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MO PAU
Ngay nay, cong nghé thong tin dugc coi 1a nganh quyén lyc bac nhit voi hang
loat img dung trong moi linh vuc cua doi séng - tir san xuéat, kinh doanh dén giao duc,
y té, van hoa... Pic biét, & thoi ky Cach mang 4.0 - ma tai Viét Nam co ban la ing
dung nhu cong ngh¢ tu dong hoa, trao doi dir liéu. Trong cong nghé san XUAt, cong
nghé thong tin cang khang dinh dugc tim quan trong ciia minh - vira 1a nén tang, vira
1a dong lyc dé bat kip da phat trién cua thé gioi.

Vay dé hé thong co tinh tai sir dung cao, ting tinh dong gbi, khong lap lai ciing
nhu pham vi logic duoc thu hep thi ap dung Design Pattern trong phat trién phan mém
1a mdt su lya chon thich hop.

Vé6i mong muén duge tim hiéu sau vé viéc phat trién phan mém nén em di chon
dé tai “Ap dung Design Pattern trong phat trién phin mém.” Trong qua trinh 1am dd
an, do con han ché vé thoi gian va kinh nghiém thuc té, em mong nhan dugc nhitng
gop v chan thanh tir thay c6 va cac ban.

Dé tai gidi thidu vé nhitng 1y thuyét co ban ctia Design Pattern, phan tich d4nh
gia cac k¥ thuat va xay dung trng dung thuc nghiém.

Db an dugce td chirc 1am 5 phan nhu sau:

- M& dau: Trinh bay 15 1y do chon dé tai, muc tiéu nghién ctru d6 an va bd cuc
ctia dd an.

- Chuong 1: Kién thitc co ban. Chuong ndy trinh bay cac khai niém co ban, dic
diém, phan loai, vu va nhuoc diém cua Design Pattern.

- Chuong 2: Cdc kj thudt ciia Design Patetrn. Chuong ndy trinh bay chi tiét vé
cac k¥ thuét ciing nhu cach xay dung mau trong thiét ké phin mém.

- Chuong 3: Ap dung Desgin Pattern trong phdt trién phdn mém. Chuong nay
trinh bay cha yéu vé phan tich thiét ké hé thong huéng d6i tuong va ap dung Design
Pattern vao bai toan.

- Két luan: Phan nay dua ra nhiing két qua do an dat dugc, nhimng thiéu sot chua
thuc hién dugc va hudng phat trién dé tai trong tuong lai.
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CHUONG 1: KIEN THUC CO BAN

Phat trién phan mém hudng ddi twong 1a mot ki thuat kho trong lap trinh phan
mém. Chung ta cAn mo ta cac thudc tinh, hanh vi cua d6i tuong mot cach chinh xac.
Sau d6 st dung cac k¥ thuat trong 14p trinh hudng d6i twong nhu ké thira, tinh da hinh,
16p triru tuong, phuong thic do, v.v. la mot cong viéc khod. Pac biét, viéc tai sir dung
va dam bao tinh dung dan ciia phan mém la mot trong nhimg yéu cau kho hon. Design
Pattern 1a mot phuong phép nhdm khic phuc nhitng kho khin trong phat trién phan
mém hudng ddi twong. Phuong phap nay duoc danh gia 1a ki thuat c6 nhiéu tinh wu
viét nhu khic phuc yéu diém cua ké thira, tinh da hinh, dam béo tinh ding dén cua
phan mém. Trong khi d6 van dam bao dugc céc tinh chat cua 1ap trinh hudng ddi
tuong. Chuong nay trinh bay cac khéi niém co ban, dic diém, phan loai, wu va nhuoc
diém cia Design Pattern.

1.1 Van dé trong thiét ké phin mém hwéng doi twong.

Viéc thiét ké mot phan mém hudng ddi twong 13 mot cong viée kho va viée thiét
ké mot phan mém hudng ddi twong phuc vu cho muc dich dung lai cang kho hon. Vi
thé, phai tim ra nhirg dbi trong phu hop, dai dién cho mot 16p cac ddi tuong. Sau d6
thiét ké giao dién, tao cay ké thira cho chung va thiét 1ap cac mdi quan hé. Thiét ké
phai dam bao 1a giai quyét duoc cic van dé hién tai, c6 thé tién hanh mé rong trong
tuong lai ma tranh phai thiét ké lai phan mém. Va mot tiéu chi quan trong 1a phai nho
gon. Vi¢e thiét ké mot phén mém huong dbi tuong phuc vu cho muc dich dung lai l1a
mdt cong viée kho, phire tap vi vy khong thé mong cho thiét ké cua minh sé& 13 dang
va dam bao céac tiéu chi trén ngay duoc. Thuce té 1a nd cin phai duoc thir nghiém sau
vai 1an va sau d6 s& dugc sira chira lai. [4]

DPung trudc mot vin dé, mot ngudi phan tich thiét ké tot co thé dua ra nhiéu
phuong an giai quyét, phai duyét qua tat ca cac phwong an va rdi chon ra cho minh
mot phuong an tot nhat. Phuong 4n tot nhat nay sé duoc ding di dung lai nhiéu 1an va
ding mdi khi gip van dé tuong ty. Ma trong phén tich thiét ké phan mém hudng dbi
tugng ta ludn gip lai nhitng van dé twong ty nhau.

1.2 Lich sir hinh thanh cia Design Pattern.

Nam 1994, tai hoi nghi PloP (Pattern Language of Programming Design) da
dugc t6 chirc. Ciling trong nim nay quyén sach Design Pattern: Elements of Reusable
Object Oriented Software (Gamma, Johnson, Helm va Vhissdes, 1995) da duoc xudt
ban dung vao thoi diém dién ra hoi nghi OOPSLA’94. Day la mdt tai liéu con phoi
thai trong viéc lam ndi bat anh hudng cua mau d6i voi viée phat trién phén mém, su
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dong gop cua no 1a xay dung cac mau thanh cac danh muc véi dinh dang chuan duoc
ding 1am tai liéu cho mdi miu va ndi tiéng voi tén Gang of Four va cdc mau nd
thudng dugc goi 1a cic miu Gang of Four. Con rat nhiéu cic cudn sach khac xuat hién
trong 2 nam sau va cac dinh dang chuin khac duoc dua ra. [1]

Nam 2000, Evitts c¢6 tong két vé cach cac mau xam nhap vao thé gidi phan mém.
Ong cong nhan Kent Beck va Ward Cunningham 13 nhitng nguoi phét trién nhimng
mau dau tién v6i SmallTalk trong cong viéc cua ho dugc bao cdo tai hdi nghi
OOPSLA’87. C6 5 mau ma Kent Beck va Ward Cunningham d3 tim ra trong viéc két
hop cac nguoi dung ciia mot hé théng ma ho dang thiét ké. Nam mau nay déu duogc ap
dung dé thiét ké giao dién nguoi dung trong moi truong Windows. [1]

1.3 Khai ni¢ém

Theo Christopher Alexander noi: “Mbi mt mau mé td mét van de xay ra lap di
ldp lai trong moi trwong va mé td cdi cot 16i ciia gidi phdp dé cho van dé dé. Bang
cach ndo d6 ban da dimg né ca triéu lan ma khéng lam giong nhau 2 lan”. [4]

Theo cubn Software Engineering thi mot mau thiét ké phin mém 1a mot giai
phap chung, c6 thé tai sir dung cho mot van dé thudng xay ra trong mot bdi canh nhit
dinh trong thiét ké phin mém. Cac miu nay khong phai 1a mot thiét ké da hoan chinh
dé co thé duoc chuyén d6i tryc tiép thanh md ngudn hodic mi may. Do d6, cic miu
thiét k& 1a mot mo ta hodc khudn mau cho cach giai quyét van dé co thé duoc st dung
trong nhiéu tinh huéng khac nhau. Cac miu thiét ké 1a cic mé hinh héa céac tinh hubng
thue t& mot cach tot nhat ma 14p trinh vién co6 thé st dung dé giai quyét cac van dé phd
bién khi thiét ké mot img dung hoic hé thong.

Qua qua trinh nghién cuu, cdc tac gia da tong hop cac yéu to chinh vé Design

Pattern go”‘m:

= La tdp cdc gidi phdp cho vdn dé phé bién trong thiét ké cdc hé thong mdy
tinh. Dady la tap cac giai phap da dwoc cong nhdn la tai liéu co gia tri.
Nhitng nguoi phat trién cé thé dp dung gidi phdp nay dé gidi quyét cdc
van dé tuwong tu.

= Gidng nhw véi cdc yéu cau cia thiét ké va phan tich huéng doi twong thi
viéc sir dung cdc mau ciing can phai dat dwoce kha nang tdi sir dung cdc

giai phap chuan doi voi van dé thuong xuyén xay ra.
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1.4 Pic diém chung

Mau duogc hiéu theo nghia téi str dung ¥ tudng hon 14 ma 1énh. Mau cho phép
cac nha thiét ké co thé cung ngdi lai voi nhau va cing giai quyét mot van dé nao do
ma khong phai mat nhiéu thoi gian tranh cdi. Ngoai ra, miu ciing cung cip nhiing
thuat ngir va khai niém chung trong thiét ké. Néi mot cach don gian, khi dé cap dén
mot mau nao day, bat ky ai biét miu d6 déu co thé nhanh chéng hinh dung ra “birc
tranh” ctia giai phap. Va cudi cing, néu 4p dung mau hiéu qua thi viéc bao tri phan
mém cling duogc tién hanh thuan loi hon, nidm bt kién tric hé théng nhanh hon.

Mau hd tro tai sir dung kién triic va mé hinh thiét ké phan mém theo quy mo 16n.
Can phan biét Design Pattern v6i Framework. Framework hd tro tai sir dung mé hinh
thiét ké va ma ngué)n & mtre chi tiét hon. Trong khi do, Design Pattern dugc van dung
& murc tong quat hon, gitip cac nha phat trién hinh dung va ghi nhan cac cu trac tinh
va dong ciing nhu quan hé twong tac giita cac giai phap trong qua trinh thiét ké ung
dung.

Mot cach tong quét, mau cé bon thanh phan chinh sau day:

= Tén mdu (pattern name): La mét tén mang tinh tong qudt nhat dé mé ta
gidi phdp va két qua ciia mot bdi todn thiét ké. Tén nay thuong ngdn gon
khodng mét vai tir. Tén ciia mdu con déng vai tro gia tdng von tir vieng vé
mau. Tén cia mau dwoc sit dung dé trao doi véi cdc thanh vién trong
nhom, sw dung trong cac van ban, tai liéu, v.v. Luya chon mot tén mau tot
la mét trong nhitng céng viéc khé nhat dé moi nguoi hiéu ding néi dung
clia mdu va cé thé trao doi véi nhitng cdi khdc.

= Bai todn (problem): Bdi todn dé trd 16i cdu héi khi nao ching ta dp dung
mau? Bdi todn dién gidi van dé va tinh huong can gidi quyét. N6 cé thé
dién gidi cac van dé mau cy thé chang han nhw lam thé ndo biéu dién cdc
thudt todn ciing nhuw cdc déi twong. N6 ciing ¢é thé miéu ta I6p hodc cdc
cau tric doi twong la nhitng déau hiéu ciia mot thiét ké khong linh hoat.
DG6i khi, vin dé bao gom danh sach cdc diéu kién phdi théa triede khi hiéu

dé ap dung chiing.

= Gidi phdp (solution): Gidi phdp mé td cdc thanh phan tao nén thiét ké,
cdc quan hé va sw twong tdc giira chung. Giai phdp khong mo ta mot cai
dat hay mot thiét ké cu thé béi vi mét mau giéng nhw cdi khuén ma cé thé
dp dung trong nhiéu tinh huéng khéac nhau. Do dé, mau cung cap mét sw

mo ta ¢ muc trieu twong cua van dé thiét ké va lam cach nao dé sap xép
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mét cdach tong qudt cdc thanh phan (cdc 16p, cdc doi twong trong timg
trieong hop cu thé) dé gidi quyét ching.

=  Hiu qua (consequences): Hiu qua la s trao doi va thanh qud ciia viéc
dp dung cdc mau. Dit hdu qud thuong khéng tranh khoi khi ching ta mé
ta cac quyét dinh thiét ké, ching quan trong cho viéc ddnh gid sw lia
chon thay thé mau va hiéu chi phi va loi ich ciia viéc dp dung cdc madu.
Héu qua doéi véi phan mém thwong lién quan dén hai yéu té khéng gian
va thoi gian. Ching dinh hwéng cdc chi dé ngén ngit ldp trinh ciing nhw
sw thyc thi. Vi tdi s dung la mot nhan 16 thwong su dung trong ldp trinh
huong doi twong, hdu qud ciia mdu bao gom si tc dong cia ching 1én
do phuec tap hé tho”hg, sw mo rong hodc tinh kha chuyén. Liet ké cac hau
qud mét cdch ré rang givp ching ta hiéu va danh gid ching chinh xdc
hon.

Dic diém chung cta mau 1a da tuong thich, khong phu thudc vao ngdn ngir 1ap
trinh, cong nghé hodc cac nén tang trién khai.
1.5 Uu va nhwoc diém ciia Design Pattern
1.5.1 Uu diém
Mau c6 thé tai sir dung trong nhiéu dy 4n, cung cip cac giai phap gitp xac dinh
kién trac hé théng. MAu ndm bét nhitng kinh nghiém k¥ thuat phan mém, cung cip su
minh bach cho viéc thiét ké mot ing dung. MAu 14 nhiing giai phap dd duoc chung
minh va ching thuc vi chiung dugc xdy dung dua trén kién thirc va kinh nghiém cua
cac nha chuyén gia phat trién phan mém. Cac mau thiét ké khong dam bao mot giai
phap tuyét déi cho mét van dé. Ching cung cip su rd rang cho kién trac hé théng va
kha ning xay dung mot hé thdng t6t hon.
1.5.2 Nhuge diém
Du thiét ké mau dem lai nhiéu loi ich trong phat trién phan mém. Tuy nhién viéc
sir dung mau ciing con tily thudc vao timg tinh hudng cu thé trong timg du an cu thé.
Nhuoc diém ciia mau ciing boc 16 qua mot s6 tinh hudng sau day:
= Viéc sir dung qud nhiéu mdu ciing nhw buéc ching phdi phit hop véi chwong
trinh sé lam cho cdc doan ma tré nén rdc réi va khé hiéu hon.
= Khéng c¢é mét phieong phdp phdt trién phan mém ndo la hoan thién va Design

Pattern khong phai la mot ngoai lé.

=  Khong thich hop cho nhitng lap trinh vién con it kinh nghiém ciing nhw chua
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hiéu hét vé Design Pattern ma dp dung vdo trong chwong trinh.
1.6 Phan loai Design Pattern

Phén loai mAu nhdm muyc dich nhanh chéng tim ra loai mau phu hop trong phat
trién phan mém. Nam 1994, bon tac gia Erich Gamma, Richard Helm, Ralph Johnson
va John Vlissides dd cho xuit ban mot cudn sach véi tiéu dé Design Patterns —
Elements of Reusable Object-Oriented Software, ddy la khéi ngudn ciia khai niém
Design Pattern trong 1ap trinh phan mém.

Bén tac gia trén dugc biét dén rong rai dudi tén Gang of Four. Theo quan diém
ctia bén ngudi, Design Pattern chil yéu duoc dia theo nhitng quy tic sau dy vé thiét
ké hudng ddi tuong.

