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Toan ven va co’ so” dir liéu active

m Muc tiéu
e diéu khién toan ven ngir nghia
e dwa khai niém trigger
e cai dat trong mé6 hinh quan hé
e minh hoa v&i SQL3



Toan ven ngir nghia



Dinh nghia

m Toan ven ngir nghia
e div liéu phai hop 1é va nhat quan
e sw hop 1é va nhat quan dwoc dinh nghia véi sw tro gitp
rang budéc toan ven
m Rang buodc toan ven
e luat dwoc dinh nghia b&i ngwdi thiét ke CSDL
e cho phép dinh nghia tinh hop 1é cua dir liéu
e phai dwoc hé thong kiém soat
e CSDL phai luén théa tap cac rang budc



Van dé

m Dinh nghia rang buoc
e® ngon ngir dinh nghia rang buéc
tich hop vao SQL, mo6 rOng
e khi nao, lam sao dinh nghia rang budéc?
nhiéu cach tiép can khac
m Kiém chirng cac rang budc
e khi nao?
e lam sao kiém chirng?
e giai thuat nao?



Cac thé thirc rang budc
toan ven



Thé thirc

m Rang buéc cau tric

e dac thu cho mot mo hinh dir liéu
m Rang budc vé xir ly

e sw tien hoa dir liéu
m Rang buoéc phu thuoc

e phu thuéc ham, bao ham, da tri
m Khang dinh tong quat

e luat quan ly va/hoic biéu thirc s6 hoc



Rang budc cau tric

m Rang budc cau truc
e dac thu cho mo hinh dir liéu
e trinh bay cac dac tinh co’ ban cua mo hinh

m M6 hinh quan hé
e khéa duy nhat
e khdng rong
e phu thudéc tham chiéu
e rang budéc mién



Rang budc cau trac ctia mo hinh
quan hé

m Khéa duy nhat

e mot hay nhém thuéc tinh dwoc dinh nghia la khéa cua
qguan hé phai cé tinh duy nhat

thudc tinh NoAp cuia quan hé Appartment xac dinh mot va chi
mot mau tin cua quan hé

m Khéng réng
e thudc tinh khéng nhan gia trj rong

thudc tinh NoAp cua quan h¢ Appartment khong nhan gia tri
rong



Rang budc cau trac ctia mo hinh
quan hé

m Phu thudéc tham chiéu

e sw phu thudc giilra nhirng gia tri cua thuéc tinh (nhém
thudc tinh) cua mét quan hé vé&i nhirng gia tri cua thuéc
tinh (nhém thudc tinh) cua mét quan hé khac

thudc tinh NoAp cua quan hé Room tham chiéu dén thudc tinh
NoAp cua quan h¢ Appartment

m Rang budéc mién
e thudc tinh ciia mdt quan hé chi nhan gia tri thuéc mién
gia tri
thudc tinh Name cua quan hé¢ Room c6 thé nhan gia tri n,c%m
thugc {phong ngu, phong khach, phong an, bép, phong tam,
van phong}
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Rang budc vé xw ly

m Theo th¢i gian
e dic ta sw tien hoa div liéu khi cap nhat
lwong cta nhan vién khong thé giam, gia tri méi phai 16n hon
g1a tr1 cll
= Tap hop
e dic ta luat dé kiém soat tap hop div liéu
lwong trung binh khong thé nho hon 15 000$
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Rang buoc phu thuoc

m Phu thuéc ham

e dac ta moi lién hé ton tai gitra 2 hay nhirtng nhém thudc
tinh, tong quat héa mot khoa

code postal xac dinh thanh pho

m Phu thuoc bao ham

e dac ta nhirng gia tri cia mot thudc tinh dwoc bao ham
trong tap hop gia tri cua thudc tinh khac

m Phu thuoc da tri

e hé qua cua sw giéi han don tri

e dic ta phu thudéc cia mot thudc tinh dén thudc tinh thir
hai va doc lap v&i thudc tinh thir 3
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Dinh nghia rang buodc



