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Chuong 1
TONG QUAN VE HE QUAN TRI CO SO DU LIEU

I. Gidi thiéu

Thong tin 1a ngudn tai nguyén quy gia ctia mot to chirc. Cac phin mém may tinh 13
nhitng cong cu hiéu qua dé xtr 1y thong tin va hé quan tri co so dit lidu 13 cong cu phd
bién cho phép luu trit va rat trich thong tin mot cach hidu qua.

Hé quan tri co s dit liéu quan hé 1a hé quan tri co so dit liéu pho bién nhat hién nay
va dugc hd tro boi nhidu nha cung cdp phan mém. Tinh hiéu qua cia cac tmg dung phu
thudc vao chat luong cia viée to chirc dit liéu. Nhiing cai tién trong k¥ thut va xir Iy co
s& dit liéu dua dén cac co hoi st dung thong tin mot cach linh hoat va hi¢u qua khi dir li¢u
duoc t6 chirc va luu trit trong cac cdu tric quan hé. Hé quan tri co sé dit liéu 1a mot thanh
cong trong linh vyc thuwong mai.

Muc tiéu ciia hé quan tri co s& dir li€u.

Hé quan tri co s& dit liéu phai ddm bdo cac muc tiéu sau: dit lidu san dung (data
availability), tinh toan ven dit li€u (data integrity), an toan dit li¢u (data secutity), va doc
1ap dir liéu (data independency).

o Dt liéu sin dung (data availability): dit liéu duge to chic sao cho moi ngudi dung
c6 thé truy cap dé dang theo chirc ning va nhiém vu cua ho.

o Tinh toan ven dit li¢u (data integrity): dit li¢u luu trit trong co s¢ dit li¢u 1a ding
dén, dang tin cay.

o An toan dit li¢u (data secutity): Chi nhitng nguoi dung dugc phép médi co thé truy
cap dir liéu. Néu nhiéu nguoi dung truy cap chung mét muc dit lidu cing luc thi hé
quan tri co s¢ dir 1i€u khong cho phép ho thuc hién nhirng thay doi gay mau thuan
dir liéu.

o Doc lap dir licu (data independency): hé quan tri co s& dir li¢u phai cho phép tat ca
moi nguodi dung dugce phép luu trit, cap nhat va rut trich dir liéu hi¢u qua ma khong
can nam chi tiét vé ciu tric cua co sé dir liéu duoc biéu dién va cai dat.

Qua trinh phit trién ciia hé quan tri co sé dir liéu.

Qua trinh phat trién cia DBMS nhu sau:

— Flat files: 1960s — 1980s

— Hierarchical: 1970s —1990s

— Network : 1970s — 1990s

— Relational: 1980s — dén nay
— Object-oriented: 1990s — dén nay
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— Object-relational: 1990s — dén nay

— Data warchousing: 1980s — dén nay
—  Web-enabled: 1990s — dén nay

II. Cau tric va thanh phan ciia hé quan trij co sé dir liéu.

Forms Application SQL Interface

Query
Parser Plan Executor Execution
Engine

Optimizer Operator Evaluator

Concurrency 'y
Control v
File and Access
Transaction Methods
Manager ¢

h 4
A
\ 4

A 4
4
A 4

Buffer Manager [¢ Recovery
Lock Manager

A

Manager :

Disk Space Manager DBMS

A
A

' - catalog

Hinh 1.1 Kién trtic cia DBMS

Kién trac ctia hé quan tri co s& dit liéu gdm 2 thanh phan chirc ning:
o B quan ly luu trir (Storage manager).
o B Xir ly truy van (Query Processor).

1. B0 quén ly luu trir

B6 quan ly luu trir ¢ nhi€m vu luu trit, rut trich va cap nhat dit li¢u vao co sé dir licu. B
quan ly luu trlir gobm cé cac don vi sau:

— Kiém tra chirng thyc va toan ven.
— Quan ly giao dich .
— Quan ly file.
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— Quan ly vung dém.
Qudn ly giao dich (Transaction management)

Thong thuong, mot s6 thao tac trén co s& dit liéu tao thanh mot don vi logic cong viéc.
Ta hiy xét vi du chuyén khoan, trong d6 mot sb tién x duoc chuyén tir tai khoan A
(A:=A-x) sang mdt tai khoan B (B:=B+x). Mot yéu td can thiét 14 ca hai thao tac nay hoic
cung xay ra hodc khong hoat déng nao xay ra ca. Viéc chuyén khoan phai xdy ra trong
tinh toan thé ctiia né hoac khong. Yéu ciu foan thé-hodc-khéng nay dugc goi la tinh
nguyén td (atomicity). Mot yéu t6 can thiét khac 1a sy thuc hién viéc chuyén khoan bao
toan tinh nhét quan cta co sd dit lidu: gid tri ciia tong A + B phdi dwoc bao toan. Yéu cu
vé tinh chinh xac nay duogc goi 13 tinh nhat quan (consistency). Cudi cung, sau khi thuc
hién thanh cong hoat dong chuyén khoan, cic gia tri cua cac tai khoan A va B phai bén
vitng cho dui ¢ thé ¢6 su ¢d hé théng. Yéu ciu vé tinh bén viing nay duoc goi 1a tinh lau
bén (durability).

Mot giao dich 1a mét tap cac hoat dong thuc hién chi mot chirc nang logic trong mat
g dung co so dir liéu. Mdi giao dich 1a mot don vi mang ca tinh nguyén t6 1an tinh nhat
quan. Nhu vy, cac giao dich phai khéng dugc vi pham bat ky rang budc nhat quan nio:
Néu co 56 dir liéu la nhét qudn khi mot giao dich khéi dpng thi né ciing phdi la nhit
qudn khi giao dich két thiic thanh cong. Tuy nhién, trong khi dang thuc hién giao dich,
phai cho phép su khong nhat quan tam thoi. Sy khong nhat quan tam thoi nay tuy 1a can
thiét nhung lai c6 thé dn dén cac kho khin néu xay ra sy cd.

Trach nhiém cua nguoi 18p trinh 1a xac dinh dung dan cac giao dich sao cho bao toan
tinh nhat quan cua co s¢ dir lidu.

Pam bao tinh nguyén td va tinh lau bén 1a trach nhiém cta hé co so dir liéu néi chung
va cla thanh phan qudn tri giao dich (transaction-management component ) ndi riéng.
Néu khong c6 su cb, tat ca giao dich hoan tat thanh cong va tinh nguyén t6 dwoc hoan
thanh dé dang. Tuy nhién, do sy hién dién cua cac sy cd, mot giao dich cé thé khong hoan
tat thanh cong sy thuc hién cua no. Néu tinh nguyén td duoc dam bao, mot giao dich that
bai khong gdy anh hudng dén trang thai cua co s¢ dir liéu. Nhu vdy, co so dit liéu phai
duoc hoan lai trang thai cua nd trudc khi giao dich bat dau. Hé quan tri co s¢ dir li€u phai
c6 trach nhiém phat hién su cd hé théng va tra lai co so dit lidu vé trang thai trudc khi xay
ra sy cO.

Khi mot sb giao dich tuong tranh cap nhat co s¢ dit li¢u, tinh nhét quan cua dir li€u co
thé khéng dugc bao toan, ngay ca khi mdi giao dich 13 chinh xac. Bé qudn tri diéu khién
twong tranh (concurency-control manager) cé trach nhiém diéu khién cac tuong tac gitra
cac giao dich dong thoi dé dam bao tinh théng nhit cua CSDL.
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Thanh phén Kiém tra ching thiee va toan ven (Authorization and Integrity Manager)
Kiém tra rang budc toan ven va quyén truy cap dit liéu ciia nguoi dung co so dir lidu.
Thanh phén quan Iy giao dich (Transaction manager)
Thanh phan nay dam bao rang co s¢ dit liéu ludn & trang thai nhat quan. N6 quéan ly viéc
thuc thi cac yéu cau thao tac dit liéu va dam bao cac truy cép dir liéu déng thoi khong dan
dén mau thuén.
Thanh phan quan ly file (File manager): quan ly viéc cap phat khong gian trén dia. Cac
file duoc dung dé chira tap cac dir lidu twong tu nhau. Hé quan ly file quan 1y cac file doc
1ap, giup d& nhap va 1y cdc mau tin. Thanh phin quan 1y file thiét 1ap va duy tri danh
sach cac ciu tric va chi muc duoc dinh nghia trong luge d trong. Thanh phan quan ly
file c6 thé:

o Tao file.

o Xoa file.

o Cap nhat mau tin trong file.

o LAy mo6t mau tin tir mot file.

Thanh phan quén Iy viing dém (Buffer Manager): c6 trach nhiém chuyén dit liéu tir dia
Iru trir vao bd nhé chinh theo yéu cau ctia chuong trinh.

2. BO xir ly truy van (Query Processor)

Thuc hién cdu truy vin nhan duoc tir ngudi dung qua cac giai doan phan tich (parser), toi
uu hda cau hoi (query optimizer), 1ap ké hoach thuc hién (plan executor) va thuc hién tinh
toan (operator evaluator).
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Chuong 2
XAY DUNG, QUAN LY VA KHAI THAC CO SO DU LIEU

I. Khai niém co sé dir li¢u
« Omuc logic, mét co sé dit li¢u (CSDL) gém:
— Cac bang (tables) chtra dir liéu c6 cdu tric va cac rang budc (constraint) dinh nghia
trén cac bang.
— Cac khung nhin (view).
— Cac thua tuc/ ham.
— Céc vai tro (role) va nguoi dung (user).

« O muc luu trit vat ly, mot database cua SQL Server dugc luu trir boi 3 loai tap tin:
— Tap tin dir liéu (data file) gdm co:

v’ 1 tap tin dit liéu chinh (primary data file), thuong c6 phan mé rong “mdf”: chia
céc dir liéu khoi dau cua database.

v' 0-n tép tin dir liu thi cdp (secondary data file), thuong co phan md rong
“ndf”: chira cac dir liéu khong luu trit hét trong tap tin dit liéu chinh.

— Tap tin nhat ky giao tac (transaction log file) gdm cé 1-n tép tin nhat ky, thuong ¢
phan mé& rong “ldf”: chuwa cdc thong tin vé nhdt ky giao tdac, dung dé phuc hoi
database sau khi xay ra sy co.

II. Tao co sé dir liéu
1. Cu phap Iénh tao CSDL
Create Database database name

[ On [Primary]

{ file_spec [,...n]}
]
[ Log on

{ file_spec [,...n] }
]

voi

file _spec :: = ( Name = logical file name,
Filename ="os_file name'
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[, Size = size |
[ , Maxsize = { max_size | Unlimited } ]
[ , Filegrowth = growth_increment |)
Maic dinh, cac tap tin dir li€u va log dugc luu trong thu muc MSSQL\ Data cua thu muc
cai dat SQL Server.
Vi du
* Vidu 1: tao CSDL QLSinhVien theo cac quy dinh méc dinh ctia SQL Server

Create Database QLSinhVien
* Vidu 2: tao CSDL QLSinhVien véi khai bao tén file logic, thu muc luu tap tin dir liéu
chinh, kich thuoc, ...

Create Database QLSinhVien

On

( Name = QLSV_Data
Filename = ‘C:\ ...\ QLSV_Data.mdf’,
Size =1,
Filegrowth = 10% )

e Vidu3

Create Database QLSinhVien

On

( Name = QLSV_Datal,
Filename = ‘C:\ ..\ QLSV_Data.mdf’,
Size =1,
Maxsize = 10 MB,
Filegrowth=1MB ),

( Name = QLSV_Data2 ,
Filename = ‘C:\..\QLSV_Datal.ndf” )

Log on

( Name = QLSV_Log,
Filename = ‘D:\...\QLSV_Log.ldf")

2. Xoa mot CSDL da ton tai

Drop Database database name

3. Thay d6i mét CSDL

Alter Database database name ....
Dung dé: q
— Thém/xod/thay doi cac tép tin.
— Thay dd1 cac tuy chon cho CSDL.
L.  Kiéu dit liéu
SQL Server cung cap cac kiéu dir lidu:
1.So
— SO nguyén: bit, tinyint, smallint, int, bigint.



