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Bai 6: Stored Procedure and Advance T-SQL

Trong bai nay ching ta s& tim hiéu mot s6 cach import va export data trong SQL Server. Sau dé sé&
ban qua céc loai Stored Procedure va Cursor.

6.1. St dung bep va BULK INSERT dé import data

bcp 1& mét command prompt dung dé€ import hay export data tir mot data file (Text file hay
Excel File) vao SQL Server hay ngudc lai. Thudng khi muSn chuyén mét s6 lugng 16n data tir mdt database
system khac nhu Oracle, DB2...sang SQL Server trudc hét ta sé export data ra mét text file sau dé import
vao SQL Server dung bcp command. Mot trudng hgp thong dung han la ta export data tir SQL Server sang
mét Microsoft Excel file va Excel file nay c6 thé la input cho mdt program hay mdt database system khac.

Chiing ta cling c6 thé chuyén data vao SQL Server ding cau Iénh BULK INSERT. Tuy nhién
BULK INSERT chi c6 thé import data vao trong SQL Server ch(f khong thé export data ra mot data file
nhu bep.

DE cb thé insert data vao SQL Server Database, data file phai c6 dang bang nghia la c6 céu trdc
hang va cot. Chi y khi data dugc bulk copy (copy hang loat diing bcp hay BULK INSERT) vao mot table
trong SQL Server thi table dé phai ton tai va data dudc cong thém vao (append). Ngugc lai khi export data
ra mot data file thi mot file méi s€ dugc tao ra hoac data file sé bi overwrite néu no ton tai.

CU phép day du cla lénh bep cd thé xem trong SQL Server Books Online. O ddy chi trinh bay
mot s6 vi du don gian vé cach st dung bcp command va BULK INSERT.

Vi du 1: Gia sir ban mudn export data tUr table Orders trong PracticeDB (ddy la database dugc
tao ra trong bai tdp s6 1 ) ra mét text file trong d6 cac cdt dudc phan cach bang ddu ";". Ban c6 thé lam
nhu sau: m& DOS command prompt va danh vao dong Iénh sau:

bcp PracticeDB..Orders out c:\Orders.txt -c -T —t;
Trong vi du trén ta mu6n bulk copy table Orders ra mot text file trong do :

out: copy data tUr table hay view ra mét data file (c:\Orders.txt). Ngudc lai ta cé thé dung switch in dé
import data tUr text file vao SQL Server.

-c: bulk copy ding ki€u dir liéu Character (Char) (néu khdng chi rd thi SQL Server s& dung "TAB" character
(\t) dé phan dinh cac cot va ding new line character (\n) dé phan dinh cac hang nhu céc gia tri default).

-t;: ddu ";" di sau switch "t" cho biét ta mudn dung ";" d& phan dinh cac c6t (néu khéng s& ding gia tri
mac dinh nhu trén)

-T: dung (NT) Trust connection dé két néi véi database. Nghia 14 néu user da authenticated (cho phép) vao
dugc Windows system thi dugng nhién dugc sir dung SQL Server ma khdng can dung thém username va
password nao khéc.

Vi du 2: Thay vi copy toan b table ta c6 thé dung query dé select mdt phan data va export ra text file nhu
sau:

bcp "Select * From practiceDB..Orders"™ queryout c:\Orders.txt -c -
SVinhtai -Usa -Pabc

Trong vi du nay ta select toan b0 data trong Orders table ra mét text file dung query va SQL Server
authentication.



gueryout : cho biét day la mot query ch(f khdng phéi la table.
-S : tén cla SQL Server (hay tén clia mot Instance)

-U : SQL user name dung dé log on

-P : password dung dé log on.

Vi du 3 : dung BULK INSERT dé& bulk copy data tir text file vao SQL Server database. M3 Query Analyser
(BULK INSERT la mét T-SQL command chir khéng phai la mét command prompt utility) va danh vao céc
dong sau :

BULK INSERT PracticeDB..Orders FROM "c:\Orders.txt " WITH (DATAFILETYPE
= "CHAR")

Trong vi du trén DATAFILETYPE= 'CHAR' cho biét data dugc chira dang Char data type. Néi muGn ding
data type dang unicode thi dung 'WIDECHAR'

Chua y: Céac switch trong bcp command la case-sensitive. Nghia la chir hoa va chir thugng sé cé y nghia
khac nhau.

6.2. Distributed Queries

Doi khi ching ta mudn select data tir nhitng database system khac nhu MS Access, Oracle,
DB2... hay tham chi tir mét SQL Server khac ta can phai dung distributed query. SQL Server sé& ding ky
thuét OLEDB va cac API dé chuyén cac query nay t6i cac database system khac. C6 2 cach dé truy cp vao
cac database system khéac la dung LINKED SERVER va Ad Hoc Computer Name.

Linked Server:

Linked Server la mét server a0 dugc dung dé truy cap vao cac database system khac. Mot khi da
setup thi ta c6 th€ query data dung four-part name : linked_server_name.catalog.schema.object_name .
Trong do catalog thudng tudng duong véi database name, Schema tuong dudng vdi database owner va
object_name tudng duong vdi table hay view.

Vi du: Gia st ta setup mot Linked Server vao Access database "PracticeDB.mdb" trong do6 cac
table déu tuong tu nhu PracticeDB database trong SQL Server (dudc tao ra trong phan bai tap s6 1).

M& Enterprise Manager -> Chon node Security cua local server -> Right-Click Ién
node Linked Server chon New Linked Server. Sau d6 nhap vao tén cla Linked Server
LinkedPracticeDB, trong phan Provider Name chon Microsoft Jet 4.0 OLEDB Provider. Trong phan Data
Source nhap vao vi tri clia Access database (C:\PracticeDB.mdb) va click OK.

Ta s& 0 Linked Server tén LinkedPracticeDB xudt hién dudi phan Security/Linked Server. Gia str
ta mudn select data tir Linked Server nay ta c6 thé dung Query Analyser nhu sau:

Select * from LinkedPracticeDB. . .Customers

Trong vi du trén ta dung tén cla Linked Server va theo sau la ba chdm (vi d& truy cdp vao
database ta phai dung four-part name nhung trong trugng hgp nay ta dung default value nén khong can
cho biét tén clia Catalog va Schema nhung phai diing ddu chdm dé phan biét tirng phan).

Ngoai cach trén ta c6 thé dung pass-through query véi OPENQUERY function nhu sau:



Select * from OPENQUERY(LinkedPracticeDB, "Select * from Customers"®)

Trong vi du trén ta thdy function OPENQUERY s& tra vé& mdt data set va c6 thé ndm sau keyword FROM nhu
mot table. Khi ding OPENQUERY function ta can cho biét tén cla Linked Server va query ma ta muén thuc
hién.

Luu y: function trong SQL Server dugc dung tuong tu’ nhu la stored procedure.
Ad Hoc Computer Name

Ngoai cach dung Linked Server nhu da trinh bay & trén ta c6 thé dung ad hoc computer name (ad hoc nghia
la 1am thai, tam thdi). Nghia la ddi véi nhiing database system ma ta thuGng xuyén query thi ding Linked
Server con di véi nhitng query Iau 1au méi dung dén thi ta c6 thé select data bing OPENROWSET hay
OPENDATASOURCE functions

Vi du: ta cling sé select data tir Access database nhu trén ding OPENROWSET

Select * from OPENROWSET("Microsoft.jet.oledb.4.0","C:\PracticeDB.mdb";
"admin®; "%, Customers)
Trong vi du trén khi dt‘mg OPENROWSET ta can phai dua vao tat ca nhitng thdng tin can thiét d€ connect
vao database nhu' tén cua Provider, vi tri cla file, username, password (trudng hgp nay khong c6 password)
va tén clia table ma ta mudn select. Mdi [an ta thuc thi ciu Iénh trén SQL Server déu kiém tra security trong
khi d6 néu dung Linked Server thi chi kiém ta mét [an ma thdi. OPENROWSET tuong tu nhu’ OPENQUERY &
chd nd trd v& mot rowset va co thé dit vao vi tri ciia mot table trong cu [énh query.

Ngoai cach dung trén ta cling c6 th€ dung OPENDATASOURCE dé& query nhu sau:

Select * from OPENDATASOURCE("Microsoft.jet.oledb.4.0",
"Data Source = C:\PracticeDB.mdb; User ID =
Admin; Password = 7)
. .Customers

Trong vi du trén ta thdy OPENDATASOURCE tra vé mot phan cta four-part name (nghia la tuong duang vdi
tén cla Linked Server) cho nén ta phai diing thém ba ddu cham.

6.3. Cursors

Néu giai thich mét cach ngan gon thi cursor tudng tu nhu recordset hay dataset trong
programming. Nghia la ta select mét s6 data vao memory sau dé cé thé lan lugt lam viéc vdi timg record
badng cach Move Next...

C6 3 loai cursors la Transact- SQL Cursors, API Cursors va Client Cursors. Trong dé Transact-SQL va API
thudc loai Server Cursors nghia la cursors dugc load 1én va lam viéc bén phia server. Trong khuén kho bai
hoc nay ta chi nghién cru Transact-SQL cursors.

Transact-SQL cursors dugc tao ra trén server bdng cac cau Iénh Transact-SQL va chi y&u dugc ding trong
stored procedures va triggers. Trudc hét hday xem qua mot vi du vé cursor:

DECLARE @au_lname varchar(40), @au_fname varchar(20)

DECLARE Employee Cursor CURSOR FOR
SELECT LastName, FirstName FROM Northwind.dbo.Employees

OPEN Employee_Cursor



FETCH NEXT FROM Employee_Cursor INTO @au_lname, @au_fname
WHILE @@FETCH_STATUS = O
BEGIN
PRINT "Author:" + @au_fname + " " + @au_lIname
FETCH NEXT FROM Employee_Cursor INTO @au_lname, @au_fname
END

CLOSE Employee_Cursor

DEALLOCATE Employee_Cursor

Trong vi du & trén ta sé select LastName va FirstName tir Employees table ctia Northwind database va load
vao Employee_Cursor sau do lan Iugt in tén cla cac employee ra man hinh. D& lam viéc véi mot cursor ta
can theo cac budc sau:

1. Dung cau lénh DECLARE CURSOR dé khai bdo mdt cursor. Khi khai bao ta cling phai cho biét cau
lénh SELECTsé dugc thuc hién dé 1ay data.

2. Dung cau Iénh OPEN dé dua data Ién memory (populate data). Pay chinh la lic thuc hién cau 1énh
SELECT von dugc khai bao & trén.

3. Dung cau Iénh FETCH d€ I8y tiing hang data tUr record set. Cu thé I ta phai goi cau Iénh FETCH
nhiéu [an. FETCH tuong tu’ nhu 1énh Move trong ADO recordset & cho nd cé thé di chuyén tdi lui
bdng cau Iénh FETCH FIRST, FETCH NEXT, FETCH PRIOR, FETCH LAST, FETCH ABSOLUTE n,
FETCH RELATIVE n nhung khac & cho la no 1dy data bd vao trong variable (FETCH...FROM...INTO
variable_name). Thong thudng ta FETCH data trudc sau dé loop cho tdi record cuGi clia Cursor
bang vong 13p WHILE bdng cach kiém tra global variable @ @FETCH_STATUS (=0 nghia la thanh
cong).

4. Khi ta viéng thdm tiing record ta c6 thé UPDATE hay DELETE tuy theo nhu cau (trong thi du nay
chi diing I&nh PRINT)

5. Dung cau lénh CLOSE d€ dong cursor. Mot s6 tai nguyén (memory resource) sé& dugc giai phong
nhung cursor van con dudc khai bao va c6 thé OPEN trd lai.

6. Dung cau Iénh DEALLOCATE d€ phdng thich hoan toan cac tai nguyén danh cho cursor (k& ca tén
cla cursor).

Luu y la trong vi du & trén trudc khi dung Cursor ta cling declare mét s§ variable (@au_fname va
@au_lname) dé chira céc gia tri 1dy dugc tir cursor. Ban cd thé dung Query Analyzer dé chay thir vi du trén.

6.4. Stored Procedures

Trong nhing bai hoc trudc day khi diing Query Analyzer chiing ta c6 thé€ dét tén va save cac nhém
cau Iénh SQL vao mdt file dudi dang script d&€ c6 thé st dung trd lai sau nay. Tuy nhién thay vi save vao
text file ta c6 thé€ save vao trong SQL Server dudi dang Stored Procedure. Stored Procedure la mét
nhém cau Iénh Transact-SQL da du'gc compiled (bién dich) va chira trong SQL Server dudi mot
tén nao dé va dugc xur ly nhuw mét daon vi (ch( khong phai nhiéu cau SQL riéng 1&).

