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Spring MVC or WebFlux

o Spring WebFlux= Spring 5 (Spring Boot 2)2E A&
Z=7t=l Reactive Stack Web Framework (2017)

@)Re

Reactive Stack
Spring WebFlux is . eb
framework built from the ground up to take

advantage of multi-core, next-generation
processqLs and handle massive numbers of

concurrent connections.

Netty, pervlet 3.1+ Containers

Reactive Streams Adapters

' ») Spring Boot 2
7/

Servlet Stack
Spring MVCJ i
and uses afsynchronous blocking I1/0
architecturf With a one-request-per-
hread model.

Servlet Containers

Servlet API

Spring Security Reactive

Spring Security

Spring WebFlux

0000

Spring MVC

Spring Data Reactive Repositories

Mongo, Cassandra, Redis, Couchbase |R2DBC

Spring Data Repositories
JDBC, JPA INoSQL

https://spring.io/reactive



Spring MVC or WebFlux

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

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|AH 0| M S H|=L|A
Z Xl(Controllen)dt HO|E{(Model), 9 B2 (View)2| Al
X etz 2ok gid

o MVC= &2 Smalltalk GO Fef = RA[TF, X GUI

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

o MVCE= J2EE C|XtQl T HO|A Z}E B0 ALEE|= TfE.



MVC Pattern

o MVC Il B2 Modelll Viewl| M
= View( 2280 20| HAE = UAS
= Model0]| 42t810]| View?| HA 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|& 2tHO
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 42t 2l 0f A
ks,

1. AFEXZE EIARO|EO| 2 (uses)

2. Controller= AFEXH7F 8ot FLO|X|Z AMH[A SH7] |5l A
Model2 2% (manipulates)

3. Model2 HIO|HH|O| AL} It 22 OO &AAF HOojgh 2
1 A1 digl

4. Controller= ModelO| Btetot AE View0l| BFE (updates)

5. HIO|H 7} BHE =l Views ALEXIO|A EXH A (sees)

o

UPDATES MANIPULATES

l |

VIEW CONTROLLER
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Modeldl View ArO[Of| A Of| @ HI=L|A EX S A
AMNEXZEE 230 st SELO 2 Model & ViewS
OOl ESt= 22 E £
HI =LA 22 0| S25HH BO(Business Object) 222 E
F0| X2

ArEXS 282 2

T 7ES |
HAES2 2 S0|2 282 ofEA Xa|2x 2t
DYz 98S LY

|




Model

HI0|E{2 X a|ste 22 og

[{| O] E{ HY| O| A QF %% 2|2+ DAO(Data Access Object)d}
O +&XE HASI= DTO(Data Transfer
Object)/VO(Value Object) 2 4 &

o Bl=, XHp SeA2 o

O
O
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Servliet H ™ - Model1

O Model1€ ZX7| JSP7jEOf| AFE =l 2

o YEIMOZ AR L= JSPIfEF g

1 —

o QX240 o{g{E&2 =2 Qls)| BE>7} ALl

/
Web

Web |
browser

—_—
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request

Web Container

Browser

=0

‘response

al

JSP[=
View
Controller

G
JavaBean
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Servliet H ™ - Model2

0 Model2= MVC Il S Web0l| H-&ot HH4]
H

o N=30| 8¥= ME|otiL JsP7t & 48

o 25 @82 B MY A X
= 28 N2l & 41012 E0E JSPE O|&

4 . )
Web Container
/ \ request D -
1 Servlet [—{ JavaBean [ =
Web Controller |\
Browser Model
— 35p - |V
_ ====222Y) 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
> »Controllerq—{ Model F
« Controller
response | IDispatcherServlet )
Web * Delegate rendering of response
Return Render
Browser control |response
View
- Y, Template

framework-reference/html/mvc.html

\o




Spring MVC

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

Handler(Controller) &

HandlerMapping HandlerAdapter ——— Controller
2. #ME2 =3 2. HEHEA 2|5 adapter =32
4 )
Web 1. request .
- > DispatcherServlet
Browser [“s—zoonse Front Controller
- / N . N
6. Render(Model) . ViewResolver @ EG}0 view Htzt
View ViewResolver
View

