Chuong 02. Phwong phap 1ap trinh huéng doi tuwong

I. Lap trinh cau trac va lap trinh hudng d6i tuong

I1. Céc khai niém co ban trong 1ap trinh hudng doi tuong

[11. Cac ngdn ngit 1ap trinh hudng d6i tuong

Ngé Céng Thang - Bai gidng LTHDT - Chuong 02 1



I. Lap trinh cau trac va lap trinh huéng doi tuong

1. Lap trinh cau truc

2. Lap trinh huéng d6i tuong
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1. Lap trinh cau truc

+Tu tuéng chinh cta l4p trinh cau tric
(structural programming) la chia chuong
trinh thanh cac chuong trinh con (trong C++
goi 14 ham) va cac module. Mdi ham thuc
hi€n mot nhiém vu xac dinh nao do, con moi
module bao gobm modt s6 ham 1i€n quan.

<Khi cac chuong trinh ngay cang lon va phirc
tap thi lép trinh cau trac bat dau boc 10 nhirng
diém yeu Va cho du cac chuo’ng trinh 16n
nay c6 duoc cai dit tot dén may thi nd van
qua phirc tap.
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1. Lap trinh cau trac (tiép)

<~ M0 hinh 14p trinh cau tric nhu sau:

Ham Ham Ham Ham
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1. Lap trinh cau trac (tiép)

< Ly do chinh lam cho phuong phap lap trinh cau truc
tr boc 10 nhirng diém yéu 1a dir licu cua chuong
trinh khong duoc coi trong. Cac dir 1i€u quan trong
cua chu’O’ng trinh dugc luu trr trong cac bién toan
cuc, no cho phep mo1 ham ¢o thé truy nhap. Ma cac
ham lai dugc viét boi nhleu nguol 1ap trinh khac
nhau nén nguy co hong, mat di liéu 1a rat 1n.

< Hon nifa, vi nhiéu ham truy nhap cung mot du liu
nén khi dir li¢u thay doi thi cac ham nay ctng phai
thay doi theo. Vige tim cac ham can thay doi da kho

nhung viéc thay doi cac ham nay sao cho dung con
kho hon.
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1. Lap trinh cau trac (tiép)

+Lap trinh cau trac thuong kho thiet ké
chuong trinh boi vi cac thanh phan chinh cua
chuong trinh cau truc (1a ham va cau trac dit
liéu) khong mo phong duoc thé gidi thuc. Vi
du: gia sir ta can viét ma dé tao giao dién do
hoa vi1 ngu:cn s dung nhu: menu, cira sO, nut
bam,... Néu lap trinh cau trac thi cau hoi dat
ra la dung cau trac dit liéu nao? Cac ham can
lam g1?

J
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2. Lap trinh huéng doi tuong

< Y tuéng chinh cia lap trinh hudng doi twong (object
oriented programming, OOP) la chia chuwong trinh thanh
cac doi tuong. Poi tuwong 1a thuc thé chuong trinh két
hop ca dir 1i€u va cac ham thao tac trén dir 1i¢u do.

¢ Cach duy nhat dé truy nhap dir liéu ctiia mot doi tuong 1a
thong qua cic ham cua doi tugng do (trong C++, cac
ham cua dbi trong dugc go1 la cac ham thanh vién).
Néu ta muon doc dit liéu trong mot doi tuong thi ta phai
goi mot ham thanh vién cia doi twong d6. Ham thanh
vién ndy sé doc dir liéu va tra vé gia tri cho ta. Ta khong
thé truy nhap truc tiép dit liéu cia doi tuong.
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2. Lap trinh huéng d6i tuong (tiép)

Péi twong

Ham thanh vién

Ham thanh vién

P6i twong Po6i twong

Ham thanh vién Ham thanh vién

Ham thanh vién Ham thanh vién

Mo hinh 14p trinh huéng ddi tuong
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2. Lap trinh huéng d6i tuong (tiép)

< Trong lap trinh hudng d6i tuong dit liéu dugc an di
dé tranh nhitng thay doi vo tinh lam hong dit liéu.
Dt liéu va ham tac dong 1én n6 dugc dong goi trong
mot thuc thé chuong trinh.

