Tim hi€u Servlet

1. GiGi thiéu vé Servlet

Hién nay, trong 1ap trinh c6 mOt xu hudng rat quan trong dang dudgc tap trung phat
tri€n Ung dung, d6 1a xay dung cdc chuong trinh dich vu Java & phia mdy chu
(Server).

Servlet la thanh phan chinh dugc st dung d€ phét tri€n cic chuong trinh dich vu Java
& phia mdy chl. C4ic Servlet Ia cic chuong trinh Java thuc hién & cic Ung dung
Server (tn goi “Servlet” ciing gan giOng nhu “Applet” @ phia may Client) d€ trd
10i cho céc yéu cdu cla Client. Cic Servlet khong bi rang budc chat véi mét giao
thlc Client-Server cu thé nio cd, nhung giao thlc thudng duoc st dung 1a HTTP, do
vay, khi néi tGi Servlet nghia la néi t&i HTTP Servlet. Servlet lasu phét tri€n m&
rOng cla CGI d€ ddm bdo Server thuc hién dudc cic chlic ning cUa minh. Ta c6 thé st
dung Servlet cla Java dé€ tuy chinh lai mét dich vu bat ky, nhu Web Server, Mail
Server, v.v.

Web Server hié€n thi cic tu liéu dugc viét trong HTML va hOi ddp cho yéu cau cla
ngudi s dung qua HTTP. Céc tu liéu HTML cha cic vin ban dugc danh dau (dinh
dang) d€ céc trinh duyét nhu IE, Netscape doc duoc.
MOt trinh duyét chdp nhén dau vao & dang HTML, khi ngudi st dung nhdn mot nit dé€
yéu cau mOt sO thong tin nao d6, mOt Servlet don gidn duoc goi d€ xU 1y cic yéu
cau dé. Céc cong vi€c chinh cla Servlet dugc mo ta khdi quét trong hinh 1, bao gOm:
» Poc cdc d{f li€u tudng minh dugc Client gUi dén tU cdc yéu cau (d{ liéu theo
cac khuon dang — form data).
= Poc cic dI liéu khong tuOng minh dugc Client gUi dén tU cdc yéu cau (dF
liéu trong phan dau clia yéu cau — request headers).

= XUy valuu tr(r cdc dit li€u dugc cung cap dudi dang HTML.

= GUi trd 10i d{ 1iéu tuOng minh cho Client (dang HTML), cung cap céic ndi
dung dOng, vi du trd 10i yéu cau Client vé céc ciu truy van vao cic CSDL.

* Quadn ly cdc thong tin trang thdi va trd 10i d{ li€u khong tuOGng minh cho
Client (cdc ma trang thdi va cdc phan dau cla trd 10i).



Hinh 1 Vai tro cUa Servlet

Viét mOt Servlet 1a tuong d6i dé. Ta chi can c6 Tomcat, né 1a t6 hop cla Java
Server Pages™ 1.1 va Servlets 22Tomcat c6 th€ nap mién phi tU
http://java.sun.com/products/jsp/tomcat/, phan cai dat s& duoc md td & phan sau.

Cic Servlet cing dugc si dung thay cho kich bdn giao dién cOng chung CGI
Script. Khi tao ra mOt trang Web, ta cling s€ tao ra mOt Ung dung Web.

Trudc khi s& dung Servlet d€ tao ra cic Ung dung Web, chiing ta di tim hi€u xem c6
nh{ng kha ning IUa chon nao khac d€ phat trién nhitng Ung dung Web.
> CGI: Theo cich thong thuOng, d€ b6 sung cic chlic ning vao cho mOt Web Server
ngUOi ta hay s dung Common Gateway Interface (CGI), mOt giao di€n dOc lap véi
ngdn nglt cho phép mOt Server khdi ddng mot ti€n trinh ngoai d€ nhén thong tin
dugc yéu cau thong qua cdc bi€n moi trudng. MOi yéu cau dugc trd 10i bGi mot tién
trinh riéng thong qua mOt dai dién riéng cla mOt chuong trinh CGI hodc bdi mot kich
ban CGI (thudng dugc viét bang ngdn nglr thong dich nhu Perl).

> Fast CGI: Open Marked da phat tri€n mOt chudn khac thay cho CGI dugc goi la
Fast CGI. Fast CGI hanh dOng giGng nhu CGI. N6 khic G ch0, Fast CGI tao
ra mOt ti€n trinh bén v{ng cho tUng chudng trinh.

> MOt sO chuong trinh Ung dung khac nhu ASP va Java Script ciing ho trg dé
tao ra cidc Ung dung Web. ASP dugc Microsoft phat trién d€ tao ra cic ndi
dung cho céc trang Web dOng. Trong ASP, trang HTML c6 th€ nhiing nhitng phan
nho dugc viét bang VBScript hodc JScript. Netscape dua ra ky thudt dugc
g0i 1a JavaScript, cho phép dua cdc phan ma 1énh nho nhing vio trang HMTL,
nham tao ra nhimg ndi dung Web dOng mot cich linh hoat hon. Ngoai ra,
Netscape con cung cdp NSAPI, Microsoft dua ra ISAPI cho cic Web Server
cUa ho.

Servlet c6 mbt sO uu di€ém so vGi CGI:

MOt Servlet khong 1am viéc trong mOt ti€n trinh riéng. Pi€u nay loai bd dugc
viéc phai tao ra qui nhié€u ti€n trinh m&i cho mbi yéu cau.
MOt Servlet sé thuGng truc trong b0 nhG gilta cic yéu cau, trong khi céc
chuong trinh CGI can phdi tdi xudng va dugc khdi dOng cho tUng yéu cau
CGI.


http://java.sun.com/products/jsp/tomcat/
http://hoohoo.ncsa.uiuc.edu/cgi/overview.html

Chi can mOt Servlet trd 10i ddng thoi cho tat cd cdc yéu cau. Di€u nay cho phép
tiét kiém dugc bd nhd va ddm bdo né dé dang quan ly dugc dit liéu mbt cich thOng
nhat.

MOt Servlet c6 thé thuc hién bdi mOt Servlet Engine trong pham vi ki€m sodt
Sandbox d€ ddm bdo an toan trong viéc st dung céc Servlet.

Cic 18p Servlet cUa Java c6 thé dugc nap tu ddng d€ ma rOng cic chlc ning cla
Server. Cic Servlet cla Java thuc hi€én bén trong JVM. Chiing dugc ddm bdo an
toan va chuy€n d6i tuong thich gilta cac hé di€u hanh va gilta cic Server vGi nhau.
biéu nay khic v&i ciac Applet, Servlet chi thao tic dugc trong mi€n cla mOt
Server.

Servlet API dudc phit tri€n dua trén nhitng di€m manh cla Java platform nham
gidi quyét van dé cla CGI va Server API. N6 la mOt API don gidn, ho trg tat cd cic
Web server va tham chi cho phép cic Ung dung mdy chl dung d€ ki€m tra va qudn ly
cic cong viéc trén Server. N6 gidi quyét van dé thuc thi bang viéc thuc hién tat ca
cic yéu cau nhu cdc lubng Thread trong qud trinh xU 1y, hodc viéc can bang tai trén
mOt Server trong cdc cum mdy tinh Cluster. Céc Servlet dé dang chia sé tai
nguyén v&i nhau.

Trong dinh nghia Servlet, van dé bdo mat dugc cai ti€n theo nhi€u cich. Trudc hét,
ban hi€m khi thuc thi dugc cic ciu 1é€nh trén Shell véi dit li€u cung cap bGi ngudi
ding ma Java API da cung cap vGi nhiing khd ning truy cap dén tat cd cic ham
thong dung. Ban cé th€ s dung Java Mail d€ doc va gli mail, két nOi vao céc
CSDL (thong qua JDBC), t€p 18p (.class) va nhiing 16p lién quan d€ truy cap hé théng
t€p, CSDL, RMI, CORBA, Enterprise Java Beans (EJB), ...

