Chwong 4
Lap trinh trong SQL




Khai niém lap trinh trong SQL

= 3p trinh CSDL: Giao tiép v&i chwong trinh (*ng
dung

=Chuong trinh bao gom: Bién (variable), cau Iénh SQL va
cau trac diéu khién.

» Cac khai niém co ban:
»Pinh danh (ldentifiers)

»Batch (tdp cac cau lénh T-SQL lién tiép két thuc bang
lénh GO)

» Script



Kiéu dir liéu trong T-SQL

»Kiéu dir liéu cua hé thdong (System - supplied
data type)
Kiéu dir liéu do nguwdi dung dinh nghia (User-
defined data type)




Kiéu div liéu ctia hé thong

Data type name | Class Size in Bytes
SmallDateTime | Date/Time 4

Date Date/Time 3

Cursor Special Numeric 1

Char Character Varies
VarChar Character Character
Text Character Varies

NChar Unicode Varies

NVarChar Unicode Varies




Kiéu div liéu ctia hé thong

Data type name Class Size in Bytes
Ntext Unicode Varies

Binary Binary Varies
VarBinary Binary Varies

Image Binary Varies

Table Other Special

XML Character Varies




Kiéu dir liéu ngwdi dung dinh nghia

»Tao kiéu di¥ lieu tr cac kiéu dir lieu cia SQL
Server

CREATE TYPE DBO.NAME
FROM datatype_name

» Tao kiéu di¥ liéu TABLE

CREATE TYPE DepiType AS TABLE (
Deptld INT, DeptName VARCHAR(30))




Cac toan twr dung trong T-SQL

» Toan tr toan hoc : */ + - %
»Toan tr so sanh; =, 1=, <> > < >= <=I< I>

»Toan tw luan ly: ALL, AND, ANY, BETWEEN,
EXISTS, IN, LIKE, NOT, OR, IS NULL, UNIQUE




Ham trong T-SQL

»Ham co san trong SQL

»Ham do ngwoi dung dinh nghia




Ham c6 san trong SQL

= Transact-SQL gom cac nhém ham sau:
= Ham thong ké (Aggregate Functions)
= Ham chuyén dbi (Conversion Functions)

»Ham ngay gio (Date Functions)

»Ham toan hoc (Mathematical Functions)

»Ham x& ly chuoi



Ham thong ké (Aggregate Functions)

Function

Return Value

Example

SUM(col_name)

Tra vé tong gia tri
trong co6t

SELECT SUM(soluong) AS Tong FROM
chitietHD

AVG(col_name)

Tra vé gia trj trung
binh trong cot

SELECT AVG(Dongia) AS DogiaTB FROM
ChitietHD

?@/UNT

Tra vé téng sb record
trong table théa dieu
kién cho trwdce

SELECT COUNT(*) AS tongsoHD FROM
ChitietHD WHERE Soluong > 100

MAX(col_name)

Tra vé gia tri I&n nhét
trong day gia tri

SELECT MAX(Soluong * Dongia) AS TTMax
FROM ChitietHD

MIN(col_name)

Tra vé gia tri nhd nhat
trong day gia tri

SELECT MIN(Sooluong * Dongia) AS TTMin
FROM ChitietHD




Ham chuyén doi (Convert Functions)

= Dung chuyén dobi gia tri cia mot kiéu div liéu nay
sang kiéu di liéu khac.

Cu phap

CONVERT(datatype[(length)], expression [,style])




Ham chuyén doi (Convert Functions)

» Trong do:
» datatype: kiéu dir liéu ca SQL Server.

= [ength: tuy chon chiéu dai cho kiéu char, varchar, binary
or varbinary, t6i da la 255

» Expression: xac dinh tén cot, hang, ham, bién hay moét
subquery

= Style: tuy chon xac dinh dang hién thi ngay khi chuyén tw
datetime/smalldatetime sang dang ky tw.



