


* web aplikace
-~ servlety

- JSP

- JSF

 web services
» dependency
~injection
EJB
security
persistency




Prenled

* vetSina dnesnich webovych stranek je dynamicka
- technologie a jazyky — CGlI, PHP, ASP,...
* dynamicita na strane serveru
» zakladni Java technologie
servlety, Java Server Pages, Java Server Faces
e Servlet
— program v Jave
— bézi uvnitr serveru (Java web container)
— obsluhuje pozadavky od klienta (prohlizecCe)
e JSP
— umoznuji primo do HTML kodu vkladat Java kod plus
dalsi elementy
 JSF
- kombinace servletu a Sablon
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zdroj obrazku: https://eclipse-ee4j.github.io/jakartaee-tutorial/webapp001.html



rITTP

* ruzné verze

- 1.0, 1.1 textové
- 2.0 binarni

metoda

cesta v ramci serveru

/ verze

GET /articles/article.html HTTP/1.1
Host: www.articles.com

Connection: keep-alive dalsi hlavicky
Cache-Control: no-cache

Pragma: no-cache
Accept: text/html,application/xhtml+xml,application/xml;
9=0.9,*/*,;0=0.8

* pozadavek

* metody

- OPTIONS, HEAD, GET, POST, PUT, DELETE,
TRACE



rITTP

¢ od pové‘d’/ verze protokolu odpovédi

< chybovy kéd
HTTP/1.1 200 OK

Date: Sun, 09 Apr 2017 12:48:21 GMT
Content-Type: text/html; charset=utf-8
Content-Length: 25503

Cache-Control: no-cache
Content-Encoding: gzip

dal$i hlavicky

télo odpovédi...

* chyboveé kody
- 1xx informacni
— 2XX uspech
- 3XX presmerovani
— 4xx chyby od klienta
- 9xx chyby serveru






Struktura servietu

* API

- javax.servlet
— Javax.servlet.http

* inteface javax.servlet.Serviet
- kazdy server ho musi implementovat
- metody
e public void init(ServletConfig configqg)
throws ServletException;
e public ServletConfig getServletConfig() ;
e public void service (ServletRequest req,
ServletResponse res) throws
ServletException, IOException;
e public String getServletInfo() ;
e public void destroy () ;



Struktura servietu

* interface Servlet se typicky neimplementuje primo, ale
pres tridu javax.servlet.http.HttpServlet
- protected void service (HttpServletRequest
req, HttpServletResponse resp)
* prijme http pozadavek
e distribuuje volani na do<néco> () metody

* obvykle se nepredefinovava
- predefinovavaji se do<néco> () metody

- void doGet (HttpServletRequest req,
HttpServletResponse resp)
* obsluha http GET pozadavku
— ostatni ,do"” metody

» doPost, doDelete, doHead, doPut, doOptions, doTrace
» stejné parametry jako doGet

- long getLastModified (HttpServletRequest
req)



rlello worldl

package prg;

import java.io.¥*;
import Jjavax.servlet.*;
import javax.servlet.http.*;

public class HelloWorldServlet extends HttpServlet ({

protected void doGet (HttpServletRequest req,
HttpServletResponse res)
throws ServletException, IOException ({
res.setContentType ("text/html") ;
PrintWriter out = res.getWriter()
out.println ("<HTML><HEAD><TITLE>Hello World!</TITLE>"+
"</HEAD><BODY><H2>Hello World!</H2></BODY></HTML>") ;
out.println ("<hr><em>"+getServletInfo()+"</em>") ;
out.close() ;

}

public String getServletInfo() {
return "HelloWorldServlet 1.0";

}



rlello world = weo.unl

<?xml version="1.0" encoding="IS0O-8859-2"7?>

<!DOCTYPE web-app
PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN"
"http://java.sun.com/dtd/web-app 2 3.dtd">
<web-app>
<servlet>
<servlet-name>Hello</servlet-name>
<servlet-class>prg.HelloWorldServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>Hello</servlet-name>
<url-pattern>/myHello</url-pattern>
</servlet-mapping>
</web-app>

