Chuong 8

TRIGGERS




No6i dung

e Dinh nghta trigger
e S dung trigger
e Cac loai triggers
e INSERT triggers
e UPDATE triggers
e DELETE triggers




Pinh nghia

® A trigger la mot loai Procedure dac biet, no
dwoc dinh nghia dé tw déng thwe thi khi co
moOt cau lénh Insert, Update, Delete duwoc
str dung.

® Trigger dung dé rang budc cac qui tac quan
ly, kiéem soat tinh toan ven dir liéu mét cach
tw déng khi di¥ liéu bi hiéu chinh.

® Trigger tw dong thwc thi, khong goi trigger
thi hanh mét cach trwce tiép.




/

Sw dung Triggers

Trigger dwoc dinh nghia trén 1 table cu thé, nhwng
khdng thé tao trigger trén temporary hay system table.
Khéng goi trwc tiép hodc truyén nhan tham s6 dbi voi
trigger

Co6 thé dworc kich hoat b&i nhiéu hon 1 event

Pwoc s dung hau hét cac phéat biéu T_SQL dé viét
trigger All CREATE, ALTER, DROP, GRANT,
REVOKE, DENY ,LOAD, RESTORE ,RECONFIGURE
TRUNCATE TABLE ,UPDATE STATISTICS, SELECT
INTO




7

Sw dung Triggers

\_

« XU ly hanh ddng trén nhiéu dong.

o Doc dir liéu tir cac Table khac trong CSDL
khac.

« Khéng ngan ngtra thay doi cau tric, ma quan

tam dén sw thay doi hay x6a di liéu trong céc

bang c6 quan hé v&i nhau.

_/
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Sw dung Triggers

o Cac Constraint kiém tra trwdc, sau dé moi téi
Trigger.

« Khéng nén ding qué nhiéu trigger trong mot
table.

o Khéng thé tao trigger trén cac doi twong &
Temporary.

« Khéng nén thiét ké Trigger tra vé tap két qua dé
dam bao tinh chat chuyén tac gilra cac user va

\ lap trinh. /
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Creating Triggers

Syntax
CREATE TRIGGER trigger_name

ON table [WITH ENCRYPTION]

{FOR | AFTER| INSTEAD OF}
{[INSERT][,]JJUPDATE][,][DELETE] }

[WITH APPEND] [NOT FOR REPLICATION]
AS

sgl_statement[...n]

Xem thong tin vé trigger : lwu trong table sysobjects
va syscomments
Sp_helptext Trigger Name

Sp_helptrigger Table_Name
\ Sp_depends Table Name /




/

™

Hanh dong kich hoat trigger

[DELETE] [, ][INSERT] [, ] [UPDATE] : thao tac ma
khi thwee hién thi trigger tw dong thwc thi.
Khi Insert mau tin ma&i vao bang thi mau tin moi do
cling lwu trong bang INSERTED
Khi Delete mau tin trong bang thi mau tin bi xoa
dwoc di chuyén sang bdng DELETED.
Khi Update mau tin trong bang thi bang dwoc cap
nhat va bang INSERTED chtra mau tin mai, con
DELETED chira mau tin ca. /
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Thuoc tinh cua trigger

\_

WITH APPEND

Chi dinh thém mét trigger

WITH APPEND khoéng dwoc dung véi INSTEAD
OF triggers.

NOT FOR REPLICATION
Trigger sé khong thwc hién khi bang cé lién quan
dén ky thuat sao chép nhan ban (relication)

sqgl_statement: cau lénh SQL chira diéu kién va
hanh ddng cua triiger.
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Greating Triggers

® AFTER ftriggers (mac dinh): khi delete hay insert mét
dong vao Table, sau khi thwc hién thi Trigger moi tw
doéng thwc thi goi la reactive.