Ham ngay gio (Date Functions)

Datepart Abbreviation Values
Hour hh 0-23
Minute Mi 0-59
Second Ss 0-59
Millisecond Ms 0-999
Day of Year Dy 1-366
Day Dd 1-31
Week wk 1-53
Weekday dw 1-7
Month mm 1-12
Quarter qq 1-4
Year vy 1753-9999




Ham ngay gio (Date Functions)

»(Cac ham duoc dung voi DatePart

Ham

Gia trj tra vé

VD

GETDATE()

Tra vé ngay thang hién hanh

SELECT GETDATE()

DATEADD(datepart,
number,date)

Céng thém mot sb (number) vao
mot ngay (date) twong ng voi
datepart

SELECT DATEADD(mm,4,'01/01/99’) -
returns 05/01/99 in the current date
format

ATEDIFF(datepart,
ate1,date2)

Tra vé sb chénh léch gilra 2
ngay twong rng v&i datepart

SELECT
DATEDIFF(mm,’01/01/99’,05/01/99’) -
returns 4

DATENAME (datepart,date)

Tra vé tén thi cua ngay (date)

SELECT DATENAME(dw,’01/01/2000’)
- returns Saturday

DATEPART (datepart,date)

Tra vé sb twong (rng trong
datepart.

SELECT DATEPART(day,’01/15/2000’)
- returns 15

\




Ham toan hoc

Ham

Gia tri tra ve

VD

ABS(num_expr)

Tri tuyét dbi ciia mot sd

SELECT ABS(-43) > 43

CEILING(num_expr)

Lam tron vé sd nguyén gan
nhat (IGn hon) mot s6

SELECT CEILING(43.5) >44

FL?dR(num_expr)

Lam tron vé xudng nguyén
(nhd hon) mét so

SELECT FLOOR(43.5) >43

I;'/OWER(num_expr,y)

Ly thira ciia mot s6

SELECT POWER(5,2) >25

/ROUND(num_expr,Iength)

Lam tron dén sé 1é mong
muon

SELECT ROUND(43.543,1) 2
43.500

SIGN(num_expr)

Tra vé 1 néu num_expr>0,-1
néu num_expr <0 va 0 néu
num_expr =0

SELECT SIGN(-43) > -1

L SQRT (float_expr)

Tinh binh phwong ctia mot s

SELECT SQRT(9) >3

\




Ham x& ly chuoi

Function Description

LEFT(string, int) | Trich ra cac ky tw tlr bén trai cia chuoi

RIGHT( string, int) | Trich ra céc ky tw tlr bén tréi cta chuoi

LEN(string) Tra vé chiéu dai cla chudi

LOWER(string) | Chuyén sang chi thwdng

LTRIM(string) Loai bd ky tw khoang trang

NCHAR(int Tra vé so ky tw UNICODE




Bién

»Bijen cuc bd (Local variable)

= Cu phap khai bao:

DECLARE@ VariableName var_type

»Vidu: DECLARE @EmplIDVar int



Bién

»Gan gia tri cho bién: Khi mét bién dwoc khai
bao thi gia tri cua nd 1a Null

SET @VariableName = expression
or
SELECT{@VariableName=expression} [,...n]




Bién

» Vi du:

DECLARE @TenTP varchar(10)
SET @ TenTP = ‘HCM’
SELECT * FROM KhachHang
WHERE ThanhPho= @TenTP




Bién toan cuc (Global Variables)

» Bién toan cuc trong SQL 1a mdt ham hé thong.

»Gia tri trd vé cla ham dwoc hién thi bédi cau lénh
SELECT @@Variablename.

= KhAng gan gia tri cho bién toan cuc.

» Bién toan cuc khong co kiéu

= T&n bién dwoc bat dau voi @@.



Bién toan cuc (Global Variables)

= Mot so bién toan cuc théng dung
» @@SERVERNAME: tra vé tén cua server

» @@ROWCOUNT: sO dong chju tac dung cua cau
lénh cudi cung.

» @@ERROR: tra vé chi s6 index cua 16i
» @@IDENTITY: tra veé dinh danh .