¢ Néu chung ta muon thay doi dir liéu trong mot do6i
twong thi ching ta phai biét chinh xdc ham nao
twong tac vo1 no; tirc 1a cac ham thanh vién trong
d6i tugng d6. Khong c6 ham nao co thé truy nhap
dit liéu. Piéu nay gitip don gian hoa viéc viét, g
roi, va bao tri chuong trinh.
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2. Lap trinh huéng d6i tuong (tiép)

Phong kinh

D@ liéu phong \\\, 90anh
kinh doanh

Trwdng phong
kinh doanh

Nhan vién phong
kinh doanh

Phong tai vu

D@ liéu phong
tai vu

Trwdng phong tai
vu

Phong nhan sy

D liéu phong
nhan sw

Trwdng phong
nhan sw

Nhan vién phong
nhan sw

Nhan vién phong
tai vu

Mo hinh cong ty kinh doanh
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2. Lap trinh huéng d6i tuong (tiép)

< Tém lai, 1ap trinh huéng d6i tuong 1a tim
cach chia chuong trinh thanh cac do1 tuong.

+Hoc lap trinh hudng d6i tuong 1a hoc cach
dong gd1 dir icu va ham thanh do1 tuong.

+Hudng do6i tuong 1a phai xem thiét ké chuong
trinh nhu thé nao chir khong di vao chi tiet
tirng 1énh. Cu thé 1a cac chuong trinh huong
do1 tuong phar dugc to chirc xung quanh cac
do1 tuong.
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2. Lap trinh huéng d6i tuong (tiép)

Nguoi ta di tong hop cac dic tinh cia LTHDT:

1. Tat ca déu la doi tuong.

2. Chuong trinh huéng doi twong co thé coi 1a mot tap
hop cac doi1 tuong trong tac vo1 nhau

3. Mbi d6i tuwong trong c}m:ong trinh c¢6 cac dur li¢u
doc 1ap cua minh va chiém bd nho riéng cua minh.

4, MSi d6i tuong déu co6 dang dic trung cia 16p cac
do1 tuong do.

5. Tat ca cac do1 tuong thudoc v€ cung mot 16p déu co

cac hanh vi giong nhau. 0
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I1. Cac ndi dung ciia 1ap trinh hwéng doi twong

1. P6i tuong (object)
2. Lép (class)
3. Su ké thira (inheritance)

4. Su st dung lai (Reusability)

5. Su da hinh va chong ham (polymorphism and overloading)

6. Che gidu dit liéu

7. Truyén thong bao
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1. Poi tugng (object)

< Nhu ta da biét, doi twong 13 mot thanh phan chuong
trinh chwra ca dr liéu va cac ham thao tac trén dur
l1igu do.

¢ Trong lap trinh hudng doi tugng ching ta khong di
tim cach chia chuwong trinh thanh cac ham ma di tim
cach chia chuong trinh thanh cac doi twong. Viéc
chia chuong trinh thanh cac d6i tuong lam cho viéc
thiét ké chuong trinh trd nén dé dang hon vi cac doi
twong trong chuong trinh rat gan giii véi cac doi
twong trong thuc té.
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1. Doi tugng (tiép)

Vi du vé mot sd dbi twong trong thuc té ¢ thé tro thanh
d6i tuong trong chuong trinh.
< Cac doi tuong vat 1y:
s Cac thang may trong chuong trinh diéu khién thang may
s Cac may bay trong chuong trinh diéu hanh bay
s Cac xe 0 t0 trong chuong trinh mo phong ludng giao thong.
4 Céc phan tir trong mdi truong nguoi st dung may tinh:
» Céc cira sO
s Cac menu
s Cac doi tuong d6 hoa (nhu hinh chit nhat, hinh tron, hinh tam
g1ac,...)
s Chudt, ban phim, cac o dia, may 1n
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1. Doi tugng (tiép)