* nebo primo v kodu
@WebServlet (urlPatterns = { "/myHello" })
public class HelloWorldServlet extends HttpServlet {



Sarvlet na sarvru

Assemblyﬂoot
R B “
J ‘ Web pages
 adresarova struktura — m “
- ""WebappS/app-name/ (optional)‘ Library All server-side
e META-INF/ — manifest SRS e mreis
e context.xml — kontext aplikace
 WEB-INF/
— classes/ — prelozené tridy
- lib/ — jar soubory
- web.xml

* staticke stranky, obrazky,....
* server zakazuje primy pristup k WEB-INF adresari

* presne umisteni aplikace je zavislé na serveru

zdroj obrazku: https://eclipse-ee4j.github.io/jakartaee-tutorial/packaging003.html



Servery oro nasazenl

e Tomcat
- http://tomcat.apache.org/
- servlet container

- ,instalace” servletu
* nakopirovat do webapps adresare a restartovat

* pouzit Tomcat manager
- takeé servlet

* GlassFish
- https://eclipse-eedj.github.io/glassfish/
- nejen pro servlety

- instalace” servietu
* nakopirovat do domain-dir/autodeploy/
* nastroj as-admin



VWA

» Web ARchive (WAR)
— distribuce web-aplikaci, instalovani do serveru,...
- JAR soubor s adresarovou strukturou web-aplikace
* tj. WEB-INF, web.xml, classes....
* vytvoreni
— rucné pomoci jar nebo zip
— pomoci Antu
e task war
- pr:
<target name="war" depends="compile">
<war destfile="helloworld.war" webxml="web.xml">
<classes dir="classes"/>

</war>
</target>



> 4

Zivotinl cyxlus servleil

 void init(ServletConfig config) throws ServletException
- vola se automaticky pri startu servietu

- vola se pouze jednou
- pr.
public void init(ServletConfig config) throws
ServletException ({
super.init (confiqg) ;
name = config.getInitParameter ("name") ;

}

- ,init" parametry Ize nastavit v web.xml
<servlet>
<servlet-name>examplServlet</servlet-name>
<servlet-class>examplServlet</servlet-class>
<init-param>
<param-name>name</param-name>
<param-value>Petr</param-value>
</init-param>
</servlet>



Zivotinl cyxlus servleil

* nebo lze nastavit parametry primo v kodu
- vhodné pro implicitni hodnoty

@WebServlet (
urlPatterns = "/uploadFiles",
initParams = @WebInitParam(name = "location",

value = "/Uploads")

)
public class FileUploadServlet extends HttpServlet {



> 4

Zivotinl cyxlus servleil

 void init() throws ServletException
— init bez parametru
- predefinovat pokud nejsou potreba init parametry
 vola se automaticky z init(ServletConfig)
* public void destroy()

— vola se pri ukonceni servietu
* pri ukonceni servru
* pri automatickém uvolnéni servletu z paméeti
* pfi ukon€eni z manageru



rittoServlsiragueast

* reprezentuje http pozadavek
- String getHeader(String name)
- Enumeration getHeaderNames()
- StringBuffer getRequestURL()

- String getScheme()
- String getServerName()
- int getServerPort()
- boolean isSecure()

- String getQueryString()

- String getParameter(String name)

- Map getParameterMap()

- Enumeration getParameterNames()



rlttoServieiRkeqguest

e ...pokracovani
— Cookie[] getCookies()
- HttpSession getSession()
- HttpSession getSession(boolean create)
* Cookie
— konstruktor
* Cookie(String name, String value)
- metody
* (get|set)Name, (get|set)MaxAge, (get|set)Value
e HttpSession
- server automaticky rozhodne, zda se session udrzuje
pres cookies nebo pres URL

- metody
* getld, (get|set)Attribute, setMaxInactivelnterval,
iInvalidate



ritipServ]etlesponsa

* sada konstant pro navratove kody odpovedi
- SC_OK (200), SC_NOT_FOUND (404),...

