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LOI GIOI THIEU

Nham gép phan lam phong phii ngudn tu liéu phuc vu nghién ciru, hoc tap cho
ban doc va sinh vién Khoa Cong nghé Thong tin va Truyén thong - Truong Dai
hoc Cén Tho, Nha xuit ban Pai hoc Can Tho 4n hanh va gidi thi¢u cung ban
doc gido trinh “Cong nghé J2EE” do Tién si Tran Cong An va Thac si Nguyén
Hiru Van Long bién soan.

Noi dung gido trinh bao gom 05 chuong, cung cap cac kién thirc nén tang
ctia cong nghé J2EE bao gém tong quan vé J2EE, quan hé giita J2SE va J2EE,
Java Server Pages, JDBC, Servlets va Enterprise Java Bean. Céc kién thtc nay
bao phu gitp nguoi doc ¢ thé xay dung nhitng img dung J2EE co ban, dong
thoi 1a mot co so vitng chic dé tim hiéu thém vé cac chi tiét cua cong nghé J2EE
cling nhu cac cong nghé co lién quan. Thém vao d6, cubi mdi chuong con co
nhiéu bai tap hiru ich cho ban doc bao gdm cac bai tap cing cb 1y thuyét va cac
bai tap thuc hanh. Gido trinh nay 1a tai li¢u hoc tap co6 gia tri cho sinh vién cac
chuyén nganh c6 lién quan dén nganh Cong nghé thong tin.

Nha xuit ban Pai hoc Can Tho chan thanh cam on cac tac gid va sy dong
gop ¥ kién cua quy thay co trong Hoi dong tham dinh truong Pai hoc Can Tho
de gido trinh “Cong nghé J2EE” duoc ra mit ban doc.

Nha xuit ban Dai hoc Can Tho tran trong gidi thi¢u dén sinh vién, giang
vién va ban doc gido trinh nay.

NHA XUAT BAN PAI HOC CAN THO






LOI NOI PAU

J2EE (Java 2 Platform Enterprise Edition) 1a mot nén tang dé phat trién cac ung
dung phan tan (distributed application), theo kién tric da tang. Cong nghé J2EE
pht hop véi viée phat trién cac ung dung 16n, doi hoéi tinh din nd cao
(scalability) ctia cac doanh nghiép. Mic du khong phai 1a mot “tiéu chudn” dugc
cac td chire chuan quéc té nhu ISO, ECMA hay SEI,... cac kién triic, md hinh
va cac cong ngh¢ ma J2EE dé xuét duoc coi 1a mot “tiéu chuan thyuc t&” (de-
factor standard) cho cac timg dung phén tan. Cac ing dung mudn dat duogc chimg
nhan “twong thich v&i Java EE” (Java EE compliant) phai tuén thii cic yéu cau
trong dic ta cua J2EE va phai vuot qua dugc bo kiém tra ciia J2EE (Java EE
Technology Compatibility Kit). Diéu nay néi 1én dugc sy phd bién va tam quan
trong cua nén tang cong nghé nay d6i véi cac ung dung doanh nghiép.

Trong chuong trinh dao tao k¥ su cong ngh¢ thong tin, mén hoc Cong
nghé J2EE méi duge dua vao chuong trinh dao tao trong nhimg nim gan day
nham nam bat xu hudng tit yéu ciia cong nghé nay trong cac tmg dung doanh
nghiép. Cac kién thirc nay khong chi gitp cho sinh vién biét cach thirc xay dung
cac g dung 1én ma con gitp cho sinh vién tiép can voi hé théng thong tin cua
doanh nghiép thuan loi va dé dang hon.

Do day 1a mot cong nghé rat quan trong cho cac Gmg dung phén tan nén
ngudn tai ligu Tiéng Anh rat phong phi. Tuy nhién, dbi véi hau hét cac truong
dai hoc tai Viét Nam thi viéc dua ndi dung ctia cong ngh¢ nay chuong trinh
giang day méi dugc thuc hién trong thoi gian gan day nén ngudn tai liéu Tiéng
Viét con rat han ché. Vi vay, chung t6i da thuc hién bién soan quyén giao trinh
Céng nghé J2EE nay nham lam phong phti thém ngudn tai liéu Tiéng Viét cho
mon hoc ndy. Gido trinh nay dic biét huéng dén doc gia 1a sinh vién chuyén
nganh cong nghé thong tin. Noi dung cua gido trinh s& cung cap cho ngudi doc
cac kién thie nén tang, cbt 16i cua J2EE chir khong bao phu hét tit ca cac chi
tiét ctia cong nghé nay. Hoan thanh cac kién thirc trong gido trinh nay, ngudi
doc s& c6 dugc mot su khéi dau viing chic doi voi cong ngh¢ J2EE, qua do viéc
tim hiéu sau hon vé cong nghé nay s& c¢6 nhiéu thuan loi va dé dang.

