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Kién trac phin mém duoc xem 1a trung tim cua nghién ciru va phat trién cac hé thong phan
mém c¢& 16n hién nay. Qua trinh cta phat trién dugc xoay quanh khai niém kién trac nham
muc dich phat trién san phdm mot cach ¢6 hiéu qua, ning suit va chat lugng cao. Tai liéu nay
duoc danh cho sinh vién nam cudi khi hoc mén kién triic va thiét ké phan mém. Tai lidu duoc
xay dung dya trén co sé 1a ban doc da c6 dugce kién thuc va k¥ ndng co ban vé Phan tich va
thiét ké phan mém, 1ap trinh huéng ddi twong va co thé biéu dién cu trac va hanh vi ciia hé
thdng véi ngdn ngir mo hinh UML.

Muc dich cua tai lidu 1a nang cao kién thirc va k¥ ning vé thiét ké phan mém cho sinh
vién nganh cong nghé thong tin. Noi dung tap trung vao cac cach tiép cn lién quan dén kién
trac va thiét ké phan mém ciing nhu mau thiét ké. Phan kién triic phan mém chi yéu trinh bay
cach tiép can dua trén thanh phan va cac cong nghé thanh phan duoc sir dung rong rai trong
cong nghiép phan mém hién nay. Phan mau thiét ké trinh bay kha day do nhitng mau thong
dung nham cung cip cho sinh vién cac kién thirc co ban va k¥ ning ap dung. Noi dung cua tai
liéu dugc chia thanh 11 Chuong:

Chuong 1: Khéi niém co ban vé kién tric phanmém

Gi6i thiéu mot sd khai niém lién quan dén thiét ké va kién trac cling nhu tinh phtc tap cta
phan mém. Qua d6 thdy duoc 1y do tai sao'kién triic phan mém dugc quan tim dic biét trong
viéc phat trién cac hé phﬁn mém c& 161 Déng thoi tap trung trinh bay mot s6 khai niém co
ban 1am co s& cho trinh bay cac chudng tiép theo.

Chwong 2: Thiét ké kién tric va cac kiéu kién tric

Chuong nay tap trung trinhi bay mot s6 chu dé lién quan dén tién trinh thiét ké kién trac, cac
nguyén ly thiét ké va cac kiéwkién truc.

Chwong 3: Mé hinh héa kién triic

Chuong nay nham trinh bay mét s6 khai niém co ban s& dugc sir dung dé thé hién kién trac tir
nhitng thanh phan don gian dén cac tinh chat phuc tap hon ciia hé théng nhu cac mo hinh
hanh vi. M6 hinh kién trac c6 thé biéu dién boéi ngdn ngit tu nhién hay ngon ngit rat hinh thic
va han ché ngit nghia nhu ngdn ngir mo ta kién trac Rapide. Biéu dién kién triic véi ngon ngir
mo hinh hda quen thuéc UML dugc trinh bay kha day du.

Chuwong 4: Kién tric phin mém dua trén thanh phan

Nbi dung chuong nay tip trung trinh bay mo hinh thanh phan va dic trung ctia mé hinh nay
dé 1am co s& cho hai chuong tiép theo. M6 hinh thanh phan véi UML dugc tiép tuc trinh bay
v6i biéu dd thanh phan va biéu db trién khai.

Chuwong 5: M6 hinh thanh phan véi EJB

Gidi thiéu khung J2EE va EJB, cac khai niém vé thanh phan EJB va moéi trudng runtime cua
no. Noi dung ciing trinh bay vé céc kiéu cua EJB, két ndi va viéc trién khai cia chung, gidi
thiéu cac tinh nang cua cac phién ban EJB va phan biét giita loi goi ham ddng bo va khong
dong bo. Noi dung ciing dé cap hudng dan timg budc dé xay dung, trién khai va st dung
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thanh phan EJB.
Chuwong 6: M6 hinh thanh phan .NET

Gioi thiéu khung .NET, cac khai niém chung cua céc thanh phan .NET, cac kiéu thanh phan
NET, két ndi giira cac thanh phan, va céch trién khai ching, cac thanh phan cuc bo va phan
tan, phan biét cac thanh phan két ndi va hop, goi phuong thirc ddng bo va khong ddng bo. Noi
dung ciing trinh bay hudng dan timg budc dé xay dung, trién khai, va sir dung céc thanh phan
.NET.

Chuong 7: Kién tric va miu thiét ké

Chuong nay trinh bay tong quan vé khai niém mau thiét ké, cac nhom mau thiét ké va nhitng
dic trung ctia mau thiét ké. Mot s6 van dé lién quan dén phan loai, tich hop ciing da duogc dé
cap dén. Chi tiét mo hinh va cai dit cac mau thiét ké danh cho cac chuong tiép theo.

Chuong 8: Cac miu thiét ké tao dung

Chuong nay tap trung trinh bay nhung mau thiét ké tao dung dugc dé cap dén trong chwong 7.
Trong mdi miu thiét ké déu c¢6 ban dén 1y do cho sy ra doi cia mau, biéu do 16p cho mau va
tinh hudng 4p dung cing cai dat.

Chwong 9: Cac miu thiét ké ciu tric

Chuong niy tap trung trinh bay nhung miu thiét ké cau tri¢ lién quan dén thiét ké cau tric
céc 16p. Trong mdi mau thiét ké déu ¢6 ban dén 1y do cho sy ra doi cia mau, biéu d6 16p cho
mau va tinh hudng ap dung cing cai dit.

Chuwong 10: Cac miu thiét ké hanh vi

Chuong nay tap trung trih bay nhung mau thiét ké hanh vi lién quan dén thiét ké cac thuat
toan. Trong mdi mau thiét ké.déu co ban dén 1y do cho sy ra doi ciia mau, biéu dd 16p cho
mau va tinh hudng ap dung cing eai dit.

Chwong 11: Case study

Chuong nay trinh bay hai Case Study nhim minh hoa 4p dung mot s6 mau vao hai hé khac
nhau la H¢ quan ly Co s¢ dit liéu va Hé Quan 1y ban sach truc tuyén BookStore.

Tai liéu nay duoc ra doi dya trén sy dong gop clia nhidu nguoi. Trude hét, tac gia xin bay
t6 long biét on dén tat ca Thay-Co trong Khoa CNTT va cac Thay-Co trong Hoi dong tham
dinh da c6 nhidu gép ¥ xdy dung. Dic biét cam on céc tac gia tai lidu trich din va cic tac gia
ma ngudn di dugc sir dung trong tai liéu nay. Cam on céac ban sinh vién chuyén nganh Céng
nghé phan mém qua nhiéu thé hé ctia Hoc vién da dong gop cho tai lidu nay. Tac gia xem tai
lidu nay chi 1a sy lap ghép cac mau tai liéu c6 san dugc sip xép theo quan diém clia minh dé
gitip sinh vién nhanh chong va dé& dang tiép can mon hoc. Dé hiéu mot cach sau sic va dy du
hon nhitng chu dé trong tai liéu, ban doc nén tham khao céc tai li¢u géc duoc liét ké trong tai
li¢u tham khéo va chiung né thuc su dang dé doc hon.

Tac gia
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Chuong nay tap trung trinh bay mot sé noi dung sau day:
e Do phirc tap phan mém
e Khai niém kién trac phan mém
e M0t sb khai niém co ban khéc

1.1 PO PHUC TAP PHAN MEM

Phan mém dugc hiéu 1a bao gdm chuong trinh cing véi dir lidu va tai liéu lién quan nham tu
dong thuc hién mot sb chire nang hoac giai quyét mot van dé cu thé nao do. Thong thuong khi
noi dén phan mém nguoi ta thuong nhan manh dén chuwong trinh. Do d6, trong tai lidu nay hai
khai niém phan mém va chuong trinh dugc sir dung cling nhau mét cach linh hoat. Phan mém
thuc thi cac chirc niang ciia n6 bang cach gui cac 1énh truc tiép dén phan ciing hodc cung cap
dit liéu dé phuc vu céc chuong trinh hay phﬁn mém-khac. Phan mém 1a mot khai niém triru
tuong va khac véi phan cing & chd 1a khong thé s6'mo6 hay dung cham vao va ciing khong bi
mon hay phai mo theo thoi gian, va nd can phai co phan cimg méi c6 thé thyc thi dugc. Dé
hiéu rd phan mém va cic cach tiép can trong phat trién phan.mém, phan nay s& danh trinh bay
mot sb dic trung vé do phtc tap cua phﬁn mém.

1.1.1 P$ phitc tap phin mém la gi?

Ngay tir nhiing ngay so khai, nganh khoa hoc may tinh di gip phai nhiing van dé lién quan
dén su phurc tap nhu chon.dugc mot cau trac dit lidu phu hop, phat trién nhiing thuat toan hiéu
qué, cach phan ri cac chirc nidng..May tinh, mang may tinh va cac thiét bi thong minh di dong
v6i nhitng kién triic phan ctimg khac nhau ngay nay di nang do phtc tap ciia phan mém 1én
mot mirc do méi véi nhimng kiéu phan mém khac nhau va kién trac khac nhau. Do phic tap
phan mém (software complexity) ¢ thé duoc xem xét tir nhimng quan diém khac nhau. N6 lién
quan mat thiét dén kién tric phan mém nhu trong dinh nghia sau dy cta Taylor da duoc
nhiéu nguoi chip nhan [18]:

Pé phire tap 1a ban chdt vén ¢ cia mét hé phan mém. N6 ty 1é véi kich cé cia hé thong,
so lrong thanh phan cdu thanh hé théng, kich ¢ va cdu trdc bén trong cia mdi thanh phan,
so liwong va tinh chat phu thugc nhau giza cac thanh phan.

Dé hiéu mot cach truc gidc hon cac khai niém “kich ¢&”, “céu triic bén trong”, “tinh chat
phu thudc”, ching ta hay 13y vi du tir nhitng khéi niém cua lap trinh hudng dbi tuong. Kich c&
ciia mot phan mém huéng dbi twong cé thé do theo sé dong ma ngudn, sé 16p, s cac modun
hay sé goi; cau tric bén trong va phu thudc duoc thé hién & cau tric cua cac lép, goi va quan
hé gitta cac 16p, goi.

1.1.2 P$ phitc tap va thanh phin phin mém

Trong k§ thuat phan mém truyén thong, mdi kiéu tac vu thyuc thi boi hé théng duoc xac dinh
boi mot hay tap cac thanh phan lién quan nhau. Biéu ndy xuét phat tir nhitng nguyén 1y co ban

1
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vé phét trién phan mém dua vao cac khai niém: triru firong héa, mddun hoa, tach cac chirc
nang, ¢0 ldp thay déi. R rang rang mot hé phan mém véi sé luong thanh phan 16n hon s&
phtic tap hon so vai hé ¢6 s luong thanh phan it hon.

Thoat nhin dé giam d6 phtc tap phan mém thi chi can ti thiéu hoa sé thanh phan trong hé
théng. Nghia 1a d¢é giam s6 thanh phan ching ta chi can phai gop nhiéu chic ning vao trong
mét thanh phan. Tuy nhién, viéc giam sé thanh phan trong hé thdng khong dam bao rang do
phtic tap s& thap hon vi diéu nay c6 thé 1am tang thém sy phirc tap cia mdi thanh phan riéng
l&. NGi cach khac, mot hé thdng duoc cau tao bai cac thanh phan 16n hon s& phic tap hon 1a
dugc ciu tao bai cac thanh phan nho hon. Hon nita, nhiéu nghién ctu da chi ra rang d6 phic
tap cua hé phan mém con lién quan dén ca tuong tac giita cac thanh phan ciing nhu cau trdc
bén trong va hanh vi cua riéng cac thanh phan dé [18].

Do phuc tap phan mém duoc xem 13 van d& can ban can phai duoc giai quyét va khic
phuc bai cac cdng cu va phuong phap tao ra phan mém. Nhiéu nghién ciru da chi ra rang chét
luong cuia cac san pham phan mém ciing nhu tién do dy an phan mém phu thudc rat nhiéu vao
d6 phtic tap phan mém. Tuy nhién, cho dén nay chua c6 mét giai phap nao thuc sy hiéu qua
dé loai bo duoc do phuc tap hodc nang cao ning suat ciing nhu chat lugng phan mém. Diéu
ma nhitng ngudi phat trién c6 thé 1am duoc 1a giam thiéu hoac loai bét tinh phirc tap di ma
thoi.

Médun hoa dugc xem 12 nguyén tic co ban dé dat duoc su don gian trong thiét ké phan
mém va c6 thé 1am giam thiéu ciing nhu quanly duoc do phtc tap. Khi do, d6 phirc tap trong
cau trdc va xu ly c6 thé dugc tinh toah dua vao su lién két caa cac thanh phan trong mot hé
thdng. Nghia 1a néu mot hé théng oae. mot tién trinkrcang bao gdm nhiéu thanh phan két ndi
nhau theo nhiéu kiéu cdu trac khac nhaunthi 6 phtc tap caa hé théng va cac tién trinh do
cang l6n. Khi d6 cac két ndi'sé tré thanh phu thloc 13n nhau.

Vi dy, trong mot cau triic phan mém, thanh phan B goi 1a phu thugc vao thanh phan A,
néu sira d6i thanh phan A thi thanh phan B ciing s& bi anh huong theo. Vi vay, can phai stra
d6i thanh phan B theo hudng da siza’ddi thanh phan A dé hoan thién san pham va khéng gay
15i. Nghia 1a, néu thay d6i thanh’phan A thi ciing phai thay d6i thanh phan B. Trong truong
hop hai thanh phan nay phu thudc Ian nhau tic 1a thanh phan A phu thugc vao thanh phan B
va thanh phan B ciing phu thudc vao thanh phan A thi sy thay doi cua mét trong hai thanh
phan nay s& dan dén mot vong lap sira d6i. Piéu nay dé hiéu vi khi chinh sira A thi sau d6
phai chinh sira B va viéc chinh sira B lai dan dén viéc phai chinh sira A va qua trinh nay ca
lap di lap lai.

1.1.3 Anh hwéng cia d9 phirc tap phin mém
Do phirc tap nay sinh qua nhiéu pha phat trién va thé hién ¢ nhiéu cong doan trong qua trinh
phat trinh phan mém, bao gom:

e Pha xac dinh va phan tich yéu cau
e Phét thao giao dién nguoi dung

e Thiét ké kién tric

e Thiét ké chi tiét

e Tao ma ngudn
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e Tichhop...

Chung ta c6 thé 1am giam d6 phuc tap cua thiét ké hé thong bang cach lya chon ngdn ngir
thiét k& hay chon giao dién phu hop hodc ca hai. Néu giam thiéu dugc mot ciu hay thuat ngit
ctia mot dinh nghia bang cach thay di ngir nghia cta nhimng tir cAn dwoc mo ta thi rd rang cd
thé giam duoc d6 phurc tap. V6i ngdn ngit ty nhién, c6 thé giam do phirc tap bang cach dua
vao cac thuat ngit chudn. Mot tir duy nhit hodc mdt tén hop 1y c6 thé chira dyng rat nhiéu
thong tin. Nhu vay, toan bg cong viéc nham gidam dg phire tap phan mém xoay quanh viéc 1am
Sao tqo ra cac thudt ngir dé thé hién cdc khdi niém va cac méi lién quan gitra cdc khai niém.

Cho dén nay, gidi cong nghé phan mém da dé xuat mot sb khai niém nhu mdu kién tric
(architectural pattern), mdu thiét ké (design pattern), thanh phan (component) v6i hy vong
giam dugc d phuc tap nay. Tuy nhién, viéc c6 giam dugc d¢ phuie tap hay khong con phu
thudc vao diéu cac mau kién trac, miu thiét ké hay thanh phan di duoc hiéu mot cach rd rang
va chinh xac chua. Mic du ciu triic bén trong ciia hé thong lic nay van con phirc tap do sy
tuong tac gilta cac thanh phan nhung né khién cho hé thong dugc nhin mét cach day du va
tong quat hon. Cho dén nay Cac khdi niém madu thiét ké, mau kién tric hay thanh phan thuong
dwoc sir dung dé mé td cau tric cia phan mém ciing nhw ban ludn vé thiét ké va kién tric
phan mém. Cac khai niém nay s& duoc trinh bay ddy du hon trong phan con lai ctia chuong
cling nhu cic chuong sau Va c6 thé xem la nhitng chu déxuyén sudt trong tai lidu nay.

1.2 KIEN TRUC PHAN MEM

Thuét ngit kién triic phan mém (software architecture) 1an dau tién duoc stt dung’ vao cubi
nhitng nam 1960 nhung mai dén‘nhirmgnam 1990 /khai niém nay moi duge xem xét, nghién
ctru rong rai trong cong nghé-phan mém. Kién trac phan mém dugc hiéu nhu mot khai niém
quan trong bat ngudn tir4ihig nghién ctru cua Dijkstra vao nim 1968 va Parnas vao dau
nhimg niam 1970. Cac nghién'ctrt nay di chi ra rang kién triic ciia hé phan mém déng mot vai
tré quan trong va lam thé ndao €6 .dwoc mét kién tric hop Iy 1a van dé cot 16i trong qud trinh
phat trién phan mém. Nhitng ndam 1990 da ching kién nhiéu nd luc nghién ctru nham dé xuat
cac kiéu kién trac phan mém, cac ngdn ngit mod ta kién trac, cac mau thiét ké, cac md hinh
thanh phan phan mém, cac phuwong phéap hinh thirc dé mé hinh hoa kién trac...Dong luc chinh
cho sy quan tim manh mé& nay 12 ma ngudn ciia nhiéu hé phan mém pho bién di 1én dén hang
tram nghin hay hang triéu dong 1énh.

Kién triic hé thong (system architecture) 1a mot sy gan két cac bd phan trong mot hé thong
v6i nhau bao gém céu trac, giao dién va cac co ché dé phdi hop hoat dong giita cac bo phan.
Khi xac dinh dugc kién trac phu hop, ching ta s& dé dang chuyén doi, im dwogc vi tri cia mot
chtrc nang hay chi ra dugc noi ¢6 thé thém mét chirc ning méi phu hop véi kién trac chung.
Mot kién trac tot [18] phai dugc chi tiét hda du dé c6 thé anh xa thanh ma ngudn thuc sy va
cho phép thém nhiing chirc ning mai hay nhitng khai niém moi ma khong anh hudng dén
phan con lai ciia hé thong.

! http://homepages.cs.ncl.ac.uk/brian.randell/NATO/nato1968.PDF
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Kién tric mot hé phd‘n mém dwoc hiéu la mot qua trinh xac dinh mot giai phap dé dwa ra
mét cau triic thich hop nham ddp g dwoe cde yéu cau vé kj thudt va hoat dong ciia mét té
chire hay doanh nghiép dong thoi cé thé toi wu héa vé mdt hiéu ndng, an toan va kha nang
quan ly.

Qua trinh nay lién quan dén mot loat cac quyét dinh va mdi quyét dinh co thé co tac dong
thuc su dén chat luong, hiéu nang, bao tri, va thanh cong chung cua mdt hé rng dung. Dé hiéu
rd hon khai niém kién trtc, chung ta s& xem xét mot s6 dinh nghia dd duoc dua ra gan day
[13]:

e Booch di dinh nghia kién trac phan mém 1a mot loat cac quyét dinh quan trong vé to
chirc mot hé théng phﬁn mém: Lya chon céc thanh phﬁn cua céu tric, giao dién cua hé
théng; Xac dinh kiéu tuong tac gitta cac thanh phan; Xéac dinh cac yéu t6 co ban ciu
thanh hé thong; Xac dinh kiéu kién tric ca hé thdng; Kha ning tai xtr dung...

e Martin Fowler ciing di chi ra mot sd chu dé pho bién khi giai thich vé kién trac nhu
sau: viéc phan ra hé théng ¢ muc cao thanh cac by phan, nhiing quyét dinh kho thay
d6i, nhiéu kién tric trong hé thong, cii gi ¢ thé thay ddi trong vong doi cua hé
thong...

e Bass et al. [3] dd dinh nghia kién trac'phan mém 1a mot hay nhiéu cau triic cia hé
théng bao gdm céc thanh phan phan‘mém va cic quan-hé giira chiing.

Nhu vay, kién traic mot hé théng/1a tim cdeh xay dung mot lién két giira cac yéu cau
nghiép vu va céc yéu cau k¥ thuat bang viéc hiéu caeca sir dung (use case) va sau d6 tim cach
cai dat nhitng ca sir dung ndy Va0 trong phan mém.

Muc tiéu cua kién tricda chi ra duoc cae yéu cau c6 anh hudng nhu thé nao dén cau trac
ctia ing dung. Kién trac tot ¢ thé giam duoc rii ro vé nghiép vu trong khi xay dung mot giai
phép k¥ thuat va c6 thé xt 1y duoc cac su cb xdy ra lién quan dén phan cing hay phan mém
trong vong doi cta né. Kién triic su phan mém can phai xem xét anh huong tong thé cua
nhimg quyét dinh thiét ké, sy can bang von c6 cta cac thudc tinh chat lugng (nhu hiéu ning
va bao mat) va su can bang can thiét ctia yéu cau ngudi dung, hé thong va yéu cau nghiép vu.
Sau day 1a mot s6 hudng dan khi kién trac mot hé thong:

e Kién tric can thé hién dugc cau tric (structure) cia hé thong nhung an giau cac chi
tiét cai dat.

e Kién tric phai hién thuc hoa dugc tat ca cac ca st dung va kich ban.

e Kién trac phai thé hién dugc sy quan tdm dén cac yéu ciu cua céc bén lién quan.

e Kién tric phai dap tng ca yéu cau vé chirc nang 1an yéu cau vé phi chirc ning

1.3 MQT SO KHAI NIEM CO BAN

Trong cac phan trinh bay trén, ching ta di ban mot s6 van dé lién quan dén khai niém cta
kién triic phan mém nhu tinh phirc tap, thanh phan.. Phan nay nham trinh bay chi tiét hon mot
s6 dinh nghia vé cac thuat ngir va nhiing ¥ tuong co ban vé kién tric phan mém dé 1am co s
cho trinh bay cac chuong vé sau.
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1.3.1 Kién tric

Theo Taylor [18] kién triic mot hé phan mém la mét tdp cdc quyét dinh thiét ké chii yéu dwoc
dira ra cho hé thong can xdy dung. Nhu vay, kién tric phan mém dugc xem 1 nhitng dinh
huéng cho phat trién va tién hoa mot hé phan mém. Khai niém quyét dinh thiét ké (design
decision) 14 trung tdm cua kién tric phdn mém nham két ndi cac khai niém khac lién quan dén
kién trac. Sau day 1a mot s6 khai niém lién quan dén quyét dinh thiét ké:

e Céc quyét dinh lién quan dén cdu tric (structure) cia hé thong. Vi du, cac thanh phan
kién tric can phai t6 chtrc va hop thanh cac goi phan cip theo kiéu 3 ting.

e Céc quyét dinh lién quan dén hanh vi chirc nang (functional behavior). Vi du, xtr 1y di
liéu, luu trit va hién thi s& dugc thue thi theo mot thir tu nghiém ngat.

e Céc quyét dinh lién quan dén nrong tac (interaction). Vi du, giao tiép giira cac thanh
phan hé thong chi xay ra bang cach sir dung thong bao, su kién hay giao thirc RMI
trong java.

e Céc quyét dinh lién quan dén cdc tinh chdt phi chirc nang (nonfunctional properties)
ctia hé thong. Vi dy, kha ning phu thudc efia hé thong s& dugc dam bao bang cach
phuc héi cac modun xir 1.

e Céac quyét dinh lién quan dén cdi dar (implementation) hé thong. Vi du, thanh phan
giao dién ngudi st dung s& dugeixay dung bang cach sir dung Java Swing hay JSP.
R rang cac quyét dinh quan trongAkhac nhau s& dan.dén cac kién tric khac nhau. Tuy nhién,
mot s6 quyét dinh khong duoc Xem la ehu yéu va khong anh huong dén kién tric cta hé
thong nhu chi tiét cta thuat todn hay cdu triedir lidu.

1.3.2 Thanh phan

Céc quyét dinh tao nén kién trae'mot hé phan mém bao gém viée két hop nhiéu phan tir khac
biét nhung c6 lién quan véi nhau. Cac phan tir nay bao gdm nhiing khia canh khac nhau:

e Xurly: lién quan dén chtrc ning hay hanh vi
e Trang thai: lién quan dén thong tin hay dir liéu
e Tuong tac: lién quan dén cong tac, phdi hop...

Nhiing phén tir déng goi xtr 1y va dit liéu bén trong kién tric hé thdng goi 1a thanh phan phan
mém (software component). Theo Taylor [18]:

Thanh phdan phan mém la mét thwc thé kién tric: (i) déng g6 mét tdp con chirc ndng va
dit lidu ciia hé thong, (ii) chi ¢é thé truy nhdp vao thuwc thé thong qua mét giao dién; (iii) xdc
dinh cdc phu thudc Wy theo ngit canh ma nod yéu cdu.

Nhu vay, thanh phan phan mém 1a s tich hop cta tinh toan va trang thai trong hé thong.
Tuy theo kiéu kién trac, quan diém nguoi thiét ké hay yéu cau cia hé thong, thanh phan ¢
thé don gian nhu mot thao tac, mot phuong thirc hay phirc tap nhu mot phan hé thong. Pic
trung quan trong nhat ctia thanh phéan 1a chi duoc nhin thdy tir bén ngoai qua giao dién. Thanh
phan phan mém duogc cho 1a thé hién day du cac nguyén ly déng géi (encapsulation), trivu

5
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twong héa (abstraction) va médun héa (modularity) ctia k§ thuat phin mém. Nhu vay, cac
thanh phan ham y c6 kha ning két hop, str dung lai va tién hoa.

Tuy nhién, cic kha ning ndy lai duoc thé hién trong ngir canh tao ra thanh phan nhu giao
dién phan mém, tinh c6 sin cia tai nguyén (dit liéu...), thing chira thanh phan, méi trudng
thuc thi cia chuong trinh, hé diéu hanh, giao thuc mang, cAu hinh phﬁn cung...

1.3.3 Két nbi

Mot dic trung co ban quan trong nira ctia hé phan mém 14 firong tdc (interaction) gitra cac
thanh phan trong hé théng. Nhiéu hé thong hién dai dwgc xdy dung véi nhiéu thanh phan phirc
tap, phan tan qua mang va cap nhat lién tuc sudt trong vong doi cua né. Do d6, dbi voi ngudi
phat trién viéc dam bao twong tac giita cac thanh phan tham chi quan trong hon chinh chirc
nang cta ban than cac thanh phan.

Két noi la métphd‘n 1 kién tric ¢6 nhiém vu thuc thi twong tdc giita cdc thanh phdn.

Dbi voi hé phan mém trén may dé ban truyén thdng, cac két ndi thuong dugc thé hién bai
101 goi thii tuc hay truy nhdp dir liéu chung. Céac két ndi nay thuong chi thé hién su tuong tac
gitra cac cap thanh phén. Goi thu tuc duoc cai dat truc tiép trong cac ngodn ngilr 1ap trinh dé
gilp trao d6i dong bo dir liéu va diéu khién giita.€4¢ cap thanh phan. Khi d6, thanh phan triéu
goi chuyén ludng diéu khién ciing nhu dir liéu dudi dang tham sé dén thanh phan dwgc goi va
sau khi thuc hién yéu cau, bén duoc goi trd lai diéu khién efing nhu két qua tinh toan cho bén
goi. Trong truy nhép dir liéu, kiéu kétn6i duge thé hién dudi dang bién toan cuc hay bo nho
chung. Kiéu két ndi nay cho phép mhiéu thanh phan twong tac bang cach doc hay ghi vao cac
phuong tién chung. Tuong tac dirgc phan bd khong dong bo theo thoi gian nghia 1a viée doc
khong phu thudc hay rang bude theo thoi gian.etia viée ghi va nguoc lai.

Tuy nhién, trong ca¢ h¢ phan mém phic tap trén mang, cac két néi thuong xay ra cing
mot lac gitta mot thanh phﬁn v6i nhiéu thanh phén dich vu khac nhau. Dya vao cach thuc thi
dich vu twong tac, nguoi ta thuong phan cac két nbi thanh tam kiéu khac nhau [18]:

e Két noi goi thii tuc: vi du nhu phuong thirc trong 1ap trinh huéng déi tugng.

e Két néi s kién: vi du trong tmg dung windows, cac input GUI xem nhu sy kién kich
hoat hé théng.

o Két néi truy nhdp dit liéu: vi du cac co ché truy van trong co so dit liéu SQL

o Két noi lién kér. duge s dung dé rang budc cac thanh phan cing giit mot trang thai
sudt trong qua trinh twong tac v6i nhau.

e Két noi luong: dugce str dung dé truyén mot khoi lwong 16n dit lidu giita cac tién trinh
tu chu riéng. Vi du, cac socket TCP/UDP hay cac giao thirc client-server nhu RMI,
CORBA, FTP, SOAP.

e Két noi trung gian: duoc st dung khi cac thanh phén biét su c6 mit cua cac thanh
phan khac nhung khong thé biét dugc nhu cau, trang thai cia nd. Khi do, bd phan
trung gian s& cung cap dich vu phdi hop hay giai quyét tranh chép...
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e Két noi thich nghi: cung cip phuong tién dé hd tro tuwong tac giita cac thanh phan
khong dugc thiét ké voi tuong tac. Vi dy, hé phan tan c6 thé dua vao goi thu tuc tur xa
(RPC: remote procedure call) cho moi tuong téc.

o Két noi theo tuyén: duge sit dung dé chi ra cic tuyén twong tac va thyc thi dinh tuyén
truyén thong ciing nhu phdi hop gitra cac thanh phan theo tuyén nay.

Thong thudng cac hé phan tan sir dung nhiéu cach két ndi v6i nhau. Vi du, trong tinh toén
1u6i, két ndi phan tan dir liéu dya trén hop ctia bon kiéu két ndi: goi thu tuc, truy nhap dir liéu,
ludng va két ndi theo tuyén. Cac két ndi nay phan phdi mot khdi luong 16n dir liu gitta cac
thanh phan trong mdi truong nay. Trong cac hé P2P, két ndi phan tan gém bdn kiéu: trung
gian, truy nhdp dir liéu, ludng va két ndi theo tuyén. Trong cac hé phan tan dua trén mo hinh
client-server, két ni gdm bdn kiéu: goi thu tuc, truy nhap dir lidu, ludng va két ndi theo
tuyén.

1.3.4 Chu hinh

Céc thanh phan va két ndi thuong duoc két hop véi nhau theo cach nao d6 trong cau trac dé
xac 1ap muc tiéu cua h¢ théng. Céach két hop nay théhién cdu hinh hay top0 cua hé théng.
Nhu vay, cdu hinh ciia kién tric la tdp cdc cachdkét hop giita cac thanh phan va két néi cia

kien truc hé phan mém.

Céu hinh ¢6 thé biéu dién nhu mot 8 thistrong d6 cae'dinh bicu dién thanh phan va két
ndi, cac canh biéu dién sy két hop.

1.3.5 Kiéu kién tric

Kiéu kién triic 1a 13 tap nhimgquyét dinh thiét ké: (i) ap dung duoc trong ngit canh phat trién;
(ii) rang budc nhiing quyét dinh thiét ké cho'hé thong do; (iii) thé hién duge chét lugng va loi
ich trong kiéu hé thong nhur véy:

Nhiéu kinh nghiém va nghién et di chi ra rang trong cac hé phan tan, kiéu kién triic thoa
mot s6 diéu kién sau ddy s& dem nhiéu lgi diém:

e Téach biét v& miat vat 1y: cac thanh phan phan mém yéu ciu dich vu tach biét véi cac
thanh phan cung cap dich vu. Piéu nay cho phép cau tric cac thanh phin mot cach
hop 1y, hiéu qua ca vé sb luong yéu cau va cung cip dich vu.

e Trong sudt: lam cho nha cung cap khong biét dinh danh ctia bén yéu cau dé dé bé cung
cap dich vu mot cach trong sudt ké ca khi thay doi bén yéu cau.

e (C06 lap: tach biét cac bén yéu cau voi nhau dé cho phép thém, loai bo hay stra d6i mot
cach doc lap.
1.3.6 MAu kién triic
Céc kiéu kién trac dua ra nhimg quyét dinh thiét ké va rang budc tong quat. Ching can duogc
min hoéa thanh cac quyét dinh cu thé danh riéng cho hé théng can xay dung. Trong khi do,
mau kién trac (architectural pattern) cung cip mot tap cac quyét dinh thiét ké lién quan dén
cac thanh phén va két ndi voi nhitng dac trung cu thé cho mot 16p hé phﬁn mém. Su phan biét
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gitra mau va kiéu kién truc khong phai bao gio ciing rd rang. Mot s6 dic trung sau ddy c6 thé
gitip ta hiéu hon su khéc biét nay:

* Pham vi: Kiéu kién truc ap dung vao moét ngilr canh phat trién nhu GUI, trong khi ngéu
kién tric ap dung vao mot bai toan thiét ké dac biét nhu logic nghi€p vu cua hé thong
phai tach biét véi quan tri dir liu.

e Triu twong héa: Kiéu gitp rang budc cac quyét dinh thiét ké kién truc vé hé thong va
kha triru twong nén doi hoi sy thé hién ciia con ngudi. Trong khi d6, mau 14 phan kién
tric da duoc tham sb hoa va ¢6 thé xem nhu mot mau thiét ké cu thé.

e Quan hé: Cac mau khong thé sir dung ngay duge ma phai dugc tham sé hoa cho ngi
canh cua bai toan cu thé. Nghia 1d mot miu ciing ¢ thé ap dung dugc cho nhitng hé
théng voi nhiéu kiéu khac nhau. Nguoc lai, mot hé théng duogc thiét ké theo mot kiéu
nao dé co thé sir dung nhiéu mau.

Vi du: Miu kién trac Hé phan tan 3-tAng d3 duoc st dung rong rai hién nay cho cac hé théng
phuc vu nghién ctru khoa hoc (chan doan ung thu, thién van, dia 1y, du doan thoi tiét..), cac hé
thdng dich vu ngan hang, thuong mai dién tir, dat chd.du lich, cham séc y té...Cac hé thong
nay c6 thé xtr 1y, luu trix, truy xuat mot khéi luong 16n dit liéu nhitng nguoi dung khac nhau
(Hinh 1.1).
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Hinh 1.1: Biéu dién kién tric 3 ting [18]

Céc hé théng nay gdm 3 tang:

e Téng client hay trinh dién chira chirc ning can thiét dé nguoi ding truy nhap dich vu
hé thdng. Tang nay chira giao dién GUI cua hé thng va co thé 1y dit liéu va thuc thi
mot sd xir Iy nho. Tang client thong thudng duogc trién khai trén cac may véi kha nang
tinh toan va luu trit han ché nhu may dé ban hay cac thiét bi cAm tay, di dong...

e Tang tng dung (application) hay logic nghiép vu hay con goi 1a ting trung gian chira
chtrc ning chinh cta tng dung. Tang nay chiu trach nhiém dép tng cac yéu cau dich
vu hay xtr 1y yéu cau tir ting client va truy nhap, xir 1y dir liéu trong tang dit liéu. Tang
nay duoc trién khai trén tap cac mdy chit manh va luu trir 16n.
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e Tang dit liéu (data) chtra chirc nang luu trit va truy nhap dit liéu cua ing dung. Tang
nay chira co s¢ dir liéu 16n va c6 kha ning cung cip nhiéu yéu cau truy nhap dit liéu
song song.

Tuong tac giira cac ting vé nguyén 1y 14 tuan theo khuon dang “yéu ciu — dap tng” nhung
khong quy dinh chi tiét nhitng dang twong tac nay. N6 c6 thé cai dit theo kiéu mot yéu cau -
mot dap Gmg hay nhiéu yéu cau - mot dép tng va ciing c6 thé mot yéu cau — nhiéu dép tng
hay d4p (mg dua trén cap nhat yéu cau theo chu ky.

1.3.7 M0 hinh kién tric

Kién tric ciia mot hé phan mém c6 thé dugc thé hién boi mé hinh kién tric (architectural
model) bang cach sir dung nhimng ky hiéu mé hinh héa. M6 hinh kién trtc 1a san pham thé
hién mot sb hay tit ca nhitng quyét dinh thiét ké tao nén kién tric ctia hé thong. Tap ky hiéu
mo hinh kién trac dugc goi 14 ngdn ngit mo ta kién tric. Ngon ngir ndy co thé 1a van ban, do
hoa, biéu dd... Vi du, kién triic hé 3 tang co thé thé hién boi hai tap ky hiéu mo hinh hoa khac
nhau (Hinh 1.1). M6 hinh hoa kién trac s& duoc trinh bay chi tiét trong Chuong 3.

1.4 KET LUAN

Chuong nay da trinh bay mot s6 khai niém co ban lién quan dén kién triic phin mém. Trudc
hét tai liéu da dé cap dén khai niém d6 phirc tap phan mém. N6 1a co s& cho 1y do tai sao kién
trac phan mém tré thanh chi dé quan trorg trong phat triénphan mém. Khai niém kién tric
phan mém cung nhitng khai niém lién‘quan dén kién trac nhu thanh phan, két néi, miu thiét
ké, mau kién trac ciing di dugc dé.€ap mot cach khadi-quat. Cac khai niém nhu vy sé 13 co s
cho xay dung kién trac phan mém va s& dugc lam sang to va chi tiét hon trong cac chuong
sau.

BAI TAP
1. Trong mot hé hudng ddi tugng, do phirc tap phan mém xac dinh duwa trén bién, phuong

thire, d6i twong, goi hay ca hé thong. Trinh bay nhing dic trung va do do phan mém & cac
murc d6 khac nhau nay. Tham khao

http://worldcomp-proceedings.com/proc/p2015/SER6097.pdf

2. Mot hé thong thuong mai dién tir nhu eBay, Amazon c6 cau triic gdm cac thanh phan, két
ndi, cdu hinh... Hay khao sat cic hé trén mang va chi ra cac yéu td cua cac hé thong nay.

3. Hay trinh bay cac dac trung cua cac kiéu két noi va cach cai dat cac két noi.

4. Hay liét ké cac kiéu két ndi (giao thirc) co thé c6 giira cac tang trong kién truc 3 ting. Hay
trinh bay thiét ké va cai dat mot s giao thire do.

5. Trinh bay phan loai cac mau thiét ké va 1iét ké tén ctia cac miu thiét ké.
6. Phén biét cac khai niém mau thiét ké, ciu trac, thiét ké, kién trlc

7. Chi ra mot s6 mau thiét ké da duoc xdy dung trong cac thu vién cia Java. Cac mau nay cé
thé duoc sir dung dé cai dat nhitng chirc ning nao trong cac hé théng nhu thuong mai dién
tr, quan ly dang ky hoc tin chi, quan 1y thu vién?

10
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8. Trinh bay cac miu thiét ké DAO va vi du code java twong tng véi 16p Book trong Hé
quan 1y sach online. Cac phuong thirc c6 thé 1a addBook(), updateBook(), deleteBook().
9. Sirdung Cau 8 va biéu dién mau kién trac MVC véi cac goi twong tng.

10. Str dung cong cu VP dé xay dung cac biéu d6 goi, trién khai ctia cac hé thong nhu thuong
mai dién tr, quan ly dang ky hoc tin chi, quan 1y thu vién...

11
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CHUONG 2: THIET KE KIEN TRUC VA CAC KIEU KIEN TRUC

Noi dung cta chuong nay tap trung xem xét mot s6 chii dé sau day:
e Tién trinh thiét ké kién tric
e Céac nguyén Iy thiét ké
e Céc kiéu kién trac

2.1 TIEN TRINH THIET KE KIEN TRUC

Phat trién phan mém du theo phuong phép luin nao ciing thudng bao gém cac cong doan xac
dinh yéu cau, phan tich, thiét ké, cai dat-tich hop va kiém ching. Thiét ké thuong lai dugc
chia thanh hai giai doan 14 thiét ké kién trac va thiét ké chi tiét. Cac phuong phéap luan ngay
nay nhu UP (Unified Process) va cac phuong phap tién hoa ctia no déu dua trén phdt trién lip
va tang dan. Vi viy, gidng nhu cic cong doan khac, thiét ké kién trac can duogc tién hanh
ngay tir khi khoi dau dy an. Céc hoat dong thiét ké kién trac xem nhu mot qua trinh lip cta
mot day cac budc va md rong thém khi c¢o thong tin mdi duoc phat hién trong cac pha trude
d6. Tién trinh thiét ké kién trac thd ng thudng gdm cée budc co ban sau day ([1][3]):

1. Hiéu dwoc vin dé can gidi quyét
2. Xdc dinh cdc phan tir ciia thiétke va quanhé ciia ching
3. Ddnh gid thiét ké kién trie
4. Bién doi thiét ké kién.triie
Budc dau tién duge cho1a then chot vi néu'khong hicu rd bai todn dit ra s& khong thé dua ra

giai phap hiru hi¢u. Budc thir hai nham chi ra cic phan tir thiét ké va sy phu thudc cia chung.
Budc thir ba lién quan danh gia kiénfrac theo yéu cau thudc tinh cia chat lugng kién tric.

R rang, chirc niang cia mot tng dung khong thé kiém chtng duogc tir qué trinh phan ra
ciu trac. Tuy nhién, nhiéu thudc tinh chat luong khac c6 thé danh gia dugc nhu xem xét kiéu
thiét ké hay cai dit ban mau cho tuwong tac gitta cic thanh phan quan trong. Budc tht tu lién
quan dén ap dung céc thao tac thiét ké dé bién doi thiét ké kién trac thanh mot thiét ké moi
v6i nhitng yéu cau thudc tinh chat luong tot hon thiét ké trude. Bude ndy co thé 1ip lai nhiéu
lan. Tién trinh thiét ké kién trac dugc xem 13 sy md rong cia tién trinh thiét ké k¥ thuat thong
thuong.

Muc dich ciia thiét ké kién tric \a tdp trung vao phdn rd hé thong thanh cdc thanh phan va
twong tac gitta cdc thanh phan sao cho théa man cdc yéu cdau chirc ndang va phi chirc ning
dwoc ddt ra. Mot hé phan mém co6 thé xem nhu mot phan cap cua cac quyét dinh thiét ké
trong d6 mdi mirc phan cip c6 mot tap ludt thiét ké dé rang budc hay két ndi cac thanh phan &
muc do.

Vi du trong kién trtc kiéu Client/server, cac quy luat thiét ké c6 thé lién quan dén dic ta
giao dién giira client va server. Mirc phan cap ké tiép s& mo ta mdi client hay mdi server nhu

12 mot tap cac thanh phan twong tac. Mdi nhanh phan cip c6 nhitng luat thiét ké riéng ma cac
12
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nhanh khac khong nhin thay dugc. Nhu vay phén ra cua client 1a an dau doi voi server va

nguoc lai. Pau ra cua tién trinh thiét ké kién tric 1a mo ta cau trdc.

2.1.1 Hiéu dwoc van dé can giai quyét

Nhiéu du 4n hay san phadm phan mém duoc cho 12 khong thanh cdng vi n6 khéng giai quyét
duoc van dé thuc su trong nghiép vu khach hang hodc khong thoa mén loi tirc dau tu ma phan
mém dem lai. Cau hoi dit ra 13 tai sao phai dau tu mot giai phap mdi ma chéng dem lai loi ich
gl so v6i giai phap cii. Pa s6 k¥ su phan mém déu tap trung vao cac cc giai phap ky thuat
hon 1a giai quyét van dé co ban ma nha dau tu yéu cau ma thudng duoc goi 1a bdy cai dat. Dé
tranh céi by nhu vy, ching ta nén tu dat van dé lip di lap lai 1a cac quyét dinh thiét ké dua
ra nham giai quyét nhirg van dé gi.

2.1.2 Xac dinh cac phan tir thiét ké va quan hé cia chiing

Trong budc nay, ching ta xac 1ap mot phan rd ban dau cia hé théng dua trén cic yéu cau
chtic ning bao gdm céac phan tir thiét ké va cac phu thudc giita chung. Kién trac ciia mot hé
phan mém thuong duge biéu dién nhu mot tdp cac module hay hé thong con ma ta goi la
thanh phan.

Theo cach phan cap, cac chuong trinh trong C hay Java ciing c6 thé xem nhu ciu trac gom
nhiing thanh phan mirc thip hon. Cac ngdn ngir 1ap trinh xac dinh mot tap cac thanh phan
theo céac tir khoa va ¢ phap cta ngdn ngit d6. Khai bao sd nguyén va gan gi tri cho no ciing
¢6 thé xem nhu thanh phan gém mot tap cac thanhphan muc thap hon 1a nhiing 1énh va mau
dir liéu. Diéu nay tuong ty nhu chip trong may tinh,gom nhimng thanh phéan 1a cong va cong lai
gdm nhimng thanh phan mac thip hon 1a ¢4c mach. Nhu vdy, kién tric c¢6 thé xem nhu cau
tric phan cp ctia phan mém.

Viéc chi ra cac phan tir thiét ké va quan hé cta ching co6 thé phan chia hon nita thanh céac
budc sau day:

e Xac dinh ngit canh hé thong.

e Xac dinh cac module

e MO ta cac thanh phan va két n6i

Hai budc dau sir dung k¥ thuat thiét ké triru tuong cho phép chiing ta tap trung vao mic chi
tiét cu thé ma khong phai tap trung vao moi khia canh cua hé théng. Budce thtr ba lién quan
dén viéc mo ta cac thé hién cia cac kiéu module trong cu hinh thoi gian chay.

2.1.3 Panh gia thiét ké kién tric

Thiét ké kién tric ¢ thé dugc danh gia theo nhiing cach khac nhau. Dé danh gia mot thiét ké,
chung ta phai hinh dung rd rang nhiing yéu ciu thudc tinh chat lugng anh hudng boi thiét ké.
Nhiing phén doan kiéu nhu “thiét ké phai chay nhanh” hay “hé thong phai dé dang stra d6i
hay hiéu chinh cho nhu cdu m&i” chi 1a nhitng yéu cau ban dau ma khong du dé danh gia thiét
ké. Panh gia kién triic khong phai 1a danh gid chinh san phidm phan mém ma la déanh gia mo ta
vé mit thiét ké kién trac ciia hé thong. Panh gia kién trac 12 nham do chit luong thiét ké sau
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khi n6 dugc tao ra. Khong phai bao gio cling c6 thé danh gia thiét ké dé hiéu thudc tinh chat
luong nhu kha nang chinh stra va hi¢u nang.

Thong thudng dé tao mot hé thong ma sau nay c6 thé chinh sira duoc 13 phéan rd hé thong
thanh cac ting. Tuy nhién, cic tang co thé din dén kho hiéu vé mat tinh toan. Cho dén nay
viéc danh gi4 kién trac phan mém 1a dya vao kiéu khong hinh thic trong d6 cac bén lién quan
du 4n gip nhau va dua ra y kién ciia minh.

2.1.4 Bién dbi thiét ké

Budc nay duoc tién hanh sau danh gia thiét ké. Néu thiét ké kién truc khong théa man day du
yéu cAu thudc tinh chat lugng, thi n6 phai dugc thay ddi cho dén khi théa man yéu cAu. Nhu
vay, bt dau tir thiét ké hién thoi chung ta thyc hién phép bién dbi béng cach st dung céc toan
tir thiét ké, kiéu va mau thiét ké. Cac toan tr thiét ké co ban bao gdm: phan rd hé thong thanh
cac thanh phan; nén mot s thanh phan thanh mot thyc thé dé cai tién hiéu ning; triru tuong
hoa thanh phan dé cai tién kha nang chinh sira va thich nghi; chia sé mot thanh phan véi cac
thanh phan khéac dé cai tién kha ning tich hop, chinh sira.

2.2 CAC NGUYEN LY THIET KE KIEN TRUC

Nhimng nghién ctru vé kién trac cho rang thiét’ké phai tién hoa theo thoi gian vi chung ta
khong thé biét duge moi diéu trong khi tién hanh kién triic hé thdng. Do d6, thiét ké can phai
dugc tién hoa sudt trong giai doan cai dat tmg dung vi khi d6 chung ta biét nhiéu hon qua
kiém chimg cac yéu cau thé gidi thue! Xay dung kién trac véi sy tién hoa s& lam cho nd co
thé thich nghi dugc voi yéu cau chira dwoc biét day da trong giai doan dau cua qua trinh thiét
ké.

2.2.1 Kién tric phin mém tong quat

Mot kién tric phﬁn mém thuong dugec mo ta nhu mot ciu truc hay t6 chirc ciia mot hé théng.
Thuat ngtr hé théng duoc hiéu nhuld mot tap cac thanh phﬁn xac 1ap mot chure nang hay mot
tap cac chirc nang nao d6. Nhur vdy, kién trac phan mém tap trung vao t6 chirc cac thanh phan
hay nhém cac thanh phan thanh nhiing cum cé nhirg muc tiéu khac nhau. Kién tric tong quat
(Hinh 2.1) v6i cac thanh phan dugc nhom thanh nhimg tang c6 muc tiéu khac nhau [8]:

e Téng trinh dién (presentation layer): Bao gdm céac cac thanh phan giao dién nguoi
dung (UI: User Interface) va cac thanh phan logic trinh dién (Presenttation logic)

e Tang dich vu (service layer): Bao gdm cac giao dién dich vu va cac kiéu dich vu.

e Téang nghiép vu (business layer): Bao gdom cac thanh phan, thyc thé nghiép vu va
ludng hoat dong nghiép vu.

e Tang dir liéu (data layer): Bao gdm cac thanh phan truy nhap dit liéu, cac tién ich dir
liéu va accs tac nhan dich vu.

e Téng két ndi (cross cutting): Bao gom an toan, truyén thong va quan ly diéu hanh
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Hinh 2.1: Kién triic hé phan mém tong quat [8]
Chuong ndy s& xem xét nhitng thao tac thiét ké tong quat cua thiét ké kién tric phan mém va
cach str dung chiing dé phan.ra hé thong thanh cac thanh phan va két ndi dé dat duoc thudc
tinh chat luong mong mudn. Cée thao tac thiét ké thong thudng bao gdm: phan ra, gop, nén,
triru tuong hoa va chia sé tai nguyén. Céc thao tac nay lai duoc xem xét tir mirc do kién trac
ctia thiét ké.

2.2.2 Nguyén 1y thiét ké co ban

Khi bat dau thiét ké, can phai chii ¥ dén nhimg nguyén 1y co ban nham gitp tao ra mot kién
trac ¢6 thé tdi thiéu hoa dugc chi phi ciing nhu yéu cau bao tri va ting cudong duoc kha ning
mo rong. Sau day 1a mot s6 nguyén 1y co ban [8]:

e Nguyén ly phan ra cac chitc nang: Phan chia ing dung thanh nhitg nhém sao cho tdi
thiéu hoa duoc su chong lip cac chirc ning. Yéu td quan trong 14 giam thiéu nhiing
diém tuong tac dé dat dugc két hop cao (high cohesion) va két dinh thip (low
coupling). Tuy nhién, viéc phan ri cac chtc ning khong hop 1y c6 thé dan dén su két
dinh cao giita cac chirc ning du c4c chirc ning lién quan khong thuc sy chong lap.

e Nguyén Iy don nhiém: Mbi thanh phan hay modun nén chiu tranh nhiém cho chi mot
chirc nang hay mot hop chire nang c6 lién két nhau.
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e Nguyén ly hiéu biet toi thiéu: Mot thanh phan hay mét doi tuong khong nén biét vé chi
tiét bén trong cua cac thanh phan hay cac ddi trong khéc.

e Nguyén Iy khéng t ldp lai: Chi nén dic ta y dinh tai mot vi tri. Vi dy, theo thiét ké
ung dung, mdt chirc nang cu thé nén duge cai dat chi trong mdt thanh phén. Nghia la
chirc nang d6 khong nén cai trong nhirng thanh phan nao khac.

o Nguyén Iy cuc tiéu héa thiét ké: Chi thiét ké nhitng gi can thiét. Nguyén 1y nay déi khi
con goi 1a YAGNI (you ain’t gonna need it). Néu yéu cau Gmg dung khong rd rang hay
néu thiét ké can phai tién hoa theo thoi gian thi tranh dua ra thiét ké 16n.

Khi thiét ké mot hé théng hay mot tmg dung, kién trac su phan mém phai cuc tiéu hoa do
phirc tap bang céch tach thiét ké thanh nhimg quan tim khac nhau. Vi du, cac phan giao dién
ngudi dung, xir Iy nghiép vu va truy nhap dir liéu 13 nhiing thé hién quan tam khac nhau.
Diéu nay duoc thé hién trong mau thiét ké MVC (Model, View, Control) thudong gip.

Trong mdi linh vyc tng dung, cac thanh phan nén tip trung vao mot khia canh cu thé va
khong nén tron mi ngudn tr nhitng quan tdm khac nhau. Vi duy, cac thanh phan xir 1y giao
dién khong nén chira ma truy nhap truc tiép ngudn dit liéu ma nén st dung thanh phan nghiép
vu hay thanh phan truy nhép di liéu dé truy xuatdi licu.

2.3 CAC KIEU KIEN TRUC

Phan nay danh trinh by nhiing kiéu kién trie (architectural style) ma ching duoc xem nhu
nhitng mau va nguyén 1y thong dung trong thiét ké ec ing dung hién nay. Vi mdi kiéu kién
trc, tai liéu s& trinh bay nhing niguyén 1y cha yéu nhimng wu nhuge diém cua timg kiéu kién
trdc nham gitip chon lya dugekiéu kién traephi hop cho timg Gmg dung.

Viéc hiéu biét vé cac’kiéu kién trdc dent lai nhiéu loi ich trong d6 quan trong nhat 1a cung
cip mot ngdn ngit chung cho ¢ac 16p hé thong khac nhau. Mdi kiéu mé ta cac khia canh khac
nhau trong Gmg dung nén thong thudng mdi tmg dung cu thé st dung mot té hop nhidu kiéu
khéc nhau. Bang dudi day liét ké cac khia canh chinh ciia cc kiéu kién tric twong tng.

