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CSDL hwéng doi twong

= Muc tiéu
e Trinh bay HQTCSDL hwéng doi twong
e Gi®i thiéu cac thanh phan cia HQTCSDL hwéng doi twong
e Tim hiéu sau vé chuan HQTCSDL hwéng dbi twong



" A

Tai lieu tham khao

[Connolly, 1998]
Connolly T., Begg C., Strachan A. (1998)
Database Systems

A Practical Approach to Design, Implementation and
Management

Addison Wesley
Chapitres 22

[Cattell, 1997]

Cattell R. et al. (1998)

Object Database Standard: ODMG 2.0
Morgan Kaufmann



Tiep can HQTCSDL hwéng doi twong

= st? dung cach tiép can thuan doi twong
e tlr phan tich dén cai dat, va lwu triv
suy nghi hwéng doi twong
quén ly cac dbi twong
o tir giao dién ngwei dung dén ngdn ngir 1ap trinh
= phat trien hé thong méi
e « quén di » cac hé CSDL quan hé
e thao tac, lwu triv va quan ly cac doi twong
= dinh nghia yéu cau cho cac hé thong nay
e Cac thanh phan cia HQTCSDL hwéng doi twong
= dé xuat chuan
e Chuan cia HQTCSDL hwéng déi twong



Dinh nghia

= HQTCSDL hwéng doi twong

e Hé thong bao gom:
cac chirc nang cua mét HQTCSDL
tich hop khai niém déi twong

e nham mé hinh héa
cac dbi twong phirc tap
thiét ké thuan nhat: di liéu va chwong trinh
Khai niém I&p va thira ké

e tr géc nhin hé thong
lwu trir hiéu qua tat ca cac kiéu di liéu
tim kiém
quan ly giao dich



Cac thanh phan cua
HQTCSDL HDT



Tinh nang bat budc

= doi twong phirc

= dinh danh doi twong
= dong goi

= kiéu hoic I&p

= dinh nghia chong va
rang buéc muén

= quan ly canh tranh
= day du

= kha nang mé rong

= thao tac dir liéu

= lwu trir lau dai

= tin cay

= thira ké

= quan ly bé nh& ngoai



Poi twong phirc

= Dinh nghia
o M6t doi twong phirc 1a doi twong c6 mét hai nhiéu thudc
tinh tham chieu dén do6i twong khac hoac den mét tap
cac gia tri.
o Mot ddi twong c6 thé chira nhiéu doi twong con
= Vidu
e Mot can hé bao gom nhiéu phéng
0451 : tuple ( No: 10,
Address : "71 Pins",
Nb-Room : 4;
Rooms : set (05, 06, 07, 08)
Price : 35 000)



Pinh danh doi twong

= dinh nghia

e Tat ca cac doi twong phai ¢6 1 dinh danh (OID) duy nhat
cho phép tham chiéu den no. Dlnh danh nay bat bien
trong suo6t chu trinh séng cua doi twong.

= vidu
e Dinh danh cta doi twong "Appartment so 10" la: 0451
= khai niém lién quan
e tinh dong nhat cua doi twong
hai ddi twong 1a mot néu ching cé cung dinh danh

= HQTCSDL HDT phai ho tro OID va tinh
dong nhat cua doi twong



Pong goi

= dinh nghia
e khong dworc thao tac trwc tiep trén gia tri cua doi twong,
chi c6 the thao tac thong qua cac phwong thirc dworc
cho phép. Pay la nguyén ly cua tinh déng géi.
= vidu

e khong dworc thao tac truc tiep trén cac thuéc tinh cua
doi twong

e Str dung cac ham dé lay (hodc dat lai) gia tri cha thudc
tich

= HQTCSDL HDT phai hé tror tinh ndng déng
goi
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Kieu hoac Iop

= dinh nghia: Kieu
® kleu mo ta cach ma cac gia tri dwoc thao tac, cho phép
kiém tra tinh hop lé cua kiéu déi voi phép toan nao doé

= dinh nghla' Lop

o Io’p bao gom tap cac doi tu’o’ng co cung cac thudc tinh
va hanh vi chung Lé&p mé ta cau trac doi tu’o’ng va hanh
vi cila né va cho phép tao ra doi tworng cua I&p nay.