* metody
- setContentType, setContentEncoding

- ServletOutputStream getOutputStream()

- void setStatus(int sc)
- void setHeader(String name, String value)

- String encodeURL(java.lang.String url)
* prida do URL identifikaci session
* pri pouzivani session by vsechny URL ve vysledné
strance méli jit pres tuto metodu
- void addCookie(Cookie cookie)






JSP — piehled

* mix HTML a Javy (a specialnich tagu)
 JSP kdod je v HTML vlozen pomoci
<% JSP kéd %>
* Dr:
<html><body>
<H1>The time in seconds is:
<%= System.currentTimeMillis () /1000 %></H1>
</body></html>
* JSP stranky se do WAR struktury umisti na stejnée
misto jako normalni staticke elementy
- 1j. mimo WEB-INF



JSP — piehled

e postup zpracovani pozadavku na JSP
— pri prvnim pozadavku na JSP se vytvori Java kod,
ktery implementuje Servlet

* servlet je prelozen a .class soubor(y) ulozen do spec.
adresare

— vytvorena instance servletu
— dale jako u bezneho servletu
e pri prekladu JSP -> Java
- kod mezi <% %> se ,zkopiruje”
- html kod se prelozi na out.print(”....... ‘)
* typy JSP elementu
- skriptovaci elementy
— direktivy
- JSP akce (tagy)
- vlastni (vyvojarem definovane) akce (tagy)



SLriptovacl elermenty

* deklarace

- uzavieno v <%! %>

- jedna nebo vice deklaraci v jazyce Java

— spousti se pri prvni navsteve stranky nebo v okamziku,

kdy kontejner JSP opétovne inicializuje stranku

* vyraz

— uzavieno v <%= %>

- jeden vyraz v jazyce Java

- vysledek je hodnota vyrazu

— spousti se pri kazdem pfristupu
* skriptlet

- uzavienov <% %>

- Java kod

— spousti se pri kazdem pristupu



Priglacly

<HTML>
<BODY>
Hello! The time is now <%= new java.util.Date() %>
</BODY>
</HTML>

<TABLE BORDER=2>
<%
for ( int 1 = 0; 1 < n; i++ ) {
%>

<TR>
<TD>Number</TD>
<TD><%= i+l %></TD>
</TR>

<%
}
%>
</TABLE>



Priglacly

<HTML>
<BODY>
<%
int theNumber = 42;

int getNuber () {
return theNumber;

}
5>

Hello <%= getNumber () 3>

</BODY>
</HTML>



Promenna v JSP

* vytvorené v deklaraci JSP
- platné v celé JSP strance
 definované na urovni tridy
— vytvori se a inicializuje pri instanciovani servietu
(vytvoreneho z JSP)
* vytvorene ve skriptletech JSP
- platné v daném skriptletu
* definovana na urovni metody
— vytvofi se a inicializuje pfi kazdém pristupu na stranku

* nelze definovat metody ve skriptletech
— protoze kod skriptletu je uvnitf (pfi pfekladu do servletu
vytvorene) metody



fomentare v Js

* Java komentare ve skriptletech
- /[ komentar
- [* komentar */
* JSP komentare
- <%-- komentar --%>
- |ze v nich zakomentovat jineé JSP elementy

<%-- Zakomentovano: <%= "Hello" %><br> --%>

« HTML komentare
- <!-- komentar -->
- dostanou se do vysledné stranky



Irnpliciinl objexkty v JSP

* automaticky vytvarene objekty
- |lze je pouzit ve vyrazech a skriptletech

- nelze je pouzit v deklaracich
 vytvareji se az pozdeji

* request
- instance HttpServietRequest
* response
- instance HttpServletResponse
* out
- vystup na vyslednou stranku
- Instance jsp.JspWriter
* session
- instance HttpSession



= |

Implicitni

7

00jekty V JSP

e application
- instance ServletContext
e config
- instance ServletConfig
* page
- reference na aktualne zpracovavanou stranku
* pageContext
- instance PageContext
— popis prostredi, v nemz jsou vsechny stranky spusteny



Diregtivy

* ovliviuji jak se ma vygenerovat servilet z JSP
* 3 direktivy
- page
- include
- taglib
* pouziti
- <%@ direktiva atribut1="hotnota1” .....
atributN="hodnotaN” %>
* include
- <%@ include file=,relativni URL” %>
- vlozi soubor v dobe prekladu stranky
* taglib
- ,mportuje” knihovnu uzivatelsky-definovanych
elementu
- <% @ taglib uri=“soubor TLD” prefix="“pfedpona“ %>