® INSTEAD OF triggers: kiém tra trwdc khi Insert/Delete.
Khéng xay dwng duoc trén table co ap dung cascade
delete/ update

® Nested trigger: table 1 co6 triggerl, table 2 co trigger 2,
néu thao tac trén Table 1 ma co lién quan dén Table 2
thi Trigger 2 sé thwc thi con goi 1a 16ng Trigger /
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Greating Triggers

™

For/After

Instead of

- Chi ap dung cho table

- Ap dung cho table, view

- C6 thé dinh nghia nhiéu trigger
trén mot hanh déng I/U/D

- Chi dinh nghia mét Trigger trén
mot hanh déng 1/U/D

Thwc thi sau khi :

+ X ly rang buéc
+ Thwc hién xong hanh dong
I/U/D phat sinh trigger

- Thi hanh trw&c khi:
+ X ly rang buéc
+ Thay thé hanh dong phat
sinh trigger

- Khong xay dwng dwoc trén table

2

cO ap dung cascade D/U /
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Greating Triggers

~

AFTER trigger

INSTEAD OF trigger

Thuwc thi - Thwe thi cac RBTV Tao table inserted va
e Bat cO sw kién deleted.
eTao table inserted va e Thyrc thi code trong
deleted. trigger
eThuc thi sy kién bay eThyc thi cac RBTV
trigger bd qua sy kién bay
e Thirc thi code trong trigger | trigger

Rang buéc Khéng gi¢i han Khong cho phép

tham chiéu

Table inserted
va deleted

Khong cho phép column cé
kiéu di¥ liéu text, ntext,
image

Cho phép column c6 kiéu
dr liéu text, ntext, image

12
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Example

CREATE TRIGGER ThemxoaCTHD ON [Order Details]
FOR INSERT, UPDATE

AS

Raiserror (‘Co %d dong da duoc hiéu
chinh’,0,1,@@rowcount)

RETURN

\_ _/
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Vi du:
CREATE TRIGGER NoDelete
ON Product
FOR DELETE AS
IF(SELECT ProductiID FROM Deleted )=12
BEGIN
Print “You cannot delete the Productid=12’

RollBack transaction
END

14
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Vi du:
CRETE TRIGGER NoUppdate
ON Product
FOR Update
IF Update(ProductiD)
BEGIN
PRINT “You cannot update Productid’

RollIBack Transaction
END

15
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Hicu chinh Triggers

Cu phap:

ALTER TRIGGER | schema_name . |trigger name
ON { table | view }
[ WITH ENCRYPTION |
{
{{ FOR | AFTER | INSTEAD OF }
{ [DELETE] [,] [ INSERT ] [, ] [ UPDATE ] }
[ WITH APPEND ]
[ NOT FOR REPLICATION ]
AS
sql_statement | ...n ]

}}

16

16
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d

Vi

u

du: Dam b3do rang buéc toan ven

licu

\_

CREATE TRIGGER trDelNV
ON NHANVIEN

FOR DELETE

AS

RAISERROR('%d hang bi xoa trong bang NHANVIEN', O,
1,@@rowcount)

CREATE TRIGGER trDelPhong
ON PHONG

FOR DELETE

AS

DELETE NHANVIEN FROM NHANVIEN ,DELETED WHERE
DELETED.MAPHONG =NHANVIEN.MAPHONG

17
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Mot s6 cha y khi dung trigger

™

Mt bang co nhiéu trigger
M&i mét trigger c6 tén duy nhat

Trong trigger thwdng ding ménh dé IF EXISTS

18
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Vi du

™

Tao mot trigger kiém tra khoa ngoai Manhom khi nhap dir liéu
vao bang Danhmucsach

create trigger ktkhoangoal
on dm=sach for insert
as
if exizt=s(zelect * from inserted
where manhom not in(select manhom from nhom=sach))
begin
print 'Ma nhom khong ton tai'
rollback transaction
end

_/
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Hi¢u chinh Triggers

Vi du:
ALTER TABLE [Order Detalls]
DISABLE TRIGGER ALL

Xoa trigger:
DROP TRIGGER Trigger _Name

Chu y: IF UPDATE khéng st dung dwoc dbi véi cau
léenh DELETE.
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Cac loai Triggers