Phan loai Kiéu kién tric
Giao tiép Kién trac hudng dich vy, Kién trac bus thong diép
Trién khai Client/Server, N-tang, 3-Tang
Mién Thiét ké huéng mién
Cau tric Duya vao thanh phan, Hudng doi trong, Kién trac theo tang

2.3.1 Kiéu kién tric Client/Server

Kién tric client/server md ta hé thong phan tin bao gdm cac hé thdng may chi, cic may
khach va cac mang ludi két ndi. Dang don gian nhat ciia hé thong client/server bao gdbm mot
mg dung may chu dugc truy cép truc tiép boi nhidu may khach nhu kiéu kién trac 2 tang (2-
tiers). Trudc day, kién trac client/server dugc biéu thi trong mdt ung dung co6 giao dién dd hoa
duoc giao tiép véi server dir liéu bao gdm rat nhiéu logic nghiép vu dudi dang thu tuc hodc
v6i mot file trén server. Tuy nhién, kiéu kién tric nay lai mo ta mbi quan hé gitra mot client
v6i mot hodc nhiéu server, trong d6 client khoi tao nhiéu yéu cau va giri dén server sau d6 doi
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tra 10i tir server va xir li thong tin nhan dugc. Server c6 thé giri cau tra 1oi bang cach sir dung
mot loat cac giao thirc va dinh dang dir li¢u dé truyén thong tin cho client.

Ngay nay, nhiéu tng dung kiéu kién trac client/server bao gém: Céac chuong trinh diwa
trén trinh duyét Web chay trén Internet hoac mdt mang ndi bo nhu Microsoft Windows - trng
dung hé diéu hanh dya trén truy cap céac dich vu dit liéu trén mang; ng dung truy cdp cac
ngan hang dir liéu tir xa (vi du nhu doc e-mail, FTP khéach hang va cac cong cu truy van co s
di li¢u); cac cong cu va tién ich thao tac hé théng tr xa (vi du nhu cac cong cu quan ly hé

thong va cac cong cu gidm sat mang). Cac bién the tir kiéu kién truc client/server bao gom:

Céc hé hang doi-client: Cach tiép can nay cho phép client giao tiép véi client khac
thong qua mot hang doi dua trén server. Client c6 thé doc dir liéu tir server va gui di
licu dén mot server va sir dung mot hang doi dé luu trix dir lidu. Piéu nay cho phép
client phan phéi va dong bo hoa céc tap tin va thong tin. Piéu nay déi khi duoc goi la
mét kién trac hang doi thu dong.

Hé Peer-to-Peer (P2P) dugc phét trién tir kiéu hé hang doi - client. Kiéu P2P cho phép
client va server trao doi vai tro ciia ching trong qué trinh phan phéi va dong bo céc
file va thong tin thong qua nhiéu client. Kién'tric nay mé rong kiéu client/server thong
qua viéc cd nhiéu phan hdi cho cac yéus€au, ehia s¢ dir liéu, khai thac tai nguyén, va
kha nang phuc hoi dé loai bo cac bén

Ung dung server: 1a mot kiéu kién triie. dac biét trong do server luu trir va thuc hién
cac tng dung va dich vu ma.mot client truy cap théng qua mat trinh duyét hoac mot
client dugc cai dit phan mém dic biét. Vi du nhu mét client thuc hién mét tng dung
chay trén server thong quanén tangnhu dich vy dau cudi.

Nhirng wu/nhwoc diém cila kiéu kién tric client/server

C6 tinh bao mat cao: Tét ca dit liéu duoc luu trén server, noi thuong ¢6 su quan Ii, an
toan cao hon cac may client.

Truy cap dir liéu tap trung: Boi vi dir liéu chi dugc Iuu trir trén server nén viéc truy
CAp VA cap nhat di liéu s& nam dudi quyén ngudi quan tri.

Dé dang bao tri: Vai tro va trach nhiém cia mot hé thong may tinh dugc phan bé trong
mot sb server duoc biét dén véi nhau thdng qua mot mang ludi. Diéu nay ¢am bao cho
cac may client khong bi anh huang khi mot may server bi sira chira, nang cap hoic di
chuyén.

Tuy nhién, kiéu kién trac nay ciing c6 mot s6 bt tién nhu viéc xay dung tng dung c6
dir liéu va logic nghiép vu dugc két hop chit ché trén cac server. Diéu nay cd thé tac
dong tiéu cuc dén viéc mo rong hé thdng va dian dén sy phu thuéc vao maot server
trung tdm, anh huong dén do tin cay cua hé thong. Dé giai quyét nhitng van dé nay,
kiéu kién trc client-server d phat trién thanh kiéu kién tric 3-ting (hodc N-tang) sau
nay.

Hwéng din sir dung

Trong qué trinh thiét ké ching ta can cin nhic xtr dung kiéu kién trac client/server néu mg

dung dang xay dung dua trén may cht va hd tro nhiéu khach hang. Vi du, khi tao ra cac tng
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dung web dua trén mét trinh duyét Web, viéc xur ly quy trinh nghiép vu s€ duoc st dung baoi
nhitng ngudi trong cung mot td chire, hodc tao ra cac dich vu cho cac ung dung khac str dung.
Kiéu kién tric client/server ciing thich hop cho rit nhidu kiéu mang néu muén tip trung luu
trlt hodc sao luu dir li€u va cac chuc nang quan ly, hodc khi g dung can phai hd tro cac loai
client va thiét bi khac nhau.

2.3.2 Kiéu kién tric dwa vao thanh phan

Kiéu kién triic dya vao thanh phan thé hién phwong phap tiép can thanh phan cho thiét ké hé
théng. N6 tap trung vao phan ra kién tric thanh cac thanh phan chirc ning riéng biét hodc cac
thanh phan tiép xuc voi giao dién chuan qua két ndi. Cach tiép can nhu vay dem lai mot mirc
dd triru twong cao hon so v&i phuong phéap thiét ké hudng dbi twong. Nguyén tic chinh cia
kiéu kién trc dua vao thanh phén 1a viéc s dung cac thanh phén véi céac tinh chat:

e Khd ndng tdi sir dung: céc thanh phan thuong duoc thiét ké dé tai s dung trong
nhirng hoan canh khac nhau véi nhitng thg dung khé&c nhau. Tuy nhién, ciing c6 mot
s6 thanh phan c6 thé chi dugc thiét ké dé 1am maot cong viéc cu thé.

e Kha ndng thay thé dwoc: Cac thanh phan co'thé duogc thay thé bang cac thanh phan
tuong tu.

e Khéng c6 hoan canh cy thé: Cac thanh‘phan hoat dong dudi nhirng hoan canh va moi
truong khac nhau. Céc thong tin eu thé nhu dir liéu trang thai nén dugc chuyén vé
thanh phan thay vi dugc bao gomrhoic truy cap boi thanh phan nay.

e Khd nang mé réng: mot thanh phan cé thé deoc mao rong tir mot thanh phan cii dé
cung cap thém céc trang thai va hoat dong mai.

e Duoc déng géi: Thanh'phan tiép xe.véi giao dién cho phép ngudi goi st dung chic
nang cua no va khong tiét 16 chi tiét vé tién trinh noi bo hodc bat ky mot bién hoic
trang thai noi bo.

e Tinh doc ldp: Cac thanh phan duoc thiét ké dé chi phu thudc tdi thiéu vao cac thanh
phan khac. Do d6, cac thanh phan c6 thé duoc trién khai trong bat ky mai truong thich
hop ma khong anh hudng dén cac thanh phan hoic cac hé théng khéc.

Céc loai thanh phan pho bién duoc st dung trong cic Gmg dung bao gdm cac thanh phan giao
dién nguoi dung nhu hé théng diéu khién véi nut bAm; cic thanh phan trg gitip hay thanh
phﬁn tién ich tiép xtic véi mdt nhom cu thé cac chirc nang dugc st dung trong cac thanh ph?m
khac. Céc loai thanh phan pho bién khac 14 nhiing thanh phan c6 ngudn tai nguyén riéng biét,
khéng duoc truy cdp thudng xuyén; cac thanh phan hang doi ma cac phuong thirc co thé
duoc thyuce hién khong dong bd bang cach sir dung thong diép xép hang dé luu trir hodc chuyén
tiép.

Céc thanh phan phu thudc vao mot co ché trén nén tang cung cip méi trudng thuc hién
cho chiing thudng duge goi 1a kién trac thanh phan. Vi du nhu mé hinh d6i twong thanh phan
COM va thanh phan phan tan DCOM trong .NET; CORBA hay EJB trong J2EE trén cac nén
tang khac. Kién tric thanh phan quan 1y cac co ché dinh vi cac thanh phan va giao dién cua
chung, théng qua céc thong diép hodc 1énh gitta cic thanh phan, va trong mot sd trudng hop
duy tri trang thai.
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Tuy nhién, cac thuat nglt trong thanh phan thuong dugc s dung theo nghia co ban nhicu

hon la mot phén cAu thanh, phﬁn tr, hoac thanh phén. Khung lam viéc .NET cua Microsoft,

Khung 1am viéc J2EE cua Java hd tro xdy dung Gng dung bang cach st dung cach tiép cn
dua trén thanh phan.

Nhitng vu diém ciia kiéu kién tric dya trén thanh phan
Sau day 1a nhitng loi ich chinh cua kiéu kién tric dua trén thanh phan:

e D¢ trién khai: Cac phién ban twong thich c6 sin nén c6 thé thay thé phién ban hién tai
ma khong anh hudng dén cac thanh phan khéac hoac hé théng noi chung.

e Chi phi giam: Viéc str dung cac thanh phan caa bén tht ba cho phép dan trai chi phi
phét trién va bao tri.

e D¢ dang phat trién: Céc thanh phan thuc hién céac giao dién noi tiéng cung cap chic
nang da duoc xac dinh nén cho phép phat trién ma khdng anh huéng cac bo phan khac
cua hé théng.

e Tai sir dung: Viéc str dung cac thanh phan tai st dung c6 nghia 1a chung c6 thé duoc
sir dung dé giam chi phi phét trién va chi phf.bao tri qua nhiéu tng dung hoic hé
théng.

e Giam thiéu sw phirc tap ky thudt: Thanh phan giam thiéu su phuc tap théng qua viéc
sir dung vat chta thanh phan va dich vu cua nd. Rich vu thanh phan bao gém kich
hoat thanh phan, phuong thirc xép.hang, eac su kién, va cac giao dich.

Hwéng din sir dung

Trong thiét ké, ta chon kiéu kién triic dua trén thanh phan néu c¢6 cac thanh phan phu hop
hodc c6 thé c6 duoc cac thianh phan phu hop tir nha cung cip bén thir ba. Khi d6 Gmg dung s&
chu yéu thuc hién chirc nang thi' tuc va véi dir lidu it hodc khong c6 dau vao; hodc khi mudn
c6 thé két hop cac thanh phan viét bang ngdén ngir ma khac nhau. Ta cling c¢6 thé sir dung kiéu
nay khi mudn tao ra mot kién trac hon hop, cho phép thay thé va cap nhat d& dang cac thanh
phan riéng ré.

2.3.3 Kiéu kién triic hwéng mién

Thiét ké hudng mién 1a mot cach tiép can hudng ddi tuong dé thiét ké phan mém dya trén cac
hoat dong nghiép vu voi cac thude tinh, hanh vi va quan hé gitra chung. N6 cho phép cac hé
thong phan mém thyc hién nhiing chirc ning co ban bang cach xac dinh moét mo hinh mién
thé hién trong ngdn ngit cua cic chuyén gia trong linh vuc nghiép vu. M6 hinh mién c6 thé
duoc xem nhu 1a mot khuon kho dé hop 1y hoa cac giai phap co thé c6 dugc.

Dé ap dung thiét ké dya trén mo hinh mién, chlng ta phai c6 mot hiéu biét khé rd vé linh
vuc nghiép vu ma minh mudn mé hinh, hodc ¢é k¥ nang ciing nhu kién thirc nghiép vu lién
quan. Doi ngii phat trién s& thuong xuyén lam viéc véi cac chuyén gia trong linh vue nghiép
vu dé mo hinh mién cho dung. Kién tric su, nha phat trién va chuyén gia thuong xuat phat tir
nhitng méi truong khac nhau nén ngdn ngit cling nhu yéu cau ctia ho khi mé ta cac muc tiéu,
thiét ké thuong khong giéng nhau. Tuy nhién, trong thiét ké huéng mién, cac nhém can thong
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nhat chi sir dung mot ngén ngt tap trung vao linh vuc nghiép vu hon la cac thuat nglr k¥
thuat.

C6t 13i ciia bat ky phan mém nao ciing 1a md hinh mién. Viéc tao ra mot ngdn ngit chung
khong chi 1a dé thé hién thong tin tir cac chuyén gia linh virc d6 ma con la dé ap dung no.
Nhing van dé truyén thong trong nhém phat trién khong phai do hiéu 1am vé ngdn ngit cia
mién, ma thyuc sy la do ngon ngl dé mo hinh ban than mién do khong 1o rang. Cac tién trinh
thiét ké huéng mién nham dén muc tiéu khong chi dua cac ngdn ngir ma con cai thién va tinh
chinh ngén ngit ciia mién. Pidu nay s& mang lai loi ich cho phan mém duoc xay dung, vi mo
hinh 1a phép chiéu tryc tiép ctia ngdn ngir mién.

Dé gitip duy tri cac mo hinh nhu 14 mét cdu triic ngdn ngit, ching ta thuong phai thyc hién
rat nhiéu cach phan ra va déng géi trong md hinh mién. Do d6, mot hé thong dua trén md
hinh huéng mién s& khién cho chi phi ting cao. Viéc thiét ké huéng mién dem lai nhiéu loi
ich k¥ thuat nhu bao tri, nhung thuong chi dugc ap dung véi céc linh vuc phue tap doi hoi co
su hiéu biét chung vé mién.

Nhirng uvu diém cia kiéu kién tric hwéng mién

e Truyén thdng lién lac: Tat ca cac thanh vién trong cac nhdm phat trién c6 thé si dung
m6 hinh mién va cac d6i twong duoc dinh nghia dé truyén dat kién thac nghiép vu véi
mot ngdbn ngit nghiép vu thong thudng ma khong ean.cac thuat ngir ky thuat.

e Mo réng: Mo hinh mién thuong1a cac mo-dun va linh hoat, né dé dang cap nhat va
ma rong khi cac diéu kién va yéu cau thay dois

e Kiém chirng: Céac dbi tuong mo hinh mién gan két nhau mot cach long Iéo nén ching
dé dang duoc kiém difh.

Huéng din sir dung

Nén str dung kién trac huéng mién néu chung ta phai xay dung phan mém cho mot linh vuc
phirc tap ciing nhu muén cai thién truyén théng va sy hiéu biét trong doi ngii phat trién. Hodc
trong truong hop chiing ta phai thé hién cac thiét ké cia mot ung dung trong mot ngon ngir
phd bién ma tat ca cac bén lién quan c6 thé hiéu duoc. Kién tric kiéu nay ciing c6 thé 1a mot
phuong phap 1y tudéng néu ban co6 kich ban dit liéu nghiép vu 16n va phirc tap ma kho c6 thé
quan 1y bang cach st dung cac k§ thuat khac.

2.3.4 Kiéu kién tric phan ting

Kién trac phan ting nhim cac nhom chirc ning c6 lién quan trong mot tng dung thanh cac
tang riéng biét dugc xép chong 1én nhau theo chiéu doc. Chirc ning trong céc tang két ndi véi
nhau bdi vai tro hay trach nhiém chung va khi d6 thong tin lién lac giita cac ting la rd rang va
lién két l1ong 1é0. Viéc phan ting néu 4p dung mot cach dung dan s& gitp cho viéc phan rd hé
phtrc tap t6t hon va s& hd tro tinh linh hoat va bao tri sau ndy. Kiéu kién trac phan ting duoc
mo ta nhu 12 mot kim tu thap nguoc cua viée tai st dung trong d6 mdi tﬁng tap hop cac nhiém
vu va triru twong hoa tang truc tiép bén dudi nd. Vi viée phan ting nghiém ngat, cac thanh
phan trong mot tang chi co thé twong tac voi cac thanh phan trong chinh tang d6 hoic véi cac
thanh phan tir cac ting truc tiép bén dudi no.
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Cac tang cua mdt mg dung c6 thé nam trén cdc may tinh vat ly nhu nhau hoac c6 thé
duoc phan phdi trén cAc may tinh riéng biét. Khi d6 cac thanh phan trong mdi ting giao tiép
v6i cac thanh phan trong cac tang khac thong qua giao thire duoc xéac 14p rd rang. Vi dy, mot
thiét ké tng dung Web dién hinh bao gdm tang trinh dién c6 chirc ning lién quan dén giao
dién nguoi ding, mot ting nghiép vu dé xtr li quy tic nghiép vu, va mot tang di liéu lién quan
dén truy cap dir liéu. Nguyén tic chung cho céc thiét ké dya trén kiéu kién truc phan tang bao
gom:

o Triru twong: Kién tric phan tang thé hién cai nhin toan bo hé thong ddng thoi ciing
cung cap day du chi tiét dé hiéu duoc vai trd va trach nhiém cua cac tang riéng biét va
méi quan hé giira chang.

e Pong géi: Khong can phai dua ra gia dinh vé céc loai dit lidu, phuong thirc va thugc
tinh, hodc thyc thi trong quéa trinh thiét ké, cac tinh ning nay khong duoc tiép xic &
ranh gigi tang.

e Xdc dinh rd rang cac tang chire nang: Viéc tach biét chuc nang trong mdi tang 1a rd
rang. Tang trén cling nhu cac tang trinh dién giri 1énh dén tang dudi, chang han nhu
cac tang nghiép vu va dir liéu, va cé thé xu li'cée sy kién trong céc tang, cho phép dir
liéu chuyén 1én va xubng gitra c4c tang.

e Két dinh cao: Kién tric nay xac dinh r6.ranh gigi trach nhiém cho ting tang va dam
bao rang mdi ting c6 chiic nang liéh quan tryc tiep dén nhiém vu cua ting d6. Didu d6
s& gilp ti da hoa sy gan két bén trong tang.

e Tai s dung: Tang thap hon khong c6 phu thudc vao ting cao hon, do dé né c6 kha
nang cho phép chung co thé tai sidung trong cac tinh huéng khac.

e Két nai léng léo: Viée lién lac théng tin gitra cac tang dua trén khai niém triru tuong
va cac su kién déung cap két ndi long 1éo gitra cac tang.

Vi duy, kiéu kién triic ndy c6 thé a4p dung cho cé&c hé théng ké toan va quan 1y khach hang, cac
g dung nghiép vu dua trén web, may tinh dé ban, thiét bi cam tay...

Mau thiét ké hd trg cac kiéu kién trac tang phd bién 1a méd hinh MVC ¢6 3 vai trd mé hinh
(Model), Khung nhin (View) va Diéu khién (Controller). M@ hinh thé hién dit liéu va c6 thé
mo hinh ngudn bao gom cac thuc thé, luat nghiép vu; Khung nhin thé hién giao dién ngudi
dung va Diéu khién xtr li cac yéu cAu, thao tac véi mo hinh va thuc hién céc 1énh:

e Dy trén sy kién: Cac mé hinh quan sat thudong duoc sir dung dé cung cap théng bao
cho View khi dit lidu thay doi bai Controller.

e Phan cap xi Iy s kién: Bo diéu khién xur Iy cac sy kién nhan duoc tir giao dién diéu
khién trong cac View.

MVC xem 1a mot mau tach biét phﬁn trinh dién bao gém mot loat cdc mo hinh xur 1y céc
tuong tac cua nguoi dung tir giao dién dén trinh dién va nghiép vu logic, cac dir liéu ung
dung. Cach tiép can nay cho phép cic nha thiét ké d6 hoa tao ra mot giao dién nguoi ding,
trong khi cic nha phat trién tao ra cac ma dan dén diéu khién. Viéc chia cac chirc ning thanh
vai tro riéng biét theo c4ch ndy cung cép cach quan Iy tién trinh phat trién tot hon.

Nhirng wu diém ciia md hinh kién triic phén ting
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e Triru furong: phan tang cho phép céc thay doi dugc thuc hién & muc do triru twong cia
C4c tang.

e C0 ldp: cho phép nang cap cdng nghé dé co 1ap cac tang riéng biét nham giam thiéu
rai ro va giam thiéu tac dong dén toan bo hé théng.

e Quan ly: tach mdi quan tam cdt 18i gitip xac dinh phu thudc, va té chirc tét ma ngudn.

e Hiéu sudat: phan phdi cac 16p trén nhiéu tang vat ly cé thé cai thién kha ning mé rong,
kha ning chiu 13i, ndng cao hiéu suat va tang cuong vai trd tai sa dung. Vi du, trong
MVC, Controller thudng c6 thé duoc tai sir dung tuong thich véi nhitng lan doc khac
dé cung cAp mét vai tro cu thé hoic mot quan diém nguoi ding tdy chinh trén cing
mot dir liéu va chirc nang.

e D¢ kiém thir: kha niang kiém thir duoc ting cudng nho giao dién xac dinh gitra cac
tang. Nghia 1a chung ta c6 thé xay dung cac dbi twong gia bat chudc cac hanh vi cua
cac d6i twong cu thé nhu mé hinh, diéu khién...

Hwéng din sir dung

Kiéu kién trac phan tang nén dugc sir dung khi chling.ta ¢d céc tang thich hop dé tai sir dung
trong cac ing dung khac. Hon nira, khi ching ta 0 mot quy trinh nghiép vu phu hop thi ap
dung kién tric phan ting dé tach cac tang riéng biét.cho cac nhom phat trién khac nhau s&
dem lai hiéu qua hon. Céc kiéu kién triic phén tang cting duoc st dung khi Gmg dung phai hd
trg cac loai khach hang ciing nhu céc thiét bi khac nhau, hoac néu mudn thyc hién céc quy tic
nghiép vu ¢ cau hinh va quy trinh phtrc tap.

2.3.5 Kiéu kién tric bus thong diép

Kién tric bus thong diép mé'ta ¢ac nguyén tic st dung mot hé théng phan mém c6 thé nhan
va giri thong diép qua mét-hodc nhiéu kénh truyén thong. Do 1a mot kiéu thiét ké cac ung
dung ma tuong tac gitra cac tmg dung dugc thuc hién thdng qua thong diép thuong la khong
dong bo trén mot bus thong thudng-Nhitng trién khai phd bién nhat 13 sir dung kién trac véi
mot router giri thong diép hodc niot mod hinh cong bd/dang ky va thuong duoc thuc hién bang
cach sir dung mot hé théng thong diép theo kiéu hang doi. Thuong cac trién khai ciing bao
gdm céc tmg dung giao tiép véi lugc d6 chung va co s ha ting ding chung cho viéc giri va
nhan thong diép. Mot bus thong thudng cung cap kha ning xur 1y

e Giao tiép hudng théng diép: Tat ca céc giao tiép gitra c4c tng dung duoc dua trén cac
thong diép duoc biét dén nhu luoc do.

e X ly logic phic tap: Cac lénh phirc tap c6 thé dugc thyc hién bang céch két hop
nhiéu 1énh nho trong d6 mai 1énh nho xir ly mot céng viéc cu thé.

e Chinh siza cho xi Iy logic: Béi vi cic tuong tac giira bus dya trén cac luge d6 1a cau
lénh chung nén c6 thé thém hoic b6t tng dung trong bus dé 1am thay dbi logic duoc
sir dung dé xtr ly théng diép.

e Két hop nhiéu méi trirong khac nhau: Do viéc st dung md hinh giao tiép dua trén
thong diép theo mot chuan chung nén céc tng dung c6 thé tuong tac v6i nhau trong
nhitng mai truong khac nhau nhu Java, NET hay C.
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Thiét ké bus thong diép da tirg dugc sir dung dé ho trg cho viéc xur ly phuc tap. Thiét ké nay
cung cap mot kién triic c6 kha nang lap lai nén cho phép ching ta thém tmg dung vao trong
qué trinh xtr 1y hodc cai thién kha niang mé rong bang cach thém nhiéu tng dung cho bus. Mot
s6 bién ddi cua kiéu bus thong diép bao gom:

e ESB (Enterprise Service Bus): Dua trén thiét ké MS, kiéu ESB st dung dich vu cho
truyén thdng gitra bus va céc thanh phan dwoc gin vai bus. ESB thudng cung cap dich
vu chuyén giao thong diép tir dinh dang nay sang dinh dang khac. Bong thai cho phép
client sir dung cac dinh dang thong diép khac nhau dé giao tiép véi nhau.

e ISB (Internet Service Bus). Tuong tu nhu ESB nhung vdi itng dung la may chu trong
mang ludi thay vi trong mot mang. Y tuong cot 18i caa I1SB 1a sir dung URI va c6 cac
chinh sach dé diéu khién do tim ung dung va dich vy trong mang ludi.

Nhirng vu diém ciia Kiéu tric bus thong diép

e Kha niang mé rong: Céac ung dung c6 thé duoc thém vao hoic bot di trong bus ma
khong gay anh hudng dén cac ung dung khéac. Nhiéu truong hop caa cing mot ¢ng
dung c6 thé duoc gan vao bus dé xir ly nhidu yéu cau cing mot ldc.

e it phuc tap: d6 phac tap cua cac ung dung sé giam di vi mdi ¢ng dung chi can biét
cach giao tiép v4i bus ma théi.

e Linh hoat: viéc gop cac ung dung&hién cho viée xi-ly it phirc tap hon hodc cac mo
hinh truyén thdng gitra cac tng.dung cé thé thay d6i dé dang dé dap tmg duoc sy thay
ddi trong nghiép vu hoic yél.cau nguoi diing. Nhimg thay doi nay dan tsi thay doi
trong cau hinh hodc tham cho nhiing yéuto diéu khién quéa trinh do tim.

e Két ndi long: mién la.eée.ing dung tiép-xtc voi mot giao dién phi hop dya trén thong
béo cua théng tindién lac vai cac bus. Do khdng c6 su phu thudc vao cac ing dung cu
thé nén cho phép thay déi, cap nhat, va thay thé véi hién thi ciing mét giao dién.

e Ung dung don gian: viéc thuc hién bus giam tinh phuc tap cho co s ha ting, mdi ung
dung can hd trg chi c6 mat két ndi duy nhat vai bus théng bao thay vi nhiéu két ndi
cho céc ung dung khéc.

Hwéng din sir dung

Kién trc theo kiéu bus thong diép nén dugc sir dung néu chung ta ¢ cac tng dung hién thoi
tuong thich véi nhau dé thuc hién nhiém vu hodc chung ta mudn két hop nhiéu nhiém vu vao
mot hoat dong don 1é. Kiéu kién tric nay ciing thich hop khi can thyc hién mot tng dung doi
hoi su tuong tac voi cac ung dung bén ngoai, hodc cac ung dung dugc luu trir trong cac moi
truong khac nhau.

2.3.6 Kiéu kién triic N-ting

N-tang hay 3-tang la cac kién trac kiéu trién khai. Kiéu nay mé ta viéc tach chirc ning thanh
cac phan theo cach twong ty nhu kiéu phan tang, trong d6 mdi tang co thé dugc dit trén mot
may tinh vat 1y riéng biét. Kién trac tmg dung N-ting dugc dic trung boi su phan rd chic
ning cua cac tng dung thanh céc thanh phan dich vu, phan phdi va trién khai. N6 cai thién
kha ning mo rong, cung cap tinh sin c6, quan 1y va sir dung tai nguyén. Mdi ting hoan toan

doc 1ap véi tat ca cac tang khac, trir truong hop cac ting ngay ¢ trén va dudi né. Tang thir n
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chi biét xur 1y mot yéu cAu tir tﬁng tht n-1, 1am thé nao dé chuyén tiép yéu cau dé vao téng thur
n+1 va lam thé nao dé xir 1y cac két qua ciia yéu cau. Thong tin lién lac giita cac ting thuong
khong dong bd dé hd trg kha ning mé rong tot hon.

Kién triic N-tang thuong c6 it nhit ba phan, mdi phan nam trén mot may chu vat 1y riéng
biét va chiu trach nhiém cho cac chirc nang cu thé. Khi sir dung cach tiép can thiét ké phan
tﬁng, mot téng duoc trién khai trén mot téng néu c6 nhiéu hon mdt dich vu hay ing dung phu
thudc vao cac chire ning tiép xtic cia tang.

Mot vi dy dién hinh vé kiéu kién trac N-tang 13 tmg dung Web tai chinh. Do van dé quan
trong nhét 14 an toan nén cc 16p nghiép vu phai duoc trién khai tuong lua, trong d6 lyc lugng
trién khai cac ting trinh dién nam trén mot tang riéng trong mang. Mot vi du khac 1 mot tng
dung két ndi khach hang, trong d6 cac tang trinh dién duoc trién khai trén cac may khéach va
céc tAng nghiép vu va tang truy cdp dit liéu duoc trién khai trén mot hodc nhiéu may chu.

Nhirng wu diém cua ki€u kién tric N-tang

e Bao tri: Boi vi mdi tang doc 1ap voi cac 16p khéc, nén cap nhat hoic thay d6i khdng
anh huong dén cac ung dung nhu mot toan thé.

e Khd nang mé réng: Vi cac tang duoc dya trén viéc trién khai tiép tang dudi nd nén
nhan rong ra mot ung dung la don gian hon.

e Tinh linh hogt: Béi vi mdi tang cé the dugc quan Iy 'hoac thu nho mot cach doc lap,
nén tinh linh hoat duoc tang 1én.

e San sang: Céac ung dung cothé khai thac kién-tric mo-dun cua hé théng nén cho phép
ma rong céac thanh phan dé dang va 1am ting tinh sin sang.

Kiéu kién trac N-tang hay-3-tang nén ap dung khi cac yéu cau xur Iy cia cac ting trong tng
dung khac nhau hodc néu edc yéu cau an ninh cta cac ting ing dung khac nhau. Vi du, cac
tang trinh dién khong nén luu frit dir liéu nhay cam, trong khi diéu nay cé thé dugc luu trir
trong cac ting nghiép vu va dir liéu. Kiéu kién triic N-ting hay 3-ting ciing thich hop néu
ching ta mudn chia sé nghiép vu logic giita cac ing dung va co di phan cing dé phan bo sd
lwong yéu cau ciia may chii cho mdi tang.

Kién triic ba ting cling c6 thé sir dung cho phat trién mot mg dung mang ndi bo, trong d6
tat ca cac may chu dugc dat trong mang riéng; hoac mdt ng dung Internet, véi yéu cau bao
mat khong han ché viéc trién khai cac logic nghiép vu trén Web hodc may chii ing dung.
Chung ta ciing c6 thé str dung kién triic ba ting néu yéu cau bao mat khong cho phép logic
nghiép vu dugc trién khai dén céac mang hodac céc g dung.

2.3.7 Kiéu kién tric hwéng doi twong

Kién trac huong ddi tuong la mét mo hinh thiét ké dua trén su phan chia trach nhi¢m mot ting
dung hodc hé théng cho cac thanh phén tai st dung. Mot thiét ké huoéng ddi tuong xem nhu
mot hé théng voi cac dbi tuong cong tac voi nhau, thay vi mot by cac chuong trinh hodc
hudng dan tha tuc. Dbi tuong 1a roi rac, doc 1ap, va lién két 1ong 1éo. Chling giao tiép thong
qua cac giao dién bang cach goi phuong thirc hodc truy cip vao thudc tinh cia cac ddi tuong
khac. Cac nguyén tic co ban cua kiéu kién tric hudng ddi tuong 1a:

24



CHUONG 2: THIET KE KIEN TRUC VA CAC KIEU KIEN TRUC
Triru tuwong: Diéu ndy cho phép ching ta giam d6 phic tap cia hanh dong ma van gii
duoc cac dic diém co ban cua hanh dong. Vi du, mot giao dién triru twong cé thé hd
tro cac hoat dong truy cap dit liéu bang cach st dung phuong thirc don gian nhu get()
va set().
Thanh phan: Déi tuong cd thé duoc 1ap rép tir cac dbi tugng khéc, va c6 thé chon dé
an cac d6i tuong ndi bo tir cac 16p khac hoic tiép xuc vai chiing théng qua giao dién.
Ké thira: D6 tugng co thé ké thira tir cac ddi twong khac va sir dung chic ning trong
cac dbi tugng co ban hodc ghi dé 1én n6 dé thuc hién hanh vi méi. Hon nita, ké thira
lam cho bao tri va cap nhat d& dang hon, nhu thay d6i cac dbi twong co sé duoc truyén
tu dong cho cac débi tuong ké thura.
Pong géi: Doi tuong tiép xdc véi ddi twong khac chi théng qua cac phuong thic,
thugc tinh, va cac su kién, va an cac chi tiét noi bo nhu cac bién tir cac dbi twong khac
va trang thai. Diéu nay 1am cho né dé dang cap nhat hoic thay thé cac ddi tuong, mién
la giao dién tuwong thich khdng anh hudng cac ddi tugng va mé khéc.
Pa hinh: K¥ thuat ndy cho phép ghi dé 1én hanh vi cta 6p co s¢ bang cach thuc hién
hanh vi méi dugc thay d6i cho ddi tuong hién tai.
Téch biét: Déi twong cd thé duogc tach biét tir nguoi ding bang cach dinh nghia mot
giao dién triru twong ma cac ddi tuong cu thé vanguoi ding cé thé hiéu duoc.

Kiéu hudng ddi tuong dugc st dung phé bién trong mo hinh dbi tugng ¢ cac linh vuc hoat

dong khoa hoc, nghiép vu phure tap (chéng han nhu thong tin khach hang hodc don dét hang).

Nhirng wu diém ciia kiéu kién triic hwéng ddi twong

Dé hiéu: md hinh ddistirong c6 lién hé.chit ché véi cac ddi twong trong thé gisi thuc
nén 1am cho dé& hiéu kién triic hon.

Tdi sir dung: cung cap ¢ho viée str dung lai thong qua tinh da hinh va triru tuong.
Dé kiém chitng: cung cap cach dé cai thién kha niang kiém tra thong qua dong géi.

Dé mé rong: dong goi, da hinh, va trtru tugng dam bao cho mdt sy thay doi trong dir
liéu ma khong anh hudng dén giao dién va cac d6i twong khac.

Tinh két dinh cao: bang cach dinh vi cac phuong thirc va céc thudc tinh ciia mot d6i
tuong, cac dbi twong khac nhau c6 thé st dung phwong thirc va cac thudc tinh cia
nhau va nhu vay dat duoc su két dinh cao.

Hwéng din sir dung

Chon ki€u kién triic hudng doi tuong néu chiing ta muon mé hinh Gng dung dya trén cac doi

tugng thé giGi thuc, hodc da c6 nhitng dbi tugng va cac 16p phu hop véi thiét ké va cac yéu

cau hoat dong. Kiéu hudéng ddi twong ciing thich hop néu chung ta can phai dong goi logic va

dit liéu v6i nhau thanh c&c thanh phan tai st dung hodc c6 logic nghiép vu phirc tap doi hoi

triru tuong héa va mo hinh.
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2.3.8 Kiéu kién tric huéng dich vu
Kién trac huéng dich vu (SOA) cho phép g dung cung cip cac chirc ning nhu mot tap hop
cac dich vu va tao ra cac ung dung str dung dich vu phén mém. Dich vu duoc lién két long 1éo
Vi ching str dung giao dién dua theo mét chuin dé co thé 201, kham pha va lya chon dich vu.
Kién trac dich vu SOA tap trung vao viéc cung cAp mot luge do va thong diép tuong tic dyua
trén mot tmg dung thong qua giao dién khong theo hudng thanh phan hodc theo dbi tugng.
Mot dich vy SOA khong dugc coi 1a mdt nha cung cép dich vu dua trén thanh phén. Kiéu
SOA ¢6 thé g01 quy trinh nghiép vu vao cac dich vu tuong thich, st dung moét loat cac giao
thirc va dinh dang dit liéu dé truyén thong tin. Client va cac dich vu khac co thé truy cap cac
dich vu dia phuong dang chay trén cung mot tﬁng, hodc truy cdp vao dich vy tir xa qua mang.
Céac nguyén tic co ban cua kiéu kién trac SOA la:

e Dich vy 1a tw triz M&i dich vu dugc duy tri, phét trién, trién khai va doc 1ap véi phién
ban. Dich vu ¢ thé duoc dat bt cir noi nao trén mang, tai dia phuong hoic tir xa,
mién 12 mang hd tro cac giao thirc truyén thdng can thiét.

e Dich vu lién két long léo: Mdi dich vu 1a doc 1ap vai dich vu khac va cd thé duogc thay
thé hoac cap nhat ma khéng vi pham céc Grng dung ma né s dung mién 1a giao dién
van con tuong thich,

e Kha nang twong thich dya trén chinh’sach: Chinh sach trong treong hop nay c6 nghia
la cac dinh nghia vé cac tinh ning nhu giao tiép, giao thic va an ninh.

Vi dy thuong gip ciia cac timg dunghudng dich v bao gdm chia sé thong tin, xtr 1y cac quy
trinh nhiéu budc nhu hé théng dat phong va ctra hang truc tuyén, hién thi di liéu hodc dich vu
cu thé trén mot mang 16n va kéthop thong tin tir nhidu ngudn.

Nhirng wu diém cuia kiéua kién triic hwéng dich vu

e Lién két mién: Tai sir dung céc dich vu phd bién véi giao dién chuan l1am ting co hoi
kinh doanh va giam chi phi.

e Triru fwong: Dich vu hoan toan ty tri va truy cap thdng qua mot hop ddng chinh thirc,
cung cap két ndi long 1éo va triru tuong.

e Khad nang tim kiém: Dich vu c6 thé cho phép cac ung dung va cac dich vu khac xéac
dinh vi tri cta no6 va ty dong goi.

e Kha nang twong tac: Boi vi cac giao thirc va dinh dang di liéu dya trén cac tiéu
chuan, nén céc server va client cua cac dich vu c6 thé dugc xay dung va trién khai trén
nhiing nén tang khac nhau.

e Hop ly héa: Dich vu c6 thé cung cap nhiing chizc nang cu thé, chir khong phai 1a sao
chép cac chirc nang trong sé cac (ng dung.

Hwéng din sir dung

Kién trac kiéu SOA duoc sir dung néu hé théng méi c¢6 quyén truy cap vao cac dich vy phu
hop ma chiing ta mudn tai sir dung; hodc ¢6 thé mua dich vu pht hop duoc cung cap boi mot
cong ty luu trir; hodc mudn xdy dung mot ing dung tich hop mot sé dich vu qua mét giao
dién duy nhét; hodc ban dang tao ra phén mém két hop céac dich vu. Vi du phén mém nhu mot
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dich vu (SaaS), hoac cac ing dung dua trén tinh todn dam may. Kiéu SOA t6 ra phu hop khi
ching ta phai hd tro truyén thong tin giita cac phan hay chic ning cua cac (mg dung trén nén
tang doc 1ap; hoac khi mudn tan dung loi thé cua cac dich vu nhu xac thue; hodc mudn dé 16
cac dich vu co thé phat hién thong qua thu muc va c6 thé dugc st dung boi cac khach hang
khong co kién thirc vé cac giao dién.

2.4 KET LUAN

Chuong nay tap trung trinh by mot s6 van dé lién quan dén nguyén 1y thiét ké kién trac va
cac kiéu kién trac. Viéc hiéu rd cac kiéu kién tric ¢6 y nghia quan trong trong viéc quyét dinh
lua chon kién trac sao cho phu hop véi hé¢ théng dinh xay dung. Viéc phan loai cac kiéu kién
trac ¢6 tinh chét twong ddi vi kién triic mot hé thong thuc sy thuong 14 su két hop nhiéu kiéu
kién tric véi nhau.
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10. Trinh bay cac nguyén 1y kién tric trong eBay. Tham khao:
http://www.ece.ubc.ca/~matei/EECE417/ebay.pdf
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CHUONG 3: MO HINH HOA KIEN TRUC

Chuong nay nham trinh bay mét s6 khai niém co ban nham thé hién kién trac tir nhimg
thanh phan don gian dén cac tinh chét phirc tap hon ciia hé théng nhu cac hanh vi. Cac ky
hiéu m6 hinh kién trtc c6 thé kha phong pht va nhap nhing nhu ngdn ngit ty nhién dén ngdn
ngit rat hinh thirc va han ché ngir nghia nhu ngdn ngit mé ta kién trac Rapide®. M6 hinh véi
ngodn ngir UML c6 thé xem 14 su két hop giita mo ta bang biéu d6 voi dién dat bang ngdn ngit
tu nhién va s& dugc sir dung cho mé hinh kién trac trong tai liéu nay. Noi dung cia chuong
bao gom:

e Céc khai niém co ban vé md hinh kién tric

e (Cac k¥ thuat moé hinh

e Biéu dién kién triic
3.1 KHAI NIEM VE MO HINH KIEN TRUC
Kién trac 1a mot tap cac quyét dinh thiét ké chinh cifa hé thong. Mot khi cac quyét dinh thiét
ké duoc dua ra, chung s& duoc thé hién boi motMé hinh va qua trinh tao ra mé hinh d6 duogc
goi 14 md hinh h6a. M6 hinh thé hién nhiing quyét dinh thiét ké kién trac voi nhitng mirc do
nghi€ém ngdt va hinh thirc hoa khac nhau. Phan nay s& ban dén mot sb khai niém duoc sir dung
dé mo hinh kién tric va xem xét cach ¢hon lya ¢éc ky hiéu khac nhau cho mé hinh.

3.1.1 Yéu cau cua mo hinh hoa kien triac

Mot trong nhitng quyét dinh_then chét nhat.ma nhimng bén lién quan dén phat trién kién trac
phai chon:

e Céac quyét dinh va cac khai niém can phai mo hinh
e Miuic do chi tiét cia mo hinh nhimg khai niém
e  Murc do hinh thirc cho m6 hinh

Kién triic su phai quyét dinh lya chon cai gi dé mo hinh va muc do chi tiét thé nao tuy theo
chi phi va lgi ich cta bén d6i tac. Nguyén tic wu tién 1a cai gi quan trong nhat s& dugc md
hinh chi tiét va dugc hinh thirc héa nghiém ngit. Viéc chon dic trung ndo quan trong phu
thudc vao du an dang tién hanh. Cac hoat dong co ban lién quan dén mé hinh héa bao gom:

e Xa4c dinh cac khia canh lién quan dén phan mém can mo hinh va phan loai cac khia
canh nay theo d0 quan trong.

e Xac dinh muc dich dé m6 hinh cho mdi khia canh.

e Lua chon cac ky hiéu s& duogc sir dung dé mo hinh cac khia canh véi mic chi tiét phu
hop.

e Tao ra mot mo hinh bang cach sir dung cac ngdn ngit md hinh phi hop.

2 http://www.mrtc.mdh.se/han/FoPlan/ass2-bjornander.pdf
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Mot so khai niém kién tric co ban
e Thanh phan: Thanh phan 1a khdi kién trac dong goi mot tap chirc ning hay dir liéu cta
hé thong va bén ngoai chi c6 thé truy nhap qua mét giao dién xéac dinh.

o Két noi: Két ndi 1a khéi kién tric quy dinh twong tac giita cac thanh phan.

e Giao dién: Giao dién la nhitng diém ma céc thanh phan va két noi tuong tac voi thé
gid1 bén ngoai nhu cac thanh phan va két noi khac.

e Cau hinh: Cau hinh 1a tap cac lién két gitra cac thanh phan va két ndi cua kién trac hé
phan mém.

Nhirng khai niém nay tao thanh diém khoi dau cho mé hinh hoa kién trac. O murc co ban nht,
mo hinh nhimg khai niém nay doi hoi mot tap ky hiéu c6 thé bicu dién mot d6 thi cac thanh
phan va két nbi. M6 hinh ¢ muic co ban nay it ¢6 gia tri vi n6 khong da dé biéu dién cac du an
phtic tap. Do d6, mo hinh nay can phai duoc mo rong bang nhiéu khai niém khac. Mot sd cau
hoi sau day dugc xem 14 trong tim cua mo hinh héa kién triic. Cac chirc ning giita cac thanh
phan dugc phan rd nhu thé nao? Cac giao dién c6 ban chét va cac kiéu gi? Y nghia lién két
ctia cac thanh phan va két nbi nhu thé nao? Cac tifth chat cua hé thong thay d6i nhu thé nao
qua thoi gian?

Tuy theo ban chat va mién tng dung eliahé thong dinh.phat trién, cic phan tir co ban co
thé biéu dién theo cac cach khac nhau.Vi.du, véi phan mém tng dung may tinh dé ban c6 thé
¢6 500 dén 1000 thanh phan va kétsdi, thi d& dang danh s6 va mo ta cac thanh phan nay ciing
nhu cac két ndi giira chiing. Tuy‘nhién, ¢ac Gng dung phirc tap 16n va phan tan thi kho dé mo
hinh héa hon. Vi du, khé cé-thé danh so céc thanh phan trong hé phan tan trén mang vi sb
luong qua nhiéu va thuong xuyén thay d6i./Véi cac hé nhu vy, cach tot nhét 1a chi mé hinh
hoa nhiing phén nao cua hé théng duoc biéu dién boi cac ca su dung hodc chi mo6 hinh hoa
kiéu kién trac chi phdi cac phan tir.trong kién tric.

3.1.2 Kiéu kién tric va md hinh'hoa

Nhu trinh bay trong Chuong 2, mot kiéu kién tric 1a mot loat cac quyét dinh thiét ké kién truc
ap dung trong mot ngit canh phat trién nao d6. N6 thé hién cac rang budc cta nhitng quyét
dinh thiét ké d6i voi hé thong dy dinh phat trién. Cliing v6i md hinh hoa cac phan tir kién tric
co ban, chiing ta cling can mé hinh kiéu kién tric chi phdi cach st dung cic phan tir nay.
Giéng nhu kién trac, cac kiéu kién tric duoc tao nén béi cac quyét dinh thiét ké va nd c6 mot
s6 ich loi sau déy:
e Giam thiéu duoc nham 14n cai gi duoc phép va cai gi khong duoc phép trong kién tric
va do d6 giam thiéu dugc phac thao va hity bo kién triic sau nay.
e Giup dé dang chi ra dugc quyét dinh trong kién triic c6 phit hop véi rang budc dugc
dua ra hay khong va déng thoi hd trg dinh hudng tién hoa kién trac sau nay.
e Kiéu kién truc linh hoat va hitu ich 1a mé hinh kién trac v6i thanh phan va két néi cho
cac hé thong 16n hay dong. N6 1a noi duy nhat thé hién duoc nhiing quan tdm nhiéu
mat va tinh hop 1y cta kién trac.
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e Do kiéu dugc ap dung cho nhiéu dy an khac nhau nén cac moé hinh ki€u c6 thé sur dung
lai cho cac du an khac nhau sau nay.

Nhimng loai quyét dinh thiét ké tim thiy trong mot kiéu kién triic thong thuong 1a triru tugng
va téng quat hon nhitng quyét dinh trong mot kién trac. Mot sé loai quyét dinh thiét ké sau
day co thé nam trong mé hinh kiéu:

e Kiéu co thé quy dinh cac thanh phén, két ndi hay giao dién s& sir dung trong kién triic
hay trong cac tinh hudng dic biét.

e Thanh phan, két ndi va kiéu giao dién. Mot sb loai phan tir c6 thé duoc phép, phai hay
cAm st dung trong kién trac. Nhiéu cach tiép can mé hinh véi ngit nghia khac nhau ¢
thé két hop trong cung kiéu hé thong.

e Rang budc vé mit twong tac: Co nhiing rang budc vé mit twong tic gitta cic thanh
phan va két nbi v6i nhiéu dang khic nhau: rang budc thoi gian (thanh phan phai goi
init() truéc bat ky phuong thirc nao khac); rang budc vé cau tric (chi nhitng thanh
phan trong tang client méi duoc phép triéu goi cac thanh phan trong ting server); phai
st dung cac giao thirc da chi ra nhu FTP hay HTTP; cac cach tiép can mé hinh hd tro
cac rang budc vé logic nhu logic vi tir cap’1, logic thoi gian. ..

e Rang budc hanh vi: rang budc c6 thé'biéu dién véinhiing quy luat don gian hay dic ta
hanh vi day di cho cac thanh phan theo'biéu dd may trang thai hiru han. Céc cach tiép
can mo hinh hd trg cic rang budc hanh vi e6 thé sir dung logic hay mo hinh nhu may
trang thai hiru han.

e Rang budc dong bo;Cae phan tir naothuc hién cac chirc ning mot cach dong thoi va
cach dong bd hod truy nhap tai nguyén chung dugc thé hién trong kiéu kién truc.
Nhiéu cach tiép can hdfro moé hinh dong bd sir dung mo hinh hanh vi theo thoi gian
nhu biéu d6 tuan ty hay biéu do trang thai.

3.1.3 Mot s6 dic trung ciia mé hinh héa kién tric
Tinh chét dong va tinh ciia hé thong

Nhimng quyét dinh thiét ké kién tric co thé dé cap dén ca hai khia canh dong va tinh cta hé
théng. Céac khia canh tinh khong lién quan dén hanh vi cta hé thong khi né thuc thi. Khia
canh dong lién quan dén hanh vi cta hé thdng trong thoi gian chay.

Céc khia canh tinh d& dang dé mo hinh vi khong lién quan dén thay d6i qua thoi gian.
Nhitng mé hinh cua khia canh tinh bao gém cu triic ctia cac thanh phan va két ndi, nhitng
phép gan cua cac thanh phan va két ndi cho cac phan tir hay may chu xir 1y va cau hinh mang
hay 4nh xa céc phén tr kién tric thanh ma ngudn hay ma nhi phan.

Céc khia canh dong ciia hé thdng khé dé mé hinh hon vi ¢6 lién quan dén hanh vi cta hé
thng theo thoi gian. Nhitng mé hinh cta cac khia canh dong c6 thé 13 ciac mo hinh hanh vi
(mo ta hanh vi cta thanh phan hay két ndi theo thoi gian), mé hinh twong tic (mé ta twong tac
giira tip cac thanh phan va két ndi theo thoi gian) hay cac mo hinh ludng dir liéu (md ta cach
dir liéu truyén di theo thoi gian qua kién trac). Viéc phan biét tinh va dong c6 tinh chét twong
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doi, vi du cau trac cua hé thong thi c6 tinh chat tinh nhung doéi khi c6 thé thay déi do thanh
phan nao d6 bj hong hoc.

Khia canh chirc ndng va phi chirc ning

Kién triic c6 kha ning thé hién ca khia canh chirc ning va phi chirc ning cua hé théng. Khia
canh chirc ning lién quan dén nhitng gi hé théng thuc hién; khia canh phi chtrc nang lién quan
dén cdch thire hé théng thuc hién cac chirc nang cua no.

Dé phan biét hai khia canh nay, ching ta hdy xem vi du Hé quan 1y tuyén sinh sau day.
Khia canh chirc ning c6 thé dugc mé ta bang cach st dung cau c6 dang chu ngir - vi ngi: Hé
théng in danh sdch sinh vién tring tuyén ky thi tuyén sinh. Khia canh phi chirc ning ctia hé
théng c6 thé dugc mo ta bang cach thém trang tir vao cau: Hé thong in danh sich sinh vién
triing tuyén ky thi tuyén sinh nhanh chéng va déang tin cdy.

Vi khia canh chirc ning thi cu thé hon nén chung d& dang mé hinh chic ché& va hinh thirc
v6i hé thong ky hiéu duoc mé ta véi ngir nghia 1d rang. Phan 16n cac ky hiéu mé hinh tap
trung vao thé hién khia canh chirc nang cua hé théng. Nguoc lai, khia canh phi chirc nang cta
hé thong c6 xu hudng dinh tinh va chi quan. Vi vay, mo hinh khia canh nay thuong 1a phi
hinh thtrc va it nghiém ngét hon nén ngdén ngtr tushién thuong dugc s dung.

Tinh nhip nhing, ding din va rd rang

Kién tric 1a su triru tuong hoa cua h¢ théng nén ching thé'hién thong tin vé mot s6 khia canh
cua hé théng va bo qua mot s6 khia€anh khéc. Ly tudéng nhat 1a cac khia canh chu yéu, quan
trong nhat cua hé théng duoc xa¢ dinh 18 boi kién tric. Cac bd phén dugc dac ta co thé mo ta
trang thai thong thuong cua hé.thong va bo qua nhiing trang thai bat thuong. Ba khai niém sau
day thuong dugc sir dungde dic trung mé hinh mot kién trac:

e Tinh nhdp nhang: Mot o hinh duge goi 12 nhap nhang néu né c6 nhiéu hon mot the
hién. Do kién tric chi ban yénhiing quyét dinh thiét ké chinh nén thuong 1a khong day
du. Vi vay, khi mot khia canh nao d6 khong dugc dic ta thi cac bén c6 thé co cac cach
hiéu khac nhau dé bd sung né vao kién trac. Nhiéu nghién ctru cho rang dé tranh viéc
hiéu nhap nhang nhu vay tai liéu nén xac dinh rd phan nao la day da va phan nao danh
cho cac quyét dinh phat trién trong tuong lai.

e Tinh diing ddin va ré rang: Mot mé hinh 13 dang din néu né thé hién tring, pht hop
v6i thyc té hay sai khac véi thuc té mot gidi han cho phép. Mot mé hinh 13 16 rang néu
n6 cu thé, chi tiét va chinh xéac. Tinh ding dan lién quan dén tinh trang dich va tinh rd
rang lién quan dén tinh chinh x4c. Theo thuét ngir kién triic, moét mé hinh duge xem 1a
ding dén néu no thé hién thong tin dung vé hé théng duoc mo hinh. Trong khi do, mot
mo hinh 13 rd rang néu no6 thé hién nhidu thong tin chi tiét vé hé thong.