6.4.1. Wu biém Cua Stored Procedure
Stored Procedure c6 mdt s6 uu diém chinh nhu sau:

e Performance : Khi thuc thi mot ciu Iénh SQL thi SQL Server phéi kiém tra permission xem user
g6i cau 1énh d6 cé dudc phép thuc hién ciu Iénh hay khéng dbng thdi kiém tra ci phap roi mdi tao
ra mot execute plan va thuc thi. Néu cé nhiéu ciu Iénh nhu vy gdi qua network c6 thé lam gidm
di toc do lam viéc clia server. SQL Server sé lam viéc hiéu qua han néu diing stored procedure vi
ngudi gdi chi gai mét cau 1énh don va SQL Server chi kiém tra mdt [An sau do tao ra mot execute
plan va thuc thi. Néu stored procedure dugdc goi nhiéu [an thi execute plan c6 thé dugdc sir dung lai
nén sé lam viéc nhanh hon. Ngoai ra ci phéap cla cac ciu lénh SQL da dugc SQL Sever kiém tra
trudc khi save nén né khdng can kiém lai khi thuc thi.



e Programming Framework : Mt khi stored procedure dugc tao ra né cd thé dugc st dung lai.
Diéu nay sé lam cho viéc bao tri (maintainability) dé dang han do viéc tach rdi giCra business rules
(tch la nerng logic thé hién bén trong stored procedure) va database. Vi du néu c6 mot sy thay
ddi nao d6é vé mét logic thi ta chi viéc thay ddi code bén trong stored procedure ma thoi. Nhiing
(ng dung dling stored procedure nay c6 thé s& khdng can phai thay d6i ma van tuong thich véi
business rule mdi. Ciing giéng nhu' cac ngdn ngir 1ap trinh khac stored procedure cho phép ta dua
VAo cac input parameters (tham s0) va trd vé cac output parameters dong thdi nd cling cd kha
nang goi cac stored procedure khac.

* Security : Gia sur chung ta muén gidi han viéc truy xuat dir liéu truc ti€p clia moét user nao doé vao
mot s6 tables, ta co thé viét mot stored procedure dé truy xust dif liéu va chi cho phép user d6
dugc st dung stored procedure da viét san ma thdi chlr khéng thé "dung" dén cac tables d6 mot
céch truc ti€p. Ngoai ra stored procedure cé thé dugc encrypt (ma héa) dé tdng cudng tinh bao
mat.

6.4.2. Cac Loai Stored Procedure
Stored procedure c6 thé€ dudc chia thanh 5 nhém nhu sau:

1. System Stored Prcedure : La nhitng stored procedure chira trong Master database va thuGng
b3t dau bang ti€p dau nglt sp_ . Cac stored procedure nay thubc loai built-in va chi yéu ding
trong viéc quan ly database (administration) va security. Vi du ban c6 thé kiém tra tt ca céc
processes dang dudc st dung bdi user DomainName\Administrators ban cé thé ding sp_who
@loginame="DomainName\Administrators™ . C6 hang tram system stored procedure trong
SQL Server. Ban c6 thé xem chi tiét trong SQL Server Books Online.

2. Local Stored Procedure : Pay la loai thudng dung nhat. Ching dugc chira trong user database
va thudng dudc viét dé thuc hién mdt céng viéc nao dd. Théng thudng ngudi ta néi dén stored
procedure la ndi dén loai nay. Local stored procedure thuGng dugc vi€t bgi DBA hoac programmer.
Chung ta sé ban vé cach tao stored prcedure loai nay trong phan k€ tiép.

3. Temporary Stored Procedure : La nhitng stored procedure tugng tu’ nhu local stored procedure
nhung chi ton tai cho dén khi connection da tao ra ching bi dong lai hodc SQL Server shutdown.
Céc stored procedure nay dugc tao ra trén TempDB cla SQL Server nén chiing s€ bi delete khi
connection tao ra ching bi cat dit hay khi SQL Server down. Temporary stored procedure
dugc chia lIam 3 loai : local (bat dau bang #), global (bdt dau bang ##) va stored procedure
dugc tao ra tryc tiép trén TempDB. Loai local chi dugc str dung bdi connection da tao ra ching
va bi x6a khi disconnect, con loai global cd thé dugc s dung bdi bat ky connection nao.
Permission cho loai global la danh cho moi ngudi (public) va khéng thé thay déi. Loai stored
procedure dugc tao tryc ti€p trén TempDB khéc véi 2 loai trén & chd ta c6 thé set permission,
chiing ton tai ké ca sau khi connection tao ra chiing bi cat dirt va chi bién mat khi SQL
Server shut down.

4. Extended Stored Procedure : Day la mét loai stored procedure str dung mét chugng trinh ngoai
vi (external program) v8n dugc compiled thanh mét DLL d&€ md réng chiic ndng hoat dong cua
SQL Server. Loai nay thudng bat dau bang ti€p dau nglf xp_ .Vi du, xp_sendmail dung dé gdi
mail cho mét ngudi nao d6 hay xp_cmdshell dung dé€ chay mét DOS command... Vi du
xp_cmdshell “dir c:\" . Nhiéu loai extend stored procedure dugc xem nhu system stored
procedure va ngugc lai.

5. Remote Stored Procedure : Nhifng stored procedure goi stored procedure & server khac.

6.4.3. Viét Stored Procedure

Tén va nhitng thong tin vé Stored Procedure khi dugc tao ra sé chifa trong SysObjects table con
phan text cia né chira trong SysComments table. Vi Stored Procedure cling dugc xem nhu mot object nén
ta cling cé thé ding cac 1énh nhu CREATE, ALTER, DROP d& tao mdi, thay d6i hay xda bd mdt stored
procedure. Chiing ta hay xem mét vi du sau vé Stored Procedure: D& tao mét stored procedure ban cé thé
dung Enterprise Manager click Ién trén Stored Procedure -> New Stored Procedure.... Trong vi du
nay ta s& tao ra mot stored procedure dé insert mot new order vao Orders table trong Practice DB. D&
insert mot order vao database ta can dua vao mot s input nhu OrderID, ProductName (order mén hang



nao) va CustomerName (ai order). Sau do ta tra vé két qua cho biét viéc insert dé cd thanh céng hay
khdng. Result = 0 la insert thanh céng.

CREATE PROCEDURE AddNewOrder
@OrderID smallint,
@ProductName varchar(50),
@CustomerName varchar(50),
@Result smallint=1 Output
AS

DECLARE @CustomerlID smallint
BEGIN TRANSACTION
b j not Exists(SELECT CustomerlD FROM Customers WHERE
[Name]=@CustomerName)
--This is a new customer. Insert this customer to the database
BEGIN
SET @Customer ID= (SELECT Max(CustomerlID) FROM
Customers)
SET @CustomerlID=@CustomerlID+1
INSERT INTO Customers
VALUES (@CustomerID,@CustomerName)
IT Exists(SELECT  OrderlID FROM [Orders] WHERE
OrderI1D=@0rderID)
--This order exists and could not be added any more so

Roll back
BEGIN
SELECT @Result=1
ROLLBACK TRANSACTION
END
Else
--This is a new order insert it now
BEGIN

INSERT INTO
[Orders](OrderID,ProductName,CustomeriD)
VALUES(@Order 1D, @ProductName ,@CustomeriID)

SELECT @Result=0

COMMIT TRANSACTION

END
END
Else
--The customer exists in DB go ahead and insert the order
BEGIN

IT Exists(SELECT OrderlID FROM [Orders] WHERE
OrderI1D=@0rderID)
--This order exists and could not be added any more so

Roll back
BEGIN
SELECT @Result=1
ROLLBACK TRANSACTION
END
Else
--This is a new order insert it now
BEGIN

INSERT INTO
[Orders](OrderID,ProductName,CustomeriD)
VALUES(@Order 1D, @ProductName ,@CustomeriID)
SELECT @Result=0
COMMIT TRANSACTION
END
END
Print @Result
Return



P& tao ra mét stored procedure ta ding 1énh CREATE PROCEDURE theo sau la tén cua né (néu
la temporary stored procedure thi thém dau # trudc tén cla procedure. Néu mudn encrypt thi ding WITH
ENCRYPTION trudc chir AS) va céac input hodc ouput parameters. Néu la output thi thém keyword OUTPUT
dang sau parameter. Ta cd thé cho gia tri default cting Iic v6i khai bao data type clia parameter. K& tUr sau
chir AS la phan body cla stored procedure.

Trong vi du & trén trudc hét ta khai bao mot bi€én @CustomerID sau dd bdt dau mot transaction
bdng BEGIN TRANSACTION (toan bd cdng viéc insert nay dudc thuc hién trong mot Transaction nghia |a
ho&c la insert thanh cong hodc la khong 1am gi ca- all or nothing). Trudc hét ta ki€ém tra xem ngudi khach
hang la nguGi mdi hay cli. Néu la nguGi mdi thi ta "tién tay" insert vao Customers table luon con néu khong
thi chi insert vao Orders table ma théi. Néu la ngusi customer mdi ta 1dy CustomerID I8n nhat tir Customers
table bo vao bi€én @CustomerID va sau do tang Ién mot don vi dung cho viéc Insert Customer & dong ké
tiép.

Sau khi insert ngudi customer mdi ta ti€p tuc cdng viéc bang viéc ki§m tra xem Order mudn
insert ¢ ton tai chua (vi néu order da ton tai thi khi insert SQL Server sé bao 10i do OrderID la Primary
key). Néu nhu order trén vi ly do nao dé da cé trong DB thi ta roll back va tra két qua =1 con néu khong thi
ta insert mot order mdi vao va commit transaction véi két qua tréa vé =0.

Tuong tu' nhu' vay néu ngudi customer dé ton tai (sau chir else dau tién) thi ta chi viéc insert
order gidng nhu trén. Trong moi trudng hgp ké trén ta déu in ra két qua va return.

Vi du trén day chi mang tinh hoc hoi con trén thuc t€ database c6 thé phiic tap hon nhiéu nén
viéc viét stored procedure doi hoi kién thiic viing chac vé SQL va ki nang vé programming.

Mu6n hiéu rd hon vé bai hoc nay ban can lam bai tap s6 2.

Tém lai trong bai nay ching ta da tim hi€u mét s ki thudt import va export data . Bong thdi biét
qua cac cach select data tr cac database system khéc’dl‘,lng distributed query. Nhung quan trong nhat va
thudng dung nhat la cac stored procedures. Ban can hiéu rd vai tro cla stored procedure va biét cach tao ra
chang.

Vi kién thiic vé database néi chung va SQL Server ndi riéng kha rong nén trong khuén khd mot bai
hoc chling téi khéng thé trinh bay cdn ké tirng chi tiét va doi khi cé hai don ép cho nén ban can doc di doc
lai nhiéu [an d€ ndm dugc y chinh va phai xem thém sach (néu khdng c6 sach thi phai xem thém SQL Books
Online). Sau bai hoc ndy cac ban can lam bai tap sd 2 d& hé théng hda lai kién thirc da hoc. Khi lam bai tap
nén lam theo th(r ty va tuan thu theo cac yéu cau cla bai tap dat ra. Khong nén bo qua budc nao.



Bai 7: Triggers And Views
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Bai 1: Gi#i Thiéu SQL Server 2000

SQL Server 2000 la mot hé théng quan ly cd sG dif liéu (Relational Database Management
System (RDBMS) ) si dung Transact-SQL dé& trao d&i dir liéu giita Client computer va SQL Server
computer. M6t RDBMS bao gdém databases, database engine va cac ('ng dung dung d€ quan ly dit liéu va
céc bo phan khac nhau trong RDBMS.

SQL Server 2000 dugc t8i uu dé cé thé chay trén mdi trudng cd sé dit liéu rét 16n (Very Large
Database Environment) Ién dén Tera-Byte va cé thé phuc vu cuing ldc cho hang ngan user. SQL Server 2000
c6 thé két hgp "an y" vdi cac server khac nhu Microsoft Internet Information Server (IIS), E-Commerce
Server, Proxy Server....