Bai giang tom tit Hé quan tri co so dit liéu 7

— S6 thuc
v Floating point:
o float(n)
o real = float(24)
v Fixed point
o Decimal(p,s)
o Numeric(p,s)
2. Chubi

v char(n): chuoi ¢6 d6 dai ¢6 dinh.

v nchar(n): chudi (theo mi Unicode) c6 do dai c6 dinh.
vvarchar(n): chudi c6 do dai thay doi.

vnvarchar(n): chudi (theo mi Unicode) c¢6 d6 dai thay dbi.
vtext: kiéu dit liéu cho phép chta chudi ¢6 kich thuéc hon 8KB.

vntext: kiéu dit liéu cho phép chira chudi (theo ma Unicode) c6 kich thudc hon
8KB.

3. Ngay gio
v Datetime.

v Smalldatetime

4. Kiéu ngwoi ding tw dinh nghia
a. Dinh nghia mot kiéu div liéu:
sp_addtype type_name, system_type [, ‘null_type’][, ‘owner’]
Vi du: dinh nghia kiéu dit liéu Code 12 kiéu chudi gdm 10 ky tu cho phép dé tréng
Exec sp_addtype Code, char(10), ‘NULL’

b. Xoa mét kiéu di¥ liéu nguwoi ding dinh nghia:

sp_droptype ‘type name’
IV. Tao va quan ly bang
1. Tao bang
— Xaéc dinh cac cot (cac thudce tinh) cua bang.
— Xac dinh khoéa chinh.
— Xac dinh cac thudc tinh null/ not null.
— Xac dinh thudc tinh identity (néu c6) (phai 1a kiéu sé nguyén).

Luuy:
— Ludn tao khoa chinh cho mot bang.

— Rang budc khéa ngoai nén dwoc tao sau khi da tao xong tat ca cdc bang lién quan.

a. Cu phap Iénh tao bang
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Create table Table name

(
{ Column_name Data_type [null | not null]
[default default value ]
[identity [( seed, increment)] ]
}[L...n]
[, constraint constraint_name primary key ( Column_name [,...n]) |
)
Vi du: Tao bang hoc sinh ¢6 khéa chinh 1a (STT, Lop)
Create table HOCSINH
( STT tinyint not null,
Lop char(5) not null default ‘11A1°,
HoTen nvarchar(30) not null,
NgaySinh  datetime not null,
DiaChi nvarchar(100),
constraint ~ pk HS primary key (STT, Lop)
)

b. Thay doi ciu triic bang /x6a bing
v Thay ddi cau tric bang 1a thyc hién:
— Thém/ x04/ cap nhat kiéu dix liéu ctia mot cot (column).
— Thém/ xo04/ kiém tra/ khong kiém tra rang budc (constraint).
— Cho phép/ khong cho phép trigger hoat dong.
Cu phép: Alter table <tén_bang>

v/ Xoéa bang: xo4 dit lidu va cu tric ciia bang
Cu phép: Drop table <tén_bang>

Vi du
— Thém thudc tinh DanToc vao bang HOCSINH:

Alter table HOCSINH
Add DanToc nvarchar(20) null default ‘Kinh’
—  Sira kiéu dir liéu ctia thudc tinh NgaySinh thanh kiéu SmallDatetime:

Alter table HOCSINH
Alter column NgaySinh SmallDatetime not null
2. Quan ly bang

— Cac tén bang, tén rang budc khong dugc trung nhau trong cung mot database.



Bai giang tom tit Hé quan tri co so dit liéu 9

— Tén cac cdt trong cung mdt bang khong dugc trung nhau.
— Thong tin vé cac bang, cac rang budc dugc luu trong bang hé thong sysobjects
Vi du: doc thong tin vé cac bang trong database hién hanh:
Select * from sysobjects where type = ‘U’
— Mot s6 thu tuc SQL Server cung cip dé quan ly bang va cau tric bang:
o sp_databases
o sp tables [‘table name’] [, ‘owner’][, database name’][, * ‘type’ ]
Vi du: Exec sp tables null, null, null, “ “TABLE’ ”
o sp_help [object name]

v sp_help cho biét cac thong tin vé ddi twong bét ky trong database (d6i tuong
co chura trong sysobjects).

Vi du: Exec sp_help HOCSINH
o sp_columns object [, owner] [, database] [,column]

o sp_helpconstraint ‘table name’
o

3. Cai dit rang bugc toan ven don gidn

SQL Server cung cap sin co ché dé kiém tra cac loai rang budc toan ven (RBTV) sau:
o Khoa chinh (primary key constraint).
o Khoa ngoai (foreign key constraint).
o Gia tri duy nhét (unique constraint).
o Check constraint (Kiém tra rang budc mién gia trj).

C6 thé khai bao rang budc trong luc tao bang hodc khi bang da ton tai. Théng thuong

nén khai bao rang bugc toan ven trudc khi nhdp dir liéu.

a. Khai bdo rang bugc trong luc tao bang

Cu phap:

Create table Table name

(

[, constraint Constraint_name
{ primary key (Column_name [,...n])
| unique ( Column_name [,...n))
| check ( logical expression) }
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Create table SinhVien

(
MaSV char(10) not null,
HoTen nvarchar(30) not null,
Nam tinyint,
CMND char(10),
Khoa char(5),
constraint pk_SV primary key (MaSV),
constraint u CMND unique (CMND),
constraint chk Nam check (Nam > 0 and Nam <= 4)
)
b. Khai bdo rang bugc trén bing da ton tai
Cu phéap:

Alter table table_name
[with check| with nocheck] Add
{ constraint constraint_name
{ primary key ( column_name [,...n])

| unique ( column_name [,...n])

| check ( logical expression)

| foreign key ( column_name [,...n])

references ref table ( ref column [,...n])

[ on delete {cascade| no action} ]
[ on update {cascade| no action} ]

4 [...n]
Vidu

/* gia str d4 ton tai bang KHOA( MaKhoa, ...) */
Alter table SINHVIEN
with check add
constraint u CMND unique (CMND),
constraint chk Nam check (Nam in (1, 2, 3, 4) ),
constraint fk SV _maKhoa foreign key (Khoa),
references KHOA(MaKhoa)
c. Kiém tra/khong kiém tra rang budc
Cu phap:
Alter table Table _name
{Check| Nocheck} constraint { All | constraint name [,...n] }
Vi du:
alter table SINHVIEN

nocheck constraint u CMND, chk Nam
d. Xod rang bujc
Cu phéap:
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Alter table table _name

Drop { [constraint | constraint_name } [,...n]
Vi du:

Alter table SINHVIEN

drop constraint u CMND, chk Nam
e. Rule
— Rule 1a mét qui dinh chung dugc tao ra trong mét CSDL.
— Mot rule c6 thé dugc 4p dung cho nhiéu thudc tinh cua nhidu bang khac nhau, hodc
cho céc kiéu dit liéu ngudi dung dinh nghia trong database.
Tao rule
Cu phép:
Create rule rule name
as logical expression
(trong d6 “logical expression” phai chira mot bién. Bién nay twong ung vé6i dbi tuong s&
duoc ap dung rule).
Vi du:
create rule r_SoDuong
as (@value >0

Két bupc/ gov két budc rule
Két budc rule: dung thu tuc:
sp_bindrule ‘rule name’, ‘object’, [ ‘futureonly’ ]
trong do:

v Tuy chon futureonly chi dung khi két budc rule véi kiéu dir liéu ngudi ding
dinh nghia, cé nghia cac cdt thuoc ki€u dit li¢u nay trudc dé khong bi anh
hudng boi rule.

Vi du: sp_bindrule ‘r SoDuong’, ‘SinhVien.Nam’
v Rule méi két budc s& ngdm gd rule cii trén ddi twgng.
G két bude

sp_unbindrule ‘object’, [ ‘futureonly’ ]

Vi du: sp_unbindrule ‘SinhVien.Nam’
Xod rule

Cu phap: Drop rule {rule_name} [,...n]
Luwu y: Chi xoa dwoc rule khi né khong con két budc véi doi twong nao.

V. Cac thao tac trén dir liéu
Chu y khi thém/ x6a/ cap nhat dir li¢u:
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— Dit liéu nhap phai phu hop véi kiéu dir liéu.
— Pam bao cac rang budc toan ven.
— Dinh dang gia tri kiéu chudi unicode, kiéu datetime.
— Nhap gia tri rong (Null).
1. Cac dang Iénh insert
— Thém tung dong dir liéu vao bang

Insert [into] Table name| (column_namel[,...n] )]
values ( value [,...n])

—  Thém 0-n dong dir liéu tir bang khdc/ tiv két qua ciia mét cdu truy van
Insert [into] Table name
Select_statement
Lueu y: trong cdu select, ta cé thé doc dit liéu tir cdc bang trong database khdc.
Khi dé, tén bang dwoc viét day dit nhu sau:

Database_name.Owner.Table_name
Vidu: select * from QLSinhVien.dbo.SinhVien

2. Lénh cip nhat dir liéu
update table name
set column _name 1= valuel,..., column_name m= value m
[where conditional expression]

3. Lénh xo4 dir liéu
delete [from] table name
[where conditional expression]

VI. Truy van dir li¢u
1. Céu truy vén tong quat
C1 phap tong quat cua ciu truy van dir lidu:
SELECT [tinh chit] <danh sach céc thudc tinh 1>
FROM <danh sach céc table hodc query/view [as alias] >
[WHERE <diéu kién_1>]
[GROUP BY <danh sach cac thugc tinh 2>]
[HAVING <diéu kién 2>]
[ORDER BY <danh sach cac thugc tinh 3> [ASC | DESC]]
trong do:
— Tinh chdt 13 mot trong cac tir khoa: ALL (chon ra tit ca cac dong trong bang),
DISTINCT (loai bo cic dong tring lap thong tin), TOP <n> (chon n dong dau

tién théa man di€u kién).
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Luu y:
> Néu cdu truy van khong cé ménh dé Group By thi ciing khéng c6 ménh dé

e
=N
Lo

— Danh sdch cdc thuéc tinh_I: tén cac thudc tinh cho biét thong tin can 14y.

Cac thudc tinh cach nhau boi ddu *,.

Néu lay tat ca cac thudc tinh cua 1 bang R thi dung: R.*

Néu sau FROM chi ¢ 1 bang va 1ay tat ca cac cot cia bang d6 thi dung
select *.

Néu ton tai 1 thudc tinh sau select xut hién & 2 bang sau FROM thi phai

chi dinh r6 thudc tinh dé thudc bang nao.

Danh sdch cdc table/query/view: cic bang, ciu truy van, hodc khung nhin chta
thong tin can 1iy. Khi tim kiém thong tin trén nhiéu hon 2 bang/truy van thi
phai két cac bang lai véi nhau (c6 thé dat diéu kién két dat sau where hoac dat
trong ménh dé From... join/ left join/ right join/full join ... on ...).

Alias: bi danh (tén tit) ctia bang ding cho cac bang cé tén qua dai, hoic mot
bang duoc dung nhiéu 1an trong ménh dé from cta cu truy van.

diéu kign_1: 13 diéu kién dé loc dit liéu (chon cac bo thoa diéu kién).

danh sdch cdc thugc tinh_2: dit li¢u s€ dugc gom nhom theo cac cdt nay, do
uu tién tinh tir trai sang.

diéu kign_2: diéu kién loc cac nhom theo mot tiéu chi dai dién cho ca nhom.
danh sdch cdc thudc tinh_3:sip xép dit liéu theo cot nao, thir tu 14 ting (ASC)
hoic giam (DESC). Mic dinh 1a dir liéu duoc sip theo thu tu ting dan. Viéc
sap xép duoc thuc hién theo thir tw vu tién tir trai qua phai.