3.1.4 Tinh phirc tap ciia mé hinh héa

Céc md hinh kién triic 1a nhitng san pham phirc tap. M6 hinh kién triic ¢6 ging thé hién tat ca
cac quyét dinh thiét ké vé hé théng ma to ra quan trong voi nhiéu bén khac nhau. Hon nita,
cac thanh vién khac nhau lai c6 nhiing cai nhin khac nhau vé hé thong. Tuy nhién, khong c6
mot cach tiép can duy nhét nao c6 thé ndm bat cung mot lac tat ca cac khia canh ciia mot kién
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tric. Do d6, nhitng bo phan khac nhau cta hé théng phai dugc mé hinh hoéa bang nhitng cach
tiép can khac nhau. Vi dy, nhitng khia canh phi chirc ning c6 thé biéu dién biang cach sir dung
ngdn ngir ty nhién hay ciu tric d6 thi va biéu dién cac hanh vi cta thanh phan bang biéu do
trang thai.

Khung nhin

Khung nhin (view) 1a tap quyét dinh thiét ké lién quan dén mot hay mot tip quan tdm chung.
Quan diém (viewpoint) 1a co s& cho cai nhin. Chung ta c6 thé hiéu quan diém xem nhw mét bé
loc théng tin va khung nhin la nhitng gi ta nhin thdy qua bé loc do.

Vi du, mot hé thdng véi cac thanh phan phian mém phan tan trén nhiéu may chu. Quan
diém trién khai lién quan dén nhimng quyét dinh thiét ké 1a cach gan cac thanh phan cho cac
may chi nhu thé nao. Khung nhin trién khai thé hién cach gan cac thanh phan cho cac may
chu trong hé cu thé nay nhu thé nao. Vi du Hinh 3.1a 1a khung nhin trién khai ctia hé Client-
Server va 3.1b 1a khung nhin trién khai ctia hé phéan tan diéu khién hé khong gian Lunar. Ca
hai khung nhin nay thé hién quan diém trién khai cic thanh phan trén may chu. C4c quan
diém thuong lién quan dén nhitng quan tdm nhat dinhao d6. Sau day 1a mot s6 quan diém vé
hé théng:

e Quan diém logic (logical viewpoint); Thé hién eac thuc thé logic trong hé phin mém
va cach két ndi ctia chung.

e Quan diém vdt Iy (physical viewpoint): Thé hién cac thuc thé vat 1y trong hé thong va
cach két ndi cta ching.

e Quan diém trién khais(deployment Viewpoint): Cach cac thuc thé logic dugc anh xa
vao cac thyc thé vétly.

e Quan diém tién trinh (process viewpoint): Thé hién cach quan ly tuong tranh va ludng
trong hé thong.

e Quan diém hanh vi (behavioral viewpoint): Thé hién cac hanh vi ctia hé thong.
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Space System
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Drivers

Data Client
Attitude Thrust
Control Control

Server Client

e ——————
Business .
A Client GUI
Logic Ground System
Ground _—
e p——————— AR s Mission
Control - Planning
(a) (b)

Hinh 3.1: Khung nhin trién khai:
(a) HE client-server; (b) HEé quan sat tram khong gian [3]
Quan diém va khung nhin trong mé hinh dugc xem la quan trong vi nhimg 1y do sau day:

e Chung n6 cung cép cach dé han ché thong tin trong mot bo phén cua kién triic hé
théng.

e Chung hién thi cing mot luc€ac khai niémlién quan va thé hién nhu ciu cta cac bén
lién quan.

e Chiing c6 thé dugc sif'dung dé hién thi-cung dit liéu ¢ nhitg mirc do triru tugng khac
nhau.

3.1.5 Tinh chit ciia cac khungnhin

Vi nhidu khung nhin khic nhau nhu vy, cho nén nhiing théng tin lién quan hé thdng can
phat trién co thé dugc thé hién theo nhiéu cach khac nhau. Véan dé 1am thé nao dé biét hai
khung nhin 12 khéng mau thuin v&i nhau? Ching ta cho rang hai khung nhin A va B 1a mau
thudn nhau néu mot bén A khang dinh nhiing quyét dinh thiét ké 1a ding trong khi bén B
khang dinh 14 sai. Sau ddy 1a mot s6 loai mau thuan:

o  Mau thudn tryc tiép: Mau thuan nay xay ra khi hai khung nhin khing dinh tryc tiép
nhimg ménh dé mau thuin. Vi du khing dinh “hé thong chay trén 2 may chu” va “hé
thng chay trén 3 may chu” dugc xem 1a mau thuan nhau.

e Mdu thudn min héa: Mau thuan nay xay ra khi hai khung nhin cta cing hé théng &
cac muc chi tiét khac nhau khéng dinh nhiing ménh dé mau thuan nhau. Vi dy, khung
nhin cdu tric & mirc dinh cao nhét c6 mot thanh phan ma khong co6 mat trong khung
nhin kién triic & murc thap hon.
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3.2 KY THUAT MO HINH

3.2.1 Mt s6 ky thuit mé hinh

MG&i kién trac su phan mém déu c6 nhitng ky hiéu va k¥ thuat dé mé hinh cac khia canh khac

nhau cua kién trac. Cac k§ thut ndy thay ddi theo nhitng chiéu khac nhau:

Céc k¥ thuat nay co6 thé dung dé mé hinh nhitng d6i twong nao?
N6 ¢6 thé hién duoc ngir nghia cua kién trac va cong cu hd trg khong?

Phuong phap luan hay tién trinh phat trién nao dwogc str dung va nham muc dich gi?
Diéu nay phu thudc vao cac bén lién quan va kién tric su hé thong.

Str dung cac cach tiép can khac nhau dé mé hinh héa kién triic hé thong s& giup ching ta co
mot cai nhin da dang, day du hon vé hé thong can phat trién. Do d6, chling ta khéng nén qua

thién vi va dinh kién v&i mot céch ti€p can nao. Trong phan ti€p theo sé€ trinh bay cac cach

(94 A ’ A A 1Y , (94 , A A 3.
ti€p can khac nhau dé moé hinh céc kién trac phan mém®:

Ngon ngit phan tich va thiét ké kién trac (AADL: Architecture Analysis & Design
Language) 14 ngdn ngir day du dé thiét ké cd phan cimg va phan mém cia hé thong.
N6 hd tro bd xir 1y, thiét bj va cong ciinghu tién trinh, ludng va dir lidu.

Moi truong va ngdén ngit dwa trén kién trie (ACME: The Architecture Based
Language and Environment) la ngon ngir nho va hoi don gian. N6 thé hién cac khai
niém hé théng, thanh phén, két noi, céng, vai tro, biéu dién. Mot hé théng duoc ciu
thanh boi cac thanh phan.duoc lién két boi cac két ndi, cong 1a cac diém cudi ciia cac
két ndi. ACME c6 thé xem'1a tap con ctia AADL.

Darwin: hd tro hep phéan eap. Nghia 1a mot thanh phan 1a hop cta cac thanh phan so
cap. Darwin ciing hd tr¢ cau tric cac chuong trinh song song va mé hinh cau hinh
mang.

Wright: dugc xdy dung dua trén cac thanh phan triru twong, cac két ndi va ciu hinh.
Céc ciu hinh c6 thé chia thanh cac thé hién (mot kiéu dic ta thanh phan), gan két (mo
ta cau hinh ctia hé thdng) va phan cdp (mot thanh phan co thé thé hién cac thanh phan
khéc).

Aesop (Aesop: The Software Architecture Design Environment Generator) la tap cac
cong cu duoc thiét ké dé phat trién mo hinh hé théng. N6 dua trén moi truong UNIX,
¢6 mo rong kiéu dng va loc dé md hinh nhimg dic diém nay. Nho c6 nhan tong quat,
no thich hop cho moi moéi truong.

UML la ngdén nglt m6 hinh hoéa dugc st dung rong rai. Mac du UML khong phai 1a
ngon ngit mo ta kién trac nhung né lai phi hgp dé mo hinh hé thong. Phan tiép theo
trong chuong nay sé danh chii yéu trinh bay UML cho biéu dién kién tric.

% http://ww.mrtc.mdh.se/han/FoPlan/ass2-bjornander.pdf
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e TASM (TASM: Timed Abstract State Machine) thuc su khong phai 1a ngdn ngir mé ta
kién tric nhung né c6 thé sir dung d& moé hinh nhitng hé kha phirc tap. N6 dua trén
may trang thai triru tugng véi mo rong thoi gian. Mot mé hinh hé théng dugc cu
thanh bai tap bién theo ddi “doc”, tap bién didu khién “viét” va tap luat.
3.2.2 Panh gia cac ky thuiat mo hinh

Trong phan nay ching ta d xem xét cac chidu dugc sir dung dé dic trung cac k¥ thuat mo
hinh khac nhau. Cac chiéu nay s& duoc sir dung dé danh gia cac ki thuat mé hinh [18].

Bang 3.1: S6 chiéu danh gia ky thuat mé hinh

S0 TT | Chiéu Y nghia
1 Pham vi Pham vi cta k¥ thuat 1a gi? Cai gi dugc md hinh va cai gi khong
va muc dich duoc mo hinh?
2 Céc phan tir co | Céc phan tir co ban 1a gi, n6 dugc mo hinh nhu theé nao?
ban
3 Cac khia canh Murc d6 ma k¥ thuat hd trg mé hinh khia canh tinh cta kién truc.

tinh va dong

4 M0 hinh dong Mirc d6 ma mé hinh can thay doi dé phan anh thay d6i khi hé

thdng thyc thi

5 Khia canh phi K§ thuat hd tro md hinh khia canh phi chirc ning cua kién tric &

chirc nang mirc d§ nao.

6 Nhép nhang Céch tiép ean nay han ché hay cho phép tinh nhap nhang thé nao

7 Pung dan Céch tiép can nay hé tro x4c dinh tinh dung dan ctia mo hinh thé
nao

8 R0 rang Céac khia canh khéac nhau cua kién tric dugc mé hinh & muc do
¢hi tiét thé nao

9 Quan diém Mo hinh hd tro’quan diém nao

10 Phi mau thuadn | Céach tiép can hd tro xac dinh tinh phi mau thuin cta nhiing
khung nhin khac nhau dugc dién dat & mirc d6 nao trong mo
hinh.

3.3 MO HINH HOA KIEN TRUC VOI UML
3.3.1 Ngon ngir md hinh théng nhit UML

Ngon ngit md hinh héa théng nhat UML (Unified Modeling Language) 1a bo ky hi¢u véi biéu
dd quen thudc nhat dé tao ra ban thiét ké phan mém. UML di két hop nhiing khai niém tir
nhitng ky hiéu di c¢é trudc d6 nhu biéu dd ciia Booch, OMT cua Rumbaugh, OOSE cila
Jacobson va biéu do trang thai ciia Harel. Nhimg diém manh cha yéu cua UML di duoc thira
nhan rong rii voi nhiéu mé hinh héa ciu triic, quan diém va cong cu hd trg. N6 cung cip tinh
nhiéu chiéu cho k¥ thuat mé hinh véi mudi bon biéu d6 dé mé hinh hoa céac khia canh tinh va
déng cua phan mém [7].

D3 ¢6 nhiéu cudc tranh ludn vé kha ning str dung UML cho mé hinh héa kién trc. Céc
phién ban trude ddy UML 1.* tap trung nhiéu vao thiét ké chi tiét cho céac 16p, thudc tinh va
phuong thirc. UML 2.0 d@ m¢ rong thuc sy UML dé hd tro tét hon céc ciu tric mirc cao trong
kién tric. Viéc hiéu day du y nghia cta cac biéu d6 UML dugc xem 1a then chdt dé st dung
n6 cho viéc mo ta cac quyét dinh thiét ké. UML duoc xem 1a c6 biéu dién rd rang hon céc

35



CHUONG 3: MO HINH HOA KIEN TRUC
ngdn ngir khac nhung lai cht trong thiét ké sao cho tong quat nhat nén c6 thé dan dén cach
hiéu nhap nhang.

Vi du, Hinh 3.2 (a) biéu dién sy phu thudc cta hai thanh phan trong biéu d6 UML béi miii
tén. N6 chi rang phan tir & dudi Tinh todn phu thudc phan tir & dau mii tén Di lidu. Tuy
nhién, diéu nay co thé hiéu theo mot sd nghia sau day:

e Phén tir ndo d6 trong tinh toan goi Dit liéu.

e Nhiing thé hién ctia Tinh toan chira con tro hay tham chiéu dén mot thé hién ciia Dir
liéu.

e Tinh toan doi hoi Dir li€u bién dich.

e (ai dat cua Tinh todn c6 mdt phuong thirc léy tham sb 13 thé hién cua cai dat cua dit
liu.

e Tinh toan gui thong diép dén Dir liéu

e Tinh toan va Dit liéu c6 thé 1a thanh phﬁn, 16p, module trong C hay dich vu web

<<import>>
Tinhtoan f------- »| Dit liéu Tinhtoan | ________ »| Dirliéu
<<call>> -
Tinhtodn [-------- | Dit li¢u
(a) (b)

Hinh 3.2: (a) Biéudién phu thudc (b) Sir dung nhén dé thé hién ngir nghia
May man 1a UML di dua ra mét cach dé cho phép ngudi sir dung dinh nghia nhimg thudc tinh
m&i va nhitng rang budc nhu mét.nhan dé ap dung vao nhitng phan tir cia mo hinh. Nhiing
rang budc nhu nhan nay ¢ thé 1angdn ngi ty nhién.

Vi dy, Hinh 3.2 (b) chi ra hai cach hiéu khai niém phu thude vai hai nghia khac nhau dugc
gan cho nhén. Piéu nay khong c6 nghia 1a tinh nhap nhing di duoc khic phuc hoan toan vi
con phai hiéu thé nao 1a “import” va thé nao 1a “call”.

Nhu viy, mot minh biéu d6 UML thi khong thé chtra du thong tin dé thé hién mé hinh hé
théng. Cac bén tham gia co thé dua ra nhiing thdéa thuén vé cach thé hién cac khia canh cua
biéu d6 UML va viét thanh tai liéu cac thoa thuan nay bang ngén ngit tu nhién.

3.3.2 Biéu dién kién tric véi UML

Nhu da trinh bay & trén, kién triic duoc thé hién boi nhimg khung nhin khac nhau va mdi
khung nhin twong tmg v6i mot khia canh dic biét ctia hé thdng. Birc tranh day du cua hé
théng chi c6 thé c6 duoc qua tat ca cac khung nhin. Trong UML, ¢6 nim khung nhin duoc
xac dinh nhu sau:

e Khung nhin ca sir dung (Use case view): kién trac duoc mé ta boi biéu dé ca sir dung
gdm mot tap ca sir dung va cac quan hé giita chung. Cac kich ban 12 mé ta chi tiét cac
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ca sit dung nhdm mé ta tuwong tac giita cac dbi twong va giita cac tién trinh. Chung
duoc su dung dé xac dinh cac phén tir kién tric cling nhu dé minh hoa va xéac thuc
thiét ké kién truc. Chung ciing duoc sir dung dé kiém chimg ban dau ban mau kién
truc.

Khung nhin logic (Logical view): Cung cp cac chirc nang cho ngudi sir dung dau
cubi. Trong UML c6 thé st dung cac biéu do cac biéu do 16p, biéu do hoat dong, biéu
do trang thdi dé thé hién khung nhin nay.

Khung nhin tién trinh (Process view): Khung nhin tién trinh lién quan dén khia canh
dong cua hé thong, giai thich cach xir 1y va giao tiép cua cac tién trinh trong hé thong.
Khung nhin nay tap trung xem xét cac khia canh vao thoi gian chay cua hé théng nhu
tuong tranh, phan bd tai nguyén, tich hop...Trung UML c6 thé sir dung biéu do hoat
dong dé thé hién khung nhin nay.

Khung nhin phdt trién (Development view): Khung nhin nay thé hién quan diém caa
ngudi lap trinh vé hé thdng. N6 ciing duge goi 1a khung nhin cai dat hay thanh phan va
sir dung biéu dd thanh phan dé biéu dién thanh'phan cua h¢ thong. Trong UML c6 thé
sir dung biéu do géi dé thé hién khung nhin'nay.

Khung nhin véz ly (Physical view): Thé hién quan diém ctia ngudi k¥ su hé théng. No
lién quan dén cau hinh cta cac thanh phan phan mém trén cac tang vat 1y ciing nhu
cach giao tiép vé mat vat Iy giffa cac thanh phan nay. N6 ciing con duge goi 1a khung
nhin trién khai va trong UML ¢6 thé st dung biéu do trién khai dé thé hién khung nhin
nay.

Mot cach khai quat, kién trfic phan mém c6 thé hiéu gdm hai phan:

Kién trac logic (Logical architecture): Lién quan dén cdu trac phan mém va quan hé
clia céc thanh phan.

Kién tric vat ly (Physical architecture): Lién quan dén cdu triic vat 1y cho trién khai
phan mém.

Nhu vay, nhin tr goc d0 nay, ching ta c6 thé xem xét nhirng y€u t6 nao tao nén mdt kién tric

t6t. Sau day 1a mot s6 hudng dan co thé sir dung dé xem xét, danh gia mot kién trac thé ndo
dugc cho 1a tot [18]:

Mo ta dung nhirng thanh phan xac dinh hé thong ca vé mat kién trac logic 14n mit kién
trac vat ly.

C6 duoc cach dé ngudi phat trién dé dang xac dinh duoc chirc ning hay khéi niém nao
d6 dugc cai dat. Chire ning hay khai niém c6 thé theo hudéng ung dung (theo mé hinh
mién nao d6) hay theo hudng thiét ké (giai phap cai dat k¥ thuat). Diéu nay ciing 4m
chi nhitng yéu cau cua hé théng can phai theo ddi duoc cho dén khi xay dung duoc ma
Xt ly no.
D@ dang thay d6i va mé rong tai mot vi tri ma khong anh huong dén phan con lai cia
hé théng.
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e (Céac giao dién va cac phu thudc gitra cac bo phan duoc xac dinh 16 dé mot ngudi phat
trién mot bo phan nao d6 khong can phai hieu day du céac chi ti€t cia toan bo hé thong.

e Viéc sir dung lai cho phép tich hop nhiing bd phan c6 sin vao trong thiét ké va tao nén
nhitng thanh phan méi dé sir dung cho hé thong khac.

Kién truc théa mén tit ca nhimg tinh chit nay khong phai dé& dang thiét ké nén nhiéu khi
ching ta phai c6 mot thdéa hi¢p nao do. Tuy nhién, viéc xac dinh kién triic co ban tot 1a mot
trong nhitng budc quan trong nhat trong phat trién thanh céng hé théng. Néu khong nhan thire
duoc dﬁy du nhu vay va cho réng kién trac c6 thé xac dinh duge tir ma nguff)n thi nhét dinh hé
thng sau nay s& khé hiéu, khé thay d6i ciing nhu khé d& dang mé rong va bao tri. Trong phan
con lai ciia chuong nay, chung ta s& khao sat chi tiét hon cac quan diém kién tric vé mit logic
va vt ly.
3.3.3 Kién tric logic
Kién truc logic bao ham logic cua tng dung va khong quan tdm vé phan bd vat 1y cia kién
trac trong moi truong gém nhitng may tinh khac nhau. Kién trac logic cho ta cach hiéu rd
rang vé cach xay dung ciia hé thong va diéu nay giap d& dang quan tri va phdi hop cong viée
giita cac nhdm. Khong phai tat ca cac thanh phan‘ctakién tric logic déu duoc phat trién trong
dy 4n ma c6 thé st dung lai céc thu vién 16p,thanh phﬁn nhi phan va mau thiét ké ¢ sin. Sau
day 1a mot s6 cau hoi ma kién tric logic can phai dap tng;

e Cau triic chung ctia hé théng J4 nhu thé nae?

e Hé thong cung cap cac chitric nang'nio?

e Céc 16p chinh 1a gi ¥4 chiing no lién két v6i nhau nhu thé nao?

e Cac 16p va ddi twong phéi hop véi nhau nhu thé nao dé cung cp céc chirc nang?

e Céc co ché duoc 4p dung nhwr thé nao dé khong gay tranh chap nhau trong thiét ké?

e K& hoach nao phu hop cho nhém ngudi phat trién hé thong nay?
Kién tric logic khong phai 1a mot thiét ké logic day du ma chi tap trung tra 1oi nhitng cau hoi
trén khi dugc mé ta bang biéu d6 UML. Kién triic dua ra cach té chirc, rang budc va mot tap
cac cong cu cho thiét ké. Trong UML, céc biéu dd dugc sir dung dé mo ta kién truc logic 1a
biéu do lop, biéu do trang thdi, biéu dé hoat dong va biéu dé tuan tu.
Céu triic trong kién tric logic
Biéu d6 16p mo ta kién trac co thé tap trung vao cdu trac cia hé thong bing cach chi ra cac
g0i, thanh phan, phu thudc va cac giao dién. Mot kién triic quen thudc 1a kién trac ba ting

trong d6 hé théng duogc chia thanh tang trinh dién, ting Gmg dung va tang mién va duoc biéu
dién v6i UML nhu trong Hinh 3.3.
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Hinh 3.3: Kién tric 3 ting véi phu thudc biéu dién nhw cac cac géi UML
Thanh phén
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Ngoai khai niém g6i ma UML cung cip nhu 1a mot co ché dé nhom cac 16p phu thudc

nhau, chiing ta c6 thé phan rd hé théng thanh cac thanh phan. Cach phén ri theo thanh phan

duoc xem 13 co ché dé nhom cac 10p co ngir nghia phong phti hon 1a nhém theo géi. Thanh

phan (component) 1a mot don vi dong goi trang thai va hanh vi cia mot tap cac 16p. Nguoc

v6i khai niém goi, cac ndi dung cua thanh phan c6 pham vi truy nhap 1a private va hon nita
thanh phan thyuc hién hanh vi phai thong qua cac giao dién.

Tinh chét dong goi day da va tach biét giao dién véi cai dit 1am cho thanh phan tré nén
mot don vi c6 thé thay thé dugc boi mot thanh phan ¢ chic ning twong dwong tai thoi gian
thiét ké hay thoi gian chay. Mot khid canh quan trong ctia phét trién phan mém dura trén thanh
phan 13 kha ning sir dung lai cic thanh phan c6 sdn. Cac thanh phan ludn duogc xay dung sao
cho n6 ¢o thé xir Iy doc 1ap hét stc c6 thé dé khi thay thé ching co thé két ndi véi nhau qua
giao dién.

MG&i thanh phan duoc biéu didn boi hinh chit nhat (Xem Hinh 3.4) véi nhidn
<<component>>, trén goc trén bén phai c6 thé co icon thanh phan va hai giao dién (mot giao
dién yéu cau va mot giao dién cung cap). Thanh phan cé thé chira nhiéu thanh phan bén trong
n6. M6 hinh thanh phan va phat trién dwa vao thank phan s& duoc trinh bay day du hon trong
Chuong 4.

<<compenent>>

O Tén/Thanhphan

Hinh 3.4: Biéu'dién ciia thanh phén
M3u thiét ké kién tric
Mau thiét ké da nhan dugc nhidu quan tdm cua cong dong hudng ddi tuong vi chung thé hién
su dot pha trong phat trién phﬁn mém. Mot s6 dic trung sau day thé hién duoc su quan trong
ctia viéc sir dung mau thiét ké trong thiét ké kién trac phan mém:

e Giai phap hop 1y: Cac mau thiét ké 1a nhiing giai phap hop 1y da dugc dé xuat boi
nhirng nha thiét ké kinh nghiém.

e Tong quat: Cac mau thiét ké khong phu thudc vao kiéu hé thong, ngdén ngit 1ap trinh
hay mién tng dung.

e D trai nghiém: Cac miu thiét ké thuong dugc phat hién tir cac hé thong da dugc xay
dung. N6 khong chi 13 san phdm tu duy han 1am ma da duoc kiém dinh thanh cong
trong nhiéu hé thng.

e Don gian: Cac miu thiét ké thuong rt nho vi né chi lién quan dén mot sb 16p. Dé xay
dung céac giai phap phirc tap hon, cac miu thiét ké s& duoc két hop va pha tron véi
nhau.
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e St dung lai duogc: Cac mau thiét ké duge mo ta sao cho dé dang sir dung. Tuy nhién,
can chu y rang n6 duoc sir dung lai & mirc thiét ké ma khong phai & mirc ma 1ap trinh.

Chi tiét v& mo hinh mau thiét ké trong UML ciing nhu cac mau thiét ké théng dung s& dugc
trinh bay day du hon trong c4c Chuong 8-10.

3.3.4 Kién triic vat ly

Kién trac vat Iy nhim mé ta chi tiét cach gan san phAm phin mém cua hé théng vao cic may
tinh cu thé. N6 thé hién cu trac dd thi cua phan cimg gdm nhimng dinh va canh 1a cach ching
két ndi v6i nhau. N6 ciing minh hoa sy phu thudc cua cac thanh phan phin mém trong kién
trac logic va sy phan bd phan mém theo biéu do trién khai. Kién trac vat 1y tra 10i cac ciu hoi:

e Hg¢ théng gdm c6 nhiing may tinh va nhiing thiét bi phan cing nao va chiing dugc két
ndi v6i nhau nhu thé nao?

e MOdi trudng trong d6 cac bd phan khac nhau cta hé thong chay 1a gi?
e Nhing thanh phan duoc trién khai trén nhitng may tinh nao?

e Céc file ma ngudn phu thudc v6i nhau nhu.thé nao? Néu mét file thay doi thi file nao
s€ phai bién dich lai?
C6 sy tuong ung gitra kién tric vat 1y va kién trac logie. Kién trac vat 1y lién quan dén viéc
cai dat va do d6 ciing duoc mo hinh béi cac biéu dod thanh phan va biéu dd trién khai trong
UML. Biéu d6 thanh phan chi cach ¢ai dat cac thamh phan, trong khi d6 biéu d trién khai chi
ra kién triic chay ctia hé thong.

Phin cing
Khai niém phéan ctmg trong kién friic vét 1y c6 thé chia thanh:

e Thiét bi: Tai nguyén tinh'toan vé mat vat 1y dé cho cac thanh phan phan mém dugc
trién khai thyc thi.

e Giao tiép: Két ndi giira cac bd xir 1y duge mo ta boi cac phuong tién vat 1y nhu day
cap va giao thirc phdn mém nhu TCP/IP.

e Moi truong thyuc thi: Céc thiét bi duoc mé hinh nhu cac dinh con vé6i cac thanh phﬁn
phan mém dugc trién khai.

Phan mém

Thong thudng phan mém trong kién tric hé thong dugc hiéu mot cach chung nhat 1a gdm céac
bd phan. Tén goi dé chi cho mot don vi mddun 1a go1 h¢ théng con. N6 c6 giao di¢n va g6m
nhiéu hé thdng con hoic cac 16p. Cac hé thdng con c6 thé co moi trudng thuce thi di doi véi
no6. Trong UML mot hé théng con dugc mdé hinh nhu mot thanh phﬁn vO1 nhan
<<subsystem>>. Hé théng con khac voi goi vi goi gdp mdt sé 16p nhung thudng thiéu ngir
nghia. Trong thiét ké thuong rd rang hon néu dinh nghia mot hay nhiéu giao dién nhu mau
thiét ké thich ung fagade (s& dugc trinh bay chi tiét trong Chuwong 10) cho hé théng con. Bang
cach su dung fagade, hé théng con tré thanh mot don vi dong goi voi thiét ké bén trong duoc
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an giau va chi co giao di¢n facade 1a phu thudc voi nhitng phan tir khac cua h¢ thong. Cac
khai niém chinh sau day duoc sir dung dé mé ta phan mém trong kién trac vat 1y:

e Thanh phan: Thanh phan trong UML duoc dinh nghia 1a b phan cai dat cac phan tu
mo hinh nhu dugc x4c dinh trong biéu dd 16p hay biéu dd twong tac.

e San phém: Biéu dién thong tin vé mat vat ly dugc st dung boi tién trinh phat trién
phan mém nhu file mé hinh, file ngudn, file nhi phan...

e Dic ta trién khai: La tap cac tinh chit x4c dinh cac tham s6 thuc thi cua thanh phﬁn
duoc trién khai trén mot may hay cum may.

3.4 KET LUAN

Chuong nay da trinh bay mot s6 khai niém co ban vé kién tric, cac kiéu kién tric va cac biéu

d6 UML lién quan dén biéu dién kién triic phan mém. Pic biét ndi dung chu trong dé cap dén

mé hinh véi UML cho biéu dién kién trac dua trén cac khung nhin vi n6 thé hién cac guan

diém khac nhau can c6 khi tién hanh mo hinh kién tric ctia hé can xay dung. Cac kién thirc

chuong nay duoc xem 13 nén tang dé ban doc ¢ thé theo ddi cac chuong tiép theo.

BAI TAP

1. Phan biét cac khai niém kién trac, thanh phén, mau thiét ké, khung nhin, khung lam viéc,
co s6 ha tang.

2. St dung Tool VP dé thé hién cacbiéu d6 voi eéc khung nhin khac nhau.

3. Biéu dién thanh phan va két 1161 ciia ¢hiing trong UML va thé hién véi Tool VP

4. Khao sit mdé hinh khing nhin kién tréic 4+1 cua Philippe Kruchten. Tham khao:
https://www.cs.ubc.ca/~gregor/teaching/papers/4+1view-architecture.pdf

5. Khao sat cac kiéu kién trac v img dung hién nay cta cac hé thong game online.
6. Trinh bay cac dic trung va mdi lién quan gitra kién trc vat 1y va kién tréc logic.

7. Khao sat Kién tric cta cac hé théng thuong mai dién tr nhu eBay va chi ra s6 lugng dong
ma, s 16p...va cac cong nghé di sir dung. Tham khao:

http://www.slideshare.net/tcng3716/ebay-architecture

8. Sur dung Tool nhu VP dé biéu dién cac thanh phan, biéu do trién khai va gbi ctia hé Quan
ly dang ky hoc theo tin chi

9. Sir dung Tool nhu VP dé biéu dién cac thanh phan, biéu do trién khai va goi cua hé Quan
ly thu vién

10. Str dung Tool nhu VP dé biéu dién cac thanh phan, biéu dd trién khai ctua hé Quan 1y béan
sach online
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CHUONG 4: KIEN TRUC PHAN MEM DUA TREN THANH PHAN

Chuong nay tap trung trinh bay mot sb noi dung sau day:
e Khai niém thanh phan va 1ap trinh hudng thanh phan
e MO hinh thanh phan phan mém
e Kién trac dya trén thanh phan

e Biéu dién UML cho kién trac dwa trén thanh phan

4.1 GIOI THIEU
4.1.1 Tir 1ap trinh hwéng ddi twong dén 14p trinh huwéng thanh phan

Trong lap trinh hudng ddi twong (OOP: Object-Oriented Programming), cac chwong trinh
dugc xay dung dua trén cac 16p va cac dbi tuong. Mdi ddi twong duge luu trir trong mot doan
ctia bd nhé mdy tinh va lién két v6i dit liéu dé thuc hién hanh vi duoc gan cho nd. Céc ngdn
ngir 1ap trinh déu c6 cac kiéu dir liéu d4 xac dinh sdn nhu s6 nguyén int, ky tu char...va nguoi
lap trinh c6 thé ty dinh nghia kiéu dir liéu cho/bai toén ctia minh. Nhu vay, ho co thé mé ta
cac thuc thé doc 1ap dé tang tinh ty nhién trohg cic tng duang cta ho.

Lap trinh hudng thanh phan (COR: Component-Oriented Programming) cho phép céac
chuong trinh dugc xdy dung tir cackhdi ma may la cac thanh phan phan mém da duogc xay
dung san theo cac tiéu chuan dudc xae dinh trudc bao gém giao dié¢n, két ndi, phién ban va
trién khai. Cac thanh phan nay.c6 thé dwoe mua tryc tuyén hay mo rong cac thanh phan c6 sin
v6i logic nghiép vu di xa¢ dinh. Vé nguyén tac, mdi thanh phan cé thé duoc tai sir dung voi
ngtr canh xac dinh.

Trong khi OOP nhén manh eée 16p va cac di tugng, COP phat trién phan mém bang cach
lap ghép cac thanh phan va cha trong dén cac giao dién va thanh phan. C6 thé no6i rang COP
14 1ap trinh dya trén giao dién; cac thanh phan trong COP khong can biét thanh phan dbi tac
thuc thi chirc nang cia nd nhu thé nao mién 13 co thé giao tiép qua giao dién. Xay dung cac hé
thong tir cac thanh phan c6 san la cach lam tu nhién trong cong nghé ché tao va xay dung.

Vi du, cong nghiép 6 to sir dung cac thanh phan véi moi kich ¢& tir mot dc vit nho dén ca
mot hé phtrc tap nhu dong co va bd phan truyén dong. Nhu vay, c6 thé ndi nha may 6 to hién
dai 1a mot hé thdng tich hop hon 1 san xuét. Hang trim nim nay, nganh coéng nghiép nay da
thira nhan nhitng chudn dé tich hop va lap rap cac bd phan co sin nham ting téc do phat trién
cac san pham c6 do phirc tap cao.

Tuy nhién, trong cong nghiép phan mém, cic san pham chu yéu van 12 tha cong va do do
ning suét thap, chit lugng khong dam bao, cac du an phan mém hau hét déu vuot thoi gian va
chi phi. Hién tugng nay thuong duoc goi tén 1a khing hodng phan mém. Vi su phat trién nhu
vil bdo ctia cong nghé phan ctng, gia thanh cua viéc phat trién mot ung dung may tinh chii
yéu phu thudc vao phan mém. Véan dé chinh cua k¥ thuat phan mém la 1am thé nao dé tao ra
phan mém c6 chét luong va hiéu qua? Pa sd k¥ su phdn mém xem thanh phan nhu cach tiép
can cong nghé quan trong dé giai quyét van dé khung hoang phan mém. Mot sb nguyén nhan
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ly giai tai sao COP lai quan trong 1a nd cung cip mot mirc triru twong cao va cang ngay cang
6 nhiéu thu vién thanh phan tai str dung hd trg cho viée phat trién cac tmg dung trong nhiéu
linh vuc khac nhau. Ba dic trung chinh COP: giam thiéu phirc tap, quan 1y thay d6i va tai sir
dung.

Giam thiéu phirc tap

Chiing ta dang sdng trong mot thé gii phtic tap véi su bung nd thong tin tir 1 dén 2 exabytes
(1 exabyte = 1 ty gigabytes) thong tin mdi nam va kich ¢& cling nhu do phtic tap cua phan
mém di dugc ting 1én dang ké cung voi sy bung nd do.

COP dugc cho 1a cach giai quyét hiéu qua cac phan mém phirc tap dua trén phuong cach
“chia dé tri”. Do yéu cau ngudi ding, cac théng sé k¥ thuat, nhan sy cho dén ngan sach ciing
nhu cong nghé thuong xuyén thay doi...nén “thay d6i” duoc xem 1a ban chét cia ky thuat
phan mém. Do d6, mot trong nhitng nguyén 1y co ban cta ky nghé phan mém 1a chd trong
quan 1y sy thay doi nghia 13 trong tam chinh trong kién tric va thiét ké 1a quan 1y cdc phu
thude va thay doi.

COP dem lai mot phuwong phéap hidu qua dé giai quyét van dé thay doi thuong xuyén trong
k¥ thuat phan mém tir 1ap ké hoach dén thiét ké vacai dat. Ly do la cac thanh phan d& dang
thich (mg vé6i nhitng yéu ciu méi va sy thay dof. Cacky su phan mém déu cho rang cach tot
nhit dé giai quyét cac thay doi thuong xuyén l1a' xay dung cic hé théng tir cac thanh phan c6
thé tai sir dung theo tiéu chudn thanh phan va Kién trac kiéu lap ghép.

Str dung lai

St dung lai mot s6 bo phan phﬁn mém nhu ham, 16p...trong phat trién thuong duoc xem la
lam tang hiéu suét va cai tién dugc chat luong. Nhiéu mic do khac nhau vé sir dung lai phan
mém:

e Sao chép lai m& ngudn l&muc sir dung lai thip nhét. Cac thu vién huéng thu tyc trong
C la dang sir dung lai dya trén ma ngudn nhung kho mo rong, trong khi cac thu vién
16p 1a kiéu st dung lai t6t hon va c6 thé mé rong dwoc. Tuy nhién, mic sir dung lai
nay doi hoi phai hiéu biét nhiéu vé no trude khi cac ham/1op c6 thé duoc sir dung lai.
Hon nita, n6 chi hd trg st dung lai theo kiéu “hop tréng”, nghia 1a s€ bi &nh hudng néu
bén trong cac 16p bi thay ddi. Vi dy, trong ngdn ngit C++ hodc Java, cac 16p duoc két
hop véi cai dit cac 10p co so nén thay doi bat ki 10p co so nao trong cay ké thira cling
s€ pha vo cac 16p sir dung chang.

e COP hd tro muc sir dung lai cao nhét béi vi nd cho phép nhiéu kiéu s dung lai: st
dung lai kiéu hop tréng, su dung lai kiéu hop xam, st dung lai kiéu hop den. Sur dung
lai kiéu hop trang nghia 1a m& ngudn ctia mot thanh phan c6 thé sir dung lai, tich hop
hodc cap nhat. Str dung lai kiéu hop den duya trén nguyén 1y an dau thong tin nghia 1a
giao dién chi ra cac dich vu ma mot thanh phén ¢ thé cung cép duoc. Giao dién
khong thay d6i nhung thanh phan c6 thé thay d6i bén trong ma khong anh huong dén
dbi tac sir dung n6. Sur dung lai kiéu hop xam xem la trung gian giita sir dung lai kiéu
hop trang va den.
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4.1.2 Khai niém thanh phan

K§ thuat phan mém c6 qua trinh phat trién di gin nim muoi nim véi nhiéu cong nghé dugc
phat minh va 4p dung bao gdm l4p trinh cdu truc, cong nghé CASE, cong nghé hudng d6i
tuong...Tuy nhién, vé ban chat cac cach phat trién phan mém nhu vy ciing khong khac miy
v6i cach 1ap trinh truyén théng. Kiéu san xuat nhu vay 1 nhan té chinh gay 1én su khong phu
hop giita ning suit phan ctng va ning suat phin mém.

Do d0, can ¢6 cudc cach mang trong viéc phat trién phan mém gidng nhu cudce cach mang
cong nghiép. Lap trinh bang cach viét ma timg dong va dya trén ci phap nén dugc thay thé
bang viéc két hop cac thanh phan dua trén giao dién va ngit nghia. Nghia 13, cach phat trién
phan mém tha cong can dugc thay thé bang phuong phap cong nghé dua trén “lap rap” thanh
phan. C6 nhiéu dinh nghia khac nhau vé khai niém thanh phan phan mém [8]:

(1) Mot thanh phan 1a mot phan ciia mot hé thdng gan nhu doc 1ap va cé kha ning thay

thé. N6 thoa man mot s6 chirc ning cu thé trong ngit canh cua kién tric di xac dinh.

(2) Mot thanh phan phan mém 1a mot goéi rang budc dong ctia mot hodc nhiéu doan
chuong trinh. N6 duoc quan ly nhu mot don vi va duge truy nhap thdng qua cac giao
dién dugc kham pha tai thoi gian chay.

(3) Mot thanh phan phan mém 13 mot don Vi két. hop cac giao dién cu thé c6 tinh rang
budc va cac phu thudc nglr canh cu thé.'Mot thanh phﬁn phén mém c6 thé duge trién
khai ddc 1ap va rang budc vadi bén thir ba.

(4) Mot thanh phan thé hién viécthyc thi mét khai niém nghiép vu hodc tién trinh nghiép
vu. N6 bao gom céc tai liéu can thiét dé biéu dién, cai dat va trién khai dé c6 thé sir
dung lai cho phat trién cac hé thonglon hon.

Mic di ¢6 nhitng quan diém khae nhau, nhung nhin chung c6 thé xem thanh phdn phan mém
la mét khoi ma dong goi mot.tdp Cac chire ndng lién quan va cé thé két hop véi cdc thanh
phdn khac thong qua giao dién.

Nhu vy, mot thanh phan co6 thé duoc cai dit va thuc thi trong moi trudng phan mém Xéac
dinh. Viéc cai dit bén trong ctia mot thanh phan thudng an voi ngudi ding va co thé duge sir
dung lai nhu mét thuce thé tron ven trong cac nglr canh khac nhau.

Céc cong nghé thanh phan phu hop voi cach hiéu nhu trén bao gém JavaBeans, EJB
(Enterprise Java Beans) cua Sun Microsystems, COM (Component Object Model), DCOM
(Distributed Component Object Model), cac thanh phan .Net ctia Microsoft va cac thanh phan
CORBA (Common Object Request Broker Architecture) cia nhom Object Management
Group.
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4.2 PHAT TRIEN PHAN MEM DUA TREN THANH PHAN

Céch tiép can thanh phan cho phép gdp mét tap chirc ning thanh mot bd phan tach biét voi
cac chirc nang khac dé dé cai dat va trién khai. Phan nay trinh bay mot s huéng din dé xay
dung thanh phan va mé ta cac kiéu thanh phan twong Gmg v6i mdi tang Gmg dung trong thiét
ké phén tang nhu trinh bay trong Chuong 2.

4.2.1 Huéng dén thiét ké thanh phén

Khi thiét ké thanh phan trong mot img dung cu thé, chung ta cAn tham khao mot sb huéng dan
sau day [8]:

e Ap dung cac nguyén Iy thiét ké SOLID cho thiét ké 16p vao trong thanh phan. Nguyén
1y SOLID cho thiét ké 16p c6 thé tom lugc nhu sau:

- Nguyén ly don nhiém: Mot 16p chi nén gan mot trach nhiém

- Nguyén ly dong/md: Cac 16p phai mé rong duge ma khong doi hoi sira doi

- Nguyén 1y thay thé Liskov: Cac kiéu con phai thay thé dugc cho cac kiéu co
ban

- Nguyén ly giao tiép tach biét: Cae'lép.nén c6 nhitng giao tiép riéng cho nhiing
dbi tac co yéu cau khac nhau

- Nguyén 1y dao phu thudc: Phu thudc gitta cac 16p nén duoc thay thé boi cac
16p triru twong dé cho phép thiét ké kiéu top-down.

e Céc thanh phan thiét ké phai kétthop chit ché: Khdng nén gop céc chirc ning khong
lién quan vao trong métithanh phan: Vi dy, nén tranh gop logic truy nhap dit liéu va
logic nghiép vu vao trong thanh phan nghiép vu.

e Thanh phan khong nén dua vao chi tiét bén trong cac thanh phan khac. Mdi thanh
phan hay ddi twong khi goimét phuong thiic ctia thanh phan hay ddi tugng khéac thi
phuong thirc d6 can co thong tin vé cach xir 1y yéu cau d6 hay biét cach chuyén yéu
cau nay dén thanh phan xu 1y phu hop.

e Hiéu cach giao tiép giita cac thanh phan vdi nhau. Piéu nay yéu cau hiéu dugc kich
ban trién khai trong ing dung nghia 1a phai xac dinh duoc giao tiép qua bién céac tang
vét 1y hay bién tién trinh hay tit ca chay trong cting mot tién trinh.

e Dam bao mi xuyén tang nhu an toan, giao tiép hay quan 1y login...|a triru twong véi
logic tmg dung. Viéc gdp mi cai ddt cac chic ning nay véi logic thanh phan c6 thé
lam kho viéc mé rdng va bao tri sau nay.

e Ap dung cac nguyén 1y ctia kién tric dya trén thanh phan nhu tai str dung dugc, thay
thé dugc, md rong duoc. ..nhu di trinh bay trong Chuong 2.
4.2.2 Phan b6 thanh phan theo ting
MGdi tang mg dung twong tng voi cac thanh phan cai dit chic ning cua tang d6. Dé dé sir
dung lai va béo tri sau nay nhitng thanh phan trén mdi ting can phai ciu tric sao cho co két

hop chit ché va két ndi 1ong 1éo.
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Cic thanh phan ting trinh dién

Céc thanh phan tang trinh dién cai dit chic ning cho phép ngudi dung twong tac véi Gmg

dung. Mot s6 kiéu thanh phan sau day thudng duogc st dung trong tang trinh dién:

Thanh phan giao dién ngudi dung: Giao dién ngudi dung cho mot ing dung dugc
dong goi trong cac thanh phan giao dién dung (UL user interface). UI 1 nhitng phan
tryc quan dé hién thi va nhan thong tin tir nguoi ding. Thanh phan nay nén chira cang
it logic tmg dung cang t6t vi n6 ¢ thé anh huéng dén bao tri va sir dung lai ciing nhu
kiém chimg co ban.
Thanh phan logic trinh dién: Logic trinh dién 12 ma ng dung x4c dinh hanh vi logic
va cAu truc tng dung doc 1ap véi cai dit giao dién nguoi dung. Cac thanh phan logic
trinh dién ¢6 thé chia thanh hai loai sau:
- Cac thanh phﬁn md hinh trinh dién, khung nhin, diéu khién
- Céac thanh phan thyc thé trinh dién: Cac thanh phan nay déng goi logic nghiép
vu va dit liéu dé lam d& dang cho hién thi UI va thanh ph?m logic trinh dién. Vi
du, dé tich hop dir li¢u tu nhiéu nguén.

Cic thanh phén ting dich vu

Mot tng dung c6 thé c6 tang dich vu dé tuong tac véi khdeh-hang hay hé théng khac. Vai tro

tang dich vu 1 cung cdp cho cac client/ing dung khac cach truy nhap logic nghiép vu trong

g dung va sir dung chirc nang ctiading dung bang cich gui thong diép di hay nhan qua kénh

giao tiép. Cac kiéu thanh phan sail day thuong duge cai dat trong ting dich vu:

Giao dién dich vu: Dich vu thé hién mot giao dién qua do guri cac thong di¢p di. Giao
dién nay cé thé xém nhu mot giao dién mdt cua (facade) thé hién logic nghiép vu dugc
cai dat trong img dung.

Kiéu thong diép: Khi trao doi dir lidu qua téng dich vu, cac céu trac dir liéu duge bao
pht bai cac cdu triic théng diép véi hd tro cac kiéu thao tac khac nhau.

Ciac thanh phén ting nghiép vu

Céc thanh phan tang nghiép vu cai dit cac chirc nang cha yéu cua hé thong va dong goi logic

nghiép vu lién quan. Cac kiéu thanh phan sau dy thudng duoc cai dat trong ting nghiép vu:

Facade ing dung: Thanh phan nay cung cap giao dién cho cac thanh phan logic nghiép
vu va thuong 1a két hop nhiéu thao tac nghiép vu thanh mét thao tac don. Didu nay
khién cho né dé dang sir dung logic nghiép vu va giam duoc phy thudc vi cac cude goi
bén ngoai khong can biét chi tiét ciia cac thanh phan nghiép vu va quan hé ciia chung.

Céc thanh phan logic nghiép vu: Logic nghiép vu 1a mét logic ing dung lién quan dén
truy xuét, xir Iy, bién d6i va quan 1y dir liéu tng dung ciing nhu chinh sach, quy tic
nghiép vu va bao dam tinh phi méu thuin va dung dan cta dir lidu. Dé c6 thé sir dung
lai sau nay, cac thanh phan logic nghiép vu khong nén chira bat ky hanh vi hay logic
mg dung hoi c4 biét v4i ca sir dung hay kich ban ndo d6. Cac thanh phéan logic nghiép
vu ¢6 thé chia thanh hai loai sau day:
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- Céc thanh phan ludng nghiép vu: Sau khi thanh phan UI nhan dau vao tir ngudi
dung va chuyén cho ting nghiép vu, tng dung c6 thé sir dung dau vao nay dé
thue thi tién trinh nghiép vu. Mdi tién trinh nghiép vu thuong cé nhiéu bude
phai duoc tién hanh theo thir tr nhat dinh va c6 thé twong tac véi nhau qua bd
phan diéu phéi. Cac thanh phan ludng nghiép vu x4c dinh céc tién trinh c6 lién
quan va phdi hop céac tién trinh nay dé thyc thi cic chirc nang yéu cau. Hién
nay c6 nhiéu cong cu hd trg quan 1y tién trinh cong viée, vi du Eclipse:
https://eclipse.org/jwt/

- Céc thanh phan thuc thé nghiép vu: Cac thuc thé nghiép vu hay ddi tuong
nghiép vu déng géi logic nghiép vu va dir liéu can thiét dé biéu dién cac phan
tir thé gi6i thuc nhu Khach hang hay Pon dit hang. Cé nhiéu truong hop cac
thuc thé nghiép vu phai truy nhdp dugc vao nhiing thanh phﬁn va dich vu trong
ca hai téng nghiép vu va téng dit liéu. Vi dy, céc thuc thé nghiép vu co thé anh
xa thanh lugc dd co sé dit lidu va truy nhap dugc bdi cac thanh phﬁn nghiép
vu.

Cic thanh phén ting dir liéu

Céc thanh phan ting dir liéu cung cép cach truynhap.dir liéu nam trén cic bién cia hé thong

va dir liéu duoc dua ra boi cac hé thong mang khac. Céc kicu thanh phan sau day thuong

duoc cai dit trong cac tﬁng dir liéu:

Thanh phan truy nhap dit ligl; Cac thanh phan nay triru twong hoa logic ciia yéu cau
truy nhap co so dit liéu. Phan 16n viéc truy nhap dir liéu doi hoi mot logic chung ma co
thé dugc tach va cai dat.thanh thanhphan hd tro riéng biét hay trong khung hd trg phu
hop. Diéu nay co_thé 1am giam do phuc tap cac thanh phan truy nhap dir liéu va lam
gian don viéc bdo tri saunay.

Tac nhan dich vy: Khi mét thanh phan nghiép vu phai sir dung chtrc ning cung cap boi
dich vu bén ngoai, ching ta can cai dat phén ma goi 1a tdc nhan dich vu dé quan ly ngir
nghia truyén théng véi dich vu do.

Cic thanh phén xir Iy chung

Nhiéu cong viéc dugc thyc thi boi ma chuwong trinh Gmg dung trén nhiéu tang khac nhau.

Thanh phan xtr 1y chung cai dit cic chirc ning c6 thé truy nhap nhimg thanh phan trong bét

ky tang nao. Nhiing kiéu quen thudc ctia thanh phan nay bao gom:

Thanh phén cai dat an toan: Bao g@)m nhitng thanh phén thuc hién xac thuc, dinh
danh...

Thanh phan cai dit tac vu quan 1y: Nhitng thanh phan nhu chinh sach xir 1y ngoai 18,
dang nhap, theo doi...

Thanh phan cai dat giao tiép: Bao gdm nhiing thanh phan giao tiép v6i nhimng dich vu
va ung dung khac.
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4.3 CO SO HA TANG CUA PHAT TRIEN PHAN MEM HUONG THANH PHAN

Khong thé c6 duge mot dinh nghia théng nhat vé thanh phan phu hop véi nhimg ngit canh
khac nhau do cac thanh phan luén dugc két ndi véi co s ha ting twong Gmg. Cac cong nghé
thanh phan khac nhau c6 co s¢ ha ting thanh phan khac nhau va do dé c¢6 nhimmg dinh nghia
vé thanh phan khac nhau.

Co s6 ha tang thanh phan 1a gi? Co s6 ha ting thong thudng dugc hiéu 12 nhimmg ciu trac
va phuong tién co ban can thiét dé mot quéc gia hoac mot td chirc hoat dong mot cach hiéu
qua. Vi du nhu céc toa nha, giao théng, nude, cac ngudn ning lugng va cac hé thdng quan 1y.
Mot co so ha ting thanh phan ciing duoc hiéu 1a khung 1am viéc (framework) hay nhiing cong
cu co ban cho viéc xay dung va quan ly thanh phan. N6 bao gdm ba mé hinh:

e M6 hinh thanh phan: Xac dinh mét thanh phan khi ndo 1a hop 18 va 1am thé nao dé tao
ra mot thanh phan méi trong co sé ha ting cta thanh phan. Cac k¥ su xdy dung cac
thanh phan dé co thé tai str dung theo mo hinh thanh phan. Mdi co sé ha tang thanh
phan c6 mot thu vién gdm cac thanh phan co thé tai sir dung.

oMb hinh két n6i: Mo hinh két ndi xac dinh mét.tap cac két ndi va cac cong cu hd trg
cho viéc két ndi thanh phﬁn. Nhu vay, mé hinh két ndi dua ra cach dé xay dung mot
g dung hay mét thanh phéan 16n hon dira trén eac thanh phan c6 sén.

o M0 hinh trién khai: M6 ta cach dat cae thanh phan vao mot méi truong lam viée.

Co so ha tang thanh phan d6i kli con duoc goi 14 cong nghé thanh phan hay kién triic
thanh phan. Thuat ngir co so ha tang thanh phan phil hop véi khai niém 1ap trinh huéng thanh
phan. Cac cong nghé thanh phan pht hop vdi dinh nghia trén gdm JavaBeans, EJB ciia Sun
Microsystems, COM (Component Object Model) va DCOM (Distributed COM) cua
Microsoft va CORBA ‘(Common Object Request Broker Architecture) cia OMG (Object
Management Group).

COM dua ra mot khung lam vigc dé tao va su dung céc thanh phﬁn trén nén tang
Windows. N6 hd tro kha ning twong tic va tai sir dung cac ddi twong phan tan boi cho phép
ngudi phat trién xay dung hé thong thong qua viéc tap hop cac thanh phan c6 thé tai st dung
tir nhitng nha cung cap khac nhau véi giao tiép thong qua COM. N6 dinh nghia mot giao dién
lap trinh Gmg dung (API) dé tao ra cic thanh phan dung trong viéc tich hop cac Gmg dung
truyén thong hodc cho phép cac thanh phan khac nhau twong tac voi nhau. Cac thanh phan
nay chi can gén voi clu trac nhj phan dac ta béi Microsoft. DCOM mo rong COM dé cac
thanh phan c6 thé twong tic v6i nhau trén moi trudng mang.

CORBA 1a mot dic ta cdu triic chuan dé cac nha cung cap phét trién cac san pham ORB
(Object Request Broker) nham hd tro tinh kha chuyén va tinh twong tac ctia tng dung véi cac
ngodn ngit lap trinh, nén tang phan cimg, hé diéu hanh va cac cai dat ORB khéc nhau. C4c cai
ctia CORBA c¢6 sin trén thi truong, bao gdm cac cai dit tir cac nha san xuat mdy tinh 16n va
cac nha cung cAp phan mém doc 1ap.