2. Uu di€m cUa Servlet

Servlet dugc sU dung d€ thay th€ cho nhiing cong nghé Web dOng. Viéc s dung
Servlet mang lai nhiing 1gi thé:

= Dé di chuyén. Servlet dugc vi€t bang Java nén né ¢ tinh di ddng cao, thuc
hién dugc trén nhi€u hé di€u hanh, trén cidc Web Server khic nhau. Khéi niém
“Viét mOt 1an, chay & moi noi” ciing rat ding v&i Servlet.

=  Manh mé. Servlet ho trg rat hi€u qua cho viéc s dung céc giao dién 161 API
nhU 1ap trinh mang, x( 1y da luOGng, xU 1y Anh, nén d{ 1iéu, két nbi cac CSDL,
bdo mat, xt Iy phan tdn va tri€u goi tU xa RMI, CORBA, v.v. N6 ciing thich hgp
dé€ trao dGi tin, truyén thong gilta Client va Server moOt cich binh thuOng.

» Hiéu qud. Servlet c6 tinh hi€u qud cao. MOt khi dugc tai v€, né s€ dugc luu
lai trong bO nh& clla mdy chU. Servlet duy tri c4c trang thai cla nd, do vay
nh{ng tai nguyén ngoai nhu viéc két nGi v4i CSDL ciing s& dugc 1uu gilt 1ai.



= An toan. BGi vi Servlet dugc viét bang Java nén né k€ thlra dugc tinh an toan
cla Java. CO ché tu dOng don rdc va viéc khong s dung con trd cla Java
gitip cho Servlet thodt kh@i nhi€u cong viéc quan ly bd nhG. POng thoi né xU
1y cdc 10i rat an toan theo cO ché xUr 1y ngoai 1€ cla Java.

» Tinh tich hop. Céac Servlet dudc tich hgp vGi cdc Server. Chiing cOng tac v0i
cdc Server tOt hon cdc chuong trinh CGI.

» Tinh linh hoat. Cic Servlet hoan toan mém déo. MOt HTTP Servlet dugc s
dung d€ tao ra mOt trang Web, sau dé ta c6 thé si dung thé <Servlet> d€ dua
né vao trang Web tinh, hodc st dung vGi ciac Servlet khic d€ 1oc ra cic ndi
dung can thiét.

3. Méi truong thuc hién Servlet

Cic Servlet thuong 1a su m& rOng (k€ thlra) cic 10p chudn Java trong géi
javax . servlet (ch(a cic khudén mau co ban cla Servlet) va javax.servlet.http
(mG rOng cdc khudn mau c0 bdn clla Servlet vacic yéu cau theo HTTP).

Servlet 1a mOt 16p Java va vi thé can dugc thuc thi trén mOt may do Java (JVM) va
bang mOt dich vu dudc goi 1a mé to Servlet (Servlet Engine). Servlet Engine
tdi 16p Servlet 1an dau tién né dugc yéu cau, hodc ngay khi Servlet Engine dugc
bat dau. Servlet nglmg tai d€ x(r Iy nhi€u yéu cau khi Servlet Engine bi tat hodc
né bi dUng 1ai.

Nhu vay, d€ dich va thuc hién cic Servlet, viéc c6 cac Servlet la chua dU, ma can
phdi c6 mOt mo td Servlet d€ ki€m tra va tri€n khai ching. Hi€én nay mOt s6 md to
tuong thich v&i nhiéu loai Web Server khéic nhau, nhung nguyén 1y hanh dOng tuong
d0i giOng nhau. Nguoi ta chia chiing thanh ba loai.

= M0 to Servlet don
= Mo to Servlet gOp
= Mo td Servlet nhing.

3.1 Mo to Servlet don

Pay 1a loai Server dugc xay dung d€ hd trg cho cic Servlet. Uu di€m cla né la
moOi th(r 1am viéc v&i ciac hOp k€t qua dau ra rat phong phi. Tuy nhién, né c6 nhugc
di€m 1a ta phdi chG nhimg phién ban mdbi cla Web Server d€ nhan dugc nhiing ho
tr@ md&i nhat cho Servlet. Hi€n nay c6 cic loai md tO don sau:

»  Java Server Web Development (JSWDK) cUa Sun Microsystem: dugc vi€t hoan
toan bang Java: http://java.sun.com.products/servlet/. N6 dugc s


http://java.sun.com.products/servlet/

dung nhu 12 mdt Server dbc 1ap d€ ki€m tra cic Servlet va cic trang JSP
trudc khi phat tri€n thanh mOt Web Server thuc su.

Jagsaw Server ctia WWW Consortium, ciing dugc viét bang Java. Chi tiét hon,
xem http://www.w3.org/Jigsaw.

Netscape Enterprise Server. Day 1a Web Server rat nGi ti€ng, né ho trg d€ xiy
dung Servlet.

Lotus Domino Go WebServer. MOt loai Web Server khidc ciing hoé trg dé xay
dung Servlet.

3.2 M6 to Servlet gOp

Servlet gbp la loai md to dugc viét cho nhi€u loai Server khic nhau, k€ ca
Apache, Fast Track Server, Enterprise Server cla Netscape, Personal Web
Server, v.v. Hién nay c6 cdc loai sau:

Apache Tomcat: Mo t0 nay hO trg thém cho Apache. N6 dugc s dung nhu 1a
mOt Server dbc 1ap d€ ki€m tra cic Servlet va cic trang JSP, hodc duoc tich
hQp vao Apache Web Server, http://java.sun.com.products/servlet/.

Jrun cUa Live Software: Jrun 1a mé tG cho Servlet va JSP, ho trg day du
Servlet API trong cic Web Server phG bi€én trén moi hé diéu hanh,
http://ww.allaire.com.products/jrun/.

WebSphere Application Server cla IBM: con dugc g0i 1a ServletExpress.

ServietExec cUa New Atlanta: ServletExec 1a md td cho Servlet va JSP, ho
trg ddy du Servlet API trong cic Web Server phG bi€n trén moQi hé di€u
hanh, http://newatlanta.com/.

3.3 Mo to Servlet nhiing

Loai md t0 nay c6 th€ nhiing vio phan mém Ung dung khac. Hién nay c6 céc loai sau:

Java Server Engine cUa Sun. Day 1a loai md to dugc viét hoan toan bang Java va la
Web Server dau tién ho trg day dU cho cic dic td cla Servlet 2.1 va JSP 1.0,
http://www. sun.cam. software/jwebserver / try.

Nexus Web Server cUa Anders Kristensen. N6 c6 th€ dé dang nhing vio céc
chuong trinh Ung dung Java.

4. Ki€n tric cla Servlet

Gé6i javax.servlet cung cdp cédc giao dién va cic 16p d€ xay dung cic Servlet.
Kién tric cUa ching dugc md td nhu sau.


http://www.sun.com.software/jwebserver/
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http://java.sun.com.products/servlet/
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Hinh 6.3 Kién tric cUa Servlet

4.1 Giao dién Servlet

Giao dién Servlet 12 mOt khdi niém trUu tUOng trung tAm trong Servlet API. Tatca
cdc Servlet déu cai dat truc ti€p hodc gidn ti€p giao dién nay hodc md réng (k€
thtra) nhng 16p da cai dat no.

Giao dién nay khai bdo ba phuong thUc dinh nghia vong d0i cUa Servlet.

public void init(ServletConfig config) throws ServletException

Phuong thUc nay dugc goi mOt 1an khi Servlet duoc tdi vao trong Servlet
Engine, trudc khi Servlet dugc yéu cau d€ x(r Iy mOt yéu cau nao doé.
Phuong thic init() c¢6 mot thubc tinh 1a d6i tugng cla ServletConfig, va
Servlet c6 th€ doc cic d6i sO khdi tao cUa né thdong qua dOi tUong
ServletConfig. Chiing thudng dugc dinh nghia trong mOt t€p cau hinh. MOt
vi du thong thudng cla mOt dOi sO khdi tao 1a dinh danh database cho mOt
CSDL.

b}ivate String databaseURL;

public void init(ServletConfig config) throws ServletException {
super.init(config),
databaseURL = config.getInitParameter("database");

}

public void service(ServletRequest request, ServletResponse response)
throws ServletException, IOException

Phuong thic nay dudgc goi d€ xUr 1y cic yéu cdu. N6 c6 thé khong dudc goi,
g0i mOt 1a8n hay nhi€u 1an cho dén khi Servlet dudc ngung tdi. Nhi€u
Thread (m6i Thread cho mdt yéu cdu) c6 thé€ thuc thi phuong thiic niy song
song, vi thé né trd nén an toan va hiéu qud hon.

public void destroy()

Phuong thUc nay chi dugc goi mOt 1an trudc khi Servlet dugc ngung tdi va
sau khi da két thidc cdc dich vu.