\_

Insert lrEeers
Unclate Trggers
Delete Trigeers

-/
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Insars

Insert trigger: Trigger sé dwoc thwe thi khi c6 mau tin
chén vao bang, SQL server tao ra bang mang tén
INSERTED dé Iwu cac mau tin chén, trong Trigger ta
c6 thé tham khao dén mau tin nay.
Cac buédc thwe hién
Step 1
INSERT statement to a table with an INSERT trigger defined
Step 2
INSERT Statement Logged

Step 3
\ Trigger Actions Executed /

22
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Insars

Order;Detalls;

TRIGGER Actions Execute

Trigger Code:

USE Northwind
CREATE TRIGGER OrdDet_Insert

ON [Order Details]
FOR INSERT

AS

UPDATE P SET

UnitsInStock = (P.UnitsInStock - I.Quantity)
FROM Products AS P INNER JOIN Inserted AS T
ON P.ProductID = I.ProductID

\eor=

OrderID|ProductIDUnitPrice | Quantity | Discount
10522] 10 31.00 7 0.2
10523 | 41 9.65 Q 8
10524 7 30.00 :
10523 2 | 1900 5 | 02

— |

Producm
ProductID |UnitsinStock| ...| ...
1 15
2 10
3 65
4 20
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Insars

Example:
CREATE TRIGGER Trg_NgayLap_ NgayGiaoHD
ON Orders AFTER INSERT
AS
DECLARE @NgayLapHD DateTime, @NgayGiao DateTime
SELECT @NgayLapHD=hd.Orderdate, @NgayGiao=hd.Required
FROM Orders hd INNER JOIN Inserted i ON hd.Orderid=i.orderid
If @NgayGiao<@NgayLapHD
BEGIN
RAISERROR(500103,10,1)
ROLLBACK TRANSACTION

END
\ INSERT HoaDon VALUES (1003,'1/1/2004','N',' TP. HCM',lll,‘12/24/2003)‘)/

24
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Insars

MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1001 12/23/2003 | N Tp. HCM 12/28/2003 | CDCN4
1002 01/01/2004 | X Can Tho 01/05/2004 | DHCT
1003 01/01/2004 | N Tp. HCM 03/03/2004 | CDCN4
INSERT HoaDon
VALUES (1003,'1/1/2004','N','TP. HCM',111,"12/24/2004) INSERT Trigger
MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao | MaKH
1003 |01/01/2004 | N Tp. HCM 03/03/2004 | CDCN4

i% Inserted Table

_/
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Insars

Example: kiém tra khéa chinh

\_

CREATE TRIGGER ktTonTai ON [Orders] FOR INSERT AS

IF EXISTS (SELECT * FROM INSERTED I inner join Orders o
ON 1.0Orderid = 0.Orderid

BEGIN

printf “Da c6 héa don nay rodi, nhap lai”

ROLLBACK TRANSACTION
END

26
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Insars

Example: kiém tra ton tai khéa ngoai

\_

CREATE TRIGGER ktTonTai ON [Order details] FOR INSERT AS

IF NOT EXISTS (SELECT * FROM INSERTED I inner join Orders o
ON i.Orderid = 0.Orderid

BEGIN

Raiserror(60000,16,1,°Orderid’,’Order

details’,Orderid’,’Orders’)

ROLLBACK TRANSACTION
END

27
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Trgpgers

Delete trigger: Trigger sé dwoc thwe thi khi cé mau
tin xbéa khoi bang, SQL server tao ra bang mang tén
DELETE dé Iwu cac mau tin bi x0a, trong Trigger ta
c6 thé tham khao dén mau tin nay.

C6 3 cach rang budc khi str dung DELETE trigger.
The Cascade method
The Restrict method
The Nullify method

\_ _/
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Trlggers

™

Trigger Actions Execute

USE Northwind

CREATE TRIGGER Category_Delete
ON Categories
FOR DELETE

AS
UPDATE P SET Discontinued = 1

ProductID

Discontinued| ...| ...

