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4. Tehnologii Java de programare a aplicatiilor Web
4.1. Introducere in Web (protocolul HTTP, adresele URL, limbajul HTML)
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Browser gets the HTML
and renders it into a

display for the user.
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HTTP response  USer Browser

Keyelemens of the Server

» Astatus code (for whether
the request was successful)

» Content-type (tex, picture,
HTML, etc.)

» The content (the actual
HTML, image, etc.)

HTTP request si HTTP response

Client

HT TP header

When the browser finds the
opening <html> tag it aoes into
HTML-rendcring 3modc9 ;:dm

displays the Page to the user. HTTP body

£he browser gets to an
\::; tag it gcncrgbcs another
HTTP vct\ucs{ {0 90 et TU‘C
vesourte desevibed. [n this tase
the browser vill make 3 sct;:md
HTTP vequest to get the petwe
vefevented in the <ima> 139



Extras Curs TP1-2009 (TPI) 2008-2009 3/66 1/9/2013 ExtrasTPIServletsJSP.doc
Elemente de limbaj HTML
Tag Description

<ax
<align=
<body=
b
<centers
“<form=
“<hl>
<head>
<html=

<input type>
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Browser sendsan HTTP GET
to the server, asking the
server to GET the page.
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GET /select/selectBeerTaste.jsp?color=dark&taste=malty HTTP/1.1
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; n:1.4) Cecko/

The HTTP
& Ve Method.
The Rr."ﬂ."'" \ J
The Rﬁlucs{-_
I'll!id:rs.

plain;q=0.8,video/x-mng,image/png,image/jpeg,image/gif:q=0.2,*/*:q

20030624 Netscape/7.1
Accept: text/xmlapplication/xml,application/xhtml+xml text/html;q=0.9,text/

=0.1

Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate

Accept-Charset: ISO-8859-1,utf-8;9=0.7,*;0=0.7
Keep-Alive: 300

Connection: keep-alive
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User types ina Browser sends an HTTP POST
~ form and hits the to the server, giving the
Submit button. ————— % server what the user typed
into the form.

POST
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Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac 05 X Mach-0; en-U5; rv:1.4) Gecko/

, 20030624 Netscape/7.1
¢ Request Accept: text/xml,application /xml,application/xhtml+xml,text/html;q=0.9,text/

i plain;q=0.8,video /x-mng,image/png,image/jpeg.image/gif;q=0.2,*/*:q=0.1
Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate
Accept-Charset: 1ISO-8859-1,utf-8,9=0.7,*;q=0.7
Keep-Alive: 300 o
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/ € status fode.
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Set-Cookie: JSESSIONID=0AAB6CSDE415E2E5F307CF334BFCAQCL; Path=testEL
Content-Type: text/html
H’TTP | ype . n‘f I ﬁ-"‘\\ The cﬂnttht—tlﬁle HSFQHSC hEﬂdE‘I‘J
Response Content-Length: 397 value is known 3s 3 MIME 4 Ths
headers. Date: Wed, 19 Nov 2003 03:25:40 GMT MIME type Lells the brpws:rrb h.;tt
Server: Apache-Coyote/1.1 kind of data the browser is &i:;ut L.
Connection: close veceive so that the browser yill know
how to render it
The body holds the { <html> Notiee that the MIME type value
HTML, or other ;{efahes to the values listed in Lhe
content to be </htmi> (o TP vequest's “Aecept” header,
kﬁd‘nd... tﬁn rﬂ*ﬂt tht !ﬁﬂart hEﬂdE'l‘ -Fl‘ﬂpn
£ Previous pages POST vequest.)
Continut static vs continut dinamic
When instead of this: You want this:
<html> <html>
<body> <body>

The current time is
[insertTimeOnServer]
on the server
</body>

The current time is
always 4:20 BM
on the server

</body>
</html> </html>
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4.2. Tehnologii client. Miniaplicatii Java (applet-uri)
4.2.1. Caracteristicile applet-urilor Java

Applet-urile sau miniaplicatiile Java sunt portiuni de cod Java care mostenesc clasa Applet. Prin plasarea lor in
browser-e, applet-urile devin panouri frontale ale serviciilor distribuite oferite de Web.

Applet-urile sunt mai intai incarcate in browser-e, fiind apoi executate in mediul de executie oferit de acesta.

Applet-urile nu sunt aplicatii complete, ci componente care ruleaza in mediul browser-ului.

Browser-ul actioneaza ca un framework pentru executia applet-urile (componentelor Java).

Browser-ul informeaza applet-ul asupra evenimentelor care se petrec pe durata de viata a applet-ului. Serviciile
oferite de browser sunt:

o controlul total al ciclului de viata al applet-ului,

o furnizarea informatiilor privind atributele din tag-ul APPLET,
o functia de program/proces principal din care se executa applet-urile (ofera functia main() ).

4.1.2. Ciclul de viata al applet-urilor Java

Clasa Applet interfata Runnable definesc metode pe care un browser le poate invoca pe durata ciclului de viata al
unui applet. Browser-ul invoca:

e init() cand incarca applet-ul prima oara;

e start() candun utilizator intra sau reintra in pagina care contine applet-ul,

e stop() cand utilizatorul iese din pagina;

e destroy() inainteaterminarii normale.
Invocarea ultimelor doua metode conduce la "‘omorarea’ tuturor firelor de executie ale applet-ului si la eliberarea
tuturor resurselor applet-ului.
Urmatorul applet simplu permite urmarirea fazelor ciclului de viata ale unui applet:

1 | import java.applet.Applet;
2 | import java.awt.Graphics;
3
4 | public class Simple extends Applet ({
5
6 StringBuffer buffer;
-
8 public void init () {
9 buffer = new StringBuffer();
10
11 addItem ("initializing... ");
12 }
13
14 public void start() {
15 addItem("starting... ");
16 }
17
18 public void stop() {
19 addItem ("stopping... ");
20 }
21
22 public void destroy() {
23 addItem ("preparing for unloading...");
24 }
25
26 void addItem(String newWord) ({
27
28 System.out.println (newWord); // afisare in Java Console a browser-ului
29
30 buffer.append (newWord) ;
31
32 repaint(); // apeleaza paint()
33 }
34
35 public void paint (Graphics g) {
36 //Draw a Rectangle around the applet's display area.
37 g.drawRect (0, 0, size().width - 1, size().height - 1);
38
39 //Draw the current string inside the rectangle.
40 g.drawString (buffer.toString(), 5, 15);
41 }
42 |}
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Ciclul de viata al unui appler

£ Java Console

initializing. ..

starking. ..

stapping. ..

preparing For unloading. ..

initializing. ..

starking...

linitializing. starting stopping. ..
preparing For unloading. ..

initializing. ..

starking...

stopping. ..

preparing For unloading. ..

initializing. ..

starking...

stopping. ..

preparing For unloading. ..

initializing. ..

starking...

Wlai jos e applei-ud Simp le.

[ Clear l [ Copy ] [ Close l

Programul ExtensieInteractivaJdApplet ilustreaza:
- crearea unei miniaplicatii (applet) prin extinderea clasei Japplet, Si
- tratarea evenimentului « actionare » pentru componentele buton

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class ExtensielnteractivaJApplet extends JApplet {
public void init () {

// Obtinerea panoului de continut (content pane) creat de browser pentru
// executia appletului (container in care vor fi plasate componentele)
Container container = getContentPane () ;

// Stabilirea layout-ului panoului, BorderLayout cu spatiu 10 pixeli
container.setlayout (new BorderLayout (10, 10));

// Adaugarea a 5 butoane la panoul appletului
// Referintele create vor fi necesare si inregistrarii ascultatorilor
JButton bl = new JButton ("Est (Dreapta)");
JButton b2 = new JButton("Sud (Jos)");
JButton b3 = new JButton ("Vest (Stanga)"):;
JButton b4 = new JButton ("Nord (Sus)");
JButton b5 = new JButton ("Centru");
container.add(bl, BorderLayout.EAST);
container.add (b2, BorderLayout.SOUTH) ;
container.add (b3, BorderLayout.WEST) ;
container.add (b4, BorderLayout.NORTH) ;
container.add (b5, BorderLayout.CENTER) ;

// Crearea unui obiect "ascultator" de "evenimente actionare"
// (pe care le trateaza)
ActionlListener obiectAscultatorActionare = new ActionListener () ({

// Tratarea actionarii unui buton
public void actionPerformed (ActionEvent ev) {

// Mesaj informare in consola Java

System.out.println ("A fost apasat butonul " + ev.getActionCommand())
// Mesaj informare in bara de stare

showStatus ("Apasat butonul " + ev.getActionCommand () ) ;

}i

// Inregistrarea "ascultatorului" de "evenimente actionare" la "sursele"
// de evenimente
bl.addActionListener (obiectAscultatorActionare) ;
b2.addActionListener (obiectAscultatorActionare) ;
b3.addActionListener (obiectAscultatorActionare) ;
(
(

b4 .addActionListener (obiectAscultatorActionare) ;
b5.addActionListener (obiectAscultatorActionare) ;
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4.3. Platforma Java EE. Arhitectura si tehnologiile implicate
Arhitectura Java EE 5 include:

- un subsistem client (client tier), care poate contine aplicatii de sine statatoare (Java SE) sau browsere si continut
Web (incluzand eventual applet-uri Java), si optional componente JavaBeans

@ @
> Application Client and > Web Browser, Web Pages,
Optional JavaBeans Applets, and Optional
Components JavaBeans Components
T Client Tier
[ ra ) |
Web Tier '
L /)’ , i
N Sl . . Java EE
L Business Tier o

FIGURE1-2 Server Communication

- un subsistem Web (Web tier), care contine componente Web: servlet-uri Java si pagini JSP (Java ServerPages) si
optional componente JavaBeans

v 7 =
> Application Client and > Web Browser, Web Pages, =
Optional JavaBeans Applets, and Optional
Components JavaBeans Components
Client Tier
s ‘ N A

JavaBeans
JSP Pages -
C(OCB‘;'R,‘(’)?,%?F Servlets Web Tier

N

Java EE

v Business Tier B

. v,

FIGURE1-3  Web Tier and Java EE Applications

- un subsistem (care poate fi distribuit) care indeplineste sarcinile aplicatiei (business tier), care contine componente
business (EJB — Enterprise JavaBeans):

- bean-uri entitate (in cazul EJB 2.x) sau entitati persistente (in cazul EJB 3.0),

- bean-uri sesiune si

- bean-uri pentru comunicatii asincrone (MDB — Message-Driven Beans)

- un subsistem de integrare si management al datelor aplicatiei (EIS tier), care contine elemente de integrare si
management pentru subsisteme care furnizeaza sau stocheaza datele aplicatiei (inclusiv baze de date)



Extras Curs TP1-2009 (TPI)

2008-2009

8/66 1/9/2013

ExtrasTPIServletsJSP.doc

’”

> Application Client and
Optional JavaBeans
Components

> Web Browser, Web Pages,
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FIGURE1-4 Businessand EIS Tiers

Arhitectura Java EE 5 se bazeaza pe mai multe containere (elemente ale arhitecturii care ofera servicii de nivel jos
specifice platformei pe care se lucreaza, si gestioneaza dezvoltarea si instalarea aplicatiilor Web prin asamblarea unor

componente specifice) aflate pe serverul aplicatiei Web:

- containerul de componente Web, care ofera servicii sistem de integrare cu serverul HTTP si gestioneaza ciclul de
viata al servlet-urilor, translatia paginilor JSP in servlet-uri si compilarea acestora, asambland componentele din cadrul

subsistemului Web al aplicatiei

- containerul de componente business, care care ofera servicii sistem de distributie si gestioneaza ciclul de viata al
componentelor EJB de tip entitate, sesiune si mesagerie asincrona, asambland aceste componente in cadrul

subsistemului care indeplineste sarcinile aplicatiei

Application Client

Application
Client

Container

Java Persistence Entities J EE
Session Beans - - ava
Message-Driven Business Tier Server
Beans
. 'y
L.
p
v v Database _
and Legacy EIS Tier
Systems

= I . |
Client
Machine
Web Browser
A
1' N
JSP Web
(’ [@ Servlet | . Page IContainer
s Java EE
A Server
Enterprise Enterprise EJB
Bean Bean Container

Database

FIGURE1-5 Java EE Server and Containers

Vg
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4.4. Tehnologii server. Tehnologia Java Servlet

Un servlet este un obiect al unei clase Java ce extinde functionalitatea unui server care lucreaza dupa modelul de acces
cerere-raspuns (cum este cel utilizat de protocolul HTTP, pe care se bazeaza aplicatiile Web) prin crearea unui continut

dinamic.

GenericServlet Functionalitate generica
adaugata server-ului

HttpServlet Functionalitate asociata
protocolului HTTP

Functionalitate specifica
MyServlet aplicatiei

Un servlet Web (care adauga functionalitate unui server HTTP) trebuie sa extinda (prin mostenire) clasa

HttpServlet din pachetul javax.servlet.http.
Servlet-urile Web sunt componente care se executa intr-un container Web (Web container sau Web engine), tot asa

cum applet-urile sunt executate intr-un browser Web.
web server machine (=

request

l{ﬁh web server [_ R Java serviet

Client app web  iode
Container

app

Jawa
tode

web server machine =

web sarv&—{:
app 3

Astfel, operatiile care tin de ciclul de viata al servlet-ului (apelul metodelor init (), destroy (), service()) sunt
realizate de catre container in momentele in care acestea sunt necesare (initializare, incarcare, etc.).

Servlet Container

web .
Container L=

app

ﬁfcwéer

I [ ma] 1

Response

Web Response
Server

De asemenea, crearea obiectelor care incapsuleaza cererea si raspunsul HTTP, pasarea acestora metodei service (),
gestionarea variabilelor CGI precum si multe alte servicii sunt realizate de catre container la momentul potrivit.
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L]

container

User clicks a link that has a
URL to a serdet instead of a

static page.

1
@_

| we | The container “sees” that the
@ .....-ﬂ,,j ‘ ' request is for a serviet, so the
ﬁb s,gw'gf container creates two ohjects:
- container
Client r 1) HtpSenletResponse
2) HttpSerdetRequest
r'e.sp-n nse
[wea | [ |  The container finds the comect
@ ,.,..-EJ sendet based on the URL in the
ﬁ‘b “E-qﬂm 5”’""“ request, creates or allocates
T container  respanse ) a thread for that raquest, and
T passes the request and response
Lhweead objects to the serviet thread.
@ Twe | . | The container calls the serdet’s
J service() method. Dependi
—— ‘ . Depending on
ﬁ“e \ the type of request, the senvice()
Chom containe: method calls sither the doGet() or
request . doPaost{) method.
response () service( ) For this example, we'll assume the
request was an HTTP GET.
[we | _ | The doGet{) method generates
@ ..--& D the dynamic page and stuffs the
ﬁ - servlet page into the response object.
Client B container & : Y Remember, the container still has
respanse o a reference to the response object!
. service()
e 'l
Sl doGet()

container

K

The thread completes, the
container converts the response
objectinto an HTTP response,
sends it back to the dient, then
deletes the request and response
objects.
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Metoda service () mostenita de la clasa HttpServlet are 0 implementare generica dar care se recomanda sa fie
pastrata, deoarece ea identifica tipul de metoda a cererii HTTP si apeleaza metoda potrivita (doPost () in cazul metodei
POST, doGet () in cazul metodei GET, etc.).

Server HttpServlet subclass

doGet( )

Response

| doPost( )

Key: @l Implemented by subclass

Pentru a putea fi accesat servlet-ul, clientului trebuie sa i se furnizeze o adresa URL care in general difera de
adresa la care se afla cu adevarat fisierul cu codul sursa al servlet-ului.

O] ®

I'm gonna call
this servlet the
“EnrollServiet”.

T'll click the link to the
“register/registerMe”
servlet.

0]

[a]

2

/] i

| )
Client-known URL name Deployer-known Actual file name

secret internal name
_-%

@ <serviet>
maps internal name to fully-qualified class name

@ <serviet-mapping>
maps internal name to public URL name

Adresa URL (1) este asociata prin intermediul unui alias (2) dat de programator cu calea completa necesara
identificarii fisierului sursa (3) prin codul XML scris intr-un fisier (web.xml) denumit deployment descriptor
(descriptor de desfasurare/instalare - DD).

De exemplu, urmatorul continut al unui fisier web.xml specifica:

- existenta unui servlet cu numele clasaserviet (al carui cod sursa se afla in clasaserviet.java iar codul compilat
in Clasaservlet.class) CU ajutorul tag-urilor XML <servlet> Si <servlet-class>,

- asocierea servlet-ului clasaservlet cu aliasul numeintern (prin intermediul tag-ului <servlet-name>),

- asocierea aliasului numeintern cu formatul utilizat de client pentru URL /ServletAccesServiciu (prin
intermediul tag-urilor <servlet-mapping> Si <url—pattern>),
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<web-app>
<servlet>
<servlet-name>numeintern</servlet-name>
<servlet-class>ClasaServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>numeintern</servlet-name>
<url-pattern>/ServletAccesServiciu</url-pattern>
</servlet-mapping>
</web-app>

Rolurile pe care componentele Web (servlet-urile dar si paginile JSP) le pot juca sunt:

1) primirea cererilor HTTP de la client (sub forma de obiecte HttpServletRequest) si eventual utilizarea parametrilor
obtinuti din formularul care a generat cererea,
2) executarea sarcinilor aplicatiei (denumite business logic) fie direct fie prin delegarea catre o alta componenta:

- alte componente Web — servlet-uri sau pagini JSP,

- componente business locale (JavaBeans) sau distribuite (Enterprise JavaBeans),
3) generarea dinamica a continutului si trimiterea lui in raspunsul catre client prin intermediul raspunsurilor
HTTP (sub forma de obiecte HttpServletResponse).