Dinh nghia rang buoc

m Khi nao dinh nghia rang budc?
e th&i diém tao CSDL
bang cach 1énh cta ngdn ngir dinh nghia dit liéu
m Lam sao dinh nghia rang budc?
e bang cac tir khéa cho tirng rang buéc
NOT NULL, PRIMARY KEY, UNIQUE, ...
e v&i nhirng khang dinh
SQL92: CREATE ASSERTION
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Bao toan nhirng rang buodc

m Dinh nghia dinh dang cho cac rang buéc
e trinh bay théng tin dac ta rang budc

quan h¢, ki€éu rang budc...

m Lwu trir rang buodc
e trong cac metadata
CSDL md ta CSDL khac va cac lugc do quan hé
e t6 chirc, chi muc rang budc
tang toc qua trinh tim kiém rang budc
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Giai phap thwong mai

m Chuan SQL: SQL92

e dé xuat cho cac kiéu rang budc khac nhau
e NOT NULL, UNIQUE, CHECK, CONSTRAINT,
ASSERTION, PRIMARY, KEY, REFERENCES
m Trong nhirng hé thong
e cai dat gan nhw SQL92
e str dung nhirng luat, thu tuc va triggers
e str dung cac view
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Rang buéc toan ven trong Oracle

m St dung cac Iénh dinh nghia quan hé
e ménh dé CONSTRAINT trong Iénh CREATE TABLE va
ALTER TABLE
m Rang buodc
e khongrong:  NOT NULL
e duy nhat : UNIQUE
e khéa: PRIMARY KEY
e rang budéc mién : CONSTRAINT CHECK
e rang budc tham chiéu : REFERENCES
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Vidu 1

CREATE TABLE student (
no integer NOT NULL PRIMARY KEY,
lname char(20),
fname char(20),
addr char(40),
type char(15)
CONSTRAINT check type
CHECK (type in (‘graduated’, 'undergraduated')));
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m Dién dat rang budc
e khdng rong
NOT NULL
e khoa
PRIMARY KEY
e mién
CONSTRAINT va CHECK
m check

e cho phép dién dat nhirng diéu kién trén nhirng thuéc
tinh cua mot quan hé
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Vidu 2

CREATE TABLE inscription (
(no integer

CONSTRAINT fk no REFERENCES student(no)
ON DELETE CASCADE,

nc Integer

CONSTRAINT fk nc REFERENCES course(nc),

dateins date );
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Chay

m Rang buodc
e tham chiéu : CONSTRAINT REFERENCES

e tham chiéu COURSE va INSCRIPTION
e tham chiéu STUDENT va INSCRIPTION

m XOa cascade

e ON DELETE CASCADE : khi x6a mau tin cia STUDENT,
nhirng dang ky cua sinh vién nay ciing bi xé6a theo
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SQL va dinh nghia rang buoc

m Tao cac quan hé
@ c6 thé dinh nghia mét so6 rang budc
rang budc cau tric
m Thay doi lwoc do quan hé
e c6 thé thay doi rang budc
thém, xda, thay doi rang budc
m Rang buéc khac
e can str dung co’ ché khac
Triggers
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Toan ven ngw nghia
Kiém soat rang buéc



Van dé

= Khi nao kiém tra rang budc?
e trwédc, trong khi hay sau cap nhat?
e bat dau hay két thuc giao dich?

m Lam thé nao dé kiém chirng rang budc?
e trén toan bo CSDL?
mat thoi gian, chi phi cao
e trén tap con CSDL?
lam sao dé xac dinh?

m Chi phi?
e phirc tap ciia mot s6 kiém chirng
e thoi gian thwe thi kiém chirng
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Khi nao kiém chirng?

m Khi chén, x6a, thay doi mau tin

e tat ca rang budc cda quan hé lién quan dén sw cap nhat
phai dwoc kiem chirng

cap nhat khong thoa rang buodc b1 bo
m Sw can thiét
e mai lan cap nhat
tim tat ca cac rang budc
kiém chimg mdi rang budc
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Khi nao kiem chirng?