Bién toan cuc (Global Variables)

Vi du:
Update Nhanvien
set TenNV= ‘Hoang’
Where HoNV="Nguyen’
If(@@rowcount =0)
begin
print ‘Khong co record nao duoc Update’

return
end



CAau truc diéu khién

»|F ... ELSE

IF boolean_expression

{sql _statement | statement_block}
|ELSE boolean_expression

{sql statement | statement_block}]




CAau truc diéu khién

=»BEGIN ...END

BEGIN
{sql_statement [ statement_ block}
END




CAau truc diéu khién

» Vi du:

if (select sum(soluong)
from chitiethoadon
where masach="s001")<20
begin
print N'Con sach trong kho’

end
else

print N'Da hét’




CAau truc diéu khién

=»WHILE

WHILE boolean_expression
{sql_statement [ statement_block)
[BREAK]

{sql_statement | statement_block)
[CONTINUE]




CAu truc diéu khién

Vidu 1:

DECLARE @counter INT

SET @counter=0

WHILE (@counter<20)

BEGIN
INSERT INTO nhomsachl
VALUES ( 'N@@'+CAST(@counter as char(2)),

N'Sach_'"+CAST(@counter as char(2)))

SET @counter=@counter+l

END




CAau truc diéu khién

»CASE
=»Cu phap CASE don gian

CASE input_expression
WHEN when_expression THEN result_expression | ...n |

|ELSE else_result_expression |

END




CAau truc diéu khién

= Cu phap CASE day du:

CASE
WHEN Boolean_expression THEN
result_expression | ...n |

| ELSE else_result_expression |
END




CAau truc diéu khién

=\/i du
SELECT Masach, SLton, Dongia, [Giamgia]=
CASE
WHEN SLton <=5 THEN ©.05
WHEN SLton BETWEEN 6 and 10 THEN ©.07
WHEN SLton BETWEEN 11 and 20 THEN ©.09
ELSE
0.1
END
from danhmucsach
order by MaSach




Thu tuc (Stored Procedures)
va Ham (Function)




Thu tuc (Stored procedure - SP)

®»Thu tuc: |3 mét doan ma chra cac khai bao hoac
cac cau lénh SQL.
» Stored procedure duwoc lwu trir trong danh muc CSDL

server va né co thé dwoc goi tir trigger, mét tha tuc khac
hoac moét rng dung phia client.

» Stored procedures cé thé dwoc tao trong CSDL va tai st
dung.

» Tha tuc nhan tham sé dau vao va tra vé mot két qua.



Loai thu tuc

» System SP (sp): dwoc lwu trir trong CSDL Master,
nhung co thé thwe thi & bat ky CSDL nao.
»sp helptext: In ndi dung cua rule, a default, an

unencrypted stored procedure, user-defined function,
trigger, computed column, or view.

»sp_help: Xuat thong tin vé mét déi twong ctia CSDL.

»sp _depends: Hién thj thong tin vé db6i twong cla
CSDL phu thuéc vao view(s), trigger(s), va
procedure(s) trong CSDL.



Loai thu tuc

L Extended SP (xp): dwoc tao tr ngdén nglr khac (C++,...)
va dwoc sir dung nhuw moét thu tuc cua SQL Server.

User_defined:

» | ocal sp: 1a doi twong trong CSDL dung dé thuc thi
cac tac vu, cé thé tao trong CSDL master.

» Temporary sp: local (t&n bat dau vai #) va global (tén
bat dau voi ##).



Tao thu tuc

= Cu phap:

CREATE PROC [EDURE ] procedure_name

| ; number | [ { @parameter data_type }

| VARYING ] [ = default ] | OUTPUT ] ] [,...n|]

| WITH { RECOMPILE | ENCRYPTION | RECOMPILE,
ENCRYPTION } ]

[FOR REPLICATION ]

AS sql_statement]| ...n |




Tao thu tuc

Vi du: tao thd tuc tinh téng tién cda mbi nhan vién

CREATE PROCEDURE TongtienHD
AS
SELECT MaNV, Tongtien=SUM(Soluong*Dongiaban)
FROM Hoadon h JOIN Chitiethoadon c¢
ON (h.MaHD= c.MaHD)
GROUP BY MaNV




Thwc thi thu tuc

= Execute: Dung dé thuc thi
» User-defined function.