SQL Server c6 7 editions:

e Enterprise : Chfa day du cac dic trung ctia SQL Server va c6 thé chay tét trén hé théng 1én dén
32 CPUs va 64 GB RAM. Thém vao ddé nd cd cac dich vu gilp cho viéc phan tich dir liéu rat hiéu
qua (Analysis Services)

e Standard : Rét thich hgp cho cac cong ty vira va nho vi gia thanh ré han nhiéu so vdi Enterprise
Edition, nhung lai bi gidi han mét s6 chlc nang cao cap (advanced features) khac, edition nay cé
thé chay tt trén hé th6ng Ién dén 4 CPU va 2 GB RAM.

e Personal: dugc tdi uu hoa dé chay trén PC nén c6 thé cai dit trén hau hét cac phién ban windows
k€ ca Windows 98.

e Developer : Cé day du cac tinh ndng clia Enterprise Edition nhung dugc ché tao dac biét nhu gidi
han s6 lugng ngudi két ndi vao Server cling mat Idc.... Pay la edition ma cac ban muén hoc SQL
Server can cd. Ching ta s& dung edition nay trong suSt khda hoc. Edition nay cé thé cai trén
Windows 2000 Professional hay Win NT Workstation.

e Desktop Engine (MSDE): Bay chi la mét engine chay trén desktop va khéng co6 user interface
(giao dién). Thich hgp cho viéc trién khai ing dung & may client. Kich thuGc database bi gidi han
khoang 2 GB.

Win CE : Dling cho cac (ng dung chay trén Windows CE
Trial: Co6 cac tinh nang cutia Enterprise Edition, download free, nhung gidi han thdi gian str dung.

1.1. Cai bat SQL Server 2000 (Installation)

Céc ban can cQ Developer Edition va it nhat |d 64 MB RAM, 500 MB hard disk dé& c6 thé install
SQL Server. Ban cd thé install trén Windows Server hay Windows XP Professional, Windows 2000
Professional hay NT Workstation nhung khong thé install trén Win 98 family.

Vi mét trong nhifng déc diém clia cac san pham Microsoft la dé install nén ching toi khong trinh
bay chi tiét vé cach install hay cac budc install ma chi trinh bay cac diém can luu y khi install ma thoi. Néu
cac ban gap tré ngai trong viéc install thi c6 thé dua |én forum dé hdi thém. Khi install ban can luu y cac
diém sau:

) O man hinh th{ hai ban chon Install Database Server. Sau khi install xong SQL Server ban co
thé install thém Analysis Service néu ban thich.

O man hinh Installation Definition ban chon Server and Client Tools.

Sau d6 ban nén chon kiéu Custom va chon téit ca cac bd phan clia SQL Server. Ngoai ra nén
chon cac gia tri mac dinh (default)

O man hinh Authentication Mode nhd chon Mixed Mode . Luu ¥ vi SQL Server c6 thé ding
chung ché& do bao mét (security) véi Win NT va ciing c6 thé dang ch& d6 bao mét riéng ctia nd. Trong
Production Server ngudi ta thudng ding Windows Authetication vi d6 an toan cao hon va dé dang cho



ngudi quan ly mang va ca cho ngudi st dung. Nghia la mot khi ban dugc chdp nhan (authenticated) két noi
vao domain thi ban c6 quyén truy cap dif liéu (access data) trong SQL Server. Tuy nhién ta nén chon Mixed
Mode dé deé dang cho viéc hoc tap.

Sau khi install ban s& thdy mdt icon ndm & goc phai bén dudi man hinh, day chinh la Service
Manager. Ban c6 thé Start, Stop cac SQL Server services dé dang bang cach double-click vao icon nay.

1.2. Mét chut kién thirc vé cac Version ciia SQL Server

SQL Server clia Microsoft dudgc thi trudng chap nhén réng rai k& tir version 6.5. Sau dé Microsoft
da cai tién va hau nhu viét lai mot engine méi cho SQL Server 7.0. Cho nén cé thé néi tir version 6.5 Ién
version 7.0 1a mot budc nhay vot. C6 mot s6 dac tinh cia SQL Server 7.0 khong tuang thich véi version
6.5. Trong khi dé tir Version 7.0 Ién version 8.0 (SQL Server 2000) thi nhitng cai ti€n chi yéu la mé réng
cac tinh nang vé web va lam cho SQL Server 2000 dang tin cay han.

Mot diém d&c biét dang Iuu y & version 2000 la Multiple-Instance. N6i cho dé hiéu 1a ban cé
thé install version 2000 chung v&i cac version trudc ma khong can phai uninstall ching. Nghia la ban c6 thé
chay song song version 6.5 hodc 7.0 vdi version 2000 trén cting mot may (diéu nay khong thé xay ra vdi
cac version trudc day). Khi dé version cii trén may ban la Default Instance con version 2000 mdi vira
install s€ la Named Instance.

1.3. Céac thanh phan quan trong trong SQL Server 2000

SQL Server 2000 dugc cau tao bdi nhiéu thanh phan nhu Relational Database Engine, Analysis
Service va English Query.... Cac thanh phan nay khi phdi hgp véi nhau tao thanh mét giai phap hoan chinh
gitip cho viéc luu trit va phan tich dir liéu mot cach de dang.
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1.3.1. Relational Database Engine - cai I16i ctia SQL Server:

Pay la mot engine c6 kha nang chifa data & cac quy mo khac nhau dudi dang table va
support tat ca cac ki€u két néi (data connection) thdng dung clia Microsoft nhu’ ActiveX Data
Objects (ADO), OLE DB, and Open Database Connectivity (ODBC). Ngoai ra né con c6 kha nang tu
diéu chinh (tune up) vi du nhu str dung thém céc tai nguyén (resource) clia may khi can va tra lai
tai nguyén cho hé diéu hanh khi mét user log off.

1.3.2. Replication - Co ché tao ban sao (Replica):

Gia st ban c6 mdt database dung dé€ cha dit liéu dugc cac ('ng dung thudng xuyén cap
nhat. M6t ngay dep trgi ban mudn cé mot cai database giong y hét nhu thé trén mét server khac
dé chay béo cao (report database) (cach lam nay thudng dung dé tranh anh hudng dén
performance cla server chinh). Van dé la report server cla ban ciing can phai dugc cap nhat
thuing xuyén d& dam bao tinh chinh xac clia céc bao cao. Ban khdng thé dung co ché back up
and restore trong truGng hgp nay. Thé thi ban phai lam sao? Llc dd cd ché replication clia SQL
Server s& dugc st dung dé bao dam cho dif liéu & 2 database dugc d6ng bd (synchronized).
Replication sé dugc ban ky trong bai 12

1.3.3. Data Transformation Service (DTS) - Mét dich vu chuyén dich data vé cting
hiéu qua

Néu ban lam viéc trong mot cong ty I6n trong do data dugc chira trong nhiéu nai khac
nhau va & cac dang khéc nhau cu thé nhu chira trong Oracle, DB2 (cta IBM), SQL Server,
Microsoft Access....Ban chdc chan s& cd nhu ciu di chuyén data gilta cac server nay (migrate hay
transfer) va khong chi di chuyén ban con mudn dinh dang (format) né trudc khi luu vao database
khac, khi d6 ban sé thay DTS gilp ban giai quyét cong viéc trén de dang nhu thé nao. DTS sé
dudgc ban k¥ trong bai 8.

1.3.4. Analysis Service - M6t dich vu phan tich di liéu rat hay clia Microsoft

D{¥ liéu (Data) chifa trong database s& chang cd y nghia gi nhiéu néu nhu ban khéng thé
Idy dugc nhithg théng tin (Information) b6 ich tir d6. Do d6 Microsoft cung cdp cho ban mét cdng
cu rét manh gitp cho viéc phan tich di liéu trd nén dé dang va hiéu qua bang cach ding khai niém
hinh khGi nhiéu chiéu (multi-dimension cubes) va ky thuat "dao mo dif liéu" (data mining) sé dugc
chung t6i gidi thiéu trong bai 13.

1.3.5. English Query - mét dich vu ma ngudi Viét Nam chéc la it mudn ding :-) (?)
Pay la mét dich vu gilp cho viéc query data bdng ti€ng Anh "tran" (plain English).
1.3.6. Meta Data Service:

Dich vu nay gilip cho viéc ch(fa dung va "xao nau" Meta data dé& dang hon. Thé thi Meta
Data la cai gi vay? Meta data la nhiing thong tin md ta vé cau trdc cla data trong database nhu
data thudc loai nao String hay Integer..., mot cOt nao doé cd phai la Primary key hay khong....Bdi vi
nhiing thng tin nay cling dugc chira trong database nén ciing la mdt dang data nhung dé phan
biét vdi data "chinh théng" ngudi ta goi nd la Meta Data. Phan nay chdc la ban phai xem thém
trong mét thanh phan khac clia SQL Server sap gidi thiéu sau day la SQL Server Books Online vi
khéng c6 bai nao trong loat bai nay néi ré vé dich vu nay ca.

1.3.7. SQL Server Books Online - Quyén Kinh Thanh khéng thé thiéu:



Cho du ban c6 doc cac sach khac nhau day vé SQL server thi ban ciing s& thdy books
online nay rat hiru dung va khong thé thi€u dugc( cho nén Microsoft mdi hao phdng dinh kém theo
SQL Server).

1.3.8. SQL Server Tools - bay la mét bd d6 nghé clia ngudi quan tri cd s dit liéu (DBA )

) Ai cha néu ké”chi tiét ra thi hdi nhiéu day cho nén ban can doc thém trong books online.
O day ngudi viét chi ké ra mot vai cong cu thong dung ma théi.

Dau tién phai k€ dén Enterprise Manager. Day la mdt cdng cu cho ta thdy toan canh hé théng
cd s@ dir liéu mot cach rat truc quan. N6 rat hitu ich dac biét cho ngudi méi hoc va khdng théng
thao 1dm vé SQL.

K& dén la Query Analyzer. Dai vai mdt DBA gidi thi hdu nhu' chi can cdng cu nay 1a c6 thé quan
ly c& mét hé thong database ma khéng can dén nhitng th(r khac. Bay la mot moi trudng lam viéc
kha t6t Vi ta c6 thé danh bat ky cau 1énh SQL nao va chay ngay I1ap tdic déc biét la né gidp cho ta
debug may cai stored procedure dé dang.

Cong cu thr ba can phai k& dén la SQL Profiler. N6 c6 kha néng "chup" (capture) tét ca cac su
kién hay hoat dong dién ra trén mét SQL server va luu lai duGi dang text file rat hitu dung trong
viéc kiém soat hoat ddng clia SQL Server.

Ngoai mot s6 cong cu truc quan nhu trén ching ta cling thutng hay diing osgl va bep (bulk
copy) trong command prompt.



Bai 2: Gi&i Thiéu So Lwoc Vé Transact SQL (T-SQL)

Transact-SQL 1& ngdn nglr SQL m& réng dua trén SQL chudn cta ISO (International Organization
for Standardization) va ANSI (American National Standards Institute) dugc sir dung trong SQL Server khac
vGi P-SQL (Procedural-SQL) dung trong Oracle.

Trong bai ndy ching ta s& tim hi€u s qua vé T-SQL. Ching dugc chia lam 3 nhém:
2.1. Data Definition Language (DDL):

Day |& nhiing I1énh ding dé quan ly cac thudc tinh cia mét database nhu dinh nghia cac hang hodc
cot clia mét table, hay vi tri data file ciia mét database...thudng cé dang

e Create object_Name
e  Alter object_Name
e Drop object_Name

Trong do object_Name c6 thé |a mdt table, view, stored procedure, indexes...
Vi du:
Lénh Create sau sé tao ra mot table tén Importers véi 3 c6t CompanyID,CompanyName,Contact

USE Northwind
CREATE TABLE Importers(
CompanyID int NOT NULL,

CompanyName varchar(40) NOT NULL,
Contact varchar(40) NOT NULL

)

Lénh Alter sau day cho phép ta thay d8i dinh nghia ctia mdt table nhu’ thém(hay bét) mét cdt hay mét
Constraint...Trong vi du nay ta sé thém cot ContactTitle vao table Importers

USE Northwind

ALTER TABLE Importers
ADD ContactTitle varchar(20) NULL

Lénh Drop sau day s€ hoan toan x6a table khoi database nghia la ca dinh nghia cua table va data bén
trong table déu bién mat (khac vdi Iénh Delete chi xda data nhung table van ton tai).

