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TOM TAT - Trong bai bdo nay chiing toi trinh bdy ky thudt phat trién iing dung Web huéng mé ‘hinh (MDWE), phan tich,
wu nhiege diém ciia mot s6 kY thudt dién hinh. Bai bdo di sdu vao trinh bay ky thudt UWE trong phdt trién cdc img dung Web: cac
mé hinh, cdc kp thudt chuyén doi mé hinh. Trén co s¢ si dung cong cu MagicUWE va dp dung ky thugt UWE trong phdt trién img
dung Thuysan.Net, bai bdo di phan tich va lam ré phicong phdp dp dung chi tiét cdc ky thudt phdt trién img dung Web UWE.

Tir khéa - Ky thudt Web, K thudt Web dira UML (UWE), Phdt trién img dung Web huéng mé hinh (MDWE,, Phdt trién
phan mém hwéng mé hinh (MDSD).

I. GIOI THIEU

Kién tric huéng md hinh (MDA) la ky thuat méi cho sy phat trién san pham phan mém. Ky thuét nay giai quyét
duogc sy phirc tap cua nén tang ~cong nghé khac nhau bang viée sir dung cac md hinh (models) nhu 1a tic nhén chinh
trong toan by vong doi phat trién Umg dung, giam sy phy thudc vao nén tang cong nghé [17]. Khi co nén ting méi ra
doi thi rng dung moi s€ duogc chuyen ddi tu dong tir cac mo hinh dé tuong thich v&i nén tang méi. Do d6, MDA dang
trd thanh mot phuwong phap tiép can duoc chap nhan rong rai dé phat trién cac Urng dung phirc tap va ngay cang danh
dugc nhiéu sy quan tdm cua cong dong nghién ciru cling nhu gi6i cong nghiép phan mém [2]. Cac tmg dung Web bao
gdém nhiéu thanh phan khac nhau c6 thé dugc cung cap boi nhiing nha phat trién khac nhau véi nén tang cong nghé
khac nhau, nén viéc sir dung cac ky thuat phat trién huong mé hinh cho cac ing dung Web déc biét hiru ich [2, 5, 11].
Céc ky thuat nay da khic phuc dwoc nhiéu han ché ma cac qua trinh phat trién phan mém trudc do chua giai quyét
dugce [11], giam chi phi thue hién du an phan mém, tang nang suat thuc hién dy an mot cach tryc tiép hodc théng qua
giam khéi lugng cong viéc 1am lai. Co nhiéu ky thuat dé phat trlen ung dung web huong mo hinh nhu: OOWS, UWE,
WebML, WebSA [6,11,16], trong d6 UWE 1a k¥ thuét phat trién tng dung web hoan chinh va dugc st dung nhidu nhit
trong k¥ thuat Web hudng mo hinh.

Trong bai bao nay chiing t6i trinh bay ky thuat phat trién phin mém hudng mo hith cho tng dung Web dua trén
ky thuat UWE (UML-base Web Engineering), thao luan va phén tich nhitng loi theé va bat loi cuia phuong phap hudng
md hinh trong phat trién tng dung Web. N6i dung tiép theo ctia bai bao nhu sau: trong phan II trinh bay ky thuat Web
hudng mo hinh, trong d6 téng hop so sanh mot s6 ky thuat dién hinh; Phan IIT tap trung trinh bay ky thuat Web hudng
mo6 hinh UWE: cac m6 hinh, phuong phap xay dung mé hinh va ky thuat chuyén dbi mé hinh; Phan IV trinh bay chi
tiét ap dung trong xay dung ing dung Thuysan.net; Cudi cung, phan V la danh gia nhan xét.

II. KY THUAT WEB HUONG MO HINH
A. Gioi thiéu

Khi ky thuat phat trién phan mém dya m6 hinh (Model Driven Software Development - MDSD) [1] ngay cang
tro nén pho bién trong cong dong phat trién phan mém thi cac ky thuat phat trién tmg dung Web ciing bét dau thay d6i
vé phuong phép luan va quy trinh dé phu hop v6i ky thuat MDSD nhim tao ra cac ing dung Web nhanh chong va co