Servlet API c6 cdu tric d€ Servlet c6 th€ cho phép b6 sung mOt giao thlc khic v6i
HTTP. Géi javax.servlet ch(a cic 18p va cic giao di€én dugc k€ thUa giao di€n
Servlet mOt cich dOc lap. G6i javax.servlet.http chla cic 18p va giao dién
HTTP cu thé.



4.2. LGp co s& HttpServlet

Nhu ta da bié€t, theo giao thic HTTP, dit liéu dugc trao ddi gilta may chl Server va
cac may Client theo mOt trong hai phuOng thUc GET hay POST. Java dinh nghia mot
18p c6 tén 1a HttpServlet & trong goi javax.servlet d€ truyén va nhan d{f liéu
theo cd hai phuong thUc trén.

Lép trtu tugng HttpServlet cung cap mOt khung lam viéc d€ x( 1y cdc yéu cau
GET, POST cla giao thlUc HTTP. HTTPServlet ké thlra giao dién Servlet cOng véi
mOt sO cic phudng thlc h(tu dung khic.

MOt tap cac phuong thUc trong HTTPServlet 1a nhitng phuong thlc x4c dinh dich vu
trong giao dién Servlet. Viéc b0 sung dich vu trong HTTPServlet giGng nhu mot
ki€u cla céc yéu cau dugc xUr Iy (GET, POST, HEAD, ...) va goi mOt phuong thic
cu thé cho mOi ki€u. Bang viéc 1am nay, cdc nha phat trién Servlet sé an tim khi x(t
ly chi ti€t nhitng yéu cdu nhu HEAD, TRACE, OPTIONS, ... va c6 th€ tap trung vio
nh{ing yéu cau thong dung hon nhu GET va POST.

HTTP sinh ra céc trang HTML va ta c6 thé nhiing céc Servlet vao mOt trang HTML.

Khi c6 mOt yéu cau dugc gUi tdi, dau tién né phai chi ra 1énh cho HTTP bang cich goi
mOt phuong thlc tuong Ung. Phuong thlic nay chi cho Server biét ki€u hanh dOng
ma né muOn thuc hién.

Khi ¢c6 mbt Client g(i t&i mOt yéu cau, Server sé x( ly yéu cau nhan dudc va gUi
trd 1ai k€t qud cho Client. Hai phuong thc doGet () va doPost() dugc sU dung
chung d€ nhan va g tin trong c4c Servlet.

MOt Servlet bat ky, vi du MyServlet phdi k€ thlra HttpServlet va viét d& it nhat
mOt trong cidc phuong thlrc doGet() d€ thuc thi thao tic GET cUa HTTP, hay
doPost () d€ thuc thi thao tdc POST cUa HTTP.

Trong vi du dau tién, ching ta s viét d& phuong thirc doGet () dang
protected void doGet (HttpServletRequest request, HttpServletResponse
response) throws ServletException, IOException {

}

Phuong thUc doGet () c6 hai tham sO d0i tuong thudc hai 18p HttpServletRequest
va HttpServletResponse (cd hai 18p nay dugc dinh nghia trong
javax.servlet.http). Hai d0i tugng niy cho phép ching ta truy cap day du tat ca cic
thong tin yéu cau va cho phép gUi d{t liéu két qud cho Client d€ trd 10i cho yéu cau
do.



V@i CGI, cic bi€n mdi trudng va stdin dugc st dung d€ nhén thong tin v€ yéu cau,
tuy nhién vi€c dat tén cdc bi€n moi trudng cé thé khac nhau gilta cdc chuong trinh
CGI, va mOt vai bi€n c6 th€ khong dugc cung cap bdi tat cd cic Web Server.

DO0i tugng HttpServletRequest ciing cung cdp thong tin giOng nhu bi€n mdi truOng
cUa CGI nhung theo mOt hudng chudn. N6 ciing cung cdp nhling phuong thltc d€ md
ra cdc tham sO HTTP tU ddy céc ciu truy van hodc tU n6i dung cUa yéu cau phu thubc
vao ki€u yéu cau (GET hay POST).

Vidu 1 Chuong trinh FirstServlet d€ dém va hién thi s6 1an n6 dugc truy cap.
package myservlet;

import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class FirstServlet extends HttpServlet{
int 1 = 0;
public void doGet(HttpServletRequest re, HttpServletResponse resp)
throws ServletException, IOException{
resp.setContentType("text/html");
PrintWriter out = resp.getWriter();

i++;

out.println("So lan duoc truy cap: " + 1i);
out.close();

}
doGet (HttpServletRequest req, HttpServletResponse resp) s dung doi sO
th(r nhat req d€ doc cic phan dau, titu dé (header) cla HTTP gUi tGi (vi du nhu dit
liéu dang HTML ma ngudi ding nhdp vao), va st dung resp dé€ xic dinh dong trd 10i
cho HTTP (xdc dinh ki€u ndi dung trao d0i, dat Coookie). Pi€u quan trong nhat la
phdi nhan dugc moOt ddi tuong cla PrintWriter (& java.io) thong qua
resp.getWriter()dé€ gli két qua trd 1ai cho Client. Ngoai doGet(), doPost()
HttpServlet con c6 céc phuong thic:

= service(): thuc hién khi dOi tugng cla 16p dugc tao 1ap va triéu goi

doGet() hoac doPost().

= doPut(): thuc hién thao tdc PUT cla HTTP.
= doDelete(): thuc hién thao tic DELETE cUa HTTP.
= init() va destroy(): khditao va huy bo cic Servlet.

= getServletInfo(): nhdn cic thong tin v€ Servlet.



Luu y: Ca doGet() va doPost() déu cé thé phat sinh ra mOt trong hai ngoai 1&
ServletException, hay IOException, do vay ta phdi khai bdo ching nhu trén.
Ngoai ra, mOt di€u nlra ching ta cling chi y 13 hai phuong thic doGet() va
doPost() sé dugc phuong thic service() goi d€ thuc hién va ddi lic ta c6 thé
viét d& service() thay cho hai phuong thUc trén.
5. Chu trinh s@ng cUa cac Servlet
Moi Servlet déu c6 chu trinh sGng nhU sau:

= Server nap va khdi tao Servlet

= Servlet xUrly cic yéu cdu cla cic Client

= Server huy bd Servlet khi khong con can thiét.

Chu trinh sOng cla Servlet

Nhu trén dd phan tich, moi Servlet déu c6 mOt chu trinh sOng nhat dinh. N6 duogc
khdi tao (nap vé), xUr 1y cdc yéu cau cla Client va sau khi hoan tat cic dich vu thi bi
Server huy bo (Hinh 6.4).

5.1 Kh@i dOng Servlet

Viéc khdi dOng mOt Servlet dugc thuc hién mdc dinh bdi HttpServlet. PE khdi
dOng mOt Servlet riéng, ta phdi vi€t d& phuong thlrc init().

public class MyServlet ..{
public void init() throws ServletException{

// Khéi tao cic gid tri ban dau

}

Khi m6t Server nap xong mOt Servlet thi né goi init() d€ bat dau Servlet doé.