Having.

> Néu cdu truy van cé chira ménh dé Group By thi Danh sdch cdc thuc tinh 1

chi chita cdc thude tinh hodc biéu thire lién quan dén cac thudc tinh trong

danh sdch cdc thugc tinh_2 va cac ham gop (max, min, avg, sum, count).

2. Cac ham thudng dung

Cac ham gop (Aggregate functions): max, min, sum, avg, count
Céc ham thoi gian.
Cac ham toan hoc.

Céc ham xu ly chuoi.

(Sinh vién cé thé tra ciwu theo tir khéa trong Books Online).
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VII. Tao va sir dung khung nhin (View)

1. Khai niém khung nhin:

Khung nhin (View) 13 mot bang a0, cé ciu tric nhu mot bang, khung nhin khong
luu trit dir liéu ma dir liéu ctia n6 duogc tao ra khi st dung, khung nhin Ia ddi tuong
thudc CSDL. Khung nhin dugc tao ra tir cau 1énh truy van dit liéu (I1énh Select), truy
vaAn tir mot hodc nhiéu bang dir liu.

2. Sir dung khung nhin

o Khung nhin dugc st dung khai thac dit li€éu nhu mdt bang dir li€u, co thé duoc chia
sé boi nhidu ngudi dung, an toan trong khai thac.

o Cb thé thuc hién truy van dit liéu trén cAu tric cua khung nhin.

o Cac khung nhin duoc tao tir nhidu bang hoic trong khung nhin cé chira tir khoa
DISTINCT, ham gop, ménh dé group by déu khong cho phép cap nhat dir liéu tir
khung nhin vao cic bang gdc trong co s¢ dir liéu.

Cu phap tao khung nhin:
Create View view name

As Select_statement

VIII. Tao va sir dung chi muc (Index)

Chi muc (Index) 1a mot phr?m quan trong ddi voi CSDL, dic biét 1a co so dit lidu 16n.

Chi muc duoc thiét 1ap tir mgt hodc nhiéu cot dit liéu cua bang dir li¢u. Cac gia tri cua Chi

muc sé duoc sép Xép va luu trir theo mot danh sach (bang khéac). Mdi gid tri chi muc 1a

duy nhat trong danh sach va n6 s& lién két dén gia tri trong bang dir liéu (lién két dang con
tro). Viéc luu trir dir liéu cua bang cé khoda chi muc dugce thyc hién theo cAu tric B-Cay
nham tang toc do truy xudt dir lidu ddi voi 6 dia (thiét bi thur cap).

Khi tim kiém mot gia tri trong cot dit li¢u, ma ¢t nay tham gia tao Chi muc, dau tién

cau 1énh x4c dinh vi tri cta gia tri ndm trong Chi muc bang phép duyét cdy, sau do thuc

hién tim theo lién két dén ban ghi chua gi tri twong Ung voi khoa trong bang.

1.

Luwa chon chi muc

Khéng ¢6 chi muc, hé quan tri CSDL thyc hién truy van bang cach duyét qua ting
dong trong bang.

Cai dat cac chi muc cho bang gitp truy van thong tin nhanh hon (tim kiém trén
B-Cay).

Khoa chinh va cac rang budc unique hién nhién la cac chi muc cua bang.

Co s& dé chon cai dat chi muc: dua vao céc nhu ciu truy van thuc hién thuong xuyén
trén CSDL.
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* Nén cai dat chi muc cho cac truong hop sau:

— Trudng hop 1: C6 nhu ciu truy van thuong xuyén cac bd cia bang Q theo mot sd
(tap) thudc tinh nao do.

Vi du: GiaoDich(MaGD, ...,NgayGD): Cé nhu cdu truy xuat thirong xuyén cac bd
cua giao dich trong mot ngay hodc trong mét khoang thoi gian nhat dinh: cai dat
chi myc trén thudc tinh NgayGD ctia quan hé GiaoDich.

— Trudng hop 2: tip thudc tinh tham gia vao phép két cia mot cau truy van xdy ra
thuong xuyén.

Vi du: cho 2 lugc dd quan h¢:
HocSinh(STT, Lop, HoTen,...)
KetQua(STT, Lop, Mon, Diem)
Thuong xuyén g(’) nhu cau truy van: cho biét két qua hoc tap ciia mét hoc sinh.
Cau Iénh truy van nhu sau:
select hs.STT, hs.Lop, hs.HoTen, kq.Mon, kq.Diem

from HocSinh hs join KetQua kq on hs.STT =kq.STT
and hs.Lop =kq.Lop

—> Cai dat chi muc (STT, Lop) cho quan h¢ KetQua

Téng quat: trén md hinh quan hé, xac dinh cic con dwong truy xudt thirong
xuyeén:

Qi(AX)

1 2 ) Q(ABY)

- Tu mét b cia Q;(mdt gia tri cu thé a cua A) ¢6 nhu cu truy xuét thuong
xuyén cac bd cua Q, twong ung (tim kiém cac bd cia Q, vdi A = a): khai bao chi
muc (A) cho Q,.

Lwu y: mot chi muc (AB) khdc voi hai chi muc (A) va (B).

2. Cac loai chi muc

Co hai loai chi muc:

— Clustered index

— Nonclustered index

Clustered index:

* Dir liéu that su duoc sép Xép vat ly theo chi muc (that su ndm & nut 14 cua cay).

* Moi bang chi co thé c6 mét clustered chi muc, thuong 1a khéa chinh.
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Nonclustered index:

e Chi muc logic, dit liéu that sy khong duoc sap xép vt 1y theo chi muc.

 Nut 14 12 con tré trd dén vi tri ctia bo dit liéu, hodc tro dén gid tri cia clustered chi muc
(trong trudong hop bang co clustered index).

— Khong c6 clustered index:

ﬁﬂ

MM'M

— Co clustered index

http://www.ebook.edu.vn
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Root A
cO
MNode
EF
b l
Branch A G E
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Clustered Clustered Clustered
ke value || key value key value
1 l Poimiers tothe dustered imdex

* MOt s can nhéc khi chon chi muc:

— St dung nhiéu chi muyc tang téc do truy van, nhung lam giam hiéu qua cta cac thao
tac thém/xod/cép nhat dir liéu.

— Khong nén tao chi muc trén cac bang qué nhd (vai tram dong).

— Chi nén chon chi myc ma mdi gia trj ciia né tuwong mg v4i mot sb it bo. Néu mdi
gia tri chi myc Gmg véi trén 20% s6 luong bo trong bang, thuc hién truy van binh
thudng bang cach duyét qua cac dong trong bang s& hiéu qua hon.

— Céc gié tri chi muyc phai phan bd déu cac bo trong bang.

— Cb géng dung cac chi muyc voi sd thude tinh it (chiém it khong gian va can it chi phi
duy tri hon chi muc véi sb thudc tinh 16m).

— Clustered index phai nhd (sé thudc tinh it, kich thudc nho), vi cac chi muc
nonclustered déu phai gin két tGi no.

3. Cai dat chi muc voi SQL Server
Mt s6 qui dinh:

1. Mot bang c6 toi da 249 nonclustered chi muc (bao gdm ca nhimng chi muc ngam
dinh khi khai bdo khéa chinh va chi muc).

2. Kich thuéc tdi da ctia mét chi muc (téng kich thudc cac thudc tinh tham gia vao
chi muc) khong qua 900 bytes.

3. Maic dinh: chi muc clustered dugc khai béo’ ngém dinh gfmg v61 khai bao khoa
chinh, c4c truong hop khac 1a nonclustered (tat nhién c6 thé chi dinh khac di).
Cu phap khai bdao chi muc:

Create [ Unique ][ Cluster| Nonclustered] Chi muc chi muc _name
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On {table | view } (column [ Asc | Desc] [ ,...n])
Vidu:
Create nonclustered chi muc idx STTHS Lop
On KETQUA (STTHS, Lop)
Cu phap xoa chi muc:
Drop Chi muc table_name (chi muc_name)
Vi du:
Drop Chi muc KETQUA(idx STTHS Lop)

IX. Chuyén doi dir li¢u v6i cac wng dung khic

(xem cdc tai liéu huwomg dan thiee hanh SQL Server kém theo)
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Chwong 3
T-SQL NANG CAO

I. Khai bao va sir dung bién

1. Bién cuc bd , w 7 ’ o
— La mdt doi tuong cé thé chira gia tri thudec mot ki€u dir li€u nhat dinh, tén bién bat
dau bang mot ky tu @.
— Bién cuc bod co gia tri trong mot query batch hodc trong mot thu tuc thuong tru
(stored procedure) hoac ham (function).
— Khai bao bién cuc bo bang 1énh declare: cung cép tén bién va kiéu dir liéu:

Declare tén_bién Kiéu_dir_li¢u
Vi du:
Declare @MaSinhVien char(10)
Declare @HoTen nvarchar(30)
Declare @Sum float, @Count int

- Pé gan gia tri cho mét bién cuc bd dung 1énh ser. Gia tri gan cho bién phai phu hop
v6i kiéu dit ligu ctia bién.
Set tén_bién = gid_tri
Set tén_bién = tén_bién
Set tén_bién = biéu_thirc
Set tén_bién = két_qua_truy van

Vidu:
Set @MaLop = ‘TH2001°
Set @SoSV = (select count (*) from SinhVien)
Set @MaLop = ‘TH’+Year(@NgayTuyenSinh)

Pua két qua truy van vao bién:
SV(MaSV: int; HoTen: nvarchar(30), Tuoi int)
Select @Varl = HoTen, @Varl = Tuoi from SV
where MaSV =1
Luu y: néu cdu truy van tra vé nhiéu dong, cdc bién chi nhdn gid tri twong g ciia dong
dau tién.
2. Bién toan cuc

— La cac bién hé théng do SQL Server cung cap, tén bién bat ddu bang 2 ky ty @

— SQL tu cap nhat gia tri cho cac bién nay, nguoi st dung khong thé gan gid tri truc
tiép.

— Mt s6 bién hé thong thuong dung
o @@error: thong bao ma 16i, néu @@error = 0: thao tac thyc hién thanh cong.
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o @@rowcount: cho biét sé dong bi anh huong bai 1énh cudi (insert, update,
delete).

o @@trancount: cho biét sé giao dich dang hoat dong trén két néi hién tai.
o @fetch_status: cho biét thao tac 14y dit liéu tir cursor c6 thanh cong khong.
II. Cau tric diéu khién
1. Lénh If...else
— Chirc ning: xét diéu kién dé quyét dinh nhirng 1énh T-SQL nao s& duogc thyc hién
— Cu phap:
If biéu_ thuc diéu kién
Lénh| Khéi 1énh
[Else Lénh| Khdi 1énh]
Khdi 1énh 1a mét hodc nhiéu 1énh nam trong cip tir khoa begin...end
Vi du: xét 2 lugce do quan hé (LDQH)
HocPhan(MaHP, TenHP, SiSo)
DangKy(MaSV, MaHP)
Viét Iénh dé thém mét dang ky méi cho sinh vién c¢6 ma sé6 001 vao hoc phan HP0OI
(gia sw hoc phan nay da ton tai trong bang HocPhan). Loi giai nhw sau:
Declare @SiSo int
select @SiSo = SiSo from HocPhan where MaHP= ‘HPO1’
if @SiSo < 50
Begin
insert into DANG_KY(MaSV, MaHP)
values(‘001°, "HPO1”)
print N’Déng ky thanh cong’
End
Else
print N’Hoc phan da du SV’

2. Lénh While
— Chtic nang: thuc hién lap lai mdt doan 1€nh T-SQL khi diéu kién con dang.
— Cu phap:
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While biéu_thire_diéu_kién
Lénh| Khéi lénh
— C6 thé st dung Break va Continue trong khdi 1énh cta while
v Break: thoat khoi vong while hién hanh.
v Continue : trd lai dau vong while, bo qua cac 1énh sau do.