1

2
3
4

FROM Products AS P INNER JOIN deleted AS d
ON P.CategoryID = d.CategoryID
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Trlgpgers

Example:

ALTER TRIGGER Trg_Xoa_HD

ON Orders AFTER DELETE

AS

SET NOCOUNT ON

IF EXISTS (SELECT * FROM Deleted)

BEGIN
DELETE [Order Details] WHERE [Order details].Orderid
IN (SELECT hd.Orderid FROM orders hd
INNER JOIN Deleted d ON hd.Orderid=d.Orderid)

RAISERROR('Cac chi tiet HD da bi xoa',10,1)
END

SET NOCOUNT ON

DELETE Orders WHERE Orderid=10178

30
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Trlgears

MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1001 | 12/23/2003 N Tp. HCM 12/28/2003 | CDCN4
1002 |01/01/2004 X Can Tho 01/05/2004 | DHCT
1003 01/01/2004 Ny TGV 22/02/90N4

%i} DELETED from HoaDon WHERE MaHD=1003

iﬁ} Deleted row

DELETED Trigger

MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao | MaKH
1003 01/01/2004 N Tp. HCM 03/03/2004 CDCN4




/

\
UateNiigyels

Update trigger: moéi khi ¢6 mau tin nao dé dwoc cap
nhap, gia tri nhirng cot lién quan dén trigger sé dwoc
kiém tra trwdc khi cAp nhap. Mau tin bi cap nhat sé
dwoc sao lwu vao bang insert (chra gia tri moi) va
bang Delete(chira gia tri ci).

Cac buédc thwe hién
Step 1.

DELETE Statement to a Table with a DELETE Statement Defined
Step 2

DELETE Statement Logged

Step 3
Trigger Actions Executed /

32
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TRIGGER Actions Execute

gSE Northwind
CREATE TRIGGER Employee_Update
ON Employees
FOR UPDATE
AS
IF UPDATE (EmployeelD)
BEGIN TRANSACTION
RAISERROR ('Transaction cannot be processed. \
ex%%% Employee ID number cannot be modified.', 10, 1)
ROLLBACK TRANSACTION

Transaction cannot be processed.
&***** Member number cannot be modified
EmployEES
EmployeelD| LastName FirstName  Title

HireDate
1 Davolio | Nancy | Sales Rep| ~~~

@ Fuller Andrew| Vice Pres.| ~~~

3 Leverling | Janet | Sales Rep| ~~~
Peacock | Margarg Sales Rep
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Ynakarie Trggers

™

MaHD NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1001 12/23/2003 N Tp. HCM 12/28/2003 | CDCN4
1002 01/01/2004 X Can Tho 01/05/2004 | DHCT

= \

%I;:} UPDATED HoaDon SET MaKH=TH3’ WHERE MaHD=1003

% UPDATE ROW

UPDATED Trigger

3

MaHD

NgayLapHD

LoaiHD

NoiChuyen | NgayGiao

MaKH

\_

_/
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UateNiigyels

™

\_

MaHD NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1001 12/23/2003 N Tp. HCM 12/28/2003 | CDCN4
1002 01/01/2004 X Can Tho 01/05/2004 | DHCT
1003 01/01/2004 N Tp. HCM 03/03/2004 thi
%‘:} INSERTED Table UPDATED Trigger
MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1003 |01/01/2004 [N Tp. HCM 03/03/2004 | th3
% DELETED Table
MaHD | NgayLapHD | LoaiHD | NoiChuyen | NgayGiao MaKH
1003 |01/01/2004 | N Tp. HCM 03/03/2004 | CDCN4 /
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/@ rlgers A

Example

CREATE TRIGGER NoUpdateProduct

ON Orders

FOR UPDATE AS

IF (SELECT Orderdate FROM inserted)>= getdate()
BEGIN

PRINT ‘Ngay lap phai lon hon hay bang
ngay hom nay'

\ ROLLBACK TRANSACTION /
END

36




/@ rlgers A

\ =

Bai tap

1 Tao trigger khi thém vao bang chi tiét hda don thi
cap nhap lai tong tién cta hoa don d6 trong bang hoa
don

2 Tao trigger khi thém vao bang chi tiét hoa don thi
cap nhap lai so lugng ton cta san pham trong bang
san pham

37
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Nested Triggers

= Thao tac cua mot trigger keo theo viéc thi hanh
mot trigger khac, cac trigger nay duoc goi la
trigger 10ng nhau.