Noi dung cua gido trinh dugc chia thanh 5 chuong nhu sau, dugc trinh
bay theo trinh tu ma ngudi doc nén tiép can:
v' Churong 1 — Gidi thiéu J2EE: Gi6i thiéu vé J2EE va mdi quan hé giita
J2EE v6i J2SE, bao gém cac ndi dung chinh: gi6i thiéu vé J2EE va
J2SE, cac khai niém co ban trong J2EE, cac cong nghé ndi bat trong
J2EE, kién tric da ting trong J2EE va mé hinh phat trién tmg dung



MVC. Ngoai ra, cubi chuong s& gidi thiéu cac cong cu dung dé phat
trién cac ung dung J2EE nhu Tomcat Web Server va Eclipse.

Chuwong 2 — Java Server Page: Gi6i thiéu vé Java Server Page, gom
cac ndi dung chinh: vong doi cua mot trang JSP, cac thu vién thé JSP,
cach thirc xtr Iy ngoai 18 trong JSP, k§ thuat chuyén tiép trang va sir
dung lai trang JSP va ngdn ngit biéu dién biéu thic EL (Expression
Language) trong JSP.

Chirong 3 — Néi két co sé dit liéu véi JDBC: Gidi thidu vé JDBC API,
mot giai phap két ndi ung dung voi cac loai co s¢ dir liu khac nhau,
céc loai JDBC Driver va kich ban thuc hién ndi két co so dit lidu,
phuong phap thuc thi cau 1énh SQL, cac thi tuc va thao tac trén két
qua clia cac cAu truy van.

Chirong 4 — Serviets: Gi6i thiéu vé servlet, bao gdm cac ndi dung
chinh: kién trac va vong doi cia 1 servlet, quy trinh hoat dong co ban
cua 1 servlet, xtr Iy ngoai 1€ trén servlet, quan ly phién lam vi¢c thong
qua servlet, vai tro cua bd loc va cach st dung bo loc, va moé hinh
MVC véi servlet va JSP.

Chuwong 5 — Enterprise Java Bean: Lam r0 vai tro cua EJB ciing nhu
cach thirc trién khai EJB trong Gmg dung, gi6i thiéu vé EJB 3.0, cic
loai bean dugc cung cip bai EJB, quan 1y va sit dung EJB session
bean, quan 1y va sir dung Message Driven bean, lién két mé hinh
hudng dbi tuong va co so dir liéu quan h¢ véi JPA, xay dung quan hé¢
gitra cac Entity class trong JPA, va st dung Embeddable Object.

Noi dung cuia gido trinh nay duoc bién soan dua trén gia thuyét 1a doc gia da co
kién thirc co ban vé lap trinh Java (J2SE). Do d6, cac kién thirc co ban vé ngén
ngtr 1ap trinh Java s€ khong dugc gioi thi¢u trong gido trinh nay.

Chung t6i giri 101 cam on sau sic dén quy Thay Co6 khoa Cong nghé thong

tin va Truyén thong da nhiét tinh gop ¥ cho ndi dung cua gido trinh nay.

Do day la phién ban dau tién cia gido trinh nén s& khong tranh khoi

nhimg thiéu s6t. Chung t6i mong nhan duoc sy gbp y chan thanh tir quy doc gia
dé quyén gido trinh ngay cang hoan thién hon.

il

Can Tho, thang 06 nam 2019
NHOM TAC GIA
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CHUONG 1
GIOI THIEU J2SE VA J2EE

Chuwong ndy gici thiéu vé > J2EE va moi 'quan hé giira J2EE v6i J2SE, bao
gom cac ngi dung chinh: gioi thiéu vé J2EE va J2SE, cdc khdi niém co
ban trong J2EE, cdc céng nghé néi bat trong J2EE, kién tric da ting
trong J2EE va mé hinh phdt trién vmg dung MVC. Ngodi ra, cudi chwong
sé gidi thiéu cdc cong cu ding dé phdt trién cdc vmg dung J2EE nhw
Tomcat Web Server va Eclipse.

