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BAI 1: GIOT THIEU LICH SU PHAT TRIEN
1. Lich st phat tri€n cla Co s@ dit li€u huéng doi tuong

Cic loai cdu tric c0 s& dit liéu va moi lién hé gilta chiing déng vai tro rat 18n trong
vi€c xéc dinh tinh hi€u qua cUa hé quan tri co s& d{t li€u. Vi vay, thi€t ké co s& dr liéu
tr& thanh hoat dOng chinh trong méi trudng co s& di liéu.

Viéc thi€t k& ca s& d{F li€u dugc thuc hi€n don gidn hon nhiu khi ta s& dung cdc md
hinh. C4c mé hinh 13 su trUfu tugng don gidn cUa cic su kién trong thé€ giGi thuc. C4c trlu
tugng nhU vay cho phép ta khdo sit cic dac di€m cUa cdc thuc th€ va cic moi lién hé
dudc tao ra gila cc thuc th€ dé. Viéc thi€t k€ cac mo hinh tOt s€ dua ra cdc co sO d{f liéu
tOt va trén ¢ s& d6 sé c6 cac Ung dung tOt. NgUdc 1ai, md hinh khong tOt sé dua dén thiét
k€ c0 sG dit liéu tbi va dan dén cdc Ung dung khong diing.

MOt md hinh co s& d{F liéu 1a mOt tdp hop cic khéi niém ding d€ bi€u dién céc cdu
tric cUa c0 sd dif liéu. Cau tric cla mot cd s dif liéu 1a cdc kiu dt 1iéu, cic moi lién
k€t va cdc rang buOc phai tuan theo trén cac d(r li€u. Nhi€u md hinh con c6 thém mot tap
hQp cic phép todn cO ban d€ dac ta cic thao tic trén co s& dr liéu.

Céc loai mo hinh co s& dr liéu:

- Céc md hinh d{ li€u bac cao hodc m6 hinh d{f li€u mUc quan ni€ém cung cap cic
khai niém gan lién v&i cach cdm nhan d{ li€u cla nhi€u ngudi st dung.

- C4c m6 hinh dit 1iéu bac thap hodc cic md hinh d{t liéu vat 1y cung cap céac khai
ni€m mo ta chi ti€t vé viéc d{r liéu dugc 1uu tr{t trong may tinh nhu thé nao.

- Céc md hinh d{r liéu th€ hién (m6 hinh d{f li€u mUc logic), chiing cung cap nhiing
khéi niém ma ngudi si dung c6 th€ hi€u dugc va khong xa v&i cach t6 chic dit
li€u bén trong mdy tinh.

Trong mOt md hinh d{¥ li€u can phai phan bi€t rd gilta md ta cla cd sG d(r li€u va ban

than co s& d(t liéu.

Sau day, ching ta s& di€m qua lich s{ phit tri€n cUa cdc md hinh cd s& dit liéu:

- Vao nhiing nim sdu muoi, thé hé dau tién cla co s& d{¥ liéu ra d0i dudi dang md
hinh thuc thé két hop (Entity Relationship Model), md hinh mang (Network Model)
va mo hinh phan cap (Hierachical Model).

- Vao nh(ing nim bdy muoi, thé hé th(t hai clla cO s& dit liéu ra d0i. D6 1a m6 hinh
d(rliéu quan hé (Relational Data Model) do EF. Codd phat minh. M hinh nay c6
cau tric logic chdt ché. Pay 1a md hinh da va dang dudc st dung rOng khap trong
cong tic quan 1y trén pham vi toan cau. Viéc nghién c(tu md hinh d{t liéu quan hé
nham vao ly thuyé&t chudn hod cic quan hé& va 1a mOt céng cU quan trong trong viéc
phan tich thi€t k& cic hé co s3 d{ liéu hién nay. Muc dich cla nghién cu nay
nham bo di cic phan tlr khdng binh thuOng cla quan hé khi thuc hién cic phép cap
nhat, loai bd cic phan t& du thira.

- Sang thap ky tdm mudi, mo6 hinh c0O s& d{r liéu th( ba ra dOi, d6 1a m6 hinh cO s&
d(rliéu hudng doi tugng (Object Oriented Data Model), md hinh co sG d(t li€u phan
tan, mo hinh co s& d{r liéu suy dién, ...

Thuc t€ chua ¢c6 md hinh d{ li€u nao 14 tOt nhat. TOt nhat phu thudc vao yéu cau truy

xudt va khai thac thong tin cUa don vi qudn 1y né. N6 dugc st dung & dau va vao liic nao 1a



tOt nhat. Tuy nhién, ngUdi ta thuGng dUa vao céc tiéu chi sau d€ néi rang mé hinh dit liéu
tOt nhat:

Muc dich: Phan 16n cdc mé hinh d{t liéu s dung hé thOng ky hiéu d€ bi€u dién
d(r1iéu va 1am nén tang cho cic hé Ung dung va ngdn nglt thao tdc d(t li€u. Cac mo
hinh thuc thé quan hé khong c6 hé thOng ky hiéu d€ xay dung cc phép todn thao
tac d{t 1iéu, ma st dung d€ thi€t k€ Iugc do khai ni€m, cai dat trong mOt mo hinh
d(rliéu v6i mOt hé qudn tri co s& d{t li€u nao do.

Hudng gia tri hay hudng d6i tugng: Cdc md hinh dit 1iéu quan hé va md hinh logic
1a cdc md hinh d{r li€u hudng gid tri. Trong cdc md hinh d{f li€u hudng gi4 tri c6 tinh
khai béo (declarativeness) va c6 tic dOng d€n cédc ngdn nglt dugc né hd trg. Céc md
hinh mang, phan cap, md hinh d{f li€u hudng doi tugng cung cap dac tinh nhan
dang d0i tuong, nén c6 thé xem chiing 1a cic md hinh hudng doi tugng. Mb hinh
thuc th€ quan hé ciing dugc c6 ddc tinh nhdn dang hudng d6i tugng.

Tinh du thlra: Tat cd cdc mo hinh dit 1iéu déu c6 kha ning ho trg 1uu trlr dr liéu
vat 1y va han ché sy du thUra dt li€u. Tuy nhién cdc mo hinh d{t li€u hudng doi
tuong gidi quyét su du thira tot hon, bang céch tao ra s& dung con trd trd dén
nhiéu vj trf khac nhau.

Gidi quy€t mOi quan hé nhi€u — nhi€u: Phan 1én trong cic md hinh co s& dit liéu
c6 chlra cac mOi quan hé nhi€u — nhi€u, mOt — nhi€u hay quan hé mot — mOt. MOt
quan hé c6 nhi€u phan tl cla cic quan hé khic va nguoc 1ai. Tuy nhién trong mo
hinh d{t liéu mang khong chdp nhan mdi quan hé nhi€u — nhiéu.

2. Nén tang cla dir li€u hudng ddi tuong.

CO sG d{t liéu hudng d6i tugng va hé quan tri hudng ddi tugng (Object Oriented
DataBase Management Systems — OO DBMS) mo ta céc ki€u dit liéu dugc xay dung bang
phuong phép tao ban ghi va tao tap hgp. Cic quan hé dugc xay dung tU cic b0 bang thao
téc tao mOt tap hgp cdc ban ghi c6 khudn dang thdng nhat.

Che dau d{r liéu (Encapsulation): Nghia 12 khi ¢6 yéu cau truy xudt dén cic dOi tugng
thudc ki€u ddc biét, phai qua céc th( tuc da dugc dinh nghia cho cdc d6i tugng d6. Chang
han dinh nghia stack nhu 12 m6t ki€u va dinh nghia cdc thao tic PUSH, POP 4p dung cho

stack.

Ddac tinh nhan dang d6i tugng (Object Indentity) 1a khd ning phan biét cdc d6i tugng.
Nghia 1a cdu triic cdc ki€u cd ban nhu nhau. Céc ki€u c0 ban 1a chuli ky tu, sO.

Thuc t€ cho thdy co sG dit liéu hudng ddi tugng c6 cic Uu di€m:

Cho phép xét cdc lien k€t dOi tugng duGi dang cic phép luu tr(r vdi cic dOi tuong.
Céc doi tugng diing chung gilta nhi€u ngudi s& dung.

Kh3 niing phat tri€én kho tri th(c bang cch thém cdc dOi tuong mdi va cac phép xU
1y kém theo.

Phat tri€n hé quan tri co sG dr liéu dua trén vi€ce xU 1y cdc dOi tugng phltc tap,
giao dién chuong trinh, d6i tugng ddng va trlu tUQgng.



BAI 2: MO HINH DU LIEU HUONG POI TUONG ODMG - CAC
THANH PHAN PAC TRUNG
1. Khai ni€m v& mé hinh dir liéu

Mo hinh d{t li€u 12 mOt hé thOng hinh thc toin hoc, bao gOm:

- Hé thOng céc ky hiéu bi€u dién dit liéu.

- Tap hgp céc phép todn thao téc trén c0 s& d{F li€u.

Vidu: Cdc md hinh d{r liéu:
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Hinh 2.1: M6 hinh phdn c8p (Hierachical Model)
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Hinh 2.2: M6 hinh mang (Network Model)
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Hinh 2.3: M6 hinh thuc thé két hop (Entity Relationship Model)
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Hinh 2.4: M6 hinh d(r liéu quan hé (Relational Data Model)
Component
®defaultMethodd :void
ConcreteCaompaonent Decoraior
'ih:nmpnnent: Camponent ]
®¥defaultMethod? : void
v ®defaultvethod? : vaid
4 0
defaulthMethod{
component defaulthethod()
I
ConcreteDecoratord ConcreteDecoratarB
EsaddedState - int SsaddedState - int
¥defaultMethod)  void ¥aefaultMethod? - void
PaddedBehaviourd : void PaddedBehaviour() : void
¥setStatelstate - int) - void ¥oetStaterstate © int) : void
PyetState : int PyetStated ; int

Hinh 2.5: M6 hinh di liéu hudng dbi tuong (Object Oriented Data Model)




3. M0 hinh dit liéu hudng déi tuong - ODMG

M5 hinh d{r liéu hudng dGi tugng - OODM (Object Oriented Data Model) ra dOi tU
cuOi nhtng nim 80 va dau nhitng nim 90.