Un posibil template al servlet-urilor Java:

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

public class ClasaServlet extends HttpServlet ({
protected void doGet (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
processRequest (request, response);
}
protected void doPost (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
processRequest (request, response);
}
protected void processRequest (HttpServletRequest request,
HttpServletResponse response) throws ServletException, IOException ({
// Stabilirea tipului de continut
response.setContentType ("text/html") ;

// Utilizare "request" pentru a citi antetele HTTP primite (de ex. cookies)
// si datele formularului HTML (pe care utilizatorul le-a introdus si trimis)

// Utilizare '"response'" pentru a specifica linia si antetele raspunsului HTTP
// (tipul de continut, cookies).

PrintWriter out = response.getWriter();
// Utilizare "out" pentru a trimite continut HTML catre browser

}
Pentru exemplificare, vom folosi din clasa Orar, accesata la distanta prin intermediul servlet-urilor:

1 public class Orar {

2 private String[] orar; // camp ascuns (starea obiectului)

3 public Orar() {

4 orar = new String[7]; // alocarea dinamica a spatiului pentru tablou

5 orar[0] = "Luni este curs TPI la seriile D si E si laborator la seria E.";
6 orar[l] = "Marti nu sunt ore de TPI.";

7 orar[2] = "Miercurli este laborator TPI la seriile D si E.";

8 orar[3] = "Joi este laborator TPI la seria D.";

9 orar[4] = "Vineri este laborator TPI la seria D.";

10 orar[5] = "Sambata nu sunt ore de TPI.";

11 orar[6] = "Duminica nu sunt ore de TPI."; // popularea tabloului cu valori
12 }

13 public String getOrar(int zi) { // metoda accesor - getter

14 return orar[zi]; // returneaza referinta la tablou

15 }

16 public void setOrar(int zi, String text) { // metoda accesor - setter

17 orar[zi] = text; // inlocuieste un element

18 }

19 1}

Vom incepe cu un servlet simplu care permite accesul la obiecte Orar:
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33
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35
36
37
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39
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42
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import
import
import
import

java.io.*;
java.net.*;
javax.servlet.*;

javax.servlet.http.*;

public class ServletOrarInitial extends HttpServlet {

// Metoda utilitara catre care doGet() si doPost() deleaga executia
protected void processRequest (HttpServletRequest request,

}

HttpServletResponse response)

throws ServletException,

response.setContentType ("text/html; charset=UTF-8") ;

PrintWriter out =

response.getWriter();

// Generarea formularului pentru accesul recursiv la servicii
out.println ("<html>");

out.println ("<head>");
out.println ("<title>Acces orar</title>");
out.println ("</head>");
out.println ("<body>") ;

out.println ("<hl>Acces orar (forma initiala)
println ("<hr><form name=\"input\" action=\"AccesInitial\""

out.

+ " method=\"get\">");

out.

+ " value=\"O\"> Luni");

out.println ("<br>
out.println ("<br>
out.println ("<br>
out.println ("<br>
out.println ("<br>

(

out.println ("<br>

<input
<input
<input
<input
<input
<input

out.println ("<hr>");

out.

type=\"radio\"
type=\"radio\"
type=\"radio\"
type=\"radio\"
type=\"radio\"
type=\"radio\"

name=\"zi\"
name=\"zi\"
name=\"zi\"
name=\"zi\"
name=\"zi\"
name=\"zi\"

+ " value=\"getOrar\"> Obtinere orar");

out.

+ " Modificare orar");

out.
out.
out

Orar orar =

new Orar() ;

value=\"1\">
value=\"2\">
value=\"3\">
value=\"4\">
value=\"5\">
value=\"6\">

// Obtinerea parametrilor introdusi de utilizator in formular

int zi =

// Daca serviciu cerut e obtinere orar

if

Integer.parselnt (request.getParameter ("zi")) ;

(request.getParameter ("serviciu") .equals ("getOrar")) {

out.println ("<b>Orarul cerut:</b> <br>" + orar.getOrar(zi));

}

// Daca serviciu cerut e modificare orar

else if

String modificare =

orar.setOrar (zi, modificare) ;
out.println ("<b>Modificarea ceruta:</b> <br>" + orar.getOrar(zi));

}

out.println (
out.println (
out.close();

"</body>") ;
"</html>") ;

// Metoda corespunzatoare cererilor HTTP de tip GET
protected void doGet (HttpServletRequest request, HttpServletResponse response)

}

throws ServletException,

processRequest (request,

response) ;

IOException {

// Metoda corespunzatoare cererilor HTTP de tip POST
protected void doPost (HttpServletRequest request, HttpServletResponse response)

}

throws ServletException,

processRequest (request,

response) ;

IOException {

(request.getParameter ("serviciu") .equals ("setOrar")) {
request.getParameter ("modificare") ;

IOException {

- generat de servlet</hl>");

println("<input type=\"radio\" name=\"zi\" checked=\"checked\""

Marti") ;
Miercuri") ;
Joi") ;
Vineri") ;
Sambata") ;
Duminica") ;

println("<input type=\"radio\" name=\"serviciu\" checked=\"checked\""
println ("<br><input type=\"radio\" name=\"serviciu\" value=\"setOrar\">"
println ("<input type=\"text\" name=\"modificare\" value=\"\">");

println("<hr><input type=\"submit\" value=\"Trimite\">");
.println ("</form><hr>");

Formularul generat de servlet contine in prima parte (separate prin linii orizontale) urmatoarele sectiuni:
- 7 butoane radio denumite "zi" (dintre care primul selectat - checked),
- 2 butoane radio denumite "serviciu™ (dintre care primul selectat),

- un buton de tip "submit" cu eticheta "Trimite"

- un text generat dinamic in functie de serviciul cerut.
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@ Luni

O Marti

O Miercun
O Joi

O Vinen
O Sambata
O Duminica

O Ohtinere orar

Modificarea ceruta:
Orany de o a fost modificat =

|

&) Dore & J Local intranet

Pentru exemplul de mai sus continutul HTML generat poate fi urmatorul:

<html>

<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Acces orar</title>

</head>

<body>

<hl> Acces orar (forma initiala) - generat de servlet </hl>
<hr><form name="input" action="AccesInitial" method="get">
<input type="radio" name="zi" checked="checked" wvalue="0"> Luni
<br> <input type="radio" name="zi" value="1"> Marti
<br> <input type="radio" name="zi" value="2"> Miercuri
<br> <input type="radio" name="zi" wvalue="3"> Joi
<br> <input type="radio" name="zi" wvalue="4"> Vineri
<br> <input type="radio" name="zi" value="5"> Sambata
<br> <input type="radio" name="zi" value="6"> Duminica
<hr><input type="radio" name="serviciu" checked="checked" value="getOrar">
Obtinere orar
<br> <input type="radio" name="serviciu" value="setOrar"> Modificare orar
<input type="text" name="modificare" value="">
<input type="submit" value="Trimite">
</form><hr>

<b>Modificarea ceruta:</b> <br>
Orarul de luni a fost modificat
</body>
</html>

Continutul fisierului web.xml in acest caz poate fi:

<?xml version="1.0" encoding="UTF-8"?>
<web-app version="2.4" xmlns="http://java.sun.com/xml/ns/j2ee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd">
<servlet>
<servlet-name>servletinitial</servlet-name>
<servlet-class>ServletOrarInitial</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>servletinitial</servlet-name>
<url-pattern>/AccesInitial</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>
index. jsp
</welcome-file>
</welcome-file-list>
</web-app>
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Protocolul HTTP nu are stari (este stateless) asa incat serverul HTTP nu retine informatii privind cererile
anterioare. In plus, pentru ca servlet-urile sa fie accesate eficient de catre mai multi clienti in acelasi timp
containerul de servlet-uri formeaza un asa-numit thread pool cu fire de executie ale servlet-ului din care
alege unul oarecare pentru fiecare client. De aceea declararea obiectului de tip Orar ca variabila instanta
nu este o solutie thread safe.

Container
Client A HTTP reques? | —HTp re Client B \
Guesy
“Web | does not exist
Web
/ 4
oot cohstructor
init() destroy()
N N o - vate
thread A _thread B " Eath tlient 3&; a sepa
\\ / \ / Hhvead for eath r{o(ugs{',, and the Y

. Container allotates new “ﬂu{s{-’ initialized
response _lest request "€SPONSe and vesponse objgcﬁs. service()

Ciclul de viata al servlet-urilor este gestionat de container si incepe cu crearea servlet-ului prin apelul
constructorului implicit (fara parametri si fara cod) urmat de apelul metodei init(), ceea ce conduce servlet-ul in starea
initializat, in care accepta si trateaza apelurile service() (ca fire de executie separate pentru fiecare client), stare din care
iese prin apelul metodei destroy() de catre container.

Web Container Serviet Class Serviet Object

Container

| Load class
. heut ko Yuns
AServiet.class : dek tlass W-j;arg, La:;kr-.tjm"'.’ just
' i '\r'aur LU i - STE a Lo -
, - \d NOT wrie fauld)
. - showl lied dexd
Instantiate servlet (constructor runs) i‘f‘:ulr\-.c mw?-.ﬁ,gr---:u??"‘d
s -

init()

_f_:aii:d only ONCE in the sevviet's
L /—7 life, and must tomplete before
P Container tan call sevvieel),

| dné: +0,

i
" i 'ml__ gf__k\ll'f.'l'_p
This 15 Wwhere t

service()  spends sost of its lke. V4 F.-L:‘!]ir;i'f doFost(), ete.
4 requests o} vums in 3
['f:_af_,h e il -]
sepavate Pwead

> \m> Container talls o give the sevvlet
d l:h:ﬂhl:t J_';; f:il!ﬂh u -

nce to. P before Lhe
sevviet is l:_!IICd (i.e., made hcﬂd}' for
gvbage eollection). Like inidl), s
talled r:‘hi'?' ente, T

destroy()

Obiectele din clasa attpsession gestionate de containerul de servlet-uri permit pastrarea referintelor
catre obiecte ale aplicatiei, numite atribute, si regasirea acestora, prin intermediul metodelor
setAttribute () SI getAttribute().



Extras Curs TP1-2009 (TPI)

2008-2009 16/66 1/9/2013 ExtrasTPIServletsJSP.doc

Vom modifica servletul pentru a crea si utiliza o sesiune.

O Joy Ul b W

dUIdJdO OO UG O A B DDA DDAEDNDNDNEDNWWWWWWWWWWNONNNNNNONNNNNOMNNRE R EREPR R R R PR
NP OWOWOJNOEWNRFRPOWOMJANUDWNHFHFOWOWOJOANUBEWNROWOWO-JNOD®WNRFEFOW®OMJU D WNRFEOW®JOU S WN R O W

~
w

import
import
import
import

public

pro

java.io.*;
java.net.*;
javax.servlet.*;
javax.servlet.http.*;

class ServletOrarFinal extends HttpServlet {

tected void processRequest (HttpServletRequest request,

HttpServletResponse response) throws ServletException,
response.setContentType ("text/html; charset=UTF-8") ;
PrintWriter out = response.getWriter():;

IOException {

// Generarea formularului pentru accesul recursiv la servicii

out.println ("<html>");
out.println ("<head>");
out.println ("<title>Acces orar</title>");
out.println ("</head>") ;
out.println ("<body>") ;

}

pro

}

pro

out.println ("<hl>Acces orar (forma finala) - generat de servlet</hl>");
out.println("<hr><form name=\"input\" action=\"AccesFinal\""
+ " method=\"get\">");
out.println("<input type=\"radio\" name=\"zi\" checked=\"checked\""
+ " value=\"O\"> Luni");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"1\"> Marti");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"2\"> Miercuri");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"3\"> Joi");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"4\"> Vineri");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"5\"> Sambata");
out.println ("<br> <input type=\"radio\" name=\"zi\" value=\"6\"> Duminica");
out.println ("<hr>");
out.println("<input type=\"radio\" name=\"serviciu\" checked=\"checked\""
+ " value=\"getOrar\"> Obtinere orar") ;
out.println ("<br><input type=\"radio\" name=\"serviciu\" value=\"setOrar\">"
+ " Modificare orar");
out.println("<input type=\"text\" name=\"modificare\" value=\"\">");
out.println("<hr><input type=\"submit\" value=\"Trimite\">") ;
out.println ("</form><hr>") ;

// Transformarea obiectului orar in atribut al sesiunii curente pentru
// salvarea starii lui

HttpSession ses = request.getSession();

Orar orar = (Orar) ses.getAttribute("orar");

if (orar == null) { // Daca nu exista orarul salvat ca atribut al sesiunii
orar = new Orar();

ses.setAttribute ("orar", orar);

}

// Obtinerea parametrilor introdusi de utilizator in formular
int zi = Integer.parselnt (request.getParameter("zi"));

// Daca serviciu cerut e obtinere orar
if (request.getParameter ("serviciu").equals("getOrar")) ({
out.println ("<b>Orarul cerut:</b> <br>" + orar.getOrar(zi));
}
// Daca serviciu cerut e modificare orar
else if (request.getParameter ("serviciu").equals ("setOrar")) ({
String modificare = request.getParameter ("modificare");
orar.setOrar (zi, modificare) ;
out.println ("<b>Modificarea ceruta:</b> <br>" + orar.getOrar(zi)):
}
out.println (
out.println (
out.close();

"</body>") ;
"</html>") ;

tected void doGet (HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
processRequest (request, response);

tected void doPost (HttpServletRequest request,
throws ServletException, IOException {
processRequest (request, response);

HttpServletResponse response)
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Modul de lucru cu sesiunile:

Diane selects "Dark"” The Container sends the
and hits the submit request to a new thread of
button. the BeerApp servlet.

L /’—\5\ - Attribute()
N : se ribute
T gy
/ / ! Web Container 66‘173

The BeerApp thread finds the
session associated with Diane, and
stores her choice ("Dark") in the
session as an attribute.

T
sest®

@ The servlet runs its business logic (including
calls to the model) and returns a response... in
this case another question, "What price range?”

ServietA
e e
\@ ’
Web Container

'

@ Diane considers the new  The Container sends the The BeerApp thread finds
question on the page, request to a new thread of ~ the session associated with
selects "Expensive” and the BeerApp serviet. Diane, and stores her new

hits the submit button. choice ("Expensive") in the Same client

session as an attribute. ga’f'f';e servlet
Serv ifferent request
= @ Different thread
/"_\) setAttribute() 9 Same session
/\)/_ /
Thread B

T
Web Container

A’Hp Sesé\&

The servlet runs its business logic
(including calls to the model) and
returns a response... in this case

another question.

% Thread B T
Web Container g

Daca un alt client acceseaza acelasi servlet, el primeste o alta sesiune:
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Diane's session is still The Container sends Terri's ~ The BeerApp thread starts
active, but meanwhile request to a new thread of a new Session for Terri, and
Terri selects "Pale” and the BeerApp serviet. calls setAttribute() to store
hits the submit button. her choice ("Pale”).
~
! . Diane - e
Web Container

/ /

We dont want Tevri and
Diane's answers mixed up.-
so Jcthcach need their own

sepavate session ob\')cc{',.

Fiecare client primeste o sesiune identificata printr-un session ID:

Yes, but I'm state-challenged and
won't remember you, so I'm giving

Hey server, here's
my first request, with

the parameter "dark". Can

we start a conversation?

request, so I'll know it's you.

Container

you a unique session ID. You MUST give
that back to me each fime you make a

Different client
Same serviet
Different request
Different thread
Different session

Here's my second
request, with the parameter
"ale”. My ID# is 42... do
you remember me?

Let's see. #42... oh, there
you are! Yes, I remember

you now. Last time you said that
you liked "dark” beer...

a) request, “q]e"' ID# 42
[ ]

Q
0@

Container

Session ID este trimis de container spre browser si regasit cand browserul acceseaza din nou servlet-ul:
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Here's your
cookie with the
session ID inside...

“Cet—-Cookie” isgust another

header sent in the vesponse.

.1 200 OK
:&t&tkiﬂ JSESSIONID=0AABECSDE415

Content-Type: “’;g;‘
- I
Contert Leng 9003 03:25:40 GMT

Date: Wed, 1
Sarvar: Apache —Coyo‘te,rl.l

Caonnection: dose

2htmi=

e i

HT TP Response

“Cookign is another header
sent in the vequest.