MOdi thanh phﬁn co sO ha tﬁng duoc ho trg bai mot cong cu xay dung thanh phﬁn hodc mot
moi trudng phat trién tich hop (IDE). Vi dy, BDK (Bean Development Kit) phat trién boi Sun
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dd thiét ké moi truong cho JavaBeans hd tro thanh phin co sé ha ting cua Javabeans.
Microsoft .NET hd trg thanh phan co s ha ting ciia .NET. JES (Java Embedded Server) 2.0
hd trg thanh phan co sé ha ting OSGi.

Hau hét cac cong cu xdy dung thanh phan déu bao gém viéc “thiét ké dé sir dung lai” va
“thiét ké v6i thanh phan c6 sin” trong phat trién cac thanh phan co so. Mot sé duogc thiét ké
chi dé cho “thiét ké véi tai sir dung”. Vi dy, BDKI1.1 khong ¢6 chuong trinh soan thao ma
ngudn, khong cé trinh bién dich ciing nhu cac tmg dung JAR, nén BDK 1.1 khong tét cho
viéc phat trién thanh phan, nhung lai hd tro cho viéc st dung lai. Nguoi phat trién phai sir
dung IDE khac dé tao ra mot g01 Java bean trong mot t¢p JAR va tai n6 vao “Tool Box” cua
BDK. Ngoai ra, BDK ciing khong cung cip cic phuwong thirc chinh stra hodc cac su kién
chinh stra. Vi vay, khi sit dung BDK kho thay ddi dugc mot Java bean hon 1a thay ddi cac
thudc tinh public. Trong diéu kién cia toan tir két ndi, BDK cung cip 2 toan tir dé tich hop
cac thanh phé‘m: thay ddi cac thudc tinh va diéu khién sy kién. Véi ¥ tudng cia mot cong cu
thuc thi, nguoi sir dung c6 thé tao ra mot thanh phan méi bang cach mad héa ma ngudn hoic
béng cach stra doi mot thanh phén léy tir mot thanh phﬁn thu vién.

4.4 BIEU DIEN KIEN TRUC VA THANH PHAN'VOI UML

MGdi thanh phan duoc thé hién boi ba dic trung: Mé hinh thanh phan, mé hinh két ndi, mo
hinh trién khai. Phan nay sé& trinh bay biéu dién cac dae trung nay trong UML dé lam co s&
cho phat trién cac nén tang phin mém dud trén thanh phan nhu J2EE va NET.

4.4.1 M6 hinh thanh phan

Céc biéu d0 thanh phan thé hién ciu trie.va phu thudc giita cac thanh phan véi mot sb chic
ning duoc nhém lai va déng gdirtheo cau triiclogic nhat dinh. Cac thanh phan thuong 1a céc
file trong moi truong phat trién va mo hinh hoa nhu san pham theo cac loai sau day:

e San pham ngudn: 1a mét:san pham co6 ¥ nghia & thoi gian bién dich. N6 thuong 1a mot
file m& ngudn chira mot hodc nhiéu 16p.

e San pham thyc thi: 12 mot chwong trinh thyc thi duoc, né lién két cac thanh phan nhi
phan trong thoi gian chay & dang tinh hodc dong. Mot thanh phan thyc thi dai dién cho
cac don vi thuc thi duoc diéu hanh boi méot bo xir 1y hay may tinh.

Céc nhan thuong dugc sir dung dé mé rong nghia cua san pham twong (ng véi cdng nghé. Vi
du v6i mot profile EJB trong J2EE c6 thé duoc dinh nghia nhu mot loai <<executable>> véi
<<EJB>>.

Trong UML mét thanh phan dugc biéu dién boi mot hinh chit nhat véi cdc nhdn
<<component>> hodc mdt biéu twong thanh phan dic biét trong cac hinh vudng (ddy la biéu
tugng da duoc sit dung trong cc phién ban trude do cia UML cho cac thanh phan). Mot san
pham dugc thé hién nhu mot hinh chit nhat voi ki hidu <<artifact>> hodc mot "file biéu
tuong" trén gdc. Mot san phém 1a mot biéu thi vat 1y ctia mdt thanh phén (hodc mot phén o
2061 nhu 1a cac 16p don gian).

Mot quan hé phu thudc cling c6 thé dugc biéu thi gitra cac artifact voi ky hiéu 1a cac
duong gach ngang v6i miii tén mo, sy phu thudc nay c6 nghia la mdt artifact phai can dén
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artifact khac méi c6 thé hoat dong duogc. Sy biéu thi nay duoc thé hién nhu duong gach ngang
vo1 miii tén va cd ky hi€u <<manifest>>.

Su phu thudc tir mdt ma nguff)n artifact A tdi artifact B ¢6 y nghia nhu c6 su phu thudc
ngdn ngit cu thé tir A dén B. Trong ngdn ngit bién dich, néu co su thay doi trong B s& dan dén
viéc A bi bién dich lai boi vi ta dang str dung B nhu mot thanh phan khi bién dich A. Néu cac
artifact c6 thé chay duoc thi cac két ndi phu thudc cé thé dugc st dung dé thu vién dong cua
chuong trinh chay. Hinh 4.7 duéi ddy minh hoa su thuc hién cua thanh phan va artifact tai
thoi diém thyc thi.

«COmponen L ﬁ‘ij

O . ——C
Title Titlelmpl java_sql.Connection
)
amanifests
=artifacts D
Title.jar

Hinh 4.1: Két hep khi thanh phan thuc thi [21]

Trong Hinh 4.7 thanh phan dugc ki hiéu'la <<component>> va c6 tén 1a Titlempl. Piéu nay
c¢6 nghia 14 trong hé thong c6 mot thanh phan tén 1a Titlempl. <<artifact>> Ia file tén Title.jar.
File c6 duoi jar thuong la file chira cac thu vién.

4.4.2 Biéu d6 trién khai

Biéu d6 trién khai minh hoa kiéd truc theo thoi gian chay cua céc thiét bi, moi truong thuc thi
Va cac san pham trong kién trac. PO Ja mot mo ta vat 1y ctia cau hinh hé thong dua trén mé ta
céu tric cta cac don vi phan ctg va phan mém thyc thi trong mdi don vi. Nghia la trong mot
céu triic c6 thé xem mot dinh ndo d6 ¢ thanh phan nao dang thyc thi va phan tir logic nao
(16p, ddi twong..) duoc cai dit trong thanh phan d6. Hon nita, c6 thé duyét nhimng phan tir nao
tuong tmg voi phan tich qua ca str dung ciia hé thong.

e Nut: la nhitng tai nguyén tinh todn ma nhiing san pham duoc trién khai dé thuc hién.
CAc tai nguyén nay bao gom céc thiét bi nhu may tinh, thiét bi di dong...va ciing bao
goém céc nit con trong nhirng thiét bi nay nhu thung chtra (container) caa J2EE, co s&
dix liéu...Mot nGt c6 kiéu va thé hién cia nd va duoc biéu dién boi hinh 1ap phuong ba
chiéu vai tén bén trong né. Gidng nhu ddi twong, mot thé hién duoc gach chan. Khi
dinh duoc st dung dé biéu dién tai nguyén tinh toan, chiing n6 dwgc gan nhan.

e Séan pham trién khai: C4c san pham c6 thé trién khai trén cac nat. Bang cach sir dung
cach phan loai hoac thuat ngtt, tén cua cac san phém duoc gach chan khi hién thi véi
nguoi dung. Mot san phém duoc trién khai vao mot nut ¢ thé duge thé hién véi mot
tap hop cac thudc tinh mé ta cac thong sé thyuc hién cho timg artifact trén mdi nut cu
thé. Tap hop ciia cac thudc tinh nay duoc mo hinh héa truge tiép nhur cac artifact duoc
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trién khai hodc chia ra nhu cac dic diém ky thuat trién khai. Khi mot dac diém k§
thuat trién khai duoc hién thi, né dugc mé phong nhu mét hinh chit nhét phan loai don
gian voi khudén mau <<deployment spec>>. Mbi quan hé phu thudc c6 thé dugec mo
hinh hoa giira céc artifact da duoc trién khai. Mot dic diém k§ thuat trién khai c6 lién
quan dén mot artifact dugc trién khai voi mot lién két mot chiéu. Mot dic diém ky
thuat trién khai cling c6 thé ton tai trong mdt artifact; trong truong hop nay, cac biéu
tuong cho céc yéu t6 mo hinh dugce thé hién trong cac biéu tuong dai dién cho artifact
dugc trién khai.

Vi dy, biéu dién trién khai moét phan hé ban hang online duoc cho trén Hinh 4.8.
J2EEServer <<execution environment>>, DBServer <<execution environment>>. Artifact
la file ShoppingCartApp.ear va cO cac artifact con la cac file ShoppingCart.jar va
Order.jar dugc st dung nhu cac file thu vién, cac file application.xml va file ejb-jar.xml
la cic file biéu hién cho cic dic diém ki thuat trién khai dwoc viét dudi ki hiéu
<<deployment spec>>,

:AppSeérver
«artifact»
ShoppingApp.ear D
«artifact» «artifact» D
ShoppingCart.jar | ... s .. ..: o Order.jar
T A
ddeployment spec» «deployment spec»
application.xml ejb-jar.xml

Hinh 4.2: Biéu dd trién khai
45 KET LUAN
Chuong nay da trinh bay chi tiét khai niém thanh phan, nhiing nguyén 1y phat trién thanh
phan va mo hinh thanh phan. Sau d6 ciing da xem xét nhiing van dé lién quan nhu cach mo
hinh thanh phan, trién khai va két n6i. Noi dung ciing tap trung xem xét viée biéu dién thanh
phan va trién khai cta thanh phan véi UML. Trong hai chuong tiép theo, ching ta s& xem xét
hai co s ha tang ciia phat trién phan mém: mét 1a dya trén J2EE va hai 1a dya trén NET.
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BAI TAP
Phén biét cac khai niém 16p, thanh phan va thé hién trong biéu d6 UML

Khao sat hai nguyén ly thé hién két hop va két ndi cua thanh phan. Tham khao:
http://www.jasoncoffin.com/cohesion-and-coupling-principles-of-orthogonal-object-
oriented-programming

Thé hién két hop va két ndi trong thiét ké phan mém hudng thanh phan. Tham khao:
http://www.codeproject.com/Articles/845616/Cohesion-and-coupling-Principles-of-
orthogonal-sca

Do kha ning str dung lai cta thanh phan dya trén d6 két hop va két ndi. Tham khao:
http://www.academypublisher.com/jcp/vol04/no09/jcp0409797805.pdf
http://www.irisa.fr/lande/lande/icse-proceedings/msr/p18.pdf

Trinh bay nguyén 1y SOLID trong thiét ké phan mém. Cho vi du minh hoa. Tham khao
https://scotch.io/bar-talk/s-o-I-i-d-the-first-five-principles-of-object-oriented-design
http://www.davesquared.net/2009/01/introduction-to-solid-principles-of-0o.html
http://www.c-sharpcorner.com/UploadFile/damubetha/solid-principles-in-C-Sharp/

Khao sat va so sanh nhimg nguyén 1y phat trién phdn mém hudng ddi twong va thanh
phan.

Str dung Tool nhu VP dé biéu dién eac thanh.phan ciiahé quan 1y khach hang thué 6t6 tu
lai.

St dung Tool nhu VP dé biéu dién ¢ac thanh phan ciia hé quan 1y khach hang mua séach
online

St dung Tool nhu VP débiéu dién cac thanh phan ciia hé quan 1y dang ky hoc theo tin chi
St dung Tool nhu VP dé biéudién cac thanh phan ciia hé quan 1y thu vién

St dung Tool nhu VP dé biéu dién cac thanh phan ciia hé quan 1y dang ky mua vé may
bay
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CHUONG 5: MO HINH THANH PHAN VOI EJB

Muc tiéu ctia chuong nay la trinh bay:
e J2EE vakién tric EJB
e Cac khai niém vé thanh phan EJB va méi trudng chay cia nd
e Caéc kiéu thanh phan, két néi va viéc trién khai EJB
e Gioi thiéu céc tinh nang cua EJB 2.x va cac tinh nang mai cua EJB 3.0
e Hudng dan xay dung, trién khai va sir dung thanh phan EJB
5.1. KIEN TRUC EJB
5.1.1. Tong quan vé kién tric EJB va J2EE platform

Pic ta Enterprise Java Bean (EJB) do Sun Microsystems Inc cong bd vao nam 1998. EJB 2.1
dugc dé xuét vao nam 2002 1 kién trGc thanh phan danh cho viéc phat trién va trién khai cac
mg dung phén tan hudng thanh phan.

Mot thanh phan EJB c¢6 kha ning sir dung lai, viét'mot 1an va chay moi noi thudng duoc
goi 1a WORA (Writing Once, Run Anywhere); ¢é kha ning di dong va duoc bién dich dé co
thé trién khai trén bat ky server EJB ndao nhu J2EE, Struts va moi truong WebLogic
Enterprise...La mot bd phan cua J2EE, c6ng.nghé EJB cung cép mot tap API va cac dich vu
khéc nhau dé ngudi phat trién tap trung™vao logic nghiép’vu. N6 duoc thiét ké dé hd tro cac
tmg dung 16n nhu cac giao dich thuong mai dién tiva cac thanh phin Web nhu 1a cong nghé
JSP, JSF va Servlets. Kién triic EIB gilip'cho viéc phat trién cac tmg dung trong doanh nghiép
dé dang hon Vi chung khong-@an quan tam dén cic dich vu mirc hé thong nhu quan 1y giao
dich, quan 1y bao mat, qudn Iy da ludng, va cac van dé quan 1y chung khac. Sau day 1a mot sd
ddc trung cua EJB:

e Mot thanh phﬁn EJB c6 thé.duoc phat trién mot 1an va sau do co thé su dung lai trong
nhiéu tmg dung va trién khai trén nhiéu nén tang khac nhau ma khong phai bién dich
va stra lai ma ngudn.

e Mot thanh phan EJB 13 mot thanh phan phia server cung cip cac dich vu cho diéu
khién tir xa hodc client cuc bo, trong khi mot java bean 1a mot thanh phan phia client
duoc cai dat va chay hau hét ¢ phia client. Chung ta c6 thé c6 mot Java bean phia
server nhung kho c6 thé cung cép cac dich vu cho cac client tir xa.

e Mot thanh phﬁn EJB dugc chira boi container cua nd va container duge hd trg boi
J2EE hoic bat ky cong cu tuan theo dic ta J2EE.

EJB c6 nhing ddc trung khac nhau tiy theo phién ban phat trién. Dé lam sang to nhiing phat
trién vé mat lich sir, cac vi du trong chuong nay sé& sir dung ca phién ban EJB 3.0 va EJB 2.x.
5.1.2. J2EE Server

J2EE server c6 kién triic trong Hinh 5.1 va cung cép mét sb dich vu sau:

e JNDI (Java Naming and Directory In terface) API cho phép cac client tim kiém va xac
dinh vi tri container chtra céc thanh phan EJB da dang ky.
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e J2EE hd tro viéc x4c thuc va an toan.
e J2EE hd tro dich vu HTTP va cac dich vu lién quan dén EJB, cac dich vy da ludng. ..

EJB1 EJB2 JSP Servlet

EJB container Web container -

Client [ J2EE server

Hinh 5.1: Kién triic J2EE
5.1.3. Container
Mot thé hién cua EIB chay trén mot EJB container. Container la moi truong chay (tap cac file
class dugc sinh ra trong qua trinh phét trién) diéu khién mot thé hién cua thanh phan EJB va
cung cap tit ca cac dich vu quan 1y can thiét cho toan bd vong doi cia no:
e Quan ly giao dich va an toan (transaction, security): dam bao cac dic tinh giao dich va
an toan cua cac thuc thi giao dich phéan tans
e Quan Iy luu trir (persistence): dam bao trang thai ctia mot bean thuc thé (entity bean)
duoc sao luu bdi co so dir liéu.

e Quan ly vong doi (life cycle):.dam bao swe.dich chuyén trang thai cua EJB trong vong

do1 cua no.
EJB EJB
EJB context T
Container service
(security, transaction, life cycle, persistence)
Request

Hinh 5.2: EJB container [21]
EJB container cung cip mot giao dién dé thanh phan EJB giao tiép vai thé gidi bén ngoai. Tat
ca cac yéu cau gui toi thanh phan EJB hay cac dap tmg tir thanh phan EJB déu phai thong qua
container. Container c¢6 1ap thanh phan EJB dé no khong bi truy nhap truc tiép tir cac client
bang cach chin 101 goi tir client d& dam bao tinh bén ving, tinh giao dich va an toan cia cac
hoat dong cua client trén EJB.

Hinh 5.2 chi ra rang container hd trg thanh phan EJB va mot thanh phan can container dé
giao tiép véi bén ngoai va dé nhan cac thdng tin can thiét tir giao dién cua n6. EJB container
cO trach nhiém tao ra cac d6i tugng EJB home, gitip cho viéc xac dinh, tao va xéa cac dbi
tuong EJB. Giao dién ngit canh EJB cung cip boi EJB container dong géi cac thong tin lién
quan vé moi truong cuia container nhu 1a dinh danh cua mot thanh phén EJB, céc trang thai
ctia giao dich va tham chiéu tir xa téi EJB.
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5.1.4. Thanh phan EJB

Mot enterprise bean 1a mot thanh phan phan tan nam trong mot EJB container va duge truy
cap boi client tur trén mang thong qua giao dién tr xa hodc dugc truy nhap thong qua
enterprise bean khéc trén cing server théng qua giao dién cuc bd. Thanh phian EJB 1a mot
thanh phan ¢ kha nang thuc thi tir xa dugc trién khai trén server ciia né va c6 kha nang tuy mo
ta thé hién boi m ta trién khai (DD: Deployment Descriptor) ¢6 dinh dang XML.

5.2. MO HINH THANH PHAN CUA EJB

5.2.1. Téng quan vé EJB 2.x

M&i thanh phan EJB c6 mot giao dién logic nghiép vu dugc tao ra boi thanh phan d6 nén cac
client c6 thé truy cap vao cac thao tac logic nghiép vu thong qua giao dién ndy ma khong can
phai biét cai dat chi tiét dé“mg sau giao dién d6. Mot thé hién cta thanh phén EJB duoc tao ra
va quan ly thong qua giao dién cuc bd cua né (home interface) véi EIB container. Moi
enterprise bean phai c6 mét giao dién cuc bo va mot giao dién tir xa. Thanh phﬁn EJB c6 thé
duoc ciu hinh tai thoi gian trién khai br:ing dic ta DD ctia n6. Hinh 5.3 mé ta cAu triic ciia mot
thanh phan EJB va qua trinh tuong tac gitta mot client voi no.

1. Look up ("myEJB") JNDI

| Register

2. Create() J?

JB home —
a /EJB\
- “.class ~

EJB object —

Client

3. Invoke method

EJB context

EJB container

Hinh 5.3: Twong tic giira client va thanh phan EJB

Lop EJB (EJB class) dfmg sau cac giao dién cuc bd va tir xa duoc thiét ké dé thuc thi hai giao
dién. Mot thanh phan EJB 1a mot hop den nghia 13 client ctia n6 chi biét tuong tac véi thanh
phan nao chir khong biét cach hoat dong ciia né. Client tao mot yéu cau t6i thanh phan EJB
vé6i tén dugc trién khai ctia n6 bang viéc tim kiém trong JNDI dé 13y tham chiéu ddi tugng cta
thanh phan EJB. Client sau d6 c6 thé tao mot thé hién cua thanh phan EJB nay trén server
theo tham chiéu déi tugng. Cubi cing, client goi cic phuong thirc cua thé hién EJB nay. Tét
nhién mot EJB phai dang ki vai INDI dé cac client c6 thé tim duoc no.

Céc Enterprise bean 13 cac thanh phan c6 thé dugce nhung trong nhiéu img dung khac nhau
ma khong can phai dich lai hodc thay d6i ma ngudn ctia chiing. Chung c¢é thé duoc trién khai
trong nhiéu may chi theo chuan EJB. M6 hinh EJB hd trg nhiing loai bean sau:

e Bean phién phi trang thai (Stateless session bean) thuc thi nhiéu logic nghiép vu khac

nhau, nhu phién dich ngén ngit, dang nhép, tinh toan thué va chuyén doi tién t&. N6
duoc dong goi trong mét dich vu Web. Bit ki mot bean dang tdn tai nao cling co thé
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dong goi trong mot dich vu Web bén ngoai bé‘mg mot tai liéu dich vu web WSDL m6
ta diém cudi dich vu Web ma bean d6 thuc thi. Nhing bean dac biét nhu vay dung cho
cac dich vu Web khong cung cip cac giao dién ma mot EJB thanh phan thudng cung
cép.

e Bean phién trang thai (Stateful session bean) ciing dam trach cing mét vai tro nhu cac
bean phién phi trang thai ngoai trir ching theo vét cac trang thai cua viéc giao tiép
gilta cac client t6i cac EJB thanh phan. Vi du, mot shopping cart bean c6 thé 1a mot
bean phién giao dich c6 trang thai dién hinh.

Bét cir mot bean phién ndo cho du 13 ¢6 trang thai hay phi trang thai ciing khong hd trg cac
yéu cau luu trir cho mot bean thuc thé trén nén tang kién trac thanh phan EJB:

e MDB (message — driven bean) |a bean theo hudng thong diép nham biéu dién mot loai
thanh phan EJB méi lam viéc trong ché do giao tiép bat dong bo giong nhu mo hinh
iy quyén huéng su kién trong Java.

e BMP (Bean Managed Persistence) 1a cac bean thyuc thé (entity bean) trong viéc quan
tri luu trir dir liéu.

e CMP (Container Managed Persistence) la cdC bean thuc thé trong d6 viéc quan tri luu
trr 1au dai cta ching va dugc didc ta boi ¢bng cu trién khai va duoc quan ly boi
container. Tuy nhién, cac bean thuc thé CMP khéng can xir 1y bat ki viéc truy xuat co
s¢ dir liéu SQL nao ma do mét bean thuc thé dugc phuc hdi béi co so dit lidu quan h¢.

Giao dién tir xa ctia mot thanh phanEJB thyc thirgiao dién javax.ejb.EJBObject sau la giao
dién java.rmi.Remote. Giao dién cuc .bd cia mot thanh phﬁn EJB thuc thi giao dién
javax.ejb.EJBHome, sau d6 lai thuc thi giao dién java.rmi.remote. Giao dién cuc bd thuc thi
giao dién javax.ejb.EJBLocalObject va giao dién javax.ejb.EJBLocalHome. Giao dién cuc bd
dugc sir dung bai thanh phan EJB khac chay trén cung mot server dé truy nhap nén né c6 thé
giam chi phi gy ra bdi viée truy cap tu Xa. Giao di¢n tur xa dem lai sy doc 1ap vi tri nhung dét
hon con cac giao dién cuc bo tao 101 goi cd hi€u qua hon. Diém khac biét quan trong gitta Cac
giao dién cuc bd va tur xa do 1a viéc goi phuong thic trong giao di¢n cuc bg su dung viéc
truyén bang tham chiéu con viéc goi giao dién & xa str dung viéc truyén bang gia tri.
5.2.2.EJB 3.0

Mot sb dic trung moi cua EJB 3.0:

e Dinh nghia cic danh diu siéu dir liéu dé cha giai cac ung dung EJB. Cac danh diu
siéu dir liéu nay 1am don gian hoa cong viéc ctia nhitng nha phat trién, giam sé 16p va
giao dién can phai cai dit va ngudi phat trién khong can cung cap mot file mé ta trién
khai.

e Dodng gbi cac phu thudc moi trudong va truy cap JNDI thong qua viée st dung cac danh
déu, cac co ché kich hoat cac phu thude va cac co ché tim kiém don gian.

e Khdng can thiét cac giao dién cho bean phién. Giao dién nghiép vu cho mot bean
phién c6 thé 1a mot java interface don thuan khong can phai 1a mot interface
EJBObject, EJBLocalObject, hoac java.rmi.Remote.
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Loai bo cac yéu cau cho giao tiép cuc bd cua bean phién. Pon gian hoa cac bean thuc
thé. HO tro m6 hinh hoa mién, cung cip ké thira va da hinh.

Loai bo tat ca cac giao di¢n cho thyc thé luu trir. Thé hién dic ta cac danh diu siéu dir
liéu va mo ta trién khai véi XML cho viée 4nh xa cac quan hé cia thuc thé luu trit.

5.2.3 Bean phién

Mot bean phién (sesion bean) biéu dién mot client don bén trong Server tng dung. Dé truy
xuit mot img dung dugc trién khai trén server, client goi cac phuong thirc ciia bean phién.
Nghia I nhidm tranh cho client phai thuc hién cac tac vy phirc tap, cac bean phién s& thyc hién
tac vu nay trén server. Bean phién giéng nhu mét phién giao dich, n6 chi dai dién cho client
va khi client ngit, bean phién twong mg ciing bi ngit. Dir liéu khong dugc luu vao co so dit
lidu. C6 ba kiéu bean phién do 14 bean trang thai va bean phién phi trang thai:

Bean phién trang thai: Trang thai caa mot ddi tuong 12 bo gié tri caa cac bién. Trong
mot bean phién trang thai, cac gia tri biéu dién trang thai cia mot bean tuong tng duy
nhat mot client. Vi client twong tic v6i bean twong Gng véi nd, nén trang thai nay
thudong duoc goi 1a trang thai dam thoai. Trang thai nay dugc duy tri trong suét phién
lam viéc giira client va bean. Néu client loai bo bean hodc ngat, phién két thic va cac
trang thai s& mat.

Bean phién phi trang thai: Bean nay khong duy.tri trang thai dam thoai véi client.
Khi mot client goi mot phuong thirc cia.mot bean phi trang thai, cac bién cua bean c6
thé chira mot trang thai cu thé'cho mat client, nhung chi trong thoi gian thyuc hién cudc
goi. Khi phwong thuc hoan'thanh, trang thai nay sé bi mat. Tuy nhién, cé4c client c6 thé
thay doi trang thai caa céc'bean vagiir cho 15i goi tiép theo. Vi bean phi trang thai cd
thé hd trg cho nhiéu client, nén ching linh hoat hon cho cac tng dung doi héi s6 client
I6n. Bean hién phi trang.thai c6 thé cai dat dich vu web nhung bean phién trang thai
thi khong.

Bean phién don nhit: Bean nay duoc khai tao mot 1an va ton tai sudt vong doi mot
ng dung. Bean nay duoc thiét ké dé dung chung va truy nhap bai nhiéu client. Khac
Vi bean phi trang thai, chi ¢ mot bean phién don nhat cho mdi wng dung va bean nay
ciling co thé cai dat dich vu web.

Vi du 5.1: St dung bean phién phi trang thai dé thyc hién viéc chuyén doi do F sang d6 C va

ngugc lai.

//remote interface: Converter
package converter.ejb;

import javax.ejb.Remote;
@Remote

public interface Converter ({

public double cToF (double c);

public double fToC (double f);
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}

//stateless session bean: ConverterBean
package converter.ejb;
import javax.ejb.Stateless;
@Stateless
public class ConverterBean implements Converter {
@Override
public double cToF (double c) {
return ¢ * 9/5 + 32;
}
@Override
public double fToC (double f) {

return (f - 32) * 5/9;

}

5.2.4. Thanh phan dich vu EJB

Mot dich vu client ¢ thé truy xut midt ing dung J2EE theo 2 cach. Mot 13, client c6 thé truy
xuit mot web service duoc tao vai JAX=WS. Hai 13, mot web service client c6 thé goi phuong
thirc cia mot bean phién phi trang thai. \Web service sit dung cac giao thic SOAP, HTTP,
WSDL nén bét ky client (viét bang ngon ngir Java hodc mot ngon ngir khac) cia dich vu web
nao ciing co thé truy cdp mdt.bean phién phi trang thai. Client khong can biét cong nghé cai
dat cac service la bean phién phi trang thai, JAX — WS hodc cac cong nghé¢ khac. Tinh linh
hoat nay cho phép nguoi phat trién tich hop cac tmg dung J2EE véi dich vu web.

Mot client cia dich vu web c6 thé truy xuat mot bean phién phi trang thai thong qua 16p
cai dat dich vu web ctia bean. Tét ca cac phuong thirc public trong bean c6 thé dugc truy cip
bai cac client dich vu web. Vi du HelloService sau day la mot bean phién phi trang thai cho
dich vu.

Vi du 5.2: Bean phién phi trang thai v4i dich vu web

Package ejb.service;

import javax.ejb.Stateless;
import javax.jws.WebMethod;
import javax.jws.WebService;

@Stateless
@WebService
public class HelloServiceBean {
private String message = "Hello, ";
public void HelloServiceBean () {
}
@WebMethod
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public String sayHello(String name) {
return message + name + ".";

}

5.2.5 Bean thuc thé

Mot bean thuc thé (entity bean) thé hién dit liéu duoc sao luu béi co so dit lidu. Vi du, trong
Hé Quan 1y Hoc tap theo tin chi thi Sinh vién, Giang vién va cac Khéa hoc 1a nhirng bean
thue thé. Mdi bean thuc thé twong tmg v6i mot bang trong co s dir liéu va mdi thé hién cua
bean dugc luu giit trong mot hang cua bang. Mdi thuc thé cung cip cach truy cap va dugc hd
trg boi dich vu trong EJB qua container cia nd. N6 ¢6 mot khoa chinh duy nhat dé cho céc
CHentxécdhﬂlduqcvjninﬁnh.Smldéychﬁngtaséxenlxétcéchtm)dungbeanthucthéqua
hai phién ban cua Java.

Vidu 5.3: V6i EJB 2.x, ¢6 hai loai entity bean: BMP (entity bean Bean Managed Persistence)

va CMP (Container Managed Persistence). Sau day 1a mét vi du tao bean thuc thé BMP sinh
vién Student (trich tir [21]). Mot bang co s& dit lidu duoc tao bang SQL :

CREATE TABLE student(id VARCHAR(3) CONSTRAINT pk student PRIMARY
KEY, gpa Number (2,1));

//The following is the home interfacé for this student BMP

//entity bean.

import javax.ejb.*;

import java.util.*;

public interface StudentHome extends EJBHome {

public Student €reate (String id, double gpa) throws
RemoteException, CreateException;
public Account findByPrimaryKey (String id) throws

FinderException, RemoteException;

}

//The following code is the remote interface for this student //BMP
entity bean.

import javax.ejb.EJBObject;

import java.rmi.RemoteException;

public interface Student extends EJBObject {
public double getGpa () throws RemotekException;
}
//The following is the BMP implementation entity bean where SQL
//statements are explicitly included.
import java.sqgl.*;
import javax.sqgl.*;
import java.util.*;
import javax.ejb.*;
import javax.naming.*;

public class StudentEJB implements EntityBean {
private String id;
private double gpa;
private EntityContext context;

60




CHUONG 5: MO HINH THANH PHAN PHAN VOI EJB

public String ejbCreate (String id, double gpa) throws
CreateException {

public String ejbFindByPrimaryKey (String primaryKey) throws
FinderException {

public void ejbRemove () {

public void setEntityContext (EntityContext context) {

private Connection con;
private String dbName = "java:comp/env/jdbc/StudentDB";
public double getGpa() {

return gpa;
}
//The following ejb callback methods are executed by EJB
//container. The Detailed references are in this chapter
//reference.
//When a new bean instance is created the method ejbCreate ()
// 1is automatically called by the container to insert a row in a
//corresponding table in the database.

try |
insertRow (id, gpa):
} catch (Exception ex) {
throw new EJBException ("ejbCreate: ");
}
this.id = id;
this.gpa = gpa;
return id;

}

boolean result;

try |
result = selectByPrimaryKey (primaryKey) ;
} catch (Exception ex) {
throw new EJBException ("ejbFindByPrimaryKey: ");

}
if (result) {
return primaryKey;
}
else {
throw new ObjectNotFoundException
("Row for id " + primaryKey + " not found.");

try |
deleteRow (id) ;
} catch (Exception ex) {
throw new EJBException ("ejbRemove: ");

this.context = context;
try {
makeConnection () ;
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} catch (Exception ex) {
throw new EJBException ("Failed to connect todatabase.”);

public void ejbActivate () {

id = (String)context.getPrimaryKey () ;
}
public void ejbPassivate() {

id = null;

public void ejbLoad() {
try A
loadRow () ;
} catch (Exception ex) {
throw new EJBException ("ejbLoad: ");

public void ejbStore() {
try A
storeRow () ;
} catch (Exception ex) “{
throw new EJBExXception ("ejbLoad: " );

public void ejbPostCreate(String id, double gpa) { }
void makeConnectioni() throws NamingException, SQLException {
InitialContext 1¢. = new InitialContext();
DataSource ds = (DataSource) ic.lookup (dbName) ;
con = ds.getConnection();
}
//The following methods are callback methods to invoke SQL
//statements to access database
void insertRow (String id, double gpa) throws SQLException {
String insertStatement = "insert into student wvalues(?,? )";
PreparedStatement prepStmt =
con.prepareStatement (insertStatement) ;
prepStmt.setString (1, id);
prepStmt.setDouble (2, gpa);
prepStmt.executeUpdate () ;
prepStmt.close() ;
}
void deleteRow (String id) throws SQLException {
String deleteStatement = "delete from student where id = ?";
PreparedStatement
prepStmt=con.prepareStatement (deleteStatement) ;
prepStmt.setString (1, id);
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prepStmt.executeUpdate() ;
prepStmt.close();
}

boolean selectByPrimaryKey (String primaryKey) throws SQLException {
String selectStatement="select id "+"from student where id

PreparedStatement prepStmt =
con.prepareStatement (selectStatement) ;

prepStmt.setString (1, primaryKey);

ResultSet rs = prepStmt.executeQuery();

boolean result = rs.next():;

prepStmt.close() ;

return result;

void loadRow () throws SQLException {
String selectStatement = "select gpa " + "from student where
id=°2?";
PreparedStatement prepStmt =
con.prepareStatement (selectStatement);
prepStmt.setString (1, this4id);
ResultSet rs = prepStmt.executeQuery ()
if (rs.next()) {
this.gpa = rs.getDouble(2);
prepStmt.closed);
}
else {
prepStmt.close () ;
thrownew NoSuchEntityException(id + " not found.");

void storeRow () throws SQLException {
String updateStatement = "update student set gpa

id = ?2";

PreparedStatement prepStmt =
con.prepareStatement (updateStatement) ;

prepStmt.setDouble (1, gpa);

prepStmt.setString (2, id);

int rowCount = prepStmt.executeUpdate();

prepStmt.close() ;

if (rowCount == 0) {

throw new EJBException ("Store id " + id + " failed.");

? " + "where

}

Vi du 5.4: Véi JavaEE 5 ciing nhu cac phién ban sau ndy c6 thé st dung JPA (Java Persistent
API) d tao ra cac thuc thé dé anh xa vao cic bang trong cd so dir liéu. Vi du dudi ddy néu 1én
cach tao mot bean thuc thé BookEntity va mot bean phién phi trang thai BookBean cd cac
phuong thirc tao, xo04, stra, tim kiém thong tin sach trong co s¢ dit li¢u.
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//EntityBean: BookEntity
package ejb.book;

import java.io.Serializable;

import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.GeneratedvValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.NamedQuery;

@Entity
@NamedQuery (name = "findAllBooks", query = "SELECT b FROM Book b")
public class BookEntity implements Serializable {

private static final long serialVersionUID = 1L;

@Id

@GeneratedValue (strategy = GenerationType.AUTO)

private Long id;

@Column (nullable = false)
private String title;

private float price;

@Column (length = 2000)

private String description;y
private String isbn;

private int nbOfPage;

private boolean illustrations;

public BookEntit¥y () {
}

public BookEntity(Long., id, String title, float price, String

description, String isbn, int nbOfPage, boolean illustrations) {
this.id = id;
this.title = title;
this.price = price;
this.description = description;

this.isbn = isbn;
this.nbOfPage = nbOfPage;
this.illustrations = illustrations;

public Long getId() {
return id;

public void setId(Long id) {
this.id = id;

public String getDescription() {
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return description;

public void setDescription(String description) {
this.description = description;

public boolean isIllustrations() {
return illustrations;

public void setIllustrations (boolean illustrations) {
this.illustrations = illustrations;

public String getIsbn() {
return isbn;

public void setIsbn (String isbn) {
this.isbn = isbn;

public int getNbOfPage () {
return nbOfPage;

public void setNbOfPage (int nbOfPage) {
this.nbOfPage = nbOfPage;

public float getPricel(). {
return price;

public void setPrice(float price) {
this.price = price;

public String getTitle() {
return title;

public void setTitle(String title) {
this.title = title;

@Override
public int hashCode () {
int hash = 0;
hash += (id != null ? id.hashCode () : 0);
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return hash;

@Override
public boolean equals (Object object) {
// TODO: Warning - this method won't work in the case the id
fields are not set
if (! (object instanceof BookEntity)) {
return false;

}

BookEntity other = (BookEntity) object;
if ((this.id == null && other.id != null) || (this.id !=
null && !this.id.equals (other.id))) {

return false;

}

return true;

@Override
public String toString() {
return "com.me.bookws.Book[id=" + id + "]";

//Remote Interface: BookRemote
package ejb.book;

import java.util.List;
import javax.ejb.Rembte;

@Remote
public interface BookRemote, {

void create (BookEntity book);

void edit (BookEntity book);

void remove (BookEntity book);

BookEntity find(Object id);
List<BookEntity> findAll ()
List<BookEntity> findRange (int[] range);

int count () ;

//Stateless session bean: BookBean
package ejb.book;
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import java.util.List;

import javax.ejb.Stateless;

import javax.persistence.EntityManager;

import javax.persistence.PersistenceContext;
import javax.persistence.Query;

import javax.persistence.criteria.CriteriaQuery;
import javax.persistence.criteria.Root;

@Stateless
public class BookBean implements BookRemote {
@PersistenceContext (unitName = "BookWSPU")

private EntityManager em;

public void create (BookEntity book) {
em.persist (book) ;

}

public void edit (BookEntity book) {
em.merge (book) ;

public void remove (BookEntity book). {
em.remove (em.merge (book) ) ;

}

public BookEntity find(ObJect id) {
return em.find(BookEntity.class,. id);

}

public List<BookEntity> findAll() {
CriteriaQuefy cq = em.getCriteriaBuilder () .createQuery():;
cg.select (cq.from(BookEntity.class));
return em.createQuery(cq) .getResultlList ()

}

public List<BookEntity> findRange (int[] range) {
CriteriaQuery cq = em.getCriteriaBuilder () .createQuery():;
cg.select (cq.from(BookEntity.class));
Query g = em.createQuery(cq);
g.setMaxResults (range[l] - range[0]);
g.setFirstResult (range[0]);
return g.getResultList();

}

public int count () {
CriteriaQuery cq = em.getCriteriaBuilder () .createQuery/():;
Root<BookEntity> rt = cqg.from(BookEntity.class);
cg.select (em.getCriteriaBuilder () .count (rt));
Query g = em.createQuery(cq);
return ((Long) g.getSingleResult()) .intValue();
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5.2.6. Bean huwéng thong diép MDB (Message-Driven Beans)

Mot bean hudng thong die¢p MDB 1a mdt enterprise bean cho phép cac ing dung Java EE xu
1y cac thong diép theo cach khong dong bo. N6 hoat dong nhu mot bd ling nghe thong diép
JMS gidng b ling nghe sy kién trir khi né nhan cic thong diép JIMS theo cac su kién. Céc
thong diép c6 thé duoc gii boi bat ki thanh phan Java EE nao (cac Gmg dung client, mot
enterprise bean khéc, thanh phin web) hodc boi mot tmg dung JIMS hodc hé thdng khong st
dung coéng nghé Java. Nghia 13 MDB c6 thé xur 1y cac thong diép JMS hoic cac kiéu thong
di¢p khac.

MDB c6 thé 1am viéc theo ché 46 mot-mot hay quang ba kiéu mot-nhiéu. MDB c6 thé
hoat dong theo kiéu khong déng bd trong d6 mot thong bao co thé dugc nhan boi mét MDB
thanh phan va cac dap Gmg ctia nd c6 thé ngay 1ap tirc hodc 1au hon. Mot thanh phan MDB
hoat dong nhu sau:

e Container dang ky thanh phan MDB nay voi IMS

o JMS dang ki tat ca cac dich JMS véi JNDI

e EIJB container thé hién thanh phan MDB nay

e Client tim kiém dich v6i MDB

e Client giri thong diép dén dich

e EJB container chon MDB tuong tmg dé xir 1y goi tin
MDB hoat dong theo ché d¢ mot-nhiéu khong dong bd va cac loai thong diép co thé 1a tin
nhén van ban, cac tin nhan ddi tugng; tin nhén dong, hodc tin nhén byte. Cac goi tin dugc
truyén va xir 1y theo phuong thire. MessageL istener duoc goi 1a onMessage(). Vi du dudi day
xay dung mot bean MDB xir'ly céc thong di€pvan ban (TextMessage).

Vi du 5.5: Bean MDB xir Iy cac thong diép vin ban dén

//MessageDrivenBean: SimpleMessageBean
package ejb.mdb;

import javax.ejb.MessdgeDriven;

import javax.ejb.MessageDrivenContext;
import javax.jms.MessagelListener;
import javax.jms.Message;

import javax.jms.TextMessage;

import javax.jms.JMSException;

import javax.annotation.Resource;

@MessageDriven (mappedName = "jms/Queue")
public class SimpleMessageBean implements MessagelListener {
@Resource
private MessageDrivenContext mdc;
public SimpleMessageBean () {
}
@Override
public void onMessage (Message inMessage) {
TextMessage msg = null;
try {
if (inMessage instanceof TextMessage) {
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msg = (TextMessage) inMessage;
System.out.println ("MESSAGE BEAN: Message
received: " + msg.getText()):;
} else {

System.out.println (
"Message of wrong type: "
+ inMessage.getClass () .getName()) ;
1
} catch (JMSException e) {
e.printStackTrace () ;
mdc.setRollbackOnly () ;
} catch (Throwable te) {
te.printStackTrace ()

I4

——

}

5.3 MO HINH KET NOI CUA EJB

Trong phan nay, chung ta sé& trinh bay cac co ché két ndi giita cac thanh phan EJB nghia Ia
xem xét cach lién két cac thanh phan co ban thanh khéi thanh phdn mdi hodc cac Gmg dung
m&i. M6 hinh két ndi cia EJB s& hudng dan thiét’ké cac thanh phﬁn EJB, cac két ndi, va cac
giao tiép giita cac thanh phan.

Dé cho mot ddi twong thanh phan client EJB trao doi dwoc vai cac ddi twong EJB khac,
client phai lay duoc mot ddi twong tham chiéuntsi thanh phan dich va mot thé hién tir xa
(RMI). Diéu ndy c6 thé dugc thay tif trong vi du chuyén doi nhiét do.

C6 thé c6 cac két ndi dong bd hodc khong dong bo giita hai thanh phan EJB théng qua
giao dién tir xa hoac cuc bd'cua cac thanh phﬁn. Mot thanh phﬁn EJB ciing c6 thé duoc truy
nhap bang thanh phan Web; thanh phan JavaBean, mot thanh phan Servlet, hodc mét thanh
phan JSP. Mot thanh phan EJB ciing c6 thé truy cap cac ddi tugng dir liéu khac bang JDBC.
Hinh 5.4 biéu thi mot bean phién két ndi véi hai bean thuc thé bai co so dir lidu.

JSP or Serviet Session bean

or Application
client

Home
Remote or
local

BEM

—
A Remote or

local

P

inh 5.4. Két néi giira bean phién va bean thue thé [8]
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5.3.1 Két hop cac két ndi dong bd

Mot 161 goi ddng bo thuc thi theo mé hinh tuong tac yéu cau — dap tng. Mot client goi mot
phuong thirc tir xa qua giao dién caa ddi twong thanh phan dich EJB. Giao dién che diu tit ca
viéc cai dit chi tiét cac phuong thirc logic nghiép vu cua cac client. Sau khi d6i twong thanh
phan EJB dich két thlic cdng viéc, nd s& dap wng cac yéu cau bang viéc gui tra két qua hoac
c6 thé yéu cau cac dich vu tir cac thanh phan khac va chd phan hoi dé chuyén téi client.

Mot vi du dién hinh cho kiéu truyén thong nay la tao gio hang. Bean phién s& gui mot yéu
cau téi mot bean thuc thé va chd xar ly. Khi mot dbi twong thanh phan client khai tao mot yéu
cau, ludng yéu cau dugc dong lai cho dén khi né nhan dwoc phan héi tir thanh phan EJB dich.
Hau hét cac vi du ching ta di thdy cho dén nay déu hoat dong & ché do dong bo.

5.3.2 Két ndi léng léo khdng ddong b

Mot truyén thong khong dong bo gom truyén thong dua trén thong diép giira mot thanh phan
EJB va client ciia nd. Mot client giri yéu cau téi mot thanh phan EJB nhung khong tu dong
ma la tiép tuc duy tri tién trinh ctia minh. C6 hai hinh thuc truyén thong khong dong bo:
Quang ba thong diép dua vao hang doi va quang béa dua vao dang ky/cong bd.

Truyén thong khong dong bo dua trén mot hang'doi yéu cau, mot hang doi thong diép véi
hé tro boi JMS gitta client va ngudi nhan thong'diéphoic ngudi dung thong diép. Trong khi
d6, v6i phuong phap dang ky/cong bd, ngudi ding dang ky chu dé dé cho ngudi cung cap gui
cac thong diép vao va khi dé6 mot hoac nhiéu.nguoi ding €6 thé nhan thong diép tir chu dé
nay. Trong truyén thong khong déng b6, cac client.va server déu két ndi long Iéo nén din dén
thong lugng tbt hon.

5.3.3 Truyén thong tir xa va cuc'bd

Mot thanh phan client va.server ciia né c¢d thé nam trén mot may hoac trén cac may 4o Java
khéc nhau. Néu hai thanh phan EJB chay trén cing mot may, s& c6 chi phi thip hon nhiéu boi
str dung giao dién cuc bd so vai sir dung giao dién tur xa. Do 1a 1y do tai sao EJB 2.x thém cac
giao dién localHome va localObject vao giao dién tir xa. Mot vai thuc thé bean c6 thé cung
cap ca hai giao dién trong EJB 2.x . Mot bean phién c6 thé dong vai tro ctia bean thuc thé va
mot bean thuc thé co thé twong tac truc tiép vai client hoic thong qua mot bean phién hozc
dugc két ndi t6i bean thuc thé khac. Mot giao dién cuc bo cho phép tham chiéu téi mot
phuong thirc trong mé hinh truyén tham chiéu, trong khi mét giao dién tir xa thyc hién né
trong mo hinh truyén tham trj.

5.3.4 Cac tham chiéu déi twgng dén céc bean thuc thé

Pé dat dén bean thuc thé dich, mot bean phién phi trang thai phai tim céc thanh phan duoc
trién khai theo tén dang ki tai JNDI dé lay tham chiéu ddi tugng va c6 thé qua d6 tham chiéu
t6i cac bean khac. Mot bean phién trang thai cé thé gui tham chiéu téi mot bean thuc thé. Mot
bean phién hoic mot thanh phian MDB ¢4 thé giir viéc tham chiéu tsi thanh phan EJB khac.
Mot bean thuc thé BMP c6 thé gitr mot tham chiéu téi bean thuc thé khac.

5.3.5 Két hop cac két ndi giira cac bean thuc thé

Vé6i EJB 2.x, mdi bean thuc thé duoc luu trir boi mot bang quan hé. Mai thé hién caa né dugc
lru trong mot hang trong bang bat ké BMP hay CMP. Céc quan hé giira cac bean thuc thé c6
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thé 1a mot-mot, mot-nhiéu hay nhiéu-nhiéu, gidng nhu cac quan hé dir liéu trong co so dit liéu
duoc thé hién trong biéu d6 quan hé-thuc thé.

Vi du 5.6: Quan hé giita bean thuc thé sinh vién Student va bean thyc thé khda hoc
Course la quan hé nhiéu—nhiéu. Mot sinh vién cé thé dang ky nhiéu khéa hoc va mét khoa
hoc ¢6 thé c6 nhiéu sinh vién. Thé hién cac bean thuc thé nay bang CMP trong kién tric EJB
2.X . Gia str ¢6 hai thuc thé bean CMP duoc trién khai tai mot container nhu vay va su dung
giao dién cuc bo.

package student;

import java.util.*;

import javax.ejb.CreateException;
import javax.ejb.EntityBean;

import javax.ejb.EntityContext;
import javax.naming.Context;

import javax.naming.InitialContext;

public abstract class StudentBean implements EntityBean {
private EntityContext context;
//StudentID and StudentName are CMP’ fields
public abstract String getStudentdD(); //primary key
public abstract void setStudentdD (String id);
public abstract String getName () ;
public abstract void setName (String lastName) ;
//CMR (container-managed relationship) flields to course bean
public abstract Collection getCourses();
public abstract void setCourses (Collection courses);
//StudentBean next defines,its business logic such that
//getCourselList ()
//returns all cofresponding courses this student has taken and
//addCourse () will add a new course for this student.
public ArrayList getCourseList () {

ArrayList list =.new ArrayList();
Iterator ¢ = getCourses () .iterator();
while (c.hasNext()) {

list.add(

(LocalCourse)c.next ());
}

return list;

}

public void addCourse (LocalCourse course) {
getCourses () .add (course) ;
}
t

//Student Local Home Interface Here’s the LocalStudentHome home
interface for the StudentBean:

import javax.ejb.CreateException;
import javax.ejb.EJBLocalHome;
import javax.ejb.FinderException;

public interface LocalStudentHome extends EJBLocalHome {
public LocalStudent create (String studentID, String Name)
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throws CreateException;

public LocalStudent findByPrimaryKey (
String studentID)throws FinderException;

}

//The Student bean also defines a local interface. The bean’s
//LocalStudent interface extends the EJBLocalObject interface
//not the EJBObject interface.

import java.util.ArrayList;

import javax.ejb.EJBLocalObject;

public interface LocalStudent extends EJBLocalObject {
public String getStudentID() ;
public String getName () ;
public Arraylist getCourselList();

O day chung ta c6 danh sach thuc thé CMP sinh vién va thyc thé CMP 16p hoc ¢6 ciu tric rat
gidng nhau. Thyc thé 16p hoc bao gom cac phuong thic twong duong get va set tat ca cac sinh
vién duoc lién két téi mdn hoc cuy thé.

public abstract Collection getStudents () ;

public abstract void setStudents (Collection students);

Vi du dua ra c6 thé duogc st dung cho cahai kiéu bean CMP va CMR.

| Deployment descripion |

Student

M - - > . >

Hinh 5.5. Quan hé két néi giira c4c entity bean
Trong Hinh 5.5, ¢6 3 thuc thé bean CMP. Bean Dept c6 quan hé mot-nhiéu véi bean Student
va bean Student c6 quan hé nhiéu—nhiéu véi bean Course. Tat ca quan hé gitra cac bean, CMP
va BMP, va viéc thuc thi cac phuong thire trong SQL duoc xac dinh bai ngudi trién khai cac
cdng cu twong ung. RO rang BMP doi hoi nguoi trién khai phai 1am nhiéu viéc, trong khi
CMP khong doi hoi nguoi 1ap trinh cung cap bat car md SQL nao.
5.4. MO HINH TRIEN KHAI EJB
Mot thanh phan EJB dugc dong goi thanh flie * jar, sau d6 s& dugc td hop voi cac goi Web
thanh phan *.war va cac goi tmg dung client trong file ing dung *.ear.
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Sau khi 1ap trinh cho mot bean va client ctia nd, chiing dugc dich thanh cac file *.class.
Sau d6, chung ta g6i cac thanh phan EJB, thanh phan Web, hodc client thanh cac file nén java
(jar) hodc Web archive file (.war) véi file DD XML. Cubi cing gop tit ca cac phan nay va
nén thanh mat file enterprise (.ear) dé dugc trién khai trén mot server. Hinh 5.6 cho minh hoa
vé md hinh trién khai EJB.