By Purpose
Creational Structural Behavioral
o Adapter e Interpreter
Class ¢ Factory Method (class) o: Template Mathod
¢ Chain of
o Adapter Responsibility
(object) ¢ Command
By Scope o Abstract Factory | » Bridge o lterator
: o Builder » Composite ¢ Mediator
Obiject o Prototype » Decorator o Memento
o Singleton o Facade o Observer
o Flyweight o State
e Proxy o Strategy
e Visitor

Hinh 1 —1: Quy tdc thiét ké huéng doi twong

Hé théng cac miu Design Pattern hién c6 23 mau dugc dinh nghia trong cudn
“Design Patterns Elements of Reusable Object Oriented Software” va dugc chia thanh
3 nhém:

= Creational Pattern (nhém khdi tao — 5 madu) gom: Factory Method,
Abstract Factory, Builder, Prototype, Singleton. Nhitng Design Pattern
logi ndy cung cdp mét gidi phap dé tao ra cdac object va che gidu dwoc
logic cua viéc tao ra no, thay vi tao ra object mot cach truc tié'p bcing
cdach sik dung method new. Piéu nay gitip cho chuong trinh tré nén mém
déo hon trong viéc quyét dinh object nao can dwoc tao ra trong nhiing
tinh huéng dwoc dwa ra. [3]

= Structural Pattern (nhém cdu triic — 7 madu) gom: Adapter, Bridge,
Composite, Decorator, Facade, Flyweight va Proxy. Nhitng Design

Poan Vin Tho - CT1901C - Ap Dung Design Pattern Trong Phat Trién Phin Mém 9



Pattern loai nay lién quan t6i class va cdc thanh phan ciia object. N6
diing dé thiét lap, dinh nghia quan hé giita cdc doi tirong. [3]

= Behavioral Pattern (nhém tuwong tic / hanh vi — 11 mau) gom:
Interpreter, Template Method, Chain of Responsibility, Command,
Iterator, Mediator, Memento, Observer, State, Strategy va Visitor. Nhom
nay dimg trong thuc hién cac hanh vi cia doi twong, sir giao tiép gitta cdc
object voi nhau. [3]

saving state Adapter

of iteration
avoiding :
hysteresis Brldge

Iterator

craating
COmposites

Builder
enumerating

children

acding camposed
mspun&'w,im}sﬁ / using Command
to objects

Composite

T . e
compasites defining defining

addin, traversais J
opnrd%u'm 'a"els“" the chain
: ‘ cefinin - i
Flyweight | gmmmg&, Visitor
changing skin }
versus guts
y adding
sharing Interpreter [———— oparalions [ Chain of Responsibility|

strategies

shanng
temming!

Strategy shari symbois
gomp(ax
lependency
defining State

algovithm's
sleps
———————— Template Method o e
Prototype e
configure taciory /——-| Factory Method |
dynamically implemant using
\
Abstract Factory |
e
').?f.’ L~
sngle
insfance
Singleton

Hinh 1 —2: Méi quan hé giita 23 Design Pattern
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1.6.1 Nhom Creational

2 aBe L AN
= LD
= tjDD N — @ﬂ...‘%’.
— | s— | E
Factory Method Abstract Factory Builder
Creational
il iy
Prototype Singleton

Hinh I —3: Cdc mdu Design Pattern trong nhom Creational

Singleton:
= Pam bao 1 class chi c6 1 instance va cung cip 1 diém truy xuét toan cuc
dén no.
Abstract Factory:

= Cung cfip mot interface cho vi¢c tao 1ap céc ddi tuong (co lién hé voi
nhau) ma khéng can quy dinh 16p khi hay x4c dinh 16p cu thé (concrete)
tao mdi ddi tuong.

Factory Method:

= Dinh nghia Interface dé sinh ra ddi twong nhung dé cho 16p con quyét
dinh 16p nao dugc dung dé sinh ra d6i twong Factory method cho phép
mot 16p chuyén qua trinh khéi tao ddi tugng cho 16p con.

Builder:

» Tach roi viéc xdy dung (construction) mgt doi tugng phurc tap khdi bicu
dién cta no sao cho cting mot tién trinh x4y dung c6 thé tao duoc cac biéu
dién khéac nhau.

Prototype:

» Quy dinh loai cua cac doi tugng can tao bang cach dung mot doi tuong
mau, tao méi nhd vao sao chép doi twrong mau nay.
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1.6.2 Nhom Structural

CEED A o

Adapter Bridge Composite
Structural
S,
[T
Decorator Facade Flyweight

Hinh 1 —4: Céc mau Design Pattern trong nhém Structural

Adapter:

= Do véan dé twong thich, thay doi interface ctia mot 16p thanh mot interface
khac phu hop v6i yéu cau ngudi sir dung 16p.

Bridge:

= Tach roi nglr nghia cia mot van dé khoi viéc cai dat, muc dich dé ca hai
bd phan (ngir nghia va cai dit) co thé thay dbi doc lap nhau.

Composite:

= T6 chirc cac ddi tugng theo ciu triic phan cap dang cdy. Tat ca cac doi
tuong trong cAu tric duoc thao tic theo mot cach thuan nhat nhu nhau.

= Tao quan hé thir bic bao gdp giita cac ddi tuong. Client c6 thé xem ddi
tugng bao gdp va bi bao gop nhu nhau -> kha ning tong quat hoa trong
code cua client -> d& phat trién, nang cip, bao tri.

Decorator:

=  Gan thém trach nhiém cho d6i twong (md rong chirc ning) vao lic chay
(dynamically).

Facade:

= Cung cap mot interface thuan nhat cho mot tip hop céc interface trong
mot “hé thong con” (subsystem). N6 dinh nghia 1 interface cao hon céc
interface c6 san dé lam cho hé thng con dé sir dung hon.
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Flyweight:

» Su dung viéc chia sé dé thao tac hiéu qua trén mot $6 lugng 16n doi tuong
“c& nho” (chang han paragraph, dong, cot, ky tu...).

Proxy:

= Cung cép doi tuong dai dién cho mot ddi tuong khac dé hd tro hodc kiém
so4t qua trinh truy xuat ddi tuong d6. Pdi tuong thay thé goi 1a proxy.

1.6.3 Nhom Behavioral

TN SIE== =
= G el
[KpEpEpKpKol| ]
Chain of Responsibility Command Iterator Mediator
Behavioral
— W= o S r--n
2| L 413\" e ] g o
= = @O =) =0
Memento Observer State Strategy

Template method Visitor

Hinh 1 —5: Cdc mau Design Pattern trong nhém Behavioral

Chain of Responsibility:

= Khic phuc viéc ghép cip giira b giri va bo nhén thong diép. Cac dbi
tuong nhan thong diép duoc két ndi thanh mot chudi va thong di¢p duoc
chuyén doc theo chudi nay dén khi gip dugc doi tuong xir Iy né. Tranh
viéc gan két cting gitta phan tir gli request v6i phan tir nhan va xu 1y
request bang cach cho phép hon 1 ddi tuong c6 c6 co hoi xir Iy request.
Lién két cac d6i twong nhan request thanh 1 day chuyén roi giri request
xuyén qua timg ddi twong xtr 1y dén khi gap ddi tuong xir 1y cu thé.

Command:

= Modi yéu cau (thuc hién mot thao tac nao do) dugc bao boc thanh mat dbi
tuong. Cac yéu cau s& dugc luu trir va g di nhu cac doi tuong. Pong goi
request vao trong mot Object, nhd d6 co thé thong s6 hod chuong trinh
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nhan request va thuc hién céc thao tac trén request: sap xép, log, undo...
Interpreter:
» HJ tro viée dinh nghia biéu dién vin pham va bg thong dich cho mdt
ngon ngur.
Iterator:

* Truy Xuét céc phﬁn tr cua ddi tuong dang tap hop tuan tu (list, array, ...)
ma khong phu thudc vao biéu dién bén trong clia cac phan tu.

Mediator:

* Dinh nghia mdt ddi tuong dé bao boc viéc giao tiép gitra mat s6 ddi tuong
vO1 nhau.

Memento:

» Hi¢u chinh va tra lai nhu cii trang thai bén trong cua doéi tugng ma van
khong vi pham viéc bao boc dir liéu.

Observer:

* Dinh nghia sy phu thudc mot-nhiéu gilra cac ddi tuong sao cho khi mdt
dbi twong thay doi trang thai thi tit ca cac dbi twong phu thudc no ciing
thay d6i theo.

State:

= Cho phép mot ddi twong thay ddi hanh vi khi trang thai bén trong ciia né

thay dbi, ta c6 cam giac nhu class ciia d6i tuong bj thay doi.
Strategy:

» Bao boc mdt ho cac thuat toan bﬁng cac lop doi tuong dé thuat toan c6 thé
thay d6i doc 1ap d6i voi chuong trinh st dung thuat todn.Cung cap mot ho
giai thuat cho phép client chon lya linh dong mot giai thuat cu thé khi sir
dung.

Template method:

* Dinh nghia phﬁn khung ctia mot thuat toan, tirc la mot thuat toan téng
quat goi dén mot sé phuong thirc chua duge cai dat trong 16p co sd; viée
cai dat cac phuong thire duoc iy nhiém cho céc 16p ké thira.
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Visitor:
= Cho phép dinh nghia thém phép toan méi tac dong 1én cac phan tir cua
mot cu trac ddi tugng ma khong can thay doi cac 16p dinh nghia cau tric
do.
1.7 Két luan
Chuong nay khoéa luan trinh bay nhitng khéai ni€ém co ban cling nhu wu nhugc
diém cua Design Pattern. Design Pattern thé hién tinh kinh nghi¢m cua cong viéc lap
trinh, xdy dung va thiét ké phan mém. Nguoi hiéu va van dung dugc Design Pattern
trong qua trinh thiét ké hé thong sé tiét kiém duoc rat nhiéu thoi gian, chi phi, dé phat
trién, mo rong va bao tri. Tuy nhién khong nén qua lam dung Design Pattern trong
phat trién phan mém. Khi mudn tiép can dén mot Design Pattern méi thi hay tap trung
chu ¥ vao ba yéu t6 quan trong sau:
= Mdu dwoc sir dung khi ndo, vdan dé ma Design Pattern dé gidi quyét la gi.

= So do UML mé ta Design Pattern.

= Code minh hoa, vmg dung thyc tién ciia mau la gi. [2]
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CHUONG 2: CAC KY THUAT CUA DESIGN PATTERN

Hiéu va ndm viing cac thiét ké mau 13 mot trong nhimg yéu t6 quan trong ddi véi
1ap trinh vién hién nay. Véi wu thé c6 san, thiét ké mau gitp cho trién khai phin mém
¢6 quy mo 16n dugc nhanh chong. Dua trén cac mau di duoc ap dung trong thiét ké,
cac thanh vién trong nhom va cac thanh vién lién quan c6 thé hinh dung cu thé nhimng
van dé can duoc giai quyét. Chuong nay khoa luan trinh bay chi tiét cac mau va céac
thanh phan lién quan dé tir d6 c6 cai nhin téng quat trong qua trinh lya chon cac mau
dé giai quyét bai toan dit ra.

2.1 Nhom Creational
2.1.1 Singleton Design Pattern

D6i khi, trong qua trinh phan tich thiét ké mot hé théng, chung ta mong mudn ¢
nhiing ddi tuong can ton tai duy nhét va c6 thé truy xuit moi lic moi noi. Lam thé nao
dé hién thuc dugc mot ddi tuong nhu thé khi xdy dung ma nguén? Chung ta co thé
nghi t6i viéc str dung mot bién toan cuc (global variable). Tuy nhién, viéc st dung
bién toan cuc nd pha v& quy tic cuia OOP (encapsulation). Dé giai bai toan trén, ngudi
ta hudng dén mot giai phap 1a sir dung Singleton Pattern.

2.1.1.1 Giéi thiéu vé Singleton Pattern

Singleton dam bao chi duy nhit mot thé hién (instance) dugc tao ra va nd sé
cung cip cho ban mdt phuong thirc dé c6 thé truy xuat duoc thé hién duy nhat d6 moi

|

Singleton

luc moi noi trong chuong trinh.

- instance : Singleton

- Singleton()
+ Getinstance() : Singlaton

Hinh 2 — 1: So' do UML mé ta Singleton Pattern

Sz dung Singleton khi chiing ta muon:

* Pam bdo rang chi c6 mot instance cua 16p.
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= Viéc quan ly viéc truy cap tot hon vi chi c6 mot thé hién duy nhét.
= (6 thé quan 1y s6 luong thé hién ciia mot 16p trong gién han chi dinh.
2.1.1.2 Cai dat Singleton Pattern

Coé rit nhiéu cach dé implement Singleton Pattern. Nhung du cho viéc
implement bang cach nao di nita cling dwra vao nguyén tic dudi ddy co ban dudi day:

= private constructor dé han ché truy cap tir class bén ngoai.

= Pit private static final variable dam bao bién chi dugc khéi tao trong
class.

= C6 mot method public static dé return instance duogc khdi tao ¢ trén.

public class BillPughSingleton {
private BillPughSingleton() { }

public static BillPughSingleton getInstance() {
return SingletonHelper. INSTANCE;

private static class SingletonHelper {

private static final BillPughSingleton INSTANCE = new BillPughSingleton();

Hinh 2 — 2: Code minh hoa cua Singleton Pattern

2.1.1.3 Str dung Singleton Pattern

= Vi class dung Singleton chi ton tai 1 instance (thé hién) nén n6 thudng duoc
dung cho céc truong hop giai quyét cac bai toan can truy cap vao cac ung dung
nhu: Shared resource, Logger, Configuration, Caching, Thread pool, ...

= Mot sé Design Pattern khac cling st dung Singleton dé trién khai: Abstract
Factory, Builder, Prototype, Facade, ...

2.1.2 Abstract Factory
2.1.2.1 Giéi thiéu vé Abstract Factory Pattern

La phuong phap tao ra mdt Super-Factory ding dé tao ra cac Factory khac. Hay
con duoc goi 1a factory cua cac factory. Abstract Factory Pattern 1a mot mau cap cao
hon so véi Factory Method Pattern. Trong Abstract Factory Pattern, mét interface c6
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nhiém vu tao ra mot Factory cta céc object c¢6 lién quan téi nhau ma khong can phai
chi ra truc tiép cac class cta object. Mdi Factory duoc tao ra cé thé tao ra cac object
bang phuong phap giéng nhu Factory Pattern. Hay tuéng tugng, Abstract Factory nhu
1a mot nha may 16n chira nhiéu nha may nho, trong cic nha may dé cé nhitng xudng
san xudt, cac xudng d6 tao ra nhimg san pham khac nhau.

2.1.2.2 Cai dat Abstract Factory Pattern

Mot Abstract Factory Pattern bao gom cdc thanh phéan co bdn sau:

= AbstractFactory: Khai bao dang interface hodc abstract class chira cac
phuong thirc dé tao ra cac dbi twong abstract.

= ConcreteFactory: Xdy dung, cai dit cac phuong thiic tao cac ddi tuong
cu thé.

= AbstractProduct: Khai bdo dang interface hoidc abstract class dé dinh
nghia ddi tugng abstract.

» Product: Cai dit cua cac ddi tuong cu thé, cai dit cac phuong thic dugc
quy dinh tai AbstractProduct.

= Client: 1 d6i twong str dung AbstractFactory va cac AbstractProduct.

2.1.2.3 Loi ich cua Abstract Factory Pattern

Cung cip hudng tiép can voi interface thay thi cac implement, che gidu su phuc
tap ctia viéc khdi tao cac ddi tuong véi nguoi dung (client), doc 14p gitra viée khoi tao
dbi twong va hé théng st dung, ...

Gitp tranh duoc viée str dung diéu kién logic bén trong Factory Pattern. Khi
mot Factory Method 16n (c6 qua nhiéu st 1y if-else hay switch-case), chiing ta nén sir
dung theo mé hinh Abstract Factory dé dé quan 1y hon (cach phén chia c6 thé 1a gom
nhom céc sub-class cung loai vao mét Factory).

Abstract Factory Pattern 1a factory cta cac factory, c6 thé dé dang md rong dé
chura thém céc factory va cac sub-class khac.

2.1.3 Factory Method
2.1.3.1 Giéi thiéu vé Factory Method Pattern

Nhiém vu ciia Factory Pattern 1a quan 1y va tra vé cac ddi tugng theo yéu cau,
gitip cho viéc khdi tao ddi twong mdt cach linh hoat hon. Factory Pattern diing nghia
12 mot nha may va nha may nay sé “san xuat” cac ddi tuong theo yéu cau cua chiing
ta. Trong Factory Pattern, chiing ta tao d6i twugng ma khong dé 16 logic tao ddi tuong &
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phia ngudi dung va tham chiéu dén d6i twong méi duoc tao ra bang cach sir dung mot
interface chung. Factory Pattern dugc s dung khi c6 mot class cha (super-class) véi
nhiéu class con (sub-class), dya trén dau vao va phai tra vé 1 trong nhitng class con
do.