Pay 1a loai md hinh tién ti€n nhat hién nay dua trén cich ti€p can hudng doi tugng da
quen thuOc trong cdc phudng phap 1ap trinh hudng d6i tuong, né st dung cic khdi ni€ém
nhu 16p (class), su k€ thUta (inheritance), k€ thUa bOi(multi-inheritance).

Ddac trung co bdn cla cdch ti€p can nay 1a tinh déng géi (encapsulation), tinh da hinh
(polymorphism) va tinh t4i s& dung (Reusability).

Lugc d6 ODMG (Object Database Management Group): ODMG dé xuat mOt co s3 d{r
liéu tiéu chudn véi muc tiéu thbng nhdt md hinh d6i tuong hat nhan cla nhi€u hé quan tri
c0 s& dit liéu dbi tugng khic nhau.

ODMG dua ra mOt chudn m&i cho OODM:
0 MOt md hinh d6i tuong (OM)
0 MOt ngdn nglt dinh nghia d6i tugng (ODL)
0 MOt ngdn nglt hdi dGi tugng vi ci phap tua SQL
0 Rang bubc ngdn nglt C++(Java/Smalltalk)
Nhing két cau chinh dugc dac td bGi mo hinh d{t li€u clla ODMG:
DGi tugng va literal
Kiéu
Céc ki€u con va tinh ké thUa
Ngoai dién
Khod

© O O O O

0 Kiéu suu tap va ki€u c6 cau triic

Db0i tuong bén vimg (d0i tugng co sG dit 1iéu): 1a c4c dOi tugng ti€p tuc tOn tai khi
thU tUc hay qué trinh tao ra ching da két thic. Chiing dugc cap phat b0 nhé va dugc 1uu
tr(r bGi hé qudn tri co s& d{F li€u hudng doi tugng.

DGi tugng khong bén (chuyén ti€p): chi tOn tai bén trong thu tuc hay qud trinh tao ra
chiing. Chiing dugc cap phét bd nhd bdi hé thdng thdi gian chay cla ngon ng(r 1ap trinh.
3.1.  Mb hinh héa cic d6i tuong
- Doi tugng (Object): BO sUu tap cic y€u td DL ¢6 cdu triic, dugc dOng nhat bdi
mOt dan trd (tham chi€u) duy nhat.
o Moi dbi tuong déu dugc dac trung béng mOt tén duy nhat, goi la OID
(Object Indentifier)
0 Hai d6i tugng 12 ddng nhat (0,==0,) n€u chiing c6 cting OID
0 Hai doi tugng 1a bang nhau (01=02) néu ching c6 cling gi4 tri
0 Céc dOi tugng dac trung bdi cdc tinh chat
- Tinh chat (Property): ddc trung clia mOt d6i tugng durge chi dinh bang mOt tén ¢ th€ Uing
vGi mOt thuQc tinh, mOt ham hay mOt d6i tugng con thanh phan
Vidu:



0 ThuOc tinh don: tén cUa mOt ngUdi,...
0 Ham: Ham tuGi (cUa mOt ngudi)....
0 ThuOc tinh kép: céc con cla mOt ngUdi,...

- L&p: nhém cic dGi tugng c6 cuing tinh chat, dugc ddc trung bGi mOt cau tric va
tap cic phép todn tac dung 1én cdc dbi tugng cUa 16p bang céch che dau cdu triic

0 Viéc ddc ta ti€n tri€n cla cic 18p d6i tugng 1am thanh mdt CSDL hudng
doi tugng, cho phép md hinh hod hanh vi chung cUa cdc dOi tugng mot cich
don thé va m& rOng dugc.

Vidu: cic con ngudi, cdc hinh tron,...
3.2.  Mé hinh héa tinh dong
- Phuong phdp: thao tdc lién k€t v&i mot 16p, x(r 1y hay dua trd 1ai trang thdi clia mOt
d0i tugng hay mOt phan cla ddi tugng thudce 16p
0 Mo6t doi tugng dugc thao tic bdi phuong phap cla 1Gp va dugc thdy qua
céc phuong phap: nguyén 1y boc kin
0 Phuong phdp c6 thé dp dung dugc cho nhi€u doi tugng thulc cic 1&p khic
nhau: da 16p = dung d€ md hinh hoa cdc mOi lién két gilta cic 16p
class cUra
public: {céc thuQc tinh thdy dugc tlr bén ngoai 18p}
trang thai: md, dong
chi€u cao: real {ki€u thuc}
chi€u rOng: real
chi€u day: real
private:
truc: vectO
gbc: real

public operation: {cac phuOng phédp}

mo&(luc: real) ... end;
dong ... end;
- Thong bdo: cdc dOi tugng trao dGi (giao Iutu thong tin) v&i nhau bang thdng bio.
0 Thong bio gbm tén clia mOt phuong phap va cic tham s cla n6
0 KhOi tham s& cho phép bang viéc gli di dan goi mOt phudng phap cong
cOng cla mOt dOi tugng



0 DG6i tugng phan Ung 1ai mOt théng bdo bang cach thuc hién phudng phap
lién k€t va dua trd vé cédc tham s6 két qud clla phuong phdp

Vidu: C6 thé gl thong bao t&i mOt di tuong p cla 18p cUra:
p: mG(30)
p: dong
p: chiéu rOng.read
p: chi€u r&ng.write
- Demon: La thao tic trén cic dOi tugng dugc khdi phat bdi hé thOng khi c6 xuat
hién mOt di€u kién dac biét
Vi du: Demon c6 th€ dugc thém vao 18p clta nham duy tri tu dOng trang thdi cla né: if
géc > 10° then trang thdi = md&
3.3.  Cdc lién két ngtr nghia giita cdc 16p

- Su tOng quét hod: lién két phan cap gilra hai 16p x4c dinh rang cdc d6i tugng cla
18p trén tEng quét hon cic ddi tugng cla 16p dudi, cac dOi tugng cla 18p dudi c6
cdc tinh chat day dU va tinh t€ hon

* Con ngudi
- Tén
- Nai lam viéc
* Nhan vién
\ * Ngu®i that nghiép
* Can bé * Nhan vién thudna - Noi lam viec = nul
- Tinh k€ thUra: sy truyén tinh chat clia mOt 1&p tGi 18p con clia né
0 Moi phan tl cla 16p con k€ thlra céc tinh chat cla 16p trén
0 MOt sO tinh chat cla 16p con ¢ th€ dugc 1am tinh t€ hon = dinh nghia lai
Vi du: thubc tinh “Noi lam viéc” cla 18p “Con ngudi” c6 th€ dugc dinh nghia 1ai v&i
gi4 tri null & mUc cUa 18p “Ngudi that nghiép”
- Tinh k€& thUra bdi: cho phép mOt 18p c6 nhi€u 18p trén truc ti€p
0 L&p con k€ thira cic tinh chat va phuong phap cla céac 18p trén

0 C6 th€ xay ra va can dugc gidi quy€t nhitng xung d6t v€ tén céc tinh chat
hay phuong phap



* Tam giac

*Tam giac vuong *Tam giac can -
- dién tich dién tich

* Tam giac vubng can
- dién tich {tinh k€ thtra hai ham tinh dién tich
can dugc phan biét}

Céc mo hinh d0i tugng thudng phan biét cic tinh chat dugc phan chia bdi nhi€u 18p
va nhém hQp chiing trong nhiing 18p dac biét goi 1a cdc moi lién két

M@i lién két 1a lién hé cdu triic cho phép lién két céc 10p d6i tugng v4i nhau bang cic
tinh chat phan chia

Vi du: “Ngudi” va “Sach” 1a hai 18p gOp mOt sO tinh chat (Tén, ..., Tén sich,... ), thi cé
th€ dinh nghia m0i lién két T4c gid cla nhu sau:

Ngu0Oi Ticgidcla Sich
3.4. TO chirc cic nhom déi tuong

- Téc t& xay (constructor): 18p cau tric, cho phép dp dat mOt cdu tric 1én mbt tap doi
tugng va dinh nghia cdc tinh chat cau tric da tri

Ci4c tac t0r xay:
0 b0 (tuple): cho phép nhém gOp cac thulc tinh (tich D€ céc)

0 tap (set): cho phép dinh nghia cac nhém khong sap th(r tu, khong chia cic phan
t(r giOng nhau

0 tii (bag): céc tap khong sap th(r tu, c6 cic phan tU gidng nhau

0 danh sach (list): cho phép dinh nghia cic nhém cé th(r tu, dugc phép c6 cic phan
t(r giOng nhau

0 bang (table): cac nhém c6 thF tU va c6 chi sO
MOt nhém d6i tugng k€ thUra c4c tinh chat cUa tdc t& xay n€u c6 tc t& xay dUng trudc.
Vidu: c6 th€ quan ly dé dang cic danh sich cdc bang sau:
class cau
nOi dung: list array char;
class vin-ban
doan : list cau
3.5. Luocdd
- Lugc do co s& d{f liéu hudng doi tuong md ta cac thanh phan sau:

0 Mo ta céc 1Gp. MOi 16p bao gbm céc tinh chat (tuy theo tinh hinh dugc t0
chlc thanh cdc nhém bGi céc todn tU xay) va céc phuong phép.