» System procedure.

» User-defined stored procedure,

®» [ xtended stored procedure.



Thwc thi thu tuc

« Cu phap:

[ [ EXEC[ UTE ] ] {I| @return_status = ]
{ procedure_name | ;number ] |
@procedure_name_var

}

[ [ @parameter =] { value | @variable |
OUTPUT] | [ DEFAULT ] ] [,...n ]
[ WITH RECOMPILE ]




Thwc thi thu tuc

= Hoac:

EXECUTE ProductName [ ; number |
|<parameter>[, ...n]| OUTPUT |]

Vi du: exec TongtienHD



Hiéu chinh thu tuc

»Cu phap:

ALTER PROC|EDURE] procedure_name
[WITH option]
AS

sql_statement [...n]




Xéa thu tuc

»Cu phap:

DROP PROC owner.stored_procedure_name




Tham so trong thu tuc

= |nput parameter:

CREATE PROCEDURE procedure_name
[@parameter_name data_type] [=default_value]
[WITH option]

AS

sql_statement [...n]




Tham so trong thu tuc

Vi du1: Tinh téng tién héa don ctia mdt nhan vién tuy y

CREATE PROCEDURE TongtienHD_TS @manv char(5)
AS

SELECT h.Mahd, Tongtien=SUM(Soluong*Dongiaban)
FROM Hoadon h JOIN Chitiethoadon c¢
ON (h.MaHD= c.MaHD)
where manv=@manv
GROUP BY h.Mahd

Thyre thi

exec TongtienHD ts 'nveos5'



Tham so trong thu tuc

» Qutput parameter

CREATE PROCEDURE procedure_name

@parameter_name data_type] [=default_value]
OUTPUT

'WITH option]

AS

sql_statement [...n]




Tham so trong thu tuc

» Vi du:
CREATE PROC count _row

@movie_count int OUTPUT
AS
SELECT @movie count = COUNT(*) FROM Movie
GO

Khi thuc thi output parameter: can khai bao bién dé luu triv gia tri
fra vé cua output parameter

DECLARE @num int
EXEC count row @num OUTPUT
SELECT @num



Ham (FUNCTION)

»Ham hé thong (System function):

» Aggregate funtion: avg(), count(), count(*), sum(),
max(), min(),...

»Other function: getdate(), month(), upper(),
user_name(),@@rowcount,...



Ham (FUNCTION)

»Ham do ngu¢i dung dinh nghia (User-defined
function):

=Dinh nghia ham T-SQL c6 thé nhan mét hodc nhiéu tham
sO dau vao va tra vé mét gia tri don hoac mét bang gia tri

»Co6 3 loai ham do ngu¢i dung dinh nghia:

» Scalar: trd vé mét gia tri don dwa trén gia tri dau vao.
= Multi-statement Table-valued: trd vé mét tap cac dong.
= |nline Table-valued: trd vé mot tap cac dong.



Ham (FUNCTION)

» Scalar function:

CREATE FUNCTION [ owner_name. | function_name
([ { @parameter_name [AS] scalar_parameter_data_type

[=default]}[,.n]])
RETURNS scalar_return_data_type.

|[WITH < function_option> [ [] ...n] |
[AS ]
BEGIN
function_body

RETURN scalar_expression
END




Ham (FUNCTION)

»\/i du: viét ham tinh téng sb héa don trong mot
thang tuy y

CREATE FUNCTION TongsoHD (@thang tinyint )
RETURNS tinyint
AS
BEGIN
DECLARE @SoHD tinyint
SELECT @SoHD = count(MaHD)
FROM Hoadon
WHERE month(NgayBan)= @thang
RETURN @SoHD
END




Ham (FUNCTION)

» Thwc thi ham:
»Ham dwoc goi trong cau Iénh SQL

Vidu: select [dbo].[TongsoHD] (7)




Ham (FUNCTION)

