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Trong bai béo nay, ching téi gi¢i thiéu nhizng két qua nghién ciru vé cac Mau thiét ké
(Design Patterns) dwoc dé xuét béi Erich Gamma cung cac dong sw va (rng dung cac Mau thiét
ké nay vao xay dwng phan mém quan ly diém sinh vién. Trong qui trinh phat trién phan mém
quan ly diém sinh vién, ching téi da van dung cac MAu thiét ké trong giai doan thiét ké&. Két qua
&ng dung thé hién trong biéu dé I6p (class diagram) clia (rng dung. Kha nang van dung ctia DP
trong phat trién phdn mém la rat Ion va trong hé thdng quan ly diém sinh vién con c6 kha ning
van dung nhiéu DP hon nira trong qua trinh phat trién. Tuy nhién, chung t6i chi dirng lai & viéc
ng dung mot s& DP co ban nhét, chwa van dung hét tat ca cac DP da duoc thiét ké&, cho
nhirng trwdng hop dién hinh nhat dé minh hoa.

ABSTRACT

In this paper, we present a study on the Design Patterns (DPs) proposed by Erich
Gamma and his colleagues and apply these patterns to the development of a software for the
student’s grade administration. In the process of software development for grade record, we
used these design patterns in all phases. The results could be observed in the class diagrams
(class diagram) of the application. The application of the DPs in software development was
greatly significant and the student’s grade management system which could also be applied
with more DPs in the development process. However, we just dealt with the application of some
of the most basic DPs and we have not used all the DPs in the application of the most typical
cases for illustration.

1. Gioi thi¢u

Hién nay, nhiéu phan mém duoc phén tich va thiét ké theo phuwong phap hudng
d6i tuong (HDT), su phat trién cta phuong phap nay di tao nén mot bude chuyén mang
tinh cach mang trong linh vuc céng nghé phan mém. Bén canh sy phat trién do, kha
nang tai st dung 13 mot trong nhitng tiéu chi quan trong dé danh gia chat luong phan
mém [4].

Erich Gamma cing cac dong sy da dé xuat 23 mau thiét ké (DP), nham dép tmg
duoc nhiéu yéu cau dbi véi san pham phan mém: dé bao tri, d& nang cép, chét lugng cao
va tiét kiém thoi gian... Trong d6, dap tng duoc tiéu chi quan trong 13 kha ning st
dung lai cac don thé, thira ké dugc cac kinh nghiém ciia cic chuyén gia trong qué trinh
phat trién phan mém [1], [5].

DP duoc phé bién, gidi thi€u rong rai tai hau hét cac truong dai hoc trén thé
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gidi, va da dugc ap dung trong phat trién cac hé théng phin mém theo phuong phép
HDT. Tai Viét Nam, trong nhitng ndm gﬁn day DP la chu dé rat duoc quan tam tai mot
s6 doanh nghiép phan mém va nhiéu truong dai hoc di dwa DP vao giang day. Tuy
nhién, thuc té ap dung cac DP vao trong phat trién cac hé thong HDT gip nhiéu kho
khin, d6 13: Viéc nim bat ndi dung cua ting mau DP, cach ap dung timg méiu DP trong
ting trudng hop, trong timg bai toan cu thé [1].

Trong bai b&o nay, chung to6i tap trung gidi thiéu mot b noi dung vé DP, dic
biét cach van dung DP dé phat trién ng dung thyc té&: Hé thong quan 1y diém sinh
vién ctiia mot khoa cua truong dai hoc. Chung t6i d van dung bang cach phdi hop va
lién két nhiéu DP dé phat trién ung dung, két qua van dung cu thé dugc thé hién trong
biéu dé 16p.

2. Tong quan
2.1. Cdc dinh nghia vé DP

- DP 1a bai toan (vin dé) thong dung can giai quyét va cach giai quyét bai toan
d6 trong mot ngit canh cy thé.

- DP khong don thuan 1a mot bude nao d6 trong cic giai doan phat trién phan
mém ma nd dong vai tro 1a sang kién dé giai quyét mot bai toan thong dung nao
d6. Sy gop mit cua DP sé& gitp cho viéc xac dinh bai toan can giai quyét nhanh
gon hon, tir d6 dua ra cach giai quyét hop 1y.