Template




Spring Boot MVC

O Spring Boot MVC

4 Web Container A
JPA
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

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

o FAELCE O|= QIS spring-webmve & spring-boot-starter-
tomcat®]| CHr 2= 0| S/ de

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 2T 2 & E = HandlerMapping, HandlerAdapter A& S5

o Handlerl\/lapplng
0 = RequestMappingHandlerMapping - Of =E{|0[4 7|Hto
AEZ¢ @RequestMappmgOﬂH AR (28 T MEE 22|s5D,
2780| 2= M 0| XMc|ot= Handlerg % *“— Salr)

1= BeanNameUrIHandlerMapplng -2mg Ho| O|F 22 HEEE
A3 (HIO|E2 url2 AHESICH= OfE MEF

|_

m HandIerAdapter
0 = RequestMappingHandlerAdapter - Of '=H|O|Md 7|gtQ|
ZAEE 2|2 @RequestMappingdlAl AtE
1 = HttpRequestHandlerAdapter - HttpRequestHandler X|Z|

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



Spring Boot ViewResolver

0 AIZ2E E A= InternalResourceViewResolvers 7| &
ViewResolver2 A&

s AT EE L= DispatcherServletO A initViewResolversE &2
AEE 0| A thymeleaf AHE

|2 EO0| M spring-starter-thymeleaf 2|E4E F¢
E M Al BHE0{X A= templates EC 20| h

~
=0l &

FEOH XM jsp A&

ing-starter-thymeleaf 2| 80| S0 A2 ™ ViewResolverZt
L RO M InternalResourceViewResolverE ViewResolverZ
SIX| 28f jsp2 AKX 2o (AT YREL JHSEILHH jsp=
1 Thymeleaf2l &2 E“‘"EI A XS AtESI2tD AESHD
oz Axgy EOﬂ*‘l jsp A& 2782 7|0 M= dEfeh
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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", "AJ2411"); 2 Eo]| olo|e{ =7t

model.addAttribute("serverTime", dateFormat.format(new Date()));
model.addAttribute("user", dooly);

return "home"; // templates/home.html O[ 2} view O[Z return
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Web

localhost:8080/home

Browser

- J

4 )

Greeting!
flello {“Dooly”,

J N

A 4

home.html

@Controller
public class SpringBootHelloController {
@GetMapping("/home")
public String home(Model model) {
Person dooly = new Person("Dooly", 1000,
60.0, 126.4, Gender.MALE);
model.addAttribute(“user"”, dooly);

\\
~
SS
~

~

return “home”; // templates/heme.html

} Value
) Model Value

1000, 60.0,
126.4, MALE}

- J

<IDOCTYPE html> user  Person(“Dooly”, 1000,
<html xmins:th="http://\ 60.0, 126.4, MALE)
<head> yd

<meta charset="UTF-8"> yd
<title>Home«</title> yd

</head> yd

<body> yd

<h1>Greeting!</h1>

<p th:text="|Hello ${user}!|" />
</body>
</html>




@RequestMapping 22 23 0T s}7]

o @™ URL2 Lt
= /webmvc/members
= /webmvc/cart/emptycart
o 2t2to| Qoln|st URLO CHEHA O] M2|E HACE
Fsisto] GlASHe &Y -> 28 0fd
= Of2l O A|= AFEXIZL localhost:8080/members A4 Al
(GETHAEZR) list HIAEE AAst &t R2 HZA

fl

@RequestMapping(value = "/members", method = RequestMethod.GET) B =E O{E

public String list(Model model) {
List<Member> list = dao.list();
model.addAttribute("memberList”, list); SHof 4= RE!

return “list”; templates/list.html & O|§ EIE




@RequestMapping 22 27X ojd3s}7]

0 @RequestMapping= 2220 @Controller2} &7
A& SH|
= 0| 22 FHAEED ZZ /webmvc/hello Of CisH hello HAE Al