Vidu: xét luge d6 quan hé SinhVien(MaSV: int, HoTen: nvarchar(30))

Viét lénh xdc dinh mot ma sinh vién méi theo qui dinh: md sinh vién tang dan, néu
co cho trong thi ma moi xdc dinh sé chén vao cho trong do. Chang han, néu trong
bang sinhvien da c6 cac ma sinh vién 1, 2, 3, 7 2 ma sinh vién mai 1a 4.
Giai:
Declare @STT int
Set @STT =1
While exists(select * from SV where MaSV = @STT)
set @STT = @STT+1
Insert into SV(MaSV, HoTen) values(@STT, ‘Nguyen Van A’)
3. Lénh Case

— Chtic nang: kiém tra mot day cac didu kién va tra vé két qua phu hop véi diéu kién
dang. Lénh case dugc st dung nhu mdt ham trong cau select.

— Cu phap: Co6 hai dang:
* Dang 1 (simple case):
Case Biéu_thirc_ddu_vao
When Gid _tri then két qua
[..n]
[ Else ket _qua_khac]
End

* Dang 2 (searched case):
Case

When biéu_thirc_diéu kién then két qua
[..n]
[ Else két_qua_khdc]

End

Vidu: xét LDQH NHAN_ VIEN(MaNV, HoTen, NgaySinh, CapBac,Phai)



Bai giang tém tat Hé quan tri co sé diF liéu 22

Cho biét nhitng nhan vién dén tuéi nghi hwu biét rang tuéi vé hieu ciia nam la 60, ciia
nit la 55).

Giai:
select * from NHAN VIEN
where datediff(yy, NgaySinh, getdate()) > =
Case Phai
when ‘Nam’ then 60
when ‘Nu’ then 55
End

Cho bz'é:t mad NV, ho tén va loai nhdn vién (cdp bdc <=3:binh thuong, cdp bdc = null:
chua xép loai, con lai: cdp cao).
Giai:
Select MaNV, HoTen, ‘Loai’ = Case
when CapBac<=3 then ‘Binh Thuong’
when CapBac is null then ‘Chua xep loai’
else ‘Cap Cao’ End

From NhanVien

III. Thu tuc thwong tru (Stored Procedures)
1. Khai niém

Thu tuc thuong tra (Stored Procedures - SP) chtra cac 1énh T_SQL. Tuwong tu nhu mdt
thu tuc trong cac ngdn ngir 1ap trinh, SP trong SQL Server cé thé truyén tham sd, cé tinh

tai st dung. Cac thu tuc nay duoc dich va luu trir thanh mot dbi tuong trong CSDL.

’.

Y nghia:
— Tinh tai sit dung, tinh uyén chuyén nho hé thong tham sd.

— Khi bién dich SP, cac 1énh trong ctia né duogc tdi uu héa no sao cho thuc thi hiéu
quéa nhét. Két qua téi uvu héa duge luu bén virng. Khi goi thuc thi tha tuc khong can
bién dich va téi wu héa lai = 101 goi thi tuc tiét kiém thoi gian va tai nguyén hon
khéi 1énh tuong duong than thi tuc.

— Trong tmg dung trién khai theo méi truong client/server, client guri 101 goi SP 1én
server thi chiém duong truyén it hon rat nhiéu lan so véi viéc giri khéi 1énh tuong
duong trong than thu tuc 2 Giam khdi lwong thong tin trao ddi khi Gng dung gui
yéu cau thyc hién cong viéc vé cho server do do6 tranh nghén dudng truyén, giam
tri tré.
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— Doéng goi chi cac thao tac cho phép trén CSDL vao cac SP va quy dinh truy xuat
dir liéu phai thong qua SP. Ngoai ra con c6 thé phan quyén trén SP > HJ tro tét
hon cho viéc dam bao an toan (security) cho CSDL.

— SP giup cho viéc két xuét bao biéu bang Crystal Report tré nén don gian va hiéu
qua hon rat nhiéu so vai viéc két xuét dix lidu truc tiép tr cac bang va khung nhin.

2. Khai bao va sir dung thu tuc

Cu phap khai bado:
Create {proc | procedure} procedure name
{Parameter _name DataType [=default] [output] }[,...n]
As
{ khéi 1énh }
Go
v Tén tham s6 ddt theo qui tdc nhu tén bién cuc bo.

v Gid tri tra vé cua SP dimg mot (hay mét s6) tham sé output.
Vidu:

—  Xay dung SP cho biét danh sdch sinh vién ctia mot I6p cé md cho trueéc
Create proc DS_Lop @MaLop varchar(10)
As
Select SV.MaSV, SV.HoVaTen, SV.NgaySinh
From SinhVien SV where SV.Lop = @MaLop
Go

— Xdy dung SP tinh toan gid tri cho don hang co md cho trucc voi quan hé
DonHang nhw sau:
DonHang(Ma, SoLuong, DonGia, ThueSuat, ChietKhau, ThanhTien)

Create proc TongTien @MaDH varchar(10)

As

Declare @ThanhTien float

Declare @TienThue float

Declare @TienChietKhau float

Declare @DonGia float,@SoLuong int

Set @SoLuong = (select SoLuong from DonHang where Ma = @MaDH)
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Set @DonGia = (select DonGia from DonHang where Ma = @MaDH)
Set @TienThue = (select ThueSuat from DonHang where Ma = @MaDH)
Set @TienChietKhau = (select ChietKhau from DonHang

where Ma = @MaDH)
Set @ThanhTien = @DonGia*@SoLuong
Set @TienThue = @ThanhTien*@TienThue/100
Set @ThanhTien = @ThanhTien + @TienThue
Set @TienChietKhau = @ThanhTien*@TienChietKhau/100
Set @ThanhTien = @ThanhTien - @TienChietKhau
Update DonHang set ThanhTien = @ThanhTien where Ma = @MaDH
Go

—  Viét thu tuc thém mot dang ky cua sinh vién vao mét hoc phan (tong qudt vi du
trong phan If ...else)

Create procedure usp_ThemDangKy
@MaSV char(5), @MaHP char(5),
@SiSo int = 0 output

As
select @SiSo = SiSo from HocPhan where MaHP= (@MaHP
if @SiSo <50
Begin
insert into DANG_KY(MaSV, MaHP)
values(@MaSV, @MaHP)
set @SiSo = @SiSo+1
return 1
End
return 0
Go

- Xady dung SP tinh diém trung binh va xép logi cho sinh vién thudc I6p cho tride.
Gia swr co cac quan hé nhu sau:

SinhVien (MaSV, HoTen, DTB, XepLoai, Lop)
MonHoc (MaMH, TenMH)
KetQua (MaMH, MaSV, LanThi, Diem)

trong do:
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— Diém thi chi tinh l4n thi sau ciing.
—  Xép loai: Xuat sic [9, 10], Gidi [8, 8.9], Kha [7, 7.9], Trung binh [5.0, 6.9],
Yéu [0,4.9].
— Két qua xuat dang tham sb output, khong ghi xuéng CSDL.
Giai
Create proc XepLoaiSV @MaSV varchar(10), @DTB float out put,
@XL nvarchar(20) out put

As
Set @DTB = (Select avg(Diem) from KetQua Kq
Where MaSV = @MaSV
and not exists (select * from KetQua Kql
where Kql.MaSV = @MaSV
and Kql.MaMH=Kq.MaMH
and Kql.LanThi > Kq.LanThi))
If @DTB >=9
Set @XL = N’Xuit sic’
Else if @DTB >= 8
Set @XL = N’Gioi’
Else if @DTB >=7
Set @XL = N’Kh&’
Else if @DTB >=5
Set @XL = N’Trung binh’
Else
Set @XL =N"Yéuw’
Go

Cu phap goi thwc hién thu tuc:
EXEC| EXECUTE
{ [ @return_status = | procedure name

{ | @parameter name = | value [ OUTPUT |} [,..n]

Luu y:

o Khi goi thuc hién SP, ding tir khoa Exec va can truyén dii tham s6 véi kiéu div liéu
phit hop va thur tw chinh xac nhu khai bdo trong dinh nghia SP.

o C6 thé truyén gia tri cho tham sé dau vao (input) o mot hang hodc mot bién da
gdn gid tri, khéng truyén dwrge mét biéu thike.

o Dé nhdn duwoc gid tri két qua (théng qua tham sé dau ra), can truyén vao mét bién
va co tir khoa output.

Vi du:

o Goi tha tuc usp_ ThemDangKly:
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Exec usp ThemDangKy °001°, "HPO1’
hoac

Exec usp ThemDangKy @MaHP = ‘HPO1’, @MaSV = ‘001’

o Goi thu tuc usp ThemDangKy c¢6 nhan két qua dau ra:
Declare @SiSo int
Exec usp ThemDangKy ‘001’,"HPO01’, @SiSo output
Print @SiSo

o Goi tha tyuc usp ThemDangKy c6 nhan két qua dau ra va két qua tra vé tir tha
tuc :

Declare @SiSo int, @KetQua int
Exec @KetQua =usp_ThemDangKy ‘001°,"HP01°, @SiSo output
o Goi thuc hién thu tuc xép loai sinh vién:
Declare@MaSinhVien varchar(10)
Declare@DiemTB varchar(10)
Declare@XepLoai varchar(10)
Set@MaSinhVien = ‘0712345’
Exec XepLo0aiSV @MaSinhVien,@DiemTB out put,@XepLoai out put
Exec XepLoaiSV ‘0713478’, @DiemTB out put,@XepLoai out put

Siwra thu tuc
Thay tir khoa Create trong 1énh tao thi tuc bang tir khoa Alter.
Xoa thu tuc
Drop {procedure|proc} procedure name
Vi du: Drop procedure usp ThemDangKy

3. Stored procedure hé thong
— La nhitng tha tuc do SQL Server cung cép sin dé thuc hién cac cong viéc: quan ly
CSDL, quan ly ngudi ding, cdu hinh CSDL,. ..
— Céac thu tuc nay c6 tén bat ddu bang “sp ” = Khi xdy dung thu tuc, tranh dat tén
thi tuc bat dau véi “sp .
IV. Kiéu dir liéu cursor
1. Khai niém Cursor
- La mdt ciu tric dir liéu 4nh xa dén mot tap cac dong dir li¢u két qua cta mdt cau
truy van (select).
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Cho phép duyét tudn ty qua tap cac dong dit liéu va doc gia tri timg dong.
Thé hién cua cursor 1a 1 bién, nhung tén bién nay khong bat ddu bang *@’.

Vi tri hién hanh cta cursor ¢ thé dugc dung nhu diéu kién trong m¢nh dé where
cua lénh update hodc delete: cho phép cdp nhat/xod dir li€u (dir li¢u that su trong
CSDL) twong tng vai vi tri hién hanh cuia cursor.

2. Khai bao va sir dung Cursor

Khai bao Cursor

C6 thé sir dung cu phap chuan SQL 92 hoic cti phap T_SQL mé rong.
— Cu phap SQL 92 chuén:

Declare cursor name [Insensitive] [Scroll] Cursor
For select_statement

[ For {Read only| Update [of column_name [,...n] ] }]

— Caphédp T_SQL mo rong

Declare cursor name Cursor
[ Local | Global ]

[ Forward only| Scroll]

[ Static| Dynamic]

[ Read only]

For select statement

[ For Update [ of column_name [,...n] ] ]

Lueu y: Tén cursor trong cdc cdch khai bdo khéng bét dau bang ky tw “@”.

Y nghia cac tham s6 tuy chon trong khai bao:

©)

Insensitive/ static: ndi dung ctia cursor khong thay déi trong sudt thoi gian ton tai,
trong trudng hop nay cursor chi la read only.

Dynamic: trong thoi gian ton tai, ndi dung cta cursor c6 thé thay doi néu dir liéu
trong cac bang lién quan cé thay doi.