- Khéng chi dugc str dung dé xac dinh bai toan va cach giai quyét ma DP con
duoc sir dung nham co 14p cac thay doi trong ma ngudn, tir 6 1am cho hé théng
6 kha ning tai st dung cao. Diéu nay 1a tat yéu vi DP tuan tha nghiém ngit cac
nguyén ly thiét ké HPT [1].

2.2. Bon yéu t6 xdc dinh mét DP

- Tén mdu (pattern name): Pattern name gitip ta c6 thé hinh dung mét cach nhanh
chong va hiéu qua vé miu. Nim duoc cic Pattern name théng dung s& gitp
ching ta nhin dugc cac bang thiét ké & muc triru tuong hon. Vige tim kiém mot
tén t6t, phit hop voi trudng hop véi ngit canh ap dung 13 mot trong nhiing phan
cong viéc kho khin nhit trong viéc xay dung danh muyc thiét ké.

- Bai toan/van dé (Problem): M6 ta tinh huéng ap dung DP. Ngoai ra, Problem
cling dé cap cac diéu kién trudc khi 4p dung miu, gitip chung ta nhin nhan van
dé mot cach than trong, biét khi nao nén, khi nao khong nén 4p dung DP.

- Giai phap (Solution — cdch gidi quyét bai todn): Thé hién cac nhan t (classes —
objects) tham gia giai quyét van d& va mbi quan h¢, trach nhiém, cac su cong
tac. Giai phap duoc md ta khong phai cho mot truong hop thiét ké hay cai dat
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cu thé ndo ma 1a ap dung cho nhiéu trudong hop tuong tir. Mau cung cip mot mod
ta triru twong cua van dé (bai toan) duogc thiét ké va viée sip xép cac phan tir
(cac 16p — classes va cac dbi twong — objects trong cac tinh hudng) can thiét dé
giai quyét bai toan do.

Két qua (Consequences — CaC két qua sé dat dwoc sau khi dp dung madu thiét
ké): Cho chung ta thiy viéc ap dung cac giai phap (solution) dé giai quyét cac
van dé (problem) dit ra co hiéu qua hay khong. Két qua sé dit ra cho ching ta
céc lua chon, dé tir d6 c6 thé xem xét lua chon nao 1a phu hop nhét, tot nhat.
Thong thudng trong thiét ké HDT, khi lwa chon giai phap dé ap dung cac mau,
chung ta quan tdm dén: Chi phi va hiéu qua mang lai sau ap dung mau [1], [5].

3. Véan dung DP phat trién ing dung

3.1. M6 td yéu cdu irng dung

Khi phat trién Heé théng hd tro quan ly diém sinh vién, chung t61 gidi han viéc quan ly
diém tai mot khoa cuia mot truong dai hoc va phuc vu truc tiép cho gido vu, thong tin

quan 1y gom:

Thong tin vé khoa hoc:
o Khoa quan ly sinh vién theo cac khoéa hoc, vi du: KHOA1993,
KHOA1994, KHOA1995...

o Mbi khoa hoc bao g@)m: Tén khoa hoc, nim bat dau khoa hoc, nam két
thuc khoa hoc.
Thong tin vé 16p hoc:
o Madi khéa hoc gdm nhiéu 16p, vi du: 19931998-93T1, 19931998-93T2,
19931998-93TM1, 19931998-93TM2...
o Mbi 16p hoc bao gém: Ma 16p hoc, tén 16p hoc, 16p hoc thudc khoa hoc
Nnao.
Thong tin vé sinh vién:
o Khoa quan ly thong tin sinh vién theo 16p hoc.
o MBbi sinh vién bao gdm: Mi sinh vién, ho tén, ngay sinh, 16p sinh vién
dang hoc.
Thong tin mén hoc, gém: M3 mén hoc, tén mén hoc, sé don vi hoc trinh.
Thong tin vé diém:
o Diém cia mdi sinh vién dugc tinh theo cac mén hoc
o Diém thi mdi mén hoc, gém: Piém lan 1, diém lan 2, diém lan 3, diém
trung binh.