Luu y: Server chi goi init() moOt 1an khi nap Servlet va sau dé s€ khong goi lai
n(ra, trr khi phdi nap 1ai né. Server khong thé nap lai néu Servlet d6 chua bi huy
b0 bdi 10i goi destroy(). Phuong thitc init() c6 th€ dugc nap chOng theo mau

public void init(ServletConfig config) throws ServletException

nhU da néu G trén.

5.2 Tuong tac vOi cac Client

Lép HttpServlet x(U 1y cdc yéu cau clla Client thong qua cic dich vu cla né. Céc
phuong thlc trong HttpServlet xU 1y yéu cau cla Client déu cé hai d6i so:

= MOt 1a dGi tugng cla HttpServletRequest, bao gbm cd d{t liéu tr Client.
N6 cho phép nhan dudgc cic tham sO ma Client gl dén nhu mOt phan cla céc
yéu cau, thong qua cidc phuong thlc getParameterName(),
getParameterValue() d€ xéc dinh tén goi va gi4 tri cUa cac tham sO.

= Hai la d6i tugng cla HttpServletResponse, bao gobm ca dit li€u héi dédp cho
Client. HttpServletResponse cung cdp hai phuong thic d€ trd 1ai két qua
cho Client. Phuong thUc getWriter() ghi d{t li€u dudi dang vin ban con
getOutputStream() cho lai d{r li€u dang nhi phan.

Ngoai ra, d€ x(r Iy dugc cic yéu cau cla HTTP gUi d€n cho mdt Servlet thi phdi mé
rOng 16p HttpServlet va viét d& cic phuong thic xU 1y cdc yéu cau nhu doGet (),
doPost ().

5.3 Huy bo Servlet

Sau khi nap cdc Servlet va x(r 1y chiing xong thi can phai don dep hé thOng, loai b
nhiing Servlet khong con dugc si dung ti€p. Phuong thlc destroy() cla 1&p
HttpServlet dugc st dung d€ loai bd mot d6i tugng Servlet khi né khong con can
thi€t. D€ loai bd mOt tai nguyén nao d6 cu th€ trong mOt Servlet riéng thi phdi viét
de phuong thic destroy().

Server sé goi destroy() d€ huy moOt Servlet, sau khi n6 két thiic tat cd céc dich

vU theo yéu cau. Vi du sau day mo td mot Servlet mé& mot két ndi véi CSDL thong

qua phuong thlc init() va sau d6 né sé€ bi pha huy béi phuong thirc destroy().
public class DBServlet extends HttpServlet{

Connection connection = null;
public void init() throws ServletException{

// M3 mOt két ndi véi CSDL

try{
databaseUrl = getInitParameter(“databaseUrl”);

// Boc tén ngudi s dung va mat khdu



connection = DriverManager.getConnection(
userName, password);
}catch(Exception e){
throw new UnavailableException(this,
“Khéng m& dugc CSDL");
¥

}

...
public void destroy(){

// Déng cic k€t n6i d€ don dep bd nhé
connection.close();
connection = null;

}
}

Server sé goi destroy() sau khi tat ca cic dich vu da dugc két thic.

6. XU Iy cac yéu cau
Nhi€ém vu cUa céc Servlet 1a nhan cic yéu cdu, x( Iy ching va trd 10i cho céc
Client.

6.1 Truy tim thong tin

DE xiy dung thanh cong mOt WebSite, ta can c6 nhling thong tin tUr Server, noi thuc
hién céc Servlet. Servlet c6 nhitng phuong thlc sau gitp cho viéc nhan dugc
nh{ing thong tin yéu cau.

= int port = reg.getServerPort(): Xac dinh cOng trao d6i tin clla mdy chUl.

» public String ServletConfig.getInitParameter(String name): Cho
1ai gi4 tri ban dau cla tham sO c6 tén name.

» public Enumeration ServletConfig.getInitParameterName(): Xac
dinh diy 1liét ké tén g0i cUa tat cd cic tham sO khdi dau cla Servlet nhu la
doi tugng cla Enumeration. L&p GenericServlet st dung phuong thlc nay
dé€ truy cap dén cic Servlet.

Vidu Servlet sauin ra tén va gid tri ban dau cla tat cd cdc tham s0.
import java.io.*;
import javax.servlet.*;

import java.util.*;
public class ReadServlet extends GenericServlet{

public void service(ServletRequest re, ServletResponse resp)



throws IOException{
resp.setContentType("text/plain");
PrintWriter out = resp.getWriter();
out.println("Tham so khoi dau la:");
Enumeration eno = getInitParameterNames();
while(eno.hasMoreElements()){
String nm = (String)eno.nextElement();
out.println(nm + " : " + getInitParameter(nm));

6.2 GUi thong tin
Cidc Servlet can phdi trd 10i cho Client vé cic thong tin dudi dang HTML bao gOm:

» Cdc md hién trang. Ma hi€n trang 12 mOt sO nguyén, né mo ta tinh trang cla
vi€c hbi ddp thanh cong hay that bai. Phan 16n cic ma nay da dugc dinh nghia
trong 18p HttpServletResponse nhu & bang 6.1.

» SO cdc phdn dau (tiéu dé) cda HTTP. Phuong thUc setHeader() cUa 16p
HttpServletResponse cho phép dat 1ai cac gid tri cho céc tiéu dé.

= NO&i dung hOi ddp. NOi dung héi ddp duGi dang mOt trang HTML.

Bang 6.1
Tén goi nho M3 s© Thong bao
SC_OK 200 | Ok (t6t)
SC_NO_CONTENT 204 | Khong c6 n0i dung
SC_MOVED_PERMANENTLY 301 |Pa chuyén di vinh
vién

SC_MOVED_TEMPORARLY 302 | bi chuyén di tam thoi
SC_NOT_FOUND 404 | Khong tim thdy
SC_UNAUTHORIZED 401 | Khong dudc phép

Vidu Servlet gUicho Client mOt trang ngau nhién trong danh sich céc trang Web
cUa no.

// RandomSend.java

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;



import java.util.*;

public class RandomSend extends HttpServlet{

}

Vector st = new Vector();

Random rd = new Random();

public void init(ServletConfig config) throws ServletException{
super.init(config);
st.addElement("http://www.yahoo.com");
st.addElement("http://www.hotmail.com");
st.addElement("http://www.zednet.com");
st.addElement("http://www.java.sun.com");

public void doGet(HttpServletRequest re, HttpServletResponse res)
throws IOExceptio{

res.setContentType("text/html");
PrintWriter out = resp.getWrite();
int siteIndex = Math.abs(rd.nextInt()) % st.size();
String st = (String) st.elementAt(siteIndex);
res.setStatus(res.SC_MOVED_TEMPORARLY);
res.setHeadr("Location", st);

Khi mOt Client ding HTML d€ gUi di mOt yéu cau thi n6 c6 th€ sé gli di mOt sO cic
tieu dé (Header).

Viéc doc cic tiéu dé 1a tuong dOi don gidn, c6 thé st dung ham getHaeder () cUa
HttpServletRequest d€ nhdn dugc cic tiéu dé (header) yéu cau. Sau diy la cic tiéu
dé phd dung trong cdc yéu cau.

Accept: Céc ki€u t&p dugc trinh duyét chdp nhan, nhu cic tép image/gif,
image/jpeg, hay application/msword, v.v.

Accept-Charset: Tap cic ky tU ma trinh duy&t mong dgi.
Acpept—Encoding:Cﬁcldéulnﬁhoécﬁfhéu(vidu gzip) ma trinh duyét
biét c4ch gidi ma.

Accept-Language: Ngon ng(t ma trinh duyét mong dai.

Authorization: Thong tin vé gidy phép, uy quyén.

connection: Khang dinh c¢6 két n6i thudng xuyén hay khoéng? NEu mot
Servlet datla Keep-Alive thi n6 c6 thé tan dung dudgc nhitng Uu thé cla
cO ché két ndi thulGng xuyén.

Content-Length: SO d{rliéu dugc dua vao yéu cau.



= Cookie: MOt trong cic tiéu d€ quan trong nhat. MOt Cookie 1a mét xau (diy
ky tu) dugc gUi téi cho mOt Client d€ bat ddu mot phién lam viéc.