0 M0 ta cac mOi lién két gilra cac 16p.

D6éi tugng

D6 udng /‘ Ngudi D&-uéng

SH {s6 hiéu} SBH {s6 higu BH} Udng gi (Db udng)

. Tén Ai-uéng(Ngudi)
SL {s§ lugng} Dia chi SL
Tudi Ngay-thang
DB-ubng cé rugu T
R Ngugi-udng Ngudi-khdng-udng
Do-rucu . X
Viing Loai {Ngay-
thang, SL tiéu thu,

/ Trang thait
Rugu-vang Rudu-ngot

Ving-nho Tén
Nién-hiéu MEU
Chét lugng

Hinh 2.6: LuQc do dbi tuong cla cO sO dir liéu ruQu vang
4. Phuong phap xay dung mé hinh dit li€u hudéng ddi tuong

4.1. Phuong phdp chuyén déi

- Pinh nghia luoc d6 khdi niém trong mOt ngdn nglt (md hinh) sao cho gan vdi
ngUQi ding va dOc 1ap vdi cai dat cudi cing. Md hinh dugc diing trong budc nay
phai c6 kha niing bi€u dién moi yéu cdu cla ngudi ding (UML — Unified Modeling
Language).

- Dich chuy€n truc ti€p sang cai dat cudi cung trong mOt hé QTCSDL hudng dbi
tugng xac dinh.

- Cé thé qua m6t budc trung gian d€ c6 mot Iuge d6 dugc mo ta trong ODL

(Object Definition Language), bi€u dién céc chi tiét thi€t ké dbc 1ap v&i sdn phdm
cu0i cling

Thiét k€ khai niémsa | .| Thiét k& chuédn ODL
dung ki phap UML

]
Thiét ké cai dat.
Hé QTCSDL HDT

Hinh 2.7: Qud trinh thiét k€ mét lUgc dO cO sO dir liéu hudng doi tUong
4.2.  Phuong phdp phan tich va xdy dung truc tiép
a. Thi€t ké khai niém (UML)
- Ky phap UML:



:KhachHang Déi tuong | kl:KhachHang
Lop MonHoc
Q}lenMnan:
SinhVien &sdanhSachSyV
. olen
HocSinh Estuoi ®hiant hi()
®nhapDiem()

0 ‘+ ding tru@c tén thulc tinh, ham x4c dinh tinh cong khai (public). Trong
Rose ki hi€u 14 6 khod khong bi khod.

0 ‘# dUng trudc tén thudc tinh, ham x4c dinh tinh dugc bdo vé (protected).
Trong Rose ki hi€u 13 6 kho4 bi khod nhung c6 chia d€ bén canh.

0 ‘-’ dUng trudc tén thudc tinh, ham x4c dinh tinh s& hitu riéng (private). Trong
Rose ki hi€u 14 6 khod bi khod nhung khong c6 chia d€ bén canh.

MoiBai: SanBay GiaLam: SanBay
maSo = HN1 maSo = HN2

tenGoi = Sin bay quic t& tenGioi = Sin bay néi dia

HaMNoi: TinhThanh

tenCion = Thu &6 Ha BN
solan = S000000

Hinh 2.8: Lién két gilla cdc doi tuong

NhanVien
i - i, + cmm
Lam viéc d
hoTen tenGoi
nhiemVu taikhoan
A »
Cocophantrong

Hinh 2.9: Quan hé két hop gilla cdc 16p
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Hinh 2.10: Biéu dién cdc bOi s6
. 3.10 y
HamDoi k TauChien
Hinh 2.11: Quan hé két tdp thong thuOng
0.2 ¥
DnAn
Hinh 2.12: Quan hé két t4p chia sé
H
Window
L)
TE:\T I ’ )
" chra
Window o
w
Menu
DialogBox "

Hinh 2.13: Quan hé két tdp hop thanh

DialogBox




Sach

0

TatLien

I

Sach TapChi

ChuongMot || ChuongHar || KetLuan

|

Hinh 2.14: Quan hé t0ng qudt héa

Nguol

o
I |
HDQuanTi1 KmhDoanh

7
I | | ! |

BanGiamDoc¢ CoDong NhanVienCT NhanVienHD

7 i

NhanVienCoDong

Hinh 2.15: K€ thira bdi tUr 2 10p khdc nhau, ¢é chung 10p cO sO

SearchTree Move

i 1
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Hinh 2.16: K€ thira bOi khong cé chung I0p cO sO

b. Thi€t ké lugc dd tiéu chudn (ODMG): Chuyén mOt Iugc dd khai niém biéu thi
trong ki phap UML v€ mdt lugc d6 ODMG (Object Database Management Group).

Su tOng quat hoa dugc ngam dinh trong UML la tGng quét hod r0i nhau, khong day
du va dugc ho trg truc ti€p bGi mo hinh dit liéu ODMG théng qua mOi quan hé
EXTEND.

0 Mb®i 16p bén vitng UML dugc dich thanh mot 16p ODL.
0 MOi giao dién UML dugc dich thanh mdt giao dién ODL.

0 M®i thube tinh dugc dich sang mOt thuOc tinh. Né&u 1a thudc tinh da tri dugc
dich sang mOt kiu suu tap (collection type)



0 Céic mOi lién k€t dugc dinh nghia 12 cidc mOi quan hé trong ODL.

= SO bOi (multiplicity) (bao gdm s6 bdi cuc dai va cuc ti€u) bi€u dién ¢6
bao nhiéu d6i tugng clia mOt 18p c6 thé dugc két hop vdi mOt doi
tUong x4c dinh cUa 16p c¢6 lién quan.

= Trong ODMG, s bdi cuc dai ho trg dinh nghia m&i quan hé. Néu s
bOi cuc dai 16n hon 1, mOi quan hé dugc dinh nghia bdi ki€u suu tap
(tap, danh s4ch hay tii)

0 UML ho trg hai cich bi€u dién gbp nhap:

=  GOp nhap phan tl - b suu tdp (member-collection aggregation): bi€u
dién mot bd suu tap cdc dOi tugng, tat cd thude ciing mOt 19p va cling
v6i nhau 1am thanh mOt 16p méi. Vi du mOt bd suu tap céc cay 1am
thanh mOt rlng.

= GOp nhdp bd phén — toan thé (part-whole aggregation): bi€u dién mOt
18p c6 cau tric gbm hai 18p hau nhu khic nhau

c. Thiét ké lugc do cai dat (Poet 4.0): Dich lugc d6 thi€t k€ chudn thanh lugc d6
cai dat trong POET 4.0

5. Cac thanh phan dac trung cla ki€u dir li€u hudng déi tuong
5.1. Kiéu dirliéu hubng doi tuong
- Kiéu 16p va giao dién :
0 MOt kiéu xdc dinh cdc tinh chat chung (cdc thuQc tinh va lién k€t) va hanh vi

(thao tdc) cUa mOt tap cac phan tlr. Céc gid tri cla nhitng tinh chat clla mot dbi
tugng c6 thé€ thay dGi bat ki lic nao.

0 MOt ki€u c6 mOt ddc ta ngoai va mOt hay nhi€u cai ddt. ODL ho trg ddc ta
ngoai vGi ba k€t cdu: giao di€n, 16p va literal

* MOt dinh nghia cUa giao dién 1a mOt dac ta chi dinh nghia hanh vi trlu
tugng cla mot ki€u doi tugng.

* Dinh nghia cUa 18p 1a mOt dac td dinh nghia d4ng di€u trUu tUQng va trang
thai trltu tugng cla mOt ki€u dbi tugng.

* Dinh nghia cUa literal chi dinh nghia trang théi trUu tUgng clla mOt literal.

0 Viéc cai dat cla mOt ki€u dbi tugng phadi dugc thuc hién bdi mOt rang bube
ngon ng(r

- Kiéu con va tinh ké thUra
0 M5 hinh d{t1liéu ODMG h6 trg 2 loai lién két k€ thira:
= Lién két is-a (bi€u dién bdi :): dinh nghia tinh k& thira hanh vi gilra c4c ki€u
doi tugng, hodc 1a giao dién hodc 1a 16p.

= Lién két EXTENDS (bi€u dién bdi tU extend) chi tinh k€ thira trang thai. N6
chi dp dung cho ki€u doi tugng.

0 Nhu vay, chi c6 cic 18p c6 thé ké thira trang thai, céc literal thi khong.
- Kiéu suu tap (collections)
0 MOt suu tdp 1a mOt ki€u c6 sO phan t( bi€n doi, tat cd déu ciing ki€u.



0 M0 hinh dit liéu ODMG ho trg cic ki€u suu tap (d6i tugng hay literal): tap, tdi,
danh sich, tU di€n va bang.

- Kiéu c6 cau triic (structured types)
0 Laki€u c6 sO cO dinh phan tl, c6 th€ thudc nhi€u ki€u khac nhau.

0 M5 hinh ODMG ho trg cic ki€u c6 cau tric (d0i tugng hay literal): date,
interval, time va timestamp.

0 Ngoai ra ODMG con cho phép ngudi dung dinh nghia céc ki€u c6 cau tric mdi.

- Ngoai dién (extents) cla mOt ki€u 12 nhém (b0 suu tap) cla tat cd cic dOi tuong
(th€ hién-instances) cUa kiéu.

- Khoi (keys): 1a mOt hay mOt tép thudc tinh x4c dinh duy nhat mbi d6i tuong cla
mOt ki€u (giOng khai ni€ém khod du tuy€n cla md hinh quan hé).