3.2. M6 hinh vrng dung chung

Trong qué trinh phat trién hé théng, ching t6i s& van dung cac DP trong giai

doan thiét ké hé thdng, cu thé ap dung cac DP dé thiét ké biéu do Iop (class diagram)
trong giai doan thiét ké cdu triic tinh, ndi dung thé hién nhu sau:
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(Céc giai doan co ban trong quy trinh phét trién phan mém )
Ap dung
~~ T Design Patterns
Khoi tao /\4 /
Phén tich /\ V

Thiét ké /_\,
I Xay dung /—\
Kiém thur /\

Van hanh va

I Bao tri
o —/
( — ——————— — I — ———————————
| E— - M6 hinh khdi niém !
| | |Biéudé top + - Biéu d ddi tupmg |
g |- Mo hinh CSDL quan hé
I v /- |
I Thiét ké cau -~ ~
, / tric tinh [ | |
_ | _ p| Xdy dung bicu M4 hoa »  Kiémthe g -»——
do use-case | |
| \ \ Thiét ké céu |
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- Xdy dung biéu d6 use-case ~EELna iy
| A9 aung : - Bidu dé cong tic |
I Céc giai doan co bén trong Phén tich & Thiét ké hé théng HPT st dung UML )

Hinh 1. Giai doan vdn dung DP trong phdt trién img dung
3.3. Cdc buéc dé lwa chon DP

- Viéc dau tién dé lua chon mau thich hop 1a phai xac dinh dugc can thiét ké gi, cac
van dé phat sinh trong khi thiét ké, cac van dé do6 thudc loai nao va tham khao
xem g véi loai van dé dé c6 thé dung mau nao dé giai quyet.

- Tham khdao 1an lugt ttrng mau dugc chon, xem muc dich st dung, ré1 doi chiéu
vo1 cac van dé thiét ké gdp phai (Design Problems). Budc nay giap ta hiéu 1o
hon vé cac mau va tac dung thuc cia mau 1én van dé can giai quyet.

- Tim hiéu su tuong tac giita cac miu thiét ké dé xac dinh dugc cac nhém mau phu
hop véi bai todn ciia minh.

- Cac mau dugc phan loai theo muc dich sir dung: Creational (Kién tao),
Behavioral (hanh vi), Structural (cau trac). Su phdi hop va tinh 16ng ghép lam
cho nhiéu méu c6 dic tinh va cdu trac kha giéng nhau, do d6 chung ta can phai
tim hiéu can than muc dich ciia mau dé phat hién ra diém giéng nhau va khac
nhau nham 4p dung mot cach hiéu qua nhét, tranh cai dat sai 1am vé ngit nghia
khi thiét ké.

- C6 gang tim kiém, khao sat cic nguyén nhan c6 thé dan toi viée thiét ké lai
(redesigning) dé co lap hoa, nham tranh céc thay doi khong can thiét.
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- Xéc dinh cac thanh phan (module, 16p dbi twong...) c6 thé thay ddi trong tuong
lai. Tir d6 quyét dinh xem phai 1am gi dé c6 thé thay doi hé thong ma khong can
phai thiét ké lai [1],[4].
3.4. Cac DP dwoc ap dung trong wng dung
Tir cac hudng dan cach chon DP dé ap dung, chung t6i da thiét biéu do 16p
(class diagram) cua ung dung nhu sau:

RadioOfMarks

+updateDisplay()

TypeOfView_Class
]
+TypeOfView_Class()

ApplicationForm
Marks_Strategy TypeOfView_Student
+Control_Click() -course : Courses ]

-class : Classes +TypeOfView_Student()

+Explore()
Strategy +Oinish()
Students
Classes -Student_ID Marks
Faculty S _Student_Name -Subject_ID : Subjects
-Faculty_ID %-Class_Name —  |-DateOfBirth -Student_ID : Students
-Faculty_Name e N D e J-CIaSS_ID - Classes -MarkOfFirst
-Notes ﬂ-Faeulty_lD : Fa.culty _Notes -MarkOfSe_cond
+Display() _Notes +Display() . -Marl':O;T hird
e +Display() St eIl - (R
+updateClasses|() _Notes
+Display()
Courses ’ +calculateMarks()
Mark_DB -Course_ID Semesters
-Course_Name -Semester_ID
+getMarks() -Start -Semester_Name
+getStudents() -Finish -Course_ID : Courses Subjects
+getSubjects() -Notes -Notes -Subject_ID
+getFaculty() +Display() +Display/() -Subject_Name
+getCourses() +updateCourses() -CreditNumber
‘ ‘ -Semester_|ID : Semesters
-Notes
+Display()

Hinh 2. Céic DP dwoc dp dung trong biéu do 16p ciia vmg dung
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3.5. Mé ti cach vin dung cdc DP trong wng dung

Trong qué trinh phat trién “Hé thong hd trg quan 1y diém sinh vién” chung t6i da
van dung cac DP: Strategy Pattern, Adapter Pattern, Observer Pattern, Template
Pattern...ndi dung cua timg DP trong biéu dé I6p cua tmg dung ndm trong tirng viing td
mau khac nhau duoc thé hién trong Hinh 2.