2.1.3.2 Cai dat Factory Pattern

Mot Factory Pattern bao gom cdc thanh phdn co ban sau:

= Super Class: mot supper class trong Factory Pattern c6 thé 1a mot
interface, abstract class hay mot class thong thuong.

= Sub Classes: cac sub class sé implement cac phuong thirc cta supper
class theo nghiép vu riéng cia no.

= Factory Class: mét class chiu tranh nhiém khéi tao cac ddi twong sub
class dua theo tham s dau vao. Luu y: 16p nay 1a Singleton hodc cung
cidp mot public static method cho viéc truy xudt va khoi tao ddi
tuong. Factory class st dung if-else hodc switch-case dé xac dinh class

con dau ra.
2.1.3.3 Str dung Factory Pattern

Chung ta c6 mot super class véi nhidu class con va dya trén dau vao, ching ta
can tra vé mot class con. M6 hinh nay giup chung ta dwa trach nhiém cua viée khéi tao
mdt 16p tir phia ngudi dung (client) sang 16p Factory. Chiing ta khong biét sau nay s&
can dén nhitng 16p con nao nita. Khi cAn mé rong, hdy tao ra sub class va implement
thém vao factory method cho viéc khdi tao sub class nay.

2.1.3.4 Loi ich cua Factory Pattern

Factory Pattern giup gidam sy phu thudc gitra cdc module (loose coupling): cung
cap 1 hudng tiép can véi interface thay thi cac implement. Giup chuong trinh doc 1ap
v6i nhitng 16p cu thé ma chiing ta can tao 1 d6i twong, code & phia client khong bi anh
hudng khi thay doi logic ¢ factory hay sub class.

Mé rong code dé dang hon: khi can mé rong, chi vi¢c tao ra sub class va
implement thém vao factory method.

2.1.4 Builder
2.1.4.1 Gidi thiéu vé Builder Pattern

La mau thiét ké dbi tuong duoc tao ra dé xay dung mot doi tuong phic tap bang
cach sir dung cac dbi twong don gian va sir dung tiép can ting budc, viéc xdy dung
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cac doi tuong doc 1ap voi cac doi tuong khac. Builder Pattern dugc xay dung dé khic
phuc mot sé nhuoc diém cua Factory Pattern va Abstract Factory Pattern khi ma
Object ¢ nhiéu thudc tinh.

C6 ba van dé chinh véi Factory Pattern va Abstract Factory Pattern khi Object

co nhiéu thuoc tinh:

Qua nhiéu tham sb phai truyén vao tir phia client toi Factory Class.

Mot s6 tham sb c6 thé 13ty chon nhung trong Factory Pattern, chung ta
phai gui tit ca tham sd, voi tham sb tiy chon néu khong nhap gi thi s&
truyén 1a null.

Néu mot Object c6 qua nhiéu thudc tinh thi viéc tao s& phtrc tap.

2.1.4.2 Cai dat Builder Pattern

. <<Interface>>
Lizzior ask Builder

void main() Builder buildPart()
implements
ConcreteBuilder
Product

~ Product getResult()

Hinh 2 - 3: Sod6 UML mé ta Builder Pattern

Mot builder gom cdc thanh phan co bdn sau:

= Product : dai dién cho d6i twong can tao, d6i twong ndy phuc tap, c6

nhiéu thudc tinh.

Builder : 1a abstract class hodc interface khai bao phuong thirc tao ddi
tuong.

ConcreteBuilder : ké thira Builder va cai dat chi tiét cach tao ra di
tugng. No s€ xac dinh va nam gilr cac thé hién ma né tao ra, déng thoi nd
ciing cung cdp phuong thirc dé tra cac cac thé hién ma no d tao ra trudc
do.

Director / Client: 1 noi s& goi t&i Builder dé tao ra d6i tuong.
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2.1.4.3 Loi ich cua Builder Pattern

HO tro, loai bdt viée phai viét nhiéu constructor. Code d& doc, d& bao tri hon khi
sd luong thudc tinh (propery) bit budc dé tao mot object tir 4 hodc 5 propery. Giam
b6t sd luong constructor, khong can truyén gia tri null cho cac tham s khong sir
dung.

it bi 16i do viéc gan sai tham s6 khi ma c6 nhiéu tham s6 trong constructor: boi
vi nguoi dung di biét dugce chinh xac gia tri gi khi goi phuong thic twong tng. Poi
tuong dugc xay dung an toan hon: boi vi n6 da dugc tao hoan chinh trudc khi s
dung.
2.1.4.4 Nhuge diém cua Builder Pattern

Builder Pattern c6 nhuoc diém 1a duplicate code kha nhiéu: do can phai copy tat
ca cac thudc tinh tir class Product sang class Builder.

Tang d6 phirc tap ciia code (tong thé) do sb luong class ting 1én.
2.1.4.5 Str dung Builder Pattern

Tao mot ddi tugng phirc tap: c6 nhiu thudc tinh (nhiéu hon 4) va mot sb bit
budc (requried), mot sé khong bit bude (optional). Khi 6 qua nhiéu ham constructor,
ban nén nghi dén Builder.

Mudn tach roi qua trinh xdy dung mot dbi twong phire tap tir cac phan tao nén
dbi twong. Mudn kiém soat qua trinh xay dung.

Khi ngudi dung (client) mong doi nhiéu cach khac nhau cho dbi trong duoc xay
dung.

2.1.5 Prototype
2.1.5.1 Gidi thigu vé Prototype Pattern

N6 c6 nhiém vu khai tao mot d6i tuong b::ing cach clone mot doi tuong da ton tai
thay vi khai tao voi tir khoa new. Pbi twong mdi 1a mot ban sao co thé gidng 100%
v6i doi twong gde, chiing ta co thé thay doi dir lidu ciia n6 ma khong anh huong dén
dbi twong gbc. Prototype Pattern duoc dung khi viéc tao mot object ton nhiéu chi phi
va thoi gian trong khi ban da c6 mot object tuong tu ton tai.
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2.1.5.2 Cai dat Prototype Pattern

Client < <Interface>>
en ask Prototype
void main() -

implements

ConcretePrototypel ConcretePrototype2

Object clone() Object clone()

Hinh 2 - 4: So d6 UML mé ta Prototype Pattern

Mot Prototype Pattern gom cdc thanh phéan co bdan sau:

= Prototype : khai bdo mdt class, interface hodc abtract class cho vi¢c clone
chinh no.

= ConcretePrototype class : cac 16p nay thyc thi interface (hoic ké thira tir
16p abstract) duoc cung cip boi Prototype dé copy (nhan ban) chinh ban
than n6. Cac 16p nay chinh 1a thé hién cu thé phuong thirc clone(). Lop
nay co6 thé khong can thiét néu: Prototype 1a mét class va no da
implement viéc clone chinh né.

= Client class : tao mdi object bing cach goi Prototype thuc hién clone
chinh no.

2.1.5.3 Loi ich cua Prototype Pattern

Cai thién hiéu suét: giam chi phi dé tao ra mot dbi tuong moi theo chuén, diéu
nay s€ lam tang hiéu suat so véi viée st dung tir khoa new dé tao dbi tuong moi.

Giam dd phuc tap cho viéc khoi tao ddi tuong: do mdi 16p chi implement cach
clone cua chinh no. Gidm vi¢c phan 16p, tranh viéc tao nhiéu 16p con cho viéc khéi tao
dbi tuong nhu cua Abstract Factory Pattern.
2.1.5.4 Str dung Prototype

C6 mot object va can phai tao 1 object mdi khac dua trén object ban dau ma
khong thé sir dung toan tir new hay cac ham constructor dé khdi tao. Ly do don gian la
& day chung ta ko hé duoc biét thong tin ndi tai cia object d6 hoic object d6 di c6 thé
bi che dau di nhiéu thong tin khac ma chi cho ta mot thong tin rat giéi han khong di
dé hiéu duoc. Do vay ta ko thé dung toan tir new dé khoi tao no duoc. Giai phap: dé
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cho chinh object mau ti xac dinh thong tin va dit liéu sao chép.

Khoi tao d6i tuong lGc run-time: chung ta cé thé xac dinh d6i tuong cu thé s&
duoc khai tao luc runtime néu class duge implement / extend tir mot Prototype.

Muédn truyén dbi twong vao mot ham nao d6 dé xir 1y, thay vi truyén déi tugng
goc coO thé anh hudng dir 1i€u thi ta c6 thé truyén doi tuong sao chép.
2.2 Nhom Structural
2.2.1 Adapter
2.2.1.1 Gidi thiéu Adapter Pattern

Adapter Pattern cho phép cac inteface (giao dién) khong li€én quan téi nhau co
thé 1am viéc cung nhau. Di trong gitp két ndi cac interface goi 1a Adapter. Adapter
Pattern giit vai trd trung gian giira hai 10p, chuyén ddi interface ciia mot hay nhiéu 16p
c6 san thanh mét interface khac, thich hop cho 16p dang viét. Diéu nay cho phép céc
16p c6 cac interface khac nhau c6 thé d& dang giao tiép tot v6i nhau thong qua
interface trung gian, khong can thay doi code cua 16p o sin ciing nhu 16p dang viét.

2.2.1.2 Cai dat Adapter Pattern
Mot Adapter Pattern bao gom cdc thanh phan co ban sau:
= Adaptee: dinh nghia interface khong twong thich, can duoc tich hop vao.

= Adapter: 16p tich hop, giap interface khong tuwong thich tich hop duogc
véi interface dang lam viéc. Thuc hién viéc chuyén ddi interface cho
Adaptee va két ndi Adaptee véi Client.

» Target: mot interface chura cac chuc nang dugc st dung boi Client
(domain specific).

= Client: 16p str dung cac ddi tugng c6 interface Target.

C6 hai cach d@é thuc hién Adapter Pattern dwa theo cdch cai ddt (implement) ciia

chung:

= Object Adapter — Composition (Téng hop): trong mo hinh nay, mét 16p
moi (Adapter) s& tham chiéu dén mot (hoic nhiéu) ddi tugng cia 19p co
san voi interface khong twong thich (Adaptee), dong thoi cai dat interface
ma ngudi dung mong mudn (Target). Trong 16p m&i nay, khi cai dat cac
phuong thtrc cua interface ngudi ding mong mudn, s& goi phuong thic
can thiét thong qua dbi twong thudc 16p cé interface khong tuwong thich.

Poan Vin Tho - CT1901C - Ap Dung Design Pattern Trong Phat Trién Phin Mém 23



Target target void request() void specificRequest()
void doSomething()

implements

Adapter has-A

adaptee.specificRequest() Adaptee adaptee
void request()

Hinh 2 —5: So' do UML cdch cai ddt Object Pattern

= Class Adapter — Inheritance (K¢ thira) : trong mo hinh nay, mot 16p méi
(Adapter) s& ké thira 16p cO sin v6i interface khong twong thich
(Adaptee), ddng thoi cai dat interface ma nguoi dung mong mudn
(Target). Trong 16p mai, khi cai dit cac phuong thirc cua interface nguoi
ding mong mudn, phuong thirc ndy s& goi cac phuong thirc can thiét ma
n6 thira ké duoc tir 16p co interface khong twong thich.

Client Target Adaptee
Target target void request() void specificRequest()
void doSomething()
implements
Adapter extend

Adaptee adaptee
void request()

adaptee.specificRequest()

Hinh 2 —6: So d6 UML cdch cai dit Class Pattern

So sanh Class Adapter voi Object Adapter:

= Su khac biét chinh 1a Class Adapter sir dung Inheritance (ké thira) dé két
nbi Adapter va Adaptee trong khi Object Adapter st dung Composition
(tong hop) dé két nbi Adapter va Adaptee.

= Trong cach tiép can Class Adapter, néu mot Adaptee 1a mot class va
khong phai 1a mot interface thi Adapter sé 1a mot 16p con cia Adaptee.
Do do, no s€ khong phuc vu tAt ca cac 16p con khac theo cung mét cach vi
Adapter 1a mot 16p phu cu thé ciia Adaptee.
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Tai sao Object Adapter lai tot hon?

= N6 st dung Composition dé gitr mot thé hién ciia Adaptee, cho phép mot
Adapter hoat dong véi nhiéu Adaptee néu can thiét.

2.2.1.3 Loi ich cuia Adapter Pattern

Cho phép nhiéu dbi twong cé interface giao tiép khic nhau c6 thé twong tac va
giao tiép voi nhau. Tang kha nang sir dung lai thu vién véi interface khong thay ddi do
khong c6 mi ngudn.

Bén canh nhiing 1¢1i ich trén, n6 cling n6 mot s6 khuyét dieém nhé sau:
= Tat ca cac yéu cau dugc chuyén tiép, do dé lam tang thém mdt it chi phi.

= Poi khi ¢6 qua nhiéu Adapter duoc thiét ké trong mot chudi Adapter
(chain) trudc khi dén duoc yéu cau thuc su.

2.2.1.4 Str dung Adapter Pattern

Adapter Pattern gitip nhiéu 16p c6 thé 1am viéc voi nhau dé dang ma binh thuong
khong thé. Mot truong hop thudng gip phai va co thé ap dung Adapter Pattern 1a khi
khong thé ké thira 16p A, nhung mudn mét 16p B ¢6 nhimg xt Iy twong tu nhu 16p A.
Khi d6 chung ta c6 thé cai dit B theo Object Adapter, cic xtr Iy cua B s& goi nhing xir
1y cta A khi can.

Khi muén sir dung mot 16p di ton tai truée d6 nhung interface st dung khong
pht hop nhu mong mudn.

Khi mudn tao ra nhitng 16p c6 kha ning sir dung lai, chung phdi hop véi cac 16p
khong lién quan hay nhimg 16p khong thé doan trude duoc va nhitng 16p nay khong
c6 nhiing interface tuong thich.

2.2.2 Bridge
2.2.2.1 Gidi thiéu vé Bridge Pattern

Y tuwong ciia nd 1a tach tinh triru tuong (abstraction) ra khoi tinh hién thuc
(implementation) ctia né. Tir d6 c6 thé dé dang chinh sira hodc thay thé ma khong lam
anh huéng dén nhing noi c6 sir dung 16p ban dau. Piéu d6 c6 nghia 13, ban dau ching
ta thiét ké mot class vdi rat nhiéu xir 1y, bdy gid ching ta khong muén dé nhiing xtr 1y
d6 trong class d6 nita. Vi thé, chiing ta s& tao ra mot class khac va move cac xur Iy d6
qua class méi. Khi d6, trong 1p cii s& gitt mot ddi tuwong thude vé 16p méi, va ddi
tuong nay sé chiu trach nhiém xu 1y thay cho 16p ban dau.
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2.2.2.2 Cai dat Bridge Pattern

Bridge

. Abstraction
Client Implementor

Implementor implementor

void doSomething() EokiioterHonl)

call ;
implements implements

implementor.doOperation()
RefinedAbstraction ConcreteImplementor

void doOperation()

Hinh 2 —T7: So' d6 UML mé ta Bridge Pattern

Mot Bridge Pattern bao gom cdc thanh phéan sau:

» Client: dai dién cho khach hang st dung cic chitc ning thong
qua Abstraction.
= Abstraction: dinh ra mot abstract interface quan 1y viéc tham chiéu dén

ddi tuong hi¢n thuc cu thé (Implementor).

= Refined Abstraction (Abstractionlmpl): hién thuc (implement) cac
phuong thirc di dugc dinh ra trong Abstraction bang cach sit dung mot
tham chiéu dén mot dbi twong cua Implementer.

* Implementor: dinh ra cac interface cho cac 16p hién thuc. Thong thuong
no la interface dinh ra cac tac vu nao do cua Abstraction.

= Concretelmplementor: hién thuc Implementor interface.
2.2.2.3 Loi ich cua Bridge Pattern

Giam su phy thudc giita abstraction va implementation (loose coupling): tinh ké
thira trong OOP thudng gin chit abstraction va implementation liic build chuong
trinh. Bridge Pattern c6 thé dugc ding dé cat dit sy phu thudc nay va cho phép chiing
ta chon implementation phu hop luc runtime.

Giam s6 luong nhiing 16p con khong can thiét: mot s6 trudng hop sir dung tinh
inheritance s& tang s6 luong subclass rat nhidu.

Code s& gon gan hon va kich thudc tng dung s& nho hon: do giam duoc sd class
khong can thiét.