DD tao mot file trién khai thudc dinh dang XML. N6 thé hién cac loai EJB, tén cac class
cho giao dién tir xa, giao dién home, cai dat bean, dac ta quan ly giao dich, an toan truy nhap,
va cac dac trung luu trir cia bean thyc thé. DD duoc tao tu dong bdi cac cong cu trién khai
sau khi khung trién khai dugc hoan thanh. Duéi day 1a mot phan noi dung ciia mot DD:

<?xml version=%“1.0">
<ejb-jar>
<enterprise-beans>
<entity>
<ejb-name>studentBean</ejb-name>
<home>studenthome</home>
<remote>student</remote>
<ejb-class>Student</ejb-class>
<persistence-type>Container</persistence-type>
<pri-key-class>Integefr</pri-key-class>

<cmp-field><fieldsname>id</field-name></cmp-field>

<cmp-field><field-name>name</field-name></cmp-
field>
</enterprise-beans>
<assembly-descriptor>
<security-role>

</security-role>

</assembly-descriptor>
</ejb-jar>

I
EJBE componsnt

Web component

Client

EJB DD

DD XML

Client DD

EJB class

Serviet or

Java applet or

application

Jar (Java archive)

Remote interface

JSP or

Home interface

HTML

Jar (java archive)

avar (web archive)

JZEE application

JZEE application

DD XML

.ear (enterprise
archive)

Hinh 5.6. Hop va trién khai trong J2EE
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5.5 CASE STUDY
Phan nay trinh bay hai vi du véi chi din timg budc giai thich cach xay dung cac thanh phan
EJB, 1am thé nao dé ket hop va trién khai cac thanh phan EJB trong cac moi truong khac
nhau.
5.5.1. Tao gi6 hang
Bean phién cart biéu dién mot shopping cart trong Bookstore tryc tuyén. Client ctia bean c6
thé thém, xo4 sach ra khoi gio, 1iy lai ndi dung cua gio sach. Ching ta can xay dung hai file
sau day:

e L&p bean phién (CartBean)

e Interface nghiép vu tir xa (Cart)
Buéc 1: Xay dung Interface nghié¢p vu
Interface nghiép vu Cart dinh nghia tat ca cic phuong thirc duoc cai dit trong 16p bean. Néu
16p bean cai dat mot interface, thi interface dugc goi 1a interface nghié¢p vu. Interface nghiép
vu 12 mét interface cuc bo trir khi n6 duoc danh dau véi javax.ejb.Remote.

package cart.ejb;

import cart.util.BookException;
import java.util.List;

import javax.ejb.Remote;

@Remote
public interface Cart J{

public void initialize{String person) throws
BookException;

public void initialize(String person, String id)
throws BookException;
public void addBook (String title);
public void removeBook (String title) throws BookException;
public List<String> getContents();
public void remove () ;

}

Tme%m@mE&m&mwmn

package cart.util;

public class BookException extends Exception {
public BookException () {
}
public BookException (String msg) {
super (msqg) ;

}

}

Buéc 2: Xay dung 16p Bean
Giéng nhu bat ky bean phién trang thai, CartBean phai dat duoc cac yéu cau sau:
e L&p phéi dugce chi thich @Stateful
e Lop cai dat cac phuong thirc dinh nghia trong interface nghiép vu
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Bean phién trang théi ciing co thé:

e (Cai dat implements interface

e (Cai dat cac phuong thuc life cycle callback, chu thich @PostConstruct, @PreDestroy,

@PostActivate, @PrePassivate
e (Cai dat cac phuong thirc voi tuy chon chu thich @Remote

Package cart.ejb;

import cart.util.BookException;
import cart.util.IdVerifier;
import java.util.ArrayList;
import java.util.List;

import javax.ejb.Remove;

import javax.ejb.Stateful;

@Stateful ()

public class CartBean implements Cart {
List<String> contents;
String customerId;
String customerName;

public void initialize (String person) throws
{
if (person == nuld)™{
throw new BookException ("Null
allowed.");
} else {
customerName = person;
}
customerId =<"0";
contents = new ArrayList<String>();

public void initialize(
String person,
String id) throws BookException {

if (person == null) {
throw new BookException ("Null
allowed.");
} else {
customerName = person;

IdVerifier idChecker = new IdVerifier();

if (idChecker.validate (id)) {
customerId = id;
} else {
throw new BookException ("Invalid id:

BookException
person not
person not
"o+ id);
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contents = new ArrayList<String>();

}

public void addBook (String title) {
contents.add(title);
}

public void removeBook (String title) throws BookException

boolean result = contents.remove (title);
if (result == false) {
throw new BookException("\"" + title + "\" not in

cart.");
}
}

public List<String> getContents () {
return contents;

}

@Remove ()
public void remove () {
contents = null;

}
}

Budc 3: Xay dung client

package cart.client?

import java.util.Iterator;
import java.util.List;

import javax.ejb.EJB;

import cart.ejb.Cart;

import cart.util.BookException;

/**
*
* The client class for the CartBean example. Client adds
books to the cart,
* prints the contents of the cart, and then removes a book
which hasn't been
* added yet, causing a BookException.
* @author cnpm
*/
public class CartClient {
QEJB
private static Cart cart;

public CartClient (String[] args) ({
}
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/**
* @param args the command line arguments
*/

public static void main (String[] args) {

CartClient client = new CartClient (args);
client.doTest () ;
}

public void doTest () {
try {
cart.initialize ("Duke d'Url"™, "123");
cart.addBook ("Infinite Jest");
cart.addBook ("Bel Canto");
cart.addBook ("Kafka on the Shore");

List<String> bookList = cart.getContents();
bookList = cart.getContents();

Iterator<String> iteratOor = bookList.iterator();

while (iterator.hasNext()) {
String title &= Iterator.next();
System.out.println
("Retriewing book title from cart: " +
title);
}
Systemtout.println
("Removing \"Gravity's Rainbow\" from
cart.");

cart.removeBook ("Gravity's Rainbow") ;
cart.remove() ;

System.exit (0) ;
} catch (BookException ex) {
System.err.println
("Caught a BookException: " +
ex.getMessage ());
System.exit (1) ;
} catch (Exception ex) {
System.err.println ("Caught an unexpected
exception!");
ex.printStackTrace() ;
System.exit (1)

}

Bude 4: Build va dong goi timg dung >cnpm
Budre 5: Trién khai ung dung > cnpm deploy

Nhu vay cart.ear dugc trién khai trén server
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> cnpm run
Két qua:

[echo] running application client container.
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[exec] Retrieving book title from cart: Infinite Jest

[exec] Retrieving book title from cart: Bel Canto

[exec] Retrieving book title from cart: Kafka on the Shore
[exec] Removing "Gravity’s Rainbow" from cart.

exec] Caught a BookException: "Gravity’s Rainbow" not in cart.
g P

[exec] Result: 1

5.5.2. Xay dung Converter voi Netbean

Vi du Converter chuyén doi tir d6 F sang do C va nguoc lai dua trén netbean.

Buéc 1: Tao ejb module converter-ejb

® New EJB Module X
Steps Mame and Location
1. Choose Project Project Marme:  |converterssib
2.  Name and Location Y i N A
3. Server and Settings Project Location: |E:\COPEIR

Froject Folder:

~

AE:

{see Help Far details).
et as Main Projec!
Set as Main Project

E:\COPYEJBlconverter-gjb

[[] Use Dedicated Folder for Staring Librariss

Differenk users and projects can share the same comnpilation libraries

[ < Back.

H Mext = l Cancel ][ Help

Buwéc 2: Tao mot Interface nghiép vu Converter

package converter.ejb;
import javax.ejb.Remote;

/**k
*
* @author CNPM
*/
@Remote
public interface Converter {
public double cToF (double c);
public double fToC (double f);
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Bwéc 3: Tao ConverterBean
ConverterBean la bean hién phi trang thai thyuc thi Interface Converter

package converter.ejb;
import javax.ejb.Stateless;

@Stateless
public class ConverterBean implements Converter {

QOverride

public double cToF (double c) {
return ¢ * 9/5 + 32;

}

@Override

public double fToC (double f) {
return (f - 32) * 5/9;

}

}

Buwdéc 4: Build converter-ejb
Click chudt phai vao converter-ejb chon build dé buildproject
Buwdc 5: Tao mot ing dung web stir dung converter-ejb: converter-war

W New Web Application |
Steps Mame and Location
1. Zhoose Project Project Marne: |
2. MName and Location
3. Server and Settings Project Logation: |EGCOREIS | [ Browse... |
4.  Frameworks
Praojeck Folder: |E:ICOPIEJEi'l,converterfwar |
[] Use Dedicated Folder for Storing Libraries
BBk i P [ |
Different users and projects can share the same compilation libraries
{see Help For details).
Set as Mair Project
=
- e
[ < Back ] [ Mext = I [ Cancel ] [ Help ]

Buéc 5: Add converter-ejb vao library cua converter-war
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Add Project ]
b Look in: |[E| EJB - | 2 =
My Recent Project Marne:
Dacurnents B (5 converter-vear |CDnVEFtEF'Ejb
F Project JAR. Files:
L distjconverter-sjb. jar
Deskkop

My Computer

@

Py hlletwork File name: [E:\COPIEBlcorverter-eib | [ _AddProject 34R Files |
Places

Files of tvpe: |pr0ject Falder r | [ Cancel ]

Budére 5: Tao file index.jsp trong converter-war

A
oe
(>)

page import="converter.ejb.Converter, javax.naming.*"%>
page import="java.math.*"%>

page import="javax.naming.*"%>

page import="javax.ejb.*" %>

page import="java.text.DecimalFormat" %>

page import="java.rmi.RemoteException" %>

oe

o°

o°

o°

AN ANASANNAY
o°
- ® ® @ @

AN
o°

private Converter converter = null;
public void JspInit() {
try {
InitialContext ic = new InitialContext();
converter =. (Converter)
ic.lookup (Converter.class.getName ()) ;
} catch (Exception ex) {
System.out:println
("Couldn't create converter bean."+ ex.getMessage())

public void jspDestroy () {
converter = null;

}

o

>

<html>
<head>
<title>Temperature Converter</title>
</head>
<body bgcolor="white">
<hl><b><center> Temperature Converter </center></b></hl>
<hr>
<p>Enter a degree to convert:</p>
<form method="get">
<input type="text" name="degree" size="25">
<br>
<p>
<input type="submit" name="fToC"
value="Fahrenheit to Centigrade">
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<input type="submit" name="cToF"
value="Centigrade to Fahrenheit">

</form>

<%
DecimalFormat twoDigits = new DecimalFormat ("0.00");
String degree = request.getParameter ("degree");
if ( degree != null && degree.length() > 0 ) {
double d = Double.parseDouble (degree) ;

%>

<%
if (request.getParameter ("fToC") != null ) {

%>

<p>

<%= degree %> fahrenheit degrees are

<%= twoDigits.format (converter.fToC(d)) %>

centigrade degrees.

<% 1}

%>

<% if (request.getParameter ("cToF") != null ) {

%>

<p>

<%= degree %> centigrade degrees are

<%= twoDigits.format (converter.cToF (d)) %>

fahrenheit degrees

<% }

%>

<% 1}

%>

</body>

</html>

Buwdéc 6: Built project converter-war

Click chu6t phai vao converter chon build

Budce 7: Chay project converter-war

Két qua:

%) Temperature Converter - Mozilla Firefox

T&p tin

Chinh sira

(]

Hi&n thi

Lirgc st Banh ddu  Céngeu  Tragidp

et

[l vao rhigu nhat M 65 030 (5

L] htkp: ilocalhost: 8080/ converter-warfindex. isp vy - | @& - e

Tin tire i nhat | windows Marketplace [0 Customize Links | ] Free Hotmail [0 windows S

| | Temperature Converter

~| == Bookmarks~ | @ Record is On| 2 Move Down

Temperature Converter

Enter a degree to conwert:

[_Fahrenheitto Centigrade | [_Centigrade to Fahrenheit_|

Hong
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£ Temperature Converter, - Mozilla Firefox E@@l

T&ptin  Chinhsira  Hignthj  Luoe st BAnhdSy  Céngou  Trogidp
@ - ‘et | hetpijflocalhost:8080/converter-warjindex. jsprdegree=1008¢Tc 57 -~ | [ ] — s

3] vao nhigu nhat P B3t B3u 5. Tin tiric M&i nhat | ] windows Marketplace [0 Customize Links | ] Free Hotmail [0 windows

i ~ | E

Bookmarks~ | @ Record is On| & Move Down

| "] Temperature Converter -+ -

Temperature Converter

Enter a degree to convert:

100

[ Fahrenheitto Centigrade ][ Centigrade to Fahrenheit ]

100 fahrenheit degrees are 37. 72 centigrade degrees.

%ang [~

5.6. KET LUAN

EJB cung cdp mdt co so ha tang thanh phan twong tu.nhu CORBA 3.0. M6 hinh thanh phan
cua cong nghé¢ EJB dugc sir dung trong viéc xay.dung tng dung Java enterprise trong moi

truong phén tan. Giao dién EJB cung cip va thé hién tit ca phuong thirc logic nghiép vu dé
dugc str dung bai client ciia n6. Thuyc thi 16p bean mo tdéng mot 16p bean phién hay 16p bean
thuc thé, trién khai dua trén kiéu cua thanh phan EJB. C6 hai kiéu bean phién 12 phi trang thai
va trang thai va ca hai déu hoat dongdua trén cachanh vi cda client ciia n6. Thanh phﬁn EJB
phi trang thai khong luu giir cac thong tin trang thai frong sudt phién ciia chiing nhu mot may
tinh dién tir online. Mt khac bean phién trang thai luu giit théng tin nao dé vé trang thai trong
sudt phién cta ching. Chafg han, mot bean'phién gio hang Cart can theo ddi viéc thu thap
cac mat hang cua client: Cg hai kiéu bean thuc thé 1a BMP va CMP, ca hai déu st dung tﬁng
co sO dé két ndi dén co so dir lidu va hd tro viéc luu trir. Mdi bean thyuc thé ¢ mét bang dir
liéu quan hé twong mg v&i nd. Moi'thé hién ctia thanh phéan thyc thé EJB dugc luu trir trong
bang nhu 1a mot cdt. Bean CMP duoc tu do truy cdp SQLva anh xa dén co s dit liéu va duoc
hoan thanh boi ngudi phat trién trong thoi gian trién khai.

BAI TAP
1. Trinh bay nguyén ly SOLID va thé hién trong mét vi du lap trinh. Tham khao:
https://scotch.io/bar-talk/s-o0-1-i-d-the-first-five-principles-of-object-oriented-design

Trinh bay mé hinh thanh phan cia ctia J2EE
Phan biét hai loai bean phién va y nghia str dung cta hai loai nay
Hoan thién hai Case study trong Muc 5.5 va chay chuong trinh dé cho ra két qua

Xay dung module quan ly mua hang trong Hé quan ly ban sach online vdi mo hinh EJB

o gk~ w

X4y dung module quan 1y muon sach trong Hé quan 1y thu vién véi mo hinh thanh phan
EJB
Xay dung module quéan 1y cho thué xe 6t6 voi mo hinh thanh phan EJB

~

8. Xay dung module quan 1y dang ky hoc tin chi v6i mé hinh thanh phan EJB
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9. Xay dung module quan 1y nghe nhac online v&i mé hinh thanh phan EJB
10. Xay dung module quan 1y diang ky tour du lich online véi mé hinh thanh phan EJB
11. Xay dung module quan 1y ding k¥ mua vé may bay online véi mé hinh thanh phan EJB
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CHUONG 6: MO HINH THANH PHAN .NET

Muc tiéu ciia chwong nham trinh bay:

NET framework, mét sé khéi niém chung cua céc thanh phan .NET.

e Céc kiéu thanh phan .NET, két ndi giita cac thanh phan, va cach trién khai chung.

e Céc thanh phan cuc bd va phan tan, cac thanh phan két hop va hop thanh.

e Phuong thirc ddng bo va khong ddng bo.

e Hudng dan ting bude dé xay dung, trién khai, va sir dung cac thanh phan .NET.
6.1 GIOi THIEU

6.1.1 Tong quan vé .NET framework

.NET Ia mét trong nhitng cdng nghé ndi tiéng cia Microsoft. Phién ban Beta dau tién dugc
gidi thiéu vao nam 2000. Khung .NET la mét nén tang gitp cho viéc xay dung, trién khai,
va chay nhanh chéng cac tng dung. Cac thanh phan cua .NET duoc tich hop an toan trong
cac ung dung ciing nhu dé phat trién nhanh chong dich vu web va cac tng dung. .NET
cung cap mot mdi truong da ngdn ngir, hiu nang cdo va dya trén thanh phan cho céc ung
dung hién thoi trén Internet. Khung .NET bao gém mot may ao dé cung cip mét nén tang
mai cho viéc phét trién phan mém. Lai caa .NET bao gom céc file XML va giao thuc truy
nhap dbi twong don gian (SOAP: Simple Object Access Protocol) dé cung cap dich vu web
théng qua Internet.

Muc dich cua .NET 1a dé thuan tién cho viéc phat trién cac (ng dung may dé ban va
cac dich vu tng dung dua trén nén Web.,'Mo6i truong nay lam cho dich vy nhu ludn sin
sang va co thé truy nhap duoc khéng chi trén nén Windows ma con trén cac nén tang khac
thdng qua céc giao thire phd.bién nhu SOAP va HTTP (Hinh 6.1). Sau day 1a mot s6 dac
trung caa .NET:

e Cobng nghé nay da lam don gian viéc thanh phan hoa vai céng nghé thanh phan

COM (Object Model) va céng nghé phan tan DCOM. Vé nguyén ly, cac thanh phan
COM c6 thé sir dung lai nhu cac thanh phan phan mém kéo tha trong viéc xay dung
thanh phan phan mém va ung dung. Tuy nhién, tién trinh phat trién ciing rat phic
tap vd COM khong hd tro viéc thuc thi side-by-side, day c6 thé 1a nguy@n nhan gay
xung dot gitra cac phién ban (van d& DLL Hell).

e Cong nghé .NET cho phép trién khai thanh phan theo cach Ip rap, diéu nay cho
phép nhiéu phién ban cua cac thanh phan cling tén c6 thé ciing ton tai ma khdng co
bat ky xung dot nao. Cong nghé .NET don gian hda viéc tao va trién khai cac thanh
phan ngoai viéc bao mat cac dich vu tin cdy va c6 kha niang thay dbi dwoc cung cap
bai cac thanh phan.

e .NET ciing gitp dé dang phét trién cac thanh phan phan tan bing cong nghé truyén
thong tir xa. .NET framework hd tro kha ning phdi hop hoat dong gitra cac phan
gitta COM va cac thanh phan .NET. Mot thanh phan c6 thé lam viéc véi bat ky
thanh phan COM nao dang ton tai. N6i cach khac, .NET c6 thé cung cap céc dich
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vu t6i cac thanh phan COM, va céc thanh phan COM c6 thé sir dung bat ky céc
thanh phan .NET ndo. Viéc phét trién cac thanh phan trong .NET d& dang hon la
trong COM.

e Dich vu web la mét su thay thé caa cbng nghé MS DCOM cho céc ung dung
Internet duoc hd tro bai cac giao thire XML, SOAP, va HTML. .NET giai phong
viéc viét ma cua cac nha phét trién khoi viéc lap trinh cac chwong trinh dung cho
doanh nghiép 16n nhu 1a quan ly giao dich thdng qua Enterprise Service. .NET khic
phuc viéc thiéu hd trg tuong lra caa DCOM va lam cho cac dich vu tré nén san
sang giita cac platform théng qua céc giao thuc gan két 1ong 1éo XML va SOAP.

e .NET framework c6 san trong SDK va Visual Studio .NET IDE SDK, ca hai cong
nghé nay déu cd thé tai vé tir MS Website. .NET SDK 1a co s& cua Visual Studio
.NET va la mot phan caa Visual Studio .NET khi Visual Studio NET duogc cai dat.
NET framework bao gom 2 phan chinh: Common Languague Runtime (CLR) va
mét tap théng nhat cac thu vién 16p co ban caa framework bao gom ASP.NET Web
form dé xay dung cac ting dung Web, Windows Forms dé xay dung céc (ng dung
maéy c& nhan, va ADO.NET dé truy cap dir liéu, SDK bao gom tit ca cac nhu cau
viét, xay dung, kiém tra va trién khai cac ithg dung .NET cta ban. N6 hd tro tt ca
cac ngbn ngir NET nhu VB .NET, VG .NET. C#, va nhiéu ngdn ngir khac. .NET
SDK va Visual Studio .NET c6 thé‘ruy cap cac dich vu cua tit ca cc tang trong
nén tang .NET.

6.1.2. Co sé ciia .NET framework~ CLR.

Gidng nhu JVM trong Java, CLR 1a mét. moi trudng may 4o nam trén dinh cia hé diéu
hanh Windows. CLR bao gém €ommon Type System (CTS), Just-In-Time IL Compiler
(JIT), Execution unit (dofi vi thue thi), cing véi cac dich vu quan 1y khac nhu két ndi di
lieu va quan ly bao mat. Tat ¢a'cac thanh phan phan mém nay dugc tap hop lai trong mot
go6i assembly (trong kién tric JavaAa file .jar) bao gdbm ma MS Intermediate Language
(MSIL) va file manifest (metadata miéu ta vé géi nay). Ma IL duoc bién dich thanh ma ban
dia bai trinh bién dich JIT. M3 IL duoc kiém tra lai boi CTS dau tién dé kiém tra tinh hop
1 cua kiéu dir liéu sir dung trong ma d6. Hinh 6.2 biéu dién cach hoat dong cia CLR.
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.MNet framework .Net visual
SDK studio

.NET Framework

ASP .Net .
- Windows forms
(%Zgggm‘;?s (control, drawing)

Basic
.NET Class library --- mscorlib.dll

CTS (Common Type System)

JIT (Just In Time Compiler)

CLR execution

Class loader

CLR (Common Language Runtime) mscoree.dll

‘ Windows platform |

Hinh 6.1. .NET framework [21]

NET framework tich hop nhiéu ngdn ngir 1ap trinh (VB, VC++, C#, ...) bang cach cai dat
CLR. Khong chi mét thanh phan trong mét ngén ngit €6 thé truy cap tsi cac dich vu cung
cap boi cac thanh phan khac trong cac ngon'ngir lap trinh khac ma mot 16p trong mot ngdn
ngir cd thé ké thira cac thudc tinh va caephuong thirc tir cac 16p 6 quan hé trong cac ngén
ngit khac. Thu vién l16p thong nhat (United Class Library) cung cdp mot tap céc 16p co thé
str dung lai cho viéc phét trién thanh phan. CTS dinh nghia mét tap chuan céac kiéu dit lidu
va cac luat cho viéc tao céc kiéu mgi. CLR.cho biét 1am thé nao dé thuc thi cac kiéu nay.
C6 hai loai kiéu: kiéu tham chiéu va kiéu gia tri. Ma huéng d¢én CLR va duoc thyuc thi boi
CLR duoc goi la ma quan 1y dugc cua .NET. Tat ca cac trinh bién dich ngdn ngit cia MS
tao ra ma dé tuong tng véi CTS.

M4 IL gidng nhu ma byte code ciia Java, nd c6 thé giao tiép voi bat ky loai ma trinh
nao théng qua su hd tro caa CLR. M4 IL ¢6 thé co dinh dang la tap tin thuc thi (EXE)
hodc thu vién lién két dong kiéu (.DLL). Néu ma IL nay duoc tao ra bai trinh bién dich
NET, chung duoc goi la ma ¢ quan ly (managed code) va chi duoc thyc thi trén nén tang
NET. Mot s6 file DLL hoic EXE khong duoc tao ra boi trinh bién dich .NET (nhu phién
ban diu cua VC++) dugc goi 1a ma khéng quan Iy duoc.

T6m lai, CLR 12 mot may thyc thi ¢d hiéu ning cao. N6 cung cap mot moi trudng thuc
thi ma trong .NET. Viéc quan Iy ma bao géom quan ly bd nhé, ludng, bao mat, kiém tra ma,
va viéc bién dich IL.
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VB .Net C# .Net C# Net
VB .Net C# .Net C#
compiler compiler compiler
' 1. le] )
- code )

Deployment

s Assembly in™,
\.DLL or .EXE/

| Class loader and
| type verifier I%’lass
T ibrary
| JIT |
I
Managed native
code

|
| CCR exescution
| unit
CLR

Hinh 6.2. CLR ciia .NET [21]

6.1.3. Thu vién lop cta .NET

Thu vién 16p cua .NET 1a mét tap hop cac 16p co ban ¢c6 thé sir dung lai va duogc to chirc
boi khong gian tén (namespace). Thu vién 16p nay két.ndi tat ca cac 16p bao gom Windows
Foundation Classes (WFC) thanh mat tap cac 16p théng nhat. Khong gian tén chi nhu mot
goi trong cong nghé Java va thu vién 16p gidng nhu cau trde’Java API. Mot khong gian tén
bao gom nhiéu 16p va cac khong gian tén con. No duoc trién khai nhu mét thu vién 16p
thanh phan va duoc t6 chiic thanh/mat.cay phan cap-dua trén thanh phan. Hinh 6.3 liét ké
mot tap cac thanh phan trong kién trac thuvién 16p .NET. Tat ca cac 16p trong thu vién co
thé sir dung bai céc 16p khae'co ngon ngir khaenhau.

Namespace gdc trong thir.vién 16p 1a System, nd bao gom nhiéu 16p co ban nhu Object,
Console, va nhiéu subnamespace nhu IO, Net, Data, Rmoting...Vi dy, XML [a mot
subnamespace caa System va dug€ trién khai thanh System.XML.dIl, ADO.NET c6 séan
trong System.Data.dll twong ung vai System.Data, va cac I6p Form-based Ul ¢é san trong
System.Windows.Forms.dll twong &ng véi hamespace System.Windows.Forms. Cac nha
phét trién co thé tly chinh namespace va to chirc cac 16p c6 lién quan trong mot namespace
tdy chinh. Mot namespace c6 thé duoc trién khai nhu mot assembly cua cac thanh phan nhi
phan. Céc 16p vai tén gidng nhau cé thé dit trong cac namespace khac nhau boi vi ching
dugc tham chiéu bai tién t6 namespacse khac nhau.
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| [ 1 Name space

C > Class

XML
Remaoting

Hinh 6.3. Thw vién lép .NET [21]
Dé str dung céc 16p trong mot namespace, cl phép using <namespace> trong C# hoac cl
phép import <namespace> trong VB phai duoc dua vao ¢ phan dau ciia code. Thu vién 16p
built-in co ban cua hé thong da duoc trién khai trong file mscorlib.dll.
6.2. MO HINH THANH PHAN CUA .NET
Cong nghé thanh phan .Net ting cuong va don giah hoa su ton tai cua cac cong nghé MS
COM, DCOM, COM+. Céc thanh phan MSIL DL thay.thé cac thanh phan COM; cac thanh
phan MSIL Remoting Channels EXE thay thé cho thanh phan DCOM; Web Service la cac
thanh phan SOAP dugc cho 1a cac thanh phan.dwa trén web da nén tang va da ngon ngir.
Cac thanh phan .NET dé& dang phéat tfién hon COM va DCOM. Chung giai quyét van dé
xung dot version DLL Hell va vés dé firewall trong DCOM. Cong nghé thanh phan .NET
la thanh phan huéng ngdn ngit hop nhat. Bat ki thanh phan .NET nao ciing c6 dinh dang
ciia MSIL d3 duoc bién dich trude, nd co thé 1a thanh phan nhi phan dugc cam vao bai cac
thanh phan MISL khéc hode céc client NET twong thich khac.

NET framework tuy né dwoc xay dung theo mé hinh thanh phan. Vi du, System
namespace System.Runtime.Remoting da co san trong mscolib.dll va System.XML
namespace di c6 san trong System.XML.dIl. Mét file .dIl 1a mot thanh phan da duoc trién
khai cua .NET (Assembly). Mot namespace giéng mot goi trong Java dé to chic cac class
¢6 quan hé véi nhau. Mot assembly c6 thé cé nhiéu namespace, va mot namespace c6 thé
ma rong trén nhiéu file assembly. Chi tiét cia .NET assembly s& duoc miéu ta trong cac
phan sau. Mot thanh phan .NET Ia mét module MSIL don dugc bién dich trudc va xay
dung tir mot hozc nhiéu class hoac nhiéu module duoc trién khai trong mot assembly file
DLL. Mat assembly chira bon phan:

e Bang ghi thong tin (Manifest) gom tén assembly, phién ban...

e Siéu dir liéu (Metadata) ciia module

e Ma IL cua module

e Céc tai nguyén nhu céc file anh...
Mot module c6 ma MISL va siéu dir liéu cia n6 nhung khong cd6 manifest. Mot module
khong thé tai dong, no duoc sir dung nhu mot khdi xay dung tai thoi diém bién dich dé xay
dung nén assembly Module file. N6 c¢6 phan mo rong 1a .netmodule. C6 thé c6 mot hoic

88



CHUONG 6: MO HINH THANH PHAN PHAN .NET

nhiéu class trong mot module. Mot assembly duoc tao ra tir mot hozc nhiéu class trong mot
module. M&i module c6 thé dugc code bang nhiéu ngén ngir khac nhau nhung cudi cting
phai c6 cung dinh dang MSIL. Assembly c6 mét file manifest dé tu mé ta thanh phan. Mot
assembly c6 mot file .dll hoac .exe va c6 kha nang tai dong. D6 1a 1y do tai sao nguoi ta
goi thanh phan .NET la mot assembly. Mot file .dll 1a mét file ma nhi phan khong c6 kha
nang thuc thi, gidng nhu file .class trong Java.

C6 nhiéu kiéu thanh phan khac nhau trong .NET framework. Ching ta c6 thé phan loai
ching thanh céc loai thanh phé‘m truc quan hoac khéng truc quan. Mot thanh phén truc
quan 1a mot diéu khién co thé duogc trién khai trong mot hop cong cu (toolbox) vi du nhu
mot icon dé “kéo va tha” trong mét cira s6 dang container. Thanh phan khong tryc quan,
duoc biét dén nhu NET thanh phan. Mot .NET thanh phan c6 thé duogc cai dat o phia
client, phia server hoic phia middleware. Kiéu cua thanh phan khéng quan trong. Mot
NET thanh phan luén cung cap mét s dich vu cho céc client cua ching (client c6 thé 1a
mot thanh phan hozc (g dung client khac). Hinh 6.4 biéu dién noi dung caa mot assembly

| Version | | Types |

[ Name | [Tsharednamed’ -

Manifest

Metadata

IL code

Resources

Assembly app.dll or app.exe

(a) Single file assembly

Referenced [_Files |
IM‘ Manifest
Metadata
IL code

main .dll or .exe

Metadata Metadata
Module Module
app1.dil 2.NET dul
il Assembly app: modu’e

(b) Multiple file assembly

Hinh 6.4. N§i dung assembly cia thanh phan.NET [21]

Mot thanh phan .NET cd thé 1a mét thanh phan cuc bo (.dll), né chi c¢d thé duoc truy cap
mét cach cuc bd (trong cting mién wng dung) trong ciing mot may hoac 1a mot thanh phan
phan tan tir xa (.exe) qua nhiéu mién tng dung. Mot mién tng dung 1a mét tién trinh
lightweight, nd c6 thé dugc bit dau hoic dung lai mot cach doc 1ap trong mét tién trinh.
NG chi 1a mot mue d6 tu ¢6 1ap khac trong .NET. Mot thanh phan khéng thé truc tiép truy
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cap vao maot thanh phan trong mién hoac tién trinh tng dung khac vi mdi mién tng dung

¢6 khong gian bo nha riéng.

Mot thanh phan .NET DLL c6 thé dwoc trién khai nhu mét thanh phan riéng khi né biét
client dich hodc c6 thé duoc trién khai nhu mot thanh phan duoc chia sé cong khai khdng
biét client dich. Mot thanh phan DLL c6 thé dugc kéo tha vao Windowns form, Web form
cua DLL hoic wng dung khac. Ching ta hdy xem maot thanh phan rat don gian trong C#

cung cip cac dich vu chuyén nhiét do gitra F° va C°.

using System;

namespace TempConv

{

public class TempConvComp

{
public double cToF (double c)

{ return (int) ((c¢ * 9) / 5.0 + 32);

;ublic double fToc (double L)

{ return (int) ((£ - 82) % 5 / 9.0);
} }

}

Chung ta cd thé xay dung mot module tir né véi dong.ténh sau:

>csc /t:module TempConvComp.cs -> TempConvComp.netModule
Module nay c6 thé duoc thém vao:maot thanh phan bang cach:

>csc /t:library /addmodule: TempConvComp.netmodule anotherComp.dll
Chung ta c6 thé xay dung mot DLL thanh phan bang dong lénh

>csc /t:library TempConvComp.cs -> TempConvComp.dll

O day c6 2 client cua thanh phan nay. Mot 1a TempConvCSClient.cs trong C# va

TempConvCppClient.cpp trong C++. Ca 2 sir dung lai thanh phan TempConvComp
Dudi day l1a chuong trinh C#:

using System;
using TempConv;

namespace TempConvCSClient
{
class MainApp
{
public static void Main ()
{
TempConv.TempConvComp myCSTempConvComp = new
TempConv.TempConvComp () ;
double choice;
double input;

90




CHUONG 6: MO HINH THANH PHAN PHAN .NET

double output;
bool next = true;
while (next)
{
Console.WritelLine ("Please enter your choice:");
Console.WriteLine ("\t\t 1 - Converter from F to
c");

Console.WritelLine ("\t\t 2 - From C to F");
Console.WriteLine ("\t\t 3 - exit"):;

choice = Double.Parse (Console.ReadLine()):;
if (choice == 1)
{
Console.WritelLine ("Please tell me the temperature in F:

")

input = Double.Parse (Console.ReadLine())
output = myCSTempConvComp.fToC (input) ;
Console.WriteLine ("result = {0} ", output);

}
else if (choice == 2)
{
Console.WritelLine ("Please tell me the temperature in C:
")
input =
Double.Parse (Console.Readhine ()) ;
output = myCSTempConvComp.cToF (input) ;

Console.Writeliine ("result = {0}
",output) ;
}
else
{
next = false;

Console.Writeline ("see you next time");

Trong TempConvCSClient.cs, client tai namespace TempConv bang lénh “using
TempConv” va khéi tao mot thé hién cua thanh phan TempConvComp va goi method
fToC() va cToF() dugc thanh phan nay cung cap. Ung dung Client trong C# c6 thé dugc
xay dung bang cau lénh

>csc/t:exe /r:-TempConvTemp.dll TempConvCSClient.cs -> TempConvCSClient.exe

Sau day la chuong trinh C++ client cta thanh phan TempConvComp:

#include "stdafx.h"
#include <iostream>
#using <mscorlib.dl1l>
#using "TempConv.dl1l"
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using namespace System;
using namespace std;

#ifdef UNICODE

int wmain (void)

felse

int main (void)

#endif

{
int choice;
double input;
double output;
bool next = true;

TempConv: : TempConvComp *myCSConvComp
= new TempConv::TempConvComp () ;
while (next) {

Console::WriteLine ("Please enter your choice: ");
Console: :WriteLine ("\t\tl< = Converter from F to
c");
Console: :WritelLine ("\t\t2 - Converter from C to
E");
cin >> choice;
if (choice == 1)+
Console: :WritelLine ("Please input the temperature in F : ");
cin >> inputs
output = myCSConvComp->fToC (input) ;
Console: WritelLine (output) ;
} else if (choice == 2) {
Console::WriteLine ("Please input the temperature in C : ");

cin >> input;

output = myCSConvComp->cToF (input) ;
Console::WritelLine (output) ;

} else {

next = false;

Console::WriteLine ("See you next time");

}

return 0;

Tuong tu, trong TempConvCppClient.cpp, client tai namespace TempConv bang #using
“TempConv.dll” va liy thé hién cua thanh phan nay, va sau d6 1y cc dich vy thanh phan
nay cung cap.

T6m lai, client cia mot thanh phan tao mot tham chiéu dén thanh phan server tai thoi
diém bién dich, va sau d6 client tai thanh phan ty dong vao mién tng dung caa no tai thoi
gian chay khi n6 can. Hinh 6.5 mé ta tién trinh cua mot thanh phan tai thoi diém bién dich
va thoi diém chay.
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Reference
Using Lib.dll e —— - Mamespace Lib
Compile time

test.dll or .exe Lib.dll
(a) At compile time prr;.i'cess
/

|"I
!

Application domain /

Test.dll
or
Test.exe

|

Lib.dll

| CLR host |

(2) At run time process

Hinh 6.5. Cac thanh phan .NET tai thoi diém chay va thoi diém bién dich [21]
6.3. MO HINH KET NOI
6.3.1. Thanh phan két n6i NET
Cac to hop thanh phan cho phép thanh phan taistr dung theo ca t6 hop lién két va to hop
bao ham. Trong mé hinh to hop lién két, dich vy cuaa thanh phan bén trong s& cung cap
dich vu tryc tiép cho thanh phan client bén ngoai. Phuong thirc innerM( ) caa thanh phan
bén trong trg thanh mot phan cua giao’dién vai thanh phan bén ngoai nhu Hinh 6.5. Vi du
cai dat chi tiét dugc thé hién trong.doan code du6i day.

imnerh()
. Inner

outeri ()

Outer

Hinh 6.6. To hop lién két
Trong t6 hop bao ham, néu mét 16i goi dén thanh phan bén ngoai can sy tro gilp cua thanh
phan bén trong, loi goi d6 s& duoc chuyén dén thanh phan bén trong d6. Thanh phan bén
ngoai giau giao dién cua thanh phan bén trong. Client khong thdy dugc viéc chuyén giao
loi goi. Phuong thirc outerM( ) day mét 1oi goi dén phuong thirc innerM( ) cua thanh phan
bén trong nhu trong Hinh 6.7.

innerM()
outerM2()
_

S =) Inner

Quter

Hinh 6.7. Containment
Mot thanh phan .NET con c6 thé dugc tao thanh nho viéc két hop t6 hop lién két va té hop
bao ham theo kiéu ciu tric phang hoic 16ng cac to hop ¢ nhiéu mirc sdu hon. Dudi day 1a
mét vi du giai thich viéc két hop cac t6 hop lién két va bao ham.
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using System;
namespace NS1
{
public class Inner
{
public void innerM ()
{
Console.WritelLine (“I am Inner.”)
}
}
}
using System;
using NS1;
public class Outer
{
public Inner i = new Inner ();
//aggregation: Outer expose the Inner
public void outerMl ()
{
Console.WriteLine (“I am euter.”);
}
public void outerM2 () //délegation in containment
{
i.innerM() ;
}

public static¢ void main()

outer ol

Inner il =

il.ipnerM(); //interface to the aggregate

ol.outerMdA() ;

ol.outerM2(); // interface to the containment
(

new Outer () ;
ol.i;

Inner 12 new Inner () ;
i2.innerM () ;

}

Hinh 6.8 biéu didn mot phuong thuc goi truc tiép mot thanh phan

Component A Component B
—
(—

Application domain

Hinh 6.8. Loi goi truc tiép

6.3.2. Két ndi cac thanh phan bang Sy kién (Event) va Uy nhiém (Delegate)

NET Delegate 1a mot kiéu phuwong thirc tham chiéu dén mot phuong thirc gidng nhu con
tré6 ham trong C++ nhung nd an toan va dam bao vé kiéu. Mot Delegate s& ay nhiém ludng
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diéu khién dén bo diéu khién su kién di dang ky cua né khi su kién xay ra. N hoat dong
nhu mot ngudi quan sat, twong tu nhu mot bo ling nghe sy kién trong Java.

Mot thé hién cua Delegate c6 thé chira mot phuong thire tinh cia mot 16p, hoic mot
phuong thirc cia mot thanh phan, hoic mot phuong thirc cia chinh dbi twong 1a nd. C6 hai
kiéu Delegate: SingleCast va MultiCast. Mot SingleCast chi c6 thé uy nhiém mot phuong
thirc mot 1an, nhu trong vi du dudi day:

Delegate int Mydelegate();
public class MyClass
{ public int ObjMethod () {- - - 1}
static public int StaticMethod () {- - - }

public class Drive { Static public void Main ()

{
Myclass ¢ = new MyClass();
MyDelegate dlg = new MyDelegate (c.objMethod()) ;
dlg();
dlg = new MyDelegates (MyClass.StaticMethod())
dlg();

}

Trong vi du nay, MyDelegate la‘mot Delegate tham chiéu dén bat ctr phwong thuc nao tra
vé kiéu int va khong c6 thamdién. Cac dic trung ciia objMethod va StaticMethod thoa mén
Delegate MyDelegate. Lénh dig( ) dau tién’'goi dén objMethod va lénh dlg( ) tha hai goi
dén phuong thirc StaticMethod().

MultiCast Delegate c6 kiéu tra véta void va c6 thé néi véi nhiéu phuong thuc, va goi
ching theo thir ty dang ky.

Delegate void MultiDelegate ()
MultiDelegate mdlg = null;

mdlg += new MultiDelegate (Methodl);
mdlg += new MultiDelegate (Method2);

Viéc dang ky duoc thuc hién boi Iénh += Delegate va viéc huy bo dang ky dugc thuc hién
boi 1énh -= Delegate. Delegate dong vai trd bo lang nghe, va bo xir 1y su kién phai dang ky
Vv6i bo lang nghe nay dé xir ly sy kién ngay khi su kién duoc kich hoat. Quan hé giira su
kién xtr ly va kich hoat sy kién théng qua mot Delegate duoc thé hién trén Hinh 6.9.
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Ewvent trigger

Ewvent
Registration{+=). Unregistration{—=)
Component
B
Delegate | o Method

(Listenar)

Component A

Application domain

Event-driven delegate (events can be Systemn built-in or custom events)
Hinh 6.9. Quan hé uy nhiém gitra sw Kién va b xir ly cia no6 [21]
Mot sy kién 1a mot thong diep duoc mot dbi twong giri di dé goi mot hanh dong. Péi tuong
phét ra su kién la nguon sy kién, va déi twong nhan va xir ly sy kién 1a dich su kién. Day 1a
mot kiéu giao tiép huéng su kién giira cac thanh phan hoic trong cung mét thanh phan.
Lép Delegate 12 mot 16p kénh giao tiép giira ngudn su kién va dich su kién. Su kién c6 thé
la sy kién duoc dinh nghia trude nhu mot dong co sukién boi Windows Form thanh phan.
Ngudi phat trién ciing co thé tu dinh nghia su kién. Thu tuc dé tao va s dung su kién nhu
sau:
1. Tao mot I6p delegate.

public class DelegateStart;

2. Tao mot Iop chira mién delegate, 16p MyClass.

public event.DelegateStapt EventStart;

3. Dinh nghia b xur ly su Kién:

public void handleEvent (){ - - -}

4. Két ndi sy kién ay nhiém véi mot bo xu ly su kién théng qua b ling nghe su kién,
kich hoat mét su kién, goi dén bo xir Iy su kién.

Public static void Main() { MyClass EventObj = new
MyClass () ;

EventObj.EventStart += new DelegateStart (handleEvent) ;
EventObj.EventStart();

}

6.3.3. Cac b két ndi tir xa cho cac thanh phin phén tan NET

Mot thanh phan hay mét client khdng thé truy nhap truc tiép t&i mot thanh phan tir xa dang
chay trén mot mién tng dung khac ciing nhu cac tién trinh khéc trir phi n6 st dung kénh
két ndi tir xa. C6 hai cach tao ddi twong dé nd co thé goi mot phuong thire tir xa caa mot
thanh phan phan tan: Theo kiéu MBV (Marshal by Value), server truyén ban sao cua dbi
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tuong cho client; theo kiéu MBR (Marshal by Reference), client s& tao mot tham chiéu cua
dbi twong tir xa. MBR & lya chon duy nhét khi thanh phan tir xa chay trén mot phia ¢ xa.

Céc client giao tiép véi cac thanh phan tir xa thdng qua céc giao thic. Vi du sau déy st
dung kénh TCP (TCP channel). Tuong ty nhu truyén thdng kiéu socket trong Java, mdi
giao thuc xac dinh bai mot céng twong (ng. Ching ta tao kénh TCP trén cong 4000 va
dang ki kénh nay véi 1p tir xa va tén URI ma client s& sir dung dé lay ddi tugng cua thanh
phan tir xa. Chung ta ciing phai tao mot kénh TCP va ding ki nd & phia client.

Duéi day 1a vi du cia mot thanh phan phan tan va client caa nd. Chang chay ¢ ché do
tir xa (tc 1a chay trén cac mién wng dung hay céc tién trinh khéc biét) van st dung thanh
phan TempConvComp cii nhung & ddy duoc xay dung nhu mot thanh phan phén tan duoc
truy nhap tur xa.

using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Tcp;
public class CoTempConv : MarshalByRefObject
{
public static void Main ()
{
TcpChannel channel = new TcpChannel (4000) ;
ChannelServices.RegisterChannel (channel) ;
RemotingConfiguration.
RegisterWellKnownServiceType (
typeof (CoTempConv),
"TempConvCompDotNet",
WellKnownOb7jectMode.Singleton) ;
System.Console.WriteLine ("Hit <enter> to
exit...");
System.Console.ReadLine () ;

}
public double cToF (double c)

{
return (int) ((c*9/5.04+32)*100)/100.0;
}
public double fToC (double f)
{
return (int) ((£-32)*5/9.0*100)/100.0;
}
}

Duéi day 1a client cia thanh phan trén.

using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Tcp;
class MainApp

{

public static void Main ()
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try

TcpChannel channel = new TcpChannel () ;
ChannelServices.RegisterChannel (channel) ;
CoTempConv myCSTempConvComp =
(CoTempConv)Activator.GetObject (
typeof (CoTempConv),
"tcp://127.0.0.1:4000/
TempConvCompDotNet") ;

double choice;

double input;

double output;

bool next = true;

while (next)

{

Console.WritelLine ("Please enter your

choice:

1 - Converter from F to C,

2 - from C to Fy

3 - exit");

choice=Double.Parse (Console.ReadLine());
if (choice’ == 1)

{

Console.Writeline ("Input’ temperature in F: ");
input=Double.Parse (Console.ReadLine());
output =
myCSTempConvComp . fToC (input) ;
Console.WritelLine (output) ;
}
else if (choice ==2)
{
Console.WritelLine ("Input temperature in C:");
input=Double.Parse (Console.ReadLine());
output = myCSTempConvComp.cToF (input) ;
Console.Writeline (output)
}
else
{
next= false;
Console.WriteLine ("See you next time.");

}

}

catch (Exception e)

{

Console.Writeline(e.ToString())
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App domain 1 App domain 2

Client companent
component P

MBV (Marshal by Value)

(client and server running @
at same machine)
Remoting
Proxy Port channel Port Stub
delegate

| MBR (Marshal by reference) \
(client and server running
at different machines)

Hinh 6.10: L&i goi phwong thire ddng bd tir xa ciia thanh phan phan tan
Cac budc xay dung server va client
>csc TempConvComp.cs
>csc /r:TempConvComp.exe TempConvCSClient.cs
Dé kich hoat thanh phan server phan tan va client caa n6, chling ta chay dong Iénh sau:
>TempconvComp.exe
>TempConvCSClient.exe
Client tham chiéu toi thanh phan tir xa bang Activator.GetObject() va goi phuong thirc
ctia thanh phan tir xa nay. Hinh 6.10 chi ra ldi‘goi phuong thirc dong bo tir xa cia mot
thanh phan phan tan.
6.3.4. Goi khong dong bd tir xa giira cac thanh phan phan tin .NET
Goi khong dong dong bo tir xa dua trén Remoting Delegate. N6 s& khong khoa client trong
khi chd théng béo tir céc thanh phan tiexa. Vi duy, gia st mot ai 6 mudn dugc thdng bao
ngay khi gia co phiéu dat téi_mic do nao d@6. Thay vi thong bao gia co phiéu tai moi thoi
diém, tai sao khong dé cho'server thuc hién téng hop cho ban con ban cé thé 1am bat cw céi
gi ban mudn. Trong mot s6 trudng hop khéc, cac cong viéc thuc hién trén server mat kha
nhiéu thoi gian, tai sao khong dé.cho server théng bao cho ban khi cong viéc d6 da duoc
hoan thanh.

Chung ta st dung lai thanh phan TempConvComp dugc trinh bay trude diy va tao cac
loi goi khong ddng bo tir server téi client. Gidng nhu mét chu trinh, khi client thyc hién loi
goi dong bo toi phwong thic cua thanh phan tir xa, nd truyén mot phuong thic goi lai téi
server dé sau d6 duoc goi lai théng qua Remoting Delegate. C6 hai Delegate: Mot la
Mydelegate tro t6i phwong thuc tir xa cToF cua thanh phan tr xa cO tén
TempConvDOtNET. Delegate khong dong bo khac 1a AsynchCallback, duoc truyén vao
phuong thirc Beginlnvoke cua Mydelegate

using System;

using System.Threading;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Messaging;

using System.Runtime.Remoting.Channels;

using System.Runtime.Remoting.Channels.Tcp;

public class Client {
public delegate double MyDelegate (double c)
public static int main(string [] agrs)
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TcpChannel chan = new TcpChannel () ;
ChannelServices.RegisterChannel (chan) ;
CoTempConv obj =
(CoTempConv) Activator.GetObject (typeof (CoTempConv),
"tcp://localhost:4000/TempConvCompDotNet") ;
if (obj == null)
System.Console.WritelLine ("Could not locate
server");
else {
AsyncCallback cb =
new AsyncCallback(Client.MyCallBack) ;
MyDelegate d = new MyDelegate (obj.cToF);
IAsyncResult ar = d.BeginInvoke (32, cb, null);
}
System.Console.WriteLine (“Hit <enter> to exit
")
System.console.ReadLine () ;
return 0;
}
public static void MyCallBack (FAsyncResult ar)
{
MyDelegate d =
(MyDelegate) ( (AsyncResult)ar) .AsyncDelegate;
Coinsole.WritelLinef{d.EndInvoke(ar)) ;
Coinsole.WriteLine("See you next time");

App domain 1 App domain 2
Client

component Delegate Rertr;]otg

metno

Remoting channel ﬂO*
Async
ifg;aocdk | callback Server
delegate component

Hinh 6.11: Goi lai phwong thirc khéng dong b cia thanh phan phan tan
O day, ching ta c6 thé nhan thay hai Delegate. Mot 14 MyDelegate tro tdi phuong thuc tir
xa “cToF” cuia thanh phan phan tan, hai 1a AsynchCallback tro toi phuong thicc quay lui
“MyCallBack”. Hinh 6.11 minh hoa 15i goi phuong thitc quay lui d6ng bo cua thanh phan
phan tan dugc trinh bay ¢ trén.

Tham sé dau tién cua Beginlnvoke 1a 32 d6 C va tham sé thir hai 1a mot Delegate goi
lai. Goi lai s& khong khéa chuong trinh client. Khi thanh phan phan tan hoan thanh cong
viéc chuyén doi, phuong thirc goi lai s& duoc goi va IAsyncResult duoc tra lai cho client.
6.4 MO HINH TRIEN KHAI THANH PHAN .NET
Thanh phan .NET ¢ thé duoc trién khai nhu mot thanh phan riéng hozc thanh phan chia sé
chung trong mét file assembly. Assembly 1& mot don vi trién khai co ban trong .NET.

100




CHUONG 6: MO HINH THANH PHAN PHAN .NET

Thanh phan riéng 1a thanh phan trong d6 né s& dugc plug-in. Thanh phan chia sé chung
khong biét thanh phan nao s& sir dung nd ma phai dugc ding ky trong Global Assembly
Cache (GAC). Thanh phan chia s¢ hd trg nhiéu phién ban thuc thi thanh phan canh nhau.
6.4.1. Trién khai riéng

Thanh phan riéng duoc trién khai trén mot thu muc céc client hoac thu muc con céc client.
Day 1a trién khai don gian nhit duoc thuc hién bang cach copy tat ca cac thanh phan toi
noi ma client cu tr. G& bo viéc trién khai duoc thuc hién bang cach xda bé moi thanh
phan .dll trong thu muc. Thanh phan riéng khong hd tro kiém soat viéc xac dinh phién ban
va chi trién khai trong noi b caa mot cong ty. Hinh 6.12 minh hoa vi du vé trién khai
riéng.
>csc /t:library /out:dirl\compl.dll compl.cs
>csc /t:library /out:dir2\comp2.dll comp2.cs
>csc /r:dirl\compl.dll, dir2\comp2.dll /out:client.exe client.cs

Can ¢6 mot file miéu ta ciu hinh XML néu céc thanh phan khong dugc dat trong cing
thu muc véi client ciia né. Puong dan riéng phai duoc xac dinh trong thé con probing cua
thé assembly building trong file cau hinh tng dung#/6i phan mo rong 1a “config.”.

client.exe.config Client.exe Client.cs dir1 dire

Comp1.dIl Comp2.dil

Hinh 6.12: Céu triic thw muc trién khai thanh phan riéng [21]
Sau déy 1a vi du cua file cdu hinh;

<configuration>
<runtime>
<assemblyBinding>
<probing privatePath = “dirl; dir2”/>
</assemblyBinding>
</runtime>
</configuration>

CLR s& sir dung duong dan riéng dé tim kiém thanh phan can thiét dé tai néu n6 khang tim
thiy thanh phan can thiét trong thu muc hién thoi.

6.4.2 Trién khai chia sé chung

Céch trién khai thanh phan c6 kha ning dung lai phé bién nhat 1a trién khai thanh phan voi
mot tén dé ding ky noé vai GAC. Thanh phan chia sé ¢ strong name c¢6 thé la duy nhét
duogc xac dinh bai cap khéa public/private. Thanh phan chia sé da dang ky véi GAC ¢6 thé
dugc chia s¢ & moi noi. Cac budc can dé tao ra mot thanh phan .NET chia sé 1a:

Bwéc 1: Tao mot cap khda public/private bang cach st dung sn.exe
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>sn —k mykey.snk

Khoa public ding dé xac minh lai khoa private. Khoa private duoc thé hién nhu 1a mét chit
ky s6 dugc luu trong thanh phan assembly. Khoa public dugc luu trong file manifest cia
assembly. Khi client tham chiéu dén thanh phan, ma thong béo cuia khoa public dugc luu
trong assembly cua client.

Bwéc 2: Nhing c4c dong sau vao ma ngudn cua thanh phan

using System.Reflection:
[assembly:AssemblyKeyFile (“mykey.snk”)]
[assembly:AssemblyDelaySign (false) ]

[assembly:AssemblyVersion (“1,2,3,4”7)]

Lénh sau s& gan chir ky vao thanh phan ngay lap téc

>csc /t:library mythanh phan.cs

Lénh tiép theo s& luu ma thong bao ctia khda public vao thanh phan cuaa client

>csc /r:mythanh phan.dll /out:myapplication.exé myapplication.cs

Néu can tri hodn viéc gan chit ky, ching ta c6 thé gan chir ky sau bang cach dung 1énh:

>sn —R mythanh phan.dll mykey.sn

Chir ky duoc xac minh khi thanh phan duoc dang ky véi GAC trong bude 3 dé dam bao
rang thanh phan khong bj thay doifrong khi assembly duoc xay dung. Trong khi chay, ma
théng béo cua khoa public trong manifest.cua client dugc xac minh vai khoa public ma la
mot phan cia dinh danh thahh phan. Néu ehiing twong xng Vi nhau thi nghia 1a day
chinh 1a thanh phan mong muén.