@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 M2|Y g2
» ATEIEE TZME application.properties O A
server.servlet.context-path=/webmvc 28310
. Of
» 2[4, O AEZEH 2| oF H|AET @GetMapping2 =
/person/listE X 2|5HCHH
s MY 2= /webmvc/ person/listE A0 O] H|A~E7}

AlS
=

ot
o
iy



@RequestMapping 22 23 0T s}7]

O application.properties &7
server.servlet.context-path=/webmvc
o Controller 2220 27 42 M|

s HAEE 42 /webmvce/ person/list Of C{SH list H{AE A
@Controller

OQ:*

public class SpringBootWebmvcController {
@GetMapping("/person/list") // localhost:8080/webmvc/main/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| ZZots MEAL] 2|=7F F AKX 0 ket

(e 55 ¥ It

o @ 22NN 2R = 2E2 GET/POST 7t5
= GET: 280 325 B4/E35 =5

=
= POST : <form method = “post”’> 2| E{1E Eoff 4/ ™M




@GetMapping, @PostMapping

02>

2l MVCE B 47d0| gio™ GET, POST gf4l0f
o 2HEl0| @Requestl\/lapplngOH XMt AZ ot AK|ots
QXS Mz

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

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

@RequestMapping(value = "/main")
public class HomeController {

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

}
// /home BEE E0{2& 28 T GET L4[T X2
@GetMapping("/home") // /webmvc/main/home

public String home() {
returnFSdirect:/main/register"; ]
}




Redirect X 2|

o URLE &Y Y Eot= 8%, redirect A&

» HEZ|AHOINMZ 7|2 0|5 AEE MY
“redirect” F|2] =AIE 0| /"2 A|&St= BF
O£ =0, "redirect:/main/register’'2| 42 & O{Z2|# 0|
BEL 2NN “/webmvc/main/register' 7} =

. B ZRE 7|FoR A H2E 0|8
"2 A|ESHK| =2 BF

. MO ZRE 0|8
24X URLE AL



@PathVariableE &2 H 0S|

O localhost:8080/webmvc/members/
o 2t WO CH3 OjH CH2 MACE O 4= QoL
m @RequestMapping(“/members/{memberld}")
public String detail(@PathVariable("memberld”) int
memberld, Model model)
0 AE QO A memberld0f| “Park"S 2 AR 7ts
st A20| o§2{ PathVariable AFE 7ts
= /members/{memberld}/orders/{orderld}
EfQ2 YOIM HAESHA H2tE(EXE->=A)



= * 07l O|&e| =X}

= 0/ O] CIHEZ 42
0 m/category/files, m/category/sub/files,

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

m "/m/**/files”

s AN 42 42 7517| A8l request.getRequestUri)E A &8l ofF &t
@GetMapping("/member/?* html") /member/Z A|ZtSt1D 2 AT html2
Elie B 82

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

@RequestMapping('/m/image?.html") /m/imageZE A|ZSID 12 X7t ALO|Of
K|St htmlZ2 ELI= 2E B2



XE| 7tset 28/8H 7tstt UHE E}
et

1A%

o #E22X0AM input EfT1E 0|83 F= TS W=
7| 2™ 2 application/x-www- form urlencoded AHE

O AJAXEC’I S&0| 2}t json/xmls2 T&o= 427t
=0{d

o 8280| json?l &0t XE|ot= O :
m @RequestMapping(value="...."... consumes="application/json”)

= consumes &4 2 QMY Content-type= H|eHSHZICH= 2|0
o SE0| jsong! BT XMelor= 0fE

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

= produces &g Ht2tSt= Content-typegs &2



Model= ¢t HESH0A FZ H|O|E ME

o HESd = 77t SH PE‘%—? Sot=0H 2%t
HIOlEH = ’é'i’éJOHH ModelZ 0| &5t ®E
= RequestMappingO| M&E HAEQ| Li2t0|E 2 ModelE 7t
= 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( "id" , Model model) {