D@ bao tri hon: cic Abstraction va Implementation ctia n6 s& dé dang thay do6i
lac runtime ciing nhu khi can thay d6i thém bét trong tuong lai.
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D& dang mé rong vé sau: thong thuong cac ing dung 16n thuong yéu ciu chung
ta thém module cho tng dung c6 sdn nhung khong duoc stra d6i framework/tmg dung
c6 san vi cac framework/tmg dung d6 c6 thé duoc coéng ty nang cip 1én version moi.
Bridge Pattern s€ giup chung ta trong truong hop nay.

2.2.2.4 Str dung Bridge Pattern

Khi ban mudn tach rang budc giita Abstraction va Implementation, dé ¢ thé dé
dang mé rong doc 1ap nhau.

Ca Abstraction va Implementation ctia chung nén dugc mé rong bang subsclass.

Str dung & nhitng noi ma nhitng thay doi duoc thuc hién trong implement khong
anh huong dén phia client.

2.2.3 Composite
2.2.3.1 Gigi thiéu vé Composite Pattern

La mot su tong hop nhitng thanh phan c6 quan hé véi nhau dé tao ra thanh phan
16n hon. N6 cho phép thuc hién cac tuong tac voi tat ca dbi tuong trong mau tuong tu
nhau. Composite Pattern duoc st dung khi chung ta can xir Iy mot nhom ddi twong
tuong tu theo cach xtr 1y 1 object. Composite pattern sip xép cac object theo cau trac
cdy dé dién giai 1 phan ciing nhu toan bd hé thdng phan cép. Pattern ndy tao mot 16p
chtra nhom dbi tugng cua riéng nd. Lop nay cung cip cac cach dé sira ddi nhom cia
cung 1 object. Pattern nay cho phép Client c6 thé viét code gidng nhau dé twong tac
v6i composite object nay, bat ké do 1a mot ddi twong riéng 1¢ hay tap hop cac ddi
tuong.

2.2.3.2 Cai dat Composite Pattern
Mgt Composite Pattern bao gom cdc thanh phan co bdn sau:

= Base Component: 12 mot interface hodc abstract class quy dinh céc
method chung can phai c6 cho tat ca cac thanh phan tham gia vao miu
nay.

= Leaf: 1a 16p hién thyc (implements) cac phuong thirc cia Component. N6

la cac object khong co6 con.

=  Composite: luu trit tap hop cac Leaf va cai dat cac phuong thirc cua Base
Component. Composite cai dat cac phuong thuc dugc dinh nghia trong
interface Component bang cach ity nhiém cho cac thanh phan con xu 1y.

= Client: st dung Base Component dé lam viéc voi cac ddi tuong
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trong Composite.

<<Interface>>
Client

ask Component
hild
excecute() chi
implements implements
Leaf Composite
excecute() Component(] childrens

excecute()

Hinh 2 —8: So' do UML mé ta Composite Pattern

2.2.3.3 Loi ich cia Composite Pattern

Cung cip cing mot cach sir dung dbi v6i timg ddi trong riéng 16 hodc nhom céc
dbi twong véi nhau.
2.2.3.4 Str dung Composite Pattern

Composite Pattern chi nén duoc 4p dung khi nhom déi tuong phai hoat dong nhu
mot dbi twong duy nhét (theo cting mot cach).

Composite Pattern c thé dugc str dung dé tao ra mot cau triic gidng nhu ciu trac
cay.
2.2.4 Decorator
2.2.4.1 Gidi thiéu vé Decorator Pattern

N6 cho phép ngudi dung thém chirc ning méi vao dbi tugng hién tai ma khong
mudn anh hudng dén cac ddi twong khac. Kiéu thiét ké nay co cau tric hoat dong nhu
mdt 16p bao boc (wrap) cho 16p hién c6. Mdi khi can thém tinh ning mdi, d6i tugng
hién c¢6 duoc wrap trong mot dbi twong méi (decorator class). Decorator pattern sir
dung composition thay Vi inheritance (thira k&) dé mé rong ddi tuong. Decorator
pattern con dugc goi la Wrapper hay Smart Proxy.

2.2.4.2 Cai dat Decorator Pattern

Decorator Pattern hoat dong dua trén mot d6i twong dic biét duoc goi 1a
decorator (wrapper). N6 c6 cung mot interface nhu mot di twong ma nd can bao boc
(wrap), vi vay phia client s& khong nhan thay khi ban dua cho né mét wrapper thay vi
dbi tuong gbc.

Tat ca cac wrapper c6 mdt truong dé Iuu trir mot gid tri cia mdt doi tuong goc.
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Hau hét cac wrapper khoi tao truong d6 voi mot doi tugng duge truyén vao
constructor cua chiing.

Vay 1am thé nao dé c6 thé thay d6i hanh vi ctia ddi twong? Nhu da dé cap,
wrapper ¢6 cung interface v6i cac d6i twong dich. Khi ban goi mot phuong thirc
decorator, n6 thuc hién cung mot phuong thic trong mot doi tuong dugc wrap va sau
d6 thém mot cai gi d6 (tinh ning méi) vao két qua, cong viée nay tiry thude vao logic

nghi€p vu.
<<Interface>>
Client use Component
. hild
doOperation() enie
implements implements R — N
p,
Y/
ConcreteComponent Decorator
doOperation() Component wrappee
doOperation()
doAdditionalOperation()
extends extends
ConcreteDecorator ConcreteDecorator
doQperation() doOperation()
doAdditionalOperation() doAdditionalOperation()

Hinh 2 - 9: So d6 UML mé ta Decorator Pattern

Cdc thanh phan trong mdu thiét ké Decorator:

= Component: 1a mdt interface quy dinh cac method chung can phai c6 cho
tat ca cac thanh phan tham gia vao mau nay.

=  ConcreteComponent : 1a 16p hién thuc (implements) cac phuong thirc
cua Component.

= Decorator : 1a mot abstract class dung dé duy tri mot tham chiéu cua doi
tugng Component va dong thoi cai dit cac phuong thic cua
Component interface.

= ConcreteDecorator : 1a 16p hién thuc (implements) cac phuong thirc cua
Decorator, no6 cai dat thém cac tinh nang méi cho Component.

= Client : d6i twong st dung Component.
2.2.4.3 Loi ich cua Decorator Pattern

Tang cuong kha ning mé rong cia dbi tugng, boi vi nhimg thay doi duge thuc
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hién bang cach implement trén cac 16p moi.

Client s€ khong nhan thfiy su khac biét khi ban dua cho n6 mot wrapper thay vi
dbi twong gbc.

Mot ddi tuong co thé duoc bao boc béi nhiéu wrapper cung mot luc.

Cho phép thém hodc x6a tinh nang ctia mot ddi tuwong lac thyc thi (run-time).
2.2.4.4 Str dung Decorator Pattern

Khi muén thém tinh ning méi cho cac ddi twong ma khong anh hudng dén cac
dbi twong nay.

Khi khong thé mé rong mot d6i twong bang cach thira ké (inheritance). Ching
han, mét class su dung tir khoa final, muén md rong class nay chi con cach duy nhét
1a st dung decorator.

Trong mot sd nhiéu truong hop ma viée str dung ké thira s& mét nhiéu cong st
trong viéc viét code. Vi du trén 13 mot trong nhitng truong hop nhu vay.

2.2.5 Facade
2.2.5.1 Gidi thiéu vé Facede Pattern

Cung cip mot giao dién chung don gian thay cho mdt nhom cac giao dién co
trong mot hé thdng con (subsystem). Facade Pattern dinh nghia mét giao dién & mot
cap do cao hon dé giup cho ngudi dung co6 thé dé dang st dung hé théng con nay.

Facade Pattern cho phép cac ddi tuong truy cép truc tiép giao dién chung nay dé
giao tiép vé6i cac giao dién co trong hé thdng con. Muc tiéu 1a che gidu cac hoat dong
phtrc tap bén trong hé thdng con, lam cho hé thdng con dé str dung hon.
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2.2.5.2 Cai dat Facade Pattern

Client 1 Client 2

Client

Facade

Facade

Facade Pattern

Subsytem 1 Subsytem 2 Subsytem n

Subsystem

Hinh 2 —10: So dé6 UML mé ta Facede Pattern

Cdc thanh phan co ban ciia mét Facade Pattern:
= Facade: biét 15 16p cua hé théng con nao dam nhan viée dép ung yéu cau
cta client, s& chuyén yéu cau cua client dén cac ddi twong cua hé théng
con tuong trng.
= Subsystems: cai dit cac chirc ning cta hé thdng con, xir Iy cong viée
dugc goi boi Facade. Cac 16p nay khong can biét Facade va khong tham
chiéu dén no.
= Client: d6i trong sir dung Facade dé twong tac v6i cac subsystem.
Céc ddi tugng Facade thuong 1a Singleton boi vi chi can duy nhit mot ddi tuong
Facade.
2.2.5.3 Loi ich cua Facade Pattern
Gitp cho hé théng cua ban tro nén don gian hon trong viéc sir dung va trong
viéc hiéu né, vi moét mau Facade c6 cac phuong thirc tién 191 cho cac tac vu chung.
Giam sy phu thudc ctia cdc ma code bén ngoai voi hién thuc bén trong cta thu
vién, vi hau hét cic code déu dung Facade, vi thé cho phép sy linh dong trong phat
trién cac hé thong.
2.2.5.4 Str dung Facade Pattern
Khi hé thong c6 rat nhiéu 16p 1am ngudi st dung rat kho dé c6 thé hiéu dugc quy
trinh xir Iy cta chuong trinh. Va khi c6 rat nhiéu h¢ théng con ma mdi hé thong con
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d6 lai c6 nhiing giao dién riéng 1é clia n6 nén rat kho cho viéc sir dung phdi hop. Khi
d6 co thé st dung Facade Pattern dé tao ra mot giao dién don gian cho nguoi st dung
mdt h¢ thng phiirc tap.

Khi nguoi st dung phu thude nhiéu vao cac 16p cai dat. Viéc ap dung Facade
Pattern s& tach biét hé thong con cia ngudi dung va cac hé théng con khac, do d6 ting
kha nang doc 1ap va kha chuyén ctua hé thdng con, d& chuyén doi nang cip trong
tuong lai.

Khi ban mudn phan 16p cac hé théng con. Dung Facade Pattern dé dinh nghia
cong giao tiép chung cho mdi hé théng con, do d6 giup giam su phu thudc ciia cac hé
théng con vi cac hé thdng nay chi giao tiép voi nhau théng qua cac cong giao dién
chung do.

Khi ban mudn bao boc, che gidu tinh phuc tap trong cac hé théng con dbi voi
phia Client.

2.2.6 Flyweight
2.2.6.1 Gigi thiéu vé Flyweight Pattern

N6 cho phép tai sir dung ddi twong tuong ty di ton tai bang cach luu trit ching
hoic tao ddi twong méi khi khong tim thiy dbi twong phu hop. Flyweight Pattern duoc
str dung khi chung ta cn tao mot s6 lwong 16n cac ddi twong cia 1 16p nao d6. Do mdi
dbi twong déu doi hoi chiém gitt mot khoang khong gian bd nhd, nén véi mot sé luong
16n ddi tuong duoc tao ra cé thé gay nén van dé nghiém trong dac biét dbi véi cac
thiét bi c6 dung luong nhé thap. Flyweight Pattern c6 thé duoc ap dung dé giam tai
cho bo nhé théng qua cach chia sé cac dbi twong. Vi vAy performance cua hé théng
duoc tdi wu.

2.2.6.2 Hai trang thai cua Flyweight Object

Trang thai cia flyweight object 14 mot phan quan trong trong viéc thiét ké
Flyweight Pattern. Muc tiéu chinh cta Flyweight Pattern 1a giam bo nhd bang cach
chia sé& cac d6i tuong. Diéu nay co thé dat duoc béng cach tach cac thudc tinh cua dbi
tuong thanh hai trang thai: doc 1ap va phu thudc. Hay con goi la Intrinsic (trang thai
ndi tai) va Extrinsic (trang thai bén ngoai).

» Intrinsic State (trang thai ngi tai) : Trang thai nay chtra dir li€u khong
thé thay dbi (unchangeable) va khong phu thudc (independent) vao ngi
canh (context) ciia ddi tugng Flyweight . Nhiing dit liéu d6 c6 thé duoc
lwu trit vinh vién bén trong d6i twong Flyweight. Vi vy ma Flyweight
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object c¢6 thé chia sé. Dir liéu noi tai 14 phi trang thai (stateless) va thuong
khong thay dbi (unchanged). Tinh ning nay cho phép kha ning tai tao cac
thudc tinh ddi tuong Flyweight giita cac déi tugng twong tu khac. Didu
quan trong can luu ¥ 13 cac d6i tugng Flyweight chi nén nhan trang thai
bén trong cua ching théng qua cac tham sb cua ham tao va khong cung
cip cac phuong thuc setter hay cac bién public.

Extrinsic State (trang thai bén ngoai) : Trang thai bén ngoai thé hién
tinh chat phyu thudc ngir canh cua dbi tugng flyweight. Trang thai nay
chtra cac thudc tinh va dir li¢u dugc &p dung hodc dugc tinh todn trong
thot gian thuce thi (runtime). Do do, nhitng dit liéu d6 khong dugce luu trix
trong bo nhd. Vi trang thai bén ngoai 13 phu thudc ngit canh va cé thé
thay ddi nén cac do6i tuong d6 khong thé dugc chia sé. Do do, client chiu
trach nhiém truyén dir liéu lién quan dén trang thai bén ngoai cho dbi
tuong flyweight khi can thiét, c6 thé thong qua cac tham sb (argument).

2.2.6.3 Cai dat Flyweight Pattern

FlyweightFactory Flyweight
create
Lses implements implements
Client ConcreteFlyweight UnsharedFlyweight
intrinsicState allstate
doSomething(extrinsicState) doSomething(extrinsicState)

Lses
uses

Hinh 2 —11: So'do UML mé ta Flyweight Pattern

Cdc thanh phan trong madu thiét ké Flyweight:

Flyweight : 1a mot interface/ abstract class, dinh nghia cac cac thanh phan
ctia mot déi tuong.

ConcreteFlyweight : trién khai cac phuong thic di duoc dinh nghia
trong Flyweight. Viéc trién khai nay phai thuc hién cic kha ning cia
trang thai ndi tai. D6 1a dir liéu phai khong thé thay ddi (unchangeable) va
c6 thé chia sé (shareable). Cac d6i tuong 14 phi trang thai (stateless) trong
trién khai nay. Vi vay, d6i twong ConcreteFlyweight giéng nhau c6 thé
duoc sir dung trong céc ngir canh khac nhau.
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= UnsharedFlyweight : mic du mau thiét ké Flyweight cho phép chia sé
thong tin, nhung c6 thé tao ra cac thé hién khong duoc chia s¢ (not
shared). Trong nhimg truong hop nay, thong tin cta cac dbi tugng co thé
la stateful.