Sau day chlng tdi mo ta ¥ nghia, ndi dung van dung va uu diém cua timg DP
trong qua trinh van dung thiét ké hé thong.
3.5.1. Mdu Strategy (Strategy Pattern)

- Y nghia st dung: Dinh nghia mot I}Q cac thuat toan, dong goi tung thuat toan va
lam cho ching c6 kha nang hoan do6i cho nhau [5].

- Noi dung van dung:

ApplicationForm
+Control_Click() Marks_Strategy
-course : Courses

-class : Classes

+Explore()
+OnFinish()

B

MarkOfStudent_Strategy MarkOfClass_Strategy

+Explore() +Explore()

Hinh 3. Néi dung Strategy Pattern trong iing dung

Ung dung hién thi danh sich diém sinh vién theo 2 cach (thudt toan -
algorithms) khac nhau va dugc cai dat béi 2 16p khac nhau: MarkOfStudent Strategy va
MarkOfClass_Strategy nhu trong Hinh 3.

- Lép MarkOfClass Strategy thira ké tir 10p triru tuong (abstract class)
Marks_Strategy, thudt toan hién thi bang diém tirng mon hoc theo danh sach 16p
hoc trong tirng khoa hoc dugc cai dat trong 16p MarkOfClass_Strategy.

- Lép MarkOfStudent Strategy thira ké tir 16p triru tugng (abstract class)
Marks_Strategy, thuat toan hién thi bang diém tirng mén hoc theo danh sach sinh
vién tirng 16p hoc hoac theo danh siach sinh vién tirng khoa hoc dugc cai dat
trong 16p MarkOfStudent_Strategy.

Mot trong nhitng thuan loi khi van dung Strategy Pattern 1a dé dang thém méi
mot thuat toan. Vi du ing dung can thém mé&i mot thuat toan dé hién thi diém cua sinh
vién theo mot cach khac ngoai hai thuat toan da cai dat, chung ta cé thé thuc hién nhu
Sau.
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- Tao mot 16p con méi ¢ tén NewAlgorithm thira ké tir 16p Marks_Strategy va cai
dat phuong thirc Explore() bang ma ngudn ciia thuat todn mai.

- Trong lc thyc thi (run-time) ung dung tao ra mot thé hién (instance) cua 16p
NewAlgorithm va gan n6é mot cach dong dén ddi twong explore. Khi chiing ta goi
explore.Explore() phuong thirc cua cac thudt toan dugc thuc thi. Po6 1a y nghia su
dung cua Strategy Pattern: Pong gbi va cho phép cac thuat toan c6 kha nang hoan
d6i cho nhau.

3.5.2. Mdu Observer (Observer Pattern)

MarkOfStudent_Strategy  MarkOfClass_Strategy

-Y nghia sir dung: Dinh nghia mbi quan h¢ phu thudéc mot — nhiéu gitra cac déi
tugng sao cho khi mdt ddi tuong thay doi trang thai thi tat ca cac dbi tuong phu
thudc vao n6 dugc thong bdo va cap nhat mot cach tu dong [5].

- Noi dung van dung:
RadioOfMark_Group_Adapter RadioOfMark_Detail_Adapter
000000000000
+updateDisplay() +updateDisplay()

Marks_Strategy

-course : Courses ListMarks_Observer
-class : Classes —— > EETHECEEEE<—
Explore
+OnFinish()

TypeOfView_Adapter

+updateDisplay()
+Explore() +Explore() +setlcons()

Hinh 4. Ngi dung Observer Pattern trong vng dung
Dé thé hién diing ¥ nghia cia Observer Pattern, trong truong hop ndy can thuc hién:
- Bude 1: ListMarks_Observer tao méi quan hé (ding ky cac chui dé - Subjects) véi
cac dbi trong cua 16p cu thé Marks_Strategy vai (cho) cac dbi twong cua 16p cu
thé ciia ctia nd. Muc dich cta viéc dang ky cac chu dé nay dé mdi khi tién trinh
ctia MarkOfStudent_Strategy hoic MarkOfClass_Strategy két thuc s& co thong
bao dén cho ListMarks_Observer va cé cac két qua hién thi twong tng, ndi dung
thé hién trong Hinh 4.
- Budce 2: Bé thuc hién duge yéu cau cta Budc 1, thi cac mbi quan h¢ nay duoc
dinh nghia & 16p triru tugng va cac 16p cu thé cua né thira ké lai.