chat lwong. Hudng tiép can theo su thay ddi nay duoc goi 1a k§ thuat Web hudng moé hinh (MDWE) [6]. Hinh 1 mo ta
cAu trac phét trién tmg dung Web hudng mé hinh [6].
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MDWE chip nhén va phat trién mét sb ky thuét trong MDSD nhim tao nén cac tng dung Web [1,6, 3, 11] nhu:
(1) xay dung céac siéu mo hinh va mé hinh trong mién img dung Web; (2) dinh nghia va thyc hién cac chuyén di tir mod
hinh dén mo hinh, chuyen ddi tr md hinh dén code véi muc dich dat duoc mot p]han trong toan b qua trinh thyc hién;
va (3) két ndi hodc phat trién cong cu dé hd trg thiét lip, chuyén d6i cac mé hinh, tao mi. Vi cach nay, MDWE gitp
thu hep khoang cach gitta mo6 hinh thiét ké c?ip cao va ma thuc hién Web cép thép [11].

Hién nay, mét s6 k¥ thuat Web huéng mé hinh dién hinh nhu OOWS, UWE, WebML, WebSA da duge sir dung
rong rai cho viéc thiet ké va phat trién cuia cac img dung Web[15, 18]. Trong muc tiép theo, ching t6i tong hop va so
sanh cac k¥ thudt nay.

B. So sinh mét sé ky thuidt Web huwéng mé hinh dién hinh
1) UWE

UWE la phuong phap hudng d6i tugng dua trén ngén ngit mo hinh héa UML [2], 1a mot trong nhimg k¥ thuat
dau tién phat trién theo ky thuat huéng mo hinh va duge s dung nhiéu nhét trong k¥ thuat Web huéng mé hinh [6].
UWE la mot ky thuét phat trién img dung Web hoan chinh nhung chu yéu tap trung vao giai doan phén tich va thiét ké.
Mot trong nhimg wu diém quan trong ciia UWE 1 tit ca cac mo hinh ciia né déu 1a phan mé rong cia UML. UWE st
dung ky phap d6 hoa hoan toan dya trén UML. N6 cho phép sit dung céc cong cu dua trén UML va giam thiéu thoi
gian nghién ctru cta cac nha phat trién Web, nhitng nguoi di quen thuc voi UML[6].

Céch tiép can MDSD cua UWE ¢6 [& 1a mét trong nhimg phuong phap hoan thién nhét vi n6 dua ra mot siéu mo
hinh trong tng moi md hinh cua UWE nhu: Yéu cau, N6i dung, Di€u hudng, Trinh bay va Xu ly, cac md hinh nay két
hop voi su chuyén d6i mé hinh nham thu dugc md hinh tir cdc mo hinh khac [6].

2) WEBML

WeBML 1a mot phuong phap thiét ké Web thé hé thir ba dya trén MDA [14]. Trong WeBML bb sung, xay dung
tap ky phap dé thiét ké khai niém cia cac trang Web phtrc tap [6]. Phat trién (mg dung véi WeBML duoc hd trg boi
WebRatio, mot cong cu thuwong mai cho viée thiét ké va thuc hién cac tmg dung Web [7]. Phuong phéap nay sir dung ky
hi¢u (notation) ri€ng va khong sur dung meta-model tuan thu MOF, ma su dung Document Type Definition (DTD) aé
luu cac mé hinh ndi dung va didu huéng, vi du dinh nghia dang nglr phap (grammar-like definition) cho cdu trac cla
tai litu XML. DTD khéng c6 tinh trira tuong nhu MOF va thiéu ky hiéu d& hiéu. Ngon ngit chuyén doi XSLT
(eXtensible Stylesheet Language Transformation) dugc sir dung cho viéc chuyén d6i mé hinh sang ma ngudn (hd trg
Java va JSP). XSLT khong phu hop véi nhirg chuyén d6i phire tap, khé phat trién chwong trinh va dé bi 13i [2]. Tuy
nhién, phuong phap tiép can mo hinh dinh hudng cia WeBML dic biét hiéu qua trong viéc tao cac trang Web hd tro da
phuong tién [4].
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Hinh 2. Kién tric cia WeBML [14]