5.2.  Tinh chat cUa cdc d6i tuong
- Tinh bén vimg cUa cic d6i tuong:

0 Ciéc d6i tugng can nam chac chan trén phuong tién nhd nhu d a tlr, khi dugc
mOt chuong trinh tao ra.

o boi tugng bén viing: 1a dOi tugng dugc Iuu gilt trong CSDL, ¢6 thdi gian tOn
tai dai hon thoi gian cla chudng trinh tao ra doi tugng do.

o DAGi tugng tam thdi: 1a dOi tugng dugc IUu trong bO nhd trong; do vay thoi han
tOn tai cla n6 khong qud thOi han clia chuong trinh tao ra d6i tugng do.

- Tinh khai thac tuOng tranh:

0 CSDL d0i tugng cho phép cic giao tic dung chung. Viéc kho4 giao tic, khod d{r
liéu can han ché d€ dam bdo tinh tuong hgp vé dit liéu.

- Tinh tin cdy cUa d0i tugng:

0 Nhimg d6i tugng cé th€ khdi phuc 1ai khi c6 sai s6t xay ra. Cic giao tdc can
chia nh® d€ ddm bdo hodc ching dudgc thuc hi€n hoan toan, hodc khong thuc
hién tf gi

- Tinh tién 10i tra c(u:
0 Ngudi ta yéu cau tim dugc cic dOi tugng theo gid tri cUa thulc tinh dGi tugng.

0 Do vay can qudn 1y tan gid tri thuOc tinh, cdc k€t qua cUa phudng phép, cic
lién hé gilra cic d6i tugng.

- ChUc ning khéc:
0 Phan b0 cic d6i tugng
0 Nhitng mé hinh vé céc giao tic
0 Nhiing thé hé cUa céc dbi tugng
5.3.  Quany tinh bén viing cla cdc d6i tuong

MOt md hinh CSDL d6i tugng cho phép xéc dinh céc loai df li€u cla dOi tugng. Trong
moi truOng 1ap trinh, cdc ddi tugng can dugc xiy dung va bi huy bo trong b0 nhG nh0 céc
chlc niing dac biét, goi 1a bd tao dang va bd huy bo.



- Tao dung doi tuong: chlic ning gan v4i mOt 10p cho phép tao nén va khdi dOng
mot dbi tugng trong bO nhd.

- Huy b6 d6i tuong: chiic ning gan vGi moOt 18p cho phép huy mot d6i tugng ra

khoi bd nhd.

Van dé dat ra trong CSDL huéng d6i tuong 12 ddm bdo tinh bén viing cla cic dOi
tuong trén (ra theo cdch c6 thé€ tan 1ai dugc né. MOt gidi phap thudng ding d€ bdo vé céc
doi tugng trén d a gbm viéc dat tén mOi d6i tugng bén ving va trang bi mOt chlic ning
cho phép mOt dOi tugng da trén d a 12 bén vimng.

- Thira ké tinh bén virng: KV thudt cho phép xdc dinh chat lugng cla d0i tugng 1a
bén vimg do thlra k& tIr 18p gOc, khi€n cho cic dOi tugng dugc kich hoat hay
nglng hoat ddng.

- Tinh bén viing do tham chi€u

KY thudt cho phép xdc chat lugng bén viing clia d6i tuong nhd tU khod, tUc gbc cla
bén vitng, hodc nhd viéc né dugc dbi tugng bén ving khac tham chi€u dén.



BAI 3: NGON NGU TRUY VAN DU LIEU HUONG POI TUONG
1.

Gi6i thi€u mot s6 ngon ngit truy van dir li€u ddi tuong
Ngon ng(t truy van d{r liéu d6i tugng OQL (Object Query Language) cho phép thao tic

cla nhltng m& rOng cUa 18p nhu:

6.

Pudng dan truy xudt dir liéu
ThuQc tinh, phuong thic hay lién két
Ngon ngit truy van dir li€u déi tuwong OQL tuong thich véi da hé quan tri
OQL khong chi tuong thich v&i da hé qudn tri nhu: MS SQL server, Oracle, Postgres...

ma con tuong thich v&i nhi€u ngdn ng(r 1ap trinh: C++, Java, Smalltalk...

7.

Ca phap OQL
11 Quy uéc

OQL s dung cdc ménh dé giGng nhu ngdn ng(r SQL
1.2. Ngirphdp OQL
Ci phap:

SELECT DISTINCT <expression>

FROM «list of collections>

WHERE <expression>

GROUP BY <attributes>

HAVING <condition>

ORDER BY <expression>

Trong do:

Danh sdch t@p dir liéu (list of collections):
Dinh nghia bi€n trong ciu truy van
FROM Props AS L

Dinh nghia bi€u th(c (clause IN): v&i nhimg truy van hoan thién hay cho phép
truy van nhling quan hé tam thoi

Cho phép thao tdc:

MG rOng cla mOt 16p

C6 th€ 1a mOt bi€u thlc ma két qud cho ra mOt tap hop
Bi€u thifc cé thé la:

Bi€u thlc cd ban: mdt 16p, mot thudce tinh, mOt ham. ..

Bi€u thlfc xay dung: h0 trQ xdy dung struct, list, bag, set, array hay bi€u thlc
trén nhing tap hop hay nhiing doi tugng

Nhitng bi€u thlc nguyén tl: ndi chubi, trich chuli con...
Tinh chat
S6 1ugng 16n céc bi€u thlc



8.

Hoan thién vé ngon nglt
Bai tap vi du minh hoa
Vidu 1: Tim ki€m NAS, LastName va Street cUa nhitng chU s3_h({tu 3 Montréal
SELECT L.NAS, L.LastName, L.Address.Str
FROM Props L
WHERE L.Address.City = "Montréal"
Vi du 2: Tim s0 va dia chi cUa nh{ing ciin hd chung cU cUa chl s& h{tu Pierre Tremblay
SELECT A.No, A.Address
FROM Props AS L, L.Posses AS A
WHERE L.LastName="Tremblay"
AND L FirstName="Pierre"
Phép két nGi dugc dién dat trong ménh dé€ from nhd vao dinh nghia tdp hgp mdi
Tim ki€m dOng thoi mot doi tugng: Nhitng HQTCSDL hudng d6i tugng cho phép truy

cap dOng thGi mOt dOi tugng duyét qua su phan cdp va st dung dinh danh doi tugng
(OID)

Truy xudt thong qua dinh danh d0i tugng: Tim gia cUa cin hd chung cU c6 dinh danh

doi tugng 1a ol

ol price
Truy xudt bang duyét ting phan t& cUa tdp hop cédc d6i tuong cla 1Gp appartment
Hién thi gid cUa cin hO chung cu
{
for (p in Appartment)
printf (p->price)
}
Vidu4:
Duyét qua sU phan cap
Bi€u th(c nOi k&t khong tuOng minh: tinh dién tich phong tam cla cin hd
chung cu tai dia chi 31 Pins
SELECT p.surface
FROM a IN Appartments,
p IN a.Rooms !! jointure implicit !!
WHERE a.address = "31 Pins"
AND p.type = "Shower Room"
Bi€u thic ndi két tuOng minh: Tim chU s& hitu ma ho & cung thanh phd v&i
nhau

SELECT pl.lastname, p2.lastname, pl.city



FROM pl IN Props,
p2 IN Props
WHERE pl.nas <> p2.nas !! jointure explicit !!
AND pl.city = p2.city !! jointure explicit !!

Tim phong dién tich nhd hon 5m2
SELECT Rooms*
WHERE surface < 5

Tim phong dién tich nhd hon 5m2, khéng phdi phong tam
SELECT Rooms* difference ShowerRoom
WHERE surface < 5

Vidus:

S dung céc phuong thirc
C6 thé€ st dung phuong thlc cla dOi tugng trong truy van

Ti€p can ham, ti€p can theo phuong chAm ham hoan toan c¢6 thé dugc st dung
nh(ing thudc¢ tinh dugc dinh nghia nhu nhirng ham

MOt s6 phuong thirc ¢6 th€ dugc dinh nghia tUr 10i claphuong thlc khic
Tinh dién tich cidn hd chung cu gid 30 000$
O2 select surface(a)
from a in appartment

where a.price = 30 000



BAI 4: HE QUAN TRI DU LIEU HUGNG POI TUONG
1. Gi6i thi€u mo6t s6 hé quan tri dir liéu doi tuong
13. Métsé hé quan tri co'sé dirliéu hudng déi tuong

CO sG d liéu hudng d6i tuong: dit liéu ciing dugc Iuu trf trong cdc ban dit liéu
nhung céc bang cé b sung thém cdc tinh ning hudng dbi tugng nhu 1uu trr thém cdc hanh
vi, nham th€ hién hanh vi cUa d6i tugng. MOi bang xem nhu mot 18p dit 1iéu, mOt dong
d(rliéu trong bang 12 mOt d6i tugng.

Ciac hé quan tri ¢6 ho trg cd sG d{F liéu hudng d6i tugng nhu: MS SQL server, Oracle,
Postgres...

1.4.  Cdc tinh ning bat bu®c ca hé quan tri co'sé dir liéu hudng déi tuong
a. POi tuong phirc
- Dinh nghia:

0 MOt dbi tugng phiic 1a dGi tugng c6 mOt hai nhi€u thuOc tinh tham chi€u dén
d0i tuong khac hodc dé€n mot tap céc gid tri.

0 MOt doi tugng c6 thé chlra nhi€u doi tugng con
- Vidu: M0t cin h6 bao gdm nhi€u phong
0451 : tuple ( No : 10,
Address : "71 Pins",
Nb-Room : 4;
Rooms : set (05, 06, 07, 08)
Price : 35000 )
b. Pinh danh d6i tuong
- Dinh nghia:

Tat ca cdc dOi tugng phdi c6 1 dinh danh (OID) duy nhdt cho phép tham chi€u dén né.
Dinh danh nay bat bi€n trong sudt chu trinh séng cla d0i tugng.