USE Northwind

DROP TABLE Importers

2.2. Data Control Language (DCL):

Pay la nhitng lIénh quan ly cac quyén truy cap Ién tirng object (table, view, stored procedure...). Thudng c6
dang sau:

e (Grant
e Revoke
e Deny



Vi du:

Lénh sau sé cho phép user trong Public Role dugc quyén Select doi vdi table Customer trong database
Northwind (Role la mét khai niém gidng nhu Windows Group sé dugc ban ky trong phan Security)

USE Northwind
GRANT SELECT
ON Customers
TO PUBLIC

Lénh sau sé tir chdi quyén Select dbi vai table Customer trong database Northwind clia cac user trong
Public Role

USE Northwind
DENY SELECT
ON Customers
TO PUBLIC

Lénh sau sé xda bd tac dung clia cac quyén dugc cho phép hay tir chdi trudc do

USE Northwind
REVOKE SELECT
ON Customers

TO PUBLIC

2.3. Manipulation Language (DML):

Pay 1a nhitng Iénh phé bién dung dé xr ly data nhu Select, Update, Insert, Delete
Vi du:

Select

USE Northwind

SELECT CustomerlID, CompanyName, ContactName

FROM Customers

WHERE (CustomerlID = "alfki®™ OR CustomerlID = "anatr®)
ORDER BY ContactName

Insert

USE Northwind
INSERT INTO Territories
VALUES (98101, "Seattle”, 2)

Update

USE Northwind

UPDATE Territories

SET TerritoryDescription = "Downtown Seattle”
WHERE TerritorylD = 98101

Delete

USE Northwind
DELETE FROM Territories



WHERE TerritorylD = 98101

Vi phan nay kha can ban nén chang t6i thiét nghi khéng can giai thich nhiéu. Chu y trong Iénh Delete ban
¢6 thé co chir From hay khéng déu dugc.

Nhu'ng ma chiing ta sé chay thir cac vi du trén & dau?

DE chay cac cau Iénh thi du & trén ban can st dung va lam quen véi Query Analyser
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CU Phéap Cua T-SQL:
Phan nay chung ta sé ban vé céc thanh phan tao nén ct phap cla T-SQL
Identifiers

Pay chinh 1 tén cla céc database object. N& diing dé xac dinh mét object. (Chu y khi néi dén Object trong
SQL Server la chiing ta muén dé cap dén table, view, stored procedure, index.....Vi hau nhu moi thir trong
SQL Server déu dugc thiét k& theo ki€u hudng déi tugng (object-oriented)). Trong vi du sau TableX,
KeyCol, Description la nhitng identifiers

CREATE TABLE TableX
(KeyCol INT PRIMARY KEY, Description NVARCHAR(80))

Cé hai loai Identifiers mot loai thong thudng (Regular Identifier) va mot loai goi la Delimited
Identifier, loai nay can cé ddu "" hay dau [] dé ngan cach. Loai Delimited dugc dung d6i véi cac chir trung
V@i tir khoa clia SQL Server (reserved keyword) hay cac chit co6 khoang tréng.



Vi du:

SELECT * FROM [My Table]
WHERE [Order] = 10

Trong vi du trén chit Order trung v&i keyword Order nén can dat trong dau ngodc vuong [].

Variables (Bi€n)

Bi€n trong T-SQL cling cé chiic ndng tudng ty nhu trong céc ngdn ngit 1&p trinh khéac nghia la can khai bao
trude loai diT liéu true khi sir dung. Bién dudc bat dau bang ddu @ (PGi vdi cac global variable thi ¢ hai
dau @@)

Vi du:

USE Northwind

DECLARE @EmplIDVar INT

SET @EmplIDVar = 3

SELECT * FROM Employees

WHERE EmployeelD = @EmplDVar + 1

Functions (Ham)
C6 2 loai ham mot loai la built-in va mot loai user-defined
Cac ham Built-1n dudc chia lam 3 nhém:

e Rowset Functions : Loai nay thudng tra vé mét object va dugc doi xir nhu mot table. Vi du nhu
ham OPENQUERY s& tra v& mot recordset va c6 thé diing vi tri cla mét table trong ciu Iénh
Select.

e Aggregate Functions : Loai nay lam viéc trén mét sO gia tri va trd vé mot gia tri don hay la cac
gia tri tdng. Vi du nhu ham AVG sé tra vé gia tri trung binh ctia mdt cot.

e Scalar Functions : Loai nay lam viéc trén mot gia tri don va tra vé mot gia tri don. Trong loai nay
lai chia lam nhiéu loai nhé nhu’ cdc ham vé toan hoc, vé thdi gian, x(r Iy ki€u dif liéu String....Vi du
nhu ham MONTH('2002-09-30") sé tra vé thang 9.

Céc ham User-Defined (dudc tao ra bdi cau Iénh CREATE FUNCTION va phan body thudng dugc géi trong
cap lénh BEGIN...END) cling dugc chia lam cic nhédm nhu sau:

e Scalar Functions : Loai nay cling tra v& mot gia tri don bang cau Iénh RETURNS.
e Table Functions : Loai nay tra vé mot table

Data Type (Loai Dir Liéu)

Céc loai dir liéu trong SQL Server s€ dugc ban ky trong cac bai sau
Expressions

Cac Expressions c6 dang Identifier + Operators (nhu +,-,*,/,=...) + Value
Céac thanh phan Control-Of Flow

Nhu BEGIN...END, BREAK, CONTINUE, GOTO, IF...ELSE, RETURN, WHILE.... Xin xem thém Books Online dé&
biét thém vé cac thanh phan nay.



Comments (Chu Thich)

T-SQL dung dau -- d& danh ddu phan chi thich cho ciu Iénh don va dlung /*...*/ d& chi thich cho mét
nhom

Thuc Thi Cac Cau Lénh SQL
Thu'c thi mot cau Iénh don:

MOt cau lIénh SQL dugc phéan ra thanh cac thanh phan cd phap nhu trén bdi mét parser, sau dé SQL
Optimizer (m6t b phan quan trong clia SQL Server) sé phan tich va tim cach thuc thi (Execute Plan) t&i uu
nhat vi du nhu cdch nao nhanh va ton it tai nguyén cla may nhat... va sau dé SQL Server Engine sé thuc
thi va tra vé két qua.

Thu'c Thi mot nhom Iénh (Batches)

Khi thuc thi mot nhdm Iénh SQL Server s€ phan tich va tim bién phap t6i uu cho cac cau Iénh nhu mét cau
Iénh don va chira execution plan d& dugc bién dich (compiled) trong b nhd sau d6 néu nhom Iénh trén
dugc goi lai [an nita thi SQL Server khong can bién dich ma c6 thé thuc thi ngay diéu nay gitp cho mét
batch chay nhanh hon.

Lénh GO

Lénh nay chi dung dé& g&i mét tin hiéu cho SQL Server biét da két thic mot batch job va yéu cau thuc thi.
N6 v6n khong phai la mot Iénh trong T-SQL.



Bai tap 2 SQL Server 2000

Manipulate Data and Stored Procedure

Please follow those steps to practise:

1.
2.

3.
4.

7.

Use bcp to export all data from Orders table of PracticeDB to c:\Orders.txt (or to c:\Orders.csv)
Change some data in the c:\Orders.txt and save. Then import to Orders table from the text file
using bcp

Import Orders.txt to Orders table using BULK INSERT

Create a Linked Server ‘LinkedPracticeDB’ which link to an Access database ‘PracticeDB.mdb’
(firstly you have to create an Access database similar to PracticeDB in SQL Server and input some
data). Then do a select data using four-part name and OPENQUERY

Using ad hoc computer name with OPENROWSET and OPENDATASOURCE functions to
select data from ‘PracticeDB.mdb’

Create the following Cursor

DECLARE @au_lname varchar(40), @au_fname varchar(20)
DECLARE Employee_Cursor CURSOR FOR

SELECT LastName, FirstName FROM Northwind.dbo.Employees
OPEN Employee_Cursor

FETCH NEXT FROM Employee_Cursor INTO @au_Iname, @au_fname
WHILE @@FETCH_STATUS =0
BEGIN
PRINT 'Author:' + @au_fname + '' + @au_Ilname
FETCH NEXT FROM Employee_Cursor INTO @au_Iname, @au_fname
END
CLOSE Employee_Cursor
DEALLOCATE Employee_Cursor

Create the following stored procedure and try to execute with some values

CREATE PROCEDURE AddNewOrder

AS

@OrderID smallint,
@ProductName varchar(50),
@CustomerName varchar(50),
@Result smallint=1 Output

DECLARE @CustomerID smallint

BEGIN TRANSACTION
If not Exists(SELECT CustomerID FROM Customers WHERE [Name]=@CustomerName)
BEGIN
SET @CustomerID= (SELECT Max(CustomerID) FROM Customers)
SET @CustomerID=@CustomerID+1
INSERT INTO Customers VALUES(@CustomerID,@CustomerName)
If Exists(SELECT OrderID FROM [Orders] WHERE OrderID=@OrderID)
BEGIN
SELECT @Result=1
ROLLBACK TRANSACTION
END
Else
BEGIN
INSERT INTO [Orders](OrderlID,ProductName,CustomeriD)

VALUES(@OrderID,@ProductName,@CustomeriD)

SELECT @Result=0
COMMIT TRANSACTION



END
END
Else
BEGIN
If Exists(SELECT OrderID FROM [Orders] WHERE OrderID=@OrderID)
BEGIN
SELECT @Result=1
ROLLBACK TRANSACTION
END
Else
BEGIN
INSERT INTO [Orders](OrderlID,ProductName,CustomeriD)
VALUES(@OrderID,@ProductName,@CustomeriD)
SELECT @Result=0
COMMIT TRANSACTION
END
END
Print @Result
Return

9. Using VB 6 or VB.NET to execute the ‘AddNewOrder’ stored procedure
10. Using xp_cmdshell extended stored procedure to send a message (xp_cmdshell ‘net send Hello")



Bai 3: Design and Implement a SQL Server Database

3.1. Cau Truc Cua SQL Server

Nhu da trinh bay & cac bai truc mét trong nhitng déc diém cua SQL Server 2000 la Multiple-
Instance nén khi n6i dén mét (SQL) Server nao do la ta ndi dén mot Instance clia SQL Server 2000, théng
thudng doé la Default Instance. MGt Instance clia SQL Server 2000 cé 4 system databases va mot hay nhiéu
user database. Cac system databases bao gom:

e Master : Chira tat ca nhitng théng tin cdp hé thong (system-level information) bao gom théng tin
vé cac database khac trong hé théng nhu vi tri clia cac data files, cac login account va céc thiét dat
cau hinh hé thdng ctia SQL Server (system configuration settings).

e Tempdb : Chifa tat ca nhitng table hay stored procedure dugc tam thdi tao ra trong qua trinh lam
viéc bdi user hay do ban than SQL Server engine. Cac table hay stored procedure nay sé bién mat
khi khai dong lai SQL Server hay khi ta disconnect.

e Model : Database nay dong vai tro nhu mot bang kém (template) cho cac database khac. Nghia la
khi mot user database dugc tao ra thi SQL Server sé copy toan b0 cac system objects (tables,
stored procedures...) tir Model database sang database mdi vira tao.

e Msdb : Database nay dugc SQL Server Agent sit dung dé hoach dinh cac bao ddng va cac cong
viéc can lam (schedule alerts and jobs).

3.2. Cau Trac Vat Ly Caa Mot SQL Server Database

Mdi mot database trong SQL Server déu chira it nhat mot data file chinh (primary), c6 thé c6 them mét hay
nhiéu data file phu (Secondary) va moét transaction log file.

e Primary data file (thudng cé phan mé réng .mdf) : day la file chinh chlra data va nhitng system
tables.

e Secondary data file (thuGng c6 phan ma rong .ndf) : day la file phu thutng chi st dung khi
database dugc phan chia dé chira trén nhiéu dia. )

e Transaction log file (thudng c6 phan m& rong .Idf) : day la file ghi lai tat ca nhiing thay dadi dien
ra trong mot database va chira day du thong tin dé co thé roll back hay roll forward khi can.

Data trong SQL Server dugc chira thanh tirng Page 8KB va 8 page lién tuc tao thanh mét Extent nhu hinh
vé dudi day:



Database

Data (file) Log (file)
.mdf or .ndf Idf

Extent
Tables, Indexes / \ (8 contaiguous
/ \ 8-KB pages)

Data Page (8 KB)

Max row size = 8060 bytes

Trudc khi SQL Server mudn luu data vao mét table né can phai danh riéng mot khoang tréng trong
data file cho table d6. Nhitng khoang tréng d6 chinh la cac extents. C6 2 loai Extents: Mixed Extents (loai
hon hgp) dung dé chita data cla nhiéu tables trong ciing mét Extent va Uniform Extent (loai thuan nhét)
duing dé& chira data cia mot table. DAu tién SQL Server danh céc Page trong Mixed Extent dé& chifa data cho
mot table sau d6 khi data téng trudng thi SQL danh hdn mét Uniform Extent cho table do.