Theo [14] c6 3 m6 hinh dugc dua ra: (1) M6 hinh dir ligu, thé hién cac nodi dung dit liéu cta trang Web td chirc
theo thuc thé - quan hé, WeBML khong x4c dinh ky phap ctiia minh va thay vao d6 dé xuat str dung k§ thudt mo hinh
hoa chuan nhu So dd Thuc thé - Quan hé hodc so dd 16p UML. (2) M6 hinh siéu vin ban mé ta mot hodc nhiéu
hypertexts c6 thé dugc cong b trén trang Web. Mdi mot siéu vin ban xac dinh mot trang Web, bao gom mét tiéu mo
hinh thanh phan va mot tiéu mo hinh diéu huéng. M6 hinh dau tién xac dinh céc trang tao nén siéu vin ban va cac don
vi n6i dung két cau nén trang Web, mo hinh thi hai mé ta cach cac trang va cac don vi ndi dung duoc lién két tir siéu
vin ban. (3) M6 hinh trinh bay, no trinh bay cac 16p va cac dd hoa duoc thé hién cua trang Web, doc lap véi thiét bi
dau ra va ngdn ngir thé hién.
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3) OOWS

Theo [7] OOWS la phuong phap ki thuat Web, no cung cip ky thuat dé hd tro cho viéc phat trién tmg dung
Web. OOWS 1a sy md rong clia phuong phap OO-Method. OO-Method gém 3 md hinh: M6 hinh c4u triic, mé hinh
dong, md hinh chirc nang, dé phu hop cho viéc phat trién ing dung Web, OOWS dé xuit méi 3 mé hinh: mo hinh
ngudi ding, mé hinh diéu huéng va mé hinh trinh bay. Ba m6 hinh méi cho phép mé ta day du cac img dung Web tai
murc PIM. Quaé trinh tao ma thuc hién boi cong cu OlivaNova [7].

4) WebSa

WebSA 14 mét cach tiép can huéng mé hinh cho phat trién tng dung Web. Qua trinh phat trién dua trén MDA
thiét 1ap 4 giai doan cua vong doi phat trién: phan tich; thiét ké doc lap nén tang, noi xay dung mo hinh nén tang doc
1ap (PIM); thiét k& nén tang cu thé, noi xay dung mé hinh nén tang doc 1ap (PSM) va thyc hién [11]. Phuong phap nay
nhém cac mé hinh tmg dung web thanh 2 khung nhin: chtrc ning va kién trac (Hinh 3) theo [13, 16].
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Hinh 3. Quy trinh phat trién WebSA

WebSA str dung md hinh dé xuat trong hai phuong phap: UWE va OO-H [11, 16]. Trong giai doan phan tich,
dac diem k¥ thudt Web dugc chia thanh mé hinh chirc ndng va cac mo hinh kién trac khai ni¢m.

Trong bang 1, dua ra téng hop so sanh cac ki thuat OOWS, UWE, WebML, WebSA theo cap do MDA [6].
Trong khuon khd nghién ctru nay chiing t6i tap trung dé cap dén phwong phap xay dung cac mé hinh theo UWE, trong
d6 cac hoat ddng md hinh hoa chinh 1a phén tich yéu cau (requirement), thiét ké cac khia canh noi dung (content), diéu
hudng (navigation), xir 1y (process) va biéu dién (presentation), & cac bude chuyén déi mé hinh tir CIM sang PIM. Tir
PIM sang PSM va tir PSM sang code. Két qua & mdi bude chuyén ddi 1a mé hinh mic dinh dugc tao va sin sang cho
cac bude chuyén doi tiép theo [1].

Bang 1. Téng hop so sanh cac ki thuat Web huéng mé hinh [6]

K§ thuit Web Cép d9 kién triic mé hinh
hudéng mé hinh CIM PIM PSM
UWE X X X
WebML X X
O0OWS X X
WebSA X X

Bang 1 cho thiy, k¥ thuat UWE hoan toan tuén thu theo MDA cho viéc phat trién tmg dung Web. Vi vdy, cac
ndi dung trinh bay trong cac muc tiép theo cta bai bao dugc tap trung vao k¥ thuat UWE.

1. KY THUAT WEB HUONG MO HINH UWE
Metamodel UWE dugc tach theo cAu truc goi nhu trong Hinh 4. Trong d6, go6i Adaptivity c6 muc dich cho phép
ngoén nglt c6 thé mo rong. Goi Core dugce chia thanh cac goi nhé hon (con duge goi 1a cac md hinh trong UWE), bao

gom [9]: (1) Requirements (Yéu cau), (2) Content (Noi dung), (3) Navigation (Piéu hudng), (4) Presentation (Trinh
bay) va (5) Process (Xu 1y) [9].
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Hinh 4. Céu tric siéu mé hinh trong UWE
A. Cdac mé hinh trong UWE