Local: cursor cuc bd, chi c6 thé st dung trong pham vi mot khdi (query batch)
hodc mot thu tuc/ ham.

Global: cursor toan cuc, c6 thé str dung trong mot tha tuc/ham hay mot query
batch bat ky hodc dén khi bi hily mdt cach tudng minh.

Forward _only: cursor chi cé the duyét mot chiéu tir dau dén cuoi.

Scroll: ¢6 thé duyét 1én xudng cursor tiy v (duyét theo da chiéu).
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o Read only: chi c6 thé doc tir cursor, khong thé sir dung cursor dé update dit liéu
trong cac bang lién quan (ngugc lai vé1 “for update...” ).

Mic dinh khi khai bao cursor néu khong chi ra céac tuy chon thi cursor co6 céac tinh chét:
- Global
- Forward only
- Read only hay “for update” tiry thudc vao cau truy van
- Dynamic
Duyét cursor 7 ‘
Dung Iénh Fetch dé duy¢t tuan tu qua cursor theo ct phap:
Fetch
[ [Next| Prior| First| Last| Absolute n| Relative n]

From ] Tén_cursor

[Into Tén bién [,...n] ]

— Mac dinh: fetch next.

— DPdi vai cursor dang forward only, chi c6 thé fetch next.

— Bién hé théng @@fetch_status cho biét 1énh fetch vura thye hién c6 thanh cong hay

khong, gia tri cia bién nay co sé dé bict da duyét dén cudi cursor hay chua.

Quy trinh swr dung Cursor

— Khai béo cursor.

— “M” cursor bang 1énh Open

Open tén_cursor
— Khai béo cac bién tam dé chira phan tir hién hanh (dang dugc xtr ly) cta cursor:

v Céac bién tam phai cung ki€u dit liéu véi cac truong twong ing cua phan tir
trong cursor.

v Co n truong trong phan tir ctia cursor thi phai cé du n bién tam tuong tmg.
— Fetch (next,...) cursor dé chuyén dén vi tri phu hop:

v C6 thé dua céc gia tri ctia dong hién hanh vao cac bién thong qua ménh dé into
cua lénh fetch.

v Néu khong c6 ménh dé into, cac gia tri cua dong hién hanh s€ duogc hién thi ra
ctra sO két qua (result pane) sau 1énh fetch.

v Co thé st dung vi tri hién tai nhu la diéu kién cho ménh dé where cta cau
delete/ update (n€u cursor khong la read_only).
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— Lap lai viéc duyét va str dung cursor, c¢6 thé str dung bién @@fetch_status dé biét da
duyét qua hét cursor hay chua. @@FETCH_STATUS = 0 : liy di liéu thanh céng,
@@FETCH_STATUS < 0 : khong liy dwoc dif liéu.

— Pong cursor bang 1énh Close

Close Tén_cursor
Lueu y: Sau khi déng, van c6 thé mé lai néu cursor chiea bi hiy.

— Huy cursor bang 1énh deallocate

Deallocate Tén_cursor

Vidu: xét hai LBQH
SINHVIEN (MaSV, HoTen, MaKhoa)
KHOA(MaKhoa, TenKhoa)

* Duy¢t va doc gia tri tur cursor

Cap nhat lai gia tri MaSV = Viét tit tén Khoa + MaSV hién tai cho tat ca sinh vién:
declare cur DSKhoa cursor
for select MaKhoa, TenKhoa from Khoa
open cur_DSKhoa
declare @MaKhoa int,
@TenKhoa varchar(30), @TenTat varchar(5)

fetch next from cur DSKhoa into @MaKhoa, @TenKhoa
while @@fetch_status =0
begin

-- x4c dinh tén tit cua Khoa dwa vao @TenKhoa. ..

update SinhVien set MaSV = @TenTat+MaSV

Where MaKhoa = @MaKhoa

fetch next from cur DSKhoa into @MaKhoa, @TenKhoa
end
Close cur DSKhoa
Deallocate cur DSKhoa

 Dung cursor dé xac dinh dong cép nhat
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declare cur DSKhoa cursor scroll
for select MaKhoa, TenKhoa from Khoa
open cur_DSKhoa
fetch absolute 2 from cur DSKhoa
if (@@fetch_status = 0)
update Khoa
set TenKhoa = ‘aaa’
where current of cur DSKhoa
Close cur DSKhoa
Deallocate cur DSKhoa
3. Bién cursor

— Ta c6 thé khai bao mét bién kiéu cursor va gan cho né tham chiéu dén mot
cursor dang ton tai.
— Bién cursor c6 thé dugc xem nhu 1a con tré cursor.
— Bién cursor 12 mot bién cuc bo.
— Bién cursor sau khi gan gia tri dugc sir dung nhu mét cursor théng thuong.
Vidu:

Declare @cur_var cursor
set @cur_var=my _cur  --my_cur la mot cursor dang ton tai
hodc:

Declare (@cur var cursor
set @cur_var = cursor for select statement
Két hop cursor vdi stored procedure

Xay dung SP tinh diém trung binh va xép loai cho sinh vién thudc 16p cho trude. Gia sie
co cdac quan hé nhu sau:

SinhVien (MaSV, HoTen, DTB, XepLoai, Lop)
MonHoc (MaMH, TenMH)
KetQua (MaMH, MaSV, LanThi, Diem)
Biét rc%ng
v’ Diém thi chi tinh 1an thi sau cliing
v X&p loai: Xuat sac [9, 10], Gioi [8, 8.9], Kha [7, 7.9], Trung binh [5.0, 6.9], Yeu
[0, 4.9].

v’ Két qua ghi xuéng CSDL, dong thoi xuét ra tong sb sinh vién xép loai gioi cua 16p
do.

* Phan tich vi du:
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O

O

L6p can xét ¢ nhiéu sinh vién, ting sinh vién can dugc xu ly thong qua 3 budc:

v' Tinh diém trung binh cho sinh vién, diém trung binh phai 13 diém cua lan thi
sau cung. C¢ thé tai st dung thu tuc XepLoaiSVLop.

v Dua vao diém trung binh cta sinh vién dé xac dinh xép loai.
v’ Cap nhat diém va xép loai vao bang sinh vién.

Moi sinh vién déu lap lai 3 budc trén.

Tir phan tich trén ta thay:

v/ Can xr ly nhiéu phan tir (cac sinh vién).

v’ Mbi phén tu xu ly tuong dbi phuc tap (truy vén, tinh toén, goi thu tuc khéc,
di€u kién r€ nhanh, cap nhat dir li€u, ...).

v Céch xir 1y cac phan tir 1a nhu nhau.
= Su dung cursor 1a thich hop

v" Cursor chira cac sinh vién ctia 16p can xét, chi can chira mi sinh vién la dugec.

*  Xay dung thi tuc

Create procedure XepLoaiSVLop

As

@Lop nvarchar(10), @SoSVGioi int out

Declare @DTB float

Declare @XepLoai nvarchar(20)

Declare @MaSV nvarchar(10)

Declare cur SV cursor

For (select MaSV from SinhVien where Lop=@Lop)

Open cur_SV

Fetch Next from cur SV into @MaSV

While @@FETCH_STATUS =0

Begin
Exec XepLoaiSV @MaSV, @DTB output, (@XepLoai output
Update SinhVien set DTB = @DTB, XepLoai=@XepLoai
Where MaSV = @MaSV
Fetch Next from cur_SV into @MaSV

End

Close cur_ SV

Deallocate cur_SV
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Set @SoSVGioi = (select count(*) from sinhvien

Go

where lop = @Lop and XepLoai = N’Gidi’)

V. Ham nguwoi dung (User Defined Functions)

1. Khai niém ham ngudi dung

e Gidng stored procedure:

mi 1énh c6 thé tai str dung.
Chap nhan cac tham sd input.

Bién dich mot 1an va tir d6 c6 thé goi khi can.

e Khac stored procedure:

Chap nhan nhiéu kiéu gia tri tra vé& (chi mot gia tri tra ve).
Khong chip nhan tham sd output.

Khac vé cach goi thuc hién.

e (6 thé xem ham nguoi dung thudc vé 3 loai tity theo gia tri tra vé ctia no:

Gia tri tra v€ 1a ki€u dir li€u co s¢ (int, varchar, float, datetime...).
Gia tri tra vé 1a Table c6 dugc tir mot cau truy van.

Gia tri tra vé 1a table ma dir liéu c6 duoc nhd tich lily dan sau mot chudi thao
tac xur ly va insert.

2. Khai bao va sir dung

Khai bao ham ngwoi dung

Loai 1: Gia tri tra vé 1a kiéu dir li€u co so

Vi du:

Create function func_name

( {parameter name DataType [= default ]} [,...n])
returns DataType

As

Begin

Return {value | variable | expression}
End
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Create function SoLonNhat
(@a int,@b int,@c int) return int

As

Begin
declare (@max int
set (@max = @a
if @b > max set @max = @b
if @c > max set @max = @c
return (@max

End

Loai 2: Gia tri tra vé 12 mot bang co6 duogc tr mot cau truy van

Create function func_name
( {parameter name DataType [= default] } [,...n])
returns Table

As

Return [ ( [select statement [ ) ]

Go

Vi du: Viét ham in danh sach cac mit hang cia mot ma don hang cho trude

Create function DanhSachMatHang
( @MaDonHang varchar(10) ) returns Table
As
Return
(Select MH.TenHang, MH.DonGia
From ChiTietDH CT, MatHang MH
Where CT.MaDH = @MaDonHang
and CT.MaMH = MH.MaMH)
Go

Loai 3: Gi4 tri tra vé 1a mot bang ma dir liéu c6 duoc nho tich lily dan sau mot chudi
thao tac xur ly va insert.
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Create function func_name

( {parameter name DataType [= default ]} [,...n])
returns TempTab name Table(Table definition)

As

Begin

Return

End
Go

Vi du:
Create function DanhSachLop ()
returns @DS Table(@MaLop varchar(10),@SoSV int)
As
--cdac xu ly insert dit liéu vao bang DS
return
Go

Luu y: Trong than ham khong duoc su dung cdc ham hé théng bat dinh (Built-in
nondeterministic functions ), bao gom :

— GETDATE

— GETUTCDATE
— NEWID

— RAND

— TEXTPTR

— @@TOTAL _ERRORS, @@CPU BUSY, @@TOTAL READ, @@IDLE,
@@TOTAL WRITE, @@CONNECTIONS ...

St dung ham nguwoi dung
Cac ham nguoi dung dugc str dung trong céu truy van, trong biéu thtc... phu hop kiéu
dir li€u tra veé cua no.
Vi du:
— Select dbo.SoLonNhat(3,5,7)
— Select * from DanhSachLop()
— Néu diing gid tri mdc dinh ciia tham sé, phdi dimg tir khéa default.
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— Khi goi ham logi 1 (tra vé gia tri co ban), phai co tén owner cua ham di kem (vi du
dbo.SoLonNhat(5,8,-10)).

Thay doi ham ngwoi diing
Thay tir khoa create trong cac 1énh tao ham bang tir khoa alter
Xoa ham nguwoi ding
Drop function tén_ham can _xéa
Vi du:
Drop function DanhSachMatHang
3. Cac ham h¢ thong
Ngoai cac ham do ngudi dung dinh nghia, SQL Server con cung cip cac ham xay
dung san cua h¢ thong. Cac ham nay cung cap tién ich nhu xt ly chuoi, xu ly thoi
gian, xur ly so hoc...

Sinh vién tim hiéu thém vé cac ham nay trong Books on-line va cdc tai liéu tham khao.

e Dé tao ham hé théng can tién hanh theo cac budc sau:
v Tao ham trong co s& dir liéu Master
v' Tén ham bat dau boi fn_functionName
v' Thay d6i chil nhan cta ham bang tha tuc sp_changeobjectowner nhu sau:
EXEC sp_changeobjectowner ‘fn_ functionName’ , ‘system_function schema’
Vi du: Tao ham hé thong thwc chuyén doi mét bién kiéu ngay thing sang kiéu chudi.