3.3. Nguyén Tac Hoat Bong Cua Transaction Log Trong SQL Server

Transaction log file trong SQL Server diing dé ghi lai cic thay ddi xay ra trong database. Qué trinh nay dién
ra nhu sau: ddu tién khi c6 mot su thay déi data nhu' Insert, Update, Delete dugc yéu ciu tir cac (ing dung,
SQL Server sé tai (load) data page tudgng Ung Ién memory (viing bd nhd nay goi la data cache), sau dé data
trong data cache dugc thay ddi(nhiing trang bi thay d6i con goi la dirty-page). Tiép theo moi su’ thay ddi
déu dudc ghi vao transaction log file cho nén ngudi ta goi la write-ahead log. Cudi cling thi mot qua trinh
goi la Check Point Process s& kiém tra va viét tat ca nhitng transaction da dugc commited (hoan tét) vao
dia cling (flushing the page).
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Ngoai Check Point Process nhiing dirty-page con dugc dua vao dia bdi mot Lazy writer. Day la
mot anh chang lam viéc am tham chi thirc gidc va quét qua phan data cache theo mét chu ky nhat dinh sau
dé lai ngu yén chd lan quét tai.

Xin giai thich thém mot chut vé khai niém transaction trong database. Mot transaction hay mot
giao dich 1a mot loat cac hoat dong xay ra dugc xem nhu mot cong viéc dan (unit of work) nghia la hoac
thanh cong toan bo hoac khéng lam gi ca (all or nothing). Sau day la mét vi du c6 dién vé transaction:

Chang ta mudn chuyén mét s8 tién $500 tir account A sang
account B nhu vay cong viéc nay can lam cac budc sau:

1. Trir $500 tur account A

2. Cong $500 vao account B

Tuy nhién viéc chuyén tién trén phai dugc thuc hién dudi dang mét transaction nghia la giao
dich chi dugc xem la hoan tat (commited) khi ca hai budc trén déu thuc hién thanh céng. Néu vi mot ly do
nao do ta chi cé thé thuc hién dugc budc 1 (chdng han nhu vira xong budc 1 thi dién cip hay may bj treo)
thi xem nhu giao dich khong hoan tat va can phai dugc phuc hoi lai trang thai ban dau (roll back).

Thé thi Check Point Process hoat ddng nhu’ thé nao dé c thé dam bao mdt transaction dugc thuc
thi ma khéng lam "dg" database.



Transaction Recovery

1 Mone
2] Roll forward
3 Roll Back
4 Roll forward
5 Roll Back
Checkpoint System Failure

Trong hinh v& trén, mét transaction dugc biéu dién béng mdt miii tén. Truc ndm ngang 1a truc thdi
gian. Gia s mdt Check Point dugdc danh dau vao thdi diém gilta transaction 2 va 3 nhu hinh v& va sau dé
su ¢ xdy ra trudc khi gdp mot Check point k€ ti€p. Nhu vay khi SQL Server dugc restart né sé dua trén
nhiing gi ghi trong transaction log file d€ phuc hdi data (xem hinh v&).

Diéu db ¢ nghia la SQL Server s& khong can lam gi ca d&i véi transaction 1 vi tai thdi di€m Check
point data da dugc Iuu vao dia réi. Trong khi do transaction 2 va 4 sé dugc roll forward vi tuy da dugc
commited nhung do sy’ c8 xay ra trudc thdi diém check point k& ti€p nén data chua kip luu vao dia. Tuc &
dua trén nhitng thdng tin dugc ghi trén log file SQL Server hoan toan cé day du cd s& dé viét vao dia ciing.
Con transaction 3 va 5 thi chua dugc commited (do bi down bat ngd) cho nén SQL Server sé roll back hai
transaction nay dua trén nhiing gi dugc ghi trén log file.

3.4. CAu Truc Logic Cua Mot SQL Server Database

Hau nhu moi thir trong SQL Server dudc t6 chlic thanh nhitng objects vi du nhu tables, views,
stored procedures, indexes, constraints.... Nhiing system objects trong SQL Server thudng cé bat dau bang
chit sys hay sp. Cac objects trén sé dugc nghién cru [an lugt trong cac bai sau do dé trong phan nay ching
ta chi ban sG qua mét sd system object thong dung trong SQL Server database ma thdi.

Mot s6 Sytem objects thudng dung:

System Stored Procedure Ung dung

Sp_help [‘object] gung cap thong tin vé mot database object (table, view...) hay mot
ata type.

Sp_helpdb ['database’] Cung cap thdng tin v& mdt database cu thé nao dé.

Sp_monitor Cho biét do ban ron ctia SQL Server

Sp_spaceused ['object’, Cung cap thong tin vé cac khoang tréng da dugc sir dung cho mot



System Stored Procedure Ung dung

'updateusage’ ] object nao do
Sp_who ['login’] Cho biét thong tin vé mot SQL Server user
Vi du:

sp_helpdb 'Northwind' s€ cho két qua cé dang nhu bang dudi day

name db_size owner dbid created status .....

Northwind 3.94 MB  sa 6 Aug 6 2000  Status=ONLINE, Updateability=READ_WRITE, .....
stored procedure sp_spaceused nhu vi du sau

USE Northwind
Go
sp_spaceused 'Customers’

s€ cho biét thong tin vé table Customer:

name rows reserved data index_size  unused

Customers 91 104 KB 24 KB 80 KB 0 KB

3.5. Cach tao mét User Database

Chuing ta c6 thé tao mdt database d& dang dung SQL Server Enterprise b&ng céch right-click lén
trén "database" va chon "New Database" nhu hinh vé sau:
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Sau dd chuing ta chi viéc danh tén clia database va click OK.

Ngoai ra d6i khi chiing ta cling diing SQL script dé tao mét database. Khi d6 ta phai chi rd vi tri cta primary
data file va transaction log file.

Vi du:

USE master
GO
CREATE DATABASE Products
ON
( NAME = prods_dat,
FILENAME = "c:\program files\microsoft SQL server\mssgl\data\prods.mdf’,

SIZE = 4,
MAXSIZE = 10,
FILEGROWTH =1
)
GO

Trong vi du trén ta tao mét database tén la Products véi logical file name la prods_dat va physical
file name la prods.mdf, kich thudc ban dau la 4 MB va data file sé€ tu’ dong tang Ién mai [an 1 MB cho tdi toi
da la 10 MB. Néu ta khong chi dinh mot transaction log file thi SQL sé tu dong tao ra 1 log file véi kich
thudc ban dau la 1 MB.

Luu V:



Khi tao ra mét database chiing ta cling phai luu y mdt s6 diém sau: B6i vdi cac hé thdng nhd ma & dé
van dé téc do cua server khong thudc loai nhay cam thi chiing ta thudng chon cac gia tri mac dinh (default)
cho Initial size, Automatically growth file. Nhung trén mét s6 production server clia cac hé théng I6n
kich thudc clia database phai dugc ngusi DBA udc lugng trudc tly theo tam cG cua business, va thong
thudng ngudi ta khéng chon Autogrowth(ty déng tdng trudng) va Autoshrink(ty dong nén). Cau hoi dugc
d&t ra 6 day la vi sao ta khong d&€ SQL Server chon mét gia tri khdi ddu cho datafile va sau do6 khi can thi né
sé tu déng ndi rdng ra ma lai phai udc lugng trudc? Nguyén nhan la néu chon Autogrowth (hay Autoshrink)
thi chiing ta c6 thé sé gap 2 van dé sau:

e Performance hit: Anh hudng dang ké dén kha ndng lam viéc clia SQL Server. Do né phai thudng
xuyén kiém tra xem c6 di khoang tréng can thiét hay khdng va néu khéng dl n6 s& phai mé réng
béng cach danh thém khoang tréng tir dia cling va chinh qua trinh nay s& lam cham di hoat dong
cla SQL Server.

e Disk fragmentation : Viéc m& rong trén ciing s€ lam cho data khéng dugc lién tuc ma chira &
nhiéu ndi khac nhau trong dia cirng diéu nay cling gay anh hudng lén téc d6 lam viéc clia SQL
Server.

Trong céac hé théng I6n ngudi ta c6 thé du doan trudc kich thudc cla database bang cach tinh toan
kich thudc clia cac tables, day ciling chi la kich thudc uéc doan ma thdi (xin xem "Estimating the size of a
database" trong SQL Books Online d& biét thém vé& cach tinh) va sau dé thudng xuyén ding mdt sb ciu
lénh SQL (thudng dung céc cau Iénh bat dau bang DBCC .Phan nay sé dugc ban qua trong cac bai sau)
kiém tra xem c du khoang tréng hay khéng néu khéng du ta cd thé chon mét thdi diém ma SQL server it
ban ron nhat (nhu ban dém hay sau gi& lam viéc) dé néi rong data file nhu thé sé khdng lam anh hudng téi
performance clia Server.

Chu y gia st ta danh s3n 2 GB cho datafile, khi dung Window Explorer dé xem ta s& thay kich thudc cla file
la 2 GB nhung data thuc t€ co6 thé chi chiém vai chuc MB ma thoi.

3.6. Nhirng Diém Can Lwu Y Khi Thiét Ké Mot Database

Trong pham vi bai nay chiing ta khong thé ndi sau vé ly thuyét thiét k€ database ma chi dua ra
mot vai 16i khuyén ma ban nén tuan theo khi thiét ké.

TruGc hét ban phai ndm vitng vé cac loai data type. Vi du ban phai biét rd su khac biét gilra
char(10), nchar(10) varchar(10), nvarchar(10). Loai dit liéu Char la mét loai string cé kich thudc cd
dinh nghia la trong vi du trén néu data dua vao "This is a really long character string” (I6n hon 10 ky ty) thi
SQL Server sé ty dong cdt phan dudi va ta chi con "This is a". Tuong tu néu string dua vao nhd hon 10 thi
SQL s& thém khoang tréng vao phia sau cho dd 10 ky tu. Ngudc lai loai varchar sé khong thém cac khoang
tréng phia sau khi string dua vao it hon 10. Con loai data b3t dau bang chii n cha dif liéu dang unicode.

Mot luu y khac 1a trong SQL Server ta c6 céc loai Integer nhu : tinyint, smallint, int, bigint.
Trong d6 kich thudc tirng loai tuong (ng la 1,2,4,8 bytes. Nghia la loai smallint tudng dudng véi Integer
va loai int tuong dudng vdi Long trong VB.

Khi thiét ké table nén:

e Co it nhat mdt cdt thudc loai 1D diing dé xac dinh mot record dé dang.
e  Chi ch(fa data ctia mot entity (mét thuc thé)

Trong vi du sau thong tin vé Sach va Nha Xuat Ban dugc chira trong cung mot table

Books

BookID Title Publisher PubState PubCity  PubCountry



Inside SQL Server 2000 |Microsoft Press |CA Berkely USA

Windows 2000 Server |New Riders MA Boston USA
3 geoglnnlng Visual Basic Wrox CA Berkely USA

Ta nén tach ra thanh table Books va table Publisher nhu sau:

Books
BookID Title PublisherID
1 Inside SQL Server 2000 P1
2 Windows 2000 Server P2
3 Beginning Visual Basic 6.0 P3
va
Publishers
PublisherID Publisher PubState PubCity PubCountry
P1 Microsoft Press CA Berkely USA
P2 New Riders MA Boston USA
P3 Wrox CA Berkely USA

e  Tranh dung cot c6 chifa NULL va nén ludn cé gia tri Default cho céc cot
e Tranh Iap lai mét gia tri hay cOt nao do

Vidu mdt cubn sach c6 thé dugc viét béi han mét téc gia va nhu thé ta c6 thé ding mét trong 2
cach sau dé ch(ra data:

Books
BookID Title Authors
1 Inside SQL Server 2000 John Brown
2 Windows 2000 Server Matthew Bortniker, Rick Johnson
3 Beginning Visual Basic 6.0 Peter Wright, James Moon, John
Brown
hay
Books
BookID Title Authorl Author2 Author3
1 Inside SQL Server 2000 (John Brown Null Null
2 Windows 2000 Server Matthew Rick Johnson Null
Bortniker
3 geoglnnlng Visual Basic Peter Wright James Moon John Brown



Tuy nhién viéc Iap di 18p lai c6t Author s& tao nhiéu van dé sau nay. Chang han nhu néu cudn sach
¢6 nhiéu han 3 tac gia thi ching ta sé gap phién phiic ngay....Trong vi du nay ta nén chat ra thanh 3 table
nhu sau:

Books
BookID Title
1 Inside SQL Server 2000
2 Windows 2000 Server
3 Beginning Visual Basic 6.0
Authors
AuthID First Name Last Name
Al John Brown
A2 Matthew Bortniker
A3 Rick Johnson
A4 Peter Wright
A5 James Moon
AuthorBook
BookID AuthID
1 Al
2 A2
2 A3
3 A4
3 A5
3 Al

Ngoai ra mét trong nhiing diéu quan trong la phai biét ré quan hé (Relationship) gilta cac table:

e One-to-One Relationships : trong mdi quan hé nay thi mét hang bén table A khong thé lién két
vGi han 1 hang bén table B va ngugc lai.

e One-to-Many Relationships : trong m&i quan hé nay thi mét hang bén table A cé thé lién két
vGi nhiéu hang bén table B.

e Many-to-Many Relationships : trong mdi quan hé nay thi mét hang bén table A cé thé lién két
v6i nhiéu hang bén table B va mét hang bén table B ciing cé thé lién két v&i nhiéu hang bén table
A. Nhu ta théy trong vi du trén mdt cubn sach c6 thé dugc viét bdi nhiéu tac gia va mét tac gia
cling c6 thé viét nhiéu cubn sach. Do d6 méi quan hé gilta Books va Authors la quan hé Many to
Many. Trong trudng hgp nay ngudi ta thudng dung mdt table trung gian dé giai quyét van dé
(table AuthorBook).