M hinh yéu ciu (Requirements Model): md hinh yéu cdu tap trung vao viéc sir dung biéu do ca sir dung cua
ngon ngit UML thong thuong dé xac dinh mdt vai xt 1y va hoat dong ma rng dung Web can thyc hién. Cac phan tir
dac trung cia mo hinh nay:

<<Navigation>> la nhitng use case c6 nhiém vy nhu: duyét, xem va tim ki€ém
<<webprocess>> cac use case c¢6 nhiém vy khac
<<personalized>> use case yéu cau sy thich nghi

M6 hinh ngi dung (Content Model): M6 hinh ndi dung cho cac ing dung Web v6i UWE khong khac biét so
v6i mo hinh ngi dung phat trién phan mém khong phai Web. Do do, ching t6i sir dung thanh phan mo6 hinh UML
chuén cho mé hinh céu tric nhu cac 16p, cac lién két va cac goi dé mé hinh hoa nodi dung cua tng dung Web. Ngoai ra
md hinh hanh vi c6 thé sir dung tinh ning cia UML nhu may trang thai va biéu db trinh ty.

M hinh diéu hwéng (Navigation Model): Nhu tén goi, mé hinh nay dugc st dung dé xac dinh luéng chuyén
huéng ma ngudi st dung c6 thé 1am theo (VD: cdc trang Web va luong chuyén huwéng két noi ching véi nhau). N6
dugc thuc hién béng biéu dd 16p UML, dugc bd sung béi nhitng khuén mau UWE dai dién cho cac niit va cac lién Kkét.
Céc metamodel diéu huéng UWE duoc trinh bay trong hinh 5 [9]. Truc swong séng cua metamodel diéu huéng 1a cac
cdp triru twong metaclasses nat va link va cac lién két gitra cac 16p nay. Mot tap hop cac nut va link cuag cap cac
metaclass mién Web cu thé cho viéc xdy dung mé hinh didu huéng: NavigationClass va ProcessClass véi
NavigationLink va ProcessLink ciing nhu cac Menu va céc truy cép nguyén thuy Index, GuidedTour va Query.

Node fsouce  -outlinks| Link
-isLandmark : Boolean ' * |isAutomatc : Boolean
-isHome : Boolean .I". * |
-target Anlinks_____________ |
[ | |
ProcessClass |{subsets target] = | Pn Link NavigationLin|
(Process) 1. (subsets inLinks} (Process)
= _— i }
0.1 -
L
. {subsets ownedAttribute}
AccessPrimitive - -accessedAltributes NavigationProperty
—l-selectionExpression : String [0L.1]
| [
Query | GuidedTour |

-filterExpression : String {O.i. -sortExpression : String [0.11]

o

Hinh 5. Siéu mé hinh diéu huéng (Navigation Metamodel)
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M0 hinh xir Iy (Process Model): m6 hinh xu Iy déc ta hanh vi cua ing dung Web, nhiing hanh dong cta nguoi
dung va phan hoi cua tng dung tucmg {mg. N6 bao gdbm: (1) md hinh ciu tric cua xtr Iy - mé ta mdi quan h¢ gitra mot
vai xu 1y khac nhau (hodc ciing co thé la tap hop cdc hoat dong) cua img dyng Web va (2) mé hinh ludng xir Iy — gdbm
cac biéu do hoat dong UML mo ta cu thé mot xu Iy dugc thyc hién nhu thé nao (khuon mau UserAction trong UWE
dwege sk dung dé xdc dinh cdc hoat dong doi héi sy tiwong téc ré rang véi nguoi str dung) (hinh 6).

Class Node -source  -outLinks —
(UML) & (Navigation) | 1 ) (Navigation)
” -isLandmark : Bool -rﬂ—"‘t—"’"Lif'-'-‘ﬂ- -isAutomatic : Boolean
class | 0..1 -isHome : Boolean || 1.-° . ————
Activity [jProcessActivity 0.1] ProcessClass |i-processClass * ProcessLink |
(UML) g 4 1."  {subsets inLinks}
{subsets target}
CallAction UserAction p..1
My [f "
L
W . | {subsets ownedAttribute}
""" Property NavigationProperty diinicsrsibin i N
(UML) ¥ (Navigation) -rangeExpression : String [0..1)

Hinh 6. Siéu m6 hinh xtr Iy (Process Metamodel) [9]