- Vidu: DPinh danh cUa d0i tugng "Appartment sO 10" 1a: 0451

- Khdi niém lién quan:

Tinh dOng nhat clia d6i tugng: Hai dGi tugng 12 mOt n€u chiing c6 cling dinh danh
- HQTCSDL HDT phai hé trg OID va tinh ddng nhat cla d6i tuong

c. Doéng goi

- Dinh nghia:

Khong dugc thao tac truc ti€p trén gid tri cUa dOi tugng, chi c6 thé thao tic thong qua
cdc phuong thUc dugc cho phép. Pay 1a nguyén ly cUa tinh déng géi.

0 Khong dudc thao tic truc ti€p trén cac thudc tinh clia ddi tugng
0 SU dung cdc ham d€ 18y (hodc dat 1ai) gid tri ca thudc tich
- HQTCSDL HDT phai ho trg tinh niing déng géi



Ki€u hoac 16p

DPinh nghia:

0 Ki€u mo td cdch ma céc gid tri dugc thao tdc, cho phép ki€m tra tinh hgp 1€ clia
ki€u doi v&i phép toan nao dé

0 LGp bao gbm tap cic dbi tugng c6 cling cic thudc tinh va hanh vi chung. LGp

mo 3 cdu triic ddi tugng va hanh vi cla né va cho phép tao ra dbi tugng clia
1Gp nay.

HQTCSDL HDT phai ho trg Ki€u hodc LGp hodc ho trg ca 2
Pinh nghia chOng va rang buéc mudn

Overriding (dinh nghia 1ai): phuong thiic dugc dinh nghia cho m0i truGng hop st
dung

Overloading (nap chOng): st dung mOt tén chung (cUa phuong thilc) cho nhi€u ban
cai dat khéac nhau

Late binding (rang budc muOn): hé thOng x4c dinh phuong thlc nao dugc si dung
ldc thuc thi (ch( khong phai liic bién dich)

HQTCSDL HDT phai cho phép dinh nghia lai cdc phuong thltc

Quan Iy canh tranh
Tinh Pay du va kha ning m& rdng
Pay dU: Kha niing bi€u dién cla ngdn nglt 1ap trinh ho trg tat ca cac ki€u thao tic
Khd ning mG rOng: khd ning md rOng tap ki€u cO sG cho phép xay dung ki€u mdbi
Luu trir 1au dai va thao tac dir li€u
Luu tr(r 1au dai
0 Kha ning Iuu tr{t dOi tugng cang trong sult cang tOt
0 Luu tr(r1au dai phdi dOc 1ap vGi ki€u doi tugng
Ngon ng(r thao tac dr liéu
0 Ngon nglt cap cao
o DOc lap v6éi Ung dung
0 Thich nghi cho viéc t0i Uu héa ciu truy van
Tin cay va canh tranh

Tin cdy: cO ché hoat dOng cla hé thdng phdi dugc dinh nghia d€ c6 thé doi mat
vGi su cO

Canh tranh: h trg chia sé dit liéu gilta cic ngudi ding khéc nhau
Cic c0 ché nay phdi thich nghi cho tUng ki€u doi tugng khac nhau
Ké thira

Pinh nghia:



Su phan cap ki€u hodc 16p cho phép mo ta ki€u con hodc 18p con thlra k€ cdc dac tinh
(c8u tric va hanh vi) cQa ki€u cha hodc 16p cha.

0 Person (ngu0i), Prop (ngudi chl s& hitu), Locator (ngudi thué nha)
- HQTCSDL HPT phdi hd trg thira ké.
k. Quan Iy bd nhd ngoai
- Cho phép luu tr(t va truy xuat dr liéu:

o DGi tugng 16n

o boi tugng phic
- Cung cap cO ché truy xudt hiéu qua

0 Chimuc

0 Gom nhém d(rliéu

0 Qudnly ving dém

0 Phuong phdp truy xudt

15.  Cdc thanh ph@n cUa hé quan tri co'sé dir liéu hudng d6i tuong

- Tinh nang tuy chon

0 Dathiraké
Ki€m tra va suy dién ki€u
Phan tan
Giao dich thi€t ké

Quan 1y phién bdn

o O O o

- Tinh ning m&
0 Ho ngdn nglr1ap trinh
0 Hé thong bi€u dién
0 Hé thOng ki€u
0 Tinh dOng nhat cla hé thOng
1.6. Chudn cla hé quan tri co'sé dirliéu hubng d6i tuong
- OM: md hinh d{r liéu d6i tugng
- ODL: ngdn ng(t dinh nghia d{r liéu
- OQL: ngdn ng(r thao tac dr liéu
- Bindings: quan hé v&i ngdn ng(r 1ap trinh
9. Cai dat, cau hinh tich hop véi méi trudng phat tri€n Ung dung
S dung LINQ
10. Khai thac cong cu (Versant, DB4o)

17.  Gibithiéu hé co'sédirliéu hudng déi tuong DB40



Db4o 14 c0 s& d{T li€u hudng doOi tugng nguOn m& tuong tac v4i moi truGng phat
tri€n Java va .Net d€ store va retrieve bat ky d0i tugng Ung dung nao chi v&i one line of
code,loai trl t&i nhu cau predefine hodc bado tri mOt mo hinh d{r liéu riéng biét, cUng ran.

Nh{ng ngudi cich tan muOn tri€n khai db4o database engine tai nhitng gira nhitng
thi€t bj di€u khi€n bang dit 1iéu phat sinh va nhitng Ung dung vé cache user-generated va
client-side data, cho phép nhitng ddc tinh m&i hdp dan va dat dugc su thuc hién va tinh
linh hoat chua hé thay.

Hinh 4.1: One-Line-of-Code Database loai trif Complexity

Bi mat cUa db4o 1a sy thanh cong, su tich hgp dé dang véi d6i véi java va .NET.
Viéc luu tr(f nhiing d6i tugng dit 1iéu chinh x4dc v&i cdch ma ho dinh nghia bdi Ung dung.
Bd&i vay ma dbdo dé dang hgp nhdt vao trong Ung dung va thuc hién nhiing nhi€m vu
ddng tin cay .

Dudi day 1a m6t s6 ddc tinh cla co s& d{T li€u hudng dOi tugng dbdo.

Platforms

- J2EE.
- J2SE.

- J2ME with reflection: CDC, PersonalProfile, Symbian, JavaFX
Mobile and Zaurus; on demand(2): J2ME w/o  reflection (CLDC and
Java MIDP), including RIM/Blackberry ~ and Palm OS.

- Android (Open Handset Alliance).
- Harmony.

- Supported Frameworks: Spring, OSGi, Tomcat, JPOX.

- .NET Framework (1.0(1), 2.0, 3.0, 3.5).
- .NET Compact Framework 1.0(1), 2.0.
- Windows (XP, Vista).

NET
- Windows Mobile / PocketPC.
- Mono(1).

- Supported Frameworks: Castle, Eiffel, Spring.net.

- Connect to .NET server with Java client.
Cross-platform
- Connect to Java server with NET client.

Languages

Java JDK 1.1.x - JDK 6.0

NET . All managed .NET languages (C#, VB.NET, ASP.NET, Boo, Managed




C++ etc.)

Commands

Sessions

JDK 1.1.x - JDK 6.0

Database files

Create, open, close, and delete

Transactions Commit, and Rollback
Objects Store, retrieve, update (incl. cascaded), replicate, delete (incl. cascaded)
Messaging TCP/TP

Transparency

Language constructs

- Primitive types

- Strings

- Arrays

- Multi-dimensional arrays

- Inner classes

- Java/C# collections

- Classes without public constructors
- .NET structs

- Blobs (stored outside of DB file)

Non-Intrusive

- Without deriving from a specific base class.
- Without implementing a specific interface.
- Without modifications to source code.

- Without implementing Serializable.

Private Fields Storable
File I/O Pluggable
- Pluggable
Reflector
- Generic
Aliases Class aliasing for class-to-class mappings
Query Languages / APIs

Object oriented

- Native Queries (NQ)
- Query By Example (QbE)
-S.0.D.A.




SQL Via replication to many relational databases
XML With Third-Party products (e.g., Xstream)
Modes / Concurrency
- Local
Operation Modes
- Client/Server
Threads Multiple
Transactions Multiple, parallel
Semaphores Available
Read-Only Mode Available

Scalability and Performance

Performance benchmark

Up to 55x faster than Hibernate/MySQL

Examples of Scalability

- Stores 200,000 objects/second
- Stores 300,000 objects on a PDA

In Memory Mode

Available

Client-side

Single-process execution available

Server-side

Server-side query execution available

DB-aware Collections Available

Object Caching Available

Pagination erver-side cursors (lazy queries)
- BTree field indexes

Indexing

- BTree query processor

18.  Cdc loai l6p trong hé théng d6i tuong cla DB4o

Class Types :MOt hé thOng hudng ddi tugng dugc xay dung tU nhitng 16p c6 dnh
hudng va tuong tic v&i nhau. MOt sO thuc thé class trong hé thdng ma bao gdm cic thuc
thé€ trlfu tUgng héa trong thé€ gidi thuc va nhitng 16p khac thi ddm nhi€m vai trd khéc trong

hé thOng. Céc loai class dugc chia thanh :

v Entity classes: Dy 1a md hinh thuc thé€ hay d{ liéu trong hé thOng.

v' Boundary classes : Day thuc chat cung cap cic giao dién d€ tuong tic gilta hé thOng
vGi moi truOng bén ngoai, thong thudng 1a giao di€én ngudi ding, giao dién c6 thé 1a

cac GUI Component hay web page.




v' Control classes : L&p di€u khi€n nhiing luOng trong hé théng, di€n hinh 12 dua dau
vao tU giao dién ngudi dung va s& dung nhling 1&p thuc thé d€ thuc hién ‘business
logic’ valan 1ugt cung cap giao dién vGi k€t qud ma ngudi dung s dung trd 1ai.