--Tao ham fn_doingay
create function fn_doingay(@ngay datetime)
returns char(10)
as
begin
return convert(nchar(10),@ngay,103)
end
--Thay d6i chti nhan ctia ham

EXEC sp_changeobjectowner 'fn_doingay', 'system_function schema'
Sau 1énh nay ham fn_doingay c6 thé ding duoc cho CSDL bat ky.
Select manv, hoten, fn_doingay(ngaysinh)
From nhanvien
VI. Triggers va cai dat rang budc dir li€u
1. Giéi thi¢u

e Trigger 1a mdt loai stored procedure dac bi¢t c6 cac dac diém sau:
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— Tu dong thuc hién khi c6 thao tac insert, delete hodc update trén dit li¢u.

— Thuong dung dé kiém tra céc rang budc toan ven cuia CSDL hodc cac qui tac
nghiép vu.

— MGt trigger dugc dinh nghia trén mdt bang, nhung cac xu ly trong trigger co
thé str dung nhi¢u bang khac.

e Xu ly cua trigger thudng can sir dung dén hai bang tam:
— Inserted: chtra cac dong vira méi duoc thao tac insert/ update thém vao bang.
— Deleted: chira cac dong vira mai bi x6a khoi bang boi thao tdc update/delete.
Luwu y: update = delete dong chira gia tri cii + insert dong chira gia tri moi
— Inserted va deleted la cac bang trong bd nhd chinh:
e Cuc bo cho mdi trigger.
(6 ciu tric gidng nhu bang (table) ma trigger dinh nghia trén d6
* Chi ton tai trong thoi gian trigger dang xtr ly.

— Néu thao tac insert/ delete/ update thuc hién trén nhiéu dong, trigger ciing chi
duoc goi mdt 1an > Bang inserted/ deleted c6 thé chira nhi€u dong.

2. Sur dung Trigger
Khai bdo trigger
— Cu phap:
Create trigger tén_trigger
On {tén_bangltén view}
{For| After| Instead of } { [delete] [,] [insert] [,] [update] }
As
{ cdac lénh T-sql }

Go
rong do:

For | After:

— Trigger dugc goi thuc hién sau khi thao tac delete/ insert/ update tuong tng da dugc
thuc hién thanh cong:

v Cac dong méi duge thém chira ddng thoi trong bang dif lidu va bang inserted.
v Cac dong bi xoa chi nam trong bang deleted (d4 bi xoa khoi bang dir liéu).
— C6 thé xur 1y quay lui thao tac d3 thuc hién bang 1énh rollback transaction.
Instead of:

— Trigger dugc goi thuc hién thay cho thao tac delete/ insert/ update twong ting:
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v Cac dong mdi dugce thém chi chtra trong bang inserted.

v Céc dong bi chi dinh xo4 nim ddng thoi trong bang deleted va bang dir liéu (dir
li¢u khong bi x04).

— Trigger Instead of thuong dugc dung dé xir Iy cap nhat trén khung nhin.
Luu y:

Lénh tao trigger phai 1a 1énh dau tién trong mot query batch.

Trén mot bang co thé dinh nghia nhiéu trigger for/after cho mdi thao tac nhung chi
c6 thé dinh nghia mot trigger instead of cho moi thao tac.

Khong thé dinh nghia trigger instead of update/ delete trén bang cé cai dat khoa
ngoai dang update cascade/ delete cascade.

Trong than trigger, c6 thé sir dung ham Update(tén cét) dé kiém tra xem viée cép
nhat dugc thuc hién trén cot nao.

Update(tén_cot) = true : ¢6 thuc hién cap nhat trén cot tén_cot

Sit dung trigger cai dit mot sé logi rang bujc

Vidu 1- Rang buoc lién thudc tinh — lién quan hé
Cho CSDL.:

DatHang(MaPDH, NgayDH,...)
GiaoHang(MaPGH, MaPDH, NgayGH,...)

Rang budc: Ngay giao hang khong thé nhoé hon ngay dit hang tuong tng

Bang tim anh huong:

Thém | Xoa Stra
DatHang - - + (NgayDH)
GiaoHang + - + (NgayGH, MaPDH)

>Can cai dit trigger cho thao tac sa trén bang DatHang, va thém/sira trén bang
Giaohang

Trigger cho thao tdc thém va suwa trén giao hang:

Create trigger tr GH_ins_upd NgayGH
On GIAOHANG for insert, update

As

if update(MaPDH) or update (NgayGH)

if exists(select * from inserted i, DatHang d
where i.MaPDH = d.MaPDH
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and 1.NgayGH<d.NgayDH)
begin
raiserror (N‘Ngay GH khong thé nho hon ngay PH’,0,1)
rollback tran

end

go
Bai tap: Trigger cho thao tac stra trén dét hang.

Vidu 2 — Rang bugc toan ven lién bo
Xét LbQH: KetQua(MASV, MAMH, LANTHI, DIEM)
Tao trigger kiém tra RBTV: “Sinh vién chi duoc thi t6i da 2 1dn cho mot mén hoc”

e Xéc dinh bang tim anh huong:
Insert | Delete | Update
KetQua | + - + (MASV, MAMH)

e Cai dat trigger dya trén bang tdm anh hudng:
-- Tao trigger ung voi thao tac insert tren bang KetQua
Create trigger trg_KetQua_insert
on KetQua
for insert
as
declare @SoLanThi int
select @SoLanThi=count(*)
from KetQua K, inserted |
where .LMaSV=K.MaSV and .MaMH = K.MaMH
if @SoLanThi > 2
begin
raiserror('So lan thi phai <=2', 0,1)
rollback transaction
end

Bai tap: Tao trigger ing véi thao tac Update trén bang KetQua.
Vidu 3: Trigger cho viéc thuc hién mot thao tdac cdp nhat dir liéu nao do.

Cho quan hé
CHI_TIET _HOA DON(MaHD,.STT, MaMH, SoLuong, DonGia, ThanhTien).
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o Viét trigger thuc hién cap nhat gia tri cia ThanhTien khi thém mot chi tiét hoa don

CREATE TRIGGERE TrgTINHTIEM CTHD
OM CHI_TIET HOA DON
FOE ITNEEERT , UFDATE
AZ
EEGETHN
Update CHI_TIET HOA DON
Set ThanhTien=SocLuocng*DonGia
Where exizt=z (SELECT +
FEOM IMNSEERETED T
WHERE CHI TIET HCA DON.MAHD = I.MAHD and
CHI TIET HOA DON.3TT = I.8TT)
END
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Chuong 4
BAO MAT VA AN TOAN DU LIEU
I. Bdo mat trong hé quan tri co sé dir li€u
1. Khai niém co ban vé biao mat

Nham bao vé hé théng CSDL khong bi xdm nhép, ngudi quan tri co s dir liéu phai
quyét dinh cho phép hay khong cho phép nguoi dung truy cdp va thao tac trén co s¢ dir
liéu dua vao nhiém vu cua nguoi dung trén h¢ CSDL. Nguoi quan tri thuong dua trén nén
tang ly thuyét bao mat ctia hé co s& dit liéu da ngudi ding, nham tim ra phuong phap bao
mat theo ding v&1 nhu cAu ctia bao mat dit liéu.

Véi muc dich tang tinh bdo mat dir 1iéu, SQL Server hd trg cac tinh nang cho phép
ngudi quan tri thiét 1ap co ché bao vé co sd dir lidu trong mdi trudng da ngudi ding, bao
gom cac yéu td chinh sau:

o Vai tro ciia nguoi dung trong hé thong va co sé dit liéu.

o Quyén sir dung cac img dung co s& di liéu trong SQL Server.

o Quyén tao va stra d6i cdu trac cac ddi tugng CSDL.

o Quyén truy cép, xtr ly dir liéu.

Khi ding nhdp vao mot hé théng CSDL da ngudi ding, ngudi st dung can phai cung
cap UserID (tai khoan) va Password (mat khau). Dua trén UserID hé thong c6 kha ning
kiém soat tit ca cac hanh vi cta ngudi sir dung trén CSDL SQL Server.

Pé thyc hién duoc chirc nang nay, ngudi quan tri CSDL can phai thiét 1ap cac quyén
xtr 1y va truy cap vao CSDL khi tao ra UserID, ngoai ra con ¢6 mot sd thudc tinh khéc cua
SQL Server nhu quyén backup dir liu, trao ddi dit liéu voi cac ung dung CSDL khdc, ...

Khi n6i dén bao mat, nguoi quan tri can quan tdm dén cac thong tin sau cua nguoi
dung:

o Mot nguoi ding chi cé mot UserID va mot mat khau.

o Thoi gian ¢6 hiéu lyc ciia mat khau.

o Giéi han chiéu dai ctia mat khau.

o Gi61 han nguot st dung theo license hay mé rong.

o Thoéng tin vé ngudi sir dung.

Khi tao nguoi st dung, tén tai khoan cin rd rang, dé& hiéu d& goi nhd, va khong cho
phép céc ky tu déc bi¢t, khong nén c6 khoang trang.

2. Lua chon bido mat
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Khi tao ra mot ngudi dung (login user) trong SQL Server, ¢6 3 cach dé tang tinh bao
mat cho ngudi st dung do:

o) Gjao tiép voi hé diéu hanh: st dung UserID va Password cua h¢ diéu hanh Windows
de dang nhap SQL Server. Véi loai bao mat nay, nguoi dung truy cap vao mang va cé
thé sir dung CSDL SQL Server, dong thoi mdt nguoi dung c6 UserID va Password c6
thé stir dung tai nguyén trén mang.

o Bao mat chun: véi loai nay, nguoi st dung cd UserID va Password tach roi véi hé
di€éu hanh mang, ting yé’i loai bao mat nay nguoi su dung chi c6 hiéu luc trong CSDL
SQL Server, khong thé stir dung tai nguyén trén mang.

o Tong hop ca hai truong hop trén: mot s6 nguoi dung sir dung quyén sir dung trén hé
diéu hanh va SQL Server, mot s6 khéac chi sir dung quyén truy cap vao SQL Server.

Luwu y: Tai khoan nguoi dung co giad tri trén SQL Server hién hanh, khi sang mot SQL
Server khdc phdai tao ra tai khoan nguoi dung trén server do.

o SQL Server cung cap cic chiic nang hay cac thi tuc tao méi va quan tri ngudi ding
CSDL SQL Server nhu sau:
v Sir dung thu tuc sp_addlogin.
v Str dung cong cu Enterprise Manager.
e Su dung thu tuc sp_addlogin
Cu phap
sp_addlogin [ @loginame = ] 'login’
, [ @passwd =] 'password" |
[ @defdb = ] 'database’ |
[ @deflanguage = | 'language’ |
[ @sid = | sid |
[ @encryptopt = | 'encryption_option' ]

[
[s
[
[
[

2
b
b
trong do cac tham so c6 y nghia nhu sau:

* @loginame: tén tai khoan s€ tao.

=  @passwd: mat khau cho ngudi ding cé tai khoan trén.

=  (@defdb: co s¢ dit licu mdc dinh khi nguoi dung dang nhap vao SQL Server.
*  (@deflanguage: ngdn ngit mac nhién cho ngudi dung SQL Server.

= @sid: s6 nhan dang hé thong khi nguoi ding ding nhap vao.

=  @encryptopt: khi tao tai khoan nguoi dung trong CSDL, cac thong tin vé tai
khoan, mat khau duogc luu trit trong bang sysusers cua CSDL Master, néu ban cung
cap tham sb skip enctription thi khong ma hoa mat khau trudc khi luu vao bang
sysusers, néu khong cung cdp tham sd hay dé trong, SQL Server s& mi hoa mat
khau trudc khi luu trit.
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Vi du: tao nguoi dung cé tén ‘nam’, mat khau ‘123, co s& dit liéu mic dinh ‘QLKyNang’
Exec sp_addlogin ‘nam’, ‘123°, ‘QLKyNang’
- Thay d6i mat khau

sp_password [[ @old =] 'old password' ,]
{ [ @new =] 'new _password" }
[, [ @loginame = ] 'login’ |
3. Quyén ngudi dung va quan tri quyén ngudi ding

Quyén cua ngudi dung dugc dinh nghia nhu mirc d6 ngudi dung co thé hay khong thé
thuc thi trén CSDL, quyén dugc chia thanh 4 loai nhu sau:

Quyén truy cap vao SQL Server.

