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e Servlets, Java Server Pages
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Zavadeni trid

JVM zavadi tridy dynamicky
Class loader
e objekt schopny zavadét tridy
e abstraktni tfida java. lang.ClassLoader
» kazda tfida (Java. lang.Class) obsahuje referenci na svij class
loader
Implementace class loaderu
e zajisténi specifického chovani pri zavadeni trid
® vice verzi stejné tridy
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Zavadeni trid

Spusteni aplikace:
Java Test

Kroky pfi spousténi:
e JVM zjisti, Ze tfida Test neni zavedena
e JVM pouzije zavadéec (class loader) pro zavedeni tfidy Test

Proces zavadeni tridy:
* nacteni byte-code (loading)
¢ linkovani (linking)
e inicializace (initialization)
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Zavadeni trid

Loading

e vyhledani a nacteni byte-code tridy

e rlzné zavadéce maji riznou politiku (souborovy systém, http, ...)
Linking

e operace nutné pro to, aby byla tfida pouzitelna
o verification
* verifikace korektnosti binarni reprezentace tridy
o preparation
® vytvari statické Cleny tridy, implicitni inicializace
o resolution (optional)
® zavislosti na jinych tridach
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Zavadeni trid

Initialization
o explicitni inicializace statickych ¢lenU tfidy
e pred inicializaci se musi inicializovat nadrazena trida (pokud jeste
neni)

e ki inicializaci tridy/rozhrani T dochazi pred akci:
o T je tfida a instance T je vytvarena
o T je tfida a jeji staticka metoda je volana
o staticka proménna deklarovana v T je prifazena
o staticka proménna deklarovana v T je pouZzita
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Zavadeni trid

class Super {
static { System.out.print("Super "); }
+
class One {
static { System.out.print("'One "); }
+
class Two extends Super {
static { System.out.print(""Two "); }
}

class Test {
public static void main(String|[] args) {
One o = null;
Two t = new Two();
System.out.printIn((Object)o == (Object)t);
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Zavadeni trid

= Super Two false

class Super {
static { System.out.print(*'Super "); }

+

class One { // nebude nikdy Binkovana
static { System.out.print("'One "); }

+

class Two extends Super {
static { System.out.print("Two "); }
+
class Test {
public static void main(String[] args) {
One o = null;
Two t new Two();
System.out.printIn((Object)o == (Object)t);
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Zavadeni trid

class Super { static iInt taxi = 1729; }

class Sub extends Super {
static { System.out.print("'Sub "); }

}

class Test {
public static void main(String[] args) {
System.out.printIn(Sub.taxi);

}
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Zavadeni trid

class Super { static Int taxi = 1729; }

class Sub extends Super {
static { System.out.print("'Sub "); }

}

class Test {
public static void main(String[] args) {
/*1*/ Sub s = new Sub(Q);
System.out.printIn(Sub.taxi);

¥
}

1729

/*1*/ Sub 1729
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Zavadeni trid

Zavadece trid (class loaders)

vytvareji hierarchickou strukturu

kazdy zavadeC ma svého predka (kromeé vrcholového)
zavadéc deleguje pozadavky na svého predka

kazda trida je definovana svym typem a svym zavadecem
kazda tfida je zavedena pouze jednou

kazda trida je uchovana v zavadeéci

Hierarchie zavadécil

bootstrap loader
zavadi zakladni tridy JVM (jr. jar) + extensions

system loader
zavadi tridy dostupné pres CLASSPATH (nebo -classpath)
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Hierarchie zavadécu

CL: Al

CL: A2
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Zavadeni trid

Metody tridy java. lang.ClassLoader

e loadClass()
o test, zda uz je tfida zavedena (FindLoadedClass)
o deleguje zavadeni (loadClass)
o fail = nacte tridu (FindClass)

e findClass()

o Cte byte-code reprezentujici tridu

o vytvari tfidu (defineClass)

o odvozené zavadece by mely predefinovat tuto metodu
e defineClass()

o jako parametr méa pole bytl

o konvertuje pole bytl na tfidu

e resolveClass()
o overeni symbolicky referenci ze zavadené tridy
o zavedeni zavislych trid (volitelné)
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Zavadeni trid

protected synchronized Class<?> loadClass(String name,
boolean resolve) throws ClassNotFoundException {

Class ¢ = findLoadedClass(nhame);
IT (c == null) {
try {
IT (parent = null) {
c = parent.loadClass(name, false);
} else {
c = findBootstrapClassO(name);
+
} catch (ClassNotFoundException e) {
c = findClass(name);
+
by