Hinh 6.13 chi ra cap khoa public va private trong manifest cia thanh phan va caa thanh
phan phia client. S6 phién ban cua thanh phan chia sé duoc danh dau boi bon s khac nhau
va cach nhau boi diu cham theo dinh dang major.minor.build.revision. Viéc thyc thi duoc
cai dat bang cach xac dinh phién ban cua .NET. .NET framework cho phép céc thanh phan
c6 phién ban khéc nhau c6 cing tén chay trén cac tng dung khéac nhau. CLR kiém tra cac
s6 major va minor truéc tién. Theo mic dinh, chi cho phép phan major.minor hop 18. Sb
build theo mic dinh 1a s6 twong thich nguwoc. N6i cac khac, phién ban 1.2.3.0 tuwong thich
Vv6i 1.2.0.0 nhung 1.2.3.0 khong twong thich véi 1.2.4.0. Néu s6 phién ban trong manifest
cua thanh phan khong tuong thich véi thanh phan nao trong GAC, nd s& nap mét thanh
phan c6 phién ban khac nhau vé sb revision. Sé revision dugc goi 1 Quick Fix
Engineering (QFE) mac dinh cho phép luon tuong thich. Chinh sach phién ban mac dich
c6 thé duoc tly bién bang cach ghi dé 1én dic ta assembly trong file cau hinh. Vi duy:

<assemblyIdentity>

<binding Redirect oldVersion = “1.2.3.4” newVersion =
“2.0.0.0"/>

</assemblyIdentity>
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Diéu nay nghia 1a thanh phan c6 phién ban 2.0.0.0 s& duoc nap thay vi thanh phan 1.2.3.4.
Budc 3: Pang ky thanh phan chia sé voi GAC

>gacutil /I mythanh phan.dll

Buéc 4: Sir dung thanh phan chia sé

Client phai tao tham chiéu dén thanh phan chia sé¢ dé dugc sir dung

>csc /t:exe /r:mythanh phan.dll /out:myapp.exe myapp.cs

—» Public key &

sn utility <
T~ Private key @
Server
Client component
Manifest Manifest
anifes
O—2L Token O
@ . Signature

after signed

Hinh 6.13: ciip khoa public/private trong thanh phan .NET
Dé sir dung lai thanh phan chia sé, ma nguon client phai sir dung khong gian tén c6 san
trong assembly. Mot vi du vé trién khai thanh phan chia s¢é TempConvComp nhu sau:

using System;
using System.Reflection;
[assembly:AssemblyVersion("1.0.0.0") ]
[assembly:AssemblyKeyFide ("originator.key") ]
namespace TempConv
{
public class. TempConvComp
{
public TempConvComp ()
{
}
public double cToF (double c)
{
// how to control output format
return (int) ((c*9/5.0+32)*100)/100.0;
}
public double fToC (double f)
{
// how to control output format
return (int) ((£-32)*5/9.0*100)/100.0;
}
}
}

Céc budc sau chi ra cach xay dung thanh phan chia sé:
>sn -k originator.key

>csc /t:library /out: TempConv.dll TempConvComp.cs
>gacutil /i TempConv.dll

103




CHUONG 6: MO HINH THANH PHAN PHAN .NET

>csc /r:TempConv.dll /t:exe /out: TempConvCSClient.exe

TempConvCSClient.cs

M4 ngudn caa chuong trinh client tuong tr TempConvCSClient.cs nhu trong phan 6.2.

6.5 KET LUAN

Chuong nay tap trung trinh bay céng nghé thanh phan .NET. M6t thanh phan .NET 13 mét

file MSIL duoc trién khai nhu mét file tich hop va c6 thé chira nhiéu mo-dun. Mot thanh

phan NET co6 thé duoc trién khai nhu mdt thanh phan riéng hodc mot thanh phan dugc

chia sé. Mot thanh phan .NET c6 thé 1a mot thanh phan cua dia phuvong dugc truy cap boi

cac thanh phan khac trong cuing mdt mién ung dung hodc c6 thé la mdt thanh phan duoc

phan phoi bdi cac thanh phan khac dugc truy céap tir xa qua kénh diéu khién.
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CHUONG 7 : KIEN TRUC VA MAU THIET KE

Chuong nay tap trung trinh bay:

o Khdi niém vé mau thiét ké

e Dinh dang mau thiét ké

e Phan loai va sir dung mau thiét ké
7.1 KHAI NIEM MAU THIET KE

St dung mau thiét ké (design pattern) 1a mot giai phap di dwoc ap dung rong rii dé giai
quyét nhimg van dé thuong hay xdy ra gidng nhau trong thuc t&. Khai niém mau thiét ké
lan dau tién dugc dé xuat trong nganh xay dung boi kién tric su Christopher Alexander
vao nhitng nam 1970. Ong cho rang mau thiét ké 1a mot giai phap hiéu qua dé giai quyét
nhiéu van dé thudong hay lap di lap lai trong thuc té kién trac.

Tai mot Hoi nghi vé ngdn ngit Lap trinh Hudng ddi twong nim 1987, Kent Beck va
War Cunningham d trinh bay ap dung nhiing Y tugng ctia Alexander cho thiét ké va phat
trién phan mém dic biét danh cho lap trinh huéng déi twong. Bai bao nay da thu hat nhiéu
quan tdm nghién ctru xay dung mau thiét ké ¢ho phat trién phan mém. Pén nim 1994, cudn
sach “Design Patterns: Elements of Reusable Object-Oriented Software” ctia Gang of Four
(GOF) — Erich Gamma, Richard Helm;'Ralph Johnson and John Vlissides — v&i dé xuat 23
mau thiét ké da lan rong va anh hfong manh mé Gng dung cia cac mau thiét ké. Pé hiéu
mau thiét ké 1a gi, chung ta hiy xem mot §6 ¥ kién sau day:

e Mau thiét ké la mot'cach higu qua dé truyén tai nhitng nhiing thiét ké c6 chat luong.
N6 c6 thé 1a tir vung caa mot phan tir thiét ké dé giai quyét van dé dang gap phai
hay l1a mot ngén ngir chung dé trao d6i kinh nghiém.

e MAu thiét ké khong phai 1a mot phat minh ma dung ra 12 mot phan tai liéu ban vé
cach giai quyét mot van dé duoc xem 12 hiru hiéu nhat qua kinh nghiém xay dung
nhiéu h¢ thong phan mém.

e Khdng phai cai gi tot nhét trong thuc té déu duoc xem la mau ma phai thoa man
Quy luat “jt nhat ba”. Luét ndy cho rang mdu dé phdi dwoc chimg té 1a lgp di lap
lgi va | tot nhdt trong it nhat ba hé thong da xdy dung. Y nghia cua luat nay 1a
nham dam bao rang di c6 mot s6 chuyén gia phan mém tng dung giai phap dé xuét
dé giai quyét mot sb van dé trong thiét ké phan mém rdi.

Mic du cac mau thiét ké thuong dugc xem xét trong bdi canh phét trién phan mém hudng
d6i trong nhung ching co thé duoc &p dung trong nhiéu linh vuc khac véi cac cach tiép
can lap trinh khac nhau. Chi véi mot sb thay d6i nho, mot mau thiét ké cé thé duge diéu
chinh dé tao ra mau thiét ké mai.

Céac mau thiét ké khong cung cap cac giai phap cho moi van dé trong thiét ké va phat
trién phan mém thyc té ma chi dua ra cac giai phap tai sir dung dé giai quyét cac van dé
phét trién phan mém thudng gap trong mot bdi canh cu thé nao d6. Pidu nay co nghia rang
né chi 14 cac md hinh cung cip céc giai phap tét nhat cho mot van dé trong mot ngit canh
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cu thé nao d6 nhung khong thé hiéu qua trong ngit canh khac. Vi vay, cac giai phap cua
cac mau thiét ké duoc dé xuat co thé ap dung trong ngit canh nay nhung khong ap dung
duoc trong mot sé ngir canh khéc.

MAu thiét ké va Framework

Mau thiét ké khong ton tai dudi dang thanh phan phan mém ma phai duoc cai dat tai
thoi diém sir dung, khong nén nham 1an gitra framework véi mau thiét ké. Framework 1a
mot dang phan mém gdm céc thanh phan phdi hop hoat dong véi nhau dé cung cip mot
kién trdc cho mot mién ung dung nén nd cé thé cai dat nhiéu mau thiét ké. Bang 7.1 sau
day néu 1én mot sé dic diém thé hién sy khac biét nay [10]:

Bang 7-1: Miu thiét ké va Framework

MaAu thiét ké

Framework

Mau thiét ké 1a giai phép lip di lap lai ddi
VGi van dé nay sinh trong vong doi cia tng
dung phan mém

Framework 1 nhém thanh phan cong hop
v6i nhau dé cung cap mét kién tric co thé
sur dung lai cho nhirng rng dung

Muc dich la:

e Gilp cai tién chat luong phan mém
(st dung lai, bao tri, mé rong...)

e Giam thoi gian phét trién

Muc dich la:

¢ Gilp cai tién chit luong phan mém
(St dung lai, bao tri, mé rong...)

e Giam thoi gian phét trién

Mau 1a mét cau trac logic

Framework 1a mot dang phan mém

M6 ta mau thuong doc lap veéitngon ngir 1ap
trinh va chi tiét cai dat

Framework ddc trung cho cai dat

Mau 14 tong quat hon va co thé sir dung
trong nhiéu (mg dung

Framework cung cip chic ning cho mién
cu thé

Mau thiét ké khdng ton tai duéi dang thanh
phan phan mém. N6 can duogc cai dat mdi
khi str dung

Framework khdng phai 12 mot tng dung day
du, cac ung dung co thé xay dung bang cach
ké thira tir cac thanh phan c6 sin

Mau thiét ké 1a cach thiét ké t6t va dugc sir
dung dé thiét ké cac framework

Mau thiét ké c6 thé str dung trong thiét ké
dat cac framework nghia la
framework c6 thé chira nhiéu mau thiét ké

va cai

7.2 PINH DANG MAU THIET KE

Vi céc mau thiét ké duoc str dung boi nhiéu ngudi nén chung can duge thé hién theo mot
dinh dang duoc chip nhan rong rai. Nghia 13, kiéu dinh dang phai d& hiéu va tong quat dé
c6 thé cai dat voi nhidu ngdn ngit 1ap trinh khac nhau. Hon nita van dé quan trong la can
phai thé hién dugc cach st dung cac mau ndy trong thuc té ngit canh tuong tmg. Sau day
la mot s6 dic trung ctia cac mau thiét ké:
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Tén mdu: Tén viét ngan gon cua mau thuong 1a mot hoic hai tir. Vi dy, tén mau
phai chon lam sao thé hién duoc muc dich cia mé hinh va duoc sir dung nhu mot
tén duy nhét dic trung cho mau do.
Phan logi: Cac mau duoc phan chia thanh nhiéu loai khac nhau. Nhém maiu tao
dung (creational) 12 cac mau tap trung vao cach tao cac dbi tugng; nhdm mau cu
trdc (structural) tap trung vao viéc sip xép cac ddi twong vaéi nhau thanh mot cu
trdc tong thé 16n hon; nhém mau hanh vi (behavioral) lién quan dén hanh vi, cong
tac gitra cac dbi tuong dé thuc hién mot muc tiéu nao do.
Muc dich: Mot mé ta chung ngan gon (mét hoac hai cau) vé md hinh. Vi dy, miu
Observer mé ta phu thudc 1-nhiéu giira cac dbi twong dé khi mot ddi twong thay
ddi trang théi thi tit ca phu thudc cua nd co thé nhan biét va cap nhat tu dong.
Pinh danh: Cac mau déu c6 dinh danh cia mau do.
Péng lyc: Xac dinh van & ma mau thiét ké nay cé thé dugc sir dung dé giai quyét.
Kha ndng dp dung: Linh vuc ma mau thiét ké nay co thé dugc st dung.
Cau trac: Nhitng biéu d6 16p va thanh phan véi UML nham thé hién cach hoat
dong mau thiét ké nay.
Céc bén tham gia: Xac dinh cac doi tugng lién'quan hoic nhitng cong viéc ma doi
tugng d6 dugc yéu cau thyc hién.
Cong tac: Xac dinh sy cong tac cua cac bén tham gia.
Két qud: Loi ich va han ché caa mau thiét ké nay (thém nhitng goi y dé giai quyét
cac van dé vé han ché).
Cai dat: Nhiing goi y, chisdan vé cach sir duhg mau nay bao gom ca nhiing thu
thuat, cac cach ung dung hiéu quawva nhitng diéu nén tranh.
M& nguén mau: CO.vi dutrién khai day da cho mau nay duoc viét duéi dang ngdn
ngir C++, java, C#...
Céc ap dung: Vi du Vé éac linh vuc ma mau nay da dugc ap dung trong thyc té.
Cac mau lién quan: Cac mau thiét ké tuong ty nhu mau nay hoic ciing mang lai
hiéu qua twong tu khi sir dung nhu mau hién thoi.

7.3 PHAN LOAI MAU THIET KE

Ttr khi cac méu thiét ké duge dua ra boi nhém GoF, d3 c6 nhiéu mau duge dé xuét thém

[10]. Tai liéu nay tap trung trinh bay mot sé mau thong dung duoc dua ra boi nhém GoF.

H¢ thong cac mau nay c6 thé noi 1a kha day du cho nhiing ngudi moéi lam quen véi mau

thiét ké dé giai quyét cac van dé cua thiét ké va phat trién phan mém hién nay. Hé thong 23

mau thiét ké ctia GoF dugc chia thanh ba nhom: Nhom tao dung, nhom cAu trac va nhom
hanh vi.

Nhom méiu tao dung

Muc dich ctia mu nhém nay nham giai quyét cong viéc thudng xuyén 1a tao ra cac

dbi tuong.

Cac mau s€ tao ra mot co ché don gian, thong nhat khi tao cac thé hi¢n cua doi

tuong.
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Cho phép déng gbi cac chi tiét vé& cac 16p nao duoc khoi tao va cach cac thé hién
nay dugc tao ra

N6 khuyén khich st dung interface nham giam d lién két.

Nhom niay gdom cac mau thiét ké sau day: Abstract Factory, Factory Method,
Builder, Prototype, va Singleton.

Nhém mau ciu tric

Nhém nay chu yéu giai quyét van dé mot doi twong ty thac trach nhiém cho nhimg
dbi twong khac. Pidu nay din dén kién trac phan ting cua céc thanh phan véi do
két ndi thap.

Tao diéu kién giao tiép giira cac dbi tuong khi mot ddi twong khong thé truy nhap
dbi tugng khac theo cach thong thuong hay khi mot ddi twong khong thé sir dung
duogc do giao di¢n khong tuong thich.

Cung cép cac cach dé cau tric mot ddi tuong voi quan hé hop thanh dugc tao ra
day du. Nhom nay lién quan toi cac quan hé.€éu trac giita cac thé hién, bang cach
str dung cac quan hé ké thira, lién két, phuthuoc. Dé xem thong tin vé mau nay phai

dua vao bi¢u do6 16p ctia mau.

Nhom nay gom cac mau sau day; Adapter, Bridge, Composite, Decorator, Facade,
Proxy va Flyweight.

Nhém mau hanh vi

Nhom méu thiét ké sdy lién quan dén'e¢ac quan hé gan trach nhiém dé cung cép cac
chirc nang giita cac ddi tuong trong hé thong.

Mo ta co ché giao tiép gifta cac dbi tuong va xac dinh co ché chon cac thuat toan
khac nhau boi cac dbi twong khac nhau tai thoi gian chay.

Pbi véi cac miu thudc nhom nay ta co thé dua vao biéu dod giao tiép va biéu do
tuan tu dé giai thich cach chuyén giao ciia cac chirc ning.

Nhom nay gdm co6 mot sé mau sau day: Interpreter, Template Method, Chain of

Responsibility, Command, Iterator, Mediator, Memento, Observer, State, Strategy
va Visitor.

Ngoai ra, hai mau interface va abstract dugc xem la thuoc nhém mau co ban va da duogc s

dung rong rii trong thiét ké cac ngdn ngit lap trinh nhu Java. C4C mau co ban ndy sé& sinh

Vién di quen thudc khi hoc 14 trinh Java nén khong dé cap trong tai liéu nay va danh nhu

bai tap cho ban doc. Nhiéu vi du v6i ma nguén déy du vé cac mau thiét ké ban doc co thé
tham khao tai trang web: https://www.tutorialspoint.com/design_pattern/index.htm.
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7.4 SUDUNG MAU THIET KE

7.4.1 Khi ndo sir dung miu thiét ké?

Mau thiét ké 1a mo ta tdng quat cuia mot giai phap ddi véi mot van dé duoc “lap di 1ap lai”
trong cac du 4n phan mém. Nhu viy, mot mau thiét ké co thé dugce xem nhu 1a mot “khudn
mau” ¢6 sin duoc ap dung dé giai quyét mot van dé trong cac tinh hudng khac nhau.

Mau thiét ké dwoc hiéu theo nghia tdi sir dung ¥ twong hon la tdi sir dung md lénh. Mau
thiét ké cho phép cac nha thiét ké ngdi lai cung nhau dé giai quyét mot van dé nao d6 ma
khong phai mét nhiéu thoi gian tranh cdi. Nhiéu du an phan mém that bai 1a do nhiing
ngudi phat trién khéng c6 dugc sy hiéu biét chung vé& cic van dé trong kién trac phan
mém. Do d6, mau thiét ké c6 thé st dung nhu mot ngudn cung cip nhing thuat ngir va
khai niém dé nhanh chéng hinh dung ra “birc tranh” cua giai phap trong qua trinh thiét ké.
Hon nita, néu mau thiét ké dugc st dung mot cach hi¢u qua thi dé dang dua ra dugc kién
trac hé thong ban dau va viéc bao tri phan mém sau nay ciing duoc tién hanh thuan loi hon.

Mau thiét ké hé tro tdi sir dung kién triic va mé hinh thiét ké phan mém quy md
I6m. Can phan biét mau thiét ké voi framework. Framework hd trg tai st dung moé hinh
thiét ké va ma nguén & mire chi tiét hon. Trong khi do, mau thiét ké duoc van dung ¢ muc
tong quat hon, giup cic nha phat trién hinh dung va nhan biét cac cdu trac tinh va dong
cling nhu quan hé twong tac giita cac giai phap. trong qua trinh thiét ké tmg dung ddi véi
mot linh vyuc riéng biét.

Mau thiét ké la da twong thich nghia'la n6 khong phu thudc vao ngdn ngit 1ap trinh,
cong nghé hodc cac nén tang 1onshu J2EE ciia Sun'hay Microsoft .NET. Tiém ning ung
dung cua mau thiét ké 1a rat 1on. Cac kiéntrac dua trén mau thiét ké da duoc sur dung kha
nhiéu trong cic phdn mém’ma ngudn ma, trong nén tang J2EE hodc .NET... Trong cac
dang ung dung nay, c6'thé.dé dang nhin ra mot sb tén 16p chira cac mau thiét ké nhu
Factory, Proxy, Adapter...

7.4.2 Str dung miu thiét ké nhu thé nao?

Céc mau thiét ké can phai thay d6i dé phii hop véi tinh hudng sir dung cu thé. Sau day la
mot s6 1y do vi sao can su diéu chinh nhu vay:

e Sy khéc biét vé ngdn ngir bién dich: Cac ngdn ngir 1ap trinh ké ca cac ngdn ngir
hudng d6i twong déu cé nhitng khac biét nhau nhu ¢t phép, bién dich...Do dé, cac
mau thiét ké can phai hiéu chinh sao cho phd hop véi ngén ngir dang st dung cho
du an.

e Sy khéc biét vé quan d@iém: Thong thudng, c6 thé co nhiéu giai phap d6i véi mdi
van dé dat ra trong khi thiét ké. Do d6, mot mau thiét ké duoc dua ra boi mot
chuyén gia hoac mét nhom céac chuyén gia khong c¢6 nghia 1a n6 da la hoan hao.

e Sy khac biét ve kiéu: Thiét ké va kiéu ma hoa cd thé nay sinh tir nhiéu ngudn nhu
kinh nghiém, nguyén tic viét ma cua doanh nghiép, cac yéu cau caa mot thu vién
hodc framework. Néu mot md hinh khdng phu hop voi kiéu ma du an si dung thi
ching ta phai diéu chinh no.
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e Vdn dé khac nhau: Mai mot mau thiét ké phai duoc thé hién hét sic tong quét nén
mot sé md hinh I6p trinh bay trong mau cé thé s& khong duoc str dung. Vi dy, trong
mau thiét k& Observer (xem Chuwong 10), cac lép ConcreteObserver va
ConcreteSubject c6 thé khong duogc sir dung vi khéng phu hop véi tinh hudng thiét
ké cua ching ta.

e Thanh phan, ké thira va da ké thira: Cac ngdn ngit hudng ddi tuong va cac nha phat
trién thuong cd su khac biét trong cach sir dung ké thira va thanh phan. Vi du, trong
C++ c6 da ké thira nhung Java thi lai khéng c6.

e Pon gian hda: Mot mau thiét ké thuong Ia tong quét hda cho nhiéu tinh nang va do
d6 co thé s& phuc tap hon thuc té thiét ké cua yéu cau du an dé ra. Vi vay, ching ta
c6 thé 1am don gian miu d6 nham mang lai hiéu qua cao hon.

7.5 KET LUAN

Chuong nay da trinh bay mot tong quat vé khai niém mau thiét ké, cac nhém mau thiét ké
va nhitng ddc trung ciia mau thiét ké. Mot bang so sanh vé su khac biét giita mau thiét ké
va framework da duot liét ké. Dong thoi ciing da trinh bay mot s hudng dan khi nao va
cach sir dung cac mau nay. Chi tiét mo hinh va cai dat cac mau thiét ké s& duoc trinh bay
trong cac chuong tiép theo.
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BAI TAP

1. Sir dung khai niém 16p giao dién interface dé xay dung mot ing dung tinh va hién thi
lwong cua cac loai nhan vién khac nhau trong mét doanh nghiép phan mém cho trong
Bang 7.2. Yéu ciu cai dit nhu sau: Dich vu tinh lwong cung cip boi cac dbi tugng
thudc loai khac nhau nhu CategoryA, CategoryB...duoc cai dat tir getSalary () cua
interface SalaryCaculator; Lop nhan vién Employee nhan SalaryCaculator nhu 1 kiéu

thanh phan va cai dit phuong thire hién thi display().

a. V& biéu d6 UML dé thé hién cic quan hé trén.

b. Cai dit day du véi 16p thuc thi MainApp. Luong dugc tinh theo cong thirc
lvong co ban cong voi lvong lam thém gio.

Bang 7.2: Phan loai nhan vién

Nhén vién Loai
Lap trinh, thiét ké va tu van Loai A, luong co ban 2000,
tang gio 15/gio
Dai dién ban hang, quan 1y ban hang, ké toan, nhan | Loai B, lvong co ban 1500,
vién kiém chimg tang gio 10/gid
Nhan vién ban hang, nhan vién tiép thi Loai C, luong co ban 800,
tang gio 5/gid

2. Thiét ké interface Search khai bdo phuong thire tim mot mat hang nhu sdch Book trong
mot danh sach. Thiét ké va cai dat haildp tim kiém nhi phan BinarySearch va tim kiém
tudn tu LinearSearch dé thife thi cac cach tim kiém trong danh sach.

3. Thiét ké interface AddressValidator khai bao cac phwong thirc dé xac nhan cic phan
khac nhau cua mot dja chi. Thiét ké va cai dat hai 16p USAAddress (Hoa ky) va
VNAddress (Viét nam) dé xac nhan cac dia chi ciia cac nude tuong Gng.

4. Trong mdt doanh nghiép, nhan vién thuong dugc thé hién dang phan cap 16p véi 1p co
s la nhan vién Employee va sau d6 la nhan vién dai dién ban hang SalesRep, nhéan
vién tu van Consultant.. . Hay tao mot s phuong thic sau day trong 16p Employee:

e Luu va hién thi dit liéu nhan vién
e Truy nhap thudc tinh nhan vién nhu tén, id
e Tinh thu nhap hang thang cho nhan vién

a. St dung 16p triru twong abstract dé cai dit yéu cau trén. Chu rang cac phuong thirc
dau 1a chung cho cic loai nhan vién, nhung tinh thu nhap hang thang lai 1a khac
nhau cho cac loai nhan vién.

b. Sir dung 16p interface dé cai dat. So sanh hai cach cai dt nay.
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CHUONG 8: CAC MAU THIET KE TAO DUNG

Chuong nay tap trung trinh bay nhung mau thiét ké tao dung, ndi dung bao gé)m cac mau
thiét ké:

e Miu factory method

e Mau Singleton

e Mau Abstract factory

e Mau Prototype

e Mau Builder
8.1 MAU THIET KE FACTORY METHOD

8.1.1 Pit van dé

Trong cac ngdn ngir 1ap trinh hudng ddi twong nhu Java, cac 10p con trong cdy phan cip
16p c6 thé cai dat dé phuong thic 16p cha dé cung cap céc kiéu chire ning khac nhau cho
cung tén phuong thirc. Khi méot ddi twgng tng dung'biét chinh x4c chirc ning can thiét, nd
s& khoi tao truc tiép 16p nio cung cap chirc ning/do.

Tuy nhién, ¢ nhimng tinh huéng ma ddifuong tmg dung chi biét can phai truy nhap 16p
bén trong cdy phan cap nhung khong biét chinh xac chon/1ép con ndo. Nhu vy, can phai
cai dat mot quy tic chon 16p dwa vaomot sd yéu ténhy trang thai ciia ing dung dang chay,
ciu hinh...Tuy nhién, cach lam nhitr vay.co thé din dén nhiéu bat loi:

e Gay nén sy két ndi chat gitra d6i twong img dung va cdy phan cap dich vu.

e Khi quy tic chon'16p thay d6i thi moi d6i twong ing dung ciing thay doi theo.

e Quy tic chon 16p doi hoi @di trong tng dung phai biét ddy du vé sy ton tai va chiic

nang ctia mdi 16p nén cai dat co thé co nhitng cau 1énh diéu kién bét hop 1y.
8.1.2 Ciu tric miu

Mau thiét ké Factory method ¢ thé khac phuc nhugc diém trén bang cach dong goi
chtrc nang yéu cau va khoi tao ciing nhu chon 16p thich hop bang mot phuong thire goi 1a
factoryMethod. Phuong thirc nay ciing dugc dinh nghia nhu mét phuong thirc trong mot
16p:

e Chon 16p thich hop tir ciy phan cp 16p dwa vao ngit canh tng dung va nhung yéu

t6 khéc

e Khoi tao 16p da chon va trd lai mot thé hién cua kiéu 16p cha
Khac véi biéu @6 Hinh 8.1, trong Hinh 8.2, factoryMethod tra lai thé hién 16p d& chon nhur
dbi twong cua kiéu 16p cha nén ddi twong tng dung khong can biét su ton tai cua cac 16p
trong phan cap. Mot cach don gian dé thiét ké factoryMethod 1a tao ra mot 16p triru twong
abstract hay mét giao tiép interface Creator chi dé khai bao factoryMethod(). Khi d¢6 mot
16p con ConcreateCreator s& duogc thiét ké dé cai dit toan bo factoryMethod(). Ta ciing c6
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thé lam cach khéc 1a cai dat 16p Creator cu thé véi cai dit mic dinh factoryMethod() trong
d6. Cac 16p con khac cua 16p Creator s& cai dé 1én quy tic chon 16p cu thé
factoryMethod().

Client

App object I~ ParentClass

| | |
| | |
| | |
| ! |
M
| ~ |
.
| LN |
| BN ~~e |
| s [
Y ~

| | : SubClass_2 SubClass_ 1 :
| ) |
I_ _______ J U J—

Class Hierarchy

ParentClass

|Factory Method | Implementation
|

|
|
|
|
——————— ——
|
|
|
|
!

ConcreteCreator

factoryMethod() :ParentClass

| v |
<<cinterfaces> |
| Creator |
| cs o s
| factoryMethod() :PazentClass | | Subclass 2 Subclass 1
| Q | = //?
| ! | |7'/_ e — _/_/ ______ —!
| - -~
| e //
| ) -
|
|
|

Hinh 8.2: Péi twong client truy nhip ciy phan cip dich vu qua factoryMethod
8.1.3 Tinh hudng ap dung

Sau ddy 1a mot s6 tinh hudng c6 thé ap dung Factory method:

e Khi mudn tao ra mot framework dé c6 thé mo rong sau nay, viée st dung miu
factory method s& cho phép quyét dinh mém déo khi chi ra loai d6i twong nao dugc
tao ra.

e Khi mubn mot 16p con, mé rong tr mot 16p cha, quyét dinh lai d6i tugng dugc khoi
tao.

e Khi ta biét khi nao thi khoi tao mot ddi twong nhung khong biét loai ddi twong nao
duoc khoi tao.
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e Khi ta can mot vai khai bao chong phuong thire khéi tao voi danh sach cac tham sé

nhu nhau, diéu ma Java khong cho phép. Thay vi diéu d6 ta sir dung cac Factory
Method véi cac tén khac nhau.

e Factory Method thuong duoc cai dat cung voi Abstract Factory va Prototype va sé
duogc trinh bay sau. Khi d6 16p chira Factory Method thuong dugc goi 1a Template
Method.

8.1.4 Vidu

Thiét ké chirc ning dua ra log cac thong diép trong mot ing dung. Log thong diép thich
hop vao ding thoi diém can thiét dem lai nhiéu ich loi dé bat 18i va theo ddi img dung. Vi
chirc ning log thong diép c6 thé can dén cho nhiéu client khac nhau, nén c6 thé cai dat
chte ning nay trong mot 16p interface Logger. Khi d6, cac 16p cai dit cua Logger c6 thé
xtr ly dé dua ra thong diép dudi dang khac nhau cho cac phuong tién khac nhau.

Vi du, hai cai dit FileLogger c6 chtc niang luu thong diép dén vao file log;
ConsoleLogger hién thi thong diép dén trén man hinh. Hay xét xem mot dbi twong tng
dung LoggerTest sir dung cac dich vu cung cdp boi cac cai dit ndy sé& nhu thé ndo. Ta cd
thé xay dung bang cach sir dung file tinh chat logger.properties. Piéu nay doi hoi ddi
tuong (mg dung phai biét sy ton tai cua Logger.€ting nhu cic 10p con ctia nd va cung cap
cai dat dé chon va khoi tao cai dat Logger (Hinh.8.3).

s<interfaces>
ConsolelLogger Logger
_______ _[>
log(msg:String) log(msg:String)
A
! 4
| |
<<creates#> | |
| |
L I
LoggerTest <<createsss FileLogger

log(msg:String)

Hinh 8.3: LoggerTest truy nhap truc tiép

Khi 4p dung mau Factory method, viéc chon va khéi tao Logger thich hop cé thé duoc
dong gb6i bén trong phuong thitc getLogger trong 16p LoggerFactory (Hinh 8.4).
LoggerFactory voi phuong thirc getLogger dong vai trdo nhu ConcreteCreator nhu trong
Hinh 8.2.
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- <<interfaces>
ConsolelLogger
Logger
——————— SN
log (meg:String) log(msg:String)
I
LoggerTest | 4‘

} <<Createss>x }
| 1

LoggerFactory FileLogger

<<Createss:
<<l1588>>
getLogger () :Logger log(msg:String)

Hinh 8.4: LoggerTest truy nhiap voi LoggerFactory

Ma ngudn java cho cai dit v6i factory method.

//Logger

public interface Logger {

public void log(String msg);

}

//FileLogger

public class Filelogger implements Logger {
public void log(String msg) {

FileUtil futil = new FileUtil () ;
futil.writeToFile("log.txt”, msg, true, true);
}

}

//ConsoleLogger

public class ConsolelLogger implements Logger {
public void log(String msg) {
System.out.println (msg)s

}

}

//LoggerFactory

public class LoggerFactory {

public boolean isFileLoggingEnabled () {
Properties p = new Properties|();

try {

p.load (ClassLoader.getSystemResourceAsStream (
"Logger.properties™));

String filelLoggingValue =

p.getProperty ("FileLogging") ;

if (fileLoggingValue.equalsIgnoreCase ("ON") == true)
return true;

else

return false;

} catch (IOException e) {

return false;

}

115




CHUONG 8: CAC MAU THIET KE TAO DUNG

}

//Factory Method

public Logger getLogger () {

if (isFilelLoggingEnabled()) {

return new FilelLogger();

} else {

return new ConsolelLogger();

}

}

}

//LoggerTest

public class LoggerTest ({

public static void main(String[] args) {
LoggerFactory factory = new LoggerFactory();
Logger logger = factory.getlLogger();
logger.log("A Message to Log");

}

}

8.2 MAU THIET KE SINGLETON

8.2.1 Pit van dé

Hay xét tinh huéng mot ddi twong c6 chié ning két ndi dirlidu dé cap nhat thong tin nhu
thay d6i, thém, x6a...R8 rang, khi do-chi co6 duy nhat mot dbi twong trong vong doi cua
tmg dung nay. Mau Singleton 13 16p‘duoc st dung trong nhitng trudng hop nhu thé dé dam
bao rang c6 mot va chi mot thé hién déi tuong. Lép Singleton bao dam khoi tao duy nhat
bang cach sir dung tham chiéwd@én chinh né.

8.2.2 Céu tric miu

Biéu db 16p cho Singleton dwge thé hién nhu trong Hinh 8.5, trong d6 ham getInstance()
dat ¢ dang static va khoi tao ddi tugng trong chinh 16p Singleton.

8.2.3 Tinh hudng ap dung

Mau singleton thong thuong dugc cai dit véi cac mau abstract factory, builder, prototype.
8.2.4 Vidu

Tr6 lai vi du trong 8.1 khi thiét ké v6i méau factory method. Cai dat FileLogger cua giao
tiép interface Logger nham chuyén thong diép vao file log.txt. Néu chi c6 mot thé hién vat
1y cua ddi twong dai dién thi s& tot hon. Trong mdt ing dung, khi nhitng d6i tugng client
khac nhau truyén nhiing thong diép vao mot file thi s& c6 kha ning 1a nhiéu thé hién cia
16p FileLogger st dung boi timg ddi tuong client. Pidu ndy ¢ thé ddn dén nhiéu van dé do
cac d6i twong khac nhau dong thoi truy nhap vao cung file.
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Singleton:ohj = Singleton: getlstancea; DT

Hingletan |
static instance : Singleton Teoaatess= Clignt

=

private Singleton)
static getinsta noefl s Singleton

public static Singleton getinstance]
if (instance==null) .
instance = new Singleton(l;
return instance: '

Hinh 8.5: Biéu dd 16p ciia singleton
Mot trong nhiing giai phap 1a duy tri mot thé hién cta 16p FileLogger trong bién toan
cuc cta tmg dung. Thé hién nay co thé dugc truy nhip boi tit ca client bang cach cung cap
cho n6 mot diém truy nhap toan cuc duy nhit. Tuy nhién, cach 1am nhu vdy khong thé giai
quyét tron ven van dé. Mot 1a khong ngin ngira duoc client tao cac thé hién méi tir 16p
FileLogger. Hai 1a no ciing khong tranh dugc nhiéu. ludng trong cing client thuc thi
phuong thire log.

Mot giai phap khac 1a ap dung khai niémr gidm sat (dam bao khong co hai luéng duoc
phép truy nhap cing mot ddi tuwong tdi cing thoi diémi) va khai bao phwong thirc
log(String) 1a dong bo. Piéu nay trank dugc nhidu luéng cing thyc thi mot phuong thirc
nhung khong ngin cac d6i tuong client.tao nhiéu thé hién cua 16p FileLogger.

Ngoai viéc can khai bao tinh ‘d6ng b ctia phuong thirc log, chung ta ciing phai can
dam bao rang chi ton tai miot thé hién cua FileLogger sudt trong vong doi cta ing dung.
Dé thyc hién duoc viée ndy, ehung ta s& thay doi 16p FileLogger thanh 16p singleton (xem
Hinh 8.6).

—$8ingleInstance

FileLogger

logger:Filel.ogger

synchronized log(msg:String)
getLogger():FileLogger

Hinh 8.6: Lop FileLogger thé hién nhw singleton

//Singleton Filelogger class
public class Filelogger implements Logger
private static FilelLogger logger;

//Ng&n ngua client su dung céu tu
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private FileLogger () {

}

public static Filellogger getFilelLogger () {
if (logger == null) {

logger = new FilelLogger();

}

return logger;

}

public synchronized void log (String msqg) {
FileUtile futil = new FileUtil () ;
Futil.writeToFile (“log.txt”, msg, true, true);
}

}

//Lép LoggerFactory

public class LoggerFactory ({

public boolean isFilelLoggingEnabled () {
Properties p = new Propertiesy();

try {

p.load (ClassLoader.getSystemResourceAsStream (
"Logger.properties'™)) ;

String fileloggingValue =

p.getProperty ("FileLogging") ;

if (filelLoggingValue.equalsIgnoreCase ("ON") == true)
return true;

else

return false;

} catch (IOException e) {

return false;

}

}

//Factory Method

public Logger getLogger () {

if (isFilelLoggingEnabled()) {

return new FileLogger () :;
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} else {

return new Consolelogger();
}

}

}

Viéc tao private cho céu tir private FileLogger() 1a nhim ngin cac ddi tuong client tao ddi
tuong FileLogger nhung nhimg phuong thirc khac trong FileLogger co thé truy nhap dugc
cAu tir nay.

8.3 MAU THIET KE ABSTRACT FACTORY

8.3.1 Pit vin dé

Trong cac hé diéu hanh hay phan mém c6 giao dién d6 hoa, thuong c6é mot bo cong cu
cung cap mot giao dién ngudi ding dya trén chuin “nhin va cam nhan”. Vi du, trong
chuong trinh trinh din tai liéu Powerpoint, ¢6 rat nhiéu kiéu giao dién nhu viy va ca
nhitng hanh vi giao dién nguoi ding khac nhau diroc thé hién ¢ day nhu thanh cudn tai

li¢u, cura s0, nit bam, hdp soan thao...

Néu xem ching 13 cac ddi twong thi ching c6 mot sé ddc diém va hanh vi kha gidng
nhau vé& mat hinh thire nhung lai khae nhau vé cach thuc hién. Chfmg han ddi tuong nut
bam Vva ctra s, hop soan thdo cé eting cac thude tinh'la chiéu rong, chiéu cao, toa d...va
¢6 cac phuong thire 1a Resize(), SetPosition()... Tuy nhién, cac ddi tugng nay khong thé gop
chung dugc vao mot 16p viac d6i tuong & day du co cung giao dién nhung cach thyc hién
cac hanh vi tuong tng lai hoan toan khac nhau.

Van d¢ dat ra 1a c6 thé xay dung mot 16p tong quat chira nhitng diém chung cia cac doi
tuong nay dé tir d6 c6 thé dé dang sir dung lai. Trong chwong trinh xay dung Powerpoint,
16p WidgetFactory da dugc xdy dung dé cac 10p cua cac ddi tuong cira so, nut bim, hop
soan thao ké thira tir 10p nay.

Mau AbstractFactory 1a mot miu thiét k& nham cung cép cho trinh khach mét giao tiép
interrface dé cho cac dbi twong thudc cac 16p khac nhau nhung c6 chung giao tiép co thé
hoat d6ng ma khong phai truc tiép lam viéc véi ting 16p con cu thé.

8.3.2 Céu triic miu

CAu tric mau duoc cho trong Hinh 8.7. Trong dé:

e AbstractFactory: 1a 16p triru tugng, tao ra cac ddi tuong thudc hai 16p triru tuong la
AbstractProductA va AbstractProductB.

e ConcreteFactoryX: 1a 16p ké thira tir AbstractFatory, 16p nay sé tao ra mot dbi
tuong cu thé.
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e AbstractProduct: 13 cac 16p triru tuong, cac dbi tuong cu thé s& 1a cac thé hién cua
cac 16p dan xudt tir 16p nay.

Abstracir actory

ge Clignt
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Hinh 8.7: Cau titic Abstract Factory
8.3.3 Tinh hudng ap dung

° Ung dung sé& dugc cAu hinl véi'mot hodc nhiéu ho san phém va cac doi tuong can
phai dugc tao ra nhu la mot tap hop dé co thé tuong thich véi nhau.

e Phia trinh khach khong phu thudc vao viéc nhitng san phdm duogc tao ra nhu thé
nao.

e Chung ta mudn cung cap mot tap cac 16p va muon thé hién céc rang budc, cac moi

quan h¢ gitra ching ma khong phai 1a cac thuc thi ciia chiing.

e Mau abstract factory thuong dwgc cai dit cung véi cac mau singleton, factory

method va do6i khi con dung véi prototype.
8.3.4 Vidu

Ching ta tao ra cac 16p giao tiép Shape va Color va nhitng 16p cu thé cai dit cac giao tiép
nay https://www.tutorialspoint.com/design_pattern/abstract_factory pattern.htm). Sau do
tao ra mot factory trou tuong AbstractFactory. Cac 16p
Factory ShapeFactory va ColorFactory 13 nhitng 16p mé rong cua AbstractFactory. Pong
thoi cling tao ra 16p FactoryProducer (Hinh 8.8). Lop AbstractFactoryPatternDemo st
dung FactoryProducer dé lay d6i twong AbstractFactory. N6 s& truyén thong tin CIRCLE
| RECTANGLE / SQUARE cho Shape dén AbstractFactory dé lay kiéu d6i twong can
thiét. N6 ciing truyén thong tin RED / GREEN / BLUE cho Color dén AbstractFactory dé

c6 duogc kiéu mau doi tugng can.

120



CHUONG 8: CAC MAU THIET KE TAO DUNG

AbstractFactory FactoryProducer uses AbstractFactory
uses PatternDemo
A m— €
+getFactory(): - 3
+getShape() : Shape T R +main() : void
+getColor() : Color
extends
extends
ShapeFactory ColorFactory
+getShape():Shape +getColor():Color
creates l creates l
Shape <Interface>> Color <<Interface>>
+drawl() : void +fill() : void
implements implements
implement implement
Circle Square Rectangle Red Green Blue

Hinh 8.8: Bi¢u do 16p cho factory triru twong ciia Shape va Color

Mai ngudn java cta Hinh 8.8 duoe cho duéi day

public interface Shape {
void draw () ;
}

public class Rectangle implements Shape {

@Override
public void draw () {
System.out.println("Inside Rectangle::draw() method.");

}

public class Square implements Shape {

@Override
public void draw () {
System.out.println ("Inside Square::draw() method.");
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public class Circle implements Shape {
@Override
public void draw () {

System.out.println ("Inside Circle::draw() method.");

public class Green implements Color {
@Override
public void £i11() {

System.out.println("Inside Green::fill () method.");

}

public class Blue implements Color ({
@Override
public void £i1l1l() {

System.out.println ("Inside Blue::fill () method.");

}
public abstract class AbstractFactory/{

abstract Color getColor (String.color) ;
abstract Shape “getShape (String shape) ;
}
public class ShapeFactory extends AbstractFactory ({
@Override
public Shape getShape (String shapeType) {
if (shapeType == null) {
return null;
}
if (shapeType.equalsIgnoreCase ("CIRCLE")) {
return new Circle () ;
}else if (shapeType.equalsIgnoreCase ("RECTANGLE")) {
return new Rectangle();
}else if (shapeType.equalsIgnoreCase ("SQUARE")) {

return new Square () ;
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return null;

@Override
Color getColor (String color) {

return null;

}

public class ColorFactory extends AbstractFactory {
@Override
public Shape getShape (String shapeType) {
return null;
}
@Override
Color getColor (String color) {
if (color == null) {
return null;
}
if (color.equalsIgnoreCase ("RED") ) A
return new Red()¥y
}else if (coloxr.equalsIgnoreCase ("GREEN")) {

return new Green () ;

}else if (color.equalsIgnoreCase ("BLUE")) {

return new Blue();

return null;

}
public class FactoryProducer {
public static AbstractFactory getFactory (String choice) {
if (choice.equalsIgnoreCase ("SHAPE")) {

return new ShapeFactory();
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}else if (choice.equalsIgnoreCase ("COLOR")) {
return new ColorFactory();

}

return null;

}
public class AbstractFactoryPatternDemo {
public static void main(String[] args) {
//get shape factory

AbstractFactory shapeFactory =
FactoryProducer.getFactory ("SHAPE") ;

//get an object of Shape Circle

Shape shapel = shapeFactory.getShape ("CIRCLE") ;
//call draw method of Shape Circle
shapel.draw () ;

//get an object of Shape Rectangle

Shape shape2 = shapeFactory.getShape("RECTANGLE") ;
//call draw method of Shape Rectangle
shape?2.draw () ;

//get an object ofl ShapenSquare

Shape shape3 =sshapeFactorysgetShape ("SQUARE") ;
//call draw/method of Shape Square
shape3.draw () ;

//get color factory

AbstractFactory colorFactory =
FactoryProducer.getFactory ("COLOR") ;

//get an object of Color Red

Color colorl = colorFactory.getColor ("RED") ;
//call fill method of Red

colorl.fill () ;

//get an object of Color Green

Color color2 = colorFactory.getColor ("Green") ;

//call fill method of Green
color2.£i11 () ;
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//get an object of Color Blue

Color color3 = colorFactory.getColor ("BLUE") ;
//call fill method of Color Blue
color3.£f111();

8.4 MAU THIET KE BUILDER
8.4.1 Pit van dé

Céc tmg dyng 16n thuong c6 nhiéu chirc ning phtc tap va giao dién d6 so. Khi do, viéc
khoi tao ing dung thudng gip nhiéu kho khan. Néu don tit ca cong viée nay cho mot ham
khoi tao thi s& rat kho kiém soat va hon nita khong phai lac nao cac thanh phan ung dung
cling dugc khoi tao mot cach dong bo. Vi ¢6 nhitng thanh phan dugc tao ra vao luc dich
chuong trinh nhung ciing ¢6 thanh phan dugc tao ra tuy theo timg yéu cau ciia ngudi ding
hay ngit canh ctia tng dung. Do vay, cach tot nhat la-giao cong viéc ndy cho mot ddi tuong
chiu trach nhiém khdi tao va phan chia viéc khoitaoimg dung dé c6 thé tién hanh khoi tao

mot cach riéng bi€t & cac hoan canh khac nhau.

Hiy tuong tugng viée tao ra dbi tuong gibng nhu viéc chung ta tao ra chiéc xe dap.
Pau tién la tao ra khung xe, sau dé la banh xe, xich, lip...Viéc tao ra cidc bd phan nay
khong nhét thiét phai duoc thuc hién mdt.cach déng thot hay theo mot trat ty nao ca va no
¢6 thé dugc tao ra mot cach-ddelap boi nhidunguoi. Nhung trong mot mé hinh san xuat
nhu vay, bao gio viéc tao ra chiéc xe cling duogc khép kin dé tao ra chiéc xe hoan chinh, d6
12 nha may san xuat xe dap. Ta goi ddi twong nha may san xuét xe dap nay 1a nguoi xdy
dung (builder)

Builder 1a mau thiét ké duoc tao ra dé chia cong viéc khoi tao mot ddi tuong phuc tap
thanh khoi tao cac ddi twong riéng ré dé tir d6 c6 thé tién hanh khoi tao ddi tugng trong cac
nglr canh khac nhau.

8.4.2 Céu triic miu
CAu tric mau duoc cho trong Hinh 8.9. Trong dé:

e AddressDirector 1a 16p tao ra ddi tuong Address

e AddressBuilder 12 16p triru tugng cho phép tao ra mot ddi twong Address bing céac
phuong thirc khoi tao timg thanh phan cua Address.

e USAddressBuilder 1a 16p tao ra cac Address. USAddressBuilder s€ tao ra dia chi
theo chuén cua USA.
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AddressBullder

AddressDirector

ShuildStreet() ; void

Pt S
®contructAddress() ‘Eﬂz:ggg;gﬁgﬁlioid
‘getAddressO D Address

Address %

Rstrost :
city P USAddressBuilder

&region

Hinh 8.8: Biéu dd 16p véi Builder

8.4.3 Tinh hudng ap dung

MAu Builder thuong dugc cai dit cing v6i cac mau nhu Abstract Factory. Y nghia quan
trong ctia Abstract Factory 13 tao ra mot dong cac dbi tuong dan xuat (ca don gian va phirc
tap). Ngoai ra Builder con thuong dugc cai dit kém véi mau Composite. Mau Composite
thuong la nhitng gi ma Builder tao ra.

8.4.4 Vi du

Xét 16p Address voi cac thanh phan nhu sau: Street, €ity va Region. Ta phén ra viéc khoi
tao mot doi tugng Address thanh cac phan: buildStreet, buildCity va buildRegion.

Address.java
Address.java
class Address/{
private String street;
private String city;
private String regions
/**
* @return the city
*/
public String getCity () {
return city;
}
/**
* @param city the city to set
*/
public void setCity(String city) {
this.city = city;
}
/**
* @return the region
*/
public String getRegion () {
return region;
}
/**

* (@param region the region to set
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*/
public void setRegion(String region) {
this.region = region;
}
/**
* @return the street
*/

public String getStreet () {
return street;
}
/**
* (@param street the street to set
*/
public void setStreet (String street) {
this.street = street;
}
}

AddressBuilder.java

abstract class AddressBuilder{

abstract public void buildStreet (String .street) {}
abstract public void buildCity (String city) {}
abstract public void buildRegion(String region) {}
}

USAddressBuilder.java

class USAddressBuidder extends AddressBuilder {
private Address add;

public void buildStreet (String street) {
add.setStreet (street) ;

}

public void buildCity(String city) {
add.setCity(city):;

}

public void buildRegion (String region) {
add.setRegion (region) ;

}

public Address getAddress () {

return add;

}

}

AddressDirector.java

class AddressDirector{
public void Contruct (AddressBuilder builder, String street,
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String city, String region) {
builder.buildStreet (street);
builder.buildCity (city)
builder.buildRegion (region) ;
}

}

Client.java

class Client{

AddressDirector director = new AddressDirector () ;
USAddressBuilder b = new USAddressBuilder();
director.Contruct (b. “Street 017, “City 01”, “Region 017);
Address add = b.getAddress()

}

8.5 MAU THIET KE PROTOTYPE

8.5.1 Pit van dé

Nhu d3 trinh bay trong cac muc trén, ca hai mau factory method va abstract factory cho
phép tién trinh doc 1ap tao ra cac ddi tuong. Prototype cling giai quyét van dé tuong tu
nhung theo cach khéc linh hoat hon. N6 1a mau thiét ké c6 thé chi dinh mot dbi tuong dac
biét dé khai tao. N6 sir dung mot thé hién co'ban roi sau @6 sao chép ra cac ddi tugng khac
tir mau d6i twong nay.

8.5.2 CAu tric mau

Céu triic mau dugc cho trong Hinh 8.10

Client Frototype

~‘.'i‘i';,rl.")n'l:n'?E-|j

&

*cloneProtatige()

ConcreteProtatype ConcreteProtatype2

‘myCIonel_j ‘rn},rlilonel_j

Hinh 8.10: Biéu d 16p cho prototype
Trong do:

e Prototype la 16p triru tugng cai dat phuong thire myClone() — mét phuong thirc
copy ban than ddi tuong di ton tai.

e ConcretePrototypel va ConcretePrototype2 1a cac 16p ké thira tir 16p Prototype.
8.5.3 Tinh hudng ap dung

Khi muén khoi tao mot ddi twong bang cach sao chép tir mot ddi twong da ton tai. Mic du
d6i khi ddi choi nhau, mau prototype va abstract factory c6 thé két hop voi nhau.
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8.5.4 Vi du
H¢ quan ly dia chi (Hinh 8.11).
Address
e ctroet
ity
Secountry

®oddress[str, cit, coull
®oddress[str, cit]0
*rddress[str]0
‘Address@
*Oihject copy)

I

1

public Object cops
return news Addressistreset, city, country);
i

Hinh 8.11: Biéu do 16p Address véi prototype
8.6 KET LUAN

Chuong ndy da trinh bay mot sé mau thiét ké tao duyng nhiam tao ra cac dbi tuong véi
nhimg dic trung phit hop vé6i cac tinh hudng mong mudn. Piéu nay s& dem lai hiéu qua va
chat lugng cho thiét ké. Cac mau déu kém theo biéu d6 va vi du ap dung dé c6 thé hinh
hung cu thé cach cai dit cac mau nay trong thuc té.

BAI TAP
1. Thém logger méi DBLogger trong Vi du 8.1.dé log thong diép vao co s¢ dit licu.

2. Tao 16p con cua 16p LoggerFactory va eai d¢ phuong thirc getLogger dé cai dat mot
quy tic chon 16p khac.

3. BO6 sung thém cac 16p dia chifrong Hinh 8.8 va viét mot chuong trinh dé chay két qua

4. Hay xay dung tmg dung-quén 1y dir liéu khdch hang dya trén mau abstract factory voi
yéu cau nhu sau:

e Chirc nang co ban 1 xde thuc va luu dir lidu khach hang nhap vao gdm: account,
dia chi va dir liéu thé tin dung

e Ung dung phai hoat dong dugc trong ca hai mode 1a may ban va qua mang

e Ung dung c6 thé sir dung RMI va luu dit liéu vao may chi trung tim. Khi may chu
tir xa khong hoat dong, ngudi sir dung c6 thé thao tac vi may dé ban

5. Hoan thién vi du trong mau thiét ké Builder
6. Thiét ké va cai dat 16p két ndi dir liéu nhu singleton

7. Cai dat mau prototype trong vi du 8.5.4
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CHUONG 9: CAC MAU THIET KE CAU TRUC

Chuong nay tip trung trinh bay mot sé mau thiét ké céu tric, ndi dung bao gdm cac mau

thiét ké sau day:

Mau Adapter
Mau Bridge
Mau Composite
Mau Decorator
Mau Facade
Mau Flyweight
Mau Proxy

9.1 MAU ADAPTER

9.1.1 Pit van dé
Xét hai tinh hudng sau day:

Mot 16p cong cu duoc thiét ké nham st dung lainhung khong thé dung duoc do
giao dién ciia n6 khdng thich hop véi ting dung dwoc yéu cau trong mot mién nao
d6. Adapter da dwa ra mot giai phap cho van dé nay.