= Host: May ch( va cOng dudc chi ra trong URL.
» User-Agent: Loai trinh duyét.

Céc tiéu dé trén 1a tuy chon, trlr Content -Length 1a dugc yéu cau chi doi vdi yéu
cau POST.

P& tim mOt tiéu dé cu thé, trudc tién ta can st dung getHaederNames() d€ c6 dugc
mOt diy (d0i tuong clia Enumeration) tat cd cic tiéu d€ nhan dudc tU mot yéu cau
cu thé, sau d6 tim 1an 1ugt tiéu dé doé.

MOt van dé n(ra can biét khi phai tim cdc tiéu dé cla mdt yéu cau la phdi bi€t thong
tin vé€ phuong thlc chinh dugc s dung. Phuong thitc getMethod() sé cho ta biét
vé phuong thlc chinh clla mbi yéu cau (thudng 1a GET, POST, hodc ciing cé thé 1a
HEAD, PUT va DELETE). Phuong thUc getRequestURI() s€ cho lai URI (mOt phan
cUa URL, phan dlng sau tén cUa dia chi may chU vGi cOng két ndi va truGc phan dit
liéu mau).

Vi du Xay dung mOt Servlet d€ doc va hi€n thi mOt bang cac tiéu dé€ va nbi dung
cla mOt yéu cau.

// ShowRequestHeaders.java
package myservlet;

import java.io.*;

import javax.servlet.*;
import javax.servlet.http.*;
import java.util.™*;

/* Chi ra tat ca cic tieu dé clla mOt yéu cau cu th€ dudi dang mOt bang bao gbm tiéu dé va
n0i dung
*/
public class ShowRequestHeaders extends HttpServlet {
public void doGet(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
response.setContentType("text/html");
PrintWriter out = response.getWriter();
String title = "Servlet Example: Showing Request Headers",;
out. printIn("'<!DOCTYPE HTML PUBLIC \"-//W3C//DID HIML 4.0 Transitional//BN\">"
+ "<HTML>\n" + "<HEAD><TITLE>" + title +
"</TITLE></HEAD>\n" + "<BODY BGCOLOR=\"#FDF5E6\'">\n" +
"<H1 ALIGN=CENTER>" + title + "</H1>\n" +
"<B>Request Method: </B>" +
request.getMethod() + "<BR>\n" +



"<B>Request URI: </B>" +
request.getRequestURI() + "<BR>\n" +
"<B>Request Protocol: </B>" +
request.getProtocol() + "<BR><BR>\n" +
"<TABLE BORDER=1 ALIGN=CENTER>\n" +
"<TR BGCOLOR=\"#FFADOO\">\n" +
"<TH>Header Name<TH>Header Value");
Enumeration headerNames = request.getHeaderNames();
while(headerNames.hasMoreElements()) {
String headerName = (String)headerNames.nextElement();
out.println("<TR><TD>" + headerName);
out.println(" <TD>" + request.getHeader (headerName));
}
out.println("</TABLE>\n</BODY></HTML>");
}
public void doPost(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
doGet(request, response);
}
}

Sau day 1 hai k€t qua hién thi d6i v&i hai loai trinh duyét Net scape va Internet Explore.

7 Servliet Example: Showing Request Headers - Netscape

File Edit Yiew Go Communicator Help

] oW o A ke e =

i wu§ T Bookmarks

./ LDCStIDn'lhﬁp'x’x’webdev apljhuedu/sersdet/hall ShowReguestHeaders vl

Servilet Example: Showing
Request Headers
Request Method: GET

Request URI: fservlet/hall. ShowRequestHeaders
Request Protocol: HT'TP/1.0

Header Name Header Value
Connection Keep-Alive
User-Agent |Mozilla.f'4.05 [en] (WinIN'T; 1)
Host webdev.apl.jhu.edu
loesan image/gif, image/x-xbitmap, image/jpeg, image/pipes,

image/png, */%
Accept-Language |en
Accept-Charset is0-8859-1_* utf-8

. searchString—java servlet cookies; numResults=10;
Cookie L= 2T
searchEngine=infoseek

=l |Document: Done

Hinh 6.5 Hién thi cic tiéu d€ yéu cau v3i Netscape
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Encoding
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Clonnection |[Keep-alive

en-us
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Hinh 6.6 Hién thj c4c tiéu d€ yéu cau véi IE
6.3 Xt Iy céc dir li€u mau
Khi s& dung mdy tim ki€m Web Search Engine, ban c6 thé truy cap dang
http://host/path?user=Marty+Hall&orgin=bwi&dest=1ax

Phan tin sau ddu ‘?’ (user=Marty+Hall&orgin=bwi&dest=1ax) dugc xem nhu la d{¥
liéu mau, day la cach chung thudng duoc s dung d€ chuong trinh Server nhan d{f
li€u vao tu trang Web.

Viéc tach nhiing thong tin can thiét tUr d{t liéu dang trén 12 mOt phan viéc ma cic
chuong trinh CGI thuOng lam.

= Trudc tién, doc dt 1iéu vao cho cdc tham sO yéu cau clla GET hodc POST

= Sau d6, chat ra tUng cdp G dau ‘&’ r0i l1ai tach ti€p d€ x4c dinh tén cla céc
tham bi€n (phan bén trdi dau ‘=") va gid tri cla nhitng tham bi€én d6 (phan bén
phdi cla ddu ‘=").

» Thuc hi€én gidi ma URL theo nhiing gi4 tri d6.

Luu y: Tat cd cic chit cdi, ch(r sO dugc gUi di va khong thay d0i, nhung du cich * ¢
dugc chuyén thanh ddu ‘+°. Nhing ky tu khic dugc chuy€n thanh %XX, trong d6 XX l1a
gi tri (hex) cUa ky tu ASCII (khac v&i ch(r cdi, ch(r s6). Vi du, n€u ban mudn nhap
vao dit liéu mau “~hall, ~gates” vao truOng vin ban cé tén “user” & dang HTML
thi d{r liu gUi di phai 1a “user=%7Ehall%2C+%7Egates”.

Nhimg cong vi€éc nham chan trén khi 1ap trinh v&i CGI da dugc Java ho trg dé xU ly

cdc dit liéu mau mot cich tu dOng. Pon gidn 12 ban goi getParameter() cla
HttpServletRequest d€ nhan dudc tén goi cla tham sO nhu 13 mOt d6i s6. D liéu
mau dudgc gUi di trong GET va POST 1a gi®ng hét nhau. Khi m6t tham s c¢6 nhi€u hon
mOt gid tri thi goi getParameterValues() thay vi goi getParameter (), két qua trd
1ai 12 mang c4c xau. Tuong tu, st dung getParameterName() d€ xac dinh tap cic tén
g0i cla c4c tham s0, k€t qud cUa né 1 danh sich c4c tén goi thulc 16p Enumeration.


http://host/path

Vi du Chuong trinh doc va hién thi cdc tham s& dugc glti dén cho Servlet qua GET
hay POST.