1.1 J2SE VA J2EE

Chung ta d3 duoc hoc vé cach dé 1ap trinh, phat trién va trién khai 1 tng dung
co ban trén nén tang J2SE - Java 2 Standard Edition. Méc du ung dung dugc
phat trién ¢ thé dam bao vé chirc ning, hoan toan khong c6 15i, bugs, va code
dugc viét theo dung quy pham nhung cau hoi dat ra 1a liéu ing dung da duoc
xem 1 sin sang d¢é trién khai trén cac doanh nghiép hay chua? Thuat ngir “Ung
dung doanh nghiép” (Enterprise Application) nham chi ra cac ung dung dugc
phat trién theo mot quy trinh chat ché trén mot nén tang hd trg day du cac tinh
nang “Doanh nghiép” khi trién khai.

So voi mot umg dung thong thuong, mot ing dung doanh nghiép dugce
tao ra dé giai quyét cac van dé phuc tap va ludn c6 thay déi phat sinh phu hop
v6i nhu cau cia doanh nghi¢p. Dit li¢u trong cac ting dung doanh nghiép can
duogc luu trir an toan, bén viing, chéng han: hod don ctia khach hang, thong tin
dit vé chuyén bay. .. Ung dung doanh nghiép cung cap nhiéu giao dién lam viéc
tuong tng céc thao tac khac nhau nhu giao dién danh cho khach hang dat hang,
giao dién thuc hién nghiép vu ctia nhan vién... Ngoai ra, ing dung doanh nghi¢p
hd tro viée truyén tai dir liéu trén cac hé théng két ndi tur xa, két hop xur 1y trén
da dir lidu tir da ngudn...Cudi ciing nhung khoéng kém quan trong 1a ing dung
can dam bao tat ca cac thao tac dién ra diang dén, chinh xac, hiéu suat lam viéc
tdt nhat. Nhing dac diém vira néu trén c6 thé duoc tom gon lai béng mot cau,
d6 1a: Tinh manh mé khi doi mdt véi sw phikc tap can phai ¢ cia tng dung
doanh nghiép.

Trong quy trinh phat trién tmg dung, timg thanh phin cua Gng dung
khong dugc phat trién tir co ban ma s& st dung nén tang hd trg dé thuc hién diéu
nay, goi la cac Application server. Gidng nhu bd thu vién Swing, Application
server cung cap cac dich vy, tinh nang hiru ich nhu phuong thirc truyén tai thong
tin gira cac may tinh khac nhau, phuong thirc quan 1y co so dir li¢u, phuong
thirc quan 1y cac giao dich véi nguoi dung trong tng dung. ..



Trong trudng hop tng dung dugc xay dung dwa trén nhiéu Application
server khac nhau vé kién trac thi chung ta can mot giai phap dé co thé xay dung
g dung ma khong can quan tim dén nén tang Application Server niao dugc sir
dung ca. Giai phdp tuy¢t voi ndy da dugc Java va Sun Microsystems gidi thi¢u
qua mot tap cac thu vién, goi la Java 2 Platform Enterprise Edition — J2EE.

J2EE c¢6 thé duge xem 1a mot tap hop cac dic ta vé giao dién 1ap trinh
tmg dung (API -Application Programming Interface), mot kiéu kién trac tinh
toan phén tan, va cac dinh nghia vé quy trinh déng géi cac ddi twong trong tmg
dung. J2EE con 1a 1 tap hop chura céc thanh phén (component), vat chira
(container) va cac dich vu (service) da dugc chuén hoa nham phuc vu cho viéc
phat trién va trién khai cac ing dung phén tan trén cac kién trac hé théng khac
nhau.