OK, here's the cookie
with my request

POST /sal
ect/selectBeerTy
Hast: WWW. wicke diysmart, com wleddo MR
User-Agent. Mozillags.q

Cookie: JSESs)
: ONID=0AA

Coo _ = BeC
mcce_m. TEXT /% ml.appllcation.fxml.applicmionr ht 8DE4 1 5

rnl..q=O.Q.temiplain:4=0-3-vidﬂ}f’< .
Jpeg.|mage.fgiﬁq=0.2."x":q=tr-l
Accept -Language; EN-Us enig=0, 5
Accept-Engodi Ng: 9zip deflare

oQ

ml+xml, texty
_mng'lmagﬁfmg,imagelf

HTTP Request

Varianta in care sesiunea este creata daca nu exista deja:

public void doGet (HttpServletReguest reguest, HttpServletResponse response)
throws IOException, ServletException {

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
out.println(“test session attributes<br>"); ssioﬂ() vetuwrns 3 zession nlo naH:c'r
{Se o w
3€ha+. buk you tant tell if it's are
what.-

: : . . sk the session
HttpSession session = request.getSession(); session unless You 3

| wens true ik the
< > isNew( veb 1;:; espondied

if (session.isNew()) | elient h;s ner
with this session

out.println(*This is a new session.”);

} oelse |
out.println (“Welcome back!”);

Varianta in care se foloseste doar o sesiune preexistenta:
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public wvoid doGet (HttpServletRequest reguest, HttpServletResponse response)
throws I0OException, ServletException |

response. setContentType (“text/html”);
PrintWriter out = response.getWriter();
out.println(“test sessions<br>");

Passing “false” means the "'_C{""""d‘
eque _evisking session
HttpSession session = r st.getSession (false) ; W{:w;r-f Ecﬂ: ;as :,; .
oy hl ] - - . _t
L/'_‘ Now we ean test for whether assotiated with this clien
theve was already a session

(the no—arg getSession()
would NEVER veturn nulD).

out.println(“no session was available”);
out.println(*making one...”);

session = requegt_ getgeggj_on{) : @___ H’C\"C wWe KNGW WC,\"C 'ﬂ\ak-lhﬁ a néw Session.
} else {

out.println(“there was a session!”);

if (session==null) |

}
Pentru cazul in care pot fi dezactivate cookie-urile se foloseste Sl rescrierea URL-ului:

1.1 200 OK We add the session [D to the end
gﬁgiréth: o7 3 03:25:40 CMT o# all the URLs in +the HTML we

Dare: Wed, 19 Nov

Sewer:.A.'pa.l:!'le—C‘?'!'C""‘!nrl-l SC'hd lbaﬁk n '{'..h'c R:S?Ohsf-

Cannection: dose

——— Tk
html= 2 bn.d:OAABGCBDE'ql
“<bodr> f="http:/ [ WWW wickedlysmart.com/ BeerTest.doijsess
<a href= : -
click me

</a>
< [body>
< [html>

HTTP Response

The session [D tomes batk as “extra” info
‘[ shuck +o the end of the Request URL.. (The

semitolon separator is vcndor-s?ct.iﬁc.:'

GET /BeerTe i —_—
HTTP/1.1 st.dojsessionid= OAAB6C8DE415

Host: \\w.wi:ked‘lysmar‘t.:nm
User-Agent: Mazillass.q

Accept: text/ym| icati

.appllcamrl.fxml T

In: . v licati

PRINIG=0.8,video jx_mng APPICation/xhiml+xml text/htmpq.

Accent % MNG.image /png, image jpeq, ERUNMEQ=0,9 1exty
ept-Language: en-us enq=q.5 \image, qif;g= 0.2,%/%q=0.1

Mcem—Encming; gzip,deflate

realizata daca programatorul specifica o codare a URL-ului:

public void doGet (HttpServletRequest reguest, HttpServletResponse response)

throws IOException |
response. setContentType (“text/html”) ;

PrintWriter out = response.getWriter (); ok cession
HttpSession session = request.getSessiDn(};.f——~*5 @
out.println (“<html><body>") ;

out.println{“<a href=\"" + response.encodeURL("“/BeerTest.do”) + “\“>click me</a>");
out.println(“</body></html>") ;

Add the extra session D info 4o this URL-
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Lucrul cu cookie-uri: - clasa care seteaza un cookie:
import javax.servlet.*;
import jawvax.servlet. http.?*;
import java.io.*;
public class CookieTest extends HttpServlet |
public void doPost (HttpServletReguest reguest, HttpServletResponse response)
throws IDException, ServletException |

Get the user' S ""3'";
. in Ehe Xorm
String name = reguest.getParameter (“username”); éf"'submﬁiﬁd‘“

response. setContentType (“text/html”);

Cookie cookie = new Cookie (“username”, name);

< Make 5 hew tookie sq

store the user’s name.

cookie.setiaxige (30760) 7 ¢ K“P it alive on the tlient for 30 minutes
response, addCookie (cookie) ; é“"ﬁ '
dd the tookie as 3 “Set_, L0
vesponse headew. 2 Set-Cookie Let a JSP make

the vesponse page.

EequestDispatcher view = reguest.getReguestDispatcher (“cookieresult.jsp”);
view. forward (reguest, response);

javax.servlet.http.Cookie
Cookie:’Slring. String)

String getDo mainy)
int
<<interface>> Jest 5 getMaxAge)
javaxserviethttp HtipSerVIeRed fing geiNamey)
Stri
getCtmIe;:tPathU bo :'g getPathy)

. olea
getGookies() P— apen geSur
getHeaderfStringJ javax.serviet.http. HttpServietResponse oid 9 getValue()

i -
getQueryString( addCookie() o :iﬁomamfsmng)
e .

getSession 0 addHeader() V0id sefp T‘AQE('FIU
J MANY more methodS— | o e directURL() i ath(String)

sendError() o se‘VafuerStﬁng;

setStatus() /2 few more Methods

# MANY more methods...

Lucrul cu cookie-uri: - clasa care citeste un cookie:
import Jjavax.servlet.*;

import javax.servlet.http.*;
import java.io.*;
public class CheckCookie extends HttpServlet |
public void doGet (HttpServletReguest reguest, HttpServletResponse response)

throws I0OException, ServletException |
response. setContentType (“text/html”) ;

PrintWriter out = response.getWriter();

Get the todkics

Cookie[] cookies = reguest.getCookies(); ("F’ Lyrom the ch_ucsb

for (int 1 = 0; 1 < cookies.length; i++) {

Cookie cookie = cookies[i];
if (cookie.getName () .equals (Musername”)) { LooF 'th"o'-ﬂﬁh +he tookie ﬂi‘i‘a;,'
String userName = cooklie.getValue(); looki .
g‘ 2 ° g () ,F-—-" “oo ing T- a tookie named
out.println(“Hello <+ userName) ; username . ff £hcr¢ is one 5‘£
]

break; the value and Pi‘inﬁ it.
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e ———

TTP/1.1 200 OK _
l;et—Cookie: username:Tomaslesch
Content-Type: text [l

tent-Length: 397 )
"[:J‘:'-:e: ":\Ied, 10 Noy 2003 03:25:40 oMT

Sever: Apache-Coyole L1
Connection: cose

Sevver sends
K Dhis biest

<htmi>

< fhtmi=

—_—

—_—
POST
select/selacts,
eerTast
"faSt:W\\w.WiEkedlysnﬁr‘t.EDm ste2.do TP/
User-ageny: Mozillags o
Cookie:; usern
A:cem:tewxmla icati
,pphcatlhﬂ!xmla licati
html:q=n.9,te>.1.fplain:q=ﬂ. Ay
Jpeg.imagexgiﬁq=n.2,-xn-

aMe=TomasHirsch

xRl m1

8 video/x-m e | text
' Ng.image prg,i

9=0.1 9.image;

Atcept-Language: EN-Us,en;q=10,5
A:cept-Encnding: gzip,deﬂqte

Client sends
' this back.

Servlet-ul urmator foloseste fluxuri pentru a citi continutul unui fisier .jar (bookCode.jar) si a trimite continutul lui

prin intermediul raspunsului HTTP (pentru asta este deschis fisierul sursa cu getResourceAsStream() si este stabilit tipul
continutului cu setContentType() la “application/jar”):

public class CodeReturn extends HttpServliet

public void doGet (HttpServletReguest reguest, HttpServlietResponse response)

throws IOException, ServletException

/——\Wc

response.setContentType (“application/jar”) ;

: want the browser 1o recoani
this is 3 JAR, not HTML, sooiiiiiﬁ

content type 4o “aPPlicafioMJAk”.

ServletContext ctx = getServletContext();
InputStream is = ctx.getResourceAsStream("/bookCode.jar”)

K/ This \)\-'-"'-Jf- say
int read = 0;

s, “ojve me an
for the vesourte
n

imput, stream T
byte[] bytes = new byte[1024]; :::\td 'DookCodc;)ar :
OutputStream os = response.getOutputStream() ;
while ((read = is.read(bytes)) !'= -1) { Heve's the key part but it's just ?ia'm
\ os.write (bytes, 0, read); Jd |.'/9” No‘[‘.}\_ﬂ"-ﬂ 5?55'.3], Jug{; vead the
os.flush () ; JP{R_ by{:r_s, then write the bTECS‘F‘EO
os.close(); +he ou{,?u{: stream that we 5:{. rom

the vesponse obj:t{:-

Servlet-urile pot deschide catre raspunsul HTTP fluxuri de caractere:
PrintWriter writer = response.pEi=sRL3J8];

writer. jJab AR “some text and HTML®) ;

sau fluxuri de octeti:

ServletOutputStream out = response . [Edeiladiitd 00 g
out.(aByteArrayJ H

Servlet-urile pot redirecta browser-ul catre un alt URL folosind metoda sendRedirect():
if (worksForMe) |

// handle the request
} else |

response.sendRedirect (“http://www.oreilly.com”);
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@ Client types a URL info the @ The request goes to the

b The servlet decides that
browser bar... server/Container.

the request should go to a
completely different URL.

The browser gets the response, sees

the "301" status code, and looks for a @ @
"Location” header. The HTTP response has The servlet calls
~ s a status code "301" and sendRedirect(aString) on

a "Location" header
with a URL as the value.

the response and that's it.

response
The browser makes a new request
@ using the URL that was the value of @
the "Location” header in the previous ~ There's nothing unique
response. The user might notice that  about the request, even The server gets the thing
the URL in the browser bar changed...  though it happened to be at the requested URL.
triggered by a redirect. Nothing special here.

How'd I end
up here?
The browser renders the
new page. The user is

; The HTTP response is just
surprised.

like any other response...
f — — except it isn't coming
‘ ) from the location the

client typed in.
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Servlet-urile si JSP-urile pot delega executia catre alte servlet-uri si JSP-uri folosind interfata RequestDispatcher si
0 sintaxa de genul:

RequestDispatcher view =

request.getRequestDispatcher ("pagina.jsp");
view. forward (request, response);

The servlet decides that

@ User types a servlet's URL The request goes the request should go to

into the browser bar... @ to the server/ another part of the web

Container app (in this case, a JSP)

ro_q.u..st ‘
<C‘odeRe1uM’
@ The browser gets the response in the @ ';szzrs\;lgt g:’;stcher o
usual way, and renders it for the user. r‘eouest—: etReGueS;é_. R 1t.4sp") s
Since the browser location bar didn't PR i S LEpatCIeL CrREL LR IR
chonge, the user does not know that view.forward (request, response) ;

the JSP generated the response. and the JSP takes over the response

~

4

a

result.jsp
Pentru a fi initializate individual servlet-urile pot obtine informatii pasate de programator in descriptorul de
desfasurare web.xml:

Ve | —namt a'nd d
You 3¢ ; a. Ef;rc Just make
cuve TES LNSLDE the <sevvlet>

et element in the DD.

<param-name>adminEmail</param-name>

<param-value>likewecare@wickedlysmart.com</param-value>
</init-param>

prin intermediul obiectului ServletConfig asociat servlet-ului:

~.printin(getServletConfig() .getInitParameter (“adminEmail”) ) ;

{ thod

o e 7\ {;,Sc‘rvici(:onﬁg_(} we
Y sevvlet inheyids a Stﬁgcrvfchonﬁﬂo method t:;u?:s .. waik Cor ‘t'"og .
| Sc‘rﬂc{ConEﬁg. P&nd one hr()

methods is u__cﬂnﬂ:?ararnc
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A

MO Servetc, ¢ does not exist

t this Poih{_cm J Y

9% soop... _—

constructor
This is when £he //7 init(ServletConfig) | | destroy()
sevvlet E;CJCS s otk
S,cru‘chLCon;\% objett
\i

By the time the

| im sevv

{15 FUrning service r::gh:ais e
doQet(), doPost(), ete) it's

9ot a Scwfcfconfig.

rvice() :

@ Container reads the Deployment Descriptor
for this servlet, including the servlet init
parameters (<init-params).

I l _ read —5
Container

Container creates a hew ServletConfig
instance for this serviet.

hew
Container

ServletConfig

Container creates a nhame/value pair of
Strings for each servlet init parameter.
Assume we have only one.

new

init parameter

Container from

@ Container gives the ServletConfig references

to the name/value init parameters.

ServletConfig

Container creates a new instance of the

servlet class.
"0

instance of
MyServlet.class

Container

Exemplu de web.xml:

Container calls the servlet's init() method,
passing in the reference to the ServletConfig.

Semlet-

Canfig
String

init(ServletConfig)
!Com‘uine.r l
instance of

MyServlet.class
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<web-app xmlns="http://java.sun.com/xml/ns/JjZee”
¥mlns:xsi="http://www.w3.org/2001/XMLEchema-instance”
xsi:schemalLocation="http://java.sun.com/xml/ns/j2ee/web-app_2 4.xsd”
version="2.4">
<servlet>
<gervlet-name>BeerParamTests</serviet-name>
<serviet-class>com.example.TestInitParams</serviet-class>
<init-param>
<param-name>adminEmail</param-name>
<param-value>likewecarefwickedlysmart.com</param-value>
</init-param>
<init-param>
<param-name>mainEmail</param-name>
<param-value>blooperfwickedlysmart.com</param-value>
</init-param>
</servlet>
<servlet-mapping>
<zservliet-name>BeerParamTests</serviet-name>
<url-pattern>/Tester.do</url-pattern>
</servlet-mapping>
</web-app>

Exemplu de servlet initializat prin ServletConfig:

package com.example;

import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*®;

public class TestInitParams extends HttpServliet

public wvoid doCGet (HttpServlietReguest reguest, HttpServletResponse response)
throws IQException, ServletException
response. setContentType (Mtext/html”) ;
PrintWriter out = response.getWriter();
out.println(“test init parameters<br>");

Enumeration e = getServletConfig().getInitParameterNames();
while(e.hasMoreElements ())

out.println (“<brrparam name = “ + e.nextElement () + “<br>");
1
out.println(*main email is * + getServletConfig().getInitParameter (“mainFmail”));
out.println (“<br>");
out.println(tadmin email is " + getServletConfig().getInitParameter (“adminEmail”));

Pentru a-si transmite informatii (inclusiv parametri de initializare), servlet-urile si JSP-urile care deleaga
executia pot crea atribute ale cererii (in cazul JSP-ului obiectul implicit numit request, in cazul servlet-ului obiectul

request de tip HTTPServletRequest) carora le dau valori:

request.setAttribute ("raspuns", "Comanda a fost trimisa");

si respectiv servlet-urile si JSP-urile carora li se deleaga executia pot obtine valorile acestor atribute:

String raspuns = request.getAttribute ("raspuns");

Pentru a fi initializate in ansamblu aplicatiile Web obtin informatii pasate de programator in web.xml:

<context-param>
<param-name>adminEmail</param-name>
<param-value>clientheaderrorf@wickedlysmart.com</param-value>

</context-param>
You 3iu¢ it a Param—

servlet init Paramet hame and Pavam—value just. |

M’?P{}RT ers, extept Lhic L . . J ike with
] ept this Lim _
or the ﬁ;‘rg I;E The <Contex Eororans <¢on£cx£—}>aram;. element inszcad :-Ft; i:i Jcli Fs&m the
inside an indivi PP, so its not: "> s —Param>.
dug| < o nesteq
;:Zhécxf"Param> Fhs:;:v£¢f> EJcmChf_’? Put
UTSIDE ¢ <web_apps
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prin intermediul obiectului ServletContext asociat aplicatiei WWeb in ansamblu:

out.print.n(getServletContext () .getInitParameter (“adminEmail”) )
L ———

ont) #0 method
Evcry servlet inheriks a The QF{:SCWki?n | ::3 Sﬂ"'“k{cmhﬂ:
(and JSpP have special Sﬂfgcwfthan-ng{() method veburns, surprising ks ehhods is
Eisl decess to 3 contet g ), ot Ard e B
_ .3.5{ln1£?3"’3"“c

Comparatia modurilor de initializare:

Context init parameters Serviet init parameters

Deployment
Descriptor
Within the <web-app> element but NOT Within the <serviet> element for each
within a specific <serviet> element specific serviet
<web-app ...> <servlet>
<context-param> <servlet-name>
<param-name>foo</param-name:> BeerParamTests
<param-value>bar</param-value> let-name>
</context-param>
<!== other stuff including </servle class>
saervlet declarations --> <init-param>
</web_app> <param-name>foo</param-name>
.. " — -
NoJC:IC-C |JC. docsn"‘:. say it ‘.(pa.rarn valuerbar</param-value>
anywhere in the DD for tontext </init-param>
1 5
ini ?ararnc',cﬂ'sn -{'_'hc w&? r{', doe <!== other stuff -->
for sevvlet init parameters. </servlet>
Serviet Code

getServlietContext() .getInitParameter (“foo”); getServletConfig () .getInitParameter (“foo”);
[¥'s the same method name!

Availability
To any serviets and JSPs that are part To only the serviet for which the <init-param> was
of this web app. configured.

{Although the servlet can choose to make it more
widely available by storing it in an attribute..)
q}v\e\’ Cony o

© ” app—wide tontert
& Lt params inside

‘\ (—:{Cs, JSPs ave {:\w;:d into

| L _¢lass serviets S0

Serv/etcdt&\‘) Sepvlefcd(&“) Ser'vlefcd&‘ QJC o ir:i ;\s: - oy
init pav m- ; . :

init params for init params for g,cw\c*; C wside Sep Hesed ‘{(\Q SCW\C{,‘COV\;?)