/I ShowParameters.java

package hall;
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
import java.util.*;
/** Hién thi tat cd cic tham s& dugc gUi d€n cho Servlet qua GET hodc POST. Cic tham
sO dac biét c6 th€ * khong c6 gid tri hodc c6 nhi€u gi4 tri .
*/
public class ShowParameters extends HttpServlet {
public void doGet(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
response.setContentType("text/html");
PrintWriter out = response.getWriter();
String title = "Reading All Request Parameters";
out.println("<!DOCTYPE HTML PUBLIC \"-//W3C//DID HTM. 4.0
Transitional//BN\">" +
"<BODY BGCOLOR=\"#FDF5E6\">\n" +
"<H1 ALIGN=CENTER>" + title + "</H1>\n" +
"<TABLE BORDER=1 ALIGN=CENTER>\n" +
"<TR BGCOLOR=\"#FFADOO\">\n" +
"<TH>Parameter Name<TH>Parameter Value(s)");
Enumeration paramNames = request.getParameterNames();
while(paramNames.hasMoreElements()) {
String paramName = (String)paramNames.nextElement();
out.println("<TR><TD>" + paramName + "\n<TD>");
String[] paramValues = request.getParameterValues(paramName);
if (paramvValues.length == 1) {
String paramValue = paramValues[0];
if (paramValue.length() == 0)
out.print("<I>No Value</I>");
else
out.print(paramValue);
} else {
out.println("<uL>");
for(int i=0; i<paramValues.length; i++) {
out.println("<LI>" + paramValues[i]);

}



out.println("</UL>");

}

}
out.println("</TABLE>\n</BODY></HTML>");

}
public void doPost(HttpServletRequest request,

HttpServletResponse response)
throws ServletException, IOException {
doGet(request, response);

}
}

DE chuong trinh Servlet trén nhan dudgc cic tham sO thi can phdi c6 mOt trang HTML
gl ching. Trang HTML (PostForm.html) sau day s dung posT d€ gUi d{r li€u (theo
cdc mau forms c6 cidc muc dau vao), th€ hién céc gid tri ma Servlet nhan dugc theo
cd hai phuong thUc doGet () va doPost().

Tép PostForm.html

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>A Sample FORM using POST</TITLE>
</HEAD>

<BODY BGCOLOR="#FDF5E6">
<H1 ALIGN="CENTER">A Sample FORM using POST</H1>

<FORM ACTION="/servlet/hall.ShowParameters"
METHOD="POST">
Item Number:
<INPUT TYPE="TEXT" NAME="itemNum"><BR>
Quantity:
<INPUT TYPE="TEXT" NAME="quantity"><BR>
Price Each:
<INPUT TYPE="TEXT" NAME="price" VALUE="$"><BR>
<HR>
First Name:
<INPUT TYPE="TEXT" NAME="firstName'"><BR>
Last Name:
<INPUT TYPE="TEXT" NAME="lastName'"><BR>
Middle Initial:
<INPUT TYPE="TEXT" NAME="initial'"><BR>
Shipping Address:
<TEXTAREA NAME="address" ROWS=3 COLS=40></TEXTAREA><BR>
Credit Card:<BR>
<INPUT TYPE="RADIO" NAME="cardType"



VALUE="Visa'">Visa<BR>

<INPUT TYPE="RADIO" NAME="cardType"

VALUE="Master Card">Master Card<BR>

<INPUT TYPE="RADIO" NAME="cardType"

VALUE="Amex">American Express<BR>

<INPUT TYPE="RADIO" NAME="cardType"

VALUE="Discover'">Discover<BR>

<INPUT TYPE="RADIO" NAME="cardType"

VALUE="Java SmartCard">Java SmartCard<BR>

Credit Card Number:
<INPUT TYPE="PASSWORD" NAME="cardNum'"><BR>
Repeat Credit Card Number:
<INPUT TYPE="PASSWORD" NAME="cardNum'"><BR><BR>
<CENTER>

<INPUT TYPE="SUBMIT" VALUE="Submit Order">
</CENTER>

</FORM>
</BODY>
</HTML>

$—.A Sample FORM using POST — Net sl:ape

Jaaaﬁé;@:s.iﬁ I~

EBookmaorks & Location: |htp.//webdewv.aplihuedus/~hall/serdets/PostForm. htrml |~ |

A Samiple FORM using POST

Trerm Number: [1=2 72
Quantity: [=
Price Each: [f=2. =5

First Name: [Marctas
Tast Name: [H=1 1

TIiddle Initial: |
Shippins Address:

11100 Johns Hopkins ®R4d.
Lauresl, MD Z0723

Credit Card:
= wisa
— DIaster Card
= American Express
— Discower
= Jawva SmartCard

Credit Card Number: [F===~===
Repecat Credit Card TMNMumber: [~ =>=>=

Subarriil Srdesr |

Hinh 6.7 Trang PostForm.html
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Hinh 6.8 Chuong trinh doc cdc tham sG ShowParameters.java

7. Cac phién lam vi€c Session

Session dugc st dung d€ duy tri su két ndi gilta Client va Server. Khi trinh duyét
yéu cau Web Server cung cap moOt trang tai 1iéu, n6 thi€t 1ap mot két n6i, 1ay vé noi
dung cUa trang yéu cau va sau d6 huy bo két nGi d6 ngay 1ap tlc. PE luu lai ddu vét
cic trang thai ma trinh duyét yéu cu thuc hién trudc d6, Web Server cai dat san d6i
tuong clla HttpSession. HttpSession dua vao khii niém Cookie qui dinh gilra
Server va Client. Cookie la mOt m&u tin dugc gti cho trinh duyét & Client khi cé
yéu cdu vé mOt trang tin. MOi khi trinh duyét glri m6t yéu cu cho Server, né lai
chuyén mau tin Cookie trd 1ai cho Server. Dua vao cidc Cookie ma chuong trinh
Server va Client c6 dugc nhiing thong tin trang théi thong béo cho nhau.

Giao dién HttpSession c6 3 phuong thlic thuOng xuyén st dung:

public void setAttribute(String name, Object value) throws
I1legalStateException: K&t hgp moOt tén khod vGi gid tri cUa bi€n.

public Object setAttribute(String name) throws IllegalStateException: Tra
v€é d0i tuong tuong Ung v&i thulce tinh c6 tén 1a name.

public void removeAttribute(String name) throws IllegalStateException:
Loai bo thudc tinh c6 tén 1a name.

Pé s dung Session, ta thuc hién nhu sau:

Nhan vé€ mOt doOi tugng (cla HttpSession) cho ngudi s& dung bang cach goi
phuong thlc getSession() doi vi doi tugng clia 10p HttpServletRequest.

HttpSession userSession = request.getSession();

Luu tr(r va nhan dit liéu tUr Session. Giao dién cung cap nhiing phuong thlic
d€ dat lai gia tri cho c4c thubc tinh hodc xéc dinh chiing nhu da néu G trén.



Vidu 7.1 Servlet thuc hi€én luu trlr va doc d{F liéu t&r mOt Session.
import java.io.IOException;

import java.io.PrintWriter;

import java.util.Date;

import java.util.Enumeration;

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;

import javax.servlet.http.HttpServletResponse;

import javax.servlet.http.HttpSession;

public class SessionServlet extends HttpServlet {

public void doGet(HttpServletRequest request,
HttpServletResponse response)
throws IOException, ServletException

response.setContentType("text/html");

PrintWriter out = response.getWriter();
out.println("<html>");
out.println("<body bgcolor=\"white\">");
out.println("<head>");

String title = "Session Example";
out.println("<title>" + title + "</title>");
out.println("</head>");
out.println("<body>");

// img stuff not req'd for source code html showing
// relative links everywhere!

// XXX
// making these absolute till we work out the
// addition of a PathInfo issue

out.println("<a href=\"../sessions.html\">");
out.println("<img src=\"../images/code.gif\" height=24 "
+
"width=24 align=right border=0 alt=\"view
code\'"></a>");
out.println("<a href=\"../index.html\">");
out.println("<img src=\"../images/return.gif\" height=24
n +
"width=24 align=right border=0
alt=\"return\"></a>");



out.println("<h3>" + title + "</h3>");

HttpSession session = request.getSession(true);

out.println("Session ID:" + " " + session.getId());
out.println("<br>");
out.println("Created:" + " ");
out.println(new Date(session.getCreationTime()) +
H<br>H);
out.println("Last Accessed:" + " ");

out.println(new Date(session.getlLastAccessedTime()));

String dataName = request.getParameter("dataname");

String dataValue = request.getParameter("datavalue");

if (dataName != null && datavalue !'= null) {
session.setAttribute(dataName, dataValue);

}

out.println("<P>");
out.println("The following data is in your session:" +
H<br>H);

Enumeration names = session.getAttributeNames();

while (names.hasMoreElements()) {
String name = (String) names.nextElement();
String value = session.getAttribute(name).toString();
out.println(HTMLFilter.filter(name) + " ="