1.9.  Object Indentity

Trong cO s& d{t liéu doi tugng va quan hé dua nhung céch ti€p can khic vé€ y tuéng
indentity. Indentity xac dinh nhing thuc th€ dugc phan biét v3i mot thuc th€ khac. Trong
c0 s& dit liéu quan hé, thi thuc th€ dugc indentity bGi khéa chinh va khéa ngoai cla dit
liéu. Nhitng mOi quan hé dudgc s& dung trong nhlng ciu truy van nhU yéu cau join gilta
hai table vGi nhau. Indentity phy thudc vao gid tri cUa truOng khoa.

Trong suU tuong phan thi mdt OODBMS Iuu tr(t mOt dinh danh doi tugng OID bén
trong mOi d6i tugng. OID xac dinh mOt d6i tugng duy nhat trong OODBMS va ciing dugc
diing d€ chi tham chi€u tGi m6t dOi tugng khéc tham chi€u t&i dOi tugng d6.0ID thong
thuOng 1a mOt s6 va khong dugc hién thi d0i v&i ngudi st dung va cd sé di liéu.

Hinh 4.2 mb ta hai d6i tugng dugc luu trf trong co s3 d{F li€u db4o, diing cong cu
objectManager d€ duyét dudi dang do thi. Ca hai d6i tugng 1a nhitng th€ hién clia mOt
18p person da dugc gan OIDs 306 va 1877 tuong Ung. OID nay dugc gdn b&i chuong trinh
c0 s3 d{r liéu khi d0i tugng dé dugc Iuu vao cd sG dit 1iéu. Trong db4o thi OID 1a mOt con
trd vat ly trd t8i database file.

O day ta c6 mOt nhan dinh rang, OID khong lién quan tdi bat ky mot thudc tinh nao cla
d0i tugng hay tdi class cla dOi tugng. C6 hai van dé lién quan tGi né:

v' Hai d6i tugng c6 thé phan biét hoan toan di rang tat cd céc thudc tinh cla né déu
gibng nhau nhung chiing c6 OID hoan toan khac nhau, dé dang tao ra dugc hai d6i
tugng v&i cic thulc tinh dOng nhat. V&i dbdo ta khong th€ dinh nghia key d€ ddm
bdo tinh duy nhat trong hé thOng, cdi nay thi Ung dung s& quan ly.

v MOt d6i tugng dugc duy tri cling v&i dOi tugng thdm chi khi trang thdi cUa né nhan
gid tri m&i hoan toan.

~oix|

Fie }.-Iab :
2] )1 ] 3o | e

Fr‘.'J'JI'I (1) Perscn
:TJ {5} Person (id=308) e
_niame: Anne
_dob: B5/1980
e _phoneMumber; 5432
B[} Pergan (id=1677)
- _name: Michael
i _dobe L0/5/1575
oo _plonebiumber 1234

Hinh 4.2: Db4o database vOi hai objects, duQc view bOi ObjectManager
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- {3) Person (id=308)

i _name: Anne

i~ _dob /5] 1550
i e _phonehumber: 5432
() (&) Person (id=1677)

i _name: Fanz

i _dob 11481985

- _phaonehumber; 3455

{5} Person
() Persen

e

Hinh 4.3: Vi du databse db4o vGi tét ca cdc thudc tinh thay doi

B Object Manager

Fla Heb

=101 x|

[ fidao

FI-{&) Persan (id=306)
e Anne
i _deb: B/5/1920
i L phoneMumber: 5432
[=]- {31 Persan (id=1877)
i _name: dnre
iv _cob: BYS/1980
- _phonehumber; 5432

%] 21 ] s |

{15} Person
(iG) Person

&l

Hinh 4.4. Hai d0i tuong person v0i cdc thudc tinh

1.10. Luoc d6 co'sO dirliéu trong db4o (database schema)

Bay gid ta c¢6 th€ nhin thdy ndi dung cla mdt co s& dit liéu doi tugng luu trlf mot
d0i tugng person rat don gidn. PE lam dugc di€u nay mot thi mOt database schema dugc
dinh nghia h6 trg viéc 1uu trlt dit liéu. Database schema 1a mOt cau tric cla mOt hé thOng
cO s3 d{r li€u. Phan nay s& mo ta nhiing object trong database schema va moOt s khia canh

khac n(ra.

Properties va Relationships: Trong c0 s& d{t li€u quan hé thi schema duQc dinh nghia
13 cdc table va quan hé gilta cic table. Trong cO sG d{t liéu hudng ddi tugng thi schema
dugc dinh nghia b&i cic classes va cic thuOc tinh cla class va quan hé gilra cac doi tuong.

Database schema ding d€ dinh nghia ngén ng(t d{t 1iéu (DDL). Trong c0 s& dit liéu
quan hé thi viéc st dung DDL nhu cii phép tao table nhu' CREATE TABLE d€ dinh nghia
cdu triic cUa table . Cing giOng nhu vay c0 s& dit liéu d6i tugng s dung ngdn ng(r dinh
nghia d6i tugng (ODL) d€ md ta cdu tric cla d6i tuong, né 1a mOt phan trong tiéu chudn

clla ODMG. Vi du m0t databas schema sit dung ODL dinh nghia nhU sau :




class Person

{
attribute string name;
attribute string dob;

attribute string phoneNumber;

Chi ¥ rang mdc du dinh nghia 18p nay trong hoi tuong tu nhu dinh nghia mOt 1Gp trong java hay C#,
n6 khong thuc sy chi ra 1 cQa bat ky ngén ng(r 1ap trinh hudng d6i tugng nao cd. N6 don gidn 1a ding dé
dinh nghia mOt database schema. D€ truy cap c0 sd dit liéu t& mOt Ung dung thi can phai st dung mOt ngdn
ng(t 14p trinh hudng d6i tugng d€ binding ma co s& d(f li€u maps vao cic class cUa ngdn nglt java hay C# va
cho phép thuc hi€n cic thao tdc va query.

1.11. Object Relationships

M0 hinh d{r li€u d6i tugng v€ ¢ bdn thi ciing nhU object model, vi thé cic mOi quan
hé cla doi tugng duoc duy tri.

Storing OIDs to Represent Relationships nh{ig mOi quan hé gi(ra cac d0i tugng dugc
1uu vio b0 nh& memory va dugc duy tri bGi cdc ddi tugng tham chi€u t&i nhau. MOt d6i
tugng dugc 1uu trlt va co sG d{r liéu hudng dOi tugng thi d6i tuong tugng dé ludn dugc
tham chi€u san, vi thé nhig doi tugng nay dudc duy tri nhifng m6i quan hé bang cich
1uu trlt OID cla bat ky doi tugng nio lién quan hay tham chi€u t&i di tugng do.

Trong hinh 3.x md td mOt dOi tugng dudgc Iuu trlt, né dugc minh hoa dudi dang do
thi d6i tugng (object graph). C6 ba dOi tugng person va hai d6i tugng address ,hinh 3.x cho
thdy mOt co s& d{T li€u dbdo chlfa nim d6i tuong nay.Pham vi cla class person 1a ba doi
tugng con pham vi cla class address chi ¢6 hai d0i tugng. DOi tugng person & day 1uu tr(
thém moOt thudc tinh b6 sung d6 1a thuOc tinh address,thuQc tinh niy s& tham chi€u dén d6i
tugng c6 trong cO sG d{F li€u va hon nita né 1a mOt ky tu giGng nhu céc thuQc tinh khéc

Person

name: Michael
dob: 10/5/1975

phoneNumber: 1234 Address
address: [} street: 1 First SL.
\__ | city San Jose
country: USA
-
Person \_
name: Anne

dob: 851980
phoneNumber: 5432
: Address
address: [¢}——
street: 2 Second St
city San Mateo
country; USA

Person

name: Franz
dob: 11/8/1985
phoneNumber: 3456

address: [«]

N

Hinh 4.5: MOt sO object graph cUa objects
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Fie Help

FEEIR s o o i 5 L 5 LSV 0 R

() Address

! H @4 (e=2 (i3) Address

i _streat: 1 First Streat
i _rky: San Jose
. = _country: LISS
B (E) Address (id=2136)
: - _street: 2 Second Strest
\o_ghkyr San Makeo
i _counkry: LSS
=1 Persan
2 (&) Persan (id=218)
i _name: Michael
| B _address: (&) Address (id=228)
il _dob: 10y5/1975
i _phoneNumber; 1234
= (&) Persan (id=2050)
{ - _neme: Anne
| [ _address: (5) Addvess (Id=2128)
bl _dobt Bf5{1980
i _phonehumber: 5432
(&) Persan (id=2274)
i _name: Franz
[ _address: (5) Address (Id=2138)
L _dobe 11819485
" _phonebumber: 3455

Hinh 4.6: Cdc d0i tuong trong database db4o

Inverse Relationships : N€u ta nhin vao d0i tUgng address thi 1am sao ta c6 thé biét
dudc person nao sOng & d6, di€u dé 12 khong thé€, vi nhitng d6i tugng address khong cat
gilt OID tham chi€u dén d06i tugng person . Mat khic néu ta tim dia chi clla mot person
nao d6 thi hoan toan cé thé x4c dinh dugc 1a do d6i tugng person 1uu trt OID cla doi tugn
address