Ta mudn sir dung mot 16p da ton tai, tuy nhién giao dién ctia no khong phu hop véi
giao dién ciia mot 16p ma ta yéu caus. Vi vay ta mudn tao ra mot 16p co kha ning
dung lai bang cach két hop 10p d6 véi cac 16p khong lién quan hodc khong duoc dy
doan trudc va co giao dién twong thich. V&i dbi tuong adapter, ta can st dung mot
vai 10p con da ton tai. Nhung dé 1am cho céc giao dién ciia ching tuwong thich voi
nhau bang viéc phan 16p cac giao dién d6 1a viéc 1am khong thyc té, dé 1am duogc
diéu nay ta dung mot d6i twong adapter dé bién doi giao dién 16p cha cua noé.

Adapter 1a mau thiét ké dung dé bién doi giao dién ctia mot 16p thanh mot giao dién khac

ma client yéu cau. N6 gitp cho cac 16p khong thé hoat dong voi nhau bang cach bién do6i

giao dién sao cho chung c6 thé twong thich véi nhau.

9.1.2 CAu tric mau

Céu truc dugc cho trong Hinh 9.1, trong do:

Target 1a mét Interface xac dinh cac chirc nang, yéu cdu ma Client can s dung

Adaptee 13 16p chira cac chirc ning ma Target can sir dung nham tao ra cac chtc
ning ma Target can cung cip cho Client.

Adapter cai dat phuong thirc tir Target va st dung ddi tuong 16p Adaptee, Apdater
c6 nhiém vu gin két Adaptee vao Target dé co dugc chirc ning ma Client mong
mudn.
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Adaptee

®specificRequest()

interface Target Adapter Client

Al

®reguest() ®raguest()

Hinh 9.1: C4u triac Adapter
9.1.3 Tinh hudng ap dung
e Khi ta mudn st dung mot 16p co sén nhung cong giao tiép cua né khong tuong
thich v6i yéu cau hién tai.
e Mubn tao mot 16p tai sir dung c6 thé hoat dong duoc voi nhitng 16p khac khong lién
hé gi v&i né va khong nhat thiét phai tuong thich qua cong giao tiép.
9.1.4Vidu

Mot hé théng quan 1y Phone can thyc hién mot sd chic ning nao do, trong d6 c6 mot
phuong thire tra vé sb dién thoai twong ung véi motxau ky tu ddu vao. Gia st trude do ta
d3 c6 mot 16p co chire nang chuyén céc Ky tu sb tir mot xau va ta mudn st dung chirc ning
d6 vao hé théng 1y sb dién thoai. Ma ngudn ditge cho dudi day:

//Giao tiép PhoneTarget
public interface PhoneTarget({
public String getPhoneNumber (String message);
//14y sb dién th@ai trong mét/xau
}
public GetNumberAdaptee
public String getNumber (String str) {
//14y ra dang sb trong mét xau
<..get number>

}
public Adapter implements PhoneTarget{

public String getPhoneNumber (String message) {
GetNumberAdaptee obj = new GetNumberAdaptee;
String str = obj.getNumber (message) ;
return “84”+str;

}

9.2 MAU BRIDGE
9.2.1 Pit van dé

Khi mot 16p triru tuong can bo sung thém mot vai thanh phan thi cach thong thudng 1a sir
dung ké thira. Nghia 1a dinh nghia mot giao tiép cho 16p triru tugng d6 va cac 16p con cu
thé thuc hién n6 theo cac cach khac nhau. Nhung cach tiép can nhu vay thudng la khdng
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da mém déo. Do tinh ké thira rang budc thanh phan can bd sung thém, nén sé& khé thay doi,
mé rong, va sit dung lai cac 16p triru tuong. Trong trudng hop nhu vay, sit dung mot mau
Bridge 1a thich hop nhat. Bridge 13 mau thiét ké str dung Interface dé tach riéng cai dat
phuong thirc ciia mot 16p triru twong dé hai d6i twong d6 co thé bién doi doc 1ap v6i nhau.

9.2.2 CAu tric mau

CAu trac duogc cho trong Hinh 9.2

: Abstraction
Client &implementer: Implementation

interface Implementation

»
%3t actio n0 o) de fau bz th od ()

I ?

FefineAhstraction? FefineAbstraction? Concretelmplement4 ConcretelmplementB

*defa e thod) Sdefaulttdethodp

Hinh 9.2: Miu Bridge
Trong do:

e Abstraction: 1a mot 16p triru twong khaitbao cde chirc ning va cau trac co ban. Lép
nay c6 mot thudc tinh 1a mot thé hién cua giao tiép interface Implementation, thé
hién s€ thuc hién cac chirc nang.abstractionOp() cua 16p Abstraction.

e Interface Implementation: 13 giao tiép thue thi ctia 10p cac chirc ning nao d6 cia
Abstraction.

e RefineAbstractionX: la dinh nghia cac chirc nang méi hodc cac chuc nang da co
trong Abstraction.

e ConcretelmplementY: la cac 16p dinh nghia tuong minh céc thuc thi trong 16p giao
tiép Implementation

9.2.3 Tinh hudng ap dung
Mau Bridge thudng duge ap dung khi :

e Ta mudn tranh mot rang budc ¢ dinh gitta mot abstraction va mot thanh phﬁn bod
sung thém ctia nd. CAc abstraction va cac thanh phan cai dit cua chung nén c6 kha
ning mé rong bang viéc phan chia 16p. Trong trudng hop nay, Bridge pattern cho
phép ta két hop céc abstraction va cc thanh phan bd sung thém khac nhau va mo
rong chung mot cach doc lap.

e Thay d6i trong thanh phan duoc bd sung thém ctua mot abstraction ma khong anh
huong ddi véi cac client, tirc 1a ma cta chung khong nén bién dich lai. Nghia 13 ta
mudn 13m an di hoan toan cac thanh phan bo sung thém ctua mot abstraction khoi
cac client.

e Taco mot sy phat trién rat nhanh cac 16p, hé thong phan cap 16p chi ra 1a can phai
tach mot ddi tugng thanh hai phén. Khi d6 ta mudn tao ra sy mém déo gitta hai
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thanh phan 4o va thuc thi ciia mot thanh phan, va tranh di mbi quan hé tinh giira
ching

Bridge c6 mdt ciu tric twong ty nhu mot dbi twong cua Adapter, nhung Bridge c6 muc
dich khac. No chia giao dién tir cac phan cai dit ctia no ra riéng ré& dé tir d6 c6 thé linh hoat
hon va doc 1ap nhau trong khi Adapter ddng nghia véi viéc thay dbi giao dién ctia mot ddi
tuong da tdn tai. Vi du sau day s& chi ra viéc str dung mau Bridge dé v& hinh tron c6 mau
khac nhau biang cach dung cing mot phwong thirc cua 16p triru twong nhung thé hién cai
dit khac nhau qua 16p giao tiép Bridge.

9.2.4 Vidu

Interface DrawAPI thé hién nhu 1a ciu ndi Bridge va cac 16p cu thé RedCircle,
GreenCircle cai dit giao tiép nay. Shape 13 mot 16p triru twong va s& st dung di tuong cia
DrawAPI. Lép BridgePatternDemo sé& sir dung 10p Shape dé v& hinh tron véi mau khac
nhau [23].

<<Interface>>
Shape DrawAPI

uses +drawAPI ;: DrawAP| uses

+Shape() : void

+draw() : String +drawCircle() : void

A T
extends
implement

BridgePatternDemo Cirgle RedCircle GreenCircle

-X, y, Fadius, : int

+main() : void #Cirele() : void
+draw{p#String

uses * uses f

+drawCircle() : void +drawCircle() : void

Hinh 9.3: Sir dung Bridge dé vé hinh tron c6 mau khic nhau

public interface DrawAPI {

public void drawCircle (int radius, int x, int y);
}
public class RedCircle implements DrawAPI {

@Override

public void drawCircle (int radius, int x, int y) {

System.out.println ("Drawing Circle[ color: red, radius: " +
radius + ", x: " + x + ", " + y o+ "y ;

}
}

public class GreenCircle implements DrawAPI {
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@Override
public void drawCircle (int radius, int x, int y) {

"

System.out.println ("Drawing Circle[ color: green, radius:
+ radius + ", x: " + x + ", "oy y n n]n);

}

}
public abstract class Shape {

protected DrawAPI drawAPI;

protected Shape (DrawAPI drawAPI) {

this.drawAPI = drawAPI;

}

public abstract void draw();

}

public class Circle extends Shape {

private int x, y, radius;

public Circle(int x, int y, int wradius, DrawAPI drawAPI) {

super (drawAPI) ;

this.x = x;
this.y = y;
this.radius = radius;
}
public void draw() {

drawAPI.drawCircle (radius, x,vVy)

}
public class BridgePatternDemo ({
public static void main(String[] args) {
Shape redCircle = new Circle (100,100, 10, new RedCircle()):;

Shape greenCircle = new Circle (100,100, 10, new
GreenCircle());

redCircle.draw () ;

greenCircle.draw();
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9.3 MAU COMPOSITE
9.3.1 Pit van dé

Céc tng dung dd hoa nhu bd cong cu soan thdo hinh v€ va cac h¢ théng luu gitr biéu dd
cho phép ngudi sir dung xay dung céc biéu dd phirc tap khac xa v6i cac thanh phan nguyén
thity va don gian ban dau. Nguoi st dung ¢ thé nhém mot sd cac thanh phan dé tao ra cac
thanh phan khac 16n hon, va cac thanh phan 16n hon nay lai c6 thé duoc nhom lai dé tao ra
c4c thanh phan 16n hon nita. M6t cai dat don gian 1a xac dinh cac 16p cho cac thanh phan
d6 hoa co ban nhu Text va Line, cong véi cac 16p khac cho phép hoat dong nhu cac khudn
chtra cac thanh phan co ban d6.

Nhung c6 mot van dé véi cach tiép can nay 12 ma sir dung cac 16p d6 phai tac dong 1én
cac ddi tuong nguyén thily va cac d6i tugng bao ham cac thanh phan nguyén thiy 4y la
khéac nhau ngay ca khi thoi gian nguoi st dung tac dong 1én chung l1a nhu nhau. Sy phan
biét cac ddi twong nay lam cho Gng dung trd nén phite tap hon. Mau Composite xem Xxét
viéce str dung cac thanh phan dé quy dé 1am cho cag elient khong ¢6 su phan biét trén.

Giai phap cua mau Composite 12 xdy dung mot 16p triru twong dé biéu dién ca hai
thanh phan nguyén thuy va cac 16p chira-Chling. Lép nay eiihg xac dinh cac thao tac truy
nhap va quan 1y cac ddi tugng con ctiafié: Nhu vdy, Composite 1a mau thiét ké dung dé tao
ra cac ddi twong trong cac cu tric/cay dé biéu dién hé thong phan 16p: bd phan — toan bd.
Composite cho phép céc client tic dong.dén timg ddi twong va cic thanh phan cua ddi
tugng mot cach thong nhat.

9.3.2 CAu tric miu

Componsrt

Client W crmultiiethod D) - woid

‘getl:hildo: Component
‘addComponenﬁcomponent :Component) : waid
"rernoveComponent(component rComponent) : waoid

2

Leaf Composite
Bhchildren : Co mipo ne ntf

®qefaulthdethadd : vaid chilciran

e fau fthd e th od () : woid s

l'g;uatl:hill_‘(:l :Componennt

l‘.au:l|:Il3|:|rn|:||:|neni:u::|:|rn|:u:|nent: Component): woid
remowve Componenticomponent : Component): wiid

far all component in children] T

caomponent. defaulthethod
!

Hinh 9.4: Miu composite
Trong do:
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e Component: 1a mot giao tiép interface dinh nghia cac phuwong thtrc cho tit ca cac

phan cua cdu trac cdy. N6 ¢o thé duge thuc thi nhu mot 16p triru twong khi ta can

cung cAp cac hanh vi cho tit ca cac kiéu con. Binh thudong, cac Component khong

6 cac thé hién, cac 16p con hodc cac 16p thuc thi, nhung no6 co thé hién va dugc su
dung dé tao nén ciu tric cay.

e Composite: 13 16p dugc dinh nghia béi cac thanh phan ma nod chira. Composite chira
mot nhém cac Component, vi vy nod c¢6 cac phuong thirc dé thém vao hoic loai bo
cac thé hién cua Component. Nhimg phuong thic duoc dinh nghia trong
Component duoc thuc thi dé thuc hién cac hanh vi dic ta cho 16p Composite va dé
goi lai phuong thirc d6 trong cac dinh ctia nd. Lop Composite dugc goi 1a 16p
nhanh hay 16p chua.

e Leaf: 1a 16p thuc thi tir giao tiép Component. Su khac nhau gitta 16p Leaf va
Composite 13 16p Leaf khong chtra cac tham chiéu dén cac Component khac, 16p
Leaf dai dién cho murc thép nhét cta ciu trac cay

9.3.3 Tinh hudng ap dung
e Khi c6 mot mo hinh thanh phan véi cau trie'nhanh-14, toan bd-bo phan, ...hay khi
céu tric c6 thé cé vai mic phirc tap va dong.

e Mau thuong dung lam thanh phan lién két dén d@di twong cha 1a day chuyén trach
nhiém (Chain of Responsibility) s& duoc trinh bay sat. Mau Decorator ciing thudng
dugc str dung véi Composite.Khi'Decorator va Composite cung dugc st dung véi
nhau, ching thuong s& c6/mot.16p cha chung. Vi vay Decorator s& hd trg thanh
phan giao dién véi cac'phuong. thic nhu Add, Remove va GetChild. Mau
Flyweight gitp cho.¢hting'ta chia sé thanh phan, nhung ching s& khong tham chiéu
dén cha ctia chung. Mau Iterator c6 thé dung dé duyét mau Composite. Mau Visitor
dinh vi thao tic va hanh vi nio s& duoc phan phdi qua cac 16p 14 va Composite. CAC
mau lién quan s& dugc 1am séng to trong cac phan tiép theo.

9.3.4 Vidu

Ta hiy xem xét vi du du an Project, mot Project 1a mot hop nhiéu tac vu Task (Leaf), ta
can tinh tong thoi gian ciia dy an thong qua thoi gian ciia tt ca cac tic vu. Ma ngudn dugc
cho trong bang sau day:

public interface TaskItem{
public double getTime () ;
}
public class Project implements TaskItem{
private String name;
private ArraylList subtask = new ArrayList();
public Project () { }
public Project (String newName) {
name = newName;
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public String getName () { return name; }
public ArraylList getSubtasks(){ return subtask; }
public double getTime () {

double totalTime = 0;

Iterator items = subtask.iterator();
while (items.hasNext ()) {
TaskItem item = (TaskItem)items.next () :;

totalTime += item.getTime () ;

}

return totalTime;

public void setName (String newName) { name = newName; }

public void addTaskItem(TaskItem element) {
if (!subtask.contains (element)) {
subtask.add (element) ;

}

public void removeTaskItem(TaskItéem element) {
subtask.remove (element) ;

}
public class Task implements’ TaskItem({

private String name;
private double time;

public Task() {4}

public Task (String mewName, double newTimeRequired) {
name = newName;
time = newTimeRequired;

public String getName () { return name; }
public double getTime () {

return time;

public void setName (String newName) { name = newName; }
public void setTime (double newTimeRequired){ time =
newTimeRequired; }

}

9.4 MAU DECORATOR

9.4.1 Pit van dé
Mau decorator dugc st dung dé mé rong chirc ning ciia ddi twong ma khong phai thay doi
ma nguén ban dau hay st dung ké thira. Diéu nay co thé thuc hién duge béng cach tao mot
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d6i tuong bao phu quanh dbi twong da co v6i viée gin cac chirc ning bd sung cho cac ddi
tugng do6 (gan dong).

9.4.2 Chu tric miu

CAu triic mau cua decorator dugc cho trong Hinh 9.5. Trong do:

Component: 1a moét interface chira cac phuong thire do (¢ day 1a defaultMethod)

ConcreteComponent: 13 mot 16p ké thira tir Component, cai dit cac phuong thirc cu
thé (defaultMethod dugc cai dit tudng minh)

Decorator: 13 mot 16p 4o ké thira tir Component dong thoi ciing chira mot thé hién
cua Component, phuong thic defaultMethod trong Decorator s€¢ dugc thuc hién
thong qua thé hién nay.

ConcreteDecoratorX: 1a cac 16p ké thira tir Decorator, khai bao tudng minh cic
phuong thire, dic biét trong cac 16p nay khai bao tuong minh cac “trach nhiém” can
thém vao khi trong thoi gian chay.

Carponent

*defaultethodd :void

o

Decoraior

ConcreteComponent
acomponent CComponent

®defaulttlethodd ; void

*iefaulttethad? : void

-
defaulthMethooy IT ﬁ',k

component.defaultktethod)
}

ConcreteDecaoratorss ConcreteDecaoratorB
@ addedState - int @addedState int
®detaulthlethodd : void *defaulthlethod ; void
*oddedBehaviourd : void *oddedBehaviouro ; void
® o ctStategstate © int) - waid ®octStateistate © inth - waid
*getStated: int *getStateq int

Hinh 9.5: Mau decorator

9.4.3 Tinh huéng ap dung

Khi ching ta mudn thay d6i dong ma khong anh huong dén nguoi ding va khdng
phu thudc vao gi6i han cac 16p con; mudn mot thanh phan c6 thé thém vao hoic
loai bo khi hé théng dang chay. Hodc khi mét sb dic tinh phu thuéc ma ban mudn
ap dung mot cach dong va mudn két hop chiing vao trong mot thanh phan.

Mau Decorator khac véi Adapter, Decorator chi thay ddi nhiém vu cua dbi tuong
ma khong thay ddi giao dién ctia nd nhu Adapter. Adapter mang dén cho d6i tugng
mot giao dién mdi hoan toan. Decorator ciing c6 thé coi nhu mot Composite bi
thoai hod véi duy nhat mot thanh phan.

Decorator két hop thém phan nhiém vu vao ddi twong va cho phép ching ta thay
ddi bé ngoai cua mot ddi twong. Trong khi d6, mau strategy (s& dugc trinh bay
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trong Chuong 10) cho phép ching ta thay d6i bén trong cua dbi twong. Chung 1a
hai cach c6 thé thay phién nhau dé ta thay d6i mot d6i tuong.

9.4.4 Vidu

Gia su trong thu vién c6 céc tai li€u: sach, video...Cac loai tai li€u nay cé cac thudc tinh
khac nhau, phuong thire hién thi cta giao tiép Libraryltem s& khac nhau. Gia str, ngoai cac
thong tin vé céc thudce tinh trén, doi khi ta mudn hién thi thong tin vé doc gia da muon mdt
cubn sach nao d6 (chtc ning hién thi doc gia nay khong phai luc nao ciing mudn hién thi),
hodc mudn xem mot doan video (khong thuong xuyén). Decorator s& ho trg xay dung dbi
tugng thuc hién nhiém vu nay (Hinh 9.6).

Giao tiép interface Libraryltem dinh nghia phuong thuc display() cho tit ca cac tai liéu

cta thu vién va cac 16p tai liéu twong tng. Cac decorator cho Book va Video ké thira tir
decorator cua thu vién LibDecorator.

Libbraryltem

®displayi
Eook Yideo LibDecorator
Stitle Stitle &elibraryitermn : Libraryltem
page S minute -
displa
*dicplayi ki
I ]
BookDecorator YideoDiecorator
Spborrower *dizplayl
*dicplayil

Hinh 9.6: Sir dung Decorator cho hé quén ly thw vién

Mai ngudn duogc cho dudi days

//Pinh nghia giao tiép
public interface LibraryItem{
public void displavy(); //dady la defaultMethod
}
//Pinh nghia cac 1lép tai 1liéu
public class Book implements LibraryItem{
private String title;
private int page;
public Book (String s, int p) {
title = s;
page = p;
}
public void display () {
System.out.println ("Title: " + title);
System.out.println ("Page number: " + page);

}
public class Video implements LibraryItem{
private String title;
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private int minutes;

public Video (String s, int m) {
title = s;
minutes = m;

}

public void display () {
System.out.println("Title: " + title);
System.out.println ("Time: " + minutes);

}
[[Lép truu tuong Decorator thu vién
public abstract class LibDecorator implements LibraryItem{
private LibraryItem libraryitem;
public LibDecorator (LibraryItem 1i) {
libraryitem = 1i;
}
public void display () {
libraryitem.display () ;

}

//Cac 16p Decorator cho mdéi tai 1ié&u thu wién cdn bd sung
//trach nhiém & thoi diém chay

public class BookDecorator extends LibDecorator

private String borrower;

public BookDecorator (LibraryItem 1i, String b) {
super (1i)s
borrower = bj;

}

public void displaw() {
super.display() ;

System.out.println ("Borrower: " + borrower);

}
public class VideoDecorator extends LibDecorator
public VideoDecorator (LibraryItem 11i) {
super (11i) ;
}
public void display () {
super.display () ;
play(); //phuong thuc play video
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9.5 MAU FACADE

9.5.1 Pit van dé

Thong thudng dé giam do phirc tap, ta s& phan rd mot hé thdng thanh cac hé thdng con
trong d6 mdi hé théng con bao gdm cac 16p lién két nhau dé cung cap cac chirc nang nao
d6. Vi du, 16p Account, dia chi Address va thé tin dung CreditCard hoat dong cung nhau
dé cung cap cac chitrc nang truc tuyén cho khac hang.

Thong thuong thiét ké mot hé théng 1a phai tuan theo nguyén 1y sao cho tdi thiéu hoa
duoc su giao tiép va phu thudc gitra cac hé théng con. Mot cach dé dat duge muc tiéu nay
13 dua ra dbi tugng facade nham cung cip mot giao dién dé client dé dang giao tiép voi hé
théng con. Nghia 1a khi dé cac client s& twong tac voi dbi tugng facade thay vi tuong tac
vé6i cac hé théng con va vai trd tuong tac v6i cac hé thong con do fagcade dam nhiém. Mau
facade cung cép mot giao dién théng nhét cho mét tap cac giao dién trong mdt hé théng
con va nhu vay s& lam cho cac hé thong con dugc str dung dé& dang hon. So sanh hai thé
hién c6 va khéng c6 facade (Hinh 9.7 va 9.8).

I

| I
I SubSystem |
| Classe I
| I
| I
| I
AL |
Client & [ | '
"~ | |
H““H | ] |
v ! _Z |
. B I
g — |
Client B [ 4 - I
[ e s |G L |
- I
\ : |
\...I I
[ :
I ~__ |
I ~— |

| ]
| 3 [
I

Client B -

Hinh 9.8: Twong tac véi hé thong con qua facade
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9.5.2 Chu tric miu

Hinh 9.8 13 hé véi cac hé thdng con va facade. Mot vi du cu thé hon thé hién ¢ Hinh 9.9.

tFacade iFacade |

|
T | |
| | |
| | |
[ [ WLy [
i  — — — : : SubSwysterm :
| | | |
| | | |
| | | T |
p— w [ [ [ [
S (=Tl | | | |
| | ITE T
- — — — T Suky (=1 ui]
|
______ 0 -
| | T
| | |
My g |
Skt w=lerm St =l SubhSyrsterr |
|.£_ |

Hinh 9.9: Kién tric miu Facade

public method(f
class 1 . method1 140,
class2 method 220,

* |
|
Facade
Seclass1 - Classi
&class2 @ Class2
*method
Class Zlass2
*method] 10 2m9t2°3§;0
*ethod 120 metho 0

Hinh 9.10: Vi du cu thé véi Facade
Trong d6

e Classl va Class2 la cac 16p da co trong hé thong

e Facade 1a 16p str dung cac phuong thirc ctia Class1 va Class2 dé tao ra mot giao

dién mai nén thuong it phire tap hon khi sir dung riéng Class1 va Class2.
9.5.3 Tinh hudng ap dung
e Facade lam cho mot hé thong phtrc tap dé sir dung hon bang cach cung cap mot
giao tiép don gian ma khong can loai bo cac lya chon phuc tap.

e Facade c6 thé duoc st dung cing voi mau Abstract Factory dé cung cip mot giao
dién hoat dong cho cac hé thong con ddc lap. Abstract Factory ciing c6 thé duoc st

dung nhu mdt sy thay thé cho Facade dé an cac 16p nén dic biét.

142



CHUONG 9: CAC MAU THIET KE CAU TRUC

e Tuong tu nhu Mediator ¢ chd triru tugng hda chirc ning ctia mot 16p da ton tai.
Facade chi don thuan 13 triru twong giao dién cho mot d6i tuong hé thdng con dé
lam n6 dé st dung hon nhung khong dinh nghia mot chirc ning méi va 16p hé
théng con khong hé biét gi vé no. Tuy nhién, Mediator thudng triru twong hoda chirc

nang trung tim khong thudc vé bat ky ddi twong cong tac nao.

9.5.4 Vi du

Gia sir mot hé thong cii dd co cac thong tin vé hinh dang Circle, Square, Rectangle (Hinh
9.11). Ta xdy dung interface Shape va cac 16p cu thé cai dat Shape. Mot fagade
ShapeMaker duoc tao ra dé gui 101 goi nhan dugc tir client dén cac 16p cu thé nay. Lop
FacadePatternDemo 1a 16p client nhu vay sé sir dung 16p ShapeMaker nay [23].

FacadePatternDemo

+main() : void

Shape <<Interface>>
asks
+draw() : void
L ShapeMaker
impl
MpIEments ~circle : Shape
implement L creates -rectangle : Shape
Circle Rectangle Square Square: Shape
+ShapeMaker()
: g —= +drawCircle() : void
+draw() : void +draw() : void +draw() : void +drawRectangle() : void
+drawSquare() : void

Hinh 11: Str dung facade

public interface Shape ({
void draw () ;

}

public class Rectangle implements Shape {
@Override
public void draw () {

System.out.println ("Rectangle::draw()");

}

public class Circle implements Shape {

@Override

public void draw () {
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System.out.println ("Circle: :draw()");

}
public class ShapeMaker {

private Shape circle;
private Shape rectangle;

private Shape square;

public ShapeMaker () {
circle = new Circle();
rectangle = new Rectangle () ;

square = new Square();

public void drawCircle () {
circle.draw () ;

}
public void drawRectangled)¥

rectangle.draw () ;
}
public void drawSquare () {

square.draw () ;

}

public class FacadePatternDemo ({

public static void main (String[] args) {

ShapeMaker shapeMaker = new ShapeMaker () ;

shapeMaker.drawCircle () ;
shapeMaker.drawRectangle () ;

shapeMaker.drawSquare () ;
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9.6 MAU FLYWEIGHT

9.6.1 Pit van dé

Mau flyweight duogc str dung dé thiét ké cach tao ddi tugng hiéu qua hon. Mot sd tng dung
c6 thé sir dung cac ddi tugng xuyén sudt pha thiét ké, nhung nhu vy viéc cai dat khong tot
s& gay nhidu kho khan. Trong tinh huéng nhu vay c6 thé dung méu thiét ké Flyweight dé
giai quyét hiéu qua viéc phdi hop hoat dong giita mot luong 16n cac dbi tuong.

Khi sir dung mau nay can cha y rang cac hiéu tmg ciia n6 doi hoi phai biét rd né dugc
sir dung ¢ dau va str dung nhu thé nao. Nén sir dung mau nay khi tit ca cac didu sau day
thoa man:

o Ung dung sir dung mét s6 luong 16n dbi tugng.

e Chi phi luu trit boi s6 luong cac ddi tuong 1a 16n.

e Hau hét trang thai cta cac ddi twong c6 thé chiu tac dong tir bén ngoai.

e Ung dung khong yéu cau ddi twong dong nhat'vi cac ddi tugng flyweight co thé bi

phan ra. Viéc kiém tra tinh ddng nhat s& tfa vé ding cho cac dbi twong dugc dinh
nghia dya trén cac khai niém khac nhau.

9.6.2 CAu tric mau

FlyweightFactory
Q}ﬂyweights s Amraylist

“getF heightfhaveightiiey :int) : Fhoweight

public getFlyweight(flweightkeyw
if (flyweights[flywweightkey]exits)

: : ) Fliaweighit
EIS;{E!tum yweights{fy Wl tHey] ®deiaulthethodiextrinzicState ; inf) : vaid

S

new fly; ﬁF\
flyweights. addifly);
return fly;
]
]

ConcreteF lyweight1 ConcreteFlyweight2
&)intrinsicstate tint Q}intrinsicstate cint
®detaulthdethodiedringicState ; inf) : woid ®4otaulthlethod(edrinsicState © inf) < void

Hinh 9.12: Mau Flyweight
Trong do:

e FlyweightFactory: tao ra va quan 1y cac ddi twong Flyweight
e Flyweight: 1a mot giao tiép interface dinh nghia cac phuong thirc chuan

e ConcreteFlyweightX: 1a cac 16p thyc thi cia Flyweight, cac thé hién cua cac 16p nay
s& dugc sir dung tuy thudc vao diéu kién bén ngoai.
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9.6.3 Tinh hudng ap dung

Ung dung sir dung nhiéu dbi twong giéng hodc gan gidng nhau. Véi cac ddi tuong
gan gidng nhau, nhitng phan khong gidng nhau cé thé tach roi véi cac phan gidng
nhau dé cho phép cac phan giéng nhau c6 thé chia sé.

Nhom céc ddi tugng gan gidng nhau c6 thé duoc thay thé boi mot déi tuong chia sé
ma cac phan khong gidng nhau d duoc loai bo.

Néu tmg dung cin phan biét cac dbi twong gan giéng nhau trong trang thai gbc cua
chung.

Mau Flyweight thuong két hop véi mau Composite va thudng tot nhat 1a cai dit cac
mAu State va Strategy gidng nhu 1a flyweight.

9.6.4 Vi du

Mot vi du truyén théng ctia miu flyweight 13 cac ky tu duge luu trong mot bo xir 1i vin

ban. Mbi ki tu dai dién cho mét d6i twong c6 dir liéu 1a loai font, kich thudc font, va cac dir

liéu dinh dang khac. Vi mot tai liéu 16n thi bo xtr 1i van ban s€ gap kho khan khi xir 1y véi

ciu trac dir liéu nhu thé nay. Vi hau hét dir liéu dangMdy 1a 13p lai nén phai c6 mot cach dé

giam viéc luu trir nay.

Trong Flyweight mdi d6i twong ky tu sé’chta mot tham chiéu dén mot ddi tuong dinh
dang riéng 1& ma chinh ddi twong nay s&’chlta cac thudc tinh can thiét. Diéu nay s& giam

mot luong 16n luu trir bang cach két Hop moi ki tw c¢6 dinh dang giéng nhau tré thanh cac

d6i tugng don chi chira tham chiéu @én cing mot'ddi twong chira dinh dang chung d6
(Hinh 9.13).

Characterl?ac:tr:nr;.r C haractar
&pcharacterSet | Srraylist
»
®ctCharacter(char key) © Character drawg‘lx
ConcreteCharacter

@symhul

&font

o)

Hinh 9.13: Biéu dién flyweight ciia ki tw

Giao tiép interface Character dinh nghia phuwong thic tao mot ki ty va Lop ki tu
ConcreteCharacter cai dat giao tiép Character. S& di ta dinh nghia Character va
ConcreteCharacter riéng 13 vi trong cu tric s& c6 mot phan nita 1a phan khong gidng nhau
giita cac dbi tuong Character ma ¢ day ta khong ban t6i.

public interface Character {

public void draw() ;

}
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public class ConcreteCharacter implements Character({
private String symbol;
private String font;
public ConcreteCharacter (String s, String f) {
this.symbol = s;
this.font = £f;
}
public void draw() {
System.out.println ("Symbol " + this.symbol + " with
font " + this.font );

}

import java.util.*;
public class CharacterFactory {
private Hashtable pool = new Hashtable<String, Character>();

public int getNum() {
return pool.size();

public Character get (String symbol, String fontFace) {

Character c;

String key = symbol + fontFace;

if ((c = (Character)pool.get (key)) != null) {
return c;

} else {
¢ = new ConcreteCharacter (symbol, fontFace);
pool.put (key, c);
return.c;

}
//Lép Test

import java.util.*;
public class Test {
public static void main(String[] agrs) {
CharacterFactory characterfactory = new
CharacterFactory () ;
ArrayList<Character> text = new
ArrayList<Character>();

text.add (0, characterfactory.get("a", "arial"

( ( )
text.add(l, characterfactory.get ("b", "time"));
text.add (2, characterfactory.get("a", "arial")):;
text.add (0, characterfactory.get("c", "arial"));
for (int i = 0; i < text.size(); i++){
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Character ¢ = (Character)text.get(i);
c.draw () ;

}

Lé6p khdi tao cac ky tu theo symbol va font, mdi 1an khéi tao no sé luu cac ddi twong nay
vao ving nhd riéng cia nd, néu dbi twong ky tu symbol + font dd c6 thi n6 s& lay ra chir
khong khai tao lai. Nhu vay 'a' + 'arial' goi hai lan nhung chi khoi tao c6 mot 14n ma thoi.

9.7 MAU PROXY

9.7.1 Pit van dé

Khi can diéu khién truy nhép t6i mot d6i tuong duge thuc hién tir qua trinh khai tao né cho
t6i khi thuc su can sir dung nd. Trong trudng hop nhu vay, ta nén ding miu thiét ké proxy.
Mau nay c6 thé &p dung vao nhitng tinh hudng can phai tham chiéu téi mot d6i tuong linh
hoat hon, tinh té hon so véi viéc sir dung con trd don gian. Proxy cung cdp mot dai dién
cho mot dbi tuong dé diéu khién viéc truy nhap néd. Co thé str dung proxy dé dém s tham
chiéu t6i ddi tugng thuc, do d6 né co thé ty dong giai'phong khi khong tham chiéu hay tai
mot ddi twong vao bo nhé khi nd duge tham chiéu 1an dau tién. Hodc can kiém tra ddi
tugng thuc ndo d6 c6 dugc khoa hay khong trirde khinno bi truy nhap dé dam bao khong
d6i twong nao khac co thé thay d6i n6. Sau@ay 1a mot s6 kiéu proxy thudng duoc sir dung:

e MOt remote proxy tur xa cung cép mot bicu dién cuc bd cho mot ddi tugng trong
mot khong gian dia chi khae.

e Mot virtual proxy ao tao ra mot doi twong c6 chi phi cao theo yéu ciu.

e Mot protection proxy bao vé diéu khién viéc truy nhap d6i tuwong gbc. Cac
protection proxy rat hituich khi cac dbi tugng co cac quyén truy nhap khac nhau.

e Mot smart reference proxy 14 sy thay thé cho mét con tré réng cho phép thyuc hién
cac chirc nang thém vao khi mot ddi tuong dugc truy nhap.

9.7.2 CAu triic miu
Hinh 9.14 1a c4u trac mau proxy. Trong dé:
e Service: 1a giao tiép dinh nghia cac phuong thirc chuan cho mét dich vu nao d6

e RealService: 1a mot cai dat ciia giao tiép Service, 16p nay sé& khai bao twong minh
cac phuong thirc ctia Service, 16p ndy xem nhu thyc hién tt tit ca cac yéu cau tir
Service

e Proxy: ké thira Service va st dung ddi twong ciia RealService
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Client Sanvics
*defaulthet hod() - vaid

7

Prisey

&srealservice | RealService

RealService
*defau it Met hod() : void

®default Method() © woid

Hinh 9.14: MAu Proxy
9.7.3 Tinh hudng ap dung

e St dung mau Proxy khi can mot tham chiéu dén mot ddi tuong mot cach phirc tap
thay vi theo cach binh thuong.

e Proxy truy nhap ddi tugng tir xa (Remote proxy) — co thé sir dung khi ban can mot
tham chiéu dinh vi cho mét dbi twong trong khong gian dia chi (JVM)

e Proxy 4o (Virtual proxy) — luu giit cac théngin thém vao vé mot dich vu thuc vi
vay chiing c6 thé hoan lai su truy xuét vao.dich vu nay

e Proxy bao vé (Protection proxy) — xae thic quyén.truy xuit vao mot dbi tuong thuc

Nhin xét: Thong thuong mau Adapter cung ¢ap mot giao dién khac voi ddi tugng ma nod
thich nghi. Trong truong hop nay, Proxy cung cap.ciing mot giao dién gidng nhu chu thé.
Mic du decorator c6 thé co cai dit twong tu nhu cac proxy, nhung decorator c6 mot muc
dich khac. Mot decorator bd sung thém nhiéu nhiém vu cho mot déi tuong nhung ngugc lai
proxy diéu khién truy cap.dén mét dbi tuong. Proxy tuy bién theo nhiéu cap khac nhau ma
chung cé thé s& duoc cai dat giéng nhu mot decorator. Mot protection proxy cé thé duoc
cai dat chinh xac nhu mét decorator. Mit khac mot proxy truy cap ddi tuong tir xa s&
khong chira mot tham chiéu truc tiép dén chu thé thuc sy nhung chi duy nhét ¢6 mot tham
chiéu tryc tiép, gidng nhu ID ctia host va dia chi trén host vay. Mot proxy 4o s& bt dau voi
mot tham chiéu gian tiép chang han nhu tén file nhung rot cudc roi ciing s& dat dugc mot
tham chiéu tryc tiép.

9.7.4 Vidu

Vi du 16p Image la mot interface dinh nghia cac phuong thirc xtr 1y anh va c6 cac 16p con
la GIFImage va JPGImage. Theo huéng d6i twong thi thiét ké nhu thé c6 vé hop 1y, Client
chi can str dung 16p Image 1a du, con tuy thudc vao loai anh s& c6 cac phuong thirc khac
nhau. Nhung trong truong hop tmg dung web chang han, mét luc c6 thé doc dén hang trim
anh cac loai va con mudn xur ly tuy vao mot diéu kién nao do6 (vi du chi xur 1y khi 1a 4&nh
JPG hodc GIF). Néu dat diéu kién IF Image (sau do s& tuy diéu kién nay rdi xir Iy riéng) thi
khong hop 1y; néu dat trong Client mdi 1an can thay ddi IF lai sira Client thi ciing khong
hop 1y khi Client 1a mét ung dung 16m.
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Khi str dung Proxy, 16p ImageProxy chi 13 16p dai dién cho Image, ké thira tir Image va

st dung cac 16p GIFImage hay JPGImage. Khi can thay d6i ta chi can thay ddi trén Proxy
ma khoéng can tac dong dén Client va Image (Hinh 9.15).

Client ikl o/
®orocess()
ImageP rosxy GlElmage JPGImage
&irmage  GIF or JPG Image ®rocess() ®urocess))
®pncess(

Hinh 9.15: Proxy cho xir ly anh

public interface Image {
public void process();
}
public class JPGImage implements Image’ {
public void process () {
System.out.print ("JPG Image™) ;

}
public class GIFImage implements Image ({

public void process () |
System.out.print ("GILE Image");

}

public class ImageProxy implements Image ({
private Image image;
public void process{() {
if (image == null)
image = new JPGImage();//tao dbi tuong anh JPG, chi
mang tinh minh hoa
image.process();

}
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Chuong nay di trinh bay mot sé mau thiét ké kién trac. M&i mau déu trinh bay Iy do can

cO cua mau do, cau trac cua mau, cac tinh huong ap dung va vi du ap dung cu thé. BPong

thoi, ciing néu 1én céc tinh hudng sir dung ciing nhu kha ning két hop v6i cac mau thiét ké

khac. Viéc tim hiéu cdc miu ndy c6 Y nghia quan trong trong viéc ning cao chit luong

thiét ké phan mém.

BAI TAP

1. Hoan thién mau adapter bang cach thém ma client v6i main() dé thuc thi chuong trinh

2. Hoan thién mau bridge bang cach thém ma client voi main() dé thuc thi chuwong trinh

3. Hoan thién miu composite bang cach thém ma client voi main() dé thuc thi chuong

trinh

4. Hoan thién mau decorator bang cach thém ma client v&i main() dé thyc thi chuong

trinh

5. Gia sir co cac 16p lién quan dén quan 1y thong tin c4 nhan gom dia chi Address, s6 dién
thoai PhoneNum, tén Name. Bé quan 1y cac théng tin trén dwa vao tan dung lai hé
thdng cii bang cach xdy mot 16p nguoi Person sir dung lai cac 16p ¢ trén (Hinh 9.15).

St dung mau fagade dé xdy dung ma trinh.va thém ma client v6i main() dé thuc thi

chuong trinh

public displavyFersonlnfo 34
name displaw();
address displawl);
name displawl);

MName

T
|
Ferson
| & ddress
phone
narmne
*dizplayPersonlnfal)
Address Fhonerlum
®oreatetddress *oreatePhoneMum
6 ®dicplay) ®dicplay()

Hinh 9.15: Quan ly thong tin c4a nhan

®createMlamenl
*displayvi
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Hoan thién mau flyweight bang cach thém mi client véi main() dé thuc thi chuong
trinh

Hay thiét ké va cai dat facade dé c6 thé sir dung boi nhiing client khac nhau dwa ra yéu
cAu mua sdm gdém cac loai hang khac nhau, comment vé& mit hang. ..

Hoan thién m3 trinh mau Proxy trong vi du 9.7 va thém client dé thuc thi chwong trinh
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CHUONG 10: CAC MAU THIET KE HANH VI

Chuong nay tap trung trinh bay nhung méu thiét ké hanh vi, noi dung bao gom cac mau
thiét ké:

e Mau chudi trich nhiém (chain of responsibity)
e Maiu lénh (command)

e Mau lap (iterator)

e Maiu phién dich (interpreter)

e Maiu trung gian (mediator)

e Mau héi tudong (memento)

e Maiu quan sat (observer)

e Mau chién lugc (strategy)

e Mau trang thai (state)

e Mau phuong thirc mau (template method)

Cac mau hanh vi (behavior pattern) 1a cac mau tip trung vao giai quyét cac van dé cua
thudt toan va su phan chia trach nhiént gitra cac dbi tuong. Mau hanh vi khong chi mé hinh
céc d6i tuong ma con md hinh caeh trao doi thong tin giita chung. Nho d6, né gilp ching
ta tap trung hon vao viéc xay dung cach thirc lién két giira cac ddi tuong thay vi cac ludng
diéu khién.

M3u hanh vi str dung tinhikéthira & phan phdi hanh vi gitra cac 16p. Vi du xem xét hai
mau Template Method va Interpreter. Template Method 14 miu don gidn va thong dung
hon. N6 dinh nghia triru tugng tirng budc cia mot thuat toan; mdi budc sir dung mot ham
triru tuong hoic mot ham nguyén thuy. Céc 16p con cia né cai dit thuat toan cu thé bang
cach cy thé hod cac ham triru tugng. Mau Interpreter biéu dién vin pham nhu mot hé thong
phan cap ctia cac 16p va trinh phién dich nhu mot thu tuc tac dong 1én cac thé hién ciia cac
16p do.

Mau hanh vi kiéu ddi tuong lai sir dung ddi twong thanh phan thay vi thira ké. Mot vai
mAu miéu ta cach thirc nhoém cac dbi twong ngang hang hop tic véi nhau dé thi hanh cac
tac vu ma khong mot dbi tuong riéng 1€ nao cod thé tu thuc thi duge. Mot van dé quan trong
duoc dit ra & day 1a bang cach nao cac ddi twong ngang hang d6 biét dyoc sy ton tai cta
nhau. Cach don gian nhat 1a luu trir cac tham chiéu tryc tiép dén nhau trong cac ddi tuong
ngang hang nhung nhu thé lai du thira. MAu Mediator tranh sy thira thii ndy bang cach
xay dung mot két ndi trung gian, lién két gian tiép cac ddi tuong ngang hang.

Mau chudi trach nhiém Chain of Responsibility xdy dung mo hinh lién két tham chi
con “long” hon. N6 cho phép giri yéu cau dén mot doi twong thong qua chudi cac doi
tuong “ang vién”. Mdi ting vién c6 kha nang thuc hién yéu cau tuy thudc vao cac diéu kién
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trong thoi gian chay. S6 luong tng vién 13 mot con sé mé va ta ¢ thé lwa chon nhitng tng
vién nao s& tham gia vao chudi trong thoi gian chay.

Mau Observer xdy dung va van hanh mét su phu thudc giira cac ddi tuong. Mot vi du
cu thé cia miu nay 1a mé hinh MVC (Model/View/Controller) ciia Smalltalk trong d6 tat
ca cac views cua model déu duoc thong bao khi trang thai ctia model c6 sy thay doi.

Mot s mau hanh vi khac lai quan tam dén viéc dong goi cac hanh vi vao mot ddi
tuong va “uy thac” cac yéu cau cho né. Mau Strategy dong goi mot thuat toan trong mot
ddi tuong béng cach xay dung mdt co ché khién cho viéc xac dinh va thay ddi thuat toan
ma ddi tuong str dung tré nén don gian. Trong khi 6 miu Command lai dong goi mot yéu
cau vao mot doi tuong dé né c6 thé duoc truyén nhu mét tham sb, duoc luu triv trong mot
danh sé&ch hoic thao tac theo nhitng cach thirc khac. Mau State dong goi cac trang thai cua
mot dbi twgng, 1am cho d6i tugng co kha ning thay doi hanh vi cia minh khi trang thai
thay doi. Mau Visitor dong goi cac hanh vi von dugc phan phdi trong nhiéu 16p va mau
Iterator triru tugng hod céch thirc truy cép va duyét cac ddi tugng trong mot tap hop.

10.1 MAU CHUOI TRACH NHIEM
10.1.1 Pt vén dé
Mau chudi trach nhiém (chain of responsibility) thiét 1ap mot chudi déi tugng bén trong

mot hé théng, trong do6 cac thong diép hodc €6 thé duge thuc hién ¢ tai mot mirc noi ma nd
duoc nhan 1an dau hoic duge chuyén dén'mot dbi tuong dé thyc thi.

10.1.2 Céu tric miu
Céu trac mau nay dugc cho trong Hinh 10:1. Trong dé:

e Handler: 1a mot gido tiép dinh nghia phuong thirc sir dung dé chuyén thong diép
qua cac lan thuc hién tiép theo.

e ConcreteHandler: 1a mot ¢ai-dit cia giao tiép Handler. N¢ gitt mot tham chiéu dén
mot Handler tiép theo. Viéc thyc thi phuong thire handlerMessage c6 thé xac dinh
lam thé nao dé thyc hién phuong thirc va goi mot handlerMethod, chuyén tiép
thong diép dén cho Handler tiép theo hoic két hop ca hai.

interface
Client =™ Handler

+yoid handieMessage()

T 5
|
|

ConcreteHandler if {can handle)
-Handler handler handlerMelhod()
== elsa

+y0id handleMessagel)

suceessor.handleMessage
+yoid handlerid ethod) 920

Hinh 10.1: Chudi trach nhiém
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10.1.3 Tinh hudng 4p dung
e CO mot nhom cac ddi twong trong hé théng c6 thé dap tmg tit ca cac loai thong
diép giéng nhau.
e Cac thong diép phai duogc thyc hién boi mot vai ddi tugng trong hé thong.
e (Céac thong di¢p dugc thuc thi theo md hinh “thyc hi¢n — chuyén tiép”, mot vai su

kién c6 thé dugc thuc hién ¢ mic ma ching duoc nhan hoic tao ra, trong khi mot
s6 sy kién khac phai duoc chuyén tiép dén mot vai dbi twong khac.

10.1.4 Vi du

Mot hé théng quan 1y thong tin c4 nhan c6 thé duoc st dung dé quan 1y cac du 4n. Hay
hinh dung biéu dién du 4n nhu mot ciu tric cdy gdm dinh 13 mot du an, cac dinh con 1a cac
tac vu cta dy 4an d6 va mdi dinh con tac vu lai phan ra thanh mot tap cac dinh con tac vu
khéc. Dé quan 1y cdu triic nay ta thyc hién nhu sau:

e O mdi dinh ta luu cac thong tin: tén tac vy, dinh cha, tap cac dinh con
e Ta xét mot thong diép duyét tir dinh gdc dé in ra céc théng tin

e Nhu vay véi thong di€p nay, viéc in thong tin & mot dinh 1a chuwa di, ma phai
chuyén tiép dén in thong tin cac dinh{con tiép theo va chuyén tiép cho dén khi
khong con dinh con thi méi ding.

Taskitem
:getF'arentCl Client
‘ggig;gﬁbﬂ ‘detaillnfﬂr(taskltem : Taskltern)
“getSuhTaskO
| 43 |
Task Project
C T R— T
Spdetail Sggﬁ
%;:E‘:sz ®psubtask
»
getFParent()
:getParent[) * et Owner()
getOwner() et Detail
yetDet i) oStk
“getSuhTaskﬁl

Hinh 10.2: Quan ly thong tin ca nhan
Giao tiép Taskltem dinh nghia cac phuong thirc cho Project co s& va cac tac vu. Lop
Project cai dat giao tiép Taskltem, no 1a 16p dai dién cho cac dinh gbc trén cung cia ciy

public interface TaskItem ({
public TaskItem getParent();
public String getDetails();

public ArraylList getProjectItems();
}

public class Project implements TaskItem {
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private String name;
private String details;

private ArrayList subtask = new ArrayList();

public Project(){ }

public Project (String newName, String newDetails) {
name = newName;
details = newDetails;

public String getName () {
return name;

}

public String getDetails () {
return details;

}

public ProjectItem getParent () {
return null;

//vi project la & muc co s&, dinh gbc trén cung nén khédng cé cha

}

public ArrayList getSubTask () {
return subtask;

public void setName (Strdng newName) {
name = newName;

}

public void setDetails (String newDetails) {
details = newDetails;

public void addTask (TaskItem element) {
if (!subtask.contains (element)) {
subtask.add (element) ;

public void removeProjectItem(TaskItem element) {
subtask.remove (element) ;

}
//Lép Task thuc thi giao tiép TaskItem dai dién cho céac tac vu,
//cic dinh khéng phadi & gbc cua cay
public class Task implements TaskItem {
private String name;
private ArrayList subtask = new ArrayList();
private String details;
private TaskItem parent;
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public Task (TaskItem newParent) {
this (newParent, "", "");
}
public Task(TaskItem newParent, String newName, String
newDetails, ) {

parent = newParent;

name = newName;

details = newDetails;

public String getDetails () {
if (primaryTask) {
return details;
}
else{
return parent.getDetails() + EOL STRING + "\t" +
details;

}

public String getName () {
return name;
}
public ArraylList getSubTask () { return subtask; }
public ProjectItem getParent () {
return parent;

public void setName (String newName) {
name = newName;

}

public void setParent (TaskItem newParent) {
parent = newParent;

}

public void setDetails (String newDetails) {
details = newDetails;

public void addSubTask (TaskItem element) {
if (!subtask.contains (element)) {
subtask.add (element) ;

public void removeSubTask (TaskItem element) {
subtask.remove (element) ;
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}
//Lép thuc thi test miu
public class RunPattern ({

public static void main(String [] arguments) {
Project project = new Project (“Project 01”, “Detail of
Project 017);
//Kh&i tao, thiét 1lap cac tac vu con ..
detailInfor (project);

private static void detailInfor (TaskItem item) {

System.out.println ("TaskItem: " + item);
System.out.println (" Details: " + item.getDetails());
System.out.println();
if (item.getSubTask() !'= null) {
Iterator subElements = item.getSubTask().iterator();
while (subElements.hasNext ()) {
detailInfor ((TaskItem)subElements.next());
}
}
}
}
10.2 MAU COMMAND

10.2.1 Pit van dé

Doi khi chiing ta gip tinh huéng ¢an phai gltiwyéu cau dén mot ddi twong ma khong biét cu
thé vé ddi twong nhan yéu ¢au ciing nhu phuong thirc xir Iy yéu cau. Vi du vé bd cong cu
giao dién nguoi str dung cho phép xdy dung cac menu. R3 rang, né khong thé xur 1y truc
tiép yéu cau trén cac dbi tugng menu vi cach thirc xir Iy phu thudc vao timg tng dung cu
the.

M3au Command cho phép bd cong cu trén giri yéu cau dén cac dbi tuong chua xac dinh
bang cach bién chinh yéu cau thanh mot d6i twong. Khai niém quan trong nhét cia mau
nay 1a 16p truu twgng Command c6 chirc nang dinh nghia giao dién cho viéc thuc thi céc
yéu cau. Trong truong hop don gian nhét, ta chi can dinh nghia mot tha tuc 4o Execute trén
giao dién do. Cac 16p con cu thé cuia Command s& xéac dinh cap ddi tuong nhan yéu cau -
thao tac b.':ing cach luu trit mot tham chiéu dén ddi tuong nhéan yéu cau va dinh nghia lai

tha tuc Execute dé goi cac thu tyc xu ly.

Vi cach lam nhu vay, chuong trinh s€ ¢6 nhiém vu tao ra cac menu, menultem va gan
mdi menultem mot ddi tuong thudc 16p con cu thé ctia Command. Khi nguoi st dung chon
mot menultem, n6 s& goi ham command.execute() ma khong can command tham chiéu dén
loai 16p con cy thé nao cua 16p Command. Ham execute() s& c6 nhiém vy xu 1y yéu cau.
Mau Command dong goi yéu cau nhu 13 mot ddi tuong, lam cho no cé thé duoc truyén nhu
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mét tham sb, duoc luu trit trong mot danh sach hoac thao tac theo nhitng cach thirc khac
nhau.

10.2.2 Céu triic miu

CAu tric mau duoc cho trong Hinh 10.3, trong do:
e Command: 1a mét giao tiép dinh nghia cac phuong thtrc cho Invoker st dung
e Invoker: 16p nay thyc hién cic phwong thirc ciia ddi twong Command

e Receiver: 1a dich dén cuia Command va 1a dbi twong thuc hién hoan tat yéu cau, né
c6 tat ca cac thong tin can thiét dé thyc hién didu nay

e ConcreteCommand: 1a mot cai dit cua giao tiép Command. N6 luu gitra mot tham
chiéu Receiver mong mudn.