m Phu thudc vao kiéu rang buéc
e rang budéc mién
khi thao tac chén, thay d6i, x6a
e rang buéc tham chiéu

coO the ki€ém tra vao cuoi1 giao dich

m Phu thuéc vao thir tw thao tac
e kiém chirng cudi giao dich
rang budc tham chiéu
trinh tu sau phép chen
e qua khéo, chi phi cao
thuong khong kha thi
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Lam sao kiém chirng?

m Kiém chirng tap cac mau tin twong trng
véi mot rang budc
e toan b6 CSDL
e tap con cua CSDL

= Tap mau tin thao tac va kiem chirng phai
dwoc toi thieu hoa
e xac dinh tap con cta CSDL lién quan dén viéc cap nhat
@ c6 thé tuy thudc vao kiéu rang budc khac nhau
m Tiép can
e phat hién
e xet doan
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Phat hién

m Nguyeén ly
® moi cap nhat m dwoc thwc hién;
e trang thai cia CSDL D dworc thay doi thanh Dm

e néu Dm dworc phat hién khéng nhat quan, ta c6 thé phuc
hoi lai trang thai D

m Kho khan

e tap cac mau tin can kiém chirng co6 thé la toan bé CSDL

e can thwc hién lai giao dich khi phat hién sw thiéu nhat
quan dir liéu
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Xét doan

m Nguyeén ly
e mot thay d6i m chi dwec thwe hién néu trang thai CSDL
ket qua dam bao nhat quan
m Khai niém kiém tra truwéc
e tim moét diéu kién dé kiém chirng trwérc
e t6i thiéu s6 mau tin can kiém chirng
m Gia thiét
e bat dau giao dich, CSDL nhat quan
tat ca rang budc dugc kiém chirng
e két thuc giao dich, CSDL phai nhat quan
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Tiép can bang quan hé khac biét

m Mot thay doi quan hé R

e mau tin chén vao R+

e mau tin bj xéa R-
m Kiem chirng cap nhat

e két hop phép hoi va trir

R= (R UNION R+) DIFFERENCE R-

mY twong

e dinh nghia nhirng kiém tra trén R+ va R-

e cuwec tiéu s6 lan kiém chirng
e can phan tich rang budc
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Vi du

m Rang budc tham chiéu Student-Inscription

e kiém tra trwéc Inscription+
Inscription+.No=Student.No
e kiém tra trwéc Inscription-

e kiém tra trwéc Student+

e kiém tra trwéc Student-
COUNT (Inscription.No WHERE Inscription.No=Student-.No)=0
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CSDL active



Muc tieu

m Gi&i thiéu ve sw tich cwc trong CSDL
e bat sw kién (event)
e dinh nghia phép toan kich hoat

m Tich hop co’ ché diéu khién
@ cung cap co ché sir dung dé giai quyét cac van deé khac
nhau

e cho phép tang thao tac diéu khién va dinh nghia cac
thao tac dieu khien méi
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Thwe hién

m Dinh nghia
e trigger la luat dang
néu <si kién (event)> thi <hanh déng (action)>
e khi sw kién xay ra thi hé thong kich hoat hanh déng
m Co che trigger
e cho phép dinh nghia cac « daemon »

e kich hoat va diéu khién thwc thi cac « daemon »
e dam nhan thwec thi tot tap cac hanh déng
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Hoat dong trong CSDL

m Trong t*rng dung
e MmO hinh héa sw tich cuwc
e cho phép tw dong héa mét so hanh déng va phép toan
e vi du : quan ly giao dich chirng khoan
néu quantity of stock < value
thi generate a new command
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Hoat dong trong CSDL

m Trong hé thong
e quan ly sw toan ven
@ quan ly view cu thé
e cai tien hiéu qua
e vidu

trueong hop cap nhat mot quan h¢, kich hoat cap nhat view
twong ung
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Nhirng hé thong trigger