Muc tiéu chinh cua J2EE 1a hd trg cac hé théng phtrc tap thuc thi céac
nghiép vu trén quy mé rong 16n. Ung dung doanh nghiép khong phai 1a mot
phan mém nho gon c6 thé duoc cai dat va van hanh trén mot may tinh don 1¢
ma no can nhiéu rat nhiéu tai nguyén dé dat dugc hiéu suat t6i wu nhat. Vi vy
trién khai “img dung ddng nghia voi trién khai tirng mang cua ing dung nay trén
cac hé théng khac nhau nhung can phai c6 mot su két ndi cho cac thanh phan
cac giao dién, cac dich vu cua tirng mang. Tat ca nhirng diéu nay di duoc chuin
hoa va dic ta chi tiét trong J2EE. Nhu vay, mot rng dung doanh nghiép cé thé
dugc xay dung bang cach sir dung cac API cta J2SE két hop véi cac cong nghé
hd trg trong J2EE.

Nhiéu nguoi hiéu nham rang su ra doi ciia J2EE da thay thé cho J2SE.
Diéu nay hoan toan khong dung vi ban chét cua J2SE chinh 1a thanh phan cbt
16i ma J2EE x4y dung trén. M6 hinh dudi day tong quat hoa kién trac va cac
cong nghé ma J2EE hd trg véi nén tang 1a J2SE.

Applet
Container HTe

| Applet l

J2SE

Web Container EJB Container

Application Client
Container

Application
Client

Hinh 1.1 Kién triic nén tang ciia cong nghé J2EE (Source: Java EE Tutorial, Oracle)



1.2 LO1iCH CUA J2EE TRONG PHAT TRIEN UNG DUNG DOANH NGHIEP

J2EE cung cip hang loat dich vu trong yéu dé nguoi dung co thé hoan toan tap
trung vao viéc phat trién xay dung nghiép vu cho ing dung ma khong can quan
tam dén ha tang trién khai. Hiéu mot cach don gian, cac dich vy J2EE cung cap
giéng nhu dién va nudc sir dung trong sinh hoat. Thyc té, chung ta khong quan
tdm duong day dién dugc thiét ké nhu thé nao, cac 6ng nudc bb tri ra sao ma
chi cén sir dung duoc ching dé phuc vu nhu cau cua chung ta. Viéc s dung
dién va nudc hoan toan thong qua cac thiét bi dleu khién tiéu chuan nhu: voi
nudc, cong tac dién, 6 cdm dién, dng x4 nudc...Néu nhu h¢ thong dién va nude
khong sin ding, moi thir déu phai dugc bat dau tir sé 0 khién cho chi phi xay
dung, lép dat, két ndi cho céac hé théng nay tré nén dit do va tén nhiéu thoi gian.

Tuong tu nhu vay, trong viéc phat trién mot ing dung doanh nghiép, tai
sao chung ta khong tu xay dung mot kién trac ha ting phu hop cua riéng ching
ta, nghia la bt dau moi thir tir so khong? Cau tra 161 rat rd rang: Néu 1am nhu
vay, bét loi dau tién l1a chi phi rt 16n vé thoi gian va tién bac. Bt loi thu hai la
kha nang chia sé va hop tac vdi cac kién trac cua doanh nghi¢p khac. Thay vao
do, st dung J2EE, ta c6 duoc cac vat chira, cac bd két ndi va cac thanh phan dé
lam dugc viée nay. Cu thé hon, néu tmg dung doanh nghiép dugc phat trién trén
nén tang J2EE thi s& c6 kha ning cong tac hodc thuc thi trén bat ky nén tang
nao, mién 1a sir dung J2EE lam ha tang.

1.3 MO HINH UNG DUNG PA TANG TRONG J2EE

J2EE str dung m6 hinh tmg dung theo kiéu da tAng. V& mat logic, img dung
dugc chia thanh cac thanh phan theo chirc ning va cac thanh phan nay s& dugc
phan tang phu thudc vao mdi trudng ma thanh phan dé duoc cai dit. Mot ing
dung thudng duoc chia thanh 3 thanh phan do 1a:

— Phan trinh bay (Presentation logic): cung cép cac chirc nang diéu khién
cho nguoi dung va cho phép nguoi dung tuong tac voi ung dung.

— Phan xir 1y nghiép vu (Business logic): xtr ly cac tién trinh, giai quyét
cac yéu cau tir nguoi dung. Vi du: dua trén sb gio 1am viée va tién lwong
dinh mirc chi trd ma tinh luong nhan vién.