1T (resolve) {
resolveClass(c);

}

return c;
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Zavadeni trid

protected Class findClass(String pClassName)

throws ClassNotFoundException {
try {

File IClassFile = new File(mDirectory, pClassName +

".class" );
InputStream Blnput = new BufferedlnputStream(

new FilelnputStream(IClassFile));
ByteArrayOutputStream 10utput =

new ByteArrayOutputStream();
int 1 = 0;

while ((1 = llnput.read()) >= 0) {
I0utput.write( 1 );
+

byte[] IBs = 10utput.toByteArray();

return defineClass(pClassName, IBs, 0, IBs.length);
} catch (Exception e) {

throw new ClassNotFoundException(...);
¥

}
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Zavadeni trid

Metody tridy java. lang.ClassLoader

e statickda metoda getSystemClassLoader()
o vraci systémovy zavadec pro delegaci

e konstruktor ClassLoader()

o inicializace, nastaveni rodicovského zavadece podle metody
getSystemClassLoader()

e konstruktor ClassLoader(ClassLoader parent)
o inicializace, nastaveni rodicovského zavadéece
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Zavadeni trid — ukazka

Ukazky nejsou uplné (tridy, vyjimky)
// version_ a

class M { .. }

public class Test {

public void checkUpcast(Object pTestinstance)
throws ClassCastException

{
M ITest = (M) pTestlnstance;
+
+
// version Db
class M { ... }

public class Test {
public void checkUpcast(Object pTestinstance)
throws ClassCastException

1
}

M ITest = (M) pTestlnstance;
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Zavadeni trid — ukazka

Ukazky nejsou uplné (tridy, vyjimky)
Object createlnstance(ClassLoader pClLoader, String pCIName)
{

Class IClass = pClassLoader.loadClass( pClassName );
return IClass.newlnstance();

}

voild checkUpcast(ClasslLoader pTestCL, Object plnstance )
{

Object ITestinstance = createlnstance( pTestCL, "Test" );
Method ICheckUpcastMethod = ITestlnstance.getClass().
getMethod("'checkUpcast', new Class[] { Object.class } );

ICheckUpcastMethod. invoke(ITestInstance,
new Object[] { plnstance } );
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Zavadeni trid — ukazka

// Create two class loaders one for each version
ClassLoader IClILoader A = new MyClLoader( "./version_a" );
ClassLoader IClLoader B new MyClLoader( "./version_b" );

// Load Class M from first CL and create i1nstance
Object lInstance M _A = createlnstance( IClLoader A, "M"™ );
// Load Class M from second CL and create instance
Object lInstance M B = createlnstance( IClLoader B, "M"™ );

checkUpcast( ICILoader A, llnstance M A );
checkUpcast( ICILoader A, lInstance M B );
checkUpcast( ICILoader B, llInstance M A );
checkUpcast( ICILoader B, lInstance M B );

Seminar Java XIl — p.19/44



Uvolnéni objektu

Uvolnéni objektu (garbage collecting)
e pokud jiz neexistuje reference na objekt z zivého viakna
e finalizace objektu

Finalizace objektu
e metoda Finalize() tridy Object (bez efektu)
e odvozené tfridy mohou predefinovat

protected void finalize() throws Throwable {
super.finalize();

}

e pred tim, nez je uvolnéno misto zabirané objektem, vola garbage
collector metodu finalize()

e uvolnéni zdroju, ... pfed uplnym zniéenim
® neni zajisténo poradi volani této metody
e pokud nenimetodafi nali ze() prekryta, nevola se!
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Uvolnéni tridy

Tfida mUze byt uvolnéna:

e pokud jeji zavadec (class loader) podlehne garbage
collectoru

e tridy zavedené bootstrap zavadecem nemohou byt nikdy uvolnény

e tfida nemuze byt uvolnéna, pokud je jeji zavadéc potencialné
dostupny
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Shrnuti

e Tridy jsou zavadeny dynamicky

e Kazda tfida ma svuj zavadéc

e Existuji implicitni zavadéece

e Kazda tfida "dedi" zavadeéc tridy, ze které bylo vyvolano zavedeni
e Je mozné definovat vlastni zavadéce
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Servlety, Java Server Pages (JSP)

Servlety (Servlets)

e Java pristup k CGI (Common Gateway Interface)
e programy bézici na webovém serveru

e middle layer mezi pozadavky prichazejicimi z WWW Kklienta a
aplikaci (databazi, ...)