= FlyweightFactory (Cache): 16p nay co6 thé 1a mot Factory Pattern duoc
stt dung dé gir tham chiéu dén d6i twong Flyweight di duogc tao ra. No
cung cAp mot phuong thirc dé truy cap d6i tuong Flyweight duoc chia sé.
FlyweightFactory bao gdm mdt Pool (c6 thé 1a HashMap, khong cho phép
bén ngoai truy cip vao) dé luu trir d6i twong Flyweight trong bo nhd. N6
s& tra vé ddi tuong Flyweight di ton tai khi duoc yéu cau tir Client hodc
tao méi néu khong ton tai.
= Client : sir dung FlyweightFactory dé khai tao dbi twong Flyweight.
2.2.6.4 Loi ich cua Flyweight Pattern
Giam sd lugng ddbi tuong dugc tao ra br:?mg cach chia sé ddi tuong. Vi vy, tiét
kiém bd nhé va cac thiét bi luu trit can thiét.
Cai thién kha nang cache dit li¢u vi thoi gian dap ing nhanh.
Tang performance.
2.6.5 Str dung Flyweight Pattern
Khi ¢6 mot sb 16n cac ddi tuong dugc tng dung tao ra mdt cach lap di lap lai.
Khi viéc tao ra dbi twong doi hoi nhiéu bd nhé va thoi gian.
Khi mudn tai sir dung ddi tugng da ton tai thay vi phai ton thoi gian dé tao méi.
Khi nhém dbi twong chira nhiu ddi twong tuong tu va hai ddi tugng trong nhém
khong khac nhau nhiéu.
2.2.7 Proxy
2.2.7.1 Giéi thiéu vé Proxy Pattern
Proxy c6 nghia 1a “0y quyén” hay “dai dién”. Muc dich x4y dung Proxy pattern
cling chinh vi muén tao ra mot dbi tugng sé& uy quyén, thay thé cho mot ddi tuong
khac. Proxy Pattern 1a mau thiét ké ma & do tat ca cac truy cap truc tiép dén mot ddi
tugng nao do6 s& dugc chuyén huéng vao mot ddi twong trung gian (Proxy Class). Mau
Proxy (nguoi dai dién) dai dién cho mot ddi tuong khac thuc thi cac phuong thurc,
phuong thie d6 c6 thé duoc dinh nghia lai cho phu hop véi muc dich sir dung. Bé don
gian hon ban c6 thé nghi dén khai niém HTTP proxy trong mang may tinh, né la mot
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gateway gifra trinh duyét (client) va may chu (subject). HTTP proxy gitp nang cao
trai nghiém nguoi dung, tang tdc véi luu dém céc dit liéu, loai bo céac trang quang cao,
gioi han cac vung thong tin dugc xem... Proxy Pattern cling c6 chung mdt muc dich
nhu vé1 HTTP proxy.

2.2.7.2 Phan loai Proxy

Virtual Proxy : Virtual Proxy tao ra mot d6i tuong trung gian mdi khi c6 yéu
cau tai thoi diém thue thi ung dung, nho d6 lam tang hi¢u suét cua ung dung.

Protection Proxy : Pham vi truy cap cua cac client khac nhau sé khac nhau.
Protection proxy s¢€ kiém tra céc quyén truy cap cua client khi c6 mot dich vu dugc
yéu cau.

Remote Proxy : Client truy cdp qua Remote Proxy dé chiéu téi mot dbi tuong
dugc bao vé ndm bén ngoai img dung (trén cing may hodc may khac).

Monitor Proxy : Monitor Proxy sé& thiét 14p cac bao mat trén dbi tuong cn bao
vé, ngin khong cho client truy cip mot sd truong quan trong cua déi tugng. Co thé
theo ddi, giam sat, ghi log viéc truy cap, st dung dbi tuong.

Firewall Proxy : bao vé d6i tuong tir chdi cac yéu cau xudt xr tir cac client
khong tin nhiém.

Cache Proxy : Cung cip khong gian luu trit tam thoi cho cac két qua tra vé tir
dbi twong nao do, két qua nay s& duogc tai st dung cho céc client chia sé chung mot
yéu cau giri dén. Loai Proxy ndy hoat dong twong ty nhu Flyweight Pattern.

Smart Reference Proxy : La noi kiém soat cac hoat dong bd sung mdi khi dbi
tuong dugc tham chiéu.

Synchronization Proxy : Pam bao nhiéu client c6 thé truy cdp vao cling mot
d6i tuong ma khong gy ra xung dot. Khi mot client nao d6 chiém dung khoa kha lau
khién cho s6 lugng cac client trong danh sach hang doi cur ting 1én, va do d6 hoat
dong cua hé thong bi ngig tré, c6 thé dan dén hién tuong “tic nghén”.

Copy-On-Write Proxy : Loai ndy dam bao rang s& khong co client nao phai chd
v6 thoi han. Copy-On-Write Proxy 1a mét thiét ké rat phirc tap.
2.2.7.3 Cai dat Proxy Pattern

Proxy Pattern ¢é nhitng ddc diém chung sau day:

= Cung cap muc truy cap gian tiép vao mot dbi tuong.

» Tham chi€u vao doi tugng dich va chuyén tiép cac yéu cau dén doi tuong
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do.

= Ca Proxy va d6i twong dich déu ké thira hoic thuc thi chung mot 16p giao
dién. Ma may dich cho 16p giao dién thuong “nhe” hon cac 16p cu thé va
do d6 c6 thé giam duoc thoi gian tai dit liéu giita server va client.

Client <<Interface>>
uses Subject

doSomething()

implements implements-

Proxy RealSubject
Subject realSubject hasA allState
doSomething() daSomething()

realSubject.doSomething()

Hinh 2 —12: So' do UML mé ta Proxy Pattern

Cdc thanh phan tham gia vao mau Proxy Pattern:
= Subject : 1a mot interface dinh nghia cac phuwong thuc dé giao tiép voi client.
Déi twong nay xac dinh giao dién chung cho RealSubject va Proxy dé Proxy cd
thé duoc sir dung bt ctr noi ndo ma RealSubject mong doi.
= Proxy : la mot class s¢ thuc hién cac budc kiém tra va go1 to1 ddi tuong cua
class service that dé thuc hién cac thao tac sau khi kiém tra. N6 duy tri mdt
tham chiéu dén RealSubject dé Proxy c6 thé truy cip no. No ciing thuc hién cac
giao dién twong tu nhu RealSubject & Proxy c6 thé dugc st dung thay cho
RealSubject. Proxy ciing diéu khién truy cdp vao RealSubject va co thé tao
hodc x6a d6i twong nay.
= RealSubject : 1a mot class service s& thuc hién cdc thao tac thuc su. Day 1a doi
tugng chinh ma proxy dai dién.
= Client : i tuong can si dung RealSubject nhung thong qua Proxy.
2.2.7.4 Loi ich ctua Proxy Pattern
Cai thién Performance thong qua lazy loading, chi tai cac tai nguyén khi chung
duoc yéu cau.
N6 cung cap su bao vé cho dbi tuong thuc tir thé gidi bén ngoai.

Giam chi phi khi c6 nhiéu truy cap vao ddi tuong co chi phi khdi tao ban dau
16n.
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D@ néang cép, bao tri.
2.2.7.5 Str dung Proxy Pattern
Khi mubn bao vé quyén truy xuit vao cac phuong thirc ciia object thuc.

Khi cAn mot sé thao tac bd sung trude khi thuc hién phuong thic ciia object
thuec.

Khi tao ddi tugng ban du 1a theo yéu cau hodc hé théng yéu cau su cham tré khi
tai mot sb tai nguyén nhat dinh (lazy loading).

Khi ¢6 nhiéu truy cap vao dbi tuong c6 chi phi khoi tao ban dau 1én.
Khi d6i twong gdc ton tai trong moi trudng tir xa (remote).
Khi dbi tuong géc nam trong mot h¢ théng ctl hoac thu vién cua bén thir ba.

Khi muén theo ddi trang thai va vong doi déi tuong.

2.3. Nhom Behavioral
2.3.1 Chain of Responsibility
2.3.1.1 Giéi thiéu vé Chain of Responsibility Pattern

Chain of Responsiblity cho phép mot dbi twong giri mot yéu cau nhung khong
biét d6i tuong nao s€ nhan va xtur 1y no. Piéu nay duoc thuc hién bﬁng cach két ndi cac
dbi teong nhan yéu cau thanh mét chudi (chain) va gti yéu cau theo chudi dé cho dén
khi c6 mot ddi twong xir 1y né.

i Handler 1 Handler 2 Handler n
Client request request request

Hinh 2 —13: Quy trinh thuc hién ciia Chain of Responsibility Pattern

Chain of Responsibility Pattern hoat dong nhu mét danh sach lién két (Linked
list) véi viéc dé quy duyét qua cac phan tir (recursive traversal).
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2.3.1.2 Cai dat Chain of Responsibility Pattern

<<Interface>>

Client Handler
request

handleRequest()

implements implements
successor

ConcreteHandler1 ConcreteHandler2

Handler nextHandler Handler nextHandler
handleRequest() handleRequest()

Hinh 2 —14: So-d6 UML mé ta Chain of Responsibility Pattern

Cdc thanh phan tham gia mau Chain of Responsibility:

= Handler : dinh nghia 1 interface dé xir 1y cac yéu cdu. Gan gia tri cho ddi
tugng successor (khong bat budc).

= ConcreteHandler : xt 1y yéu cau. C6 thé truy cap ddi twong successor (thudc
class Handler). Néu d6i tugng ConcreateHandler khong thé xir Iy dugc yéu
cau, n6 s& goi 11 yéu cau cho successor cta no.

= Client : tao ra cac yéu cau va yéu cau do s€ dugc guri dén cac doi tuong ti€p

nhan.

Client giri mot yéu cau dé dugc xir Iy giri n6 dén chudi (chain) cac trinh xur 1y
(handers), d6 1a cac 16p mo rong 16p Handler. Mdi Hanlder trong chudi 1an lugt ¢
ging xtr Iy yéu cau nhan duogc tir Client. Néu trinh xtr Iy ddu tién (ConcreteHandler)
c6 thé xtr 1y no, thi yéu cau s& duoc xtr 1y. Néu khong duge xir 1y thi s& gtri dén trinh
xtr 1y tiép theo trong chudi (ConcreteHandler + 1).

2.3.1.3 Loi ich cua Chain of Responsibility Pattern

Giam két ndi (loose coupling): Thay vi mot ddi twong c6 kha nang xtr 1y yéu cau
chira tham chiéu dén tat ca cac déi tuong khac, no chi can mot tham chiéu dén ddi
tugng tiép theo. Tranh sy lién két truc tiép giira d6i tuong giri yéu cau (sender) va céc
dbi trong nhan yéu cau (receivers).

Tang tinh linh hoat : ddm bao Open/Closed Principle.

Phan chia trach nhiém cho cac d6i tugng: dam bao Single Responsibility
Principle.
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C6 kha nang thay doi day chuyén (chain) trong thoi gian chay.
2.3.1.4 Str dung Chain of Responsibility Pattern

C6 nhiéu hon mot ddi tuong c6 kha thuc xir Iy mdt yéu cau trong khi ddi tuong
cu thé nao xir 1y yéu cau d6 lai phy thudc vao ngit canh sir dung.

Muon gui yéu cau dén mot trong s6 vai doi twong nhung khong xac dinh doi
tuong cu thé nao s€ xur 1y yéu cau do.

Khi can phai thyc thi céc trinh xir 1y theo mét thir tu nhat dinh..

Khi mot tap hop cac d6i twong xtr 1y c6 thé thay d6i dong: tap hop cac ddi tuong
c6 kha ning xir Iy yéu ciu c6 thé khong biét trudc, co thé thém bét hay thay doi the tu
sau nay.

2.3.2 Command
2.3.2.1 Gidi thiéu vé Command Pattern

N6 cho phép chuyén yéu cau thanh ddi twong doc 1ap, c6 thé duge sir dung dé
tham sb hoa cac d6i tugng vai cac yéu cau khac nhau nhu log, queue (undo / redo),
transtraction. Néi cho d& hiéu, Command Pattern cho phép tit ca nhiing Request giri
dén object dugc luu trir trong chinh object d6 duéi dang mdt object Command. Khai
niém Command Object giéng nhu mét class trung gian duoc tao ra dé luu trit cac cau
1énh va trang thai cua object tai mgt thoi diém nao do.

Command dich ra nghia 1a ra I¢nh. Commander nghia 1a chi huy, nguoi nay
khong lam ma chi ra 1énh cho ngudi khac lam. Nhu vay, phai c6 ngudi nhan 1énh va
thi hanh 1énh. Ngudi ra 1énh can cung cdp mot class dong goi nhimg ménh 1énh.
Ngudi nhan ménh 1€nh can phan biét nhitng interface nao dé thuc hién ding ménh
1énh. Command Pattern con dugc biét dén nhu 1a Action hodc Transaction.
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2.3.2.2 Cai dat Command Pattern

<<Interface>>
Client Invoker
request invoke Command

execute()

implements

i ConcreteCommand
Receiver )
receiver

uses - Receiver receiver
action()
execute()

Hinh 2 —15: So d6 UML mé t¢ Command Pattern

Cdc thanh phan tham gia trong Command Pattern:

Command : 1a mét interface hodc abstract class, chira mot phuong thirc
triru tuong thuc thi (execute) mgt hanh dong (operation). Request sé duogc
dong go1 dudi dang Command.

ConcreteCommand : 1a cac implementation cia Command. Dinh nghia
mot su ga“'ln két gitra mot dbi tuong Receiver va mdt hanh dong. Thuc thi
execute() bang viéc goi operation dang hodn trén Receiver. M&i mot
ConcreteCommand s€ phuc vu cho mot case request riéng.

Client : tiép nhan request tir phia ngudi dung, déng goi request thanh
ConcreteCommand thich hop va thiét 1ap receiver cia no.

Invoker : tiép nhian ConcreteCommand tir Client va goi execute() cia
ConcreteCommand dé thuc thi request.

Receiver : day la thanh phan thuc sy xu 1y business logic cho case
request. Trong phuong execute() cua ConcreteCommand ching ta s€ goi
method thich hop trong Receiver.

Nhu vay, Client va Invoker s€ thuc hién viéc tiép nhan request. Con viéc thuc thi

request s¢ do Command, ConcreteCommand va Receiver dadm nhéan.

2.3.2.3 Loi ich cuia Command Pattern

Dé dang thém cac Command mdi trong hé thong ma khong can thay doi trong

cac 16p hién c6. Bam bao Open/Closed Principle.

Tach ddi tugng goi operation tur dbi tugng thuc sy thuc hién operation. Gidm két

noi gitra Invoker va Receiver.
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Cho phép tham s6 hoa cac yéu cau khac nhau béng mot hanh dong dé thyc hién.
Cho phép luu cac yéu cau trong hang doi.

Pong goi mot yéu cau trong mot ddi twong. D& dang chuyén dir lidu dudi dang
d6i tuong giita cac thanh phan hé thong.

2.3.2.4 Str dung Command Pattern
Khi cin tham s hoa cac dbi tuong theo mot hanh dong thyc hién.
Khi cin tao va thyc thi cac yéu cau vao cac thoi diém khac nhau.
Khi can hd trg tinh nang undo, log , callback hodac transaction.

2.3.3 Interpreter

2.3.3.1 Gii thiéu vé Interpreter Pattern

Interpreter nghia 13 théng dich, mAu nay noi rang “dé xac dinh mot biéu dién ngir
phap ctia mot ngdn ngit cu thé, cing véi mot thong dich vién st dung biéu dién nay dé
dién dich cic ciu trong ngdn ngir”. Noi cho dé hiéu, Interpreter Pattern gitp nguoi 1ap
trinh c6 thé “xay dung” nhitng ddi trong “déng” bang cach doc mo ta vé ddi twong rdi
sau d6 “xay dung” ddi trong ding theo mo ta do.

Metadata (mo ta) —> [Interpreter Pattern] — Déi tuong twong tmg.

Interpreter Pattern c¢6 han ché vé pham vi 4p dung. Mau nay thuong duoc sir
dung dé dinh nghia bd ngit phap don gian (grammar), trong cac céng cu quy tic don
gian (rule), ...
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2.3.3.2 Cai dat Interpreter Pattern

Client Context
uses

request

Expression

interpreter(context) call

implements implements

TerminalExpression NonTerminalExpression

interpreter(context) Expression expression
interpreter(context)

Hinh 2 —16: So do UML mé ta Interpreter Pattern

Cdc thanh phan tham gia mau Interpreter:

Context : 1 phan chira théng tin biéu dién miu chung ta can xdy dung.

Expression : 1a mdt interface hodc abstract class, dinh nghia phuong thirc
interpreter chung cho tit ca cac node trong cdu tric cdy phan tich ngi
phap. Expression dugc biéu dién nhu mot cdu trac cAy phan cip, mdi
implement ctia Expression c6 thé goi mot node.

TerminalExpression (biéu thirc dau cudi): cai dit cac phuong thirc cia
Expression, 1 nhimng biéu thirc c6 thé duoc dién giai trong mot déi tuong
duy nhit, chta cac xir Iy logic dé dua thong tin ciia context thanh ddi
tuong cu thé.

NonTerminalExpression (biéu thirc khong dau cudi): cai dit cac phuong
thirc cua Expression, biéu thirc nay chira mot hodc nhiéu biéu thirc khac
nhau, mdi biéu thirc c6 thé 1a biéu thitc ddu cudi hodc khong phai 1a biéu
thirc dau cudi. Khi mot phuong thirc interpret() cta 16p biéu thic khong
phai 1a dau cubi duoc goi, nd s& goi dé quy dén tat ca cac biéu thic khac
ma né dang gitr.