— Phan luu trit, thao tac trNén cO SO dfr liéu (Data chess Logic) : dam nhan
viéc doc, ghi dir li€u dien ra tai bat ky noi dau, bat ky thoi diém nao.
Nhu véy, viée to chirc 3 thanh phan logic nay nhu thé nao chinh la giai phap t6

chuc cho kién trac phéan tang ciia mot ing dung. Mot s kiéu td chirc kién trac
phan ting thuong thay:

— Kién tric phan ting don gian nhét la don tang (Single-tier architecture):
tat ca cac thanh phén logic cta ing dung déu dugc cai dat, van hanh trén

cung mot nguon tai nguyén (mot may tinh don nhat) Uu diém la de thiét
ké. Nhuogc diém 1a ca 3 thanh phan logic déu nam trén cliing ngudn tai
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nguyén nén cap nhat, bao tri cho toan bo hé thong sé& phat sinh chi phi rat
l6n. Ngoai ra, tinh hop tac trong thyc thi nghiép vu cua uing dung trong
mot m01 truong 16n 1a rat kém, kho trao ddi va tong hop dir liéu tur nhiéu
qguon khéc nhau. Hinh 1.2 mo ta kién triic img dung theo mé hinh don
tang.

1

— |

Application Component :

|

‘ Presentation F Business — 1 Data Access DB !
Logic i Logic a Logic E: :

|

—— 1

Hinh 1.2 Mé hinh kién tric don tang

Kién trac hai ting (Two-tier architecture): con goi 1a mé hinh Client —
Server. Trong kién tric nay, chirc ning ciia mot tng dung duoc chia
thanh 2 phan (chwong trinh) thuc thi riéng r& nhau: 1 chwong trinh Client
va 1 chuong trinh Server nhu dugc mé ta trong Hinh 1.3.

v Client dam nhan chtic ning vé giao dién nguoi dung nhu: tao form
dé nhap dir ligu, tao cac thong bao cho nguoi dung...

v’ Server dam nhan chirc nang vé luu trit va truy xudt di liéu.

v' Business Logic dugc cai dit ¢ Client hodc Server, dan dén phat sinh
2 kién truc con la Fat-Client va Fat-Server. Thong thuong mo hinh
nay yéu cau can phai thiét 1ap 1 giao thirc (protocol) dé thuc hién
truyen thong Client va Server.

r T
: 13! Layer ‘ i ‘ Data layer

1

I Presentation Business |~} > Data Access

1 Logic Logic Logic

! 1

1

1

L

" 1
Client : 1 Server

Hinh 1.3 M6 hinh kién tric hai tang

Kién truc ba tang (Three- tier architecture): mdi tAng chira mot thanh phan
logic cua img dung. Viéc t6 chirc cac ting trong cing mot may hodc trén
nhiéu may khac nhau phy thudc vao kha ning mo rong ciia doanh nghiép.
Giai phap kién trac 3 tang nay dap tng rit t6t v6i nhing thay ddi vé cach
thirc xtr Iy nghié€p vu cua doanh nghi¢p bdi vi moi sy thay dbi chi dién ra
trén Business Layer noi chira cac xtr ly nghi€p vu ma khong anh hudng
dén 2 tang con lai. Kién triic ndy duoc mo ta trong Hinh 1.4.



! g 1 -
I 5 i 1 ] cq_
1 || Presentation E::-'_} Business = Data Access —

: Logic : Logic | Legic !

1

1

1

=)
=

I
1 1
Presentation <_—]_]j Business <Z Data Access /;I::"—_i
Layer [ Layer Layer I | =
| D e s e e e e B s e 4
Client Server DB Server

Hinh 1.4 M6 hinh kién tric 3 tang Client-Server-Database

— Kién trac n tang (n-tier architecture): thudng duoc ap dung cho cac uing
dung ma céc chirc ning dugc t chirc theo hinh thirc phan tan. Cac mg
dung trién khai theo kién triic nay can dam bao dugc ha tang vé mang va
kha nang xir 1y trén timg ting phai dat dugc tiéu chuan nhét dinh.