Invoker

&scormmand - Command Command
®oxecute()
®oxecuteCammand()
- ConcreteCommand

Recealver %recei\-er: Recewer

®doAction)

®oecutel

Hinh 10:3: Mau Command

Ludng thuc thi tudn ty ciia mau Comimand thé hién trong Hinh 10.4:

‘ ~lient ‘ ‘ S ‘ dAnvoker
2! create []
3 executeCommandiacammand)

- —f ]

Receiver

S doAction()

L]
|

|

|
-l
0 emecute) J
|

|

|

|

|

|

|

I
I
I
I
I I
I I
I [
I I
o
Hinh 10.4: Bieu do tuan ty cia command

Client giri yéu cau dén giao dién GUI cua g dung. Ung dung khoi tao mot dbi tuong
Command thich hop cho yéu cau d6 (d6i twong nay s& 1a cac ConcreteCommand). Sau dé
tmg dung goi phuong thuc executeCommand() v6i tham sb 1a ddi tugng Command vira
khoi tao. Invoker khi dugc goi thong qua phuong thirc executeCommand() sé€ thuc hién goi
phuong thirc execute() ctia ddi trong Command tham s6. P6i twgng Command nay s& goi
tiép phuong thirc doAction() cia thanh phan Receiver duoc khdi tao tir dau, doAction()
chinh 13 phuong thirc chinh dé hoan tat yéu cau cia Client.
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10.2.3 Tinh hudng 4p dung

Mau Command duoc 4p dung khi:

Tham s hoa cac ddi twong theo thu tuc ma chung thi hanh.
Xac dinh, xép hang va thuc thi cac yéu ciu tai nhitng thoi diém khac nhau.

Cho phép quay lai. Thi tuc execute ctia 16p Command c6 thé lwu lai trang thai dé
cho phép quay lai cac bién d6i ma n6 gy ra. Khi d6 16p Command triru twong can
dinh nghia thém ham Unexecute dé dao nguoc cac bién dbi. Cac 1énh di dugc thue
thi s€ dugc luu trong mdt danh sach, tir d6 cho phép undo va redo khong gidi han

4

muc.

Cén hd tro ghi lai cic 1énh dd dyoc thuc thi dé thi hanh lai trong truong hop hé
thdng gap su cb.

Thiét ké mot hé théng v6i céc thu tuc duoc xay dung dua trén céc thu tuc nguyén
thuy. Cau triic nay thudng gip trong cac hé thdng thong tin hd tro “phién giao
dich”. Mot phién giao dich 13 mot tap hop céc thay dbi 1én dit liéu. Mau Command
cung cap cach thirc mo ta phién giao dich. Né-c6 giao dién chung cho phép khoi
xudng cac phién lam viéc voi cung mot edeh thirc va ciing cho phép dé dang mo
rong hé thong véi cac phién giao dich nidi.

Mot Composite c¢6 thé dugc st dung dé cai dif cac 1énh Commands. Mot
Memmento c6 thé luu lai cac trang thai dé Command yéu cau phuc hdi lai cac hiéu
g clia nd. Mot command/phai duoc sao luwrtrude khi né duge thay thé bang cac
hanh dong trudc d6 nhu 1amot Prototype.

10.2.4 Vi du
M3 ngudn tiéu biéu cai dat img dung trén dugc cho dudi day.

public interface Command{

}

public void execute();

public class ConcreteCommand implements Command {

private Receiver receiver;

public void setReceiver (Receiver receiver) {
this.receiver = receiver;

}

public Receiver getReceiver () {

return this.receiver;

public void execute () {
receiver.doAction () ;
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public class Receiver{
private String name;
public Receiver (String name) {
this.name = namel
}
public void doAction () {
System.out.print (this.name + “ fulfill request!”);

public class Invoker({
public void executeCommand (Command command) {
command.execute () ;

public class Run{
public static void main(String[] agrs) {
Command command = new ConceteCommand () ;
command.setReceiver (new Receiver (“NguyenD”)) ;
Invoker invoker = new/Invoker();

Invoker.executeCommand (command) ;

10.3 MAU ITERATOR

10.3.1 Pit van dé

Mot ddi tugng tap hop xem nhir 13 mot danh sach cung cép cac phuwong thic truy cip céc
thanh phan ctia nd. Tuy nhién, déilic chiung ta can duyét cic thanh phan ciia danh sach
theo nhitng cach thirc va tiéu chi khac nhau nhung khong mo rong giao dién cuia danh sach
List v&i cac phuong thire cho cac cach thire duyét.

Mau Iterator cho phép chung ta duyét danh sach mot cach dé dang bang cach tach chic
ning truy cap va duyét ra khoi danh sach va dat vao do6i tuong iterator. Lop lterator s&
dinh nghia mét giao dién dé truy cap cac thanh phan cua danh sach, dong thoi quan 1y cach
thirc duyét danh sach hién thoi. Nhu vay, mau lterator cung cip kha ning truy cép va
duyét cac thanh phan ctia mot tap hop ma khong can quan tim dén cach thirc biéu dién bén
trong. Iterator thuong dugc st dung trong Java va.Net.

10.3.2 CAu tric mau

Céu tric miu duoc cho trong Hinh 10.5. Iterator 1a interface gdm phuong thirc duyét danh
sach, Container léy duyét tir Interator. Lop cai dat Container s€ chiu trach nhiém cai dat
Iterator va sir dung no. NamelteratorDemo s& sir dung NameRepository dé in ra danh séch.
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<<Interface>> <<interface>>

Container Iterator

+hasNext() : boolean

It r(): iter 5
+getiterator() : Iterator +next() : Object

A A
implements implements

IteratorPatternDemo NameRepository Namelterator

has

uses

> -name : String ] >

+hasNext() : boolean

+getiterator() : Iterator +next() : Object

+main() : void

Hinh 10.5: CAu tric miu Iterator

10.3.3 Tinh hudng ap dung

Truy nhap cac thanh phan ctia mot tip hop ma khong cin quan tdm dén cach thire
biéu dién bén trong.

Hb trg nhiéu phuong an duyét cua cac dbi titong tap hop.
Cung cép giao dién chung cho viéc duyét cac camtric tap hop.
Iterator thuong dugc str dung dé duyét mot cdu trac dé quy nhu Composite.

Pa hinh mdt Iterator dya trén FactoryMethed dé tao thé nghiém cho céac 16p con
tuong tng cua Iterator.

Iterator thudng duge’str dung cung véirmau Memento. Mot Iterator c6 thé sir dung
modt Memento dé'ndm bat trang thai cua mot Iterator va khi do Iterator luu trir cac
memento ¢ bén trong.

10.3.4 Vi du

Vi du nay tiép tuc cau trac mau va cho ma ngudn sau day:

}

}

public interface Iterator {
public boolean hasNext () ;

public Object next();

public interface Container ({

public Iterator getlIterator();

ublic class NameRepository implements Container {
public String names([] = {"Minh" , "Ngoc" ,"Thanh" , "Lan"};

QOverride
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public Iterator getIterator() {
return new Namelterator();
}
private class Namelterator implements Iterator {
int index;
@Override
public boolean hasNext () {
if (index < names.length) {
return true;

}

return false;
}
@Override
public Object next () {
if (this.hasNext ()) {
return names|[index++];

}

return null;

}

public class IteratorRatternDemo {
public static void mainAString[] args) {
NameRepository namesRepository = new NameRepository():;

for (Iterator iter = namesRepository.getlterator();
iter.hasNext () ;) {

String name = (String)iter.next();
System.out.println ("Name : " + name);
}
}
}
10.4 MAU INTERPRETER

10.4.1 Pit van dé

Néu mdt dang bai todn co6 tan suat xuat hién twong doi 1om, nguoi ta thuong bi€u dién cac
thé hién cu thé ctia n6 bang cac cau trong mot ngébn nglr don gian. Sau d6 xay dung mot
trinh bién dich dé giai quyét bai toan bang cach bién dich cac cau.
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Vi dy, tim kiém céc xau thoa min mot mau cho trudc 13 mot bai toan thuong gap va

thong thudng 13 tao mot ngdn ngir ding dé biéu dién cac mau cua xau. Thay vi xay dung

ting thuat toan riéng bi€t tuong utng moi mau voi mot tdp cac xau, nguoi ta xay dung mot

thuat toan tong quat dé co thé phién dich cac biéu dién thanh tap cic xau tuwong tmg. Mau

Interpreter md ta cach thirc xay dung ciu trac ngir phap cho nhitng ngdn ngit don gian,

cach thirc biéu dién cau trong ngdn ngit va cach thirc phién dich cic cau do. Nhu viy,

Interpreter dua ra mot biéu dién ngdn ngir, xy dung cach dién dat ngdn ngit d6 cung véi

mot trinh phién dich sir dung cach dién ta trén dé phién dich cac cau.

10.4.2 CAu tric mau

Céu trac mau dugce cho trong Hinh 10.6. Trong dé:

Expression: 1a mot giao tiép ma théng qua nd, client twong tac voi cac biéu thic

TerminalExpression: 1a mot cai dit cua giao tiép Expression, dai dién cho cac nét
cubi trong cay ct phap

NonterminalExpression: 1a mot cai dit khac cua giao tiép Expression, dai dién cho
cac nat chua két thuc trong cau trac cia cay ct phap. N6 luu trir mot tham chiéu
dén Expression va triéu goi phuong thuc dida giai cho mdi phan tir con.

Context: chira thong tin can thiét cho mot vai vi tri trong khi dién giai. N6 c6 thé
phuc vu nhu mot kénh truyén thongcho cac thé hién cua Expression.

Client: hodc 1a xay dung hode'1a*nhan mot thé hién cua cdy cu phap ao. Cay cu
phap niy bao gom cac théhién ctua TerminalExpression va NoterminalExpression
dé tao nén cau dic ta. Client triéu 90i cac phuong thire dién gidi v&i ngit canh thich
hop khi can thiét.

Client Exprassion
®irterpret(context : Context)

-

Cortext TerminalExpression MonterminalExprassion
®irtermpret(context : Context) Sinterpret(context : Context)

Hinh 10.6: Céu tric miu Interpreter

10.4.3 Tinh hudng ap dung

Str dung mau Interpreter khi can phién dich mot ngéon ngir ma ta c6 thé mi€u ta cac cau

bang ciu tric cdy ct phap. Mau nay hoat dong hiéu qua nhit khi:

Cau trac nglr phap don gian. Véi cac cau truc nglr phap phuc tap, cau trac 16p ctua
nglt phéap tré nén qua 16n va kho ki€m soat, viéc tao ra cac cay cti phéap s€ ton thoi
gian va bd nho.
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e Hiéu qua khong phai 13 yéu t quan trong nhat. Cac cach thirc bién dich hiéu qua

nhat thuong khong ap dung truc tiép mau Interpreter ma phai bién ddi cac biéu dién

thanh céc dang khéc truoec.

e (Cay ct phap triru tuong 13 mot thé nghiém trong mau Composite. Flyweight chi ra

cach chia sé ky phap dau cudi trong pham vi cua cdy ca phéap triru tuong.

Interpreter thudng sir dung mot Iterator dé duyét céu trac. Visitor co thé dugc sir

dung dé duy tri hanh vi trén mdi nit trong cdy ci phap triru twong cia 16p.

10.4.4 Vi du

Tinh két qua cta biéu thae 5+ 3 x 3 + 6. Bai téan ndy cé thé chia thanh cac bai téan con:
Tinh 3 x 3 = a; sau d6 tinh 5 + a = b; sau d6 tinh b + 6. Ta biéu dién bai téan thanh céu tric

cay va su dung cach duyét cay.

533x+6+

Hinh 10.7: Duyét cay tinh toan

Duéi déy 1a biéu do cho vi'du nay (Hinh 10.8) va ma ngudn tuong Gmg

Client

Expression

®interpret(context © Context)

Context

TerminalExpressionMNumber

®interpret{context | Context)

TerminalExpressionPlus

®interpret(context : Context)

MonterminalExpression

®interpret{context : Context)

Hinh 10.8: Biéu do cac 16p

import java.util.Stack;

public class Context extends Stack<Integer>{

}

public interface Expression ({

public void interpret (Context context);
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public class TerminalExpressionNumber implements Expression {
private int number;
public TerminalExpressionNumber (int number) {
this.number = number;
}
public void interpret (Context context) {
context.push (this.number) ;

public class TerminalExpressionPlus implements Expression ({
public void interpret (Context context) {
//Cong 2 phan tu phia tren dinh Stack
context.push (context.pop() + context.pop());

public class TerminalExpressionMutil implements Expression{
public void interpret (Context context) {
//Nhan 2 phan tu phialtren dinh Stack
context.push (context.pop() * context.pop());

}
//
import java.util.ArrayList;
public class NonterminalExpression implements Expression {

private Arraylist<Expression> expressions;//tham chieu den
mang Exoression con

public ArrayList<Expression> getExpressions () {

return expressions;

}

public void setExpressions (ArrayList<Expression>

expressions) {
this.expressions = expressions;

public void interpret (Context context) {

if (expressions != null) {
int size = expressions.size();
for (Expression e : expressions) {

e.interpret (context) ;

}
//

import java.util.*;
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public class Client ({
public static void main(String[] agrs) {
Context context = new Context():;
// 3 3 *
ArraylList<Expression> treelevell = new
ArrayList<Expression> () ;
treelLevell.add (new TerminalExpressionNumber (3));
treelevell.add (new TerminalExpressionNumber (3)) ;
)

4

treelLevell.add (new TerminalExpressionMutil ()

// 5 (3 3 *) +

ArraylList<Expression> treelevel2 = new
ArrayList<Expression> () ;

treelLevel2.add (new TerminalExpressionNumber (5));

Expression nonexplLevell = new NonterminalExpression();

((NonterminalExpression)nonexplLevell) .setExpressions (treeLevell);
treelevel?2.add (nonexpLevell) ;
treelevel2.add (new TerminalExpressionPlus());
// (5 (3 3 *) +) 6 +
ArraylList<Expression> treelevel3 = new
ArrayList<Expression> () ;
Expression nonexplevel? = new NonterminalExpression();

((NonterminalExpression)nonexplevel2).setExpressions (treelLevel?2);
treelLevel3.add (nonexplLevel?) ;
treelevel3.add (new TerminalExpressionNumber (6)) ;
treelevel3.add(new TerminalExpressionPlus());

for (Expression.e : treelevel3) {
e.interpret (context);

if (context != null)
System.out.print ("Ket qua: " + context.pop()):;
}
}
10.5 MAU MEDIATOR

10.5.1 Pt van dé

Cach thiét ké hudng ddi twong khuyén khich viéc phan bd cac hanh vi giira cac dbi tuong.
Tuy nhién, viéc phan chia nhu vy c6 thé dan dén mét ciu trac c¢6 nhiéu lién két gitra cac
dbi trong va trong truong hop x4u nhat 13 tat ca cac dbi tuong déu co lién két truc tiép voi
nhau. Mau Mediator dugc dung dé dong goi cach thire twong tac ctia mot tap hop cac dbi
tuong va nhu vay giam bét lién két va cho phép thay doi cach thire twong tac gitta cac ddi
tuong mot cach linh hoat.
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Mau Mediator c6 vu diém 1a giam viéc chia 16p con va lién két gitta cac ddi twong. No

cling 1am don gian hoa giao tiép giita d6i twong bang cach thay cac twong tac nhiéu - nhiéu

bang tuwong tac 1- nhiu giita nd va cac dbi tuong khac. Pong thoi no triru twong hoa cach

thirc cOng tac giita cac d6i twong va tao ra su tach biét rd rang hon giita cac twong tac ngoai

va cac dic tinh bén trong cua d6i trong. N6 sir dung diéu khién trung tim bing cach thay

su phirc tap trong twong tac bang su phuc tap tai mediator.

10.5.2 CAu tric mau

Mediator madiator Colleague

s

T L

ConcreteMediator ConcreteColleagued ConcreteColleague2

N

Hinh 10.9: MauMediator

Céu trac mau Mediator dugc cho trong Hinh10.9, trong do:

Mediator (IChatroom): dinh nghia mét giao tiép cho céc d6i twong cong tac.
ConcreteMediator (Chatroom) X4y dung ¢ac hanh vi tuong tac gitra cac ddi twong
colleague va xac dinh cacddi twong colleague

Colleague classes (Participant) mdi.16p Colleague déu xac dinh ddi tuwong
Mediator tuong nig. Mdi ddi tugng’colleague trao ddi voi ddi tugng mediator khi
mudn trao ddi v6i colléague khéc.

10.5.3 Tinh huéng ap dung

Mau mediator c¢6 thé ap dung trong cac truong hop sau:

Mot nhom céc ddi tugng trao doi thong tin mot cach rd rang nhung kha phirc tap va
diéu nay c6 thé dan dén hé thdng co cac két ndi phi ciu tric va kho hiéu.

Viéc st dung lai mot ddi twong gap kho khan vi no lién két v6i qua nhiéu déi tugng
khéc. Mau nay cho phép tuy bién mot ing xir dugc phan tan trong vai 16p ma
khong phai phan nhiéu 16p con.

Mediator khac véi fagade & chd fagade triru twgng mot hé théng con cua cac d6i
tuong dé cung cAp mot giao dién tién ich hon. Giao thirc cta né theo mot hudng
duy nhat d6 1a cac ddi twong Facade tao ra cac yéu cdu cua cac 16p hé théng con
nhung khong c6 chiéu nguoc lai. Nguoc lai, Mediator cho phép két hop cac hanh vi
ma cac dbi tuong cong tac khong thé cung cap.

Cac cong tac co theé giao tiep voi1 Mediator bang cach sur dung mau Observer.
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10.6 MAU MEMENTO

10.6.1 Pt vén dé

boi luc, viée luu lai trang thai cua mot ddi tugng 1a can thiét. Vi du khi xay dung co ché
checkpoints va undo dé phuc hoi hé théng khoi trang thai 16i. Tuy nhién, cic ddi tuong
thuong phai che ddu mot vai hodc tat ca cac thong tin trang thai ciia minh, lam cho ching
khong thé duoc truy cap tir bén ngoai. Van dé nay co thé giai quyét voi mau Memento.

Memento 13 dbi tuong c6 chuc nang luu lai trang thai ndi tai cia mot dbi tugng khac.
Co ché undo s& yéu cAu mot memento ban dau khi né cin khoi phuc lai trang thai ban dau
ctia d6i twong. Chi ¢6 ddi twgng ban diu mdi c6 quyén truy xuat va luu trit théng tin vao
memento do nod trong sudt dbi voi cac dbi tuong con lai. Nhu vdy, Memento 1a mau thiét
ké co thé luu lai trang thai ciia mot ddi tugng dé khoi phuc lai sau niy ma khong vi pham
nguyén tic dong goi.

10.6.2 CAu tric mau

QOriginator Memento

Caretaker
e | [ea=e memento
+SetMementolin Memeanto) . +GetStatel)
+CreateMemental) . . +SatStatal)
: ™~
i \\
£ S
return new Memeantol state ) state = m.GetStata()

Hinh 10.10: MAu Memento

Trong do
e Memento: lru trit trang thai cua ddi tugng Originator va bao vé, chong truy cap tir
céc ddi tugng khac Originator.
e Originator: Tao memento chira ban chup trang thai ciia minh va st dung memento
dé khoi phuc ve trang thai cii.
e Caretaker: C6 trach nhiém quan Iy cic memento, né khong thay d6i hodc truy xuét
ndi dung ciia memento.

10.6.3 Tinh hudng ap dung
e Can luu lai trang thai ndi b cia mot ddi tuong dé co thé khoi phuc trang thai do
sau nay. Viéc xay dung giao dién truc tiép dé truy xuat thong tin trang thai s& lam
16 dién cau trac va pha hong tinh dong goéi cua dbi tuong.
e Cac Command c6 thé sir dung cac memento dé duy tri trang thai cho cac thao tac co

kha nang phuc hdi dugc. Cac Memento c6 thé duge st dung cho vong lap sém hon.

e Trong cac thiét ké hd tro khoi phuc trang thai khac, Originator ¢ chic nang luu trir
cac phién ban trang thai cia minh va do do phai thi hanh cac chirc ndng quan ly luu
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trit. Viéc str dung memento c6 thé gy ra chi phi 16n néu Originator c6 nhiéu thong
tin trang thai can luu trit hodc néu viée ghi lai va khoi phuc trang thai dién ra voi
tan suét 16n. Viéc dam bao chi originator méi c6 quyén truy cip memento 13 twong
ddi khé xay dung ¢ mot s6 ngodn ngir 14p trinh.

Chi phi an cta viéc luu trir memento: caretaker c6 nhiém vu quan 1y ciing nhu xo4
b6 cac memento MA nd yéu cau tao ra. Tuy nhién né khong biét duoc kich thude
clia memento 13 bao nhiéu va do dé c6 thé ton nhiéu khong gian bo nhd khi luu trix
memento.

10.7 MAU OBSERVER

10.7.1 Pit van dé

Mau Observer ich lgi trong thiét ké mo hinh giao tiép giita mot ddi twong va mot tap ddi

tugng phu thudc nhau. N6 cho phép dong bo hoa trang thai cua tap ddi tuong voi ddi tugng

kia. va dinh nghia phu thudc 1- nhiéu giita cac d6i twong dé khi mot dbi tuong thay doi

trang thai thi tat ca cac phu thudc ctia nd dugc nhan biét va cap nhat ty dong.

10.7.2 Chu triic mau

Céu trac mau dugc thé hién trong Hinh 10.11, trong do

Subject: hiéu vé cac Observer ciia n6. Mot s6 lugng bat ky Observer co thé theo
dau mot chu thé nao d6 va cung.¢ap.mot giao dién-cho viéc gin va tach cac dbi
tuong Observer

ConcreteSubject: Luru trir ffang thai cua ConereteObserver can quan tm va giri tin
hiéu dén cac observer cia n6 khi trang thai ctia né thay doi.

Observer: Dinh nghia mot giao dién.cap nhat cho cac ddi tuong ma s€ nhan tin
hiu cua su thay ddi tai.chu thé.

ConcreteObserver: Duy trivmot tham chiéu t6i mot dbi tugng ConcreteSubject va

luu trir cac trang thai cb dinh. N6 cai dat giao dién cap nhat cua Observer dé gitr
cac trang thai ¢d dinh cua no.

Subject
obsarsar Chsarvar
+Aattachiin Observar}
+Datach{in Obsarver) +Updated)
+hlotify ) ~
.
e
foreach o in obsearvars
o.Updatea()
ConcreteSubject subject IConcreteObserver
FeubjectState observerState
+GatStata{) \ +Updata()

return subjectState cbsarvarState =
subject GetState()

Hinh 10.11: Mau Observer
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10.7.3 Tinh hudng 4p dung
e Theo ddi thay ddi ciia doanh thu ban hang vi du cho nhu quan ly béo cdo cta doanh
nghiép véi nhiéu bo phan.
10.8 MAU STATE
10.8.1 Pt vén dé

Trang thai ctia mot di tuong c6 thé duoc xac dinh nhu diéu kién tai thoi diém da cho phu
thudc vao cac gia tri ctia thude tinh n6. Tap cac phuong thuc cai dat bo1 mot 16p tao nén
hanh vi cia mét thé hién hay ddi twong cua né. Bat ky mot thay ddi ndao cua cac gia tri
thudc tinh thi ta noi trang thai ctua ddi tuong da thay ddi. Vi du khi nguoi st dung chon
kiéu font hay mau trong bo soan thao HTML thi tinh cht cta ddi tugng soan thao thay doi
theo va c6 thé xem nhu thay doi trang thai bén trong ctia né.

Mau state ¢ thé sir dung trong thiét ké cau tric cua 16p dé cho cac thé hién cua 16p c6
thé ton tai & céc trang thai khac nhau va thé hién hanh vi khac nhau tuy theo trang thai.
Lop nhu thé duoc goi 1a 16p ngit canh Context va ddi tugng twong tmg clia nd co thé thay
d6i hanh vi khi c6 su thay d6i trang thai bén trong va ciing duoc xem nhu ddi tuong co

trang thai.

10.8.2 CAu tric mau

Cantext state State
- =
+Request(} | +Hamdlea()
|
. N
|
|
1 ConcreteState A ConcreteStateB
tate. Handl|
state.Handle() Ij +Handla() +Handle()

Figure 10.12: CAu triic miu state
Trong do
e Context dinh nghia giao dién ma ddi twong khach quan tim, n6 duy tri mot thé hién
cua mdt 16p ConcreteState dé dinh nghia trang thai hién tai
e State: Dinh nghia mot giao dién cho viéc dong goi hanh vi két hop véi trang thai
dac biét cua Context.

e ConcreteState (RedState, SilverState, GoldState) 1a cai dit cta State, moi 16p con
cai dat mot hanh vi két hop véi mot trang thai cua Context.

10.8.3 Tinh huéng ap dung
Mau State thuong dugc két hop véi mau Flyweight dé giai thich khi nao ciing nhu cach cac
d6i twong State c6 thé dugc phan tach. Cac ddi tuong State thudng 1a cac Singleton.
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10.9 MAU STRATEGY

10.9.1 Pit van dé

Strategy 1a mau thiét ké duoc st dung khi mot ddi tuong client can chon mot thuét toan
thich hop tir mot tap thut toan c6 lién quan v&i nhau. Mau nay dé nghi cai diat mdi thuat
toan trong mot 16p tach biét. Moi thuat toan dong goi trong mot 16p tach biét goi la mot
chién luoc strategy va ddi twong st dung doi tiwong chién lrge goi 13 déi twong ngiv canh
context object. Nhu vay, vdi nhitng ddi tuong chién lugc khac nhau, viéc thay ddi hanh vi
ctia d6i turong ngir canh don gian 1a thay dbi dbi tuong chién lugc cua nd thanh dbi tuong
cai dat thuat todin mong mudn.

Dé gitip cho ddi twong ngir canh truy nhip cac dbi trong chién luoc khac nhau, thi tit
ca d6i twong chién lugc phai duoc thiét ké véi cung giao tiép. Trong ngdn ngit 14p trinh
java, ta c6 thé thiét ké cac dbi tugng chién lwoc nhu mot cai dat cia giao tiép chung hay
nhu 16p con cua 16p triru tugng chung.

10.9.2 CAu tric mau

Context strategy Strategy
o

+Contextintarface) +Alnorithminterfacal)

$T$

ConcreteStrategyis ConcreteStrategyB ConcreteStrategyC

+Algonthmintarface) +Alqonthmintarface() +Algorthmintarface)

Hinh 10.13: CAw tric miu Strategy
Céu trac mau thé hién trong Hirth 10.13. Trong d6

e Strategy: Khai bao mot giao dién thong thuong cho tat ca cac thuat toan dugc hd
trg.

e Context st dung giao dién nay dé goi cac thuat toan dugc dinh nghia bdi mot
ConcreteStrategy.

e ConcreteStrategy (vi du nhu QuickSort, ShellSort, MergeSort): Cai dat thuat toan
sir dung giao dién Strategy va duoc cAu hinh voi mot ddi twong ConcreteStrategy.
N6 duy tri mot tham chiéu t6i mot ddi tuong Stategy.

10.9.3 Tinh huéng ap dung

Céc ddi twong Strategy thuong tao ra cac Flyweight tot hon.
10.10 MAU TEMPLATE METHOD

10.10.1 Pit véan dé

Phuong thirc khung (Template Method) c6 thé dugc st dung trong nhitng tinh hudng khi
c6 mot thut toan ma mot sd budc cia nd co thé cai dat theo nhiéu cach khac nhau. Mau
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nay cho rang khi d6 nén dua suon thuit toan thanh mot phuong thic tach biét goi 1a

phirong thirc khung trong mot 16p goi 1a I6p khung (Template class) va cai dat cac phan

con lai cua thuat toan trong nhiing 16p con cua 16p nay. Voi ngdn ngir java, 16p khung

Template co thé thiét ké theo hai cach: 16p triru twong hay 16p cu thé.

10.10.2 CAu tric mau

CAu trac mau duoc cho trong Hinh 10.14. Trong do:

AbstractClass: Dinh nghia cac thao tac nguyén thuy triru tuong, cac thao tac nay
dinh nghia cac 16p con cu thé dé thuc hién cac budc cua mot thuat toan. No cai dat
mot templateMethod() dé dinh nghia khung ctia mét thuat toan. templateMethod()
nay goi cac thao tdc nguyén thuy ciling nhu cac thao tdc dugc dinh nghia trong
AbstractClass hodc mot sb cac dbi tuong khac.

ConcreteClass: Thyc thi cac thao tac nguyén thiy dé thuc hién cac budc di chi ra
trong cac 16p con cua thuat toan.

AbstraciClass

i'-"-ri mitiveOperation1()

+TemplateMethod() 4 — — — — — )
+PrimitiveQperaticon (] PrimitweOperation2()
+PrimitiveQperationz() 4

ConcreteClass

+PrimitiveQperation1()
+PrimitiveQperation( )

Hinh10.14: Midu Template method

10.10.3 Tinh huéng ap dung

Phuong thire khung nén’su dung frong céac truong hop sau day:

Thuc hién cac phén ¢ dinh ciia mot thuat todn khi dit né vao cac 16p con dé thuc
hién hanh vi c6 thé thay doi.

Khi cac 16p hanh vi thong thuong can duoc phan tach va khoanh ving trong mot
16p thong thuong dé tranh sy gidng nhau vé ma.

Diéu khién mo rong cac 16p con. Ta c6 thé dinh nghia mot phuong thirc khung,
phuong thirc nay goi cac thao tac cu thé tai cac diém dic biét, bé“mg cach do cho
phép cac md rong chi tai cac diém do.

Céc phuong thirc khung str dung tinh ké thira dé thay doi cic b phan ctia mot thuat
toan. CAc chién lugc Strategy sir dung sy iy nhiém dé thay doi hoan toan mot thuat
toan.

10.11 MAU VISITOR
10.11.1 Pit véan dé

Visitor 1a méu thiét ké xac dinh khung ciia mot giai thuat theo mot s6 budc cua cac phan
cap 16p.
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10.11.2 CAu tric mau

Visitor: Pua ra mot thao tic Visit cho mdi 16p ctia ConcreteElement trong céu tric
dbi twong. Tén va diu hiéu cta cac thao tac nay nhan dang 16p giri yéu cau Visit t6i
visitor, n6 cho phép visitor quyét dinh 16p cu thé nao cua thanh phan duoc thim.
Sau d6 visitor c6 thé truy nhap thanh phan truc tiép thong qua giao dién dic biét
cua no.

ConcreteVisitor: Thuc hién mdi thao tac duoc dua ra boi Visitor. Moi thao tac thuc
hién mot phan cua giai thuat dinh nghia cho 16p phu hop cia dbi tugng trong ciu
tric. ConcreteVisitor cung cép nglr canh cho giai thudt va luu trir trang thai cuc bd
cua no.

Element: Dinh nghia mdt phuong thirc Accept, phuong thitc nay st dung mot
visitor nhu 1a mot déi sb.

ConcreteElement: Cai dat phuong thitc Accept, phuong thirc nay sir dung visitor
nhu 1a mot doi so.

ObjectStructure: C6 thé dém céc thanh phan ciia nd dé cung cip mot giao dién mirc
cao cho phép visitor tham cac thanh phan eia né6 nhu mot composite hodc mot suu
tap nhu danh sach hay tap hop.
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Client VWisitor
+VisitConcreteElementAlin ConcreteElementA)
+VisitConcreteElameantB(in ConcrateElamantB )
£ le
ConcrataVizslicr2
+VisitConcreteElementAlin ConcreteElementA)
+visitConcreteElamantBiin ConcrateElamantB ]
ConcreteVisitor
+WisitConcreteElamantalin ConcrateElamantA)
+YisitzonceteElementBlin ConcreteElementB)
ObjectStructure Element
. e
- -
+Accaptin wisitar : Uisimr}l
ConcrataElemeantA, ConcrateElements
+accepi(in wisitor ; ".-’isimr}b_,«' +Accept(in visitor ; Yisior) .
+OperatonAl) - +operationB() K
Cd
.-*"‘ -"'f
- #
. I
visitor YisitConcreteElementdy this | wisitor, YisitCongreteElement B this )

Hinh 10.15: MAu Visitor
10.11.3 Tinh hudng ap dung

Mau Visitor c¢6 thé duoc sir dung khi:

e Mot cau triic doi tugng chtra dung nhiéu 16p cua cac doi tugng véi cac giao dién
khac nhau, va vi¢c thuc hién cac phuong thirc trén cac doi twong nay doi hoi cac

16p cu thé cta ching.

e Nhiéu phuong thirc khac nhau khong co mébi lién hé nao can duoc thuc hién trén
cac d6i twong trong mot ciu trac dbi twong, va ta mudn tranh “lam hong” cac 16p
ctia chung khi thuc hién cac thao tac dé. Visitor cho phép ta giir cac thao tac c6 méi
lién hé véi nhau bang cach dinh nghia chung trong mot 16p. Khi mét ciu trac dbi
tugng dugc chia sé boi nhiéu tng dung, sir dung Visitor dé dit cac thao tac nay vao

trong céac tmg dung can thiét.
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e Céc 16p dinh nghia cac cdu trac d6i trong hiém khi thay d6i, nhung ta muén dinh
nghia cac thao tac méi trén cac cdu trac. Thay doi cac 16p cdu trac yéu cau dinh

nghia lai giao dién cho tat ca cac visitor.
e Céc Visitor ¢ thé dugc st dung dé cung cdp mot thao tac trén mot cdu trac ddi
tuong duoc dinh nghia bai mau Composite.
10.12 KET LUAN
Trong chuong nay ching ta dd xem xét mot s6 mau thiét ké hanh vi. Cac mau thiét ké hanh
vi danh cho viéc thiét ké hiéu qua cac phuong thirc trong 16p. Nhiéu tmg dung sir dung cac
mau thiét ké nay dé giai quyét mot s6 van dé trong phat trién phan mém di dugc ching to
1a hiéu qua. Chuwong nay di trinh bay 11 mau thiét ké v6i cau trac mau, tinh hubng ap
dung.
BAI TAP
1.  Hoan thién chuong trinh dé chay cho cac mau da dugc trinh bay trong chwong nay

2. Hoan thién Case study 1 dé chuong trinh c6 thé chay dugc

3. Hoan thién Case study 2 dé chuong trinh chay dugc. Xem xét thém vao mdt s6 mau
thiét ké va cai dat cho hé thong nay.

4. Mot don dat hang ciia mot cura hang online c6 thé 1a mot trong céc trang thai sau:
e Khong gt di
e Daguidi
e Dinhin
o Daxuly
e Di chuyén hang
e Huy
a. Hay xac dinh bang chuyén vi trang thai cho don dit hang

b. Thiét ké 16p Order dé biéu dién don dat hang. Thiét ké hanh vi caa don dat hang
dudi dang tap céc 16p trang thai State vdi 16p cha chung.

5. Thiét ké 16p dang ky ctia hé thong quan 1y hoc theo tin chi dua vao tip cac trang thai
dang ky cua sinh vién cung céc trang thai tuong Gng.

6. Mot hé quan 1y thu vién cho phép ban doc ding kY muon qua mang. Hay thiét ké 16p
dang ky ctia hé thong nay dua vao tap cac trang thai co thé khi ban doc dang ky.

7. Thiét ké 16p dang ky cua hé thong quan 1y tour du lich dua vao tap cac trang thai dang
Ky tour cta khach.
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CHUONG 11: CASE STUDY

Chuong nay trinh bay hai Case study dé minh hoa két hop cic méu thiét ké cho phat trién
cac ung dung:

e Case study 1: Thiét ké co sé truy nhép dit liéu

e Case study 2: Hé quan 1y ban sach truc tuyén BookStore

11.1 CASE STUDY 1: THIET KE CO CHE TRUY NHAP DU LIEU

Viéc truy cap dir liéu can phai thay doi tiy theo ngudn dir liéu nghia 14 tuy thudc vao kiéu
cua n6 nhu CSDL quan h¢, CSDL hudng ddi tuong, file...va cach cai dat cua chung. Cac
mg dung c6 thé sir dung JDBC API dé truy cap dir liéu trong hé quan trj CSDL. JBDC
API cho phép cac ung dung JDBC suir dung cac 1énh SQL dé truy cap dir liéu. Tuy nhién,
trong moi trudong nhu hé quan tri CSDL quan hé, cu phdp va dinh dang cta cac 1énh SQL

thuc té cling bién doi tuy thudc vao san phém CSDL cu thé.

Giai phap 1a st dung d6i tuong truy nhap dit liéu Data Access Object (DAO) dé triru
tugng va dong goi cac truy cap téi nguodn dir 1iéu.DAO quan 1y két ndi voi ngudn dir lidu
dé léy va luu trit dir liéu va cai dat co ché truy €ap can thiét dé lam viéc voi nguén dir liéu.

Tham khao chi tiét; http://www.oracle.com/java/dataaccessobject.html

11.1.1 Céu tric cia DAO
e BusinessObject: Biéu diéf phia yéu cau dirdiéu. N6 1a d6i twong yéu cau truy nhap
t6i nguon dir lidu dé JAywa luu trir di liéu. N6 co thé duoc cai dat 1a cac bean hodc

dbi tuong Java khdenhu servlet dé truy cap toi nguon dit lidu.

o DataAccessObject: La d6i twong chinh ctia mau nay. N6 triru tugng hoa cac cai dat
viée truy cap dir liéu bén duéi dé BusinessObject ¢ thé truy cap téi ngudn dit liéu
mot cach trong sudt. BusinessObject ciing giao pho thao tac nap va luu trir dit ligu
cho DataAccessObiject.

e DataSource: Biéu dién cai dat cta nguon dir liéu. Nguon dir lidu c6 thé 1a CSDL
nhu RDBMS, OODBMS, kho chira XML, hé thong file...

e TransferObject: dugc ding nhu mot vat mang dit liéu. DataAccessObject co thé st
dung TransferObject dé tra dit liéu vé phia yéu cau. DataAccessObject ciing c6 thé
nhan dir lidu tir phia yéu cau trong TransferObject dé cap nhat dir liéu trong ngudn

dir lidu.
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BusinessObject DataAccessObject DataSource
uses encapsulates
N I
. |
s : createluses
ohtainsfmodifies *, |
- |
. I
*) V
TransferObject
Hinh 11.1: Cau tric cia DAO
Bicu d6 giao tiép theo kicu tuan ty dugc cho trong Hinh 11.1.
sd pattern 1
BusinessOhject DAaC DataSource
I I I
| . | |
| 1: create | |
* |
L;'I 2: Get Data | I
3 Get Data |
S |
4: create I TransferOhject
___________ I _:3,.

5 Return Object

6. Set Property

7. Set Property

8 SetData

e

2 Get Property

10: Get Property

11: Set Data

Hinh 11.2: Biéu dd tuin tw cia DAO

DAO c¢6 thé sir dung voi mau Factory Method (Hinh 11.3).

SN, ) s . Si—
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DAOFactory
RdbDAOFacroty XmiIDAOFactory OdbDAOFactory
| | | | | |
: creates : creates : creates : creates : creates : creates
i i v/ v/ v/ /
RdbDADO1 RdbDAD2 XmiDAD1 XmiDAD2 OdbDADA1 OdbDAD2
‘J? AV ‘J? W N N
=<Imterface>> =<Imterface>>
DAD1 DAD2
Hinh 11.3: Biéu do 16p ctia DAO theo chién lwgc Factory Method
Biéu d6 tuan ty mo ta giao ti€p tuan tu theo chién lugc Factory method (Hinh 11.4)
sd Abstract Factory J
BusinessObject DAOFactory DataSource

1: Get Factory for Rl I

A
]
T
[v]
bl
Q

2: create

RdbDAOFactory

5 GetDAOZ2

e s S e S

7 Get data

b[} 4: create [ RaBEDAOCA
|
6 create I
T -
|

RadbDAG2

5 Get data
2: Return data J
L

10: Get data

12 Return da‘tj

2|

13: Set Data

-

11: Get data |
1,

Hinh 11.4: Biéu @6 tuin tw ciia DAO theo chién lwgc Factory Method
11.1.3 H¢ quan ly dir liéu Khach hang

Ta xem xét hé quan 1y dir liéu khach hang. Biéu dd 16p cuia quan 1y dir liéu khach hang cho

trong Hinh 11.5
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CustomerDAOQ

i

Chient

CloudscapeCustomerDAQ
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CloudscapeDB

ontains/modifies ~ = -

createsiuses

-

sV

Customer

encapsulates

Hinh 11.5: Biéu d6 16p ciia CustomerDAO

Ta c6 thé cai dit bang cach st dung chién lugce Factory Method (Hinh 11.6)

DA OFacifory

+getCustomerDAOL) . CustomerDAO
+getAccountDAC) - AccountDAO
+getOrderDAO) | OrderDAO

T

CloudscapeDAOFactory

OracleDAOFactory

SybaseDAOFactory

T
|
| creates
I

AV

T
1
y creates
|

LV

CloudscapeCustomerAQ

OracleCustomerDAD

SyhaseCustomerDAD

|}

<<lnmterface>>
CustomerDAd

Hinh 11.6: Biéu @0 16p ciia CustomerDAO theo chién lwgce Factory Method

Mot phan ma ngudn duge cho duédi dy

// BAbstract class DAO Factory

public abstract class DAOFactory {
// List of DAO types supported by the factory
public static final int CLOUDSCAPE = 1;
public static final int ORACLE = 2;
public static final int SYBASE = 3;

// There will be a method for each DAO that can be

// created. The concrete factories will have to

// implement these methods.

public abstract CustomerDAO getCustomerDAO() ;
public abstract AccountDAO getAccountDAO() ;

public abstract

OrderDAO getOrderDAO() ;

public static DAOFactory getDAOFactory (
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int whichFactory) {

switch (whichFactory) {

case CLOUDSCAPE:

return new CloudscapeDAOFactory();
case ORACLE

return new OracleDAOFactory();
case SYBASE

return new SybaseDAOFactory();
default

return null;

}
//Hién thuc hda cai dat DAOFactory cho Cloudscape

import java.sqgl.*;
public class CloudscapeDAOFactory extends DAOFactory {
public static final String DRIVER=
"COM.cloudscape.core.RmiJddbcDriver";
public static final String DBURL=
"Jdbc:cloudscape:rmi:/ /localhost:1099/CoreJ2EEDB";

// method to create Cloudscape edénnections

public static Connection createConnection () {
// Use DRIVERwand DBURL.to create a connection
// Recommend connection pool implementation/usage

}

public CustomerDAO getCustomerDAO () {
// CloudscapeCustomerDAO implements CustomerDAO
return new CloudscapeCustomerDAO() ;

}

public AccountDAO getAccountDAO () {
// CloudscapeAccountDAO implements AccountDAO
return new CloudscapeAccountDAO () ;

}

public OrderDAO getOrderDAO () {
// CloudscapeOrderDAO implements OrderDAO
return new CloudscapeOrderDAO () ;

}
//Cai ddt DAO Interface cho Customer
public interface CustomerDAO {

public int insertCustomer(...);
public boolean deleteCustomer(...);
public Customer findCustomer(...);
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public boolean updateCustomer(...);
public RowSet selectCustomersRS(...);
public Collection selectCustomersTO(...);

}
// Cai dat Cloudscape DAO cho Customer
// CloudscapeCustomerDAO implementation of the
// CustomerDAO interface. This class can contain all
// Cloudscape specific code and SQL statements.
// The client is thus shielded from knowing
// these implementation details.

import java.sqgl.*;

public class CloudscapeCustomerDAO implements CustomerDAO
public CloudscapeCustomerDAO () {
// initialization
}
// The following methods can use
// CloudscapeDAOFactory.createConnection ()
// to get a connection as reqguired
public int insertCustomer (...) {
// Implement insert customer there.
// Return newly created customer number
// or a -1 on error

}

public boolean deleteCustomer(...) {
// Implement delete customer here
// Return true on success, false on failure

public Customer findCustomer(...) {
// Implement find a customer here using supplied
// argument values as search criteria
// Return a Transfer Object if found,
// return null on error or if not found

public boolean updateCustomer(...) {
// 1implement update record here using data
// from the customerData Transfer Object
// Return true on success, false on failure or
// error

public RowSet selectCustomersRS(...) {
// implement search customers here using the
// supplied criteria.
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// Return a RowSet.

public Collection selectCustomersTO(...) {
// implement search customers here using the
// supplied criteria.
// Alternatively, implement to return a Collection
// of Transfer Objects.

}

//Customer Transfer Object
public class Customer implements java.io.Serializable {

// member variables
int CustomerNumber;
String name;

String streetAddress;
String city;

// getter and setter methods...

}
//Su dung DAO va DAOFactory & clifent code

// create the required DAO Factory
DAQOFactory cloudscapeFactory =
DAOFactory.getDAQFactory (DAOFactory.DAOCLOUDSCAPE) ;

// Create a DAO
CustomerDAO custbDAQ =
cloudscapeFactory.getCustomerDAO () ;

// create a new customer
int newCustNo = custDAO.insertCustomer(...);

// Find a customer object. Get the Transfer Object.
Customer cust = custDAO.findCustomer(...);

// modify the values in the Transfer Object.
cust.setAddress(...);

cust.setEmail(...);

// update the customer object using the DAO
custDAO.updateCustomer (cust) ;

// delete a customer object
custDAO.deleteCustomer(...)

// select all customers in the same city
Customer criteria=new Customer () ;
criteria.setCity ("New York");
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Collection customersList =

custDAO.selectCustomersTO (criteria) ;
// returns customersList - collection of Customer
// Transfer Objects.

// get values.

iterate through this collection to

11.2 CASE STUDY 2: HE QUAN LY BAN SACH TRUC TUYEN BOOKSTORE

Phéan nay trinh by &p dung mot s6 mau Facade, Observer va Factory dé thiét ké mot sb
chirc nang cia Hé Quan ly ban sach Bookstore.

Ap dung Observer

Hinh 11.7: Biéu dd Observer cho Bookstore

Ap dung Factory

ShipMienBac

Hinh 11.8: Biéu @6 Factory cho Bookstore

Ap dung Facade

Shipment

ShipMienTrung

ShipMienNam
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Hinh 11.9: Biéu dé Facade cho Bookstore
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MA NGUON

package entity;

import java.io.Serializable;

import java.util.ArrayList;

import javax.persistence.Entity;

import javax.persistence.GeneratedvValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import java.util.List;

import javax.persistence.CascadeType;
import javax.persistence.JoinColumn;
import javax.persistence.ManyToOne;
import javax.persistence.OneToMany;

import javax.validation.constraints.Null;

@Entity
public class Book implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue (strategy = GenerationType.AUTO)
private int id;
private String name;
private String author;
private String state;
private Boolean status;
private Integer price;
private String image;
private int quanity;
private String description;
@OneToMany (mappedBy = "book", cascade= CascadeType.REMOVE)

private List<BookObserver> booksObserver = new
ArrayList<BookObserver> () ;
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@ManyToOne
@JoinColumn (name = "category id")

private Category category;

public void attach (BookObserver bo) {
if (bo == null) {
throw new NullPointerException("Null Observer");
}
if (!booksObserver.contains (bo)) {

booksObserver.add (bo) ;

}

private boolean changes = false;

public int getId() {
return id;

}

public void setId(int 4dd)
this.id = id;

}

@Override

public int hashCode () .{
int hash = 0;
hash += (int) id;
return hash;

}

@Override

public boolean equals (Object object) {

// TODO: Warning - this method won't work in the case the

id fields are not

if (! (object instanceof Book)) {

return false;
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}

Book other = (Book) object;
if (this.id != other.id) {
return false;

}

return true;

}

@Override

public String toString() {
return "entity.Book[ id=" + id + " 1",

}

public String getName () {
return name;

}

public void setName (String name)  {
this.name = name;

}

public String getAuthot () {
return author;

}

public void setAuthor (String author) {
this.author = author;

}

public List<BookObserver> getBooksObserver () {
return booksObserver;

}

public void setBooksObserver (List<BookObserver> booksObserver) {

this.booksObserver = booksObserver;

}

public String getState() {
return state;

}

public void setState(String state) {

if (this.state == null) {
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this.state = state;

} else if ('this.state.equals(state)) {
this.changes = true;

}

this.state = state;

notifyObservers () ;

}
public void notifyObservers () {

for (BookObserver observer : booksObserver) {

observer.update () ;

}
public Boolean isStatus() {

return status;

}

public void setStatus (Boolean status) f

if (this.status != nudl) f{
changes = trues
if (status == false) {

set3tate (""Het Hang");
} else {
setState ("Co Hang") ;

}
System.out.println ("ok");

}
this.status = status;
System.out.println ("not ok");

}

public Integer getPrice() {
return price;

}

public void setPrice(Integer price) {
if (this.price !'= null) {

this.changes = true;
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if (this.price < price) {
setState ("Tang gia " + (price - this.price));
} else if (this.price == price) {
changes=false;
} else {
setState ("Giam gia " + (this.price - price));
}
this.price = price;
}
public String getlImage () {
return image;
}
public void setImage (String image) #{

this.image = image;

public int getQuanity ()
return quanity;

}

public void setQuanity(int quanity) {
this.quanity = quanity;

}

public String getDescription() {
return description;

}

public void setDescription(String description) {
this.description = description;

}

public Category getCategory() {

return category;

}

public void setCategory (Category category)

this.category = category;

{

190




CHUONG 11: CASE STUDY

}

public boolean isChanges () {
return changes;
}
public void setChange (boolean changes) {

this.changes = changes;

}
package entity;
import java.io.Serializable;
import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;
import javax.persistence.JoinColumny
import javax.persistence.ManyToOne;
@Entity
public class BookObserver dmplements Observer,Serializable {
@Id
@GeneratedValued(strategy = GenerationType.AUTO)
private int id;
private String message;
@ManyToOne
@JoinColumn (name = "book id")
private Book book;
public BookObserver (Book book) {
this.book = book;
this.book.attach(this);
}
public int getId() {

return 1d;

public void setId(int id) {
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this.id = id;

}

public String getMessage () {
return message;

}

public void setMessage (String message) {
this.message = message;

}
public BookObserver () {

}
@Override
public void update() {
if (book.isChanges () ) {

this.message = book.getState();

}
@Override

public void setBook(Book book). A4
this.book = book;
}
public Book getBookd() {

return book;

}

package entity;

import entity.OrderDetail;
import java.util.List;

public class ShipMienBac extends Shipment {

@Override
public int calculateShipmentPayment () {
int gia = 0;

for (OrderDetail ct : books) {

gia +=ct.getQuanity()*5;
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}

return gia;

}
package entity;
import java.util.List;

public class ShipMienTrung extends Shipment {

@verride
public int calculateShipmentPayment () {
int gia = 0;
for (OrderDetail ct : books) {
gia +=ct.getQuanity () *10;
}

return gia;

}
package entity;
import java.util.List;
public class ShipMienNam extends Shipment {
@Override
public int calculateShipmentPayment () {
int gia = 0;
for (OrderDetail ct : books) {
gia +=ct.getQuanity()*15;
}

return gia;

package entity;
import entity.OrderDetail;
import java.io.Serializable;

import java.util.List;
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import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;
public abstract class Shipment {
public Shipment () {
}
protected List<OrderDetail> books;
public abstract int calculateShipmentPayment () ;
public List<OrderDetail> getBooks () {
return books;
}
public void setBooks (List<OrderDetail> books) {

this.books = books;

}

package session;

import java.util.List;

import javax.persistence.EntityManager;
public abstract class AbstractFacade<T> ({

private Class<T> entityClass;

public AbstractFacade (Class<T> entityClass) {
this.entityClass = entityClass;

}

protected abstract EntityManager getEntityManager();

public void create (T entity) {
getEntityManager () .persist (entity);

}

public void edit (T entity) {
getEntityManager () .merge (entity) ;

}

public void remove (T entity) {
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getEntityManager () .remove (getEntityManager () .merge (entity));
}
}

public T find(Object id) {

return getEntityManager () .find(entityClass, id);
}
public List<T> findAll() {

javax.persistence.criteria.CriteriaQuery cq =
getEntityManager () .getCriteriaBuilder () .createQuery();

cg.select (cqg.from(entityClass));

return getEntityManager () .createQuery(cq) .getResultList ()
}
public List<T> findRange (int[] range) {

javax.persistence.criteria.CriteriaQuery cqg =
getEntityManager () .getCriteriaBuilder ().createQuery()

cg.select (cq.from(entityClass)) ;

javax.persistence.Query q =
getEntityManager () .createQuery (cq) ;

g.setMaxResults (range[l). - range[0] + 1);
g.setFirstRéesult(range[0]) ;
return g.getRestltList();

}

public int count () {

javax.persistence.criteria.CriteriaQuery cqg =
getEntityManager () .getCriteriaBuilder () .createQuery();

javax.persistence.criteria.Root<T> rt =
cqg.from(entityClass);

cg.select (getEntityManager () .getCriteriaBuilder () .count (rt));

javax.persistence.Query q =
getEntityManager () .createQuery(cq);

return ((Long) g.getSingleResult()).intValue();
1}
package session;

import entity.BookObserver;
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import java.util.List;

import javax.ejb.Local;

@Local

public interface BookObserverFacadeLocal ({
vold create (BookObserver bookObserver) ;
volid edit (BookObserver bookObserver) ;
vold remove (BookObserver bookObserver) ;
BookObserver find(Object id);
List<BookObserver> findAll ()
List<BookObserver> findRange (int[] range);
int count();

}

package session;

import entity.BookObserver;

import javax.ejb.Stateless;

import javax.persistence.EntityManager;

import javax.persistence.PersdstenceContext;

@Stateless

public class BookObserverFacade extends
AbstractFacade<BookObserver> implements BookObserverFacadeLocal {

@PersistenceContext (unitName = "BookStorePU")

private EntityManager em;

@Override

protected EntityManager getEntityManager () {
return em;

}

public BookObserverFacade () {

super (BookObserver.class) ;

}

package session;

import entity.OrderDetail;
import javax.ejb.Stateless;

import javax.persistence.EntityManager;
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import javax.persistence.PersistenceContext;

@Stateless

public class OrderDetailFacade extends AbstractFacade<OrderDetail>
implements OrderDetailFacadeLocal {

@PersistenceContext (unitName = "BookStorePU")

private EntityManager em;

@Override

protected EntityManager getEntityManager () {
return em;

}

public OrderDetailFacade () {

super (OrderDetail.class);

Ban doc tu xay dung Servlet va trang JSP dé thirc thi eac chirc ning ctia hé thong.
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