OdTable-valued Functions

CREATE FUNCTION [ owner_name. | function_name

([{ @parameter_name

|AS] scalar_parameter_data_type |= default ]} [,.n]])
RETURNS TABLE

|[WITH < function_option>[[,]..n]]

[AS ]

RETURN [(] select-stmt [)]




Ham (FUNCTION)

»\/i du: viét ham tinh diém trung binh cla sinh vién

create function trungbinhl()
returns table

as
return
select s.masv, tensv, tb=round(avg(diemlanl),l)
from SINHVIEN s inner join KETQUA k on s.masv=k.masv
group by s.masv, tensv
go

» Thyc thi select *from [dbo].[trungbinhl]()



Ham (FUNCTION)

» Multistatement Table-valued

CREATE FUNCTION [owner_name.|function_name
([{@parameter_name [AS] data_type [=default]} [,..n]])
RETURNS @return_variable
TABLE ({column_definition | table_constraint} [ ,...n ])
[WITH { ENCRYPTION | SCHEMABINDING } [ [,] ...n] |
[AS]
BEGIN
function_body
RETURN
END




Ham (FUNCTION)

»\/i du:

create function tbinh(@masv char(5))
returns @tbinh table(masv char(5), Tensv varchar(20), DiemTB float)
as
begin
insert into @tbinh
select s.masv, TenSV, diemtb=round(avg(diemlanl),1)
from SINHVIEN s, KETQUA k
where s.MaSV=k.MaSV and s.masv=@masv
group by s.masv, TenSV
return

end



Bai tap

»Cau 1: Viét ham dém sb san pham co tir ‘box’ &
trong quy cach san pham (Quantity per Unit)
Cau 2: cai tién ham & cau 1 dé dém sb san
phdm cd chiva chudi con bat ky trong quy cach
san pham

»Cau 3: Tinh tbng doanh thu ban hang do cac
nhan vién & cung 1 thanh pho lap



Bai tap (tt)

»Cau 4: Viét ham f_capnhatsp(p1, p2, m, s) — thuc
hién — kiém tra néu san pham cé ma P1 dwoc
ban trong thdng @m c6 sb lwong > @s thi giam
don gia ban xudng p2 (%). =>Tra vé sd lwong
san pham co6 diéu chinh gia

»Cau 5: Twong tw cau 4 — nhwng ham tra vé danh
sach cac san pham co diéu chinh gia



IGGERS




Trigger

» Trigger |a mét loai thu tuc dac biét, tw déng thwe thi khi
MmOt s kién xay ra trong database server.
DML triggers: thwc thi khi nguwdi dung co hiéu chinh di
lieu thébng qua moét sw kieén ngébn ngtr thao tac dir lieu
(DML).

= DML events gdm: cac cau |énh
» INSERT
» UPDATE,
»DELETE




Tao trigger

= Cu phap tao trigger:

CREATE 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 |

3}




Tao trigger

®» Schema_name:. tén cua luoc do chua trigger.

» /able | view. tén bang hodc View ma trén do trigger
thuc thi.

= WITH ENCRYPTION: mé& héa trigger.
=FOR | AFTER | INSTEAD OF: loai trigger

= [DELETE] [,] [ INSERT ] [, ] [ UPDATE ]: céc
hanh dong kich hoat trigger.




Loal trigger

»AFTER trigger hoac FOR trigger :

»Thwec thi sau khi thwec hién insert hoac delete cac
dong trong table, goi la reactive, chi tao trén table.

»Khi tao trigger néu khdng chi dinh ré thi méac dinh 1a
AFTER Trigger




Loal trigger

» INSTEAD OF triggers:

» Kiém tra trwdc khi thwe hién Insert hodc Delete, goi
la proactive, tao trén table va view.