= HQTCSDL HBT phai ho tro Kiéu hoac Lép
hoac ho tror ca 2

11



Thira ké

= dinh nghia

e sw phan cap kiéu hoic I&p cho phép mb ta kiéu con
hoac Io’/p con thira ke cac dac tinh (cau truc va hanh vi)
cua kieu cha hoac I1&p cha.

= Vidu

e Person (hgwei), Prop (ngwéi chu s& hiru), Locator
(ngwo’i thué nha)

= HQTCSDL HDT phai ho tro’ thira ke
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Pinh nghia chong va rang buéc mudn

= overriding : dinh nghia lai

e phwong thirc dwoc dinh nghia cho méi trwérng hop stv
dung

= overloading : nap chong

e str dung mét tén chung (ctia phwong thirc) cho nhiéu
ban cai dat khac nhau

= late binding : rang buéc muon

e hé thong xac dinh phwong thirc nao dwoc str dung lic
thwc thi (chilr khéng phai lic bién dich)

m HQTCSDL HDT phai cho phép dinh nghia
lai cac phwong thirc
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Tinh day da va kha nang mé réng

= Pay du
e kha nang biéu dién cta ngdén ngir 1ap trinh
e ho tro’ tat ca cac kiéu thao tac
= Kha nang mé réng
e kha niang mé réng tap kiéu co’ s&
e cho phép xay dwng kiéu mé&i
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Tin cay va canh tranh

= Tin cay
e CO’ che hoat dong cua hé théng phai dwoc dinh nghia dé
c6 thé doéi mat véi sw co

= Canh tranh
e ho tro chia sé div liéu gilra cac ngwei dung khac nhau

= Cac co ché nay phai thich nghi cho tirng
kiéu doi twong khac nhau
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Quan ly bé nh& ngoai

= cho phép Iwu trir va truy xuat dir liéu
e doi twong I&n
e doi twong phirc

= cung cap co ché truy xuat hiéu qua
e chi muc
e gom nhom dir liéu
e quan ly vung dém
e phwong phap truy xuat
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Luwu trir lau dai va thao tac dir lieu

= Lwu trir lau dai
e kha nang lwu trir doi twong cang trong suot cang tot
e lwu triv 1au dai phai doc lap vé&i kiéu déi twong

= Ngon ngir thao tac dir liéu
e ngdn ngir cap cao

e doc lap véi trng dung
e thich nghi cho viéc t6i wu héa cau truy van
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Cac thanh phan cia HQTCSDL HPT

= Tinh nang tuy chon
e da thira ké
e kiém tra va suy dién kiéu
e phan tan
e giao dich thiét ké
e quan ly phién ban
= Tinh nang m¢
e ho ngon ngir lap trinh
e hé thong biéu dién
e hé thong kiéu
e tinh dong nhat cua hé thong
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Chuan HQTCSDL HDPT



Chuan HQTCSDL HDPT

= Dai dién cac céng ty sau:

GemStone Systems,

IBEX Computing SA,

O2 Technology,

Object Design,

Objectivity,

POET Software,

UniSQL

Versant Object Technology
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Chuan HQTCSDL HDPT

= Chuan
e OM: mé hinh dir liéu doi twong
e ODL: ngon ngir dinh nghia dir liéu
e OQL: ngoén ngir thao tac dir liéu
e Bindings: quan hé vé&i ngén ngtr lap trinh
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M6 hinh doi twong



Mo hinh doi twong

= M6 hinh dir liéu
e dwa trén mé hinh doi twong ciia OMG
e m& rdng hoé tro
trinh bay cac lién két
khai niém giao dich
= Khai niém mé hinh doi twong
e nguyén thay (literal), doi twong
e kiéu: dac ta va cai dat
e kiéu co’ ban va phwong thirc xay dwng
e tinh chat : thudc tinh va lién két
e phwong thirc
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Nguyén thuy (Literal)

= Dinh nghia
e mét nguyén thuy la cap
<tén, gia tri>
e cO thé la gia tri nguyén tir hay phirc hop
<age, 24>; <FirstNames, (Adrien, Jacques, Joseph)>

= Tinh chéat

e khdong s& hiru dinh danh
e nhirng gia tri khong doi
e dworc tich hop vao trong mét doi twong
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Poi twong

= Poi twong
e thé hién ctia moét I&p

e mét do6i twong cé6 mdt tham chiéu duy nhat (dinh danh
doi twong)

OID

e dwoc dinh nghia nhw moét cap
<OID, nguyén thuy>

e cai dat nhirng giao dién (interfaces)
cach x ly
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Poi twong