Dirextiva nage

* ruzné pouziti
. parametry
— Import
- errorPage, isErrorPage
— session
- info
- language
- contentType
- isThreadSafe
- buffer
— autoFlush



Direxilva page

* import
— import tfid a balicku
- <%@ page import=balicek.tfida“ %>
* errorPage
- specifikuje stranku, ktera slouzi ke zpracovani vyjimek
nezachycenych na aktualni strance
- <%@ page errorPage=,relativni URL" %>
* iskErrorPage
— zda aktualni stranka je chybova
* implicitne false
* session
— zda se pro stranku ma udrzovat session
- <%@ page session="false” %>
* info
— informace o strance — typicky autor, copyright,...
- <%@ page info="Petr, 2012 " %>



Direxilva page

* language

- (programovaci) jazyk JSP

- <%@ page language="“java’ %>
e contentType

— implicitni hodnota text/ntml; charset=iso-8859-1

- <%@ page contentType=" text/plain; charset=utf-8” %>
* autoFlush

— implicitné true

- pri false se po naplneni buffer nevyprazdni, ale bude

vyvolana vyjimka IOException
* JspWriter.flush()

- <%@ page autoFlush="false” %>
* extends

— primy predek pro vygenerovany servlet

- <%@ page extends="tfida" %>



JOP axce (tagy)

* jsp:include
- vlozi soubor nebo vysledek do JSP
* staticky soubor (pr. html) se vlozi
* dynamicky se provede (pf. jsp) a vlozi se vysledek
— provede se pri kazdem pozadavku na stranku
- <jsp:include page="hello.jsp"/>
* |sp:param
- pridani parametru k jsp:include
- <jsp:include page="scripts/login.jsp">
<jsp:param name="username" value="petr" />
</jsp:include>
* jsp:forward
- predani aktualniho pozadavku jiné JSP
- <jsp:forward page="orderError.jsp” >
<jsp:param name=,errorType” value=,badAmount” />
</jsp.forward>



JOP axce (tagy)

e pouzivani JavaBeans
- Jsp:useBean
* vytvoreni instance
- Jjsp:getProperty
e Cteni property
- Jsp:setProperty
* nastaveni property

* pr.
F{ <jsp:useBean id="checking" scope="session"
class="bank.Checking" >
<]jsp:setProperty name='"checking" property="balance"
value="0.0" />
</jsp:useBean>

- <jsp:setProperty name="mybean" property="*" />
 ulozi vSechny parametry pozadavku jako property
— jména museji souhlasit
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xpression Language (L)

* useBean, (get|set)Property jsou uziteCne, ale Spatné
pouzitelne

* reseni — Expression Language
— pfimé pouziti objektu v JSP strance

${item}

* |ze pouzit nejen na JavaBeans

* na vlastnosti bean se odkazuje teCkovou notaci
- ${checking.balance}

- alternativné Ize pouzit i ${checking["'balance"]}
* vhodné pokud je potreba zkonstruovat jméno vlastnosti
dynamicky



m

Apression Language (2L)
 EL lze pouzivat s operatory
${1+2*3}

* operatory
- aritmetické +-7*/div
- relacni ==eqgl=ne<lIt >gt <=le >=ge
- logické && and || or ! not
- empty
- ternarni ${ test ? expr1 : expr2 }
- lambda ->
- prirazeni =
- strednik ;

* zakazani EL na strance
%@ page isELEnabled="false" %>



m

Apression Language (2L)
e odlozené vyhodnoceni
#{item}
* muze byt vyhodnoceno v jinych fazich zivotniho cyklu

stranky
- podle technologie, co stranku pouziva



Tag lloraries

 direktiva taglib
- ,mportuje” knihovnu uzivatelsky-definovanych
elementu
* pr:
%@ taglib uri=“/tlt” prefix=,tlt“ %>

<tlt:tag>
body
</tlt:tag>

<tlt:greetings/>

 vytvareni vlastnich tagu
— potomci javax.servlet.jsp.tagext. TagSupport

- metody
* doStartTag(), doEndTag(),...