= C6 thé 1ong toi da 32 cap.

s Cac trigger dugc xem nhu mot don vi th1 hanh
transaction. Do vay, mot trigger trong day trigger

16ng nhau bi 161, thi SQL Server sé& rollback tat ca
cac action da thuc hién boi1 cac trigger.

\_ _/
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Nested Triggers

Stra data
trén table 1

Sira data Goi
trén table 2

Thue hién

* Trigger go1 chinh no (recursive trigger ) :
D¢ tao trigger dang nay phai bat option cua database:
sp_dboption database name, ‘rescusive triggers’, True

Goi
Stra data trén table 1 - @

\ Thl.l’c hién
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Nested Triggers

Goi :
Stra data trén Triggerl
tablel

A
Thuyc hién
Thuwce hién
v
Trigger2 Stra data trén
Goi table2
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INSTEAD OF Trigger on View

Miaws dadinition

CREATE VIEW service view
AS

SELECT o.Productid as mal, p.Productid as ma2,
ProductName , orderid

FROM Products p JOIN [order details] o
ON p.productid =o.productid

\_ _/
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INSTEAD OF Trigger on view (contd.)

Tigtergetiniion
CREATE TRIGGER del_service
ON service_view
INSTEAD OF DELETE
AS
DELETE Products WHERE Productid IN

(SELECT mal FROM DELETED)
DELETE [order details] WHERE productid IN

\ (SELECT ma2 FROM DELETED) /

42
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INSTEAD OF TRIGGERS

INSTEAD OF Triggers

Trigger nay sé thi hanh thay cho cac cau lénh
Insert, Delete, Update. Khi tao trigger kiéu nay
ban phai viét lai cac 1&énh Insert, Delete, Update
doi voi div liéu.

C6 thé 4p dung cho ca View va Table.

Khong cho phép ap dung vo&i cac View co lwa
chon With Check Option

\_ _/
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INSTEAD OF TRIGGERS

Example: tests the quantity of a product in stock
before accepting an order

CREATE TRIGGER InsOrdDet ON [Order Details]

INSTEAD OF INSERT

AS

DECLARE @qty int

SELECT @qty=quantity FROM Inserted

IF @qty<= (SELECT UnitsinStock FROM Products P JOIN Inserted | ON
P.ProductID = I.ProductID)

INSERT INTO [Order Details]
SELECT * FROM Inserted
ELSE

44



/Enforcing Data Inteqrity

CREATE TRIGGER BackOrderList_Delete
ON Products FOR UPDATE

AS

IF (SELECT BO.ProductID FROM BackOrders AS BO JOIN
Inserted AS I ON BO.ProductID = I.Product_ID
) >0

BEGIN
DELETE BO FROM BackOrders AS BO
INNER JOIN Inserted AS I
ON BO.ProductID = I.ProductID

END

Back@rders
ProductID |UnitsInStock| ...| ... ProductID| UnitsOnQOrder
1 15 q 1 15
2 15 12 10
3 65 3 65
4 20 Trigger Deletes Row 15

45



/~ Enforcing Business Rules
Products with Outstanding Orders Cannot Be Deleted

IF (Select Count (*)

) >0
ROLLBACK TRANSACTION

prodliote

FROM [Order Details] INNER JOIN deleted
ON [Order Details].ProductID = deleted.ProductID