= Poi twong khac nhau
e ton lwu (persistent)
lwu trong CSDL
e nhat th&i (transient)
hién dién trong bd nhé trong

= Tat ca cac doi twong
e chia sé tap cac phép toan co ban
tao, chép, xo6a, lwu triv...
e xuat than tir kiéu goc
doi twong
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Kiéu

= Dinh nghia

e mot kiéu cé6 mot dac ta va mot hay nhiéu cai dat

= Pac ta
e dinh nghia nhirng dac tinh va nhirng phép toan trén cac
the hién cua kieu
= Cai dit
e dinh nghia
nhirng cau trac di liéu
nhirng ngoai lé
phwong thirc trén cau tric div liéu
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Kieu va lop

m Lop
e mot I&p la sw két hop cuia dic ta va cai dat caa kiéu
e I&p la khai niém cua viéc cai dat
e kiéu la khai niém triru twong
= Giao dién ctia moét kiéu
e dwoc tao thanh twr
tap hop cac kiéu trudc do (super-types)
mé& rdng cua kiéu (cac thé hién)
danh sach cac khoa cla kiéu
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Kiéu co’ ban va phwong thirc xay dwng

Type

JAN

Literal
/\
Atomic Collection Structured
Literal Literal Literal
long set<> date
short bag<> time
unsigned long list<> timestamp
unsigned shirt array<> interval
float dictionary<> structure<>
double
boolean
octet
char
string
enum<>

Object
/\
Structured Collection Atomic
Object Object Object
Date Set<>
Time Bag<>
Timestamp List<>
Interval Array<>
Dictionary<>
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Phwong thirc xay dwng

= set
e tap hop khdng cé thir tw, khdng cé 2 phan tir giong nhau
= bag
e tap hop khéng thir tw, cho phép 2 phan tir cé thé giong nhau
= list
o tap hop cé thir tw, cho phép 2 phan tir c6 thé gidng nhau
m array
e mang

= dictionary

o day khéng thir tw cua cac cap <khoéa, gia tri>, khéng c6 2 phan
twr c6 khéa giong nhau
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Cac dac tinh

= Thuoéc tinh

e cho phép ghi nhé moét gia tri hay mot doi twong (dinh
danh doi twong - OID)

e mét thudc tinh khéng la mét doi twong, khéng cé dinh
danh
= Lién két (Association)

e cho phép dinh nghia nhirng lién két giira cac kiéu

e hién chi cé lién két nhi phan 1:1, 1:N, M:N

e mét lién ket khéng phai l1a mét doi twong

e c6 thé dwoc thao tac nhé vao dwong dan

traversal path
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Phwong thirc

m Mot phwong thirc dwoc dinh nghia boi
e tén
e tén va kiéu ctia tham s6 dau vao
e tén va kiéu két qua tra ve
e tén cua cac ngoai lé
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Ngon ngir dinh nghia doi twong
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Ngén ngiv dinh nghia doi twong

= Dinh nghia kiéu

= Dinh nghia I&p

= Dinh nghia phwong thoec
= Ké thira

= Dinh nghia lién két
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Pinh nghia kieu

= M6 ta cau trac va cach xir ly nhwng khéng
c6 mé réng (ke thira)

interface Person{ attribute string NAS;
attribute string LastName;
attribute string FirstName}
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Dinh nghia lop

= M4 ta cau tric, cach xtr ly va c6 mé réng
(ke thwra)
interface Prop:Person
(extent Props;

key NAS

{relationship Set<Appartment> Posses inverse
Appartment::Prop;

short nbappart() raises (no_prop)}
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Ngoén ngir truy van doi twong
(OQL)
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Ngon ngir truy van doi twong (OQL)

= OQL cho phép thao tac cua nhirng m¢
rong cua lép
e dwdng dan truy xuat dir liéu
e thudc tinh, phwong thirc hay lién két
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Ngon ngir truy van doi twong

= Ngon ngir thao tac dir liéu
e xem lai cu phap SQL
e viét cau truy van
kiéu xac dinh
kiéu duyét, duyét qua sw phan cap cta composition
e cho phép tao ra két qua

= Twong thich vé&i ngon ngir Iap trinh

e tich hop ngén ngir truy van doi twong OQL trong cac
ngon ngir lap trinh

Smalltalk, C++, JAVA
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Biéu thirc truy van