=10jx]
Fle Help

[(Baiicaco N

T () Address
| B Addvess (d=216) (5) Address
- _gtreet: | Frst Street
i gyt San Jose
- _country: LSS

¢ - _person: (&) Person (d=1650)
(&) Address (id=20%)
i - _street: 2 Second Strest
i+ _cky: 5an Matea
i _country: LSS
[+ _person: (E) Person (id=2205)
=] Persan
[ {5 Person {id=15500
: i _name: FMichael
| [ _address: (G) Address (id=21E)
i b _dobs 10/5/1975
i _phonehumber: 1234
[ {6} Person (id=2205)
} _name: Anins
W _address: (G) Address (id=2096)
i~ _dob: B/S/1560
- _phoneMumber; 5432




Hinh 4.7: Cdc d0i tuong lién quan trong quan hé nguogc

Person Address
name: Michael

street: 1 First St.
dob: 10/5/1975

city: San Jose

phoneNumber: 1234 country: USA
address: (e person: [e]
A b
Person g Address
name: Anne street: 2 Second St.

dob: 8/5/1980 city: San Mateo

phoneNumber: 5432 country: USA
address: [ person: [e]
b

Hinh 4.8: Object graph cUa objects trong quan hé nguoc

Defining the Relationships : Ta c¢6 thé dung ODL d€ dinh nghia nhitng m6i quan hé
bén trong mOt mo hinh c0 s& d{t li€u ODMG. ODL dinh nghia m0i quan hé nguagc 1ai dé
gidm sdt vi€c thi hanh sU toan ven moi quan hé. Hinh 3.x dinh nghia class person va
address.

class Person
{
attribute string name;
attribute string dob;
attribute string phoneNumber;
relationship Address address
inverse Address :: person;
}
class Address
{
attribute string street;
attribute string city;
attribute string country;
relationship Person person

inverse Person :: address;

Hinh 4.9: Dinh nghia class Person va Address trong ODL



C6 nghia 1a d0i tugng person c6 quan hé tGi dOi tugng address va quan hé gi(ta hai
dOi tugng nay c6 tén 12 address, va mOi quan hé ngUdc address t&i person

Integrity : nhU chiing ta da thdy ODL yéu cau nh{tng m&i quan hé ngugc d€ gidp d&
dam bdo su toan ven mOi quan hé, tuong ty ddi vdi co s& d{F li€u quan hé 1a viéc tao
khéa ngoai d€ tham chi€u t4i cic entity khic, rang buOc toan ven G diy 1a c6 th€ mOt
person khong th€ khong c6 address

L12. Cdc kiéu quan hé cUa déi tuong

Trong phan nay sé€ trinh bay d€n m&i quan hé cUa dOi tugng trong ODB d6 1 quan
hé one-to-many va many-to-many hay aggregation va inheritance.

Quan hé one-to-many : khi 1uu tr{t mOt d0i tuong thi van dé thudng lién quan tGi
tap hop cic dOi tugng cic dOi tugng, chang han nhu mOt manager c6 nhi€u employee.
Trong ODL thi dinh nghia mOi quan hé mOt nhi€éu dugc mo ta nhu hinh dudi day.

Class Manager{
attribute string name;
attribute string department;
relationship set<Employee> employees
inverse Employee :: manager;
}
class Employee
{
attribute string name;
attribute string dob;
attribute string phoneNumber;
relationship Manager manager

inverse Manager :: employees;

Hinh 4.10: Binh nghia clas Manager va Employee trong ODL

V@i dbdo, nhitng dinh nghia 1&p trong 1ugc d0 ODB c6 thé c6 hay khong cdc moi
quan hé ngudgc lai.
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File Help

2l =l

T (@) Employee
i B-(G) Employee (id=3333) (G) Employee
| B-(G) Emplayee (id=3425)

- java.util AbstrackCollection

- java, util AbstractList

1~ java, util Arraylist
- java.util.List
E| Manager
E1-(G) Manager (id=442)
L _name: Sue
i _department: Sales
El- _emplovees: java.util ArrayList (id=3132)
= (G) Employee (id=3333)
[ _name: Michael
_dob: 10/5/1975
_phoneMumber: 1234
B (G) Employes (id=3425)
- _name: Anne
- _dob: 8/5/1%80
- _phaneNumber: 5432

Hinh 4.11: Quan hé One-to-many

e
Manager ArrayList
name: Sue entries:
department: Sales
employees:

>
Employee Employee

name: Michael name: Anne

dob: 10/5/1975 dob: 8/5/1980

phoneNumber: 1234 phoneNumber: 5432

Hinh 4.12: Object graph trong quan hé one-to-many

Quan hé many-to-many :MOt mOi quan hé& many-to-many dugc sinh ra n€u nhu
employee c6 thE c6 nhi€u project va ngugc 1ai trong project c6 thé c6 nhi€u employee khi
d6 quan hé many-to-many dudc sinh ra. Ki€u moi quan hé nay chi kha di trong mot co s3
dir1iéu quan hé n€u nhu hai bang join véi nhau, va dugc thang than hon trong co s dif
liéu hudng d6i tugng. MOi mOt doi tuong don déu dugc cat gilr bdi mOt OID d€ x4c dinh
cho cic d6i tugng lién quan. Trong OQL mOi quan hé& many-to-many dugc mé ta nhu hinh
sau :



class Project
{
attribute string name;
attribute string costCode;
relationship set<Employee> employees
inverse Employee :: projects;
}
class Employee
{
attribute string name;
attribute string dob;
attribute string phoneNumber;
relationship set<Project> projects

inverse Project :: employees;

Hinh 4.13: Dinh nghia class Project va Employee trong ODL

Vi dbdo thi nhitng dinh nghia 18p 12 thanh phan cdu tao 1én Iugc d6 ODB. Trong
truOng hop nay mOi quan hé nguoc 1ai trd nén rat h(tu ich, nhung d6 13 su chinh xac khong
can thiét. VGi vi du nay n€u nhu ta can tim employee trong project va khong mOt project
nao c6 employee thi khi d6 khdng can d6i tugng employee 1uu tr(t OID d€ tham chi€u tGi
d0i tugng project. Vi vay trong quan hé many-to-many thi d0i tugng project can 1uu tr(r
OID d€ tham chi€u tGi d0i tuong employee va dOi tugng employee ciing vay.



Project

name: Payroll System

ArrayList
costCode: PROJ1

—p entries: [e employees: [}
L b
ArrayList i Project
entries: || name: Web Site
costCode: PROJ2
.

v Y employees: %
\,

ArrayList ArrayList

—— TE‘ ontries: @IT
I il

"
Employee Employee
name: Anne name: Michael
dob: 8/5/1980 dob: 10/5/1975
phoneNumber: 5432 phoneNumber: 1234
projects: lg_rl projects: [e]

Hinh 4.14: Minh hQa object graph v&i quan hé many-to-many
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| B-(G) Employee {id=444)

[ i v _name: Michael

- _dobe: 10/5/1975

i~ _phoneNumber: 1234

£l _projects: java.util. ArrayList (id=3158)
- (G) Project (1d=3391)

H-(G) Project (id=3641)

{G) Employee (id=3513)

i
i
i
&

r
i
b _phaneNumber: 5432
B _projects: java.util.ArrayList (id=3601)
& (G) Project (id=3391)
- (G) Project (id=3641)
java,util, AbstractCallection
(- java.util AbstractList
[l java, util. ArrayList
- java,util List
El-Project
l%} (G) Project (id=3391)
i L name: Payrol System
! :~--_cn¢Code: PROJL
i El_employees: java.util ArrayList {id=3473)
i B-(G)Employes (id=444)
i - (G) Employee (id=3513)
E-(G) Project (id=3641)
EL--_ruﬂe: Wieb Site
?--_cuﬁCocb: PROJZ
Bl _emplovees: java. util ArrayList (d=3711)
- (G) Employes (id=444)
- (G) Employee (id=3513)

Hinh 4.15: Quan hé Many-to-many st dung m0i quan hé nguoc
11. Truy van dir liéu déi tuong truc ti€p bang tool hodc dos
C6 thé truy van dit liéu doi tugng truc ti€p bang tool hodc thong qua 1énh DOS



BAI 5: TICH HOP DU LIEU HUONG POI TUONG TREN MOI
TRUONG PHAT TRIEN UNG DUNG .NET

1. Caidat tich hgp moi truong

DPE gidm ganh ndng thao tic trén nhi€u ngdn ng(r khac nhau va cdi thién ning sudt
1&p trinh, Microsoft da phat tri€én gidi phap tich hgp dit liéu cho .NET Framework c6 tén goi
la LINQ (Language Integrated Query), ddy 1a thu' vién m& rOng cho céc ngoén ng(r 1ap trinh
C# va Visual Basic.NET (c6 thé mG r&ng cho cdc ngdn ng(r khic) cung cap kha ning truy
van truc ti€p d{ liéu Object, cO s3 d{T li€u va XML.

Pi€m manh cla LINQ Ia “viét truy van cho rdt nhi€u cic d6i tugng dir liéu”, tir co
s@ d{r liéu, XML, Data Object ... thdm chi 12 viét truy van cho mOt bi€n mang da tao ra
trudc dé. Vi thé ta c6 cac khai niém nhu 1a LinQ to SQL, LinQ to XML,....