Vi du vé mét s6 doi taong trong thuc té ¢ thé tro thanh

d6i tuong trong chuong trinh.
< Céc cau trac dit lidu:

= Ngan Xép

s Hang doi

= Danh sach lién két

s Cay nhi phan
<> Nhan su:

= Nhan vién

s Sinh vién

s Khach hang
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1. Doi tugng (tiép)

Vi du vé mot sb doi twrong trong thue té co thé trod
thanh doi tuong trong chuong trinh.
<-Cac tep dir hicu:
s MOt file nhan su
x Mot tir dién
< Céac kiéu dit liéu ctia nguoi sir dung:
s Thot gian
» Cac so phuc
s Cac diém trong mit phang
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1. Bo1 tuong (t1€p)
Vi du vé mot sb doi twrong trong thue té co thé trod
thanh d61 tuong trong chuong trinh.
¢ Cac thanh phan trong tro choi:
m Cac vién b1 trong tro choi Line

m Cac quan co trong tro choi co tudng, co vua
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1. Poi tugng (tiep)

< Mot cau hoi dat ra la khi cac doi twong thyc té
trér thanh cdc doi fuong trong chuong trinh thi
cai gt la dir lieu, cai gi la ham thanh vien cua
doi twong?

» Cac doi tuong trong thuc té thuong co trang thai va
kha nang Trang thai la cac tinh chat cua doi tu’()’ng
ma co thé thay d6i. Kha ning 1a nhitng gi ma doi
twong co thé lam.

s Khi tro thanh doi tuong trong chuong trinh thi dir
l1€u s€ luu trang thai con cac ham thanh vién s€
dap (g véi cac kha ning ctia d6i tugng.
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1. Doi tugng (tiép)

< Vi du mot doi tuong thang may thi dit liéu co thé la:
n Tﬁng hién ta1
s SO lwong hanh khach
= Céac nut an
Cac ham thanh vién c6 thé 1a:
s DiXuong()
s Dilen()
s MoCua()
s DongCua()
s LayTTin()

s TinhTangSeToi()
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2. Lop (class)

< Mot 1op doi tuong (go1 tat 1a 16p) 1a mot mod
ta v€é mot nhom do1 tu’O’ng thO’ng tr nhau. NO
xac dinh dor i¢u gi va cac ham nao s€ co
trong cac doi tuong cua 16p do.

<Khar niém lop trong [ap trinh hudéng doi
tu’O’ng giong khai niém 10’p trong sinh hoc. Vi
du: ca chép, ca troi, ca me déu thuoc 16p ca.

<>Neu so sanh véi cac kiéu dir li¢u thi lop
giong nhu kleu dur li¢u, con d6i tuong giong
nhu cac bién cua kiéu do.

Ngd Cong Théng - Bai giang LTHDT - Chuong 02 21



2. Lop (tiep)

+~Mot doi tuwong duoc goi 1a mot thé hién

(instance) cua mot lop bdi vi doi tuong
mot truong hop cu thé ciia mo ta 16p. Vi ¢
l1€u trong cac do1 tuong cua cung mot 16p

la

~/

10

1 \

khac nhau nén dir licu cua 16p cling duoc go1

[a dit liéu thuc thé (instance data).
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3. Su ké thura (inheritance)

¢ Trong cudc song ta thay cac 16p lai dugc chia thanh
cac 16p con. Chéng han nhu 16p dong vat duoc chia
thanh ca, chim, dong vat co vu...; 16p xe ¢d duogc
chia thanh xe con, xe buyt, xe tai, xe mayi,...