P& c6 mdt database tuong ddi hoan hao nghia 1a thiét k& sao cho data ch(a trong database khéng
thira khdng thi€u ban can biét thém vé cac thu thuat Normalization. Tuy nhién trong pham vi khéa hoc
nay chdng t6i khéng mudn ban sau han vé dé tai nay, ban co thé xem thém trong cac sach day ly thuyét co
sé dir liéu.



Bai 4: Backup And Restore SQL Server

4.1. Chién Lwoc Phuc Hoi Div Liéu (Data Restoration Strategy)

C6é mot diéu ma ching ta phai chd y 1a hau nhu bat ky database nao cling can dugc phuc hoi vao

mot IUc nao do trong sudt chu ky song cla nd. La mot ngudi Database Administrator ban can phai giam toi
da s6 [an phai phuc hdi dif liéu, ludn theo ddi, kiém tra thudng xuyén dé phat hién cac truc tric trudc khi nd
xady ra. Phai du phong cac bién cd cb thé xay ra va bao dam rang cé thé nhanh chdng phuc hdi dit liéu
trong thdi gian sém nhét cé thé dugc.

Cac dang bién c8 hay tai hoa c6 thé xay ra la:

Dia chifa data file hay Transaction Log File hay system file bj mat

Server bi hu héng

Nhifng tham hoa tu nhién nhu b&o lut, dong dat, hoa hoan

Toan bd server bi danh cp hodc pha huy

Céc thiét bi dung d& backup - restore bi danh cap hay hu hong

Nhitng 16i do vO y ctia user nhu IS tay delete toan bo table chdng han

Nhirng hanh vi mang tinh pha hoai ctia nhan vién nhu c6 y dua vao nhifng thdng tin sai lac.
Bi hack (néu server c6 két ndi vdi internet).

Ban phai tu hoi khi cac van dé trén xay ra thi ban sé lam gi va phai luén cd bién phap dé phong cu

thé cho tirng trudng hop cu thé. Ngoai ra ban phai xac dinh thdi gian t8i thi€u can phuc hdi dif liéu va dua
server tr@ lai hoat dong binh thuGng.

4.2. Cac Loai Backup

D& cb thé hiéu céc kiu phuc hoi dif liéu khac nhau ban phai biét qua cac loai backup trong SQL Server

Full Database Backups : Copy tat ca data files trong mot database . Tat ca nhitng user data va
database objects nhu system tables, indexes, user-defined tables déu dugc backup.

Differential Database Backups : Copy nhiing thay ddi trong t&t ca data files k& tir [an full
backup gan nhat.

File or File Group Backups : Copy mét data file dan hay mot file group.

Differential File or File Group Backups : Tudng tu nhu differential database backup nhung chi
copy nhiing thay d&i trong data file dan hay mét file group.

Transaction Log Backups : Ghi nhan mot cach th(r tu tat cd cac transactions chlra trong
transaction log file k& tir [an transaction log backup gan nh&t. Loai backup nay cho phép ta phuc
hoi dit liéu tré ngugc lai vao mdt thdi diém nao do trong qua kh* ma van dadm bao tinh déng nhéat
(consistent).

Trong ltc backup SQL Server cling copy tat ca cac hoat dong cua database k€ ca hoat dong xay ra
trong qua trinh backup cho nén ta c6 thé backup trong khi SQL dang chay ma khéng can phai ngung lai.

4.3. Recovery Models

Full Recovery Model : Pay la model cho phép phuc héi dif liéu vdi it rdi ro nhat. Néu mét
database & trong mode nay thi tat ca cac hoat dong khéng chi insert, update, delete ma ké ca
insert bang Bulk Insert, hay bcp déu dudc log vao transaction log file. Khi c6 su’ ¢ thi ta c6 thé
phuc hdi lai dif liéu ngudc trd lai téi mot thdi diém trong qua khr. Khi data file bi hu' néu ta cd thé
backup dudc transaction log file thi ta c6 th& phuc hdi database dén thdi diém transaction gan
nhat dugc commited.



e Bulk-Logged Recovery Model : O mode nay cac hoat déng mang tinh hang loat nhu Bulk
Insert, bcp, Create Index, WriteText, UpdateText chi dugc log minimum vao transaction log file da
dé cho biét 1a cac hoat déng nay cé dién ra ma khong Iog toan bo chi ti€t nhu trong Full Recovery
Mode. Cac hoat ddng khac nhu Insert, Update, Delete van dugc log day du dé dung cho viéc phuc
hoi sau nay.

e Simple Recovery Model : O mode nay thi Transaction Log File dugc truncate thudng xuyén va
khong can backup. V&i mode nay ban chi cé th€ phuc hoi téi thai diém backup gan nhat ma khang
thé€ phuc hoi téi mdt thdi diém trong qua kh.

Mudn biét database cua ban dang & mode nao ban cé thé€ Right-click I1én mét database nao dé trong
SQL Server Enterprise Manager chon Properties-=>Options->Recovery

Tuy nhién c6 thé téi déy ban cam thdy rét khé hi€u vé nhing diéu trinh bay & trén. Ching ta hay dung mot
vi du sau dé lam rd van dé.

Vi du:

Chiing ta c6 mot database dugc ap dung chién lugc backup nhu hinh vé sau:

Log
backups

v
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Full Differential Differential
database database database
backup backup backup

Trong vi du nay ta schedule mot Full Database Backup vao ngay Chi Nhat va Differential Backup
vao cac ngay thr Ba va Thir Nam. Transaction Log Backup dugc schedule hang ngay. Vao mét ngay Thd
Sau "den t6i" mot sy c6 xay ra do la dia chira data file ctia database bi hu' va la mét DBA ban dugc yéu cau
phai phuc hoi dif liéu va dua database trd lai hoat dong binh thuGng. Ban phai lam sao?

Trudc hét ban phai backup ngay Transaction Log File (Trong vi du nay Transaction Log File dugc
chtra trong mot dia khac vdi dia chra Data File nén khong bj hu va van con hoat dong). Ngudi ta con goi
file backup trong trudng hdp nay Ia " the tail of the log" (cai dudi). Néu Log File dugc chifa trén cling mot
dia véi Data file thi ban c6 thé€ s& khdng backup dugc "cai dudi" va nhu vay ban phéi dung dén log file
backup gan nhat. Khi backup "cai du6i" nay ban can phai diing option NO_TRUNCATE bdi vi théng thuGng
cac Transaction Log Backup sé truncate(xoa) nhitng phan khéng can dung dén trong transaction log file, d6
la nhitng transaction da dugc commited va da dugc viét vao database (con goi la inactive portion of the
transaction log) dé& giam kich thudc cla log file. Tuy nhién khi backup phan dudi khéng dugc truncate dé
dam bao tinh consistent (nhat quan) cla database.



K& dén ban phai restore database tur Full Backup File ciia ngay Chi Nhat. N6 s€ lam 2 chuyén :
copy data, log, index... tr dia backup vao Data Files va sau dé sé lan lugt thuc thi cac transaction trong
transaction log. Luu y ta phai dung option WITH NORECOVERY trong truGng hgp nay (tic la option thir 2
"Leave database nonoperational but able to restore additional transaction logs" trong Enterprise
Manager). Nghia la cac transaction chua hoan tat (incomplete transaction) sé khong dugc roll back. Nhu
vy database Idc nay s& & trong tinh trang inconsistent va khéng thé dung dugc. Néu ta chon WITH
RECOVERY (hay "Leave database operational. No additional transaction logs can be restored "
trong Enterprise Manager) thi cac incomplete transaction sé& dugc roll back va database & trang thai
consistent nhung ta khong thé nao restore cac transaction log backup dudc nira.

Ti€p theo ban phai restore Differential Backup ctia ngay Thr Nam. Sau dé lan lugt restore cac
Transaction Log Backup ké tir sau [an Differential Backup cuéi cling nghia la restore Transaction Log Backup
clia ngay Thir Ndm va "Cai budi”. Nhu vay ta cd thé phuc hdi data trg vé trang thai truc khi bién cd xay ra.
Qua trinh nay goi la Database Recovery.

Cling xin lam rd cach ding tir Database Restoration va Database Recovery trong SQL
Server. Hai tir nay néu dich ra ti€éng Viét déu c6 nghia la phuc hoi cd sé dif liéu nhung khi doc sach tiéng
Anh phai can than vi n6 c6 nghia hai khac nhau.

Nhu trong vi du trén Khi ta restore database tir mot file backup nghia la chi don gian tai tao lai
database tir nhitng file backup va thuc thi lai nhitng transaction da dugc commit nhung database c6 thé &
trong trang thai inconsistent va khéng stf dung dugc. Nhung khi néi dén recover nghia la ta khéng chi
phuc hoi lai data ma con bao dam cho né & trang thai consistent va st dung dugc (usable).

Co6 thé ban sé hoi consistent [a thé nao? Phan nay s& dugc ndi rd trong bai sau vé Data
Integrity. Nhung cfing xin ding mét vi du don gian dé giai thich. Trong vi du vé thé nao |a mét transaction
G bai 3 : Gia sur s6 tién $500 dugc trir khdi account A nhung lai khong dugc cong vao account B va néu
database khéng dugc qua trinh khéi phuc dif liéu tu dong (automatic recovery process) clia SQL rollback thi
né sé & trang thai inconsistent. Néu database & trang thai gibng nhu trude khi trir tién hodc sau khi d& cong
$500 thanh cdng vao account B thi goi la consistent.

Cho nén viéc backup Transaction Log File sé giQp cho viéc recovery data t6i bat ky thdi diém nao
trong qua kh(r. BGi véi Simple Recovery Model ta chi co thé recover téi [an backup gan nhat ma thoi.

Nhu vdy khi restore database ta c6 th€ chon option WITH RECOVERY dé roll back céc
transaction chua dugc commited va database cd thé hoat ddng binh thudng nhung ta khéng thé restore
thém backup file nao nifa, thudng option nay dugc chon khi restore file backup cudi cing trong chuoi
backup. Néu chon option WITH NORECOVERY cac transaction chua dugc commited sé khong dugc roll back
do d6 SQL Server sé& khdng cho phép ta s dung database nhung ta c6 thé tiép tuc restore céc file backup
k€ tiép, thudng option nay dugc chon khi sau dé ta con phai restore cac file backup khac.