» Table1 co trigger1, table2 qé trigger2, néu thao tac
trén table1 co lién quan dén table2 thi trigger2 tw

dong thwe thi, goi Ia trigger 16ng (Nested Trigger)




Loai trigger

For/After Instead of
- Chi ap dung cho table - Ap dung cho table, view
- C6 thé dinh nghia nhiéu trigger - Chi dinh nghia mét Trigger trén
trén mét hanh déng 1/U/D mot hanh dong I/U/D
Thwc thi sau khi : - Thi hanh trwéce khi:
+ X ly rang bubc + X ly rang bubc
+ Thwc hién xong hanh déng + Thay thé hanh ddng phat sinh
I/U/D phat sinh trigger trigger
- Khéng xay dwng duoc trén table
c6 ap dung cascade D/U




Hanh dong kich hoat trigger

»[DELETE] [, ] [INSERT] [, ] [UPDATE] : thao tac
ma khi thwc hién thi trigger tw dong thwc thi.

»Khi Insert mau tin m&i vao bang thi mau tin méi doé
cting lwu trong bang INSERTED

=Khi Delete mau tin trong bang thi mau tin bi xoa
dwoc di chuyén sang bang DELETED.

= Khi Update mau tin trong bang thi bang dwoc cap
nhat va bang INSERTED déu chtra mau tin mai, con
DELETED chta mau tin ca.



Thubc tinh cua trigger

=» WITH APPEND

» Chi dinh thém mét trigger

= \NITH APPEND khéng dwgc dung voi INSTEAD OF triggers.
=» NOT FOR REPLICATION

= Trigger sé& khong thwe hién khi bang c6 lién quan dén ky thuat
sao chép nhan ban (relication)

» sql_statement: cau |énh SQL cha diéu kién va hanh déng
cua triiger.



Tao trigger

Vi du:
CREATE TRIGGER NoDelete
ON Product
FOR DELETE AS
IF(SELECT ProductiID FROM Deleted )=12
BEGIN

Print “You cannot delete the Productid=12’

RollIBack transaction
END



Tao trigger

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

RollIBack Transaction
END




Tao trigger

Vi du:
CREATE TRIGGER NoupdareOrders
ON Orders
FOR Update AS
IF (Select OrderDate from Deleted) > Getdate()
BEGIN

Print ‘Ngay lap hoa don <=ngay hien hanh’

RollIBack Transaction
END



Vi du

CREATE TRIGGER trInsNV
ON NHANVIEN

FOR INSERT

AS

RAISERROR('%d hang da duoc them vao bang
NHANVIEN', 0, 1,@@rowcount)

=Trigger nay tw dong dwoc thwe hién moi khi cé ban ghi
m¢&i dwoc chén vao bang NHANVIEN




Vi du

CREATE TRIGGER trDelNV
ON NHANVIEN

FOR DELETE

AS

RAISERROR('%d hang bi xb6a  trong bang
NHANVIEN', 0, 1,@@rowcount)

= Trigger nay tw dong dwoc thwe hién moéi khi c6 mét hodc
nhiéu ban ghi bi x6a & bang NHANVIEN




Vi du

CREATE TRIGGER trUpNV
ON NHANVIEN

FOR UPDATE

AS

RAISERROR('%d %d hang da dwoc stra & bang bang
NHANVIEN', 0, 1,@@rowcount)

< Trigger nay tw dong dwoc thwe hién moi khi co6 mot cau lénh
Update duwoc thwe hién trén bang NHANVIEN.



Hiéu 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 |

}}




Vi du: Dam bao rang buéc toan ven dir liéu

CREATE TRIGGER trDelNV
ON NHANVIEN
FOR DELETE

S

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

CREATE TRIGGER trDelPhong
ON PHONG

FOR DELETE

AS

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




Mot s6 chu y khi dung trigger

= Mot bang co nhiéu trigger
= MOi mét trigger co tén duy nhat

» Trong trigger thwdong ding ménh dé IF
EXISTS




Vi du

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

create trigger ktkhoangoai
on dmsach for insert

as
if exists(select * from inserted
where manhom not in(select manhom from nhomsach))

begin
print 'Ma nhom khong ton tai'
rollback transaction

end



Hiéu chinh Triggers

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

» Xoa trigger:
»DROP TRIGGER Trigger_Name