Céc chu dé (cac su kién - events) cua 16p cu thé MarkOfStudent Strategy va

MarkOfClass_Strategy thong bao dén cac 16p cu thé RadioOfMark Group Adapter,
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RadioOfMark Detail Adapter va TypeOfView Adapter bang cic goi phuong thirc
OnFinish(), phuong thirc ndy lan luot sinh ra cac sy kién goi dén cac 16p cu thé cua
ListMarks_Observer cac su kién nay s& dugc xir Iy dé hién thi noi dung twong tng.

Mot trong nhitng thuan loi khi 4p dung Observer Pattern 1 d& dang thay d6i (bd
sung) yéu cau méi, vi du ching ta bo sung yéu cdu méi: Noi dung hién thi vira duoc
hién thi trén man hinh (yéu cau cii), vira dwoc luu trit trong tép tin (yéu ciu méi). Ching
ta thuc hién nhu sau:

- Tao mot 16p méi NewConcreteObserver thira ké tir 16p ListMarks_Observer, sau
d6 cai dat md ngudn luu thong tin vao tép tin (file) trong phuong thirc
UpdateDislay().

- Tao thé hién (instance) cua 16p NewConcreteObserver vira tao va goi dang ky su
kién SubcribeToExplorationEvent() nhan cic d6i twong cia 16p cu thé cua
Marks_Strategy nhu 1a cac tham sb.

4. Két luan

Trong qua trinh phat trién Hé thong hd trg quan 1y diém sinh vién, chung t6i da
anh xa nhing co sé 1y thuyét vé ndi dung cac DP vao phat trién hé thdng hd tro quan 1y
diém sinh vién. Véi két qua nay, mot phan nao da khai quat duoc co ban nhimng yéu cau
ap dung DP trong thuc té.

Hién tai c6 nhiéu tai liéu dé cap dén DP, nhiéu vi du minh hoa vé cach van dung
DP d¢ thiét ké... Tuy nhién, hau hét d6 1a cac giai phép timg phan, cich van dung céac
DP chi mang tinh chat don 1¢, chi danh riéng cho timg DP cuy thé... Hé thong quan 1y
diém sinh vién ma chung toi phat trién 1a mot tng dung thuc té, van dung phdi hop va
lién hét ddng thoi nhiéu DP (Strategy Pattern, Adapter Pattern, Observer Pattern,
Template Pattern...) trong qua trinh thiét ké, két qua van dung thé hién trong biéu do
I6p. Qua tng dung nay, néu 1én duoc kha ning van dung ctia DP dé phat trién ung dung
1a rat 16n, chung ta c6 thé phdi hop sir dung dong thoi nhidu DP dé phat trién mot ing
dung 16n. Viéc van dung tot cac DP s& mang lai nhiéu loi ich: d& bao tri, d& ning cép,
chat luong cao va tiét kiém thoi gian. Dic biét ddy 1 giai phap thira ké duoc nhiéu kinh
nghiém ctia cac chuyén gia trong phat trién phan mém mot cach hiéu qua nhat.

DP 14 vin d& duogc nhiéu truong dai hoc, ciing nhu nhiéu doanh nghiép phan
mém quan tdm dé nghién ciru, van dung. Nghién ciru Design Patterns gitp ta hiéu hé
thong mot cach nhanh chéng théng qua cic mé hinh triru tugng. Ap dung Design
Patterns trong phat trién hé thdng, gitip chung ta giai quyét cac van dé dugc nhanh
chong va giam nguy co phai thiét ké lai. Hon nita, Design Patterns 1a cap bai toan/giai
phap (problem/solution), do dd, nghién ctru Design Pattern ciing gitp ta cach phat hién
cac 16i thiét ké (Design Problem) tir d6 tim dwogc giai phap hop 1y [1].
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