Lop xur ly tuong trung cho mot xur Iy théng qua viée hudng dan nguoi dung cach sir dung trén tmg dung Web,
khuén mau UML: <<processClass>>

Link xi Iy thuong 1a mot lién két gita mot 16p didu hudng va mot 16p xu Iy, khuén miu UML:
<<processLink>>

Trang thai cia mot Web xir Iy dugc xac dinh béi mé hinh ludng xt 1y, trinh bay bai biéu d6 hoat dong UML

Ludng xir Iy bao gom ludng thyc thi dwogc trinh bay béi cic nit va cac canh cua hoat dong, cac nat diéu khién
cung cip cdu trac diéu khién cua ludng, nhu 1a quyét dinh va dong bo hoa, nit ddi tuong dé trinh bay luéng dit liu
theo cac canh va dinh cua hanh dong, trong UML2 ngit nghia cua hoat dong dya trén diéu khién va cac déu hiéu cua
dong dir liu.

M& hinh trinh bay (Presentation Model): M6 hinh trinh by m6 td mot cai nhin triru tuong vé giao dién ngudi
ding cua ing dung (vi du giao dién céc trang Web). M6 hinh trinh bay dinh nghia nhiéu khuén mau cho cac loai thanh
phan khac nhau (vi du nhu khung nhap vén ban, cic nit bim,...), nhung khong cung cip chi tiét cu thé nhv kiéu CSS
hoic cac yéu td HTML.

Class PresentationElement .

(UML) i i
: 0.1
Node -node - PresentationClass UlElement
(Navigation) « r..._
0.1 _— 1 .
-isLandmark : Boolean
-isHome : Boolean
S I e 1
PresentationGroup Page ]
¥
«| -ownedAttribute -default | 0..1
Property L, PresentationProperty| -
(UML)
{subsets ownedAttribute}
0.1 * o
NavigationProperty
{Raigason -navigationProperty
-selectionExpression : String [0L.1]

Hinh 7. Si€u mo6 hinh trinh bay (Presentation Metamodel) [9]

Tir nhitng trinh bay trén vé UWE metamodel ta co thé dinh nghia mot cach ngan gon: “UWE metamodel 1a cac
tiéu chuan vé mo hinh trong UWE, dua vao dé xay dung cac mo6 hinh Requirement, Content, Navigation, Process va
Presentation cho trng dung Web.
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B. Chuyén d6i mé hinh trong UWE

Ap dung cac nguyén tic ciia MDA, phuong phap tiép can UWE dé xuét dé7 xdy dung mot tap hop cac CIMS,
PIM va chuyén d6i tr CIM sang PIM (Hinh 8), tir PIM sang PSM va tir PSM c¢6 thé chuyén thanh ma chuong trinh cu
thé thyc thi hé thong (Hinh 9).

O Content Model
«dransformations>»
Requirements2Content
S Navigation Model Presentation Model
Model ) L ecransidrmation=»
. sl o NavigationAndProcess2Presentation
RequirementsAndContent2Navigation
Process Flow
() Model
<dransformation=>
CreateProcessFlow

Hinh 8. Chuyén di mé hinh tir CIM t6i PIM va tir PIM sang PIM trong UWE [3]

<<|ransfom‘1at|on>>
PIM2PSM

<<transformaton>> <<transformation>> <<transformation>> <<transformation>>

Content2ZPSM Navigation2PSM Process2PSM Presentation2PSM
PSM

PSM.Content I I PSM.Navigation | | PSMProcess I IPSM.Presentalion

Hinh 9. Chuyén dbi mé hinh tir PIM san PSM trong UWE [2]

V& chuyén doi mé hinh, k¥ thuat ndi 1én gan day trong chuyén d6i mé hinh duoc sir dung trong UWE 1a ATL va
QVT [7, 10, 13]. M4t trong nhiing cong cu thyc hién cong viéc nay 1a MagicDraw, né bao gém 1 cong cu dinh kém
cho phép khoi tao tmg dung Web ddi voi nén tang khac nhau [6]. UWE dugc hd trg boi nhidu cong cu nhu: ArgoUWE,
MagicUWE, MagicDraw va UWE4JSF [8].