O

Quyén truy xuét vao CSDL.

(@)

Quyén thuc hién trén cac ddi tuong cua CSDL.

O

o Quyén xur ly dit lidu.
Cip phdt quyén truy cdp vao CSDL
Cu phap:
Use db_name
Go

sp_grantdbaccess [@loginame =] 'login'
[,[@name in_db =] 'name in db' [OUTPUT]]

Céc tham s6:
v' @loginame: tai khoan cua ngudi st dung dang nhap vao SQL Server

v' @name in_db: tao bi danh (tén khac) cua tai khoan nguoi dung khi truy céap
vao CSDL  db_name dugc chi dinh, néu khong chi r6 CSDL muén cho phép
nguoi dung truy cap thi nguoi dung duoc cap quyén trén CSDL hi¢n hanh.

Loai bé quyén truy cdp vao CSDL db_name ciia ngwoi ding

Use db_name
Go

sp_revokedbaccess [@loginame =] 'login'

Cip phdt quyén thuc thi trén co sé div liéu

Sau khi cip phat quyén cho ngudi dung truy cap vao CSDL, ké tiép cho phép ngudi
dung do c6 quyén truy cdp va xu ly cac doi twong trong CSDL ciing nhu xur ly dir liéu
trén cac doi tugng do.

Céc quyén truy cp trén cac dbi tuong trong mot CSDL:
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Quyén Dién giai

SELECT Cho phép nguoi str dung nhin thay dir liéu, néu nguoi sir dung co6 quyén
nay thi ho chi c6 thé thyc thi nhitng phat biéu select dé truy van dit liéu
trén cac bang hay cac view dugc cho phép.

INSERT Cho phéE nguoi su dung thém dir liéu, néu nguoi st dl;mg co guyén nay,
ho ¢6 thé thuc hién phat biu Insert, d6i voi mét s6 hé thong CSDL
khac, mudn thuc thi phat bleu Insert, nguoi sir dung phai co quyen
Select, trong SQL Server quyén Insert khong lién quan dén quyén truy
van Select.

UPDATE Quyén nay cho phép ngudi sir dung chinh sira dit liéu bang phat biéu
Update.

DELETE Quyén nay cho phép ngudi sir dung xoa dit liéu bang phat biéu Delete.

REFERENCE | Cho phép nguoi st dung thém dir liéu vao bang c6 khoa ngoai bang

phat biéu Insert, trong SQL  Server quyén Insert khong lién quan dén
quyén truy van Select.

EXECUTE

Quyén nay cho phép nguoi st dung thuc thi cic thu tuc (SP) trong
CSDL.

Thii tuc cip quyén GRANT
GRANT ALL | < PERMISSION> [, ...n]

ON

TO

<table hodc view name> [(<column name> [, ... n])]

| <stored hodc extension procedure name>

<login or role name> [, ... n]

[WITH GRANT OPTION]

[AS <role name>]

Trong d6: tir khéa ALL cho phép ngudi sir dung c6 tit ca cac quyén. PERMISSION 1la

mot trong cac quyén: SELECT, INSERT, UPDATE,

DELETE, REFERENCE,

EXECUTE. Chi rd nhitng bang dir li€u, view hoac thu tuc nao cho phép nguoi dung truy

cap va xu ly.

Tir chéi quyén truy van va xir Iy dir liéu
DENY ALL | < PERMISSION> [, ...n]

ON

<table hodc view name> [(<column name> [, ... n])]

| <stored hodc extension procedure name>
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TO
<login or role name> [, ... n]
[Cascade]

Loai b6 quyén truy van va xir Iy dir liéu

REVOKE [ GRANT OPTION FOR ]
{ ALL [ PRIVILEGES | | permission [ ,..n ] }

{
[ (column [,..n])]ON { table | view }

| ON { table | view } [ (column [ ,..n]) ]
| ON { stored _procedure | extended procedure }
| ON { user_defined function }

}
{ TO | FROM }

security _account | ,...n |
[ CASCADE ]
[ AS { group | role } ]

Quyén tao doi twong trong CSDL

Trong CSDL ¢6 mét sé dbi tugng va cac chirc nang nhu sao luu dir liéu ma mdi
nguoi st dung trén CSDL tuy theo chic nang va nhiém vu cu thé dugc phép hay khong
duoc phép tao cac doi tugng nhu table, view, stored procedure, ... va tao CSDL.

Céc quyén tao cac d6i tuong nhu sau:
v Create Database.

Create Table.

Create View.

Create Procedure.

Create Rule.

Create Default.

Backup Database.

AN N N N Y NN

Backup Log.

Pé phan quyén tao dbi tugng trong CSDL cho ngudi dung, trong SQL Server c6 thé
st dung thu tuc GRANT nhu sau:

GRANT < ALL | Statement [, ... n]> TO <login ID> [, ... n]
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4. Vai tro cia nguoi sir dung trong SQL Server va co s& dir li€u

Vai tro trén SQL Server:

Vai tro (Role) Dién giai
sysadmin C6 cac quyén twong duong véi sa.
serveradmin Cau hinh mot s tham sd va tat server.
setupadmin Bi gi6i han bot mot s chic niang lién két server va khoi dong

mot s thi tuc.

securityadmin | Quan ly ngudi dung va tao CSDL.

processadmin Duogc phép dung cac giao tac dang thuc hién trén CSDL va mot
s6 qua trinh thuc hién khac ciia SQL Server.

dbcreator Duogc phép tao CSDL.
Diskadmin Quan Iy cac tap tin lién quan dén CSDL SQL Server.
Vai tro trén CSDL:
Vai tro Dién giai
db_owner Vi vai tro nay, nguoi st dung (NSD) thuoc nhom sé hiru

CSDL mdi ¢6 thé truy cap vao CSDL.

db accessadmin Thuc hién cac chirc nang giong nhu securityadmin.

NSD dugc phép select trén cac bang dir li¢u cia cac nguoi

db_datareader dung khac trong CSDL.

NSD dugc phép insert, update, delete trén cac bang dir licu
cua cac nguoi dung khac trong CSDL.

db ddladmin NSD c6 thé thém hay chinh sira cic dbi tugng ctia CSDL.

db securityadmin NSD c¢6 quyén tuong duong v4i quyén cia securityadmin.

db_datawriter

db backupoperator | NSD c6 thé thuc hién chirc ning backup dit liéu.

db denydareader Khéng cho phép sir dung phat biéu SELECT trén tit ca cac
bang dir liéu cua CSDL.

db_denydawriter Khoéng cho phép s dung phat biéu INSERT, UPDATE,
DELETE trén tat ca cac bang dit li¢éu cua CSDL.

Str dung cac thu tuc hé théng dé tao mot role méi, thém mot nguodi dung vao mot role,
loai bo ngudi st dung ra khéi mét role.

o Tao mot role

sp_addrole [ @rolename = | 'role name'
[, [ @ownername = | 'owner' ]

Trong do:
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@rolename: tén role mdi
@ownername: chu so hitu cua role méi, mac dinh 1a dbo

Sau khi tao role mdi can phai gan mot sé quyén truy cap va xir Iy trén cac bang dir
liéu nao do6 trong CSDL cho role mai do.

o Thém nguoi su dung vao Role
sp_addrolemember [ @rolename = | 'role name' ,
[ @membername = | ‘/ogin_ID'
o Logi bo nguoi su dung ra khoi mot role
sp_droprolemember [ @rolename = | 'role_name'

[ @membername = ] 'login ID"'

I1. Ban sao dir liéu

Phan nay s& gi6i thiéu k¥ thuat lam giam luu luong dir lidu giao dich voi SQL Server
khi da c4u hinh nhiéu Server trén mang.
1. Giéi thiéu vé nhan ban dir liu

Nhan ban dir liéu (Replication) 1 cong cu duoc sir dung dé sao chép mot hodc nhidu
CSDL dén mot hodc nhiéu server (SQL Server) khac. Cac Server dugc dat trong mang
may tinh ndi bd (LAN). Ngudi khai thac ¢ thé thuc hién truy cap dén CSDL c6 trong
Server chtta dit 1i€u dugc nhan ban. Dir liéu gitta cac may dugc thuc hién d@)ng bd véi
nhau theo lich hoac theo su kién, khi c6 yéu cAu. Nhan ban dit liéu c6 nhitng uu diém sau:

— Dit liéu duoc luu trir & nhiéu noi, hiéu qua trong viéc ¢6 nhiéu Gmg dung cung truy
cap, khai thac.

— Thich hop véi cac ing dung phan tich dit liéu cia hé théng xtr 1y giao dich truc
tuyén (OLTP) trong kho dir liéu (Data warehouse).
— €06 thé khai thac dir liéu khi khong két ndi dén Server.
—  Giam thiéu xung d6t do s6 lwong 16n cac giao dich trén mang.
— La mot giai phap an toan khi Server bi 16i hozc bao dudng.
Mo hinh nhdn badn.

Dich vu nhan ban dir liéu gém cac thanh ph?m co ban sau: Publisher, Distributor,
Subscribers, Publications, Articles, Subscriptions.

— Publisher: 1a server cung cap dir liéu nhan ban cho cac server khac. Mot publisher ¢6
thé thiét 1ap nhicéu bd dir 1i€u nhan ban (goi 1a publication).
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Distributor: 1a server quan ly cac thong tin nhan ban, luu trit dit li€u trong céc giao
dich thuc hién nhan va chuyén dir 1iéu tir Publisher dén cac Subscriber. Remote
distributor 1a server tach roi khoi publisher va duoc cdu hinh 13 distributor. Local
distributor 1a mot server dugc cu hinh 13 Publisher va Distributor.

Subscriber: La server nhan dit li€u nhan ban. Subscriber gan lién véi publication (la
may chu nhan dir 1i€u nhan ban cua mdt bd dir liéu cau hinh nhan ban).

Article: La mot bang, tap dir li¢u hoac ddi tuong cua CSDL cAu hinh dé nhén ban.
Publication: La mdt tap gém mét hodc nhiéu article.

Subscription: La mdt giao dich yéu c?ug ban sao bo dir liéu hodc cac ddi tuong cua
CSDL thyc hién nhan ban. Trong moi giao dich publisher thyc hién day (push
subscription) dit li¢u, subscriber thyc hién kéo (pull subscription).

Custaom Application

Fublisher

=

Fublication Databsse

Remote Distributor

-

Distribition Database

Data

Y ¥

Subscriber Siihartibar Suhsacribar

Maorhwest Region Southwest Redion East Region
S |f]_© =
Subscription Database . Subscription Database Subscripticn Datahasze

Nhén ban dir liéu dugc thyc hién theo nhitng mo hinh co ban sau:

Central Publisher: La mo hinh Publisher va Distributor thiét 1ap trén mot may. Gom
cac mo hinh sau:

v" Mot Publisher va mot Subscriber:
Publisher and Distributor

e1s]
T

Subscriber



Bai giang tom tit Hé quan tri co so dit liéu 48

v' Mot Publisher va nhiéu Subscriber.