+ HTMLFilter.filter(value) + "<br>");

}

out.println("<P>");

out.print("<form action=\"");
out.print(response.encodeURL("SessionServlet"));

out.print("\" ");

out.println("method=POST>");

out.println("Name of Session Attribute:");

out.println("<input type=text size=20 name=dataname>");

out.println("<br>");

out.println("Value of Session Attribute:");

out.println("<input type=text size=20 name=datavalue>");

out.println("<br>");

out.println("<input type=submit>");

out.println("</form>");

out.println("<P>GET based form:<br>");
out.print("<form action=\"");

out.print(response.encodeURL("SessionServlet"));
out.print("\" ");



out.println("method=GET>");

out.println("Name of Session Attribute:");
out.println("<input type=text size=20 name=dataname>");
out.println("<br>");

out.println("value of Session Attribute:");
out.println("<input type=text size=20 name=datavalue>");
out.println("<br>");

out.println("<input type=submit>");
out.println("</form>");

out.print("<p><a href=\"");
out.print(response.encodeURL("SessionExample?
dataname=foo&datavalue=bar"));
out.println("\" >URL encoded </a>");

out.println("</body>");
out.println("</html>");

out.println("</body>");
out.println("</html>");

}

public void doPost(HttpServletRequest request,
HttpServletResponse response)
throws IOException, ServletException

doGet(request, response);

}

Lé6p HTMLFilter

public final class HTMLFilter {

/**
* Filter the specified message string for characters that
are sensitive
* in HTML. This avoids potential attacks caused by
including JavaScript
* codes in the request URL that is often reported in error
messages.
*

* @param message The message string to be filtered
*/
public static String filter(String message) {



if (message == null)
return (null);

char content[] = new char[message.length()];
message.getChars(0, message.length(), content, 0);
StringBuffer result = new StringBuffer(content.length +
50);
for (int 1 = 0; 1 < content.length; i++) {
switch (content[i]) {
case '<':
result.append("&lt;");
break;
case '>':
result.append("&gt;");
break;
case '&':
result.append("&amp;");
break;
case '"':
result.append("&quot;");
break;
default:
result.append(content[1i]);
}
}

return (result.toString());

}
8. Su truyén thong gilra cac Servlet

Cic Servlet c6 nhi€u cich trao dGi tin vGi nhau. Chiing can trao d6i vGi nhau vi:

= MOt Servlet c6 thé truy cdp truc ti€p dén cic Servlet dugc nap v€ va can
chiing thuc hi€n moOt sO cong vi€c nao d6. MOt Servlet s dung doi tugng cla
ServletContext d€ nhan tin tlr cic Servlet khac.

public Servlet ServletContext.getServlet(String name)
throws ServletException

= MOt Servlet c6 thé st dung lai nhiing khd niing cla Servlet khic d€ thuc
hién mOt nhiém vu nao do.

= Hai hodc nhi€u Servlet can chia sé thong tin v&i nhau.



Ta c6 th€ st dung phuong thic getServlets():
public Enumeration ServletContext.getServlets()

d€ 1ay vé cic dbi tugng Servlet dugc nap vé€ tU nglt canh Servlet hién thoi
ServletContext.

Vi du Chuong trinh sau md ta sy trao dGi tin gilta cac Servlet vd&i nhau.

// InterServlet.java

import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class InterServlet extends HttpServlet{
public void doGet(HttpServletRequest re, HttpServletResponse res)
throws IOException{
res.setContentType("text/plain");
PrintWriter out = res.getWriter();
ServletContext ct = getServletContext();
Enumeration num = ct.getServletNames();
out.println("<HTML>");
out.println("<HEAD><TITLE>Demo Servlet </TITLE></EAD>"),
out.println("<h3>!!Warning </h3>");
out.println("getServletNames() ----");
try{
while(num.hasMoreElement()){
String nm = (String)num.nextElement();
out.println(nm);
Servlet s = ct.getServlet(nm);
out.println("Servlet Name: " + nm);
out.println("Servlet classe: " + s.getClass().getName());
out.println("Servlet Information: " + s.getServletInfo());
out.println();
}
}catch(Exception e){
System.out.println("Error: " + e);
¥

}

9. Servlet k€t ndi cac co s& dir liéu

Cac WebSite ngay nay khong chi hién thi nhitng thong tin cla cdc trang HTML tinh. Vi
du, trong thuong mai di€n t(, mOt linh vUc dang thinh hanh trén thé gidi, khich hang
c6 th€ vao mOt trang Web ban hang, chon nhitng mat hang cdn mua, dién vao phi€u
mua hang sau d6 thanh todn (bang cdc phuong thic trd tin phi€u, check, chuyén



khodn, v.v.) thi s& nhan dugc cidc mat hang theo yéu cau. NhU vay, cdc thong tin chi
ti€t vé khach hang phai dugc luu trlt trong CSDL & mdy dich vu d€ thuc hién duoc céic
dich vu thuong mai di€n tl. Trong nhiing kich ban nhu thé, cic Website phdi duogc
k&t nOi v4i cac CSDL khic.

Servlet va JDBC la hai cong cu rat hi€u qua cho ngudi 1ap trinh Ung dung Web két
nOi Web v&i CSDL.

9.1 Vai tro cla Servlet trong mé hinh két ndi CSDL

Cic chuong trinh Ung dung trén mang hién nay dang chuyén tU mo hinh
Client/Server sang mé hinh ba tang, hodc n-tang. Trong md hinh ba tang, Client
khong thuc hi€n truy van truc ti€p cdc CSDL ma thdng qua tang trung gian 3 Server
d€ truy van viao cic CSDL.

Hinh 6.5 M6 hinh chuong trinh Ung dung ba tang

Mo hinh ba tang c¢6 Uu di€m 1a né tich riéng phan bi€u dién do (G phia Client) ra
khoi phan logic nghiép vu (tang trung gian) va d{f li€u thé & Server. Do vay, né cho
phép nhi€u Client c6 th€ truy cap vao cing mOt d{ li€u, cing mOt nghiép vu va
nhi€u loai chuong trinh Java thuc hién nhu chuong trinh Ung dung ddc 1ap, chuong
trinh Applet hay chudng trinh Web. Servlet ¢6 mot vi tri quan trQng trong viéc truy
cap vao CSDL G tang trung gian. Vi du, hiy tudng tugng c6 mOt chudng trinh dat mua
hang trén mang. N&u khong c6 tang trung gian thi chuong trinh nay phdi k&t n0i truc
ti€p vGi CSDL trén mdy chU va mdy chU phdi ghi 1ai don hang, cap nhat 1ai cic trudng
d{r li€u trong CSDL (trU di nhitng mat hang da ban theo don dat mua). ChuOng trinh
cUa khich c6 th€ bi ngat n€u Server cla CSDL bi thay d6i theo mOt cach nio do.
Hodc c6 th€ mOt ai d6 can thi€p vao chuong trinh cla khach, Server nhdn dugc don
dat hang nhung khong nhan dugc sy thanh toan cUa khich, mac du khach hang da thuc
hién thanh todn theo don dat hang, v.v.

Tang trung gian sU dung logic nghi€p vu d€ trlfu tuong hod qua trinh x( Iy dat hang.
N6 nhdn thong tin tUf don dat hang, ki€m tra tinh xac thuc cla thé tin dung, tai khodn,
v.v, va chuyén nhiing thong tin d6 cho hé CSDL. Khi hé CSDL thay d@i thi tang trung
gian s& dugc cap nhat ma khong 1am dnh hudng dé€n chuong trinh cla khich. Ngoai
ra, tang trung gian cdn gitip ta ting hi€u qud x{ Iy céng viéce vi né ho trg d€ két noi
chéo v3i nhi€u hé CSDL khéc nhau.