< Nguyén tic phan chia thanh cac 16p con 1a cac 16p
con déu co cac dic diém giong vdi 16p ma nd tach
ra. Vi du: xe con, xe tai, xe buyt va xe may, tat ca
déu cé tay lai, dong co, dugc dung dé van chuyén
ngudi va hang hoa. Pay 1a cac dic diém cia xe co.
Ngoai cac dic diém nay, moi 16p con con ¢b cac dic
diém ctia riéng nod: Cac xe buyt ¢ chd ngdi cho
nhiéu nguoi, xe tai co thung xe dé chd hang hoa.
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3. Su ké thura (tiép)

< Trong 1ap trinh huéng do6i tugng mot 16p cod
thé 1am co s& cho mot hodic nhiéu 16p con
khac nhau. Mot 16p nhu vay go1 la 16p co so.
Cac 16p ma dugc dinh nghia 1a ¢c6 cac dac
diém cua 16p co so nhung thém vao cac dic
diém mdi cla riéng nd goi 1a cac 16p dan
xuat. Nhu vay, cac 16p dan xuat ké thua
nhitng dic diém cua 16p co s6.
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L&ép dan xuat

3. Ké thura (tiép)

L&p co s&

Dac diém A

DPac diém B

Déc diém A
Déc diém B
Dac diém E

Dac diém D

[
»

Pic diém B

Pac diém F

J
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4. Su st dung la1 (Reusability)

< Khi mot 16p dd duoc viét hoan hao thi c6 thé ban
cho nhirng nguoi lap trinh khac dé si dung trong
cac chuong trinh cua rieng ho. Viéc nay goi1 la su su
dung la.

< Viéc s dung lai twong tu nhu viéc st dung mot thu
vién ham trong l3p trinh cau truc. Tuy nhién, trong
lap trinh hudng do1 tugng, nho 6 sy k& thua ma y
tuong su dung lai dugc mo rong rat nhiéu. Nguoi
lap trinh c6 thé lay mot l6p da co, thém cac dac
diem va kha nang cho n6 ma khong can thay doi gl
Pé lam dugc dicu nay nguot lap trinh chi don gian
tao ra mot 16p dan xuat ké thura toan bo cac dic
diém cta 16p di c6 va con cé thé thém vao cac dic
diém mdi.
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4. Su str dung lai (Tiep)

Vi du: gia sir ta da viét (hodc mua) mot lop tao
hé thong menu. LO’p menu nay rat tot va ta
khong muon thay d6i no, nhung ta lai muon
lam cho mot sO muc menu nhap nhay. Dé lam
duoc dleu nay ta chi don gian tao ra mot 16p
dan xuat ké thura tat ca cac kha nang cua lop da
cO nhung c¢6 thém cac muc menu nhap nhay.

¢ Viée c6 thé sir dung lai cac phan mém da cé la
mot lgi ich chinh ctia 1ap trinh hudng doi
tuong.

J
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5. Su da hinh (polymorphism)

< Trong lap trinh huéng doi tuong ta co thé st
dung cac ham va céac toan tir theo nhiéu cach
khac nhau tuy thudéc vao nhirng gi ma ching
tac dong. Pay goi1 la su da hinh.

< Su da hinh ¢6 thé thuc hién theo hai cach:

» Pa hinh tai thoi diém bién dich thong qua viéc
chong ham va chong toan ftur.

= Da hinh tai thoi diém chay chuong trinh thong qua
viéc s dung ham ao.
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5. Su da hinh va chong ham (tiép)

<> Chong ham cho phep co nhleu ham trung tén nhu’ng
c6 d6i so khac nhau. Chong toan t cho phe¢p su
dung cac toan tu da co (chang han nhu +, -) tac
dong trén cac kiéu dit litu mdi do ngudi lap trinh
dinh nghia. Khi cac ham hay cac toan ti nay duoc
g01 thi trinh bién dich biét cach chon ham, toan tir
nao dé thuc hién.