Viasinl tag

* trida implementujici javax.servlet.jsp.tagext.Tag
- typicky potomci od TagSupport nebo BodyTagSupport

- predefinovani metod
* doStartTag(), doEndTag(),...

« xml soubor popisujici knihovnu tagu
— mapovani jmen na tridy



Viasinl tag — prixlacl

public class ExampleTag extends TagSupport ({
public int doStartTag() throws JspException ({
try {
JspWriter out = pageContext.getOut() ;
out.print("Hello world");
} catch (IOException e) {
throw new JspException (e.getMessage()) ;
}
return (SKIP BODY) ;
}
}



Viasinl tag — prixlacl

<?xml version="1.0" encoding="ISO-8859-1" ?>
<!DOCTYPE taglib

PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library
1.1//EN"

"http://java.sun.com/j2ee/dtds/web-jsptaglibrary 1 1.dtd">
<taglib>
<tlibversion>1l.0</tlibversion>
<jspversion>l.1</jspversion>
<shortname>vsjava</shortname>
<urn></urn>
<info>Our HelloWorld library</info>
<tag>
<name>example</name>
<tagclass>vsjava.jsp.tags.ExampleTag</tagclass>
<info>HelloWorld tag</info>
<bodycontent>EMPTY</bodycontent>
</tag>
<!-- dalsi tagy... -->
</taglib>



Viasinl tag — prixlacl

<html>
<head>
<%@ taglib uri="vsjava-taglib.tld" prefix="vsjava" %>
<title><vsjava:example /></title>
</head>
<body>
<vsjava:example />
</body>
</html>
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Propojenl JSP a1 serviet

* servlety
— vyhodné pro slozity kod
- nevyhodné pro generovani HTML

e JSP
- obracene

* reseni — pouzit oboje
- servlet pro ,business” logiku aplikace
- JSP pro generovani HTML

- ala MVC
e model — beans
e view — JSP

e controller — servlet
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Prooojeni JSP a serviety

* Priklad

* Serviet
ValueObiject value = new ValueObject(...);
request.setAttribute("key", value);

RequestDispatcher dispatcher =
request.getRequestDispatcher("/WEB-INF/SomePage.jsp");
dispatcher.forward(request, response);

 JSP Page

<jsp:useBean id="key" type="somePackage.ValueObject"
scope="request" />
<jsp:getProperty name="key" property="someProperty" />



9

Prooojenl JSP a serviety

* Predchozi priklad — sdileni dat mezi servletem a JSP
jen v ramci jednoho pozadavku

e Servlet
ValueObject value = new ValueObiject(...);
request.setAttribute("key", value);
RequestDispatcher dispatcher =
request.getRequestDispatcher("/WEB-INF/SomePage.jsp");
dispatcher.forward(request, response);

 JSP Page

<jsp:useBean id="key" type="somePackage.ValueObject"
scope="request" />
<jsp:getProperty name="key" property="someProperty" />

nebo
${key.someProperty}
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Prooojenl JSP a servleil)
e Sdileni dat v ramci session

e Servlet
ValueQObject value = new ValueObject(...);
HttpSession session = request.getSession();
session.setAttribute("key", value);
RequestDispatcher dispatcher =
request.getRequestDispatcher("/WEB-INF/SomePage.jsp");
dispatcher.forward(request, response);

« JSP Page

<jsp:useBean id="key" type="somePackage.ValueObject"
scope="session" />
<jsp:getProperty name="key" property="someProperty" />



9

Prooojenl JSP a servleil
e Sdileni dat v ramci aplikace

e Servlet
ValueQObject value = new ValueObject(...);
getServiletContext().setAttribute("key", value);
RequestDispatcher dispatcher =
request.getRequestDispatcher("/WEB-INF/SomePage.jsp");
dispatcher.forward(request, response);

 JSP Page

<jsp:useBean id="key" type="somePackage.ValueObject"
scope="application" />
<jsp:getProperty name="key" property="someProperty" />