Java Server Pages (JSP)

¢ spojeni statickych stranek (HTML) s dynamicky generovanym
obsahem ze servletl

e Alternativa ASP, PHP, JavaScript
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Systémy

Volné dostupné systémy implementujici Servlets a JSP

e Apache Tomcat
http://jakarta.apache.org

e JavaServer Web Development Kit
http://java.sun.com/products/serviet/download.html

e New Atlanta’s ServletExec
http://newatlanta.com
muUze byt viozen do WWW serveru;
nekteré vlastnosti dostupné po zakoupeni licence

Apache Tomcat

* tutorial
http://www.coreservlets.com/Apache-Tomcat-Tutorial/
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Server

Apache Tomcat
e implicitni port 8080
* princip kontejneru
e adresarova struktura

o tnstall _dir/webapps/ROOT/WEB_INF/classes
standardni umisténi tfid (servletl)

o install _dir/classes
alternativni umisténi trid

o install _dir/Zlib
standardni umisténi archivu jar

Potfebné tfidy pro kompilaci servletl
e servlet APl (install_dir/common/lib/servilet-api.jar)
e JSP API (install_dir/common/lib/jsp-api.jar)
e nastaveni CLASSPATH
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Servlet

import java.io.*;
import javax.servlet._™;

import javax.servlet._http.*;
public class MyApp extends HttpServilet {

public void doGet(HttpServletRequest request,
HttpServletResponse response)

throws ServiletException, I0Exception

response.setContentType('text/html'");
PrintWriter out = response.getWriter();

String docType =
"<IDOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.0 " +

“"Transitional//EN\"">\n"";

out.printin(docType + "<HTML>\n" +
"<HEAD><TITLE>Hello</TITLE></HEAD>\n"" +

""<BODY BGCOLOR=\"#FDF5EG6\"'>\n"" +
"<H1>HI</H1>\n" + "'</BODY></HTML>");
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Servlet — zakladni struktura

Pozadavek
e http://1ocalhost:8080/serviet/MyApp

Trida javax.servlet.http.HttpServiet
e implementuje zakladni chovani (http) servietu
e servlety (http) dédi tuto tridu
e servlety jsou singletony (maji prave jednu instanci)

e pri pozadavku se vyvola prislusna metoda objektu ve zvlastnim
viaknu

OsSetfeni pozadavki
e doGet(HttpServiletRequest, HttpServletResponse)
e doPost(HttpServiletRequest, HttpServletResponse)
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Servlet — zakladni struktura

Zivotni cyklus servletu
e Init
volana prave jednou pri vytvoreni servletu
e service(HttpServletRequest, HttpServletResponse)
pfi kazdem prichodu pozadavku vytvori server vlakno a z nej vola

metodu service
podle typu pozadavku vola metodu doXXX

e destroy

pokud se server rozhodne odstranit servlet, vola nejfive tuto
metodu

Soubézné oSetreni pozadavku
* nad objektem muze pracovat vice vlaken (nutnost synchronizace)

e pokud servlet implementuje rozhrani SingleThreadModel,
systém garantuje vylucny pristup

e zpomaluje béh
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Servlet — Iniclalizace

MozZnost parametrizované inicializace servlet

private String message;
public void i1nit(ServletConfig config)
throws ServletException

{
super.init(config);
message = config.getlnitParameter(''message'’);

}

public void doGet(HttpServletRequest request,
HttpServletResponse response) ...

{

PrintWriter out = response.getWriter();

out.printIn(message + "<br>");
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Servlet — Iniclalizace

Soubor .. ./WEB INF/web.xml

<?xml version="1.0" encoding="150-8859-1"7>
<web-app xmlIns="http://java.sun.com/xml/ns/j2ee"
xmIns:xsi1="http://www.w3.0rg/2001/XMLSchema-i1nstance"
Xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/web-app 2 4._.xsd"
version="2_.4">

<servlet>
<servlet-name>App</serviet-name>
<servlet-class>MyApp</servilet-class>
<init-param>
<param-name>message</param-name>
<param-value>blah blah</param-value>
</init-param>
</servlet>
</web-app>
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Session

Session
e uchovava informace o jednom sezeni
e "perzistentni" objekt na serveru (Casové omezena zivotnost)

e HttpSession s = request.getSession()
o vrati existujici / vytvori novou
o jednoznacna identifikace (getld())

Typické vyuziti
¢ internetovy obchod
* kazdy klient ma svuj nakupni kosik
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Session

public class MyApp extends HttpServilet {
private myValue = 10;

public void doGet(HttpServletRequest request,
HttpServiletResponse response)
throws ServletException, I0Exception

HttpSession session = request.getSession();
Integer storage = (Integer)
session.getAttribute(''storage™);
iIT (storage == null) {
storage = myValue;
session.setAttribute(''storage', storage);