Khéng 18 chi cé thé chon mdt trong hai option trén ma thdi hay sao? Khéng hoan toan nhu vay
ta c6 th€ chon mdt option trung 1ap hon la option WITH STANDBY (tlic 1a option 3 "Leave database read-
only and able to restore additional transaction logs" trong Enterprise Manager). V&i option nay ta sé
cd ludn déc tinh cta hai option trén : cac incomplete transaction s& dugc roll back d&€ dam bao database
consistent va c6 thé st dung dugc nhung chi dudi dang Read-only ma théi, d6ng thdi sau d6 ta cd thé tiép
tuc restore cac file backup con lai (SQL Server sé log cac transaction dugc roll back trong undo log file va
khi ta restore backup file ké ti€p SQL Server s€ tra lai trang thai no recovery tir nhitng gi ghi trén undo file).
Ngudi ta dung option nay khi mudn restore database tré lai mét thai diém nao dé (a point in time) nhung
khong rd 1a d6 cé phai la thdi di€m ma ho mudn khong, cho nén ho sé restore tirng backup file 6 dang
Standby va kiém chiing mét s6 data xem d6 cd phai la thdi di€m ma ho mudn restore hay khdng (chdng
han nhu trudc khi bi delete hay trudc khi mét transaction nao dé dugc thuc thi) trudc khi chuyén sang
Recovery option.



4.4. Backup Database

Trong phan nay ching ta s& ban vé cach backup database. Nhung trudc hét ching ta hay lam
quen vGi mét sO thuat ngilf dung trong qua trinh backup va restore. Cé nhiing tir ta sé dé nguyén ti€ng Anh

ma khong dich.

Thuat Ngir

Backup

Backup Device

Backup File

Backup Media

Backup Set

Giai Thich

Qua trinh copy toan bd hay mét phan cla database, transaction log, file hay file group hinh thanh mot backup
chira trén backup media (tape or disk) bang cach str dung mét backup device (tape drive name hay physical fil

MOt file vat Iy (nhu C:\SQLBackups\Full.bak) hay tape drive cu thé (nhu \\.\Tape0) ding dé& record mdt bac
media.

File chira mot backup set

Disk hay tape dugc st dung dé& chfa mét backup set. Backup media cd thé chita nhiéu backup sets (vi du nhu
2000 backups va tir nhiéu Windows 2000 backups).

Mot bd backup tir mot [an backup don dugc chira trén backup media.

B Chuing ta c6 thé tao mdt backup device c¢6 dinh (permanent) hay tao ra mot backup file méi cho
moi [an backup. Théng thudng ching ta s& tao mét backup device ¢6 dinh d& cé thé dung di dung lai dic
biét cho viéc tu d6ng hda cdng viéc backup. DE& tao mot backup device diing Enterprise Manager ban chon
Management->Backup rdi Right-click->New Backup Device. Ngoa ra ban c6 thé ding
sp_addumpdevice system stored procedure nhu vi du sau:

USE Master
Go

Sp_addumpdevice 'disk’ , 'FullBackupDevice' , 'E:\SQLBackups\Full.bak'

DE backup database ban c6 thé dung Backup Wizard hodc click 1én trén database mudn backup sau dé
Right-click->All Tasks->Backup Database... sé& hién ra window nhu hinh vé sau:
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aeneral | Optiohs |

Databaze: PracticeDB
1= IF'rau:tiu:eDB backup
Dezcripion; I

Backup

¥ Databaze - complete
" Databaze - differential
" Tranzaction log

" File and flegroup: _I

D eztination

Backup to: £ Tape = jsh

Add... |
Femove |

Contents. .. |

venante
& Append to media

" Owverwiite existing media

[~ Schedule: I _I
(] 4 I Cancel | Help |

Sau d6 dua tiy theo yéu ciu cla database ma chon céc option thich hgp. Ta c6 thé schedule cho SQL
Server backup dinh ky.

Schedule

4.5. Restore Database

Trudc khi restore database ta phai xac dinh dugc thir tu file can restore. Cac théng tin nay dugc
SQL Server chifa trong msdb database va s& cho ta biét backup device nao, ai backup vao th&i diém nao.
Sau do6 ta tién hanh restore. D& restore ban Right-click->All Tasks->Restore database... sé thiy
window nhu hinh vé sau:
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— Parameters
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NEu ban restore tir mot instance khac cla SQL Server hay tir mot server khac ban cd chon From
device option va chon backup device (file backup) tugng ing .

Luu ¥ néu ban mudn overwrite database c6 san véi data dugc backup ban c6 thé chon option
Force restore over existing database nhu hinh vé sau:
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[ Eject tapes [if any] after restaring each backup
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¥ Force restore over exizting database
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Ban c6 thé& chon leave database operational hay nonoperational tly theo trudng hgp nhu da giai
thich & trén.



Bai 5: Data Integrity and Advanced Query Technique

Noi dén Data Integrity la ta néi dén tinh toan ven clia mot database hay néi mot cach khac la data
chira trong database phai chinh xac va dang tin cdy. Néu data ch(ra trong database khéng chinh xac ta ndi
database mét tinh toan ven (lost data integrity). Trong bai nay chiing ta s& ban qua cac phucng phap dé
gill cho database dugc toan ven.

5.1. Cac Phwong Phap bam Bao Data Integrity

SQL Server dung mét s& cach d& dam bao Data Integrity. M6t s6 cach nhu Triggers hay Index sé dudc ban
dén trong cac bai sau tuy nhién trong pham vi bai nay chdng ta ciing néi sd qua cac cach trén.

e Data Type : Data type cling c6 th€ dam bdo tinh toan ven cla data vi du ban khai béo data type
cla mdt cot 1a Integer thi ban khéng thé dua gia tri thudc dang String vao dudc.

e Not Null Definitions : Null 1a m6t loai gia tri dac biét, nd khong tuang ducong vdi zero, blank hay
empty string " " ma cé nghia la khéng biét (unknown) hay chua dugc dinh nghia (undefined). Khi
thiét k& database ta nén ludn cin than trong viéc cho phép mét cot dugc Null hay Not Null vi viéc
chira Null data c6 thé& lam cho mét s8 (ing dung vén khdng xtra ly null data ky luBng bi "té".

e Default Definitions : Néu mét cot dugc cho mot gia tri default thi khi ban khong dua vao mot
gia tri cu thé nao thi SQL Server sé ding gia tri mic dinh nay. Ban phai ding Default d&i v6i Not
Null definition.

e Identity Properties : Data thudc dang ID sé dam bao tinh duy nhat cla data trong table.

e Constraints : Pay s€ la phan ma ta dao sau trong bai nay. Constraint tam dich la nhitng rang
budc ma ta dung d& dam bao tinh toan ven cla data. Constraints la nhitng quy lut ma ta ap dét
lén mot cot d€ dam bao tinh chinh xac cla dit liéu dudc nhap vao.

e Rules : bay la mit object mang tinh backward-compatible chi yéu dé tuong thich véi cac version
trudc day clia SQL Server. Rules tuong duang véi CHECK Constraint trong SQL Server 2000 nhung
ngudi ta cé xu hudng sir dung CHECK Constraint vi né chinh xac hon va c6 thé dit nhiéu
Constraints [én mot cot trong khi do chi cé mét rule cho mot cot ma thdi. Cha y rule 1a mét object
riéng va sau do lién két véi mot cot nao dd cua table trong khi CHECK constraint la mot thudc tinh
cua table nén c6 thé dudc tao ra véi Ilénh CREATE TABLE.

e Triggers : MOt loai stored procedure dac biét dugc thuc thi mot cach tu dong khi mot table dugc

Update, Insert, hay Delete. Vi du ta mu6n khi mét mén hang dudc ban ra thi tdng s6 hang héa

trong kho phai dugc gidm xudng (-1) chdng han khi dé ta cé thé dung trigger d&€ dam bao chuyén

dé. Triggers sé dugc ban k¥ trong cac bai sau.

Indexes : s€ dugc ban dén trong bai no6i vé Indexes.

5.2. Constraints

Constraints & nhiing thudc tinh (property) ma ta ap dat len mét table hay mdt cot dé tranh viéc
luu dir liéu khong chinh xac vao database (invalid data). That ra NOT NULL hay DEFAULT ciing dugc xem la
mot dang constraint nhung chiing ta khéng bao gom hai loai nay & day ma chi trinh bay 4 loai constraints la
Primary Key Constraint, Unique Constraint, Foreign Key Constraint va Check Constraint.

Primary Key Constraint:

MOt table thudng cé mét hay nhiéu cdt cd gia tri mang tinh duy nhat dé xac dinh mdt hang bat ky trong
table. Ta thuGng goi la Primary Key va dugc tao ra khi ta Create hay Alter mot table véi Primary Key
Constraint.

Mét table chi c6 thé c6 moét Primary Key constraint. C6 thé c6 nhiéu cdt tham gia vao viéc tao nén
mot Primary Key, cac cot nay khéng thé chlra Null va gia tri trong cac cot thanh vién cé thé trung nhau
nhung gia tri cla tat ca cac cot tao nén Primary Key phai mang tinh duy nhét.



Khi mdt Primary Key dudc tao ra mdt Unique Index sé dugc tu' dong tao ra dé duy tri tinh duy nhat. Néu
trong table d6 chua cé Clustered Index thi mét Unique + Clustered Index s€ dugc tao ra.

C6 thé tao ra Primary Key Constraints nhu sau:

CREATE TABLE Tablel
(Coll INT PRIMARY KEY,
Col2 VARCHAR(30)

)

hay

CREATE TABLE Tablel
(Coll INT,
Col2 VARCHAR(30),
CONSTRAINT table pk PRIMARY KEY (Coll)

)
Unique Constraint

Ban c6 thé tao Unique Constraint d& dam bao gia tri cia mét c6t nao dé khdng bi triing 18p. Tuy Unique
Constraint va Primary Key Constraint déu dam bao tinh duy nhat nhung ban nén dung Unique Constraint
trong nhifng trudng hgp sau:

o Néu mat cot (hay mot su’ két hgp giira nhiéu cot) khong phai la primary key. Nén nhd chi
c6 mdt Primary Key Constraint trong mdt table trong khi ta c6 thé c6 nhiéu Unique Constraint trén
mot table.

e Néu mdt cdt cho phép chira Null. Unique constraint c6 thé ap d&t len mot cdt chira gia tri Null
trong khi primary key constraint thi khéng.

Céch tao ra Unique Constraint cling tuang tu nhu Primary Key Constraint chi viéc thay chir Primary Key
thanh Unique. SQL Server sé tu dong tao ra mot non-clustered unique index khi ta tao mot Unique
Constraint.

Foreign Key Constraint

Foreign Key 1a mét c6t hay mdt su két hgp ctia nhiéu cdt dugc st dung dé ap dit méi lien két data gitia hai
table. Foreign key clia mot table sé gilr gia tri ciia Primary key clia mot table khac va chiing ta c6 thé tao ra
nhiéu Foreign key trong mot table.

Foreign key c6 thé reference (tham chi€u) vao Primary Key hay cdt cé Unique Constraints. Foreign key c6
thé& chlra Null. M3c dii muc dich chinh cta Foreign Key Constraint la dé kiém soat data ch(fa trong table cé
Foreign key (t(c table con) nhung thuc chat né ciing kiém soat lubn ca data trong table chira Primary key
(tlrc table cha). Vi du néu ta delete data trong table cha thi data trong table con trg nén "m6 c6i" (orphan)
vi khdng thé reference ngugc vé table cha. Do dé Foreign Key constraint s& dam bao diéu d6 khéng xay ra.
Néu ban mudn delete data trong table cha thi trudc hét ban phai drop hay disable Foreign key trong table
con trudc.

C6 thé tao ra Foreign Key Constraints nhu sau:

CREATE TABLE Tablel
(Coll INT PRIMARY KEY,
Col2 INT REFERENCES Employees(EmployeelD)

)

hay



CREATE TABLE Tablel
(Coll INT PRIMARY KEY,
Col2 INT,
CONSTRAINT col2_fk FOREIGN KEY (Col2)
REFERENCES Employees (EmployeelD)

)

Doi khi ching ta cling can Disable Foreign Key Constraint trong trudng hgp:

e Insert hay Update: Néu data insert vao s& vi pham nhiing rang budc cé san (violate constraint)
hay constraint ctia ta chi mu6n ap dung cho data hién thdi ma thoi chlr khong phai data sé insert.

e Tién hanh qua trinh replicate. Néu khong disable Foreign Key Constraint khi replicate data thi
c6 thé& can trd qua trinh copy data tlr source table téi destination table mét cach khong can thiét.

Check Constraint

Check Constraint ding dé gidi han hay kiém sodt gia tri dugc phép insert vao mét cdt. Check Constraint
giéng Foreign Key Constraint & cho n6 kiém soét gia tri dua vao mdt c6t nhung khac & chd Foreign Key
Constraint dua trén gia tri & table cha d& cho phép mdt gia tri dudc chdp nhan hay khéng trong khi Check
Constraint dua trén mét bi€u thirc logic (logic expression) dé kiém tra xem mot gia tri cd hap |1& khéng. Vi
du ta c6 thé dp dit mot Check Constraint 1&n cot salary dé chi chdp nhan tién luong tir $15000 dén
$100000/nam.