< Truong hop lop dan xuat va 16p co s& c6 ham thanh
vién giong hét nhau thi khi goi ham thanh vién nay
trinh bién dich s¢ khong xac dinh duogc la go1 ham
nao, ham trong 16p co so hay lop dan xuat. Chi dén
khi1 chay chang trinh mo1 biét duoc ham nao duoc

goi dua vao kiéu doi twong goi ham do.
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6. Pong go1 thong tin (Encapsulation)

<Trong LTHDT nguo1 ta phan bi¢t hai cong
viéc: thir nhat 1a cong viec tao ra cac 1op doi
twong (class creators), thir hai 1a cong vi€c su
dung cac 16p doi tuong nay.

<-Khi tao 16p, nguot tao 16p s€ xac dinh nhirng
g1 cho phép ngudr su dung 16p truy nhap,
phan con lai dugc che giau va khong cho
ngudi st dung 16p quyén truy nhap.
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6. Pong go1 thong tin (Encapsulation)

+Kha niang che giau dir ligu cho phép
nhirng nguo1 tao lop co thé thay d01 hay
dinh nghia lai 16p ma van chac chan rang
khong anh huong t61 chuong trinh cua
nhirng nguo1 st dung 16p nay.

4 C++ str dung céc tir khoa sau dé xac dinh kha
nang truy nhap cac thong tin dor li¢u tir bén
ngoai 1op:
public, private, va protected.

J
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7. Truyén thong diép

< Chuong trinh hudng d6i tuong bao gom mot tap cac
d6i twong va moi quan hé giita cac doi tuong voi
nhau.

4 Cac d6i tuong giri va nhan thong tin véi nhau giong
nhu con nguoi trao doi vdi nhau. Chinh nguyén 1y
trao doi thong tin bang cach truyén thong diép giup
chiing ta dé dang xay dung hé thong mé ta dugc day
du, trung thuc hé thong trong thuc té. Truyén thong
diép cho mot ddi tuwong tirc 1a bao cho nd phai thuc
hién mot viée gi do. Cach dap ung cua d6i tuong
duoc mé ta qua cac ham thanh vién cta doi tuong.
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7. Truyén thong diép (tiép)

< Thong diép truyén di phai chi ra duogc tén doi
trong nhan thong di¢p, tén ham can thuc hién
va thong tin truyén di. Cau tric mot thong
di¢p nhu sau:
”lién_déi_tu’qng.Tén_hén}(f)éi_sé

| 1 1
Poitwong Thong bao Thong tin
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[11. Cac ngdn ngir 1ap trinh huéng doi twong

< Tu tudng 1ap trinh hudng doi tuong cé thé cai
dat trong nhiéu ngdn ngir 1ap trinh khac nhau
nhu C, Pascal. Tuy nhién, néu st dung nhﬁng
ngon nglr khong phal la ngon ngur hu’O’ng doi
twong thi s& gip rat nhiéu khoé khin, nhat 1a
vOo1l nhirng chuong trinh 16n va phuc tap.
Nhirng ngén ngit duoc thiét ké dé ho tro cho
viec mo ta, car dat cac khai ni€m cua phuong
phap lap trinh huéng d6i twong goi chung 1a
ngdn nglt huéng doi tuong.
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[11. Cac ngdn ngit 1ap trinh hudng ddi tuong (tiép)

< Cac ngdn ngtr 1ap trinh dugc go1 la ngdon nglr hudng
d6i tuong phai c6 cac dic diém sau:
s Bao gbi thong tin: o thé ,du:a dit 11€u va cac ham thao tac
trén dir li€u d6 vao mdt cau tric (goi la 16p)
» Co ché che gidu dit liéu
s Tu dong tao lap va xoa bo cac doi tuong
= Su ké thira
» Su da hinh (chong ham, chong toan tir va lién két dong)
< C++, Smalltalk, Object Pascal, Java, C#, ... la cac
ngdn ngir 14p trinh huéng doi tuong.

J
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