Client : dai dién cho nguoi dung st dung 16p Interpreter Pattern. Client sé
xay dung cay biéu thire dai dién cho céc 1énh dugc thuc thi, go1i phuong
thire interpreter() ctia node trén cung trong cay, c6 thé truyén context dé
thuc thi tit ca cac 1énh trong cay.
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2.3.2.3 Loi ich cua Interpreter Pattern

D& dang thay doi va mé rong ngit phap. Vi mau nay st dung cac 16p dé biéu
dién cac quy tic ngir phap, chung ta c6 thé sir dung thira ké dé thay d6i hodc md rong
ngit phap. Cac biéu thuc hién tai c¢6 thé duoc sira doi theo timg budc va cac biéu thirc
moi c6 thé duge dinh nghia lai cac thay doi trén cac biéu thic cil.

Cai dat va stir dung ngit phap rt don gian. Cac 16p xac dinh cac nut trong cay cu
phap c6 cac implement twong tu. Cac 16p nay dé viét va cac phan cip con cua ching
c6 thé duoc tu dong hoa béng trinh bién dich hodc trinh tao trinh phan tich ct phap.

2.3.2.4 Str dung Interpreter Pattern

Bo ngit phap don gian. Pattern nay can xac dinh it nhit mot 16p cho mdi quy tic
trong ngit phap. Do d6 ngit phap c6 chira nhiéu quy tic c6 thé kho quan Iy va bao tri.

Khéng quan tim nhiéu vé hiéu sut. Do bd ngit phap duoc phan tich trong cu
trac phan cép (cdy) nén hiéu suat khong duge dam béo.

2.3.4 Iterator
2.3.4.1 Gidi thiéu vé lterator Pattern

N6 duge str dung dé “Cung cap mot cach thirc truy cap tuln tu téi cac phan tir
ctia mot ddi tugng tong hop, ma khong can phai tao dung riéng cac phuong phap truy
cap cho ddi twong tong hop nay”. Néi cach khac, mot Iterator dugce thiét ké cho phép
xtr Iy nhiéu loai tip hop khac nhau bang cach truy cip nhitng phan tir cua tdp hop véi
cung modt phuong phap, cing mot cach thirc dinh sin, ma khong can phai hiéu rd vé
nhig chi tiét bén trong cta nhitng tdp hop nay.

Tach biét trach nhiém giita cac 16p rat hitu dung khi mot 16p bi thay d6i. Néu co
qua nhiéu thir bén trong mot 16p don 1¢, s& rat kho khan dé viét lai ma nguén. Khi dién
ra su thay d6i, mot 16p “don trach nhiém” s& chi c6 mét Iy do duy nhat dé thay doi. No
cung cap mot giao dién don gian, nhat quan dé 1am viéc voi cac tap hop khac nhau.
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2.3.4.2 Cai dat lterator Pattern

Iterator
Aggregate Client first()
next()
createlterator() currentItem()
isDone()
implements implements
Concretelterator
ConcreteAggregate first()
next()
createlterator() currentTtem()
return is DOnEO

return new Concretelterator(this)

Hinh 2 — 17: So d6 UML mé td Iterator Pattern

Céc thanh phan tham gia mau Iterator:

= Aggregate : 13 mot interface dinh nghia dinh nghia cac phuong thuc dé
tao Iterator object.

= ConcreteAggregate : cai dat cac phuong thuc cua Aggregate, no cai dat
interface tao Iterator dé tra vé mot thé hién cua Concretelterator thich
hop.

= |terator : 12 mdt interface hay abstract class, dinh nghia cac phuong thirc
dé truy cap va duyét qua cic phan ti.
= Concretelterator : cai dat cac phuong thirc cua Iterator, gilr index khi
duyét qua cac phan tu.
= Client : di tuong st dung Iterator Pattern, né yéu cau moét iterator tir mot
dbi tuong collection dé duyét qua cac phan tir ma né gilr. Cac phuong
thirc cua iterator dugc sir dung dé truy xuat cac phan tir tir collection theo
mot trinh ty thich hop.
2.3.4.3 Loi ich cua Iterator Pattern
Pam bao nguyén tic Single responsibility principle (SRP) : chung ta c6 thé tach
phan cai dit cac phuong thirc cua tap hop va phan duyét qua cic phan tir (iterator)
theo tung class riéng 1¢.
Pam bao nguyén tac Open/Closed Principle (OCP) : chiing ta c6 thé implement
cac loai collection méi va iterator méi, sau d6 chuyén ching vao code hién c6 ma
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khong vi pham bat ctr nguyén tic gi.

Chung ta c6 thé truy cdp song song trén cing mot tap hop vi mdi dbi tugng
iterator c6 chira trang thai riéng cua no.

Mot so diem can xem xét khi sir dung Iterator:

= Sir dung iterator c6 thé kém hiéu qua hon so véi viéc duyét qua cac phan
tr cua bd suu tap mot cach truc tiép.

= (6 thé khong can thiét néu tmg dung chi hoat dong véi cac collection don
gian.
2.3.4.4 Str dung Iterator Pattern

Can truy cap ndi dung cta dbi twong trong tip hop ma khong can biét ndi dung
cai dat bén trong no.

HO tro truy xuét nhiéu loai tap hop khac nhau.

Cung cap mét interface duy nhat dé duyét qua cac phan tir ciia mét tip hop.
2.3.5 Mediator
2.3.5.1 Gidi thiéu vé Mediator Pattern

Mediator c6 nghia 1a ngudi trung gian. Pattern ndy néi rang “Dinh nghia mot dbi
turong goi gon cach mot tip hop cac dbi tuong tuong tac. Mediator thuc diy sy khép
nbi 1ong 1éo bang cach ngin khong cho cac ddi tugng dé cap dén nhau mét cach rd
rang va nd cho phép ban thay ddi su twong tac cua ho mot cach doc 1ap”. Mediator
Patern (m6 hinh trung gian) duoc st dung dé giam su phirc tap trong “giao tiép” giita
cac 16p va cac d6i twong. M6 hinh nay cung cip mét 16p trung gian c6 nhiém vu xt Iy
thong tin lién lac giita cac tang 16p, hd tro bao tri md code d& dang bang cach khép ndi
long 1€éo.

Khép nbi 1ong 1éo & day duoc hiéu 1a cac dbi tuong twong dong khong “giao
tiép” truc tiép v6i nhau ma giao tiép thong qua ngudi trung gian, va nd cho phép thay
thay doi cach twong tac gitra chiing mot cach doc lap. Mediator Patern thuc day moi
quan hé nhiéu — nhiéu (many-to-many) giita cac ddi tuong twong voi nhau dé dat dén
duogc két qua mong mudn.
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2.3.5.2 Cai dat Mediator Pattern

Mediator o Colleague
mediator

implements implements implements

ConcreteMediator , ConcreteColleaguel ConcreteColleague?
communicate

communicate

Hinh 2 —18: So do UML mé ta Mediator Pattern
Cdc thanh phan tham gia Mediator Pattern:
= Colleague : 1a mdt abstract class, giir tham chiéu dén Mediator object.

= ConcreteColleague : cai dit cac phuong thirc ciia Colleague. Giao tiép
thong qua Mediator khi can giao tiép voi Colleague khéc.

= Mediator : 13 mot interface, dinh nghia cac phuong thic dé giao tiép véi
cac Colleague object.

= ConcreteMediator : cai dit cac phuong thirc cia Mediator, biét va quan
1y cac Colleague object.

2.3.5.3 Loi ich cua Mediator Pattern

DPam bao nguyén tic Single responsibility principle (SRP) : chung ta c6 thé tach
phan giao tiép giita cac thanh phn (component) ra mdt noi khac.

DPam bao nguyén tic Open/Closed Principle (OCP) : chiing ta c6 thé implement
thém mot Mediator mdi ma khong anh huéng dén cac component hién co.

Tai sir dung cac component dé dang hon.

Pon gian hoa cach giao tiép gitta cac dbi tuong. Mot mediator sé thay thé moi
quan hé nhidu-nhiéu (many-to-many) giita cac component bang quan hé mot-nhiéu
(one-to-many) gitta mdt mediator vdi cac component.

Quan 1y tap trung, gitp lam rd cac component twong tac trong hé théng nhu thé
nao trong hé thong.

2.3.5.4 Str dung Mediator Pattern
Khi tap hop cac d6i tuong giao tiép theo nhiing cach thirc duogce xac dinh 6 rang

nhung cach thirc d6 qua phtic tap. Su phu thudc 1an nhau gitta cac d6i tuong tao ra két
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qua 13 cach t6 chirc khong cé cau trac va khé hiéu.

Khi can tai st dung mot dbi tuong nhung rat khé khan vi né tham chiéu va giao
tiép v6i nhidu ddi tuong khac.

Thudng duoc st dung trong cac hé thong truyén thong diép (message-based
system), chiang han nhu hé thdng chat.

Khi giao tiép giita cac object trong hé thong qua phirc tap, c6 qua nhiéu quan hé
giita cac object trong hé thong. Mot diém chung dé kiém soat hodc giao tiép 1a can
thiét.

2.3.6 Memento
2.3.6.1 Gigi thiéu vé Memento Pattern

Memento 13 mau thiét ké c6 thé luu lai trang thai ctia mot d6i twong dé khoi phuc
lai sau nay ma khéng vi pham nguyén tic dong goi. Dit liéu trang thai da luu trong ddi
trong memento khong thé truy cip bén ngoai di twong duoc luu va khoi phuc. Pidu
nay bao v¢ tinh toan ven cua dit li¢u trang thai da luu.

Mau thiét ké Memento duoc st dung dé thuc hién thao tac Undo. Diéu nay duogc
thuc hién bﬁng cach luu trang thai hién tai cua dbi twong moi khi no thay doi trang
thai, tir d6 chiing ta ¢ thé khoi phuc né trong moi trudng hop c6 15i.

2.3.6.2 Cai dat Memento Pattern

Originator Memento
CareTaker
State state implements State state memento
Memento createMemento() State getState()
setMemento(Memento memento) setState(State state)

Hinh 2 —19: So @6 UML mé ta Memento Pattern
Cdc thanh phan tham gia mau Memento:

= Originator : dai dién cho ddi tugng ma chung ta mudn luu. N6 sir dung
memento dé luu va khoi phuc trang thai bén trong ciia no.

= Caretaker : N6 khong bao gio thyc hién cac thao tac trén ndi dung cia
memento va thadm chi né khong kiém tra noi dung. N6 gitr ddi tuong
memento va chiu trach nhiém bao vé an toan cho cac di tugng. Dé khoi
phuc trang thai trudc do, no tra vé dbi tuong memento cho Originator.

= Memento : dai dién cho mét ddi tuong dé luu triv trang thai cua
Originator. N6 bao vé chéng lai sy truy cép cua cac ddi tugng khac ngoai
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Originator.

> Lép Memento cung cdp 2 interfaces: 1 interface cho Caretaker va 1
cho Originator. Interface Caretaker khong duoc cho phép bat ky hoat
dong hoac bat ky quyén truy cdp vao trang thai ndi by dugc luu trit
bdi memento va do d6 dam bao nguyén tic déng gbi. Interface
Originator cho phép né truy cap bat ky bién trang thai nio can thiét dé
c6 thé khoi phuc trang thai trudce do.

» Lop Memento thuong 1a mdt 16p bén trong cuia Originator. Vi vay,
originator c6 quyén truy cdp vao cac trudng cia memento, nhung cic
16p bén ngoai khéng c6 quyén truy cip vao cac trudng niy.

2.3.6.3 Loi ich cuia Memento Pattern

Bao bao nguyén tic dong goi: sir dung truc tiép trang thai ctia ddi tuong co thé
1am 16 thong tin chi tiét bén trong ddi trong va vi pham nguyén tic dong goi.

Pon gian code ciia Originator biang cach dé Memento luu giit trang thai cta
Originator va Caretaker quan 1y lich st thay d6i cua Originator.

Mot so van dé can xem xét khi sir dung Memento Pattern:

=  Khi c6 mot s6 lugng 16n Memento dugc tao ra c6 thé gip van dé vé bo
nhd, performance ctia ing dung.

=  Khé dam bao trang thai bén trong cia Memento khong bi thay doi.

2.3.6.4 Str dung Memento Pattern

Céc tmg dung can chtrc ning can Undo/ Redo: luu trang thai ctia mot dbi tugng
bén ngoai va co thé restore/ rollback sau nay.

Thich hop véi cac ing dung can quan 1y transaction.
2.3.7 Observer
2.3.7.1 Gidi thiéu vé Observer Pattern

N6 dinh nghia méi phu thuéc mot — nhiéu giira cac ddi twong dé khi ma mot doi
tugng c6 su thay doi trang thai, tat cac thanh phan phu thudc ciia n6 s& duoc thong bao
va cap nhat mét cach ty dong. Observer co thé dang ky voi hé théng. Khi hé théng co
su thay d6i, hé théng sé thong bio cho Observer biét. Khi khong can nita, miu
Observer s& duoc g khoi hé thong.
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2.3.7.2 Cai dat Observer Pattern

<<Interface>>
Subject Sbservers < <Interface>>
Observer
attach()
detach() update()
notify()
for (Observer observer : observers) {
observer.update(user); .
i implements
implements
ConcreteSubject subject | ConcreteObserver
SubjectState update()

Hinh 2 —20: So do UML mé ta Observer Pattern
Céc thanh phan tham gia Observer Pattern:

= Subject : chtra danh sach céc observer, cung cip phuong thirc dé co thé
thém va loai bo observer.

= Observer : dinh nghia mot phuong thirc update() cho cac dbi twong sé
dugc subject thong bao dén khi co su thay doi trang thai.

= ConcreteSubject : cai dat cac phuong thirc ctia Subject, luu trir trang thai
danh sach cac ConcreateObserver, gii thong bao dén cac observer cta nd
khi c6 su thay ddi trang thai.

= ConcreteObserver : cai dat cac phuong thirc cua Observer, luu trit trang
thai ctia subject, thuc thi viéc cip nhat dé giit cho trang thai ddng nhat voi
subject guri thong bao dén.

Su tuong tac giita subject va cac observer nhu sau: mdi khi subject c6 su thay
dbi trang thai, n6 s& duyét qua danh sach cac observer ctia nd va goi phuong thirc cap
nhat trang thai & ting observer, c6 thé truyén chinh né vao phuong thic dé cac
observer c6 thé l4y ra trang thai ctia n6 va xu 1y.
2.3.7.3 Loi ich cua Observer Pattern

Dé& dang mo rong vai it su thay d6i : mau nay cho phép thay doi Subject va
Observer mot cach doc 1ap. Chung ta co thé tai sir dung cac Subject ma khong can tai
sit dung cac Observer va nguoc lai. N6 cho phép thém Observer ma khong stra d6i
Subject hodc Observer khac. Vi vdy, né dam bao nguyén tic Open/Closed Principle
(OCP).

Mot d6i tuong c6 thé thong bao dén mot sb luong khong gidi han cac ddi tugng
khac.
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2.3.7.4 Str dung Observer Pattern

Thudng dugc sir dung trong mbi quan hé 1-n giita cac object voi nhau. Trong d6
mot d6i turong thay d6i va mudn thong bao cho tit ca cac object lién quan biét vé su
thay d6i do.

Khi thay d6i mot d6i tuong, yéu cau thay doi ddi twong khac va ching ta khong
biét ¢6 bao nhiéu dbi twong can thay do6i, nhitng d6i tugng nay 13 ai.

St dung trong miu md hinh MVC (Model View Controller Pattern) : trong

MVC, mau nay dugc st dung dé tach Model khoi View. View dai dién cho Observer
va Model 1a d6i tuong Observable.

2.3.8 State
2.3.8.1 Giéi thiéu State Pattern

N6 cho phép mét dbi twong thay ddi hanh vi ctia né khi trang thai noi bd cua né
thay d6i. Dbi tuong s& xuit hién dé thay d6i 16p cta né.