Member member = dao.gel(/7);

model.addAlttribite("member™ , member); // model0{ HO/E] I}

return “detail”: // £ O/&= &/

}



ModelAndViewE S¢t RMERN D& M
0

o0 ModelAndViewE AtE5I0 52t
’ts
= ModelAndView addObject(String name, Object object);
= ModelAndView setViewName(String viewName);

@RequestMapping(value = "/members/add”, method = RequestMethod. GET)
public add( ) {
Member member = new Member (),
.addObject(“‘member”, member); // model0 G O/E] FE I}
.setViewName(“addForm’); // £ O/ < X|&
return ;

}



HTTP Request X 2|5}7]

0 Get/Post TS & 2F m2t0lH 4t AME5t/]
= HttpServletRequestE 2| & 0|8
= @RequestParam O H|O|MZ AtE

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

}

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

public ModelAndView detail(@RequestParam("name") String name) {
/) ABY0|A F|ZBE HE|0|A I ElE BE B2 HE s

}

@RequestMapping(value = "/detail", method = RequestMethod.GET)
public ModelAndView detail(@RequestParam(value="id" defaultValue="0") int id,
@RequestParam("name") String name) {



HTTP Request X 2|5}7]

o 2 HO|X|o|AM MHE CHASE 240] ME &
= GETZ4{/POST &4
= 2391 GoJH, AA|E0| == < HIOlH,

@RequestMapping("/detail")
public String detail(HttpServletRequest request, Model model) throws IOException {
String id = request.getParameter("id");
if (id == null)
return REDIRECT EVENT _LIST;

Long eventld = null; [ ——
try { /detail?id=1123
eventld = Long.parseLong(id),

} catch (NumberFormatException e) { id==1123

return REDIRECT EVENT LIST, )
} <input name="id">1123</input>
Event event = getEvent(eventld); ) ’
if (event == null)

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



HTTP Request X 2|5}7]

O @RequestParam

@RequestMapping("/detail2")
public String detail2(@RequestParam("id") long eventld, Model model) {

Event event = getEvent(eventld);
if (event == null)

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

)
o RequestParam(“id”, required=false)& O| &3} idX+2|0f

(&) L_OA o

= defauItVaIue =2 0|86 null LAl 7|24 AR 7t




Command 44| & O| ¢t & HZ 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(HttpServietRequest request) {

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

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

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

String confirmPassword = request.getParameter("confirmPassword");
./ I 2tO|E{ 2| 77t EM Biot RICHH J8HE A US| CF k=2 e10{okef



Command 44| & O| ¢t & HZ X

O RegisterRequest@t €2 HMWE ZHH|(KtHEIZ= 19
=g el HESE HAEQ| parameterdf| M E 7ts
. DHOE AHE0Z T DE IS Ha
= "${regRequest.name}’d 2t L|CH" 2F 0| FO|A HUE ZHK|
A& 7ts

@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

Y1128 Tet0H el gfe UE &2 o U setter & Z&0t= M E
HME AH =2 AME



Command 44| & O| ¢t & HZ X

- O] EH|O|MOE HME K| Z ML

I
s AHUHE Ao E2 I AHEE 54 0|52 @ModelAttribute
OlH|O|MOZ AI2S|A HZA

s <form> Ej 12 AFRSI2{H HME 24K 7} Zxjsfor ot

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

public String update( RegisterRequest regRequest) {
System.out.printin(regRequest);

regRequest 21X S
} DA E00F &
<!- 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&st= A
regRequest HME 21X 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;



T2 & E2

o <form> Ej1
s HMHE ZHK[o| O|E0| 7| &Z+2! “command”?} OfL|2}H
modelAttribute 8 At 47H

O <input> Ef11

= <input> Ef 1= text 230 ALE. thifield £82 A3 FZ
FHME Ko TR2HE|IS X|H

o <select>, <options>, <option> Ej1

s <select> Ej1= ME SME XSS O AFE. items S0
SMEE (Array £ List)= Model2 Sl T SHH ZHHSHA A