Prenled

* komponentovy framework
- skladani aplikace z hotovych komponent

e nahrada“ za JSP

- JSP je stale soucasti JEE

e podobné jako kombinace JSP a servletu na

predchozich slidech

Browser
o Access page
— (HTTP Reguest) — |
A
Renders HTML |
(HTTP Response)

Web Coniainer

myfacel et xhtml

L ";;E

|
Generates
Component

Tresa

v

myview

zdroj obrazku: https://javaee.github.io/tutorial/jsf-intro002.html



JOSF aplikace

* webova stranka slozena z komponent

- facelets

* deklarativni jazyk pro definici stranek (Sablony)
- starsSi verze JSF pouzivaly JSP
« XHTML, expression language, tag libs

* .,managed beans" s daty a metodami
- Java Beans

* FacesServlet
- preddefinovany servlet
— pozadavky smeruji na nej



racelets

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1l/DTD/xhtmll-transitional.dtd">
<html lang="en"
xmlns="http://www.w3.0rg/1999/xhtml"
xmlns:h="http://xmlns.jcp.org/jstf/html">
<h:head> <title>Facelets Hello Greeting</title>
</h:head>
<h:body>
<h:form>
<h:graphicImage url="#{resource['images:duke.waving.gif']}"
alt="Duke waving his hand"/>
<h2>Hello, my name is Duke. What's yours?</h2>
<h:inputText id="username" title="My name is:
value="#{hello.name}" required="true"
requiredMessage="Error: A name 1s required.”
maxlength="25" />

<p></p>

<h:commandButton id="submit" value="Submit"
action="response"> </h:commandButton>

<h:commandButton id="reset" value="Reset" type="reset">

</h:commandButton>

</h:form>



Managed veans

@Named :
@RequestScoped = @SessionScoped
public class Hello { @ApplicationScoped

private String name;

public Hello() {
}

public String getName() {
return name;
}

public void setName(String user name) {
this.name = user name;
}



Serviet mappling

e web.xml

<servlet>
<servlet-name>Faces Servlet</servlet-name>
<servlet-class>javax.faces.webapp.FacesServlet</servlet-class>
<load-on-startup>1l</load-on-startup>

</servliet>

<servlet-mapping>
<servlet-name>Faces Servlet</servlet-name>
<url-pattern>*.xhtml</url-pattern>

</servlet-mapping>

<welcome-file-1list>
<welcome-file>index.xhtml</welcome-file>
</welcome-file-list>



S«ladanl xormponent

* tvorba komponent (Sablon) z existujicich

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml"
xmlns:composite="http://xmlns.jcp.org/jsf/composite"
xmlns:h="http://xmlns.jcp.org/jst/html">
<h:head>
<title>This content will not be displayed</title>
</h:head>
<h:body>

<composite:attribute name="value" required="false"/>

<h:outputLabel value="Email id; "></h:outputLabel>
<h:inputText value="#{cc.attrs.value}l"></h:inputText>

</h:body>
</html>



Converiers

<h:outputText value="#{cashierBean.shipDate}">
<f:convertDateTime type="date" dateStyle="full" />
</h:outputText>

<h:outputText value="#{cart.total}">

<f:convertNumber currencySymbol="$" type="currency"/>
</h:outputText>

* NumberConverter
 DateTimeConverter
e EnumConverter
 BooleanConverter
 ShortConverter



<h:inputText 1d="name"
size="30"
value="#{cashierBean.name}"
required="true"
requiredMessage="#{bundle.ReqCustomerName}">

<f:valueChangelListener type="my.app.listeners.NameChanged" />
</h:inputText>

<h:commandLink id="Duke" action="bookstore">

<f:actionListener type="my.app.listeners.LinkBookChange" />
<h:outputText value="#{bundle.Book201}"/>
</h:commandLink>



Validators

<h:inputText id="quantity" size="4" value="#{item.quantity}">
<f:validateLongRange minimum="1"/>

</h:inputText>

<h:message for="quantity"/>

* LengthValidator
* RequiredValidator
* RegexValidator








http://creativecommons.org/licenses/by-nc/4.0/
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