2.3.8.2 Cai dat State Pattern

<<Interface>>
state
Context State
request() handieQ
implements implements
state.handle()
ConcreteStatel ConcreteState2
handle() handle()

Hinh 2 - 21: So @6 UML mé ta State Pattern
Cdc thanh phan tham gia State Pattern:

= Context : duoc s dung bai Client. Client khong truy cap truc tiép dén
State ctia d6i twong. Lop Context ndy chira thong tin cia ConcreteState
object, cho hanh vi nao tuong ing vdi trang théai nao hi¢n dang dugc thuc
hién.

= State : la mét interface hoac abstract class xac dinh cac dac tinh co ban
clia tit ca cac ddi twong ConcreteState. Chung s& duoc str dung boi d6i
tugng Context dé truy cap chirc ning co thé thay doi.

= ConcreteState : cai dit cic phuong thirc ctia State. Mdi ConcreteState ¢
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thé thuc hién logic va hanh vi cta riéng né tiy thudc vao Context.
Mot vai diém can ghi nhé khi dp dung pattern ndy:

= Mot ddi tuong nén thay d6i hanh vi ctia né khi trang thai bén trong ciia n6
thay d6i.

»  MaJi State nén duoc xac dinh doc lap.

= Thém céc trang thai mdi s& khong 1am anh hudng dén céc trang thai hodc
chtrc nang khéc.

2.3.8.3 Loi ich cua State Pattern

Pam bao nguyén tic Single responsibility principle (SRP): tach biét mdi State
tuong tng voi 1 class riéng biét.

DPam bao nguyén tic Open/Closed Principle (OCP) : ching ta c6 thé thém mot
State m&i ma khong anh huéng dén State khac hay Context hién co.

Giit hanh vi cu thé twong tng véi trang thai.

Gitp chuyén trang thai mot cach rd rang.
2.3.8.4 Str dung State Pattern

Khi hanh vi ctua ddi tugng phu thudc vao trang thai ctia né va néd phai co kha
ning thay d6i hanh vi ctia no liic run-time theo trang thai méi.

Khi nhiéu diéu kién phtc tap budc dbi tuong phu thudc vao trang thai cia no.
2.3.9 Strategy
2.3.9.1 Gidi thiéu vé Strategy Pattern

N6 cho phép dinh nghia tap hop céc thuat todn, dong goi ting thuat toan lai, va
dé dang thay doi linh hoat cac thuat toan bén trong object. Strategy cho phép thuat
toan bién do6i doc 1ap khi ngudi dung sir dung chiing.

Y nghia thuc su ciia Strategy Pattern 1a gitp tach roi phan xar Iy mét chic ning
cu thé ra khoi ddi twong. Sau d6 tao ra mot tap hop cac thuat toan dé xir Iy chirc ning
d6 va lya chon thudt toan nao ma ching ta thiy dung din nhét khi thuc thi chuong
trinh. Mau thiét ké nay thuong dugc sir dung dé thay thé cho su ké thira, khi mubn
chdm dut viéc theo dbi va chinh sira mot chirc ning qua nhiéu 16p con.
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2.3.9.2 Cai dat Strategy Pattern

<<Interface>>
Context strategy
Strategy
Strategy strategy algorithm()
implements implements
ConcreteStrategy1 ConcreteStrategy2
algorithm() algorithm()

Hinh 2 —21: So-do UML mé ta Strategy Pattern
Céc thanh phan tham gia Strategy Pattern:
= Strategy : dinh nghia cac hanh vi c6 thé c6 cia mot Strategy.
= ConcreteStrategy : cai dit cac hanh vi cu thé cua Strategy.

= Context : chita mot tham chiéu dén d6i tuong Strategy va nhan cac yéu
cau tir Client, cac yéu cdu ndy sau d6 duoc iy quyén cho Strategy thuc
hién.
2.3.9.3 Lot ich cua Strategy Pattern
DPam bao nguyén tic Single responsibility principle (SRP) : mot 16p dinh nghia
nhiéu hanh vi va chung xuét hién dudi dang véi nhiéu cau lénh co6 diéu kién. Thay vi
nhiéu diéu kién, chung ta s& chuyén cac nhanh c6 diéu kién lién quan vao 16p Strategy
riéng 1¢ cia no.
DPam bao nguyén tic Open/Closed Principle (OCP) : chung ta d& dang mé rong
va két hop hanh vi méi ma khong thay d6i tmg dung.
Cung cip mot su thay thé cho ké thira.
2.3.9.4 Str dung Strategy Pattern

Khi mudn co thé thay ddi cac thuat toan duge st dung bén trong mat doi tuong
tai thoi diém run-time.

Khi ¢6 mot doan ma dé thay d6i, va mudn tach chung ra khoi chuong trinh chinh
dé dé dang bao tri.

Tranh sy rac rdi, khi phai hién thyc mét chitrc ning nao d6 qua qua nhiéu 16p
con.

Céan che dau su phuc tap, cAu tric bén trong cua thudt toan.
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2.3.10 Template Method
2.3.10.1 Giéi thiéu vé Template Method Pattern

Pattern nay noi réng “Dinh nghia mot bd khung cia mot thuat todn trong mot
chirc ning, chuyén giao viéc thyuc hién né cho cac 16p con. Mau Template Method cho
phép 16p con dinh nghia lai cach thuc hién cia mot thuat toan, ma khong phai thay doi
cau tric thuat toan”. Didu ndy c6 nghia 1a Template method gitip cho chung ta tao nén
mot b khung (template) cho mot van dé dang can giai quyét. Trong d6 cac ddi tuong
cu thé s& ¢ cung cac budc thyc hién, nhung trong mdi bude thuc hién d6 c6 thé khac
nhau. Diéu nay s& tao nén mot cach thire truy cip gidng nhau nhung c6 hanh dong va
két qua khac nhau.

2.3.10.2 Cai dat Template Method Pattern

AbstractClass

abstract operationi()
abstract operation2()

final templateMethod() operation1();

operation2();

extends

ConcreteClass

operation1()
operation2()

Hinh 2 —22: So-d6 UML mé ta Template Method Pattern
Cdc thanh phan tham gia Template Method Pattern:
= AbstractClass :
> Pinh nghia cac phuong thiic triru tugng cho timg budc ¢ thé dugc
diéu chinh boi céac 16p con.
> Cai dat mot phuong thirc duy nhéat diéu khién thuat toan va goi cac
budc riéng 1¢ da dugce cai dat & cac 1op con.

» ConcreteClass : 12 mot thuat toan cu thé, cai dit cac phuong thirc ctua
AbstractClass. Cac thuat toan nay ghi de 1én cac phuong thuc triru tuong
dé cung cap cac trién khai thuc su. N6 khong thé ghi dé phuwong thire duy
nhat di dugc cai dit & AbstractClass (templateMethod).

2.3.10.3 Logi ich cua Template Method Pattern

Tai st dung code (reuse), tranh trung 1ap code (duplicate): dwa nhitng phan tring
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1ap vao 16p cha (abstract class).

Cho phép nguoi dung override chi mot s phan nhat dinh cta thuat toan 16n, 1am
cho chiing it bj anh hudng hon bdi nhitng thay doi xay ra voi cac phan khac cia thuat
toan.

2.3.10.4 Str dung Template Method Pattern

Khi c6 mot thuat toan voi nhidu bude va mong mudn cho phép tuy chinh chung
trong 16p con.

Mong muén chi ¢6 mét trién khai phwong thirc triru twong duy nhat cia mot
thuat toan.

Mong mudn hanh vi chung giita cac 16p con nén duoc dit & mot 16p chung.

Céc 16p cha c6 thé goi cac hanh vi trong cac 16p con cua chiing mdt cach thong
nhit (step by step).
2.3.11 Visitor
2.3.11.1 Gisi thi¢u vé Visitor Pattern

Visitor cho phép dinh nghia cac thao tac (operations) trén mét tip hop cac doi
tuong (objects) khong dong nhat (vé kiéu) ma khong lam thay ddi dinh nghia vé 16p
(classes) cta cac dbi tuong d6. Dé dat duoc didu ndy, trong miu thiét ké visitor ta dinh
nghia céc thao tac trén cac 16p tach biét goi cac 16p visitors, cac 16p nay cho phép tach
rdi cac thao tac véi cac ddi tuong ma no tac dong dén. Vi mdi thao tac duoc thém
vao, mot 16p visitor twong ing duoc tao ra.

Day 1a mot ki thuét giup ching ta phuc hoi lai kiéu dit liéu bi mat (thay vi dung
instanceof). N6 thyc hién dung thao tic dua trén tén cua phuong thire, kiéu cua ca dbi
tugng goi va kiéu cua dbi s6 truyén vao.

Visitor con duoc biét dén nhu 13 Double dispatch.
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2.3.11.2 Cai dat Visitor Pattern nhu thé nao ?

<=Interface>>
Shient Visitor
uses
visit(ConcreteElementl)
visit(ConcreteElement2)

implements implements
uses ConcreteVisitorl ConcreteVisitor2
visit{ConcreteElementl) visit(ConcreteElement1)
visit{ConcreteElement?) visit(ConcreteElement?)

<<Interface=>

ObjectStructure
] Element
accept(Visitor)
implements implements
ConcreteElement] ConcreteElement2
operate1() operate2() o o
wisitor visif(this) accept(Visitor) accept(Visitor) visitor.visit(this)

Hinh 2 —23: So @6 UML mé ta Visitor Pattern
Céc thanh phan tham gia Visitor Pattern:
= Visitor :

» La mot interface hoac mot abstract class dugc sir dung dé khai bao
céc hanh vi cho tat ca céc loai visitor.

> Class nay dinh nghia mét loat cac cac phuong thirc truy cap chip
nhén cac ConcreteElement cu thé khac nhau lam tham sb. Diéu nay s€
hoi giéng véi co ché nap chdng (overloading) nhung cac loai tham sb
nén khac nhau do do6 cdc hanh vi hoan toan khac nhau. Cac hanh vi
truy cap s& dugc thuc hién trén timg phan tir cu thé trong céu tric d6i
tugng thong qua phuong thuc visit(). Loai phan tir cu thé dau vao sé
quyét dinh phuong thirc dugc goi.

= ConcreteVisitor : cai dat tit ca cac phuong thiic abstract da khai bao
trong Visitor. Mdi visitor s& chiu trach nhiém cho cac hanh vi khac nhau
cta ddi tugng.

= Element (Visitable): 1a mot thanh phan triru tugng, né khai bao phuong
thirc accept() va chap nhan dbi s6 1a Visitor.

= ConcreteElement (ConcreteVisitable): cai dat phuong thirc da dugc khai
béo trong Element dua vao d6i sd visitor dugc cung cap.
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= ObjectStructure : 13 mot 16p chira tat ca cac ddi tugng Element, cung
cip mot co ché dé duyét qua tit ca cac phan tir. Cau trac d6i twong ndy c6
thé 1a mot tap hop (collection) hodc mét cau tric phirc tap gidng nhu mot
dbi tuong tong hop (composite).

= Client : khong biét v& ConcreteElement va chi goi phuong thuc accept()
cua Element.

2.3.11.3 Loi ich cua Visitor Pattern

Cho phép mét hodc nhiéu hanh vi dugc ap dung cho mot tap hop cac dbi tugng
tai thoi diém run-time, tach roi cic hanh vi khéi cau trac dbi tuong.

Pam bao nguyén tic Open/ Close: dbi tuong gbc khong bi thay d6i, dé dang
thém hanh vi méi cho d6i twong thong qua visitor.

2.3.11.4 Str dung Visitor Pattern

Khi ¢6 mot cau tric doi tugng phure tap voi nhiéu class va interface. Nguoi dung
can thuc hién mot s6 hanh vi cu thé cua riéng doi tuong, tuy thudc vao concrete class
cua chung.

Khi chting ta phai thyc hi€én mdt thao tac trén mot nhom cac loai ddi tuong tuong
tir. Chung ta c6 thé di chuyén logic hanh vi tir cac ddi twong sang mot 16p khac.

Khi ciu trac dit liéu cua ddi tuong it khi thay d6i nhung hanh vi cua ching duoc
thay d6i thuong xuyén.

Khi mudn tranh st dung toan tir instanceof.

2.4. Két luan

Trong chuong nay, khéa luan trinh bay chi tiét cac loai mau. Cac mau nay duoc
phan loai theo cach giai quyét cac van dé trén thuc té. Véi moi mau, kha nang dugc ap
dung ciing khac nhau tily vao bai toan, tinh huéng cu thé. Péi véi thanh vién nhom
phan tich thiét ké, can xac dinh rd cac van dé can giai quyét sau d6 phan rd cac van dé
thanh cac bai toan nhé hon. T cac bai toan nhé d6 hodc 1a c¢6 cac mau cé san thi sé
chon cdc mau dua vao st dung hodc c6 thé phai xay dung cac mau moéi. Viéc xay
dung cac miu méi dya trén nguyén tic xay dung cac mau co trudc. Sau d6 tong hop
cac mau va xac dinh mdi quan hé giira cac mau dé giai quyét van dé ban dau. Viéc st
dung miu c6 nhiéu loi ich, tuy nhién khong nén lam dung k¥ thut nay cho cac bai
toan nho.
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CHUONG 3: AP DUNG DESIGN PATTERN TRONG
PHAT TRIEN PHAN MEM

3.1. Giéi thiéu

Design Pattern dugc tng dung nhiéu trong phat trién phan mém. Cach tiép can
nay dem lai nhiéu loi ich nhu phat trién nhanh, tai st dung, dam bao tinh ding dan
ctia phan mém. Trong chuwong nay, khéa luan trinh bay cach ap dung Design Pattern
trong phat trién phén mém. Do gid1 han cua khoéa luén, bai todn dugc lya chon 1a mdt
phan nho trong bai toan quan 1y cia mot truong mam non dé minh hoa cach ap dung
Design Pattern trong phat trién phan mém. Dau tién khoa luan xac dinh cac bai toan
can giai quyét trong pham vi phin mém, tiép theo 1an luot giai quyét timg van dé bang
cach lya chon cac mau phu hop véi timg bai toan, cudi cung tong hop va ghép céc
mAu dé hoan thanh cong viée. Bai toan dugc mo ta cu thé trong phén tiép theo.

3.2. Bai toan ding ky tuyén sinh mam non

Hién nay, dich vu trong tré dang phat trién theo quy mé 16n. S6 lwong noi trong
tré dang ngdy cang ting, din dén viéc khong thé dap ung duoc nhu ciu cua phu
huynh. Néu vAn quén 1y theo kiéu thu cong s& rat mat nhiéu thoi gian 13n cong sirc,
hi¢u qua thi khong dugc cao. Tham chi s€ bi noi trong tré khac chiém mét phﬁn thi
truomg. VAy nén viéc nang cap quy trinh lam viée, sir dung cong nghé trong quan 1y
cling nhu ting chit luvong dich vy 1a diéu tat yéu.

3.3. Mo ta cac nghiép vu
3.3.1 Ban mo ta cong viéc

Phy huynh khi ¢6 nhu cdu gii tré s& dang ky nhap hoc cho tré. Néu du diéu kién
nhap hoc, phu huynh s& ndp so yéu ly lich cta tré. Phu huynh cé thé dang ky 16p ning
khiéu cho tré khi dang ky nhap hoc.

Can bo tuyén sinh s& nhan don dang ky nhap hoc va xem xét duyét don. Néu
khong du diéu kién nhap hoc thi s& thong bao lai cho phu huynh khong du diéu kién
nhap hoc. Néu du diéu kién nhap hoc thi s€ thong bao nhap hoc cho phu huynh. Can
bo tuyén sinh s& nhan so yéu 1y lich cta tré, dua vao so yéu 1y lich cta tré s& xép 16p
sao cho hop 1y. Tré duoc chia 16p hanh chinh dua theo do tudi va 16p ning khiéu dua
theo dang ky cua phu huynh. Néu 16p hanh chinh qua déng céc tré s& duoc chia 1am
hai 16p dwa theo danh sach. Sau d6 can tuyén sinh s& thong bao cho gido vién phu
trach 16p hoc.
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3.3.2 Danh sach cac cong viéc can thuc hién

STT Téc nhan Use case Mau don
1 Nhén ho so bon dang ky nhéap hoc
2 Duy¢t hd so DPon ti€u chi nhap hoc
Cén b9 tuyén sinh L bon thong bao du / khong
3 Tra két qua A 1A A
diéu kién nhép hoc
4 Xép 16p
) Ban giam hic¢u Xem bdo céo

3.4 Phan tich thiét ké hwong doi twong
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3.4.1 Biéu d0 truong hep sir dung (Use case diagram)

Dang ky nhap hoc

O DUVét hé sor — <<includex» —
Can bd tuyén sinh

Dang nhap

<CExtend>>

56 lugng tuyén sinh

Danh sach lop

Ban gidm hiéu

Hinh 3 -1: Biéu do Use case diagram Qudn 1y tuyén sinh
Danh sach tac nhan :

- Can bo tuyén sinh : Nguoi quan 1y danh sach hoc sinh, duyét don nhap
hoc, xép 16p, 1am viéc véi phu huynh.