Publisher and Distributor

v Publisher va Subscriber dugc thiét 1ap trén mdt may:

Server i

Fublishes publication 1
Subscribes to publication 2

Subscribes to publication 1
Publishes publication 2

—  Publisher va Distributor khong thiét Idp trén mot may:

Publisher

— Republisher: La m6 hinh Publisher xuat ban dit liéu dén Subscriber, sau d6 Subscriber
duoc thiét 1ap 1a Publisher xuat ban dir liéu dén Subscriber khac.
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Publisher and Distributor

Slow (or expensive) netwaork link

"=-.%:.. Publishing Subscriber

Suhbscribers

Puong truyén giita hai may duoc thiét 1ap 1a Publisher co thé tc d6 thp, phu hop vai
vi tri xa nhau. Vi du mé hinh gitra cac vung cach xa nhau:

Oslo
Subscriber

| nndnn
- = “Publishing
- Subscriber

Paris
Subscriber

Subscriber

Lisbon
Subscriber

+ Central Subscriber: La md hinh Subscriber thiét 1ap nhan dir liéu xudt ban tir nhiéu
Publisher.
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Publishers

| a
it

) Subscriber
Nhirng kiéu nhdn ban dii li¢u.
C6 3 kiéu nhan ban dir liéu: Snaphot, Transaction, Merge.
Snapshot replication: 1a kiéu nhan ban thyuc hién sao chép, phan tan dir liéu hoac cac dbi
tuong ciia CSDL tai mot thoi diém. Snapshot thuong duoc sir dung cho nhitng tinh huéng
sau:

v' Dit liéu thudng 14 tinh, it thay doi.

v" Nhan ban s6 lugng dir liéu nho.

Custom
application

{1 Publication database

] Subscription database

Suhst:rl her

@ Snapsiot Agent
¥

Snapshot
folder

!

-
Cistributian Agent@

Distribution database

| e p Data or tansactions
Distributor . . » History and errors

Transaction replication: 14 kiéu nhan ban ma bit dau bang nhan ban Snapshot, sau d6 s&
thuc hién nhan giao dich dir li¢u theo cac sy kién insert, update, delete va nhiing thay ddi
lién quan dén thyc hién thu tuc, khung nhin chi muc. Nhén ban kiéu nay cho phép thuc
hién loc dir liu tai Publisher, cho phép nguodi st dung stra ddi dit liéu nhan ban tai
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subscriber va chuyén dir li¢u da stra doi dén Publisher hodc Subscriber khac, dit 1i¢u stra
do1 nay co thé coi la dir liéu dugc xuat ban. Nhan ban kiéu nay dugc thuc hién khi:

v Mubn stra ddi dir liéu duoc xuét ban chuyén dén Subscriber, thoi gian thuc hién
theo gidy, hoac tuc thoi.

v Cén giao dich trén toan bd hé théng nhan ban dir liu (dir liéu c6 thé chuyén dén tat
ca cac Subscriber hodc khong chuyén dén Subscriber nao).

v Subscriber thudng xuyén két ndi véi Publisher.

Custom
application

S Transaction
Publication e
log Subscription
durane = database
Publisher : Subscriber
e E= hot A gent s E
@ nalpg gen ; :
, @ Log Reader Agent :
¥ H =
Snapshat H g
folder z H
; - E P-F-IIIIIIIIIIIIIIIIIIIIII:
Distribution Agent & @ s
u " ! B |
% - ¥ v
' E.“Illll‘ s
o Inital data a1d scherma
— -
Distribution database ‘ — Nmtransattiuns
Distributor s, . HiStOry and errors

Merge replication: 1a kiéu nhan ban dit liéu cho phép thuc hién nhan ban sira déi dir liéu
trén nhiéu Subscriber, c6 thé két ndi (online) hodc khong két nbi (offline) dén Publisher.
Dir liéu sé duoc déng bd theo lich hoac theo yéu cau, dit liéu cap nhat co thoi diém sau s&
dugc chp nhan. Kiéu nhan ban nay thuc hién khi:

v Nhiéu Subscriber c6 nhu ciu cap nhat dir li¢u va chuyén dir li€u cdp nhat dén
Publisher hodc Subscriber khac.

v Subscriber yéu cau nhan hoidc chuyén dir liéu khi offline, dong bd dit liéu voi cac
Subscriber va Publisher sau.
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Custom Custom

application application

Publication database
< [ Canfict tate =7 L
“-_Publisher 3 5 - | Subscription database
; \ A A
: g “.. Subscriber &
E @ Snapshot Agent E
: Shapshot E
E Faolder =
3 ¥
AT MErgE Agem @ e TN LL LTI
: L d

il Distribution database
e - | 1t it @ and schema
nnge e MEwedata changes

-« History and errors

.
P

. Distributor

2. Céu hinh Publisher va Distributor.

Trude khi thuc hién cdu hinh cac may thanh Publisher hay Distributor ta phai thuc hién
chay dich vu SQL Server Agent trong chitrc nang Service manager. Cac buéc cAu hinh
nhu sau:

- Chon Server can cau hinh -> Replication

- Nhép phai chudt -> Configure Publishing Subscription and Distribution...

[0 Conrsobe koo
1 pcrosort 508 Servers

= g SOL Server Group . J _I _] Iljalﬂ_l.‘ | 1 i

= By tlecall {Wiadows KT}
i [ Cotabases Natnheres 2 fanka Maragemert [ Confiquee Publishing, Subseribers, snd Distribation .
# || Cla Trasslormation Sernes rahuma,..
i ] Marsgemerd
= L] Fephoation sitach Subsoription Datshasze. .
t ) Poblicabions
T Gubescnpbons e ¥
H1 ] Seiady
& 07 Support Services P Wiahow from Feres
] Mela Dol Serviees ——
i Bl THUPHICNGISOUENPRESS (Wind i
Hdp

- Thuc hién theo cac budc:

+ Chon thu muc Snapshot
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Conligure Publisking and Distnbwtion Wizard lor "SEHVER?

Spesily Snapshat Folder
Sy th ot o sbes whats sropchazy bam Publthaie thit ues the Dithibotsi w
il b phonsel

T ey Dhistsb iy o] Mimags Apands sl s i Sadinsibasy 18 atsace ths. srafichaly
ol B puibdeaiens. wou mond refer In B anapahel folder Lring o nelaes, pas

Srpaheot fokder
[CAD s Fraphe tion

o sk [ Nt 3 I Carenl Hey:

- bat tén CSDL cua Distribution.

Cun-f-igure Publishing and Distribution Wizard for 'SERVER'

Provide Distribution Database Information
Select the name and lozation af the distibution databaze and log files.

The distribution databaze stores changes to tranzactional publicationz until Subzcrbers can be
updated. It alzo stores histarical infarmation for snapshob and merge publicetions.

Dizgtribution database name: IESDLNidu

Falder far Hhe distribilion databasze file:

{E:\F’mgram FilezMicrozoft SOL ServersbS50LD ata _]

Folder for the distribulion database log file:
IE:\Program FilesMicrozoft SOL ServerMS50LAD ata

The pathz must refer to disk s that are local ta 'SERVER' and begin with a local drive letter and
colon {for example, ). Mapped drive letters and network paths are imvalid.

< Back | Heut » | Cancel Help

- Chon Server cdu hinh thanh Publisher.
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Cun'figure FPublishing and Distnbution Wizard for "SERYER'

Enable Publishers
Enable zervers to usge this Distibutor after they are confiqured az Publishers.

To zet the lagin information and working falder for a server, select it, and then click the properties
[...] button,

Regizstered servers:
| Publishers

|
|

< Back | Hest » | Cancel Help

- Chon CSDL tham gia nhan ban, kiéu nhan ban.

Cun'figure Publishing and Distribution Wizard for 'SERYER'

Enable Publication Databases
Enable databazes for tranzactional [includes shapshot] or merge replication.

Databazes:
Trans | Merge | Database MName A Tramzactional
8 2 Enable Al ]
O O
O O E nahle Mone ]
O O
O Merge
L Enable Al ]
O [i] w
< Ii I > Enable Mane J

A databaze owner can create a publication only after an administrator has enabled the databaze
for publishing.

< Back | Hest » | Cancel I Help

- Chon Server dugc cau hinh 14 Subscriber ctia Publisher dang thiét 14p.

- Két thic.
Tao Publication

Budc nay s€ thuc hién tao Publication, cach thyc hién nhu sau:
+ Chon Publication trong Replication ctuia Publisher.

+ Nhén phai chudét — chon New Publication...
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+ Thuc hién theo cac budc:
- Chon CSDL can xuét ban dit liéu hoac dbi tuong.
- Chon kiéu nhén ban (trong vi du nay thuc hién kiéu Merge).

Create Publication Wizard

Select Publication Type il
Select the publication type that best supports the requirements of your application. = @

an updated snapzhot. This iz appropriate when the Subscriber data need not be

@ " Shapshot publication - The Publisier periadically replaces Subscriber data with
canstanthy up-to-date.

{* iMerge publication -- Data can be updated at the Publisher or any Subscriber,
@ iChanges are merged periodically & the Publisher. This supports mobile,
ioccasionally connected Subscribers.

¢ Back | Heut > | Cancel Help

- Chon phién ban SQL Server cua Subscriber.
Create Publication Wizard 3]

Specify Subscriber Types l
Wwhat types of Subscribers will subscribe ta this publication? =@ =

Select al of the types of Subszcribers that you =xpect to subzeribe to this publicatior.

W Eeryars unning SHL Server J000

[T Servars running SOL Server version 7.0

I™ Heterogeneous data sources, such as Oracle or Microsoft Access; or servers unning
earlier versions of SGOL Server

Subscribers that are servers unning SGIL Server version 7.0 cannot uge properties that are
new in SOL Server 2000 1F you select thiz Subscriber type, the new properties will not be
available in thiz wizard.

< Back | Heut » | Cancel Help

- Chon Article tham gia Publication.
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Create Publication Wizard &=

Publizh tables and other database objects as articles. Y'ou can filker the publizhed data =
later in the wizard, ¢

Specify Articles @.

Choose the databasze objects to publish as articles.

Object Type Shiow EF'ul:ulishpi Dwner | Object
Tables ] dbo:  ExampleT able

< |

|~

W Show unpublished objects

|

Article Defaults... | £ |

< Back | et » | Cancel Help

- it tén cho Publication.

Create Publication Wizard 3

Select Publication MName and Deszcription )
Select a nhame and dezcription for thiz publication. -_@.

Bublication name:

Publication description:
Sniapzhot publication of ViDu database from Publizher SERVER.

The publication nare cat contain any character except *[ 1% A4 > 0" Yo &

< Back | MHeut » | Cancel

- Két thic.

Tao Push Subscription.

Budc nay thuc hién tao thu tuc ddy (push) tir Publisher (Distributor trong vi du
nay) dén Subscriber, dugc thyc hién trén Publisher. Cac budc thuc hién nhu sau:
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- Chon Publication cua Publisher -> Nhan phai chudt -> Push new Subscription...

- Chon Subscriber.

- Chon CSDL trén Subscriber néu da co, néu chua c6 thuc hién chon chirc nang tao moi.

Push Suhsc:'riptiun Wizard

Choose Destination Database
Specify the subzcription databaze at the SOL Server Subzcnber(s).

Subscription databaze name:

&

D Browse ar Create...

initialized.

Mate: The zpecified databasze must exizt at each Subscrber when the subscription iz

< Back | Hext » | Cancel I

- Chon lich thuc hién dong bo dit liéu.

- Két thuc. Sau khi thiét 1ap xong trén Subscriber s& co CSDL theo tén di tao.

Push Subsc:.riptiun Wizard

Set Diztribution Agent Schedule

When zhould the Digtnbution &igent update the subszcnption?

and iz propagated to the Subscrber

*  sing the following scheduls:

Oecurs every 1 day(s], everp 1 houi(s] between 12:00:00 28 and
11:59,00 Ph.

< Back | Mest » | Cancel

Specify how frequently the Distibution Agent(z] updates the subzcription(z).

" Continuously -- provides minimal latency between when an action ocours at the Publisher

Change. ..

Tao Pull Subscription
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Budc nay thuc hién tao cong cu kéo dit liéu nhan ban tir Publisher vé Subscriber, dugc
thuc hién trén Subscriber.