IV. AP DUNG KY THUAT UWE TRONG PHAT TRIEN UNG DUNG WEB THUYSAN.NET

Trén co so 1y thuyét da duoc trinh bay ¢ trén. Trong phan nay, ching toi tién hanh thuc nghiém ép dung ky
thuat phat trién (ng dung Web huéng mé hinh UWE vao bai toan xay dung Website Thuysan.net nham muc dich thir
nghiém 4ap dung k¥ thuat nay. Trén co so 6, s& tong hop két qua, ciing nhu dénh gia va kha ning cua k¥ thuit nay.

A. Gidi thiéu vé irng dung Thuysan.net

Trong nhitng ndm gan day, nudi trong thiy san (NTTS) & nude ta di phat trién thanh mot nganh kinh t& mai
nhon, san xuat hang hoa 16n va 1a mot trong 10 nude xudt khau thuy san 16n nhat thé gidi. Thuc té cho thdy khi NTTS
phat trién theo huéng ning suét cao thi ludn di kém theo su phat sinh ctia dich bénh va dé 13 mét trong nhinz kho khan
ctia NTTS. Dich bénh trong NTTS & nudc ta trong vai nim qua da cho thdy day 1a mot trong nhing yéu té rai ro nhat
can phai co cac giai phap khic phuc nham dwa nghé nudi thiy san phat trién theo hudng bén virng. Dic biét nhimg nim
gan day muc do thiét hai do dich bénh gay ra trén tom, c4, nhuyén thé ngay cang ting va tr¢ thanh mbi lo 16n cua
nguoi san xuat. Chan doan bénh dong vt thity san 1a mot qua trinh kha phirc tap trong hoat dong san xuat nudi trong
thily san, 1y tuong nhat dé chan doan va diéu tri bénh thiy san 1a can phai c6 chuyén gia bénh hoc thuy san dén tan
ving nudi, nhung trong thuc té diéu nay 1a khong thé do khong phai ngudi nubi nao ciing cé du kinh phi dé thué mot
chuyén gia bénh hoc thuy san diéu tri cho tom, c4 bi bénh. Hon nita, thong thudng cac vung nuéi ¢ nhimg noi héo lanh
rét xa trung tim nén viéc moi cac chuyén gia thuy san dé chudn doan bénh hodc giri mau bénh di phan tich 1a rat kho
khan va khong kip thoi. Do d6, viée xay dung ung dung Web m6 phong chuyén gia bénh thiy san dé chan doan va dua
ra phac d6 diéu tri cho céc loai thity san bi bénh 1a hét stc can thiét. bay la img dung giup nguoi nudi thuy san tu chan
do4n nhanh va diéu tri sém dich bénh ma ao cua minh mic phai nhim giam thiéu rai ro do dich bénh, ting ning suit
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cho nguoi nudi trong thily san. Ngoai ra tmg dung Thuysan.net ciing 1a noi cung cap thong tin kip thoi tinh hinh chung
vé thuy san, cac nghién ctru va g dung cong nghé thuy san cling nhu cac van dé moi trong quan ly va phat trién nghé
thiry san thé giéi va Viét Nam, 1a dién dan dé trao d6i kinh nghiém 1an nhau trong hoc tép va chan doan bénh dong vat
thity san, tir d6 gop phan cho viéc ting ning suat lao dong, gop phan cho sy phat trién thuy san ¢ nudc ta.

B. Luwa chon céng cu phdt trién ieng dung Web theo kj thudt UWE dp dung cho Thuysan.net

Sau khi da dic ta chinh xac cac khia canh cua img dung Web bang cac mé hinh, ddy 1a dir liéu dau vao cho cac
cong doan chuyén d6i mé hinh. Sy chuyén d6i mé hinh trong MDA cho phép chuyén ddi cac phan tir ciia PIM sang
PSM bing cach sir dung céc thong tin trong mé hinh PSM két hop véi cac kiéu cu thé ciia mot nén cong nghé NET,
J2EE. Cac cong cu sau day da dugc phat trién dé hd tro phuong phap UWE [12]: ArgoUWE dua trén ArgoUML,
MagicUWE 14 phan mé rong ctia MagicDraw va ciac TopUWE-plugin dd dwoc phat trién cho TopCased. Muc tiéu cia
chc cong cu ndy 1a hd tro phat trién Gng dung Web dua trén k§ thuat Web UWE. Trong d6, MagicDraw 14 cong cu bao
g6m mdt tap hop céc plug-in ding cho viéc xdy dung va chuyén d6i mé hinh (sir dung ATL) va plug-in dung cho viéc
biéu dién m6 hinh mién tmg dung Web MagicUWE. Plug-in nay tap trung vao viéc sinh img dung Web cho nén tang
Java, C++, C#... mot cach ty dong. MagicUWE hd tro sinh ma ty dong ddi véi ung dung Web dua trén nén tang khac
nhau. Cac budc chuyén doi dugc thuc hién bang viéc sir dung ATL cho chuyén d6i mé hinh sang mé hinh (M2M) va
cho chuyén d6i mo hinh sang van ban (M2T). Viéc xay dung cac khuon mau sir dung ATL dé thyc thi chuyén doi trong
MagicUWE la khong can thiét di véi 1ap trinh vién vi n6 da dugc xay dung sin boi du an nhu mot tap cac plug-in tich
hop. Cong nghé chuyén d6i mé hinh da dugc két hop trong cong cu nay (Hinh 10) [12].
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Hinh 10. MagicUWE hd trg mé hinh va chuyén d6i mé hinh trong UWE