DELETE statement executed on  Trigger code [
Product table checks the Order Details

il O1CrDETATE

™

Transaction
rolled back

ProductID|UnitsinStock| ...| ... OrderID|ProductID\UnitPrice| Quantity| Discount
1 15 10522 10 [ 3100| 7 | 0.2
2 0 /40523 2 [19.00 ((C9)| 0.15
3 65 10524| 41 | 965 | 24 | 00 T
4 20 10525 7 | 30.00

/

'Transaction cannot be processed
'This product has order history




VD: cap nhat diém mén hoc -> tw ddng cap nhat gpa \
CREATE TRIGGER auto_updateGPA ON enroll
FOR UPDATE, DELETE
AS

UPDATE Student
SET GPA = agv(mark)
FROM Student s INNER JOIN enroll e ON s.SID =e.SID
WHERE e.SID in (SELECT SID FROM deleted)
VD: m6ét sinh vién khdng dwgc hoc qua 10 mon
CREATE TRIGGER overTotalcCourse ON enroll
FOR INSERT
AS

IF EXISTS (SELECT 1 FROM enroll WHERE SID in
(SELECT SID FROM inserted)

GROUP BY SID
HAVING COUNT(CID) > 10 /

)
ROLLBACK TRAN
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Triggers

Cap nhat diém mon hoc thédng qua view
CREATE VIEW V_enroll
AS
SELECT * FROM enroll

CREATE TRIGGER update_mark ON V_enroll
INSTEAD OF UPDATE
AS
UPDATE enroll
SET mark = v.mark
FROM enroll e INNER JOIN inserted | on e.SID=i.SID AND

\ e.CID =s.SID /

48




/ S dung ménh dé IF UPDATE trong \
trigger

Vi du 5.13: Xét lai vi du v&i hai bang MATHANG va
NHATKYBANHANG, trigger dwéi day duoc kich hoat
khi ta tién hanh cap nhat cdt SOLUONG cho mét ban
ghi cua bang NHATKYBANHANG (lwu y Ia chi cap nhat
dung mét ban ghi)

\_ _/
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/ S dung ménh dé IF UPDATE trong
trigger

CREATE TRIGGER trg_nhatkybanhang update soluong
ON nhatkybanhang

FOR UPDATE
AS

IF UPDATE(soluong)

UPDATE mathang

SET mathang.soluong = mathang.soluong —

(inserted.soluong-deleted.soluong)

FROM (deleted INNER JOIN inserted ON

deleted.stt = inserted.stt) INNER JOIN mathang
\ ON mathang.mahang = deleted.mahang

50




/ S dung ménh dé IF UPDATE trong \
trigger

V&i trigger & vi du trén, cau lénh:
UPDATE nhatkybanhang
SET soluong=soluong+20
WHERE stt=1

sé kich hoat trigger (rng v&i ménh dé IF UPDATE
(soluong) va cau Iénh UPDATE trong trigger sé dwoc
thwc thi.
Tuy nhién cau Iénh sau lai khong kich hoat trigger nay
UPDATE nhatkybanhang
SET nguoimua='Mai Hru Toan’

\ WHERE stt=3 /
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/ S dung ménh dé IF UPDATE trong \
trigger

Vi du 5.14: Gia st ta dinh nghia bang R nhuv sau:
CREATE TABLE R
(A INT,
B INT,
C INT
)
va trigger trg_ R _update cho bang R:
CREATE TRIGGER trg_R_test
ON R
FOR UPDATE
AS
IF UPDATE(A)

Print 'A updated'
\ IF UPDATE(C) /
Print 'C updated'
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/ S dung ménh dé IF UPDATE trong \
trigger

Cau lénh:

UPDATE R SET A=100 WHERE A=1
sé kich hoat trigger va cho két qua la: A updated
va cau lénh:
UPDATE R SET C=100 WHERE C=2
cling kich hoat trigger va cho két qua la: C updated
con cau lénh:

UPDATE R SET B=100 WHERE B=3 hién nhién sé& khong
Kich hoat trigger

\_ _/
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