Ta c6 thé tao ra nhiéu Check Constraint trén mét cot. Ngoai ra ta c6 thé tao mdt Check Constraint trén
nhiéu cot bang cach tao ra Check Constraint 6 murc table (table level).

C6 thé tao ra Check Constraint nhu sau:

CREATE TABLE Tablel
(Coll INT PRIMARY KEY,
Col2 INT
CONSTRAINT limit_amount CHECK (Col2 BETWEEN O AND 1000),
Col3 VARCHAR(30)

)

Trong vi du nay ta gidi han gia tri chdp nhan dugc clia cot Col2 tir 0 dén 1000. Vi du sau sé tao ra mot
Check Constraint gidng nhu trén nhung & table level:

CREATE TABLE Tablel
(Coll INT PRIMARY KEY,
Col2 INT,
Col3 VARCHAR(30),
CONSTRAINT limit_amount CHECK (Col2 BETWEEN O AND 1000)

)
Tudng tu nhu Foreign Key Constraint doi khi ta cling can disable Check Constraint trong truGng hgp Insert
hay Update ma viéc kiém soat tinh hgp 1€ clia data khdng ap dung cho data hién tai. Trudng hgp thir hai la
replication.

Mudn xem hay tao ra Constraint bang Enterprise Manager thi lam nhu sau:

Click 1én trén mot table nao d6 va chon Design Table-> Click vao icon bén phai "Manage
Constraints..."”



5.3. Advanced Query Techniques
Trong phan nay chiing ta sé dao sau mot sé cau Iénh nang cao nhu SELECT, INSERT...

C6 thé& ndi hau nhu ai cling biét qua cau Iénh c&n ban ki€u nhu "SELECT * FROM TABLENAME WHERE..."
nhung cé thé cé nhiéu ngudi khong biét dén nhitng tinh chat nang cao ctia nd.

C0 phap day dd cla mot cau Iénh SELECT rat phirc tap tuy nhién & day chi trinh bay nhiing nét chinh cta
Iénh nay ma thoi:

SELECT select_list

[ INTO new_table ]

FROM table_source [ WHERE search_condition ]
[ GROUP BY group_by_expression ]

[ HAVING search_condition ]

[ ORDER BY order_expression [ ASC | DESC ] ]

Chung ta sé lan lugt nghién ciu tirng clause (ménh dé) trong cau Iénh nay.
SELECT Clause

Sau keyword (tur khda) SELECT ta s& c6 mot danh sach cac cdt ma ta mudn select dudc cach nhau bang
dau ",". C6 3 Keywords can nhan manh trong phan SELECT.

e Distinct : Khi c6 keyword nay vao thi s& cho két qua céc cét khong trung nhau. Vi du trong Orders
table cta Norwind database (database mau di kem véi SQL Server) chira gia tri tring lap (duplicate
value) trong cOt ShipCity. Néu ta muGn select mot danh sach ShipCity trong dé mai city chi xuat
hién mét [an trong két qua nhan dugc ta dung nhu sau:

SELECT DISTINCT ShipCity, ShipRegion
FROM Orders
ORDER BY ShipCity

e Top n : Néu ta mudn select n hang dau tién ma théi ta c6 thé dung Top keyword. Néu cé thém
ORDER BY thi két qua sé dugc order trudc sau dé mdi select. Ching ta cling co thé select s§ hang
dua trén phan trdm bang cach thém Keyword Percent vao. Vi du sau s& select 10 hang dau tién
theo thir tu:

SELECT DISTINCT TOP 10 ShipCity, ShipRegion
FROM Orders
ORDER BY ShipCity

e As : Doi khi chiing ta mudn cho SELECT statement d& doc hon mot chut ta cé thé diing mét alias
(téc la tir thay thé hay tir viét tat) vdi keyword As hay khéng cé keyword As: table_name As
table_alias hay table_name table_alias. Vi du:

USE pubs
SELECT p.pub_id, p.pub_name AS PubName
FROM publishers AS p

Ngoai ra trong Select list ta cd thé select dudi dang mdt expression nhu’ sau:

SELECT FirstName + " " + LastName AS "Employee Name",
IDENTITYCOL AS "Employee 1D,
HomePhone,



Region
FROM Northwind.dbo.Employees
ORDER BY LastName, FirstName ASC

Trong vi du trén ta select cOt "Employee Name" 1a san phdm ghép lai cta cot FirstName va LastName dugc
cach nhau bng mdt khoang tréng. M6t gia tri thudc loai identity dé& lam c6t "Employee ID". Két qua s&
dudc sap theo thi tu’ tir nho tdi 16n (ASC) (con DESC la tir 16n téi nho) trong do cdt LastName dugc sap
truGe r6i mdi téi cot FirstName.

The INTO Clause

INTO Clause cho phép ta select data tir mot hay nhiéu table sau dé két qua sé dugc insert vao mét table
mdi. Table nay dudc tao ra do két qua clia cau lIénh SELECT INTO. Vi du:

SELECT FirstName, LastName
INTO EmployeeNames
FROM Employers

Cau Iénh tén sé tao ra mot table mdi co tén la EmployeeNames vdi 2 cot la FirstName va LastName sau dé
két qua select dugc tir table Employers s& dudc insert vao table mdi nay. Néu table EmployeeNames ton tai
SQL Server s& béo 16i. Cau 1énh nay thudng hay dudc str dung dé select mot lugng data 16n tr nhiéu table
khac nhau vao mot table méi (thuGng dung cho muc dich tam thdi (temporary table)) ma khoi phai thuc thi
cau Iénh Insert nhiéu lan.

MOt cach khac cling select data tir mot hay nhiéu table va insert vao mot table khac la dung "Insert
Into...Select...". Nhung cau |énh nay khong tao ra mot table mdi. Nghia la ta table do phai ton tai trudc.
Vi du:

INSERT INTO EmployeeNames
SELECT FirstName, LastName
FROM Employers

Chi y la khéng c¢6 chii "Value" trong cau Insert nay.
The GROUP BY and HAVING Clauses

GROUP BY duing dé tao ra cac gia tri tong (aggregate values) cho tirng hang trong két qua select dugc. Chi
¢6 mot hang cho tling gia tri riéng biét (distinct) cta tiing cot. Cac cot dugc select déu phai ndm trong
GROUP BY Clause. Hay xem vi du phtc tap sau:

SELECT OrdD1.0rderID AS OrderlD,
SUM(OrdD1.Quantity) AS "Units Sold",
SUM(OrdD1.UnitPrice * OrdD1.Quantity) AS Revenue
FROM [Order Details] AS OrdD1
WHERE OrdD1.0rderID in (SELECT DISTINCT OrdD2.0rderlID
FROM [Order Details] AS OrdD2
WHERE OrdD2.UnitPrice > $100)
GROUP BY OrdD1.0rderlID
HAVING SUM(OrdD1.Quantity) > 100

Trong vi du trén dau tién ta select nhitng order riéng biét (distinct) tir Order Details table véi gid > 100. Sau
dé ti€p tuc select OrderID, "Units Sold", Revenue tur két qua trén trong dé "Units Sold" va Revenue la nhitng
aggregate columns (cho gia tri tdng mét ct cta nhitng hang ¢ cling OrderID). HAVING Clause déng vai
trd nhu mdt filter dung dé loc lai cac gid tri cAn select ma théi. HAVING Clause thuting di chung véi GROUP
BY méc dui c6 thé xuét hién riéng le.

UNION



Uninon keyword cé nhiém vu ghép ndi két qua clia 2 hay nhiéu queries lai thanh mot két qua.
Vi du:

Gia st c6 table1(ColumnA varchar(10), ColumnB int) va table2(ColumnC varchar(10), ColumnD int). Ta
muon select data tUr table1 va ghép véi data tur table2 dé tao thanh mot két qua duy nhat ta lam nhu sau:

SELECT * FROM Tablel
UNION ALL
SELECT * FROM Table2

Néu khong cd keyword ALL thi nhitng hang gidng nhau tir 2 table sé chi xuat hién mét [an trong két qua.
Con khi diing ALL thi cac hang trong 2 table déu c6 trong két qua bat chap viéc lap lai.

Khi Dang Union phai chid y hai chuyén: sG ct select 6 2 queries phai bang nhau va data type clia cac c6t
tuang (ng phai compatible (tucng thich).

5.4. Using JOINS

Trong phén nay ching ta s& tim hi€u vé& cac loai Join trong SQL Server. Bang cach sir dung JOIN ban c6 thé
select data tlr nhiéu table dya trén mdi quan hé logic giita cac table (logical relationships). C thé tom tét
céc loai Join thong dung bang cac hinh sau:

Pl e~ P
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Th{r tu tur tréi sang phai: Inner Join, Left Outer Join, Right Outer Join, Full Outer Join
Inner Joins

Dung Inner Join dé select data tir 2 hay nhiéu tables trong dé gia tri clia cac cdt dudc join phai xuét hién &
ca 2 tables tirc la phan gach chéo trén hinh. Vi du:

SELECT t.Title, p-Pub_name

FROM Publishers AS p INNER JOIN Titles AS t
ON p.Pub_id = t.Pub_id

ORDER BY Title ASC

Left Outer Joins

Dung Left Outer Join dé& select data tir 2 hay nhiéu tables trong d6 tit ca cot bén table th(r nhét va khong
ton tai bén table th(r hai sé dugc select cOng vai cac gia tri clia cac cot dugc inner join. S6 cot select dugc
s& bang vdi s6 cbt cla table thlr nhat. Tdc 1a phan t& mau do trén hinh. Vi du:

USE Pubs

SELECT a.Au_fname, a.Au_lname, p.Pub_name

FROM Authors a LEFT OUTER JOIN Publishers p

ON a.City = p.City

ORDER BY p.Pub_name ASC, a.Au_lname ASC, a.Au_fname ASC

Right Outer Joins



Dung Right Outer Join dé€ select data tir 2 hay nhiéu tables trong dé tat ca cot bén table th(r hai va khéng
ton tai bén table th(r nhat sé dugc select cong véi cac gia tri clia cac cot dugc inner join. SO cot select dugc
s€ bang vdi s6 cot cla table th(r hai. Tic 1a phan t6 mau do trén hinh. Vi du:

USE Pubs

SELECT a.Au_fname, a.Au_lname, p.Pub_name

FROM Authors a RIGHT OUTER JOIN Publishers p

ON a.City = p.City

ORDER BY p.Pub_name ASC, a.Au_lname ASC, a.Au_fname ASC

Full Outer Joins

Dung Full Outer Join dé select data tir 2 hay nhiéu tables trong d6 tét ca cot bén table thir nhat va thir hai
déu dugc chon cac gia tri bén hai table bang nhau thi chi Idy mét [an. Tdc 1a phan t6 mau do trén hinh. Vi
du:

USE Pubs

SELECT a.Au_fname, a.Au_lname, p.Pub_name

FROM Authors a FULL OUTER JOIN Publishers p

ON a.City = p.City

ORDER BY p.Pub_name ASC, a.Au_lname ASC, a.Au_fname ASC

Cross Joins

Dung Cross Join ghép data tir hai table trong d6 s6 hang thu dudc bang vdi s6 hang cua table th{ nhat
nhan véi s6 hang cua table thir hai. Vi du:

USE pubs

SELECT au_fname, au_lname, pub_name
FROM authors CROSS JOIN publishers
WHERE authors.city = publishers.city
ORDER BY au_lname DESC

DEy la trong cau 1&nh nay khong cé keyword "On".
Mu6n hiéu rd hon vé céc loai join ban cho chay thir trén SQL Server va lam phan bai tap so 1.

Tém lai trong bai nay ching ta da tim hi€u data integrity trong SQL Server bang cach dung cac loai
Constraint. Ngoai ra Chdng ta cling biét qua vé mot s6 ky thuat query nang cao. Sau bai hoc nay cac ban
can lam bai tap s& 1 dé& hé théng hda lai kién thirc d& hoc tir bai 1 dén bai 5 trudc khi ban hoc tiép bai sb 6.
Khi lam bai tap nhd phai lam theo th(f tu’ va tuan thd theo cac yéu cau cla bai tap dat ra. Khong nén bo
qua budc nao.