m Van de
e trinh bay trigger
e moO hinh thwc thi tap cac triggers

m Nhiéu trinh bay c6 thé ctia mot trigger
e MmO hinh EA : Event ==> Action
e MmO hinh ECA :
khi Event néu <Condition> thi <Action>
e mo hinh khac : tap luat
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Event, condition, action

m Sw kién

e sw kién ngoai hay trong
phép cheén trong mot quan hé
thoi diém cho trudce

e tham s6 cua sw kién
quan hé c6 lién quan, thoi diém

e ngi¥r canh cua sw kién
dir liéu can thiét cho danh gia luat

m Kiéu sw kién
e don gian
e phurc hop
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Event, condition, action

m Diéu kién
e dién dat trén nhirng dir liéu cia CSDL
e tuy chon

m Hanh dong
e ma thwc thi khi dieu kién dworc théa man
e nhirng thao tac trén CSDL (truy van SQL)
e thao tac giao dich (kiém chirng, tir bo)
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Mé hinh thwe thi

= Khi nao hé thong kich hoat trigger?
e trwwdc sw kién
BEFORE
® sau s kién
AFTER
e dién ra sw kién
INSTEAD

m Kich hoat hanh ddng trigger nhw thé nao?
e chi mét lan trén cac dir liéu lién quan
STATEMENT
e tirng mau tin mot
ROW
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Mé hinh thwe thi

m Kich hoat tap hop triggers

e lam sao hé thong quan ly tap hop triggers va sw kich
hoat?

e néu sv kién kich hoat nhiéu triggers, thwe thi tat ca cac
triggers? theo thir tw wu tién?

x€&p gO01 lén nhau cua cac nglr canh thuc thi

m Kich hoat mot cach dé quy

e kich hoat mét trigger cé thé kich hoat tap triggers khac
1am sao két thac?

2101 han d0 sau
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Triggers va HQTCSDL quan hé

m Dé nghi trong SQL 3
e lénh tao trigger
CREATE TRIGGER
e dinh nghia bién vé ngir canh
OLD/NEW
e nhirng hanh déng: truy van SQL trir
1énh thyuc hién két ndi (connection)

1énh dinh nghia lugc d6
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Triggers trong Oracle



Triggers trong Oracle

m Twong thich chuan SQL3

m Dinh nghia bd ba (E, C, A): event, condition,
action

m Cung cap kha nang tot nhat dé kiém chirng
rang buodc

m Cho phép gi¢i thiéu sw nang dong
m S dung ngén ngir PL/SQL

44



Cu phap

CREATE [OR REPLACE] TRIGGER [schema.]trigger
{BEFORE | AFTER}
{DELETE | INSERT | UPDATE [OF column [, column] ...]}
[OR {DELETE | INSERT | UPDATE [OF column [, column] ...]}] ...
ON [schema.]table
[ [REFERENCING { OLD [AS] old [NEW [AS] new]
| NEW [AS] new [OLD [AS] old] } ]
FOR EACH ROW
[WHEN (condition)] ]
pl/sql_block
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Hanh dong

m Ngon ngir PL/SQL
e ngon ngir thu tuc
e SQL va ngoén ngir lap trinh (gi&i han)
e cho phép str dung cau tric diéu khién
IF-THEN-ELSE, LOOP
e cho phép khai bao bién
e str dung dé dinh nghia triggers va thu tuc
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Hanh dong

m Khoi Iénh PL/SQL
DECLARE
khai bao bién
BEGIN
|énh ...
END.
RUN:;
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Vi du

m Toan ven tham chiéu

e gilra Inscription va Student

e tao trigger thwc hién kiém chirng toan ven tham chiéu
khi chén vao quan hé Inscription

m Sw kién
e chen vao Inscription
m Hanh dong

e kiém tra xem bang Student, tham khao cé ton tai trong
bang Student
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Vi du

CREATE TRIGGER verifstudent
BEFORE INSERT ON inscription
FOR EACH ROW
DECLARE
present integer;
BEGIN
select count(no) into present
from student  where no=:new.no;
if present <O
then  raise_application_error(-1, ‘no student’);
end if;
END.
RUN;

49