Sevvlet A inside Serviet B inside
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Pentru a putea initializa o resursa (de exemplu o conexiune cu o baza de date) si a o face disponibila intregii
aplicatii Web se poate folosi tratarea unui eveniment asociat contextului aplicatiei Web:
A eontext listener
is S'll'n?k: im?]ﬂl‘nCT'JC

K~ N\ ServletContextListener is in \/— SevvletContextlistener.

import javax.servlet.?*; javax.sc'rv\cf ?af.kaﬁc-

public class MyServletContextListener implements ServletContextListener |

public void contextInitialized (ServletContextEvent ewent) |
//code to initialize the database connection
//and store it as a context attribute T]'l.g;c are

t
: you get. Boih: two notifieations

public void contextDestroyed (ServletContextEvent event) |
//code to close the database connection

)

Exemplu complex — clasa ascultator al evenimentului (evenimentul creare context, adica creare aplicatie Web):

package com.example; Implemen ¢ jav a“.scwle{:,gavlc-{-,con{cxﬂ.-ls{:ﬂ-cr.

import javax.servlet.*; {

public class MyServletContextListener implements ServletContextListener |

public void contextInitialized(ServletContextEvent event) |

event for the Strv].e{-,con-{;g-.g-{;,

ServietContext sc = event.getServletContext(); Q‘_——- Pﬁk Jd"c

String dogBreed = sc.getInitParameter (“breed”); < Use the tontext to 5:{,
D the init parameter.

of.

Dog & = new Dog(dogBreed) ; &— Make a new o)

sc.setAttribute (“dog”, d); €~—_ Use the tontexnt {o set an attribute (3

; name/object pair) that is the Dog. Now
other parts of the app will be able to get
the value of the attribute (the Dog). ==

public woid contextDestroyed (ServlietContextEvent event) |
// nothing to do here

] ]
: \ We don't need anything here. The Dog

doesn't need to be ¢leaned uwp... when the
tontext goes away, it means the whole
app is going down, ing‘,|udin5 the D03

Clasa atribut (resursa facuta disponibila intregii aplicatii):

package com.example; _
NG'{'-hi“'B. 5?¢L|81 here.
public class Dog { Just a ?hih old Java tlass.
private String breed;

public Dog(String breed) | el use the tontext ; it
ini

this.breed = breed; |\___’ Parameter 5 the arqument [,
J the Dog comstrghy " or

public String getBreed() ({
return breed;

vek will aet the Dog from the
J | O&::-Es::{ ?Jc'ne ng hat the hsl’czncr sets 5
as an atbribute), call the Degs 5€£Brf.ed

method, and print ouk the breed in the

vesponse so We tan see it in Lthe browser.
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Clasa servlet:

package com.example;

import
import
import

public

javax.servlet.,*;
javax.servlet.http.*; -dsogmm'
java.io.*; Nothing spett Jet
‘.clbu'la\‘ sev
Eﬁta

class ListenerTester extends HttpServlet |

public void doGet (HttpServletReguest reguest, HttpServletResponse response)

throws I0Exception, ServletBException |

response. setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println (“test context attributes set by listener<br>");

‘D I’\‘om
w‘NC5Eh{he 051;

. i In(™<br>");
out.println (“<br>") \g\ ri:c Qg\‘“lﬁ,ccoﬁ:: the
Dog dog = (Dog) getServletContext().getAttribute (“dog”); e 1‘1#&“‘:‘; Ihert B'E.‘FORT’/

‘Doﬁ‘” . h 4 s
Lhis servite ME E:S!C Hime.

Q don't forget the castl!
called for the

out.println(“Dog’s breed is: “ + dog.getBreed()):;

1€ Ehings didn't work, THIS is where
we'll £ind out... we'll get a big fat
NuHPoin{:crEqufion if we try to call
getBreed() and there’s no Dog.

Continutul web.xml:

<web-app xzmlns="http://java.sun.com/xml/ns/j2ee”
xmlns:xsi="http://www.w3.org/2001 /¥MLSchema-instance”
xsi:schemalocation="http://java.sun.com/xml/ns/j2ee/web-app_ 2 4.xsd”
version="2_4">

<serviet>

<servlet-name>ListenerTester</servlet-name>

<servlet-classr>com.example.ListenerTester</servliet-class>
</servliet>

<servlet-mapping>

<servlet-name>ListenerTester</servlet-name>
<url-pattern>/ListenTest.do</url-pattern>
</servlet-mapping>

<context-param> We need 3
<param-name>breed</param-name> for the 3T

rncJDC'r

contert init pava 1o Ehis

The listener nee

ol
<param-value>Great Dane</param-value> to t.onsbr“f't the Loy
</context-param>

<listener> Reaiske
<listener-class> €9ister this elass a5 3 |
com.example.MyServletContextListener e <listener> cfc»..::f d:::x;_;mp ORTANT:
</listener-class> inside a <seyvlets element. That e
</listener> ;"""“; because & tontext listenes 'wEUIdh ¢
ervietContext (ywhi '* Tor 3
</web-app> wide) event. The :tlch medns Q?Fficafio..,,

ole point is {o initial;
ny sevvlets are inifiahz:d.
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@ann e Salodg’ Books for the SCWCD 1.4 77 o %_ﬂ
[« | @] ¢| +| @ nttp:/ocalnost:8080/listenerTestListenTest.do OF(a- coogle )
test context attributes set by listener
. . | The secdlet
Dog’s breed is: Great Dane |t musk have workcd£hc Des Stbebuke
hod on
\led a met ‘cLenex-
ﬁ\ajc was set oy the listen
(@) Container reads the Deployment Descrip- @ Container creates a new ServletContext
tor for this app, including the <listener> and for this application, that all parts of the
<context-param> elements. app will share.
new
read —§ ﬁé‘:‘; Bontal
Container |- ot ntainer
w;b xml ServletContext
Container creates a name/value pair of @ Container gives the ServletContext refer-

Strings for each context init parameter.
Assume we have only one.

_— Eahfc%tt 'mH;
Container parameter
{ feom DD

String

ences to the name/value parameters.

ServletContext

@ Container creates a new instance of the
MyServletContextListener class.

new

Container

instance of
MyServietContextListener.class

!Con‘rainer I_con‘texﬂni‘tialized(Servle‘tCon'rex‘rEvenﬂ

Container calls the listener's

contextInitialized() method, passing
in a new ServletContextEvent.

The event object has a reference to
the ServletContext, so the event-
handling code can get the
context from the event,
and get the context

init parameter from

the context.

ServletCantextEvent

¥

listener
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Listener asks ServletContextEvent fora
reference to the ServletContext.

ServletContextEvent

listener

Listener asks ServletContext for the
context init parameter "breed” .

@ getInitParameter("breed")

listener

ServletContext

Listener uses the init parameter to
construct a new Dog object.

@ new

, instance of Dog.class
listener

@) Listener sets the Dog as an attribute in
the ServletContext. @

@ setAttribute("dog"”, d) ~——‘?O

ServletContext
listener

@ Container makes a new Servlet (i.e., makes
a new ServletConfig with init parameters,
gives the ServletConfig a reference to the
ServletContext, then calls the Servlet's
init() method).

Servlet-
Servlet- Context

Config String

lCon‘miner I - init(ServletConfig)
instance of

ListenerTester.class

Attributes

@2 Servlet gets a request, and asks the
ServletContext for the attribute "dog".

@_/ getAttribute("dog") @

Servlet ServletContext

@3 Servlet calls getBreed() on the Dog
(and prints that to the HttpResponse).

getBreed()

Servlet Dog
Parameters

Types Application/context

Request

Theve is ne se'r\rle{f
Session s?cr,'vc'ut. atbvibute ( Ju_‘-{',
use an instante vaviable)-

Application/context init parameters
Request parameters

Servlet init parameters |, such thing as |

session ?a'r&"-ﬂ{f'rs‘-

Method to set

setAftribute(String name, Object value)

You CANNOT set Application and
Servlet init parameters—they're set
in the DD, remember? (With Request
parameters, you can adjust the query String,

but that's different.)
Return type Object String «— B d.lg;crcnc,cl
Method to get getAttribute(String name) getinitParameter(String name)

tast

Don}'{; ;okac{; '{:ha{: &E'{;Hbu‘{xs must be
» since the veturn -{;}‘Fc is Ochﬁf.
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Tipuri de ascultatori de evenimente si evenimentele asociate

Scenario

Listener interface

Event type

You want to know if an attribute in a
web app context has been added,

javax.serviet.ServietContextAttributeListener
attributeAdded

ServletContextAttributeEvent

removed, or replaced. aftributeRemoved
attributeReplaced
You want to know how many javax.servlet.http.HttpSessionListener HttpSessionEvent
concurrent users there are. In other sessionCreated
words, you want to track the active sessionDestroyed
sessions. (We cover sessionsin
detail in the next chapter).
You want to know each time a javax.serviet. ServietRequestListener ServletRequestEvent

request comes in, so that you can
log it.

requestinitialized
requestDestroyed

You want to know when a
request attribute has been added,
removed, or replaced.

javax.serviet.ServletRequestAttributeListener
attnbute Added

attributeRemoved

attributeReplaced

ServletRequestAttributeEvent

You have an attribute class (a class
for an object that will stored as an
attribute) and you want objects of
this type to be notified when they are
bound to or removed from a session.

javax.serviet.http.HttpSessionBindingListener
valueBound
valuelnbound

HttpSessionBindingEvent

You want to know when a session
attribute has been added, removed,

javax.serviethttp HttpSessionAttributeListener
attribute Added

Wateh out Lor this naming

HttpSessionBindingEvent
'ma:om'ns{tntj‘!l The Event

or replaced. attributeRemoved o AbrbubeListener is NOT what. you
attributeReplaced fj;ji{f;i'i’;c ¢t WetpSessionfittributeEvent).
You want to know if a context has javax.serviet.ServietContextListener ServietContextEvent
been created or destroyed. contextinitialized
contextDestroyed
You have an attribute class, and javax.serviet.http. HitpSessionActivationListener HttpSessionEvent

you want objects of this type to be
notified when the session to which
they're bound is migrating to and
from another JVM.

sessionDidActivate
sessionWillPassivate

[£'s NOT ""H{{?stsionﬁr.{'wa{ionEu ent’

Tipuri de scopuri ale atributelor: - atribute accesibile la nivel de aplicatie (context)

serviet

Gey

Everyone in the application has access

Context Attributes get K Senviet
‘ "Admin
Email”
y foc@wi e diysmart com ge f SEM -
Database "Concurrent et
Connection Users”
42
Geyr
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- atribute accesibile la nivel de sesiune:

Session Attributes

JSP View

Servlet B
Accessible to only those with access to a specific HttpSession

- atribute accesibile la nivel de cerere:

REQUEST Attributes

— | "BeerRecommendation”
?m'ﬁr “"Moose Drool”

Controller

JSP View

Accessible to only those with access to a specific ServletRequest

Atributele la nivel de context nu sunt thread safe.

Yikes! Another servlet that is part of the
same web app, Yunning in 3 scf'arajcc thread
tan set the “bar” attribute.

And that's not all... the Container might
launch another thread for Serviet A to
handle a3 £hird client...

Client €

In between when secvlet A ic_{}

getServletContext () .setAttribute (“foo®, “227); é/_/ th value o-F “ba‘r“ and then
. [ ]
etServietContext .sethAttribute (“bar”, “427); [ w of,'nﬂr
g () { ¥ )i o't '{','l'iﬂ \-'31.": ba'r y an

| : cor let "C,'r-‘rﬂad snutk in and st
out.printlin(getServietContext () .getAttribute (“foao™)); scrr\r"c u: “nt e
out.println({getServlietContext () .getittribute (“*bar”)); “bar” to dikfe

j let A
Co by the time seeviet 11
?hnzcd the value of ‘:Di: it
had been ¢hanged o VI
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Servlet A sets the context attribute Servlet A sets the context attribute
“foo" with a value of "22". "bar” with a value of "42".

& ()

Thread A ServletContext , Theead A
String
@ Thread B becomes the running thread (thread @ Thread A becomes the running thread
A goes back to Runnable-but-not-Running), and again, and gets the value of "bar” and
sets the context attribute "bar” with a value prints it fo the response.

of "16". (The 42 is now gone.)

£ you synthronize the sevvice But you won't do anything
method, You WILL stop the to stop OTHER servlets/
Container from starting any Regardless of whether £he
other methods for new vequests sevvite methods in other
toming into sevvlet A. So this servlets are synchronized
WILL proteet the context or not... it still means
A attributes from being aceessed other parts of the app
j====222 by more than one thread have attess to the tontext
Client C running 3 sevvite method of attributes.

Sevvlet A

Sincronizarea trebuie facuta pe context:
public void doGet (HttpServlietReguest reguest, HttpServletResponse response)

throws I0Exception, ServletException |

response. setContentType (“text/html”) ;

PrintWriter out = response.getWriter();
out.println(“test context attributes<br>"); Now we're SCJLJC.mS the 1-‘;;" on the
. Il This is the wa
context iksel 1! : (
synchronized (getServletContext()) { ?v\o’r.ct‘-{ tontext attribute state ou
getServletContext () .setittribute (“foo”, “227); doniJC w3n£ s\’mc.hm-lud(t-hﬂ'}

getServletContext () .setittribute (“bar”, “427);

out.println(getServlietContext () .getittribute (“"foo”)):;
out.println(getServietContext () .getAttribute (“bar”)):;
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4.5. Tehnologia Java ServerPages (JSP)

Servlet-urile au unele dezavantaje. Trebuie scrise String-uri complexe (care includ caractere escape, de exemplu
\" in locul fiecarei ghilimele care trebuie trimisa pe flux pentru a face parte din continutul HTML) pentru
fiecare linie de cod HTML care urma sa ii fie trimisa clientului. Sunt necesare cunostinte de Java pentru a scrie
intreg codul unui servlet.

Pentru ca puterea servlet-urilor Java sa fie pusa la dispozitia celor ce se ocupa de dezvoltare web fara a-i obliga
sa invete Java a aparut specificatia Java ServerPages (JSP), care combina puterea si extensibilitatea limbajului
Java cu simplitatea si usurinta de folosire a scripturilor pe baza de etichete.

O pagina JSP este un document text ce contine 2 tipuri de text: static, ce poate fi exprimat in orice tip de format
bazat pe text (HTML, WML, XML, etc.), si continutul JSP propriu-zis altfel spus dinamic.

Pentru a se ajunge de la continutul unei pagini JSP la continut generat dinamic se parcurg trei etape:

- translatia, in care pagina JSP este transformata de catre containerul de JSP-uri intr-un servlet (de ex.
pagina.jsp este translatata in pagina_jsp.java) — realizata doar atunci cand servlet-ul nu a fost anterior generat
sau atunci cand servlet-ul este mai vechi decat pagina JSP

- compilarea, in care servletul obtinut la primul pas este compilat de catre containerul de JSP-uri (de ex.
Din pagina_jsp.java se obtine prin compilare pagina_jsp.class) — realizata doar atunci cand containerul a

generat un nou servlet
- executia (prelucrarea cererii), in care cererile catre pagina JSP sunt directionate catre servlet (care va

genera raspunsul).
hello.jsp
Server with
ISP Contamer o
Translation

Cliemt -~ phase

hello_j=p java
o GET /hellojsp 'B Generate

Codmipile

<himl=Hellal<himl= - .o

fxpr% a

Request
pracessing
phass

/— JSP moving parts \\

Application Server

Web Container

o— "TTF 4 ﬁi
requeast ” " —
g o
€y - & Serviets o
|- - (=]
z 5 m 3
g & ] JSPs
E g 2
2 =
E ] JS5P Serviets
Li=]
3
HTTF - "
"_response -

static docs
(HTML,CSS etc)
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Comentariile din paginile JSP sunt de doua feluri:
- comentarii JSP propriu-zise, care nu ajung in paginile generate dinamic:

<%$-- Comentariu JSP propriu-zis --%>

- comentarii SGML (HTML, WML, XML), care ajung in paginile generate dinamic:

<!-- Comentariu HTML -->

Elementele constitutive ale sintaxei JSP sunt tiparul (template text — HTML, WML, XML) si elementele JSP:
directivele, elementele de scripting si actiunile.

<%@ page language="java" contentType="text/html" ﬁ{.zl— JSE eleitent

<html:
<body bgcolor="white">» femplate text
£jspruseBean
id="userInfo"
class="com.ora. jsp.beans.userinfo.User InfoBean™> |— /5 element
¢jsp:setProperty name="userInfo” property="*"/>
</]sp:useBeans

The following information was saved:
4T &) — termplate fext

¢lixUser Name:

<jsp:getProperty name="userInfo”

— ISP efartren!
property="userName" /> HrEE

¢li*Email Address: — remyplate fext

<jsp:getProperty name="userInfo” [,
property="emailAddr"/> /5P element
c/uls
/oy — ferryalate fext
S html>

Directivele sunt elemente JSP care furnizeaza informatii globale pentru faza de translatie (se adreseaza
containerului). De exemplu, directiva page specifica atribute ale paginii generate, cum ar fi bibliotecile
importate sau tipul de continut generat.