- Nguoi quan 1y: Nguoi chiu trach nhiém quan 1y cao nhat
- Phu huynh: Nguoi ndp hd so tuyén sinh cua tré
- Hoc sinh:
Céc ca st dung :
- Nhan hé so: Can b tuyén sinh dua mau don c6 san cho phy huynh.

- Duyét ho so: Dua vao don dang ky, can by tuyén sinh s€ xem xét cac ti€u
chi d3 dugc quy dinh sin

- Tra két qua : Can bo tuyén sinh s& thong bao du dién kién hodc khong du
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diéu kién nhap hoc cho phy huynh
- Xép 16p : Can bo tuyén sinh s& xép 16p dua theo d6 tudi

- Xem bao cdo: Nguoi quan ly s€ xem bao céo chi tiét vé so luong tuyén
sinh, danh sach 16p, ...

3.4.2 Biéu d0 trinh tw quan ly tuyén sinh (Sequence diagram)

ﬁ] @
A w GiaoDienDangK
Phu huynh Can bo tuyén sinh BRy Database
NhapHoc
I I I [
! Dang ky nhap hoc ! } :
| |
| |
Duyét hé so } :
| | |
| |
< — —Khdng chap nhdn hd so — — — } :
< — — —Ch3p nh&n hd so0 — — — o }————1. NhapThongTin() | :
|
|
2. KiemTraDulLieu() :
< — — — -Dit litu khéng hop 18 — — — < :
3. LuuDuLieu() !

< —- Théng bao hoan tit— — — s -—-- Théng bdo hodn tit— — — — Z — — — -lruthanh cbng— — —
|
|
I

Hinh 3 -2: Biéu do Sequence diagram quan Iy tuyén sinh

MBS ta chi tiét hoat dong diing ky tuyén sinh: Phu huynh dén xin nhap hoc cho
tré, can b tuyén sinh s& ldy mau don c6 sin dwa cho phu huynh, phy huynh sau khi
dién day du thong tin thi sé tra lai mau don cho can bd tuyén sinh, can bd tuyén sinh
duyét ho so cua tré. Néu khong du diéu kién thi thong bao ngay cho phu huynh. Con
néu du diéu kién thi s& 1am thu tuc nhap hoc cho tré. Can bo tuyén sinh s€ xép 16p dua
theo d6 tudi.
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3.4.3 Biéu d0 Iép (Class diagram)

Giao dién man hinh

+ Display(): void

+ AcceptEntry(): void

Nhap théng tin hoc sinh

- studentName: string

- parentsName: string

- address: string

- gender: string

- age: int

- telephoneNumber: string
- birthday: Date

- giayKhaiSinh: string

- soHoKhau: string

- chungMinhThu: string

+ AddStudent(Object): bool
+ EditStudent(int): bool

+ DeleteStudent(int): bool

+ SearchStudent(string): void

Co so dit lidu

+ AccessDatebase(List<Object>): bool
+ SaveDatebase(Object): bool
+ EditDatabase(Object): bool

Hinh 3 - 3: Biéu do Class diagram

Poan Vin Tho - CT1901C - Ap Dung Design Pattern Trong Phat Trién Phin Mém

61



3.4.4 Biéu @6 chuyén trang thai (State transition diagram)

[ Thém hoc sinh j

[Nhéjp dir liéu hoc sinh

Ki€rm tra di¥ lidu

Sai

[ Luu dir lidu j

Hinh 3 - 4: Biéu do State transition diagram

Mb ta hoat ddng: Can bo tuyén sinh s& nhap thong tin hoc sinh vao trong hé
thong. Néu thong tin khong chinh xac thi hé thong s& yéu cau nhap lai. Khi hé thong
bao dir li¢u hop 1€ thi sé luu dir liéu va database.

3.5 Ap dung Design Pattern vao bai toan
C6 3 van dé thiét ké chinh can duoc giai quyét do 1a:
- Triru twong héa: Cac tac nhan trong hé thong phai dugc thiét ké sao cho
ké thira tir mot 16p triru twgng hay con goi 1a super class.
- Quy trinh tuyén sinh: Qua trinh tir luc tiép nhan ho so, duyét hd so va cho
dén khi doc két qua cho phu huynh phai dugc dam bao va tuan thil theo ding
quy dinh cua noi trong tré.
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- Bio mdt hé thong: Khi cac tac nhan thao tac trén hé thdng thi phai duoc
dang nhap theo username / password da duoc cip sian trudc do. Tuy timg vao vai
trd ma cac tac nhan cé thé truy cap sau vao cac chiic ning cta hé thong.

Phén trinh bay dudi day s& di vao chi tiét timg van dé cu thé, cach tiép can va hudng
dan quyét ra sao.

3.5.1 Triru twong héa

Staff <<Interface>> Parents
-id : int Person -id : int
-role : string implement -fullName : string -giayKhaiSinh : string
mplements -address : sirin implements _soHoKhau : strin

+addStudent(Object) : bool > : string : string
+editStudent(int) : bool -dateOfBirthday : Date < -theCanCuoc: string
+deleteStudent(int) : bool -gender : string _
+searchStudent(string) : void -telephoneNumber : string

+addStudent(Object) : bool

+editStudent{int) : bool
+deleteStudent(int) : bool
+searchStudent(string) : void
+viewReport() : void

implements
implements
Student Manager
-id : int +viewReport() : void
-parentslD : int
-classID : string

Hinh 3 - 5: Triru tuwong héa cdc I6p ciia hé thong

So do trén khai quat héa cac tac nhan cia hé thdng vé mot 16p triru twong do 1a
16p Person. L6p nay biéu dién chung nhat ma cac tic nhan trong hé théng ¢ nhirng
thudc tinh giéng nhau va cic phuong thirc gidng nhau. Giup ta c6 cai nhin tong quat
nhit vé cac tac nhan trong hé thong.
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3.5.2 Quy trinh tuyén sinh

Gl Phu huynh

-Bon xin nhap hoc
-Giay khai sinh
-5d hé khau
-Chirng minh thu

Ho so

,* approvals

Can bd tuyén sinh

-Tén phu huynh
-Tén hoc sinh
-Bia chi

-S6 dién thoai
-Gidy khai sinh
-S& hé khau
-Chirng minh thw

-Xem cac tiéu chi danh gia

Hb so gébm nhiing tiéu chi di dugc quy dinh sin cua noi giit tré. Phu huynh nop
hd so cho can bo tuyén sinh, can bd tuyén sinh s& phai kiém tra xem ho so di day du
thong tin chua, cling nhu dd nop du gidy to can thiét. Néu day du ho so thi can bd
tuyén sinh s& déng ¥ nhan tré va thong bao cho phu huynh. Néu thiéu mét sb gidy to

Hoc sinh

-Tén lop
-Tén giao vién

infDrmElliDl‘l'l

Hinh 3 - 6: Quy trinh tuyén sinh nhdp hoc cia tré

c6 thé bo sung thi van cho tré nhan hoc.

3.5.3 Bao mat hé théng

Server
=usear
-password < security
-type
Staff -7 approval
-id : int
-role : string

Pé bao mat hé théng thi can phai xay dung chtic ning Login cho hé thong. Dua
vao username / password thi cac tadc nhan cé thé su dung dugc cac chic nang dugc

Login

-user : string
-|-password : string

_ = >+logout{string) : bool

+login(string, parameter) : bool

Hinh 3 - 7: Quy trinh ddng nhdp vao hé thong

phan 1& quyén han. Nhu vay, hé théng s& chay 6n dinh va bao toan dir liéu.
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3.6 Chuwong trinh thuc nghiém

HE THONG QUAN LY GIAO DUC MAM NON

Ding nhép

Tén dang nhap:

Mat khéu: [0 Show Password

Comue

Hinh 3 - 8: Login vio hé thong

THONG TIN HOC SINH
Théng tin hoc sinh Théng tin phy huynh
Mi lép: Ngay sinh:  09/05/2015 G- Tén phy huynh:  [Doan Thi Ngoc
Ténhoc sinh: |Cd Thé Huy S ik $6 dién thogi: 0383412572
O Nam @ Nir i _—
Dia chi: Thai Binh
Cic logi gidy tor
1 Don xin nhdp hoe [ Ban sao sb h khiu
[J Ban sao gidy khai sinh 4 Béo sao thé cin cude cong din
Thao tac xit Iy
Thém hoc sinh Xéa hoc sinh Sira hoc sinh [ Tim kiém
Mi < ; Mi Giéi Ngay Dia Pon Nhiap Gidy Khai
T hiad Ten PH Lép  Tioh Sinh Chi i Hoc Sinh
» Cit Thé Huy Doan Thi Ngoc 4T Ne 00/05/2015 Thai Binh 0383412572 Da ndp Chura ndp
2 Nguyén VanBic Dao Kha Doanh 4T Nam 21/05/2015 Hai Phong 0352412572 Da ndp Pa nop
3 TranThiBinh  Tran Minh Phuong Thio 4T Nam 09/10/2015  Hai Phong 0383485572 Chua ngp Pa ndp
4 TrnVinNgoe  Doin Thi Ngoc ST Nir 09/05/2014 Hai Phong 0842684102 Da nop Pa nap
5 Nguyén Van Thing Doan Thi Ngoc ST Nam 21052014 Hai Phong 0311412572 Da nop Dandp
6 Tran Thi Kiéu Doin Thj Ngoc ST Nt 09/10/2014 Hai Phong 0383005572 Chua np Da ndp
7 BuiThiNga Nguyén Tn Diing 3T Nir 03/122016 BacLiéu 0123456789 Da nop Da nop

Hinh 3 - 9: Giao dién chirc ndng nghiép vu quan Iy tuyén sinh
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Thém dir liéu hoc sinh vio hé thong

// C3u lénh insert

string query = "INSERT INTO tblHocSinh VALUES(N'" + studentMame + "', , N'" + gender +
+ address + + telephoneNumber + "', N'" + parentshame + "', N'" + giayKhaiSinh + "', N'" +
soHoKhau + "', N'" + chungMinhThu + "'

" + classID + "' "', "+ brithday + ", N'"

>

try
{
SingletonDB.ExcuteQuery(query);
// Refresh DB
dataTable = SingletonDB.GetDataToDataTable("SELECT * FROM tblHocSinh");
dgrvDSHocSinh.DataSource = dataTable;
// Cell Click
DataDisplay();
MessageBox.Show("Inserted successful !");
}
catch (Exception ex)
{
MessageBox.Show("Error: " + ex.Message);
}

Hinh 3 - 10: Chikc ndng thém hoc sinh vio hé thong

Sira dir liéu hoc sinh trong hé thong

// C3u lénh update

string query = "UPDATE tblHocSinh SET TenHocSinh = N'" + studentName + "', MaLop = "" + classID + "', GioiTinh = N'" +
+ address + "', SDT = '" + telephoneNumber + "', TenPhuHuynh = N'" + parentsName + "', BanSaoGiayKhaiSinh = N'" +
giayKhaiSinh + "', BanSaoSoHoKhau = N'" + soHoKhau + "', BanSaoTCC = N'" + chungMinhThu + "' WHERE MaHocSinh = '" +

try

{

SingletonDB.ExcuteQuery{query);

// Refresh DB
dataTable = SingletonDB.GetDataToDataTable("SELECT * FROM tblHocSinh");

// Cell Click
DataView dataView = dataTable.DefaultView;

dataView.RowFilter = "TenHocSinh LIKE '%" + txtSearch.Text.Trim() + "%' OR DiaChi LIKE '%" + txtSearch.Text.Trim()
+ txtSearch.Text.Trim() + "%' OR Malop LIKE '%" + txtSearch.Text.Trim() + "%'";
dgrvDSHocSinh.DataSource = dataView;

DataDisplay();
MessageBox. Show("Updated successful 1");

catch (Exception ex)

{

MessageBox.Show("Error: " + ex.Message);

}

Hinh 3 - 11: Chitc ndng sira théng tin hoc sinh trong hé thong

X6a dir li¢u hoc sinh trong hé théng

// Céu lénh delete

string maHocSinh = dgrvDSHocSinh.CurrentRow.Cells["MaHocSinh™].Value.ToString();
string query = "DELETE tblHocSinh WHERE MaHocSinh = '" + maHocSinh + "'";
try

{
SingletonDB.ExcuteQuery(query);

/f Refresh database
dgrvDSHocSinh.DataSource = SingletonDB.GetDataTeoDataTable("SELECT * FROM tblHocSinh");

[/ Cell Click
DataDisplay();

MessageBox.Show("Delete successful !1™);
¥
catch (Exception ex)
i

MessageBox.Show("Error: " + ex.Message);
+

Hinh 3 - 12: Chirc nang xoa hoc sinh khoi hé théng
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Login vao h¢ thong

public sealed class Logger

{
private static volatile Logger INSTANCE;
private static readonly object synclock = new object();
1 reference | O changes | 0 authors, 0 changes
private Logger()
{
}
publi static?Logger GetLogéer
{
get
{
lock (synclock)
{
if (INSTANCE == null)
{
TINSTANCE = new Logger();
}
¥
return INSTANCE;
}
i
¥

Hinh 3 - 13: Ap dung Singleton Pattern vao quy trinh ddang nhdp hé thong

Ket noi dir liéu 1én Server

private static wvolatile SqlConnection INSTANCE; // Tranh dung d& Thread
private static readonly object syncRoot = new object();
private const string connectionString = @"Data Source=THODOAM-PC;Initial G

private SingletonDB() }

L=}

m

getInstance

lock(syncRoot)
{
if(INSTANCE == null)
{
INSTANCE = new SqlConnection(connectionString);
1

return INSTANCE;

Hinh 3 - 14: Ap dung Singleton Pattern vao quy trinh két néi dit liéu
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KET LUAN

Design Pattern 13 mot van dé hét sirc quan trong ddi véi cac to chirc phét trién
phan mém hién nay. Trong qué trinh thuc hién d6 4n do thdi gian nghién ctu va kinh
nghiém ban than con han ché nén mot sé phan cua dd 4n nghién ctru chua duoc sau.

Sau 03 thang thuc hién nghién ctru dé tai, dudi su hudng dan tan tinh cta Tién
sy Nguyén Trinh Pong, d6 an cta em d3 dat duoc nhimg két qua sau:
Két qua dat duoc
= Tim hiéu va nghién ctru co s& 1y thuyét ctia Design Pattern
» Nim dugc mot s6 k¥ thuat hay st dung va cach str dung
= Biét 4p dung Design Pattern vao bai toan don gian
Han ché
Trong thdi gian qua, em dd cb gang hét sirc dé tim hiéu thyuc hién dé tai. Tuy
nhién véi kinh nghiém va thoi gian han ché nén khong thé tranh khoi nhimng thiéu sét
trong d6 an. Cu thé:
» Chua nghién ctru sau vao céac ky thuat cua Design Patterns
* P) 4n méi tap trung vao mot bai toan nho nén van chua toat nén dugc
tam quan trong cua Design Patterns
= Trinh bay thiéu logic, cach dién dat con kém
Huréng phdt trién cua dé tai trong twong lai
Vé6i mong mudn tré thanh l4p trinh vién phan mém trong twong lai nén trong
thoi gian téi em s& tiép tuc tim hiéu va nghién cu cling nhu hoan thién do 4n cua
minh & mic cao nhat. Va sau d6 s& nghién ctru va ap dung Design Patterns viao bai
toan Quan 1y mam non dé thiy duoc tim quan trong cia nd. Ro6i tir d6 rit ra kinh
nghiém cia ban thdn va cai thién ciac k§ ning can  thiét.
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