Céc thanh phan cla LINQ

2-Integrated Query (LINQ)

VB

MET Language-integrated Query

LINQ enabled .data sou;c_és

LING enabled ADO NET

LING
i LING LING LIMG
To Objects To Datasets To SAL Ta Entities

Ohbjects Relational

Hinh 5.1: Kién triic cla LINQ trong .NET Framework 3.5

LINQ to Objects

“LINQ to Objects” G ddy c6 nghia 1a n6i dén cach st dung LINQ d6i vGi cac dbi
tugng Collection ma da dugc thuc thi giao di€n IEnumerable hodc IEnumerable<T> tUc
nh{ing Collection c6 th€ “liét k&” ra dugc. Pay la truOng hop s dung don gidn nhat cla
LINQ khi 1am viéc véi dit liéu.

LINQ to SQL

LINQ to SQL la m&t phién ban hi€n thuc héa clla O/RM (object relational mapping)
c6 bén trong .NET Framework 3.5, n6 cho phép ban mo hinh héa mOt ¢ s& d{t li€u dung
cdc 1Gp .NET. Sau d6 ban c6 thé truy van cd sé dt liéu dung LINQ, ciing nhU cap
nhat/thém/x6a di li€u tlr do.



LINQ to SQL ho tro day dU transaction, view va céc stored procedure (SP). N6 ciing
cung cap mOt cach dé dang d€ thém kha ning ki€m tra tinh hgp 1€ cla d{f liéu va cic quy
tac vao trong md hinh d{r liéu cla ban.

LINQ to XML

St dung LINQ v&i muc dich truy van file XML va tién 10i truy van hon nhi€u so v&i
vi€c ding XmlDocument, Xpath va Xquery nhu trudc Kia.

LINQ to Datasets

DataSet trong ADO.NET 1a mdt budc phit tri€n 16n trong viéc phat tri€n Ung dung
cO s3 d(rliéu da hé. Khi 18y va chinh s(ra d{t 1i€u, duy tri lién tuc k€t nGi tGi Data Source
trong khi ch® user (ngudi dung) yéu cau thi 16 rang 12 tOn tai nguyén mdy rat nhi€u.

DataSet gitip ich @ diy rat 16n. Vi DataSet cho phép luu tr(r d{t li€u va chinh sUra tai
‘local cache’, hay g0i 1a offline mode. C6 th€ xem xét va xU 1y thong tin trong khi ngat két

nOi. Sau khi chinh sUfa v xem xong thi tao mOt két n6i va update d{f li€u tUr local vao Data
Source.

DI liéu trong DataSet dugc Iuu tr(f dudi dang mOt Collection c4c Tables va ban can
phdi xU ly théng qua céc 18p DataTable (DataRow va DataColumn).

| DataSet

Collection of Tables

-
=
=
@

Collection of Rows

Collection of Columns

Constraints

Constraint

Relations

ﬁl

Relation

Hinh 5.2: Kién tric DataSet

LINQ to DataSet cho phép nguai lap trinh s&r dung DataSets nhu mot
ngudn dit liéu binh thudng bang céc cu phép truy van can ban cta LINQ

2. Cai dat mo hinh dir liéu hudng déi tuong bang ngon ngir .Net (Visual, C#)
K&t n6i dén CSDL
- View -> Server Explorer

- Kich phai chudt 1én DataConnection -> Add Connection



4 R Adccomection &%

2] 1] | lﬂi E %ﬁ Enter information ko connect: to the selected data source or click
= ,J'J Data Connections "Change" to choose a different data source andjor provider,

|, namisqlexpress, Congngheling. dbo

|;L narmsglexpress.master.dbo Data source:

[, namisalexpress, QL HhaTra, dba [ icrosoft sct Server (Sqiclienty | [ change... |
|;L narmsglexpress. QNhaTra_HuynhThao.dbo

|;L narmsglexpress. QLVatTu.dbo Server name:

[, namisqlexpress. Quanl ySinhiien. dho |-l5Q|-E><F‘RESS b | [ Refresh ]

q‘ narmsglexpress, SinhVienDB, dbo

= Log on ko the server
|4, namisqlexpress Test.dbo 9

1, namisqlexpress, vikhoa.dbo (3 Use windows Authentication
5
E 5":;; O Use SQL Server Authentication

§Hl sharePoint Connections | |

Connect to a database

() Select or enter a datahase name:

() attach a database Fils:

|
| |

Test Connection

B trorlist B

Hinh 5.3: Két n6i dén c0o s0 dir liéu
Tao ra mé hinh dir liéu LINQ TO SQL

Installed Templates Sart by: | pefault = ‘ o ‘
(= Wisual C# It
eua =ms Type: Visual C# Items
Code Database Unit Test visual Ci# Items
LING ko SGL classes mapped ta relational
Lty objects
General ADCLMET Entity Daka Model Wisual C# Items '
Web
Windows Forms j‘ﬁ"ﬂ DataSet Visual C# Ttems
WPF
Reparting <A TG to saL Classes wisual C# Trems
Workflow
Local Database Wisual Ci# Items
Local Database CachLDEaI Datshase ual C# Ttems
Service-based Database wisual Ca# Trems
=ML File Wisual Ci# Items
‘_'U SML Schema Visual C# Items
H5LT File: wisual Ca# Trems
Name: ‘ DataClassas1. dbml ‘




Pl Server Explorer

EICIRCE
= ,_'I] Data Connections
=~ [ EE] ongngheLing, dba
[ Database Diagrams
= [ Tahle

[ Wiews
[ Stored Procedures

| Functions
1 Swnonyms
[ Types
1 Assemblies
|;L namisqlexpress.master,dbo
|;L namisqlexpress, JLMhaTro.dbo
|;L namisqlexpress. QINhaTro_HuwnhTh,
|;L namisglexpress, QLVatTu,dbo
|;L namisqlexpress, QuanLySinhvien, dbi
|;L namisqlexpress, SinhvienDE. dbo
|;L namisqlexpress, Test,dbo
|;L namisqlexpress. Ykhoa.dbo
- 24 Servers
g Mam
4 SharePoint Connections

[ - ] ] - [

aly| E =

) JuUaLn

LN

al

] B - B ] B

< >

Hinh 5.4: Tao mé hinh LinQ to SQL

Diem

[= Properties
7 5 Masy
) f MalMon
1 Diem1

MonHoc

[= Properties

13 ﬁ MaMan
ﬁ Tenon

é Khoa

= Propetties

7 f Makhoa
ﬁ Tenkhoa

-
Sinh¥ien

[=) Properties
? 24 Masy

i Hosy
5 Tensy
5 Wgaysinh
Z GigiTinh
A piachi
ﬁ HocBong
o Makhoa

B




3. Bién dich lugc do (diagram)
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Hiéu chinh dudng két ndi trong file web.config:

F<confiqueation:

<config5ections>@
qappsettings/y
H  <connectionStringsy

] <add nare="qlnvConnectlondtring" connectlondtrings

Method

"Data Source=.\sglexpress; Initial Catalog=qlnv; Integrated Security=True"

provicerNane="systen.Data. sqlClient" />

<fconmectionstringss
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“System.Data.Linq.Mapping.Databaseﬁttribute{Name=”qlnv"}]

[public partial class QlNvDbDataContext : System.Data.Ling.DataContext|

{

private
new

#region

static 3ystem.Data.Ling.Mapping.Mappingiource mapplngiource =
AttributeMappingdource () ;
Extensibility Method Definitions

partial
partial
bartial
bartial

vold ¢nCreated ()

void

{
vold UpdateDonVi (Donvi instance);
vold DeleteDonVi({DonVi ilnstance) ;

InsertDonvi{Donvi instance);

#endreglon

public lNvDbDataContext ()
base{global::dystem.Confiquration.ConfigurationManager.Connectiondtrings |
PoglovConnectionString”]  Connectionstring, mappingiource) ...

{

}

public Svstem.Data.Ling.Table<DonVix DonvVis

get
{

return this.GetTable<DonVisx();

[Table (Name="dho.DonVi") ]

|public partial class DonVi : INotifvPropertyChanging, INotifyPropertyChanged|

! private static PropertyChangingBventirgs emptyChangingBventArgs =
new PropertyChangingBEventirgs (String.Empty);

private string MaDonVi;
private string TenDonVi;

#region Extensibility Method Definitions

partial void OnLoaded();

partial void ¢onvalidate (3ystem.Data.Ling.Changehction action);
partial void ¢nCreated();

partial void onMaDonViChanging (string value);

partial void onMaDonviChanged ()

partial void OnTenDonVichanging {string value);

partial void OnTenDonVichanged ()

#endregion

public DonVif()
{onCreated () ; !
[Column{Storage="_MaDonVi"F DbhType="MVarchar (50} NOT NULL", CanBelNull=false,

hsPrimaryKey=true}]
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[public string MaDonvi |
{get{return this. MaDonvi; }
set

!

if ((this. MaDonVi != value))
{

this.onMaDonViChanging (value) ;
this.SendPropertyChanging () ;

this. MaDonVi = value;

this . SendPropertyChanged {"MaDonVi™) ;
this .onMaDonViChanged () ;

1
1
[Column {Storage=" TenDonVi", DbType="NvarChar (50} "} ]
|public string TenDonVi

{

get
{

[Funct 1on (Nane="dho. Tiiiv") |
public T8ingleResult<TunlivResnlty Tinbv([Pazaneter (DbType="WarChar (30)")] string tendv)

l
TEgecuteResnlt result = this.ExecuteMethodCall (this,

((MethodInfo] (MethodInfo.GetCurrentMethod())), tendv);
return ((I5ingleResult¢TinivResulty) (result Returnvalue)) ;

Céc truy van:

olNvDbDataContext db = new QlNvDbDataContexti();
var q =

from p in db.NhanViens

where p.MaDonVi == "dvl"

select new { p.MalNv, p.HeSoLuong };

var =
db .NhanvViens
here (p==p.Malonvi =="dv1")
.3elect (p=>new {p.MalNv,p.HeSoLuong } )
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