<$-- import clasa biblioteca --%>
<%@ page import="java.util.Date” %>

<%$-- tip de continut generat --%>
<%@ page contentType="text/html” %>

Directiva include specifica includerea statica a continutului unui fisier in continutul celui curent in faza de
translatie (anterioara compilarii):

<%$-- includere continut fisier statica (in timpul translatiei sau compilarii) --%>
<%@ include file="altJSP.jsp” %>

Static include <%@ include %> | Dynamic include <jsp:include .....>

During the franslation or compilation phase all the | The dynamically included JSP is compiled into a separate Serviet.

included JSP pages are compiled into a single Servlet. It is a separate resource, which gets to process the request, and
the content generated by this resource is included in the JSP
response.

No run time performance overhead. Has run time performance overhead.
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<%@ include... %>
T O
Including and Included Combined Combined Page
Pages Source Servlet

Elementele JSP, inclusiv directivele, pot fi specificate si folosind sintaxa de tip XML.:

<%$-- includere continut fisier statica - format XML --%>
<jsp:directive.include file="altJSP.jsp” %>

Actiunile sunt elemente JSP care furnizeaza informatii pentru faza de executie (se adreseaza containerului). De
exemplu, actiunea include specifica includerea continutului unui fisier in continutul celui curent in faza de

executie (dupa compilare):

<%-- includere continut fisier dinamica (in timpul executiei) --%>
<jsp:include page="altJSP.jsp” %>

Includerea este in acest caz dinamica (raspunsul este inclus, nu codul, rezultand doua servlet-uri distincte) in
faza executiei.

Request,l, <jsp:include. . _/D
Original Request / _
page _

Responsel

Included
page

JSP-urile pot delega executia catre alte servlet-uri si JSP-uri folosind o sintaxa de genul:

<jsp: forward page="localURL" />

Requestl <jsp:forward. .. Z})

Original — /Request —— | Forwarded

page —— page

Responsel

Actiunea useBean conduce la instantierea unui obiect dintr-o clasa JavaBean (cu rol de helper, model, etc.)
specificata (prin ciass) si cu nume al referintei specificat (prin id) care va putea fi utilizat apoi prin
intermediul referintei:

<%-- Instantiere obiect JavaBean --3%>
<jsp:useBean id="orar” class="model.Orar” %>
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Elementele de scripting sunt elemente JSP cu ajutorul carora se include cod Java in pagina (urmand ca acesta
sa ajunga nemodificat in codul servletului obtinut prin translatie). Exista 3 categorii de astfel de elemente:
declaratiile, expresiile si scriptlet-urile.

Declaratiile introduc metode (situatie rar intalnita) si campuri (variabile instanta - care nu sunt thread safe) ale
servlet-ului (sintaxa include caracterul ! care poate fi interpretat ca “atentie”):

<%-- declaratie variabila instanta a servlet-ului --%>
<%! private String s; %>

<%-- declaratie metoda a servlet-ului --%>
<%! public String getS() {return s;} %>

Expresiile Java ajung sa fie evaluate in codul servlet-ului obtinut prin translatie (spre deosebire de declaratii si
scrptlets, sintaxa nu include caracterul ;):

<%-- expresie --%>
<%= 2*a*b %>

Un scriptlet este 0 secventa de instructiuni Java care ajung sa fie incluse nemodificate in codul servlet-ului
obtinut prin translatie (variabilele declarate in interiorul lor sunt locale):

<%-- scpriptlet --3%>
<%
String user = null; // variabila locala
username = request.getParameter ("user"); // “request” este un obiect implicit

oe
\2

Exemplu de scriptlet care utilizeaza decizii si bucle:

<html> : . r ' Y
‘=8 http: / fexample.taglib.con:B888 /example/
<body> 2 http: //example.tag ple;
<% for (inti=0;i<5;i++){ %> J Fle Edit View Favorites Tools Help
<p> Your virtual coin has landed on JAgdress I@ bt 1/ feséa mple. tagii, cor 18088 fexany
<% if (Math.random() < 0.5) { %> . .
he(;ds(_ 0 ) {% Your virtual coin has landed on heads.
<%} else { %> Your virtual coin has landed on tails.
tails.
<%} %> Your virtual coin has landed on tails.
<p> irtual coin has landed on head
<%} %> Your virtual coin hasg landed on heads.
</body> ] . .
</html> Your virtual coin has landed on tails.

Exemplu de scriptlet care genereaza dinamic un tablou:

<table. border="1"> & chapters-mult[1] - Ng - Ellij
<% for (int row =1; row < 11; row++) { %> He Edt Format Hep
< Bk E of H
tr> . <table border="1"> -
<% for (int column = 1; column < 11; column++) { %>
<td><tt><%=row * column %></tt></td> <tr>
<%} %>
%} % <tde<ttzl</tte</td>
</tr>
<% } %> <td><tt>2</Tt></td>
</table>
<tde<tieda/tte</td:
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Obiectele implicite au rolul (asemanator celor din limbajul JavaScript) de a oferi acces la diferite resurse
(cererea, raspunsul, contextul aplicatiei, sesiunea curenta, configuratia servlet-ului care rezulta, pagina JSP):

Implicit object | Scope | comment |
request Request Refers to the current request from the client.
response Page Refers to the current response to the client.
pageContext Page Refers to the page’s environment.
sessian Sessian Refers to the user's session.
application Application Same as SemvletContext. Refers to the web application’s environment.
out Page Refers to the outputstream.
config Page same as ServletConfig. Refers to the servlet's configuration.
page Page Refers to the page’s Servlet instance.
exception Page exception created on this page. Used for eror handling. Only available if it is an

errarPage with the following directive:
<%@ page isErrorPage="trus" %>

The “exception” implicit object is not available for global error pages declared through
web.xml. You can retrieve the java.lang. Throwable object as follows:

<%= request.getAttribute("javax.servlet.error.exception") 5>

Tag-urile JSP_standard (implementate ca clase Java) au rolul de a inlocui cat mai mult din codul Java cu
elemente asemanatoare celor HTML / XML.:

Using scriptlets | Using JSTL tags

<html> <%@ taglib prefix="o"
<head> uri="http//java.sun.comn/jstl/core”>
<title>simple example<dtitle
</head> <html=
<body> <head><title>szimple examplec<title></head>
<% <body>
for{int i=0; i<5; i++) { «<g:forEach var="1i" begin="1" end="5" step="1">
£ <orout value="S5{i}"> <br/>
<%= 1 %> <br/> </c:forEach>
</body>
<% 1 %> </html>
</body>
</html> The above JSP code consists entirely of HTML & JSTL tags (in bold).
The above JSP code is hard to read and maintain.

Principalele biblioteci de tag-uri standard:

Description Tag Prefix Example
(recommended)
Core Tag Library - looping, | c Soiout vaiie="Sinello;” I
i . __— Spvd = =ref * n e=f Petarf 17
condition evaluation, basic input, PIE FeEE o FEEEILIINES BEREE 1D -
output etc <c:forEach items="5{addresses}” var="address"> .
Formatting/Internationalization | fmt <fmt:formatNumber value="%{now.time}” />
Tag Library — parse data such
as number, date, currency etc
XML Ta_g Library - tags to | x <x:forEach 3elect="%doc/books/book" var="n">
access XML elements. <x:out select="S5n/title™ [»>
</x:forEach>
Database Tag Library - tags to 3q| <8ql:aquery var="emps” 3gl="3ELECT * FROM Employee”:
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Principalul avantaj al JSP-urilor consta in introducerea template-urilor de continut static (posibil de
creat in formate non-HTML: WML, XML) care pot fi realizate de dezvoltatori specializati in proiectarea
interfetelor Web. Exemplu WML

<%@ page contentType="text/vnd.wap.wml;charset=UTF-8"
import="java.text.*, java.util.*"
%><?xml version="1.0"7?>
<%
SimpleDateFormat df = new SimpleDateFormat("hh:mm a");
s>

<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN"
"http://www.wapforum.org/DTD/wml 1.1.xml">
<wml>
<card id="time" title="Time">
<p>It's <%= df.format(new Date()) %>.</p>
<p> (Do you know where your laptop is?)</p>
</card>
</wml>

its 10006 P,
(Do you kndw whers
your laptop is7)

Deoarece insa partea de prelucrare a informatiei necesara generarii de continut dinamic este mai greu de scris in
JSP, si este preferabil sa fie separata pentru a fi scrisa de programatori Java, s-a trecut rapid de la lucrul
exclusiv cu pagini JSP (arhitectura numita “model-0” sau “model-less”) la delegarea sarcinilor de stocare si
prelucrare catre coduri Java care pot fi clase Java clasice (POJO — Plain Old Java Objects) sau componente
JavaBeans. Arhitectura care a rezultat poarta numele de “model-1".

\
-
J

O clasa JavaBean simpla (reprezentand cod reutilizabil ce contribuie la realizarea sarcinilor aplicatiei):

public class HelloBean implements java.io.Serializable {

}

private String name = "world"; // proprietate
public String getName () ({ // metoda accesor (getter)

return name;

}

public void setName (String name) { // metoda accesor (setter)

this.name = name;

}

Utilizarea bean-ului intr-o pagina JSP:

<jsp:useBean id="hello" class="HelloBean"/>
<jsp:setProperty name="hello" property="name"/>

Hello, <jsp:getProperty name="hello" property="name"/>!

O forma de delegare a sarcinilor de stocare si prelucrare catre coduri Java a fost folosita si in cazul
aplicatiei Web cu servlet-uri (clasa Orar incorporand parte din prelucrarea si stocarea datelor).
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Aceasta arhitectura este potrivita pentru aplicatii Web mici. O mai buna gestiune a sistemului, o0 mai buna
separare a responsabilitatilor de dezvoltare si 0 mai buna specializare a tehnologiilor utilizate sunt necesare
pentru aplicatii mari. Acest avans a fost obtinut prin introducerea arhitecturii care poarta numele de “model-2”
sau MVC (model-view-controler) in care se folosesc 3 categorii de componente realizate cu tehnologii diferite:

- controlerul (realizat in general cu un servlet) primeste cererile, apeleaza la model pentru a realiza
actualizarea datelor de stare si prelucrarile necesare aplicatiei, si in final deleaga prezentarea catre componente
specializate

- modelul (realizat sub forma de componente JavaBeans) se ocupa de pastrarea datelor (starii) si de
prelucrarile necesare,

- view-ul este format din componente de prezentare (in general pagini JSP) care sunt folosite pentru
a genera continutul raspunsului.

/ Model-2 pattern (Model, View, Controller architecture) \

//— Web Container \
Serviet Java Beans I
] (Controller) ) ) (Maodel) |
1. request e.g. CRMServiet with 2. Instantiate e.q. crm.class with 3
control logic processing logi
user <
5

JSP page

i (View)

6. response e.g. crm.jsp with

display logic

\_ AN
Dezvoltarea unei astfel de aplicatii poate fi realizata modular de specialisti in servlet-uri, specialisti in

proiectare Web si scripting JSP (inclusiv utilizare si dezvoltare de biblioteci de tag-uri) si specialisti in
proiectare si programare orientata spre obiecte.

Serviet

_|:-ul:u1'1c class OrderServlet...{
public veid deGet(...)

- :;Eb-ean,isﬂrderualid{,..j]l{
Fegliest pYOCessing 1
,-----I- bean.savelrder(...);

forward("conf.jsp");
}
1
Pure Serviet —
public class OrderServlet...{ IK5p
public void doGet{...}{ e htuls
if(isOrderValid(req)}{ ooy . bodis
savelrder(req); I’;‘:ﬁ Each i = der}”
out.println(®chtml>"); J plrﬁfn?urli.ﬂ bl e e
out.println(®cbody>"); ¢/c:forEachs
</body>
private void isOrdervalid(...){ LSl
} _ JavaBeans
private void savelrder(...}{ I
}} is{rder\Valid()
H | |

Business g savelrder|)
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CONTROLLER

Cevvlet

\( Controller
JeP
%

the model,

VIEW

Responsible for the
presentation. It gets the

state of the el from

the Controller (althoughnot | <

directly: the Controller puts | Plain old
the model data in a place where % Java

the View can find it). It's also
the part that gets the user
input that goes back to the
Controller,

View

Model }/
&

Comportamentul unei aplicatiei care utilizeaza arhitectura MVC:
Web Server

Takes user input from the request
and figures out what it means to

Tells the model to update itself,
and makes the new medel state

available for the view (the JSP),
Holds the real business logic and the

MODEL

state. In other words, it knows the
rules for getting and updating the
state,

A Shopping Cart’s contents (and the
rules for what to do with it) would be
part of the Modelin MVC,

It's the only part of the system that
talks to the database (although it
probably uses another ob ject for the
actual DB communication, but we'll
save that pattern for later..)

Container

== @
Client
Controlle
D
servlet

O

Beerkxpert o 4
cnmpnnigntef

1 - The client makes a request
for the form. himl page.

2 - The Container retrisves the
form.html page.

3 - The Container retums the

Mode! page to the browser, where the
o user answers the guestions on
'Z the form and...

['I'r"la'w.
usk a2 POJO
""\:!I}lf:i Java g\,ﬁctﬂ-

4 - The browser sends the

Container

request data to the container.

5 - The Container finds the
correct senvlet based on the

)

—_

ntainer

— @

Beertxpert
component

URL, and passes the request to
the servlet.

6 - The servlet calls the
BeerExpert for help.

T - The expert dass returns an
answer, which the sendet adds
to the reguest object.

8 - The sarvlet forwands the
request to the JSP.

9- The JSP gets the answer
from the reguest objed.

F"r'cn-n here on m-‘L when
you don'k see the web
sEYVer, assume it's there.

10 - The JSP generates a page
for the Container.

11 - The container retums the
page to the happy user.

Structura de directoare si fisiere in cazul utilizarii serverului-container Tomcat:
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;‘1}3 is the Tmﬁa{: hin e

rrEﬁforyj it mighi b
haenggl som:f.h'mg elze like:
J&ar{:a—ﬁmca{hia.f‘?_

Tomcat-s ific

pee This part of the
divectory strueture

it requived bﬂ:r Tomeat,
and # must be di'rff.ﬂﬂf
inside the Tomeat heme
divectory.

The name of
the web app.

This di'-er.ﬁw,r name also vepresents
the “tontert voot” which E'F'mmz
uses when vesolving URLs. We'll

explore this tontept n qreat dedsil
in the d!’Pinrmenf thapter. \e
EW‘J'{-IH“'EI BELOW this

dotted line |S the webapp, and
will be the same vegardless of
Your Container vendor.

Part of the Serviets
specification

form html resultjsp

L H}_his we b v
. ile MUST be in
paat WEB-INF

web xml

This package shrutture s exactly what d
in the devﬁi}’menﬁ animmrnELnlcss N:HI::E
deploying Yyour elasses m 3 JAR (we'll £alk about
Blat ter in ;:Ehe biqk:',;btn‘,rou MUST put the
package divettory struttive immediatel v
WEBINF s e e el nde

Application-specific

rLad 1Wa1
3301 a1
Bl AL

BearSolact.class BearExpartclass
Clasa model:
package com.example,.model;
import java.ubil, *;

public ¢claszs BeerExpert |
public List getBrands (String color) |

Ligt brands = new ArrayList();

if (color.eguals(™amber™)) |
brands.add ("Jack amber™);
brands.add (“"Bed Moose™) ;

}

elae |
brands.add{"Jail Pale Ale");
brands.add (“"Goult Stout™);

}

return (brands) ;
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Clasa servlet controler:
package com.example,web;

import com.example.model . *;
import javax.servliel.*;
import javax.servlieb.htbp.*;
import java.lo.*;

import java.util.*;

public class BeerSelect extends HtbpServlet |
public void doPost({HttpServletReguest reguest,

HbtpServletResponse response)
throws I0Exception, ZervletException |
Ff response.setContent Type (“text/html™) ;

—

ff remove the old test output WNew that the JCP e ﬁﬂirug,'!:o
j.j. J:":J.I:'LLW:IJ. I.r-Jr-: .li::.u_l.. .= i_.%irr_lom.mqu?l.-:\l:-“_-e; { L;rq . P‘radut: '!:hc au{:?u-b we should
df out.println("Beer Selection Agwice<br>") ; remove 'H'I-t | | GI-"!:FH'!: -F'rcrn '!:hl:

servlet. We tommented it out so
that you tould still see it heve.

String ¢ = reguest.getParameter (Mcolor”):
SF out.println ("<br>Got beer color ™ + ¢);

BeerExpert be = new BeerExpert () ;
List result = be.getBrands(c);

Add an attribute to the veqlws-[;

obiect for the JSP 4o use. Notite
request. setAttribute (“styles”, result); *:'-—-'/ {},{ JSP s looking for rbfles"-

RequestDispatcher view =

request.getRequestDispatcher (“result. jsp”); e fhsﬁahfi;& . "
Eﬂugs

dis
view.forward (request, response) ; Pateher for the JEP.

f\h Use the vequest dispateher 4o ask
the Container 4o trank up the JSP,
sending it the request and response.

Pagina JSP view:
This is a “P‘}EF direttive”
<%@ page import="java.,util,*” %> & Gue've Bink it's pretty
obvicus what this one does).

<hodys Some standard HTML (which is known as
<hl align="center”>Beer Recommendations JSP</hl> é"f “template text” in the JSP world).