Ung dung J2EE c6 kién tric da tang bao gdm Client Tier, Middle Tier va Back-
End Tier. Mo hinh phan tang cta img dung J2EE duoc minh hoa trong Hinh 1.5

Client Tier Middle Tier EIS Tier

Web Tier Business Tier

Client Device

Application Client

Cantainer

Client \ Web Server
& | Web Container
HTML Client y o [ 1
JSP Serviet u
) | L £S5

Apolet Client Container

Applet

EJB Server

EJB Container

J

be—=r— EJB Resources

=
i L
<)

Hinh 1.5 M6 hinh kién triic phdn tang ciia tmg dung J2EE

— Client Tier: 1a thanh phan thuc thi phia client. Pay c6 thé 13 1 tng dung
Java don gian, cac trang HTML tinh, cac trang HTML dong hoac cac
Applets trén trinh duyét web.

— Middle Tier: gdm hai thanh phan con 14 Web Tier va Business Tier.

v" Web Tier: la noi cadc web container quan 1y cac servlet va cac trang
JSP xtr 1y yéu cau dén tir Client Tier, 1a trung gian xtr 1y nghiép vu
ctia mg dung v6i Back-End Tier. Nguoi dung thuc hién yéu cau dich
vu tir Client Tier dén Web Tier. Web Tier s& xir 1y cac yéu cau va tra
vé két qua cho ngudi dung. Mot truy van nhu vy s& dan dén truy van
tuong ung tir Web Tier dén mot trong nhiéu cac thanh phan xir Iy
nghiép vu (cac EJBs) trén Business Tier va hon nita ¢6 thé dan dén
su tuong tac gitra Business Tier va Back End Tier néu can thiét.



v Business Tier: gdbm cic EJB (Enterprise Java Beans) Container cua
J2EE, dung dé quan 1y cac EJB. Cac EJB chira xur Iy nghiép vu
(business rule) cua ung dung va lam nhi¢ém vu tuong tac vai voi Back-
End Tier tuy thudc vao nghiép vu can xu ly, dong thoi tra vé cac két
qua cho Web Tier.

— Back-End Tier: 1a noi dé chtra dit liéu cho cac ung dung, thé hién qua co
sO dir liéu quan hé.

Vi dy, mot tng dung mua bén truc tuyén trén web van hanh theo kién tric trén
c6 thé duoc minh hoa nhu sau:

— Nguoi dung tuong tac voi giao di¢én cua trang web (Client Tier), chon 1
thao tac bat ky (mua, ban, doi, tra...) dugc hién thi trén giao di¢n.

— Tai Middle Tier, cac Servlet va JSP s€ twong tac v6i cac dich vu dugc
yéu cau tuong ng (mua, ban, doi, tra. . .) duge dong goi trong cac EJBs
va tra vé trang web voi ndi dung chira két qua.

— Tai Back-End Tier, dﬁ: liéu trong kho luu trit dugc cép nhat lai (giam $6
luong hang, thém so lugng hang...) dya trén cac xu ly nghi€p vu dugc
thuc hién trén Middle Tier.

1.4 MO HINH MVC
Nhirng tiéu chun can dam bao khi xdy dung mét tng dung doanh nghiép gém:

— Construction and testing (xay dung va kiém thir): cach thirc xay dung va
phat trién? Cong nghé lya chon dé phat trién?

— Reuseable (co thé str dung lai): ing dung c6 sir dung cac thanh phan da
dugc chuan hoé hay khong?

— Scalability (tinh dan no): tmg dung s& thyc thi thé nao khi c6 nhiéu giao
dich v6i nhiéu nguoi dung?

— Security (an ninh): tmg dung c6 cac co ché gi dé bao vé hé thdng trudc
cac cudc tan cong, phat tan ma doc...

Céac mo hinh thiét ké phin mém (desgin pattern) duoc dé xuat sir dung nham
dam bao viée xay dung tmg dung ludn théa min céc tiéu chuan trén. Mot trong
nhimg design pattern duoc str dung nhiéu trong thiét ké img dung hién nay la
mod hinh MVC (Model, View va Controller). MVC la giai phap hoan hao cho
ung dung 16n va chay trén cac nén tang khac nhau nhu: thiét bi di dong, tablet
hay céc trinh duyét web khac nhau trén cac hé diéu hanh khac nhau. Trong
MVC, céc thanh phan duoc thiét ké tach biét bang cach dua giao dién ngudi
dung vao View, dua cac xu 1y nghi€p vu va luu trit dit liéu vao Model va cac
thanh phan diéu khién vao Controller.