9.2 XU Iy giao dich v6i JDBC

Su truy€n thong gilra Client va tang trung gian thuOng s& dung HTTP (khi ngudi sU
dung diung Web Browser), RMI (khi ngudi s dung ding phan mém Ung dung hay



Applet triéu goi tUr xa nhu da dé cdp & chuong II). BO di€u khi€én két nGi JDBC dugc
st dung d€ quan 1y su trao dOi thong tin gilra tAng trung gian va CSDL.

JDBC 1a giao di€n v&i SQL, mOt giao dién vGi hau nhu tat cd cdc CSDL md hinh d{r
li€u quan hé hién dai.

Ta hiy xét ti€p chuong trinh dat mua hang truc tuy€n. Khach hang di€én vao don dat
mua va gUi dén cho Clra hang (hé thOng ban hang truc tuy€n). CSDL cUa hé thOng
phdi dugc cap nhat va chén thém bdn ghi thdng tin v€ khéch hang d6. Tuong tu, sau
khi giao dich mua/ban két thic thi mOt s6 bang trong hé CSDL ciing s& phdi dugc cap
nhat.

Nhitng van dé trén dugc cic ciu 1énh cla SQL thuc hién. POi tugng cla 18p
Connection dugc st dung d€ quan ly cic giao dich véi JDBC.

Vi du Ta hdy xdy dung mOt chuong trinh Ung dung thdi gian thuc c¢6 s dung
Servlet. D€ thuc hién vi du nay, mac dinh 1a ta da bi€t s& dung HTML va Microsoft
FrontPage dé€ tao 1ap céc trang Web.

Chung ta hay xét bai todn nhuU sau: Sao Mai la cong ty cho ban va cho thué 6 t6. HOQ bén,
cho thué c4c 6 td gia dinh va céc 6 t6 ch® khach cho cic tua du lich. Cong ty mubn thanh
14p mOt cau lac bo cung véi mOt Website: CarSaoMai.com d€ thuc hién cic dich vu
truc tuy€n néu trén.

D€ tham gia dugc vao CarSaoMai.com thi ban phdi dién vio mOt thé ding ky gia
nhap cau lac b va chi nhing ngudi da ding ky mGi dugc cung cap cic dich vu truc
tuy€n d€ mua va s& dung 6 t6. Nhitng ngudi chUa ding ky thi chi dugc quyén truy cap
dé€ bi€t dugc nhiing thong tin v€ Cong ty va nhitng thong tin tém tat vé cdc dich vu ma
Cong ty cung cap.
Trudc tién, ta hdy thi€t k€ qua trinh ding ky nhu sau.

= Tao ra trang HTML ch(fa mau ding ky.

= Cap nhat l1ai CSDL vé cic Servlet lam viéc G tang trung gian khi c6 mot

ngU0i mdi ding ky.
= Tao ra mOt CSDL chinh d€ 1uu tr(t thong tin v€ céc thanh vién cUa cu lac bo.

= Tao ra Servlet khéac d€ cho phép tat ca cac thanh vién ciu lac bd két nbi dugc
vao Website va dugc phuc vu.

1. Thi€t 1ap CSDL

Pau tién, ta c6 th€ s dung Microsoft Access d€ tao ra mOt CSD1 nhd, vi du
carsSaoMai.mdb. P& st dung CSDL nay, ta si dung 32-bit ODBC (chon trong
Control Panel\Administrative Tools\Data Sources (ODBC)). Sau khi md&
dugc hOp thoai ODBC Data Sources Administrator, hdy chon System DSN va



nhdn vao nit Add d€ dua thém CSDL md&i vao ngubn d{ li€u. Nhdp tén CSDL
carsSaoMai vao truOng Data Source Name va nhdn vio Selection d€ thié€t 1ap

dudng dan tGi thu muc chira tép carsSaoMai.mdb.

carsSaoMai.mdb c6 hai bdng dugc thi€t k€ nhu sau.

(i) Bang Login

Tén truOng Ki€u dit liéu Céc rang budc
LogName Text(20) Khoa nguyén thuy
Passwd Text(20) Khoéng rOng

(ii) Bang Memebers: 1uu tr(f cdc thanh vién cau lac bd

Tén truong Ki€u dit liéu Cic rang buOc
LogName Text(20) Kho4 tham chi€u
FName Text(30) Khong rOng
LName Text(30) Khong r6ng
Age Number(2) Khong rOng
Gender Text(10) Khong r6ng
Address Text(30) Khong rOng
City Text(30) Khong rOng
PIN Number(7) Khong rOng
EMail Text(30) Khong r6ng
Phone Number(10) Khong rOng
Salary Number(20) Khong rOng

2. Tao lap trang chu va mau diing ky ciu lac bd

Ta c6 thé tao ra cdc trang HTML cho trang chU va cdc mau ding ky da dudc thiét ké

Luu l1ai trang Web trén vao tép carsSaoMai_HomePage.shtm. T€p nay c6 thém dong
1énh:

<servlet code = http://128.28.10.1:8080/servlet/page Validator.class>
</servlet>

Servlet pageValidator.class cing vGi mOt phan mia HTML sé tao ra Servlet &
phia may ch(. Luu ¥ Ia cdn phdi thay dGi dia chi URL t&i URL cUa Web Server cla ban.


http://128.28.10.1:8080/servlet/pageValidator.class

Tép carsSaoMai_HomePage . shtm c6 cac di€ém lién két tGi cac trang HTML bao gOm:
= SaoMai.html: trang ch(a céc thong tin vé ciu lac bo.
= member.html: ghi nhan cac thanh vién ding ky vao cau lac bd

» getRegisteredNow.html va registrationContD.html: cho phép cac
thanh vién m&i ding ky vao cau lac bo.
3. Vi€t cic Servlet cho tang trung gian
carsSaoMai.com s dung cic Servlet d€ nhdn dugc céic thong tin tir Client
Browser, thdm dinh thong tin nay, tuong tic v&i CSDL d€ cheén cdc ban ghi mdi, tim
trong CSDL nh(ng thanh vién da ding ky va thuc hién céc dich vU ma cdc thanh vién
cAu lac b0 yéu cau. D6 la cic Servlet:
= NewRegistry vaMamberDetailEntry: ghi nhan nhiing thanh vién méi.
» RegisteredMemeber: tim trong CSDL nhing thanh vién da ding ky va truy
cap d€ xac dinh nhiing thong tin can thiét.
4. Dich va thuc hién chuong trinh Ung dung

Tém lai, viéc tao 1ap mOt trang Web (di€n dan) ddp Ung cic yéu cau trén, ta thuc hién
c4c budc nhu sau:

= Tao ra mOt CSDL carsSaoMai.mdb, va d€ truy cdp dugc vao né thi phai cho
bi€t tén va mat khau cUa ngudi di ding ky tham gia Cau lac bO. CSDL nay c6
hai bang Login va Memebers.

» Chuyén tat cd cic t&p HTML ma Website yéu cdu vio thu muc, vi du
public_html cla JavaWebServer. POng thOi chuyén cic tép dnh vao thu
muc nay. Nh& 14 phdi thay dGi URL cho thich hgp nhu di néu & trén.

= Ti€p theo, chuyén cic t&p 16p da duoc dich (.class) cla cdc chuong trinh
Servlet d€ nap vao thu muc Servlet cla JavawWebServer. O diy ciing can
nh@ 1 phdi thay dGi URL da chi ra trong cic tép .java trudc khi dich va
chuyén chiing vé thu muc \JavaWebServer2.0\servlets.

= Khéi dong Java Web Server bang cich thuc hién httpd.exe & thu muc Web
server\bin.

= Khi Web Server da hanh dOng, hay md trinh duyét cUa ban va gd vao
http://localhost:8080/SaoMai_homepage.shtml

= Néu trang Web nay chua dugc nap vé thi thay localhost trong URL & trén
bang dia chi IP mdy cUa ban, vi du:

http://128.28.10.1:8080/SaoMai_homepage.shtml


http://128.28.10.1:8080/SaoMai_homepage.shtml
http://localhost:8080/SaoMai_homepage.shtml

Tuong tU nhU trén n€u ta muOn thuc hi€n trén Web Server.
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