<html>

<p>
<%

Lizt styles = (List) reguest . getattribote (Mstyles™);

Iterator it = styles.iterator(); K\—

while (it . hastext ()} | Here we've E{{inﬁ an attribute

out.print (“<br>try: ™ + it.next()); from the vequest object A

} little later in the book, wel
> Some standard Java si'H:.inﬁ explain everything about
</body> nside <% ‘.’rﬁ_:- tags (Lhis is attributes and how we managed
< ntmis known as seviptlet code). to gt the vequest object..
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Efectul executiei:
e form.huml
Be ol ef+] ~ Q- Google
EL]l  Apple Mac Amazon eBay Yahoo! MNewsw
Beer Selection Page
Select beer characteristics
Color: Clight 2]
“Submit )
7
e form.html
Be e+ Q- Coogle
[I1 Apple Mar Amazon oBay  Yahoo! MNowsw
P
Beer Recommendations JSP
try: Jack’s Pale Ale
try: Gout Stout
e

Cazul clasei Orar (de aceasta data componenta JavaBeans) cu rol de componenta model:

1 package model;

2

3 import java.beans
4 import java.io.Se
5

6 public class Orar
7

8 private Strin
9

10 public Orar ()
11 orar = ne
12 // popula
13 orar[0] =
14

15 orar[1l] =
16 orar[2] =
17 orar[3] =
18 orar[4] =
19 orar[5] =
20 orar[6] =
21 }

22 public String
23 return or
24 }

25 public void s
26 orar[zi]
27 }

28 }

Se poate observa ca Orar
Serializable (asa incat star

* -
L

rializable;
implements Serializable {
gl[] orar; // camp ascuns (starea obiectului)

{
w String[7]; // alocarea dinamica a spatiului pentru tablou
rea tabloului cu valori

"Luni este curs TPI la seriile D si E " +

"si laborator TPI la seria E.";

"Marti nu sunt ore de TPI.";

"Miercuri este laborator TPI la seriile D si E.";

"Joi este laborator TPI la seria D.";

"Vineri este laborator TPI la seria D.";

"Sambata nu sunt ore de TPI.";

"Duminica nu sunt ore de TPI.";

getOrar (int zi) { // metoda accesor - getter

ar[zi]; // returneaza referinta la tablou
etOrar (int zi, String text) { // metoda accesor - setter
= text; // inlocuieste un element

face parte dintr-un pachet de clase intitulat model si implementeaza interfata
ea obiectelor Orar poate fi persistata sau poate fi transferata in retea folosind RMI).

Un JSP care sa permita accesul la obiecte Orar si sa realizeze sarcinile aplicatiei (pastrand pe cat posibil
formatul de la lucrarea anterioara) ar putea fi organizat astfel:

- un template (formularul pentru acces) preluat din continutul paginii HTML reprezinta partea statica,

- obiectul clasei Orar este instantiat cu ajutorul unei actiuni JSP si accesibil la nivel de sesiune (efectul

fiind similar utilizarii HTT
- un scriptlet decide si gen

PSession),
ereaza continut dinamic ca efect al accesului prin formular,
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1 | <%@page contentType="text/html"%>

2 | <%Q@page pageEncoding="UTF-8"%>

3 | <html>

4 <head>

5 <meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
6 <title>JSP Page</title>

7 </head>

8 <body>

9 <hl>Pagina JSP acces orar (Model 1)</hl>

10 <hr><form name="input" action="PaginaJSP.]jsp" method="get">

11 <input type="radio" name="zi" checked="checked" value="0"> Luni
12 <br> <input type="radio" name="zi" value="1"> Marti

13 <br> <input type="radio" name="zi" value="2"> Miercuri

14 <br> <input type="radio" name="zi" value="3"> Joi

15 <br> <input type="radio" name="zi" value="4"> Vineri

16 <br> <input type="radio" name="zi" value="5"> Sambata

17 <br> <input type="radio" name="zi" value="6"> Duminica

18 <hr>

19 <input type="radio" name="serviciu" checked="checked" value="getOrar">
20 Obtinere orar
21 <br><input type="radio" name="serviciu" value="setOrar"> Modificare orar
22 <input type="text" name="modificare" value="">
23 <input type="submit" value="Trimite">
24 </form>
25 <hr>
26 <jsp:useBean scope="session" id="orar" class="model.Orar" />
27 <%
28 try {
29 int zi = Integer.parselnt(request.getParameter("zi"));
30 // Daca serviciul cerut e obtinere orar
31 if (request.getParameter ("serviciu").equals("getOrar")) {
32 out.println ("<b>Orarul cerut:</b> <br>" + orar.getOrar(zi)) ;
33 }
34 // Daca serviciul cerut e modificare orar
35 else if (request.getParameter ("serviciu") .equals("setOrar")) ({
36 String modificare = request.getParameter ("modificare");
37 orar.setOrar(zi, modificare) ;
38 out.println("<b>Modificarea ceruta:</b> <br>" + orar.getOrar(zi));
39 }
40 } catch (NumberFormatException ex) {}
41 %>
42
43 </body>
44 | </html>

Pagina JSP se auto-refera, asa incat in cazul primei accesari (deoarece nu a fost in prealabil selectata nici o
zi) este necesara tratarea exceptia de tip NumberFormatException.

Pagina HTML care contine formularul pentru accesul la servletul controler, reutilizabil si in paginile
JSP (prin includere):

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Acces orar</title>
</head>
<body>

<hl>Formular HTML acces orar</hl>
<hr><form name="input" action="ServletControler" method="get">
<input type="radio" name="zi" checked="checked" value="0"> Luni
<br> <input type="radio" name="zi" value="1"> Marti
<br> <input type="radio" name="zi" value="2"> Miercuri
<br> <input type="radio" name="zi" value="3"> Joi
<br> <input type="radio" name="zi" value="4"> Vineri
<br> <input type="radio" name="zi" value="5"> Sambata
<br> <input type="radio" name="zi" value="6"> Duminica
<hr><input type="radio" name="serviciu" checked="checked" value="getOrar">
Obtinere orar
<br> <input type="radio" name="serviciu" value="setOrar"> Modificare orar

<input type="text" name="modificare" value="">
<input type="submit" value="Trimite">
</form><hr>
</body>

</html>
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Un servlet cu rol de controler va accesa informatiile din Orar si le va pasa prin intermediul unui
atribut nou al cererii catre o pagina JSP selectata in functie de valoarea unui parametru din formular.

1 | package controler;

2

3 | import model.Orar;

4

5 | import java.io.*;

6 | import java.net.*;

7 | import javax.servlet.*;

8 | import javax.servlet.http.*;

9

10 | public class ServletControler extends HttpServlet ({

11

12 protected void processRequest (HttpServletRequest request,

13 HttpServletResponse response) throws ServletException, IOException {
14 // Transformarea obiectului orar in atribut al sesiunii curente pentru

15 // salvarea starii lui

16 HttpSession ses = request.getSession();

17 Orar orar = (Orar) ses.getAttribute ("orar");

18 if (orar == null) { // Daca nu exista orarul salvat ca atribut al sesiunii
19 orar = new Orar();

20 ses.setAttribute ("orar", orar);

21 }

22

23 // Obtinerea parametrilor introdusi de utilizator in formular

24 int zi = Integer.parselnt (request.getParameter ("zi"));

25

26 RequestDispatcher view;

27

28 // Daca serviciul cerut e obtinere orar

29 if (request.getParameter ("serviciu") .equals("getOrar")) ({

30 view = request.getRequestDispatcher ("RezultatObtinereOrar.jsp") ;

31 }

32 // Daca serviciul cerut e modificare orar

33 else if (request.getParameter ("serviciu") .equals("setOrar")) ({

34 String modificare = request.getParameter ("modificare") ;

35 orar.setOrar (zi, modificare) ;

36 view = request.getRequestDispatcher ("RezultatModificareOrar. jsp") ;

37 }

38 // Daca serviciul cerut nu e recunoscut

39 else {

40 view = request.getRequestDispatcher ("ServiciuNeimplementat. jsp") ;

41 }

42

43 request.setAttribute ("raspuns", orar.getOrar(zi))

44

45 view. forward (request, response) ;

46 }

47 protected void doGet (HttpServletRequest request, HttpServletResponse response)
48 throws ServletException, IOException { processRequest (request, response);
49 }

50 protected void doPost (HttpServletRequest request, HttpServletResponse response)
51 throws ServletException, IOException { processRequest (request, response);
52 }

53 | }

Paginile JSP vor_include formularul pentru accesul la servlet, cate una pentru fiecare dintre cele 3
cazuri:

<%@page contentType="text/html"$>
<%@page pageEncoding="UTF-8"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>JSP Page</title>
</head>
<body>
<%Q@ include file="PaginaHTMLAcces.html" %>
<b>Orarul cerut:</b> <br> <%=request.getAttribute ("raspuns") $>
</body>
</html>

In codurile de mai sus se regasesc avantajele arhitecturii MVC si sunt exemplificate mai multe elemente
sintactice si mecanisme oferite de paginile JSP (delegare servlet catre JSP, includere de continut static, etc.).
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Exemplu — codul controlerului — servlet

public void doPost (HttpServlietReguest reguest, HttpServletResponse response)
throws IOException, ServlietException {

String name = reguest.getParameter (“userName”) ;

request.setAttribute (“name”, name) ;

WUse the vrcqucsl', ?m-ancl:,cr from

—stoped
™ ta rcqucs'l', stope
- ﬁiﬁ-‘i&%ﬁ; the JSP will use.

EequestDispatcher wiew = reguest.getReguestDispatcher (“/result.j=p”);

view.forward(reguest, response);

Exemplu — codul view-ului — JSP

<html><body>

Hello

<%= request.getAttribute (“name”) %>
</body></html>

Efectul:

—

K Forward {'_hc .'C'n‘UCS'E

to the view.

ipti i the

Use a seripking expression £o get
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Hello Paul

“Paul” was the value o
the “name” attribute

Daca atributul este (in loc de String) un obiect Person (JavaBean avand proprietatea name)

A smple J 3“3&“2

fooPerson

public S¥ing gebamal)
public woid s&t%ﬁiﬁng}
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Codul servletului

public void doPost (HttpServletBeguest reguest, HttpServletBesponse response)

foo.Person p = new foo.Person() ;
p.setName (“Evan”) ;
request.sethAttribute (“person”, p):;

throws I0Exception, ServletException {

EequestDispatcher view = request.getReguestDispatcher (“result.jsp”);

view.forward(request, response);
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Codul JSP-ului

Z
Joute0 vetuer
vak, does PR
<html><body>
Person is: <%= request.getAttribute (“person”) %>
</body></html>
What we WANT: What we GOT:
s i e 7
L4018 bopcalhoet 06 ISP st iy ol ) (41012 + % bandiocabot EOGDRAIEP ieter o i i
Person is: Evan Person is: foo.Person@512d66
.Gh... obviously the expression
JUS{ ﬂ&”cd ‘thc &{ﬁ,ibufas
default tString() method..

Rescrierea codului JSP-ului pentru a obtine numele persoanei — varianta cu scriptlet
<html><body>

<% foo.Person p = (foo.Person) request.getAttribute(“person”); %>
Person is: <%= p.getName () %>

</body></html> P\ e n‘:;’;‘h
o tbd’{a‘“t .

ox %

Rescrierea codului JSP-ului pentru a obtine numele persoanei — varianta cu expresie
<html><body>

Person is:
<%= ((foo.Person) request.gethAttribute (“person”)) .getName () %>

</body></html>

Person este un JavaBean, asa incat - putem utiliza actiuni standard legate de bean-uri

t’f\?{m?}’
5 Lot herel No ® Laos-

ﬁﬁnda"d atkien

0 Jav

<html><body>
<jsp:useBean id="person” class="foo.Person” scope="request” />

Person created by servlet: <jsp:getProperty name="person” property="name” />
</body></html>

Declararea si initializarea unui atribut al unui bean cu <jsp:useBean>

<jsp:useBean id="person” class="foo.Person” scope="request” />

/ \
ldentifies the 1 ookifier for the Detlares the tlass Lyee ) [dentifies 4he attribute
standard acdion. Dethore H: “Isl:: torvesponds (Eu‘l‘l ""'k“a“’;"Cd' - Q Ed‘“‘ seepe for ths beay object.
T o— b‘az,\\o‘:')? ¢ used when the Lor the bean ob)eE”

Yo the nd™

ser vet tode said: »

- SON 1 )]
l’tﬁ‘utsbst.‘bb'l{‘kﬂ.(}“{ﬂ[ Rer v
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Obtinerea proprietatii unui atribut al unui bean cu <jsp:getProperty>

<jsp:getProperty name="person”

WW

property="name” />
"-———-—————-V—-.____,/

/
e [dentifies the actual b by name (in other
"denjt gon . ean Lies the propery i
o @ oh: i IS wi whikies _ - bor an
SW fh:i-d"TJ;J; {:] | ma{f: l.:i:\-ds, Lhe thing wm&l‘;ﬂ;ﬂ SCJL
o v rom _ o).
<jsp:uschan> tag. ‘ cekber in the bean

»n has
s Snamd’ PRI,
No£:1n:h; :ﬁ;{h 'th 1\'3.!:\'!:—':—{ ?::Son
M;rt of his tag The profer 5
‘ \led “pame simply bctau?: od
caaj the Pevson ¢lass is dexined:
W,

Daca <jsp:useBean> nu gaseste un atribut al unui bean numit “person” il creaza:

- tagul <jsp:useBean id="person” class="foo.Person” scope="request” />

- se transforma in codul

on th value ok -"d‘-'-THS
based on the 24 Jour JGP

Lo that variable

Detlave a variable trer parts
foo.Person person = null; 6/ vaviable is what lets o

(ineluding obher bean hgs) veker
w defined in
synchronized (regquest) | o b e g

Ties to 9t he attrib It 4o the id vaviable.

b(- the tag, and assigns Lhe vesw
person = (foo.Person) jspx page context.getAttribute(“person”, PageContext.REQUEST SCOPE)

BuT, i there was

if (person == null){ é/wiflq that name ot NOT an attribule

'Uﬁf st'.of'c.._

-E [ r. HC-
pe = f .Eﬂ 1{ 'to hc .l'd vd 13
rson new 00 .PEI‘SOH () r é — Makc ont) a'ﬂd ass

_Jspx_page context.setAttribute (“person”, person, PageContext.REQUEST SCOPE);
}
+ N
Firally, set the new objeet as an
attribute at the seope you defined.

Stabilirea valorii proprietatii unui atribut al unui bean cu <jsp:setProperty>

<jsp:useBean id="person”

class="foo.Person” scope="request” />
<jsp:setProperty name="person” property="name” value="Fred” />
Daca insa se doreste ca <jsp:setProperty> sa stabileasca valoarea proprietatii doar pentru un bean NOU:

sh!
Theve s ™ slash’

<jsp:useBean id="person” class="foo.Person” scope="page”

This is the bj’ﬁj'
<jsp:setProperty name="person” property=“name” value="Fred” />

</jsp:useBaan > K gBYHDcO#F;ﬁdC the b°d‘f of <jspuseBe :
s st £, INAL. |t Funs ON{_\/ if 4 ﬂbh > s
A ha”"f we tlose om the a9 ound and 3 new one is treated € bean
Everything bebween the openn) .

and closing tags is Lhe body:
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- ceea ce se transforma in codul
. ith
4o StriowEe ¥
Lock Cor an rasting the £33

from
null; €— Detlave the reference vaviable (— he name and stofe

jspx_page context.getAttribute (“persen”, PageContext.PAGE SCOPE);

foo.Person person =
person = (foo.Person) _
if (person == null) { {';-— f{' theve isn't one, B "
. I € ne .
person = new foo.Person(); é—/— make a new instance. \[- the SPcf-if";dw Ecah ol:ucf.{; to
led stope.

jspx_page_context.setAttribute (“person”, person, PageContext.PAGE SCOFE);

THIS is the part that's new. [+
new. h
ONLY when useBean, has awl;cod}g.5 o

org.apache.jasper.runtime.JspRuntimeLibrary.introspecthelper (
_Jjspx_page context.findAttribute (“person”), “name”, “Fred”, null, null, false);

You weve expecting:

Pc\rson.sc{Namcf“Frcd":‘,‘

but {;ha{;'s what this code does. Exeept it uses 3

gz:::\r: £Propcr{:y—sc£{;in3 method that fakes the
bute, the property, and the value as arguments.

The end vesult is st the same: ult: g
setName() on the PCTSOhcosl;jc:{;_ H;‘""Q{:d}' it invokes

(Remember :
_ You alrch{: cxPcr:Jccd {:p kno he Tom
implementation ﬂodc...on]}‘ the end v—csu‘ﬁ;j ¢ foncat

Presupunand ca un formular aceseaza direct un JSP TestBean.jsp:
The veapest 3¢ JgP.

<html><body> [ STRAIE

<form action="TestBean.jsp”>
<input type=“text” name=“userMName”>

name:
ID#: <input type="text” name="userID”>
<input type="submit”>

</form>

</body></html>
- putem stabili_valoarea unei_proprietati_ a unui_bean pe baza unui parametru al cererii printr-o

combinatie de actiune standard si scripting:

<jspriuseBean id="“person” type=“foo.Person”
<% person.setName (request.getParameter (“userName™)) ;

class="foo . Employee”/>
>

- sau doar pe baza unor actiuni standard:

<jsp:useBean id=“person” type=“foo.Person” class="foo.Employeea”>

<jsp:setProperty name="person” property="name”
value="<%= request.getParameter (“userName”) %>" />

</9sp:useBean> \_/—‘\/——\______’//

Yésa You ARE .
. SEeing ap ox .
setProperty, 1, Pvesion INSIDE 4,
<ic: aFPCM to be
And | JSP-useBeans tag)
yes, it DGES look bad.
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- sau putem folosi atributul param al actiunii standard <jsp:setProperty>:

<jsp:useBean id="person” type="foo.Persocn” class="foo.Employee”>
<jsp:setProperty name="person” property="name” param="userName” />

</jsp:useBean>

<html><body>
u\st’l‘N

'|l L1} amf.” j(’
£ : e

am VAW Lyibow

<form action="TestBean.jsp”> ,/”‘// The 737 {htn@mta£

name: <input type="text” name="userName”> Lomes from 3 'm?""{ E’de'
ID#: <input type="text” name="userID”> QQ{thQTm

<input type="submit”>
</form>

</body></html>

- daca insa schimbam si numele parametrului din formular din “userName” in “name”, astfel incat
acesta sa fie acelasi cu numele proprietatii bean-ului:

<html><body>

<form action="TestBean.]jsp”>
name: <input type="text” name="name”:>
ID#: <input type=“text” name="userID">
<input type="submit”>
</form>

</body></html>

obtinem acelasi efect utilizand (fara sa mai fie nevoie sa specificam “param”):

<jsp:useBean id="person” type="foo.Person” class="foo.Employee”>
<jsp:setProperty name="person” property="name” />

</jsp:useBean>

L speciby ANY value!