= Truy van
SELECT DISTINCT
FROM
WHERE
GROUP BY
ORDER BY

<expression>

<list of collections>

<expression>

<attributes> HAVING <condition>
<expression>
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Bieu thirc truy van

= Danh sach tap dir lieu (list of collections)
e dinh nghia bién trong cau truy van
FROM Props AS L
e dinh nghia biéu thirc (clause IN)
nhirng truy van hoan thién
cho phép truy van nhirng quan hé tam thoi

m Cho phép thao tac
e mé& rong cua mét 1&p
e c6 thé 1a mét bieu thirc ma két qua cho ra mét tap hop
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Bieu thirc truy van

= Biéu thirc cé the 12
e biéu thirc co’ ban
mot 1op, moét thudce tinh, mot ham...
e biéu thirc xay dwng
ho tro xay dwng struct, list, bag, set, array
biéu thirc trén nhuwxntg tap hop hay nhirng doi twong
e nhirng biéu thirc nguyén tir
ndi chudi, trich chudi con...

= Tinh chat

e so lwong I&n cac biéu thire
e hoan thién vé ngén ngiv
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Ngon ngir truy van doi twong

mVidu1:
o Tim kiém NAS, LastName va Street ctiia nhirng chi s&
hiru & Montréal
SELECT L.NAS, L.LastName, L.Address.Str
FROM Props L
WHERE L.Address.City = "Montréal"
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Ngon ngir truy van doi twong

= Vidu 2:

e Tim so va dia chi cia nhirng can hé chung cw cta chu
s& hiru Pierre Tremblay

SELECT A.No, A.Address

FROM Props AS L, L.Posses AS A
WHERE L.LastName="Tremblay"
AND L.FirstName="Pierre"

e phép két noi dwoc dién dat trong ménh de from nhé vao
dinh nghia tap hop méi
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Ngon ngir truy van doi twong

= Tim kiém dong th&i mét doi twong
e Nhirng HQTCSDL hwong doi twong cho phép truy cap
dong thei mot doi twong
duyét qua sw phan cap
st dung dinh danh dbi twong (OID)

45



Ngon ngir truy van doi twong

= Vidu

e truy xuat thong qua dinh danh déi twong

tim gia cda can hd chung cw cé dinh danh dbi twong la
o1

* 01->price
e truy xuat bang duyét tirng phan tir ctia tap hop cac doi
twong cua I&p appartment
Hién thj gia cGa can hd chung cw
{
for (p in Appartment)

printf (p->price)
}
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Ngon ngir truy van doi twong

= Duyét qua sw phan cap
e biéu thirc néi két khéng twdng minh
tinh dién tich phong tdm cda can hd chung cw tai dia chi

31 Pins
SELECT p.surface
FROM a IN Appartments,

p IN a.Rooms !l'jointure implicit !!
WHERE a.address = "31 Pins"
AND p.type = "Shower Room"
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Ngon ngir truy van doi twong

= Duyét qua sw phan cap
e biéu thirc néi két tworng minh
Tim chi s& hi*u ma ho & cung thanh phd véi nhau
SELECT p1.lasthame, p2.lasthame, p1.city

FROM p1 IN Props,

p2 IN Props
WHERE p1.nas <> p2.nas Il'jointure explicit !!
AND p1.city = p2.city Il'jointure explicit !!
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Vi du

= Tim phong dién tich nho hon 5m?
SELECT Rooms*
WHERE surface < 5

= Tim phong dién tich nhé hon 5m?, khéng
phai phong tam
SELECT Rooms™ difference ShowerRoom
WHERE surface < 5
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Ngon ngir truy van doi twong

= St dung cac phwong thirc

° CcO thé str dung phwong thirc ctia doi twong trong truy
van

o tiép can ham, tiép can theo phwong cham ham hoan
toan c6 the dwoc str dung

nhirng thuéc tinh dwgc dinh nghia nhw nhirng ham

e mot sd6 phwong thirc c6 thé dwoec dinh nghia tir I&i caa

phwong thirc khac

= Vidu
e tinh dién tich can ho chung cw gia 30 000%
02 select surface(a)
from ain appartment

where a.price =30 000 0



Tién hoa cia chuan ODMG

= Nhiéu phién ban cta chuan
version 1: ra d&i 1994, bat dau lam viéc 1991
version 2: ra doi 1995

version 3: ra doi 1997
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