Nhu véy, cong cu MagicUWE c6 thé 4p dung trong phat trién ng dung Thuysan.net, theo cac ky thuét nhu da
trinh bay trong phan III. Trong muc ti€ép theo chuing t6i trinh bay chi tiét thiét ké Thuysan.net, theo k¥ thudt UWE, su
dung cong cu MagicUWE.

C. Thuec hién thiét ké mé hinh
1) M5 hinh yéu cau

Viéc phan tich va dic ta cac yéu cau trong phuong phap UWE ciing giéng nhu trong cac phuwong phép truyén
thong, d6 1a sir dung cac biéu d6 Use Case, biéu dd hoat dong (Activity), biéu d6 16p (Class),... Tuy nhién trong
phuong phap UWE cac biéu dd nay duoc thé hién rd rang hon cho mién img dung Web vai viée sir dung UML Profile.
Sau déy 1a mot sb biéu do tiéu biéu duoc thiét ké sir dung MagicUWE duoc tich hop véi cong cu CASE MagicDraw
(Hinh 11).
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Hinh 11. Biéu d6 ca st dung téng quat (Use Case Diagram)
2) MO0 hinh ngi dung
Muc tiéu cua mo hinh ndi dung 1a x4c dinh cac khia canh cAu triic va hanh vi cta ung dung Web. Ngoai cac tinh

ning ciu trac tinh (cac thudc tinh va cac lién két) duoc tham chiéu trong cic mé hinh didu huéng, mé hinh ndi dung
cling bao gdom cac tinh nang hanh vi dong (hoat dong) dugc tham chiéu trong cac mé hinh xir 1y.

M6 hinh né6i dung dugc ty dong lay tir cac mé hinh yéu cau biang cach chuyén ddi Requirements2Content . Két
qua ctia md hinh ndi dung sau d6 dugc tinh ché bang cach thém vao céc 16p, cac thudc tinh, lién két...
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Hinh 12. M6 hinh néi dung téng quat
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3) Mo hinh diéu huéng

Muc tiéu ctia md hinh didu hudéng dé xac dinh kha ning diéu huéng théng qua cac ndi dung ciia mot ing dung
Web, tiic 1a xac dinh mot giao dién diéu hudng tinh cia ndi dung, dé xac dinh mot giao dién diéu hudng tinh cua ndi
dung, cac nut dai dién cho cac thong tin tir cic mo hinh ndi dung va cac lién két thé hién cac duong dan diéu huéng
giita cac nut. Nhu véy, cac yéu td co ban trong mé hinh didu hudng 13 cac nat didu hudng va cac lién két.

Tir md hinh ndi dung ta chuyén ddi sang mo hinh diéu hudng vai cac thanh phan co ban, dé tir d6 loai bo bot va
b6 sung thém céac thanh phan khic nhim hoan thién mé hinh. Viéc dic ta mé hinh didu hudng ciing nhu cic mo hinh
khac bat budc phai tudn thii chit ché cac quy tic di dé ra vi dit liéu tir cdc mé hinh nay s& duoc dung cho viée chuyén
d6i sau nay, vé co ban mé hinh diéu huéng thé hién rd nét tit ca cac chirc ning ciia img dung.