We didn
Presupunand urmatorul formular HTML si bean-urile din figura:
he
Now BOTH ?a'ra'“ﬂ{m mateh ¥
?ro?ﬂr*qr names of the bean- abstract foo.Person
String getName()
<html><body> ——7 void setName(String)
<form action="TestBean.jsp”>
name: <input type="text” name="name”:
ID#: <input type="text” name="empID”> T
<input type="submit"”>
</ form> \ fooEmponee
</body></html> int getEmpID()
void setEmplD(int)

putem folosi un wildcard ( * ) pentru a popula ambele proprietati cu valori:
<jsp:useBean id="person” type="foo.Person” class="foo.Employee”>
<jsp:setProperty name="person” property="*" />

</3 : >
/jsp:useBean How tool s that??
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Initializarea unui JSP — configurarea unui parametru de initializare a servlet-ului

<web-app ...> E‘r
- ] s o
<servliet> This is {"'he o“h‘ fin¢ {'Jha{':s 'l(li&f:r:r“‘t??h‘
<servliet-name>MyTestInit</serviet-name> a re%uiar scr\rie{'.- H', basica T{afb Jf,'ht
<jsp-file>/TestInit.jsp</jsp-file> everything in bhis <servle ) »

ated fFrom fhis JSP page--

<init-param> “rﬂttﬂﬂ
<param-name>email</param-name>
<param-value>rikickedbutt@wickedlysmart.com</param-value>
</init-param>
</servliet>

</web-app>

Initializarea unui JSP — suprascrierea metodei jsplnint()

' <eplnik()

de the JS?LNJL |

iﬂ:ﬁ:d usm% : dcuara{wﬂl Y(o""r{ in a seru‘c{:, 50 Tou
tan tall your inhevited

|
V" getSerletConfial) method

ServletConfig sConfig = getServletConfig();

<) &

public void jspInit()

String emaillddr = sConfig.getInitParameter (“email”); £ This is EX&CTLYI what

? [ ®
} " a'NIMJSﬂﬂcL
ServlietContext ctx = getberv;etContext(J;

™ et
ctx.sethAttribute (*mail”, emaillddr); et a kc;ﬂ”“f—c to the SC*"'JC'ECohfcx{;

| and set an JPPJiﬂa'{:iOh—sdoFc a'f;{;\ril:lu{:,e.

B

Relatia dintre directiva taglib, descriptorul TLD, si implementarea (tag handler) actiunilor create de
programator (custom, non-standard)

JSPpage ' TLD file
<X taglib pre$11=;Pra' uri="orataglib"%» ¢tagliby
vou JE“‘“ <urirorataglibc/uris
- ‘|-"‘I-E: --------------------------- L L R L L L L R L R LR L | CLIRLCI L LR b {tag}
<oratmotd category="thoughts"/>» <name>motd</name>
LN (tag'class}

com.ora.jsp.tags.MotdTag

</tag-class»
<ftags

¢/taglib>

il cameassiianrianaiian

MaotdTag.dass
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AN

4.6. Accesul la baze de date prin tehnologii Java

JDBC (Java DataBase Connectivity) este o interfata standard SQL de acces la baze de date. Acesta ne
furnizeaza un acces uniform la baze de date relationale. JDBC este constituit dintr-un set de clase si interfete
scrise in Java, furnizand un API standard pentru proiectantii de aplicatii baze de date. Acest lucru face posibila
scrierea aplicatiilor de baze de date folosind un API Java pur.

Folosind JDBC este usor sa transmitem secvente SQL catre baze de date relationale. Cu alte cuvinte, nu este
necesar sa scriem un program pentru a accesa 0 baza de date Oracle, alt program pentru a accesa o baza de date
Sybase si asa mai departe. Este de ajuns sa scriem un singur program folosind API-ul JDBC si acesta va fi
capabil sa trimita secvente SQL bazei de date dorite. Bineinteles, scriind codul sursa in Java, ne este asigurata
portabilitatea programului. Deci, iata doua motive puternice care fac combinatia Java - JDBC demna de luat in
seama.

JDBC face trei lucruri:

e stabileste o conexiune cu o baza de date;

e trimite secvente SQL,;

e prelucreaza rezultatele.

5.2.1 Structura unei aplicatii JDBC - Instalarea unui driver

Primul lucru pe care trebuie sa faca o aplicatie care lucreaza cu baze de date este instalarea unui driver
specific bazei de date:

public static String dbdriver = "org.apache.derby.jdbc.ClientDriver";

Class. forName (dbdriver)

Prin apelul acestor metode se va incarca un driver JDBC. In clasa specifica driverului esista 0 metoda statica
care va inregistra existenta sa cu DriverManager. Dupa incarcarea driverului trebuie creata legatura cu baza de
date.

Se ridica o serie de probleme:

- unde se gaseste pe Internet calculatorul caruia apartine baza de date.?

- pe ce numar de port asculta RDBMS-ul cererile?
Aceasta problema este rezolvata prin introducerea URL-urilor (Uniform resource Locator). Structura unui url
este:  protocol//nume_host:port//cale. Un URL pentru o baza de date ar avea forma:
jdbc:<protocol_secundar>:<nume_secundar>//nume_host:port//nume_baza de_date.

public static String url = "jdbc:derby://localhost:1527/orar";

5.2.2 Structura unei aplicatii JDBC - Crearea conexiunii

La crearea conexiunii pe langa numele bazei de date se vor transmite si numele utilizatorului precum si parola
acestuia. Daca sunt incarcate mai multe drivere pentru lucrul cu diferite baze de date, atunci se pune problema
cum se alege driverul pentru conexiunea curenta.

Clasa DriverManager este responsabila pentru acesta intreband fiecare driver daca poate realiza legatura cu
baza de date specificata prin url. De exemplu un driver Oracle ar observa imediat ca in exemplul prezentat se
lucreaza cu un alt tip de baza de date si ar refuza cererea. La realizarea conexiunii se creaza un obiect de tip
Connection.

De fapt Connection este o interfata, care asigura transmiterea datelor spre baza de date si obtinerea datelor din
baza de date. Interfata furnizeza metode pentru a obtine informatii despre baza de date, inchide conexiunea cu
baza de date sau / si asculta mesajele sosite de la baza de date.

Connection con = DriverManager.getConnection(url, username, password) ;



Extras Curs TPI1-2009 (TPI) 2008-2009 55/66 1/9/2013 ExtrasTPIServletsJSP.doc

5.2.3 Structura unei aplicatii JDBC - Accesul la baza de date

Interfata Connection contine si metoda createStatement() care ne va furniza un obiect Statement printr-un apel
de urmatoarea forma:

PreparedStatement prepStmt = con.prepareStatement (selectStatement) ;
sau

Statement stmt = con.createStatement() ;

Metodele cele mai importante ale interfetei Statement sunt urmatoarele: executeQuery(String),
executeUpdate(String), execute(String). Aceste metode se utilizeaza pentru executia codului SQL.

Metoda executeQuery() executa comanda SQL si returneaza un obiect de tip ResultSet si se utilizeaza pentru
executia comenziilor SQL de interogare SELECT.

Metoda executeUpdate() executa comanda SQL primita ca parametru si returneaza numarul randurilor tabelei
modificate (update count). Se utilizeaza pentru comenzile SQL de manipularea datelor: INSERT, UPDATE,
DELETE si pentru comenzi de definire a datelor CREATE/DROP TABLE. In cazul comenzilor de definirea
datelor valoarea returnata este 0.

Ultima metoda execute() poate fi privita ca fiind generalizarea celorlaltor doua metode. Se utilizeaza daca
comanda SQL poate returna deodata mai multe rezultate sau nu se cunoaste rezultatul executiei.

String selectStatement =
"select * from \"APP\".\"orars\" where \"APP\".\"orars\".\"id\" = °?";

PreparedStatement prepStmt = con.prepareStatement (selectStatement) ;
prepStmt.setInt(1l, id.intValue())
ResultSet rs = prepStmt.executeQuery() ;

5.2.4 Structura unei aplicatii JDBC - Prelucrarea rezultatelor

ResultSet este tot o interfata. Obiectul ResultSet contine rezultatul interogarii bazei de date, insa pointerul
atasat acestei tabele puncteaza inaintea primului rand din tabela:

ResultSet rs = prepStmt.executeQuery() ;

while (rs.next()) {
orar = new OrarEntity() ;
orar.setId(new Integer (rs.getString(l))):
orar.setDescription(rs.getString(2)) ;

}

Daca rezultatul interogarii este vid atunci constructia de mai sus va genera exceptie SQLEXxception. ResultSet
contine metode pentru accesul datelor din rezultat. Astfel metodele getXXX(int) si getXXX(String) returneaza
valoarea dintr-o coloana specificata prin parametru si linia curenta. In locul XXX se pune un tip predfinit Java
(tip primitiv-ex. int sau clasa de baza-ex. String).

Tabela PEOPLE in baza de date:

NAME IQ BLOOD TYPE
1 106 0]
2 82 A-
3 164 B+
4 143
5 128 AB+
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Crearea tabelei cu comanda SQL CREATE:

SQL commands
that create
tables begin with
"CREATE TABLE"

"PEOPLE" is the name
of the table we're
creating

CREATE TABLE PEOPLE (
ID INTEGER NOT NULL,
IQ INTEGER NOT NULL,
BLOCD TYPE VARCHAR(3)

"VARCHAR(3)" is the

BLOOD_TYPE" is the type of the BLOOD_TYPE

name of a column

column
Tipuri de date SQL.:
SQL data type Description Sample value
INTEGER Integer 6510
REAL Floating-point number 6.02
DATE Date only (no time) January 20, 1986
TIME Time only (no date) 2:05 a.m.
TIMESTAMP Date and time January 20, 1985 2:05 a.m.
VARCHAR (x) String of up to x characters | "Where did I leave my hat?"

Inserarea datelor (unei linii - inregistrari) in tabela cu comanda SQL INSERT:

"PEOPLE" is the name

Insertion command
begins with "INSERT
INTO"

adding a row to

INSERT INTO PEOPLE(IQ,
IO])

VALUES (1, 106,

The word "VALUES"
is just a required
placeholder

of the table we're

Names of columns that
will contain data for the
new row

ID, BLOOD TYPE)

Actual data to be
inserted (column by
column, in the same

order as they're listed--
ID, 1Q, BLOOD TYPE
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Modificarea datelor din tabela cu comanda SQL UPDATE:

"PEOPLE" is the name
of the table we're

Modification command updating

begins with "UPDATE" .
Pairs of columns

to modify, and their

\SET introd new values
'WO uees UPDATE PEOPLE
a list of
columns SET IQ=182, BLOOD TYPE='AB+'
to modify -
WHERE,,ID=1
"WHERE" introduces The conditions, or filter.
the conditions, or filter. This update will modify
If not present, all rows only the rows where ID is
are updated. equal to 1.

Stergerea conditionata a datelor din tabela cu comanda SQL DELETE si WHERE:

DELETE FROM PEOPLE
WHERE AGE < 18

Obtinerea selectiva a datelor din tabela cu comanda SQL SELECT:

A list of columns, or an
asterisk (*) for all

columns "PEOPLE" is the name
Query begins with of the table we're
"SELECT" retrieving data from

SELECT IQ, ID FROM PEOPLE
WHERE. TQ > 130

"WHERE" introduces The conditions, or filter.

the conditions, or filter. This query will find only

If not present, all rows people who have an 1Q
are selected. over 130.

Pentru exemplificare am folosit din nou clasa Orar (aflata in pachetul model) cu modificari minore (pastrand
astfel nemodificate componentele view) si am rescris codul servletului ServletControler (aflat in pachetul
controler) doar pentru a adauga persistenta datelor obiectelor Orar in baza de date.
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1 package model;

2
3 import java.beans.*;
4 import java.io.Serializable;
5
6 public class Orar implements Serializable {
7 private String[] orar; // camp ascuns (starea obiectului)
8
9 public Orar() {
10 orar = new String[7];
11 orar[0] = "Luni este curs TPI la seriile D si E si laborator TPI la seria E.";
12 orar([1l] = "Marti nu sunt ore de TPI.";
13 orar[2] = "Miercuri este laborator TPI la seriile D si E.";
14 orar[3] = "Joi este laborator TPI la seria D.";
15 orar[4] = "Vineri este laborator TPI la seria D.";
16 orar[5] = "Sambata nu sunt ore de TPI.";
17 orar[6] = "Duminica nu sunt ore de TPI.";
18 }
19 public String getOrar (int zi) { // metoda accesor - getter
20 return orar[zi]; // returneaza referinta la tablou
21 }
22 public void setOrar (int zi, String text) { // metoda accesor - setter
23 orar[zi] = text; // inlocuieste un element
24 }
25 // Returnare mai eficienta a tuturor datelor orarului
26 public Iterator<String> getItems () {
27 return Arrays.aslList (orar) .iterator();
28 }
29 }

Clasa model.dao.jdbc.ApplicationJDBCService are rolul de a salva (persista) sau obtine informatiile
dorite din baza de date. Datele persistate / extrase din baza de date vor fi incapsulate in cadrul claselor din
pachetul model.entity, fiind disponibile in cadrul afisarii sau procesarii informatiilor din cadrul jsp-urilor sau
sevlet-urilor (controler.ServlerController).

Clasa OrarEntry (aflata in pachetul model.entity) este o reprezentare Java a structurii tabelei
ORARENTRY. Astfel, fiecarei zile de (luni, marti... duminica) ii este asociat cate un obiect al clasei
OrarEntry, continand o descriere (prin atributul String description) a orarului din ziua reprezentata in cadrul
atributului Integer day.

1 package model.entity;

2

3 import java.io.Serializable;

4

5 public class OrarEntry implements Serializable {
6 private Integer id;

7 private OrarEntity orar;

8 private Integer day;

9 private String description;
10
11 public OrarEntry (OrarEntity orar, Integer day, String description) {
12 this.orar = orar;
13 this.day = day;
14 this.description = description;
15 }
16 public OrarEntry () {
17 }

18 public Integer getId() {

19 return id;
20 }
21 public void setId(Integer id) {
22 this.id = id;
23 }
24 public String getDescription () {
25 return description;
26 }
27 public void setDescription (String description) {
28 this.description = description;
29 }

30 public OrarEntity getOrar () ({

31 return orar;

32 }

33 public void setOrar (OrarEntity orar) {
34 this.orar = orar;

35 }
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36 public Integer getDay () {

37 return day;

38 }

39 public void setDay (Integer day) {
40 this.day = day;

41 }

42 '}

Aceasta clasa contine deasemenea o referinta catre OrarEntity (prin atributul OrarEntity orar) care
indeplineste astfel in clasa Java rolul campului orar_id (foreign key (FK)) din tabela ORARENTRY.

Astfel se realizeaza o asociere unica dintre detalierea orarului pentru o anumita zi si orarul ca entitate
parinte. Atributul Integer id va contine cheia primara (primary key (PK)), unica, atibuita coloanei id din
cadrul tabelei ORARENTRY.

Clasa OrarEntity (aflata in pachetul model.entity) este o reprezentare Java a structurii tabelei
ORARENTITY. Pentru fiecare entitate OrarEntity avem o colectie de obiecte OrarEntry care stocheaza
informatii despre detalierea orarului pentru fiecare zi din saptamana.

Atributul List<OrarEntry> orarEntry reprezinta o colectie de model.entity.OrarEntry, cu referinte
catre descrierea orarului pentru fiecare zi.

Atributul Integer id va contine cheia primara (primary key (PK)) asociata orarului in tabela
ORARENTITY. Se realizeaza astfel o dependenta unica dintre fiecare obiect OrarEntry si un obiect de
tipul OrarEntity.

1 package model.entity;

2

3 import java.io.Serializable;

4 import java.util.List;

5

6 public class OrarEntity implements Serializable {
-

8 private Integer id;

9

10 private String description;

11

12 // Lista de intrari in orar

13 private List<OrarEntry> orarEntry;

14

15 public Integer getId() {

16 return id;

17 }

18 public void setId(Integer id) {

19 this.id = id;
20 }
21
22 public String getDescription () {
23 return description;
24 }
25 public void setDescription (String description) ({
26 this.description = description;
27 }
28
29 // Obtinerea listei de intrari in orar
30 public List<OrarEntry> getOrarEntry() {
31 return orarEntry;
32 }
33 // Stabilirea listei de intrari in orar
34 public void setOrar (List<OrarEntry> orarEntry) ({
35 this.orarEntry = orarEntry;
36 }
37 1}

Clasa OrarUtil (aflata in pachetul model) reprezinta o clasa utilitara a carei rol este de conversie in
ambele sensuri dintre structura model.Orar (entitate folosita in cadrul formarii paginilor jsp) si obiectele
care descriu structura tabelelor din baza de date.

