spring)

@RequestMapping(value = "/detail", method = RequestMethod.GET)
public ModelAndView detail(HttpServietRequest request) {
String name = request.getParameter(“name”);

} // localhost:8080/detail?name=A)

@RequestMapping(value = "/detail", method = RequestMethod.GET)

public ModelAndView detail(@RequestParam("name") String name) {
/) ABY0A T|ZBE HEI|0A IS BE B2 HE 5

} // localhost:8080/detail?name=AJ

@RequestMapping(value = "/detail", method = RequestMethod.GET)
public ModelAndView detail(@RequestParam(value="id" ) int id,
@RequestParam("name") String name) {

} // localhost:8080/detail?id=123&name=A)



HTTP Request X 2|5}7]

o & HO[X|o|M MHE ChLst Z4o] M E
= GETZ4{/POST &4
= 2391 G|oJE, AAIE =& £ HIO|H, ...

@RequestMapping("/detail”, method = RequestMethod.GET)
public String detail(HttpServletRequest request, Model model) throws IOException {
String id = request.getParameter("id");
if (id == null)
return REDIRECT_EVENT LIST;
o /detail?id=123
eventld = Long.parseLong(id),

} catch (NumberFormatException e) { id==123

return REDIRECT EVENT LIST; )
} <input name="id">123</input>
Event event = getEvent(eventld); ) ’
if (event == null)

return REDIRECT EVENT LIST;
model.addAttribute("event"”, event);

return "detail”;
} // localhost:8080/detail?id=123&name=A)J



HTTP Request X 2|5}7]

O @RequestParam

@RequestMapping("/detail2")
public String detail2(@RequestParam(“id") long eventid, Model

model) {
Event event = getEvent(eventid);
if (event == null)

return REDIRECT EVENT LIST:
model.addAttribute("event"”, event);

return "detail”;
} // localhost:8080/detail2?id=123

o RequestParam(“id”, )= O| &5l id At2|0f|
o I_-I O AE ol
= AA O

m =£d= 0[8df null L T ME 7ts



Command 44| & O] ¢t & HZE X

o O 4t2 AR parameter®2 2= B2
@RequestParam= O H ArESHOf &
<form>
<input type="text”" name="email">...
<input type="text name="name">....

<input type="text name="password”> ...

@PostMapping("/register/step3")
public String handleStep3(HitpServietRequest request) {

String email = request.getParameter("email");

String name = request.getParameter("name”);

String password = request.getParameter("password");

String confirmPassword = request.getParameter("confirmPassword");
.../ TtEtO|E o] 7H==7t E A BrotRICtH 18 LS| Tt 2f2 S10{0k



Command 44| & O] ¢t & HZE X

HE K| (R = 7o)

|2~ E 9| parameter®f] & 7t
» 2EHOE Xf%EE ZStz|O 2 O He

= "${regRequest.name}’d StHSL|C}" QF 20| FOA HUE 24K
AE 7ts

O ReglsterRequesth 22 HUE
O

I'_IEI_E

@PostMapping("/register/step3")
public String handleStep3(RegisterRequest regRequest){

}

public class RegisterRequest {
private String email, name, password;
public void setEmail(String email){ this.email = email; }
public String getEmail(){...} // getter/setter

¥/ 9 mjan|E{o| Ze M HE 4 9l setter 2 E 3}
FHOHE ZHK| 2 AR

r|r
=
=
i



Command 44| & O] ¢t & HZE X

0 @ModelAttribute 2= FHMHE 28X

L_
s AHUHE Ao E2 I AHEE 54 0|52 @ModelAttribute
O]H|O|MOZ AIS|A HZA

s <form> Ej 12 AFRSI2{H HME 24K 7F Zxjsfor st

O
A
O

@RequestMapping(value="/update", method=Request.POST)

public String update(@ModglAttribute(“regRequest”) RegisterRequest request) {
System.out.printin(request);

regRequest 21X E
) Do Eofof g

<!- editForm.html -->
<form th:action="@{/update}" method="post” th:object="${regRequest}”>
<label>Email:</label> <br> <input type="text" th:field="*{email}" />
<label>Name:</label> <br> <input type="text" th:field ="*{name}" />
<label>Password:</label> <br> <input type="text" th:field ="*{password}" />

:/form >



o editForm.html & 2 =6l= 7
regRequest HME 2K E EO{FOf &

@RequestMapping(value = "/edit", method = RequestMethod.GET)
public ModelAndView edit(HttpServletRequest request) {
String name = request.getParameter("name");
RegisterRequest regRequest = ... // find by name
ModelAndView mav = new ModeIAndV|ew( '‘editForm"); // £ O/ &£ X/&
mav.addObject(“regRequest”, regRequest);
return mav;
} // localhost:8080/edit?name=A)



Form X 2|

o &(form)

—_

= AMEAVEE B2t K4S Soil 2l 2= Ho|HE o #Hofl &

NH 2 H&ots A
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Form Ej1
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T2 & E2

o <form> Ej1
» HME %9 0| F0| 7[&2t2l “"command”7} OfL|2}H
modelAttribute 8= AFE5H 27
= FHUME MK F O|23H O|H0f| YHS 2= = 7=
O <input> Ef
= <input> Ef 1= text 2 E0f| A& thifield Sd5 AtEd] AAY
HME X o] ZZHE|E X|H
O <select>, <options>, <option> Ej1
» <select> Ejid= ME g8 S HSE I ALE. items &80
FUFE(Array = List)S Model2 & TEoIH 7HES



Form Ef1

o form Ej
s AFEXI7L CHYSH HEE st M2 MES [ AF25HE
Ef 1
s CHEOZ MO|X| Q410 AFEXIVF CHASH HEE YEsE A S
Letol= XS B2
= £42 0|8%10] £ HO|HE ©5E [ O{C|Z EHX|, OfH
Aoz Bux| 4

<form attribute1="value1” [attribute2="value2" ...]>
// CHoE 4= QA Ef T <input>, <select>, <textarea>
</form>



o form Ef19| =M

form Efe| 2= &4 =2 EH7t OfL| 2t

<form action="/nameAction” method="post">
<input type="text” name="name" value="K">
</form>

MEjmo= ALS

action & H|O0|E{ & 2ot X 2|5t= ¥ H o] X|e] URL &8
method & OIO|E 7} MEEl= HTTP T4 273

name == M E8ot7| /It O|F 2%

target = N2l d0e| sEHE dde =g 273
enctype Z= &%t 2= MIME 7Y 478
accept-charset =& &0 AFES =X 212 E 27



Form Ej12| Method

o Form EfZ12| Method
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