M6 hinh diéu huéng dugc xdy dung dya trén cc thanh phin <<navigationClass>>, <<Menu>>, <<Index>>,
<<Query>>, <<processClass>> va cac lién két <<navigationLink>>, <<processLink>> (Hinh 13).
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Hinh 13. M5 hinh diéu huéng
4) M0 hinh xtr ly
Céc thanh phan «processClass» ¢ mo hinh diéu huéng s& dugc thé hién 10 hon boi mo hinh xur ly (Hinh 14).
Chuing dqu dac ta boi biéu do hoat dong ma cac hoat dong cua nguoi dung c6 thé thuc hién trong ing dung Web. Cac
mo hinh diéu hudng cia mdt trng dung Web miéu ta cau tric thong tin tinh con mo hinh xtr 1y dién ta y dong cta g
dung Web.
5) MO0 hinh trinh bay
M3 hinh trinh bay dinh nghia tir cac 16p cua m6 hinh xur Iy va mé hinh diéu huéng. Mb hinh trinh bay dic ta
chinh xdc cac thanh phén giao dién ngudi dung va xac dinh cu thé cau tric cua ing dung Web ma cac mé hinh di€u
hudng, xur 1y, khong thé hién dugc, xem Hinh 15.



Tran Pinh Dién, Huynh Quyét Thing 573

package Process [ |2 Process Structure Diagram y

«processClass» 3 «processClass» 35
DangNhap ThemBaiViet
«processClass» 3> aprocessClass» 3
DangXuat XoaBaiViet
«processClass» 35 «processClass» 55
ChanDoanBenh SuaBaiViet

Hinh 14. M6 hinh xi I téng quét
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Hinh 15. M6 hinh trinh bay cu thé
V. KET LUAN
Trong bai bao nay chung t6i da trinh bay tdng quan vé mot sé ki thuat phat trién Web huéng mé hinh va tap

trung lam rd ky thuat UWE cho van dé phat trién tmg dung Web. Chiing t6i d4 dtrinh bay chi tiét phuong phap tiép can
MDE dé viéc tao ra cac ung dung Web tir cac mo hinh theo k¥ thuat Web UWE. Chung t6i da xay dung thanh cong cac
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mo hinh va chuyén d6i mé hinh tir CIM dé PIM va tir PIM dé PSM ciing nhu chuyén déi PSM dén mé chwong trinh dé
xdy dung tng duyng Web Thuysan.net. Day 1a mot phuong phap véi quy trinh phat tr1en 16 rang, tién dung, nhiéu cong
cu hd tro. Do d6, ap dung ky thuat nay da lam giam rat nhiéu thoi gian cho viéc phat trién ing dung Web.

Linh vuc phat trlen Ung dung Web huéng mo6 hinh la rat 16m, do do van con rat nhidu viéc phai lam trong tuong
lai. Chung toi hy vong rang véi bai v1et nay c6 thé hd trg sy phat trién cia MDSD cho xay dung cac ung dung Web ¢
Viét Nam. Do viéc nghién ctru chu yéu tap trung vao viéc tao ing dung, cho nén chiing t6i van chwa dé cap dén nhimg
khia canh tha vi khac nhu mé hinh ho4 hé thong bang UML Profile, chuyén d6i mo hinh sang mé hinh hay qua trinh
sinh code ctia phuong phép. Vi vy, ¢ phan thuc nghiém v6i MagicUWE chiing t6i chi don gian d& cap dén viéc cai dat
mdi truong, cau hinh, thiét ké tmg dung demo dé minh hoa cho phan 1y thuyét d néu. Dinh hudng nghién ciru tiép
theo, trudc mét, toi s& tiép tuc nghién ctru sdu hon vé ky thut chuyén d6i mé hinh va k¥ thuat sinh code trong k¥ thuat
UWE dé tao ra cac tmg dung Web chuyén nghiép.
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MODEL DRIVEN WEB APPLICATION DEVELOPMENT BASED ON
UWE WEB ENGINEERING

Tran Dinh Dien, Huynh Quyet Thang

ABSTRACT - In this article, we presented Model-driven web engineering (MDWE), analyzed advantages and disadvantages of
some typical engineering. The article focused on UWE engineering in development of web applications: models, model
transformation engineering. On the basis of MagicUWE tools and UWE web Engineering in development of applications in
Thuysan.Net, application of Web UWE was analyzed in details herein.

Keywords - Web Engineering, UML-based Web Engineering (UWE), Model Driven Web Engineering (MDWE), Model Driven
Software Development (MDSD).