}

myValue++;
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Java Server Pages (JSP)

Zakladni idea
e pouzit HTML pro vetSinu stranky
e servletovy kdd uzavrit mezi specialni znacky (tags)
e JSP se transformuje na servlet
e baliky v Jjavax.servlet. Jsp

Ukazka

e JSP
<h2>Ahoj <%=request.getParameter("'name')%></h2>

e pozadavek
http://1ocalhost:8080/hello. jsp?name=Ferda

® vystup
Ahoj Ferda
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JSP: dostupné reference

Dostupné reference (nemusi se deklarovat)

request
response
pageContext
session
application
out

config

page
exception
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JSP: typy znacek (tags)

Directives
® instrukce zpracované pri prekladu

<@ page
language=""java"
import="". "
errorPage="".

contentlype="".
0>

Hidden Comments

e <Y—- comment --%>
Declarations

e deklarace proménnych, metod

<Wh! String strMyString = "hello";
private void doSomething() { ... }
%>
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JSP: typy znacek (tags)

Expressions

e vysledek operace je transformovan do retézce a viozen na dané
misto ve vystupu

<WY= strMyStringVariable %>
<%= getData() %>

Scriptlets
e fragment kodu

<% 1f(request.getParameter('user™™).equals(C'new'")) { %>
<B>Please sign up!</B>

<Wh } else { %>

<B>Welcome back!</B>

<Wh } %>

Actions
e <Jsp: ... >
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JavaBeans

Java Beans
e komponenta

e vizualni nastroje (prip. jiné aplikace) mohou s komponentou
manipulovat

® moznost zjistit interni informace
e = standardizovany format tridy

Zakladni vlastnosti
e pouze bezparametricky konstruktor
* nema verejné polozky
e perzistentni polozky maji pristupové metody
o property name
o getName()
o setName(...)
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JavaBeans a JSP

e pouziti bean komponenty
<Jsp:useBean i1d=""beanName' class="'bean class''/>

Ukazka pouziti bean komponenty
<Jsp:useBean i1d="kosik" class="cz.dum.Kosik'>

Pouziti komponenty jako normalni tfida

<% cz.dum.Kosik kosik = new cz.dum.Kosik(); %>

Pouziti bean komponenty
* jednodussi zadavani parametr(
* jednodussi sdileni komponenty mezi riznymi JSP
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JavaBeans a JSP

* nastaveni property

<jsp:useBean i1d="kosik" class="'cz.dum.Kosik">
<Jsp:setProperty name="kosik"
property="'zakaznik"
value=""<\{= zakaznik%>" />
</jJSp:useBean>

* nastaveni property z requestu

<jJsp:setProperty name="kosik" property="zakaznik"
param=""InputName" />

e ziskani hodnoty property
<Jsp:getProperty name="kosik' property="zakaznik' />
e sdileni komponenty

<Jsp:useBean id="kosik"
class=""cz.dum.Kosik"
scope="'session" />

Seminar Java XIl — p.39/44



JSP: uzivatelskeé tagy

Coto je?

e |ze definovat vlastni znacCky (tags)

e kazdy tag je svazan s obslurnou tridou
Obsluzna trida

e implementuje Javax.servilet. Jsp.tagext.Tag

e rozSifuje TagSupport

e rozSifuje BodyTagSupport
Popisovac

e XML soubor popisujici tag
Pouziti tagu v JSP

® import tagu

e definice prefixu

® pouziti tagu
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JSP: obsluzna trida tagu

package cz.i1ja.tags;

import javax.servilet.jsp.*;

import javax.servilet.tagext.jsp.*;
import java.io.*;

import java.util._.™;

public class MyDateTag extends TagSupport {
public Int doStartTag() {
try {
String date = new Date().toString(Q);
out.print(date);
} catch (10Exception ex) { ... }
return SKIP_BODY;
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JSP: popisovac tagu

<?xml version="1.0"7>
<IDOCTYPE taglib ...>

<taglib>
<tlibversion>1.0</tlibversion>
<jspversion>1l._1</jspversion>

<tag>
<name>datum</name>
<tagclass>cz.i1ja.tags.MyDateTag</tagclass>
</tag>
</taglib>
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JSP: pouziti v JSP

<@ taglib uri="1ja-taghib.tld" prefix="1ja" %>

<p>DnesSni datum je <ija:datum/> </p>
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Tomcat: zavadéni servletl a tfid

Bootstrap

I
system

Common

/ \
Catalina Shared

g X

Webappl Webapp2 ...
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