Se evidenteaza decuplarea dintre obiectele participante in cadrul construirii paginii html care va fi
afisata clientului si obiectele care fac parte din structura de baza a modului de control, respectiv, de
persistenta:
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1 package model;

2
3 import model.entity.OrarEntity;
4 import model.entity.OrarEntry;
5
6 public class OrarUtil {
-
8 public static Orar convertFromOrarEntity (OrarEntity orar) {
9
10 Orar orarBean = new Orar();
11
12 // Iterare prin intrarile in orar si popularea
13 for (OrarEntry entry : orar.getOrarEntry()) {
14 orarBean.setOrar (entry.getDay () .intValue() , entry.getDescription());
15 }
16 return orarBean;
17 }
18
19 public static OrarEntity convertFromOrar (Orar orar) {
20
21 OrarEntity orarEntity = new OrarEntity();
22 orarEntity.setDescription("434D") ;
23
24 List<OrarEntry> orarEntries = new ArrayList<OrarEntry>(7);
25
26 Iterator it = orar.getltems();
27
28 for (int i=0; it.hasNext ();i++) {
29 String orarDescription = (String)it.next():;
30 orarEntries.add (new OrarEntry (orarEntity, i, orarDescription)) ;
31 }
32 orarEntity.setOrar (orarEntries) ;
33 return orarEntity;
34 }
35 }

Interfata ApplicationDAOService (aflata in pachetul model.dao) reprezinta interfata dintre structura de
decizie si control al aplicatiei web (controler.ServletControler) (Controler) si modulul care se ocupa de
persistenta obiectelor entitate (Model).

Prin utlizarea acestei interfete se «ascunde » astfel implementarea propriu-zisa a modului de
persistenta cu baza de date, asigurand transparenta fata de diferitele medii de persistanta pentru care s-ar
putea aplica. Este simplificata posibilitatea modificarii modulului de persistanta fara a fi necesara
modificarea zonelor de program care apeleaza metode din acest modul.

Metoda public List<OrarEntity> getOrars() permite obtinerea tuturor orariilor inscrise in baza de
date. Aceasta metoda poate returna o multitudine de valori (in cazul in care in baza de date se afla multe
orarii inscrise) ceea ce ar afecta performanat aplicatiei.

Metoda public OrarEntity getOrar(Integer id) returneaza un obiect de tipul OrarEntity pe baza valorii
cheii primare unice (id).

Metoda public OrarEntity saveUpdateOrar(OrarEntity orar) folosita pentru a persista un nou orar
sau pentru a modifica valorile unui orar deja persistat in modulul de persistenta.

package model.dao;

=

g import model.entity.OrarEntity;
é public interface ApplicationDAOService {
g public OrarEntity saveUpdateOrar (OrarEntity orar)throws OrarNotFoundException;
2 public OrarEntity getOrar (Integer id) throws OrarNotFoundException;
12 public Iterator<OrarEntity> getlIteratedOrars () throws OrarNotFoundException;
1? public List<OrarEntity> getOrars () throws OrarNotFoundException;
1@ public void remove () ;

=
o
—
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Clasa ApplicationJDBCService (aflata in pachetul model.dao.jdbc) implementeaza metodele descrise
de catre model.dao.ApplicationDAQOService.

Ea pune la dispozitie modulului ServletControler (Controller) metode de access / persistenta la baza
de date a obiectelor de tip entity (OrarEntity, OrarEntry).

Totodata clasa realizeaza o conversie, in cadrul metodelor de interogare / salvare, conversie dintre
obiectele amintite de tip entity cu structura tabelelor asociata.

1 package model.dao. jdbc;

2
3 import java.sql.*;

4 import javax.sql.*;

5 import javax.naming.*;
6 import java.util.*;

7

8

import model.dao.ApplicationDAOService;
9 import model.dao.OrarNotFoundException;
10 import model.entity.OrarEntity;
11 import model.entity.OrarEntry;

12

13 public class ApplicationJDBCService implements ApplicationDAOService {
14 private Connection con;

15

16 // Database configuration

17 public static String url = "jdbc:derby://localhost:1527/orar";

18 public static String dbdriver = "org.apache.derby.jdbc.ClientDriver";
19 public static String username = "APP";

20 public static String password = "APP";

21

22 public ApplicationJDBCService() throws Exception ({

23 try {

24 Class. forName (dbdriver) ;

25 con = DriverManager.getConnection (url, username, password) ;
26 } catch (Exception ex) {

27 System.out.println ("Exception in ApplicationJDBCService: " + ex);
28 throw new Exception ("Couldn't open connection to database: " +
29 ex.getMessage ()) ;

30 }

31 }

32 public void remove () {

33 try {

34 con.close() ;

35 } catch (SQLException ex) {

36 System.out.println (ex.getMessage());

37 }

38 }

39

40 public OrarEntity getOrar (Integer id) throws OrarNotFoundException({
41 OrarEntity orar = null;

42 PreparedStatement prepStmt = null;

43

44 try {

45 String selectStatement =

46 "select * from \"APP\".\"orars\" where \"APP\".\"orars\".\"id\" = ?";
47 prepStmt = con.prepareStatement (selectStatement) ;

48 prepStmt.setInt (1, id.intValue());

49

50 ResultSet rs = prepStmt.executeQuery() ;

51

52 while (rs.next()) {

53 orar = new OrarEntity();

54 orar.setId(new Integer (rs.getString(l)));

55 orar.setDescription (rs.getString(2)) ;

56 }

57

58 if (orar!=null) {

59 List<OrarEntry> entrys = getOrarEntrys (orar);

60 orar.setOrar (entrys) ;

61l telse(

62 throw new OrarNotFoundException ("Orar not found");

63 }

64 } catch (SQLException ex) {

65 ex.printStackTrace() ;

66 }finally{
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67 try {

68 prepStmt.close() ;

69 } catch (SQLException ex) {

70 }

71 }

72 return orar;

73 }

74

75 public List<OrarEntity> getOrars() throws OrarNotFoundException({
76

77 OrarEntity orar = null;

78 PreparedStatement prepStmt = null;

79 List<OrarEntity> orars = new ArrayList<OrarEntity>(2);
80

81 try {

82 String selectStatement = "select * from \"APP\".\"orars\"";
83 prepStmt = con.prepareStatement (selectStatement) ;
84

85 ResultSet rs = prepStmt.executeQuery() ;

86

87 while (rs.next()) {

88 orar = new OrarEntity();

89 orar.setId(new Integer (rs.getString(l)));

90 orar.setDescription (rs.getString(2)) ;

91

92 if (orar!=null) {

93 List<OrarEntry> entrys = getOrarEntrys (orar);
94 orar.setOrar (entrys) ;

95 }

96 orars.add (orar) ;

97 }

98 } catch (SQLException ex) {

99 ex.printStackTrace() ;

00 }finally{

1 try {

2 prepStmt.close () ;

3 } catch (SQLException ex) {

4 }

S }

6 return orars;

7 }

8

9 public Iterator<OrarEntity> getIteratedOrars () throws OrarNotFoundException({
10 //TODO implementeaza aceasta metoda

11 return null;

12 }

13

14 private List<OrarEntry> getOrarEntrys (OrarEntity orar) {
15

16 List<OrarEntry> orarEntrylList = new ArraylList<OrarEntry>(7);
17 PreparedStatement prepStmt = null;

18

19 try {
20 String selectStatement = "select * " +
21 "from \"APP\".\"orarentry\" where \"APP\".\"orarentry\".\"id orar\" = ?";
22 prepStmt = con.prepareStatement (selectStatement) ;
23 prepStmt.setInt (1, orar.getId())
24
25 ResultSet rs = prepStmt.executeQuery() ;
26
27 while (rs.next()) {
28 OrarEntry orarEntry = new OrarEntry();
29 orarEntry.setId(rs.getInt(1)) ;

30 orarEntry.setDay (rs.getInt("day")) ;

31 orarEntry.setOrar (orar) ;

32 orarEntry.setDescription(rs.getString("description")) ;
33

34 orarEntryList.add (orarEntry) ;

35 }

36

37 } catch (SQLException ex) {

38 ex.printStackTrace() ;

39 }catch (Exception e) {

40

41 }finally{

42 try {
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43
44
45
46
47
48
49
50
51
52
53
54
58
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

prepStmt.close() ;
} catch (SQLException ex) {
}
}
return orarEntryList;

}

public OrarEntity saveUpdateOrar (OrarEntity orar) throws OrarNotFoundException{

if (orar.getId() !=null) {
updateOrarEntity (orar) ;
}else(

saveOrarEntity (orar) ;

}
for (OrarEntry entry: orar.getOrarEntry()) {

if (entry.getId() !=null) {
updateOrarEntry (entry) ;
lelse{

saveOrarEntry (entry) ;
}
}
return null;

}

private OrarEntity updateOrarEntity (OrarEntity orar) throws OrarNotFoundException({
PreparedStatement prepStmt = null;

try {
String updateStatement =
"update \"APP\".\"orars\" set \"APP\".\"orars\".\"description\" = ? "
+ " where \"APP\".\"orars\".\"id\" = ?";

prepStmt = con.prepareStatement (updateStatement) ;
prepStmt.setString(l, orar.getDescription())
prepStmt.setInt (2, orar.getId())

prepStmt.executeUpdate () ;

} catch (SQLException e) {
e.printStackTrace() ;
}finally{
try {
prepStmt.close() ;
} catch (SQLException ex) {
}
}
return null;

}

private void updateOrarEntry (OrarEntry entry) {
PreparedStatement prepStmt = null;

try f
String updateStatement =
"UPDATE \"APP\".\"orarentry\" SET \"APP\".\"orarentry\".\"id_prar\" =2 ," +
"\"APP\".\"orarentry\".\"description\" = ?, "+
"\"APP\".\"orarentry\".\"day\" = ? "+
"WHERE \"APP\".\"orarentry\".\"id\" = ?";

prepStmt = con.prepareStatement (updateStatement) ;
prepStmt.setInt(l, entry.getOrar().getId())
prepStmt.setString (2, entry.getDescription())
prepStmt.setInt (3, entry.getDay())
prepStmt.setInt (4,entry.getId()) ;

prepStmt.executeUpdate () ;

} catch (SQLException e) {
e.printStackTrace () ;
}finally{
try {
prepStmt.close() ;
} catch (SQLException ex) {
}

}
private OrarEntity saveOrarEntity (OrarEntity orar) {

//TODO .... implementeaza
return null;
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19 }

20

21 private void saveOrarEntry (OrarEntry entry) {

22 PreparedStatement prepStmt = null;

23 try {

24 String updateStatement =

25 "INSERT INTO \"APP\".\"orarentry\" (\"APP\".\"orarentry\".\"id orar\", " +
26 "\"APP\".\"orarentry\".\"description\", "+
27 "\"APP\".\"orarentry\".\"day\") VALUES (?, ?, ? )";
28

29 prepStmt = con.prepareStatement (updateStatement) ;
30 prepStmt.setInt(l, entry.getOrar().getId())

31 prepStmt.setString (2, entry.getDescription())

32 prepStmt.setInt (3, entry.getDay())

33

34 prepStmt.executeUpdate() ;

35 } catch (SQLException e) {

36 e.printStackTrace () ;

37 }finally{

38 try |

39 prepStmt.close() ;

40 } catch (SQLException ex) {

41 }

42 }

43 }

44 }

Clasa ServletControler (aflata in pachetul model.dao.jdbc) pastreaza functionalitatile prezentate in
laboratorul anterior.

In actuala abordare, aspectele noi aduse se refera la interfatarea utilizatorului cu modulul de acces la
baza de date (Model). In acest context, fiecarei sesiuni este asociat un obiect Orar care va fi folosit pentru
popularea jsp-urilor cu rol de afisare a detaliilor de orar si de modificare a acestuia.

In cazul in care nu exista nici o entitate de tipul orar persistata in modulul de persistenta (DAO — Data
AccessObject), ServletControler va decide persistarea (salvarea) entitatii obtinuta prin metodele
prezentate in laboratorul anterior.

Se observa introducerea, prin folosirea interfetei applicationbaoservice, a UNui nivel abstract DAO ce

«ascunde » folosirea explicita a metodelor de access la baza de date de catre clasa
ApplicationJDBCService.
1 package controler;

import java.io.*;

import java.net.*;

import javax.servlet.*;
import javax.servlet.http.*;

O J oy U b WN

import model.Orar;

9 import model.OrarUtil;

10 import model.dao.ApplicationDAOService;
11 import model.dao.OrarNotFoundException;
12 import model.entity.OrarEntity;

13 import model.entity.OrarEntry;

14

15 public class ServletControler extends HttpServlet {

16 protected void processRequest (HttpServletRequest request,

17 HttpServletResponse response) throws ServletException, IOException {
18

19 ApplicationDAOService serviceDAO =

20 (ApplicationDAOService) getServletContext () .getAttribute ("orarDBAO") ;
21

22 // Transformarea obiectului orar in atribut al sesiunii curente pentru
23 // salvarea starii lui

24 HttpSession ses = request.getSession();

25 Orar orar = (Orar) ses.getAttribute("orar");

26

27 OrarEntity orarEntity = null;

28 try {

29 List<OrarEntity> orars = serviceDAO.getOrars();

30 //INFO: consideram primul orar gasit in baza de date

31 orarEntity = serviceDAO.getOrar (new Integer(2))

32 } catch (OrarNotFoundException ex) {

33 System.err.println (ex.getMessage()) ;

34 }
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35

36 if (orarEntity!=null) {

37 orar = OrarUtil.convertFromOrarEntity (orarEntity) ;

38 telse(

39 orar = new Orar();

40

41 try {

42 //INFO: salveaza (persista) orar in baza de date

43 serviceDAO.saveUpdateOrar (OrarUtil.convertFromOrar (orar)) ;
44 } catch (OrarNotFoundException ex) {

45 ex.printStackTrace () ;

46 }

47 }

48 ses.setAttribute ("orar", orar);

49

50 // Obtinerea parametrilor introdusi de utilizator in formular

51 int zi = Integer.parselnt (request.getParameter ("zi"));

52

53 RequestDispatcher view;

54 // Daca serviciul cerut e obtinere orar

55 if (request.getParameter ("serviciu") .equals ("getOrar")) {

56 view = request.getRequestDispatcher ("RezultatObtinereOrar.jsp");
57 }

58

59 // Daca serviciul cerut e modificare orar

60 else if (request.getParameter ("serviciu") .equals ("setOrar")) {

ol String modificare = request.getParameter ("modificare");

62 orar.setOrar (zi, modificare);

63

64 try {

65 //salvare orar in baza de date

66 if (orarEntity!=null) {

67

68 boolean found = false;

69 for (OrarEntry entry: orarEntity.getOrarEntry()) {

70 if (entry.getDay()==zi) {

71 entry.setDescription (modificare) ;

72 found = true;

73 }

74 }

75 if (!found) {

76 orarEntity.getOrarEntry () .add(

77 new OrarEntry(orarEntity, zi, modificare));
78 }

79

80 serviceDAO. saveUpdateOrar (orarEntity) ;

81 }else{ //TODO scrie un mesaj de eroare }

82 } catch (OrarNotFoundException ex) {

83 ex.printStackTrace () ;

84 }

85 view = request.getRequestDispatcher ("RezultatModificareOrar.jsp");
86 } else {

87 view = request.getRequestDispatcher ("ServiciuNeimplementat.jsp");
88 }

89 request.setAttribute ("raspuns", orar.getOrar(zi)):;

90 view. forward (request, response);

91 }

92 protected void doGet (HttpServletRequest request, HttpServletResponse response)
93 throws ServletException, IOException {

94 processRequest (request, response);

95 }

96 protected void doPost (HttpServletRequest request, HttpServletResponse response)
97 throws ServletException, IOException {

98 processRequest (request, response);

99 }

00 }

Clasa ContextL.istener (aflata in pachetul listeners) se apeleaza la initializarea / distrugerea aplicatiei de
catre server-ul de aplicatii.

In metoda contextlnitialized(), in contextul aplicatiei se va salva (cu cheia orarDBAO) o instanta a
clasei ApplicationJDBCService. Aceasta instanta contine o conexiune activa cu baza de date. Toate cererile
de acces la baza de date ce vor avea loc pe durata vietii aplicatiei vor fi efectuate prin intermediul conexiunii
deja existente.
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package listeners;
import javax.servlet.*;
import model.dao.ApplicationDAOService;

import model.dao.jdbc.ApplicationJDBCService;

public final class ContextListener implements ServletContextListener {

private ServletContext context = null;

public void contextInitialized (ServletContextEvent event) {
context = event.getServletContext() ;

try {
ApplicationDAOService applicationDAO = new ApplicationJDBCService() ;
context.setAttribute ("orarDBAO", applicationDAO) ;
} catch (Exception ex) {
System.out.println ("Couldn't create bookstore database bean: " +
ex.getMessage ()) ;

}
}

public void contextDestroyed (ServletContextEvent event) ({
context = event.getServletContext()

ApplicationDAOService applicationDAO =
(ApplicationDAOService) context.getAttribute ("orarDBAO") ;

if (applicationDAO != null) ({
applicationDAO. remove () ;

}

context.removeAttribute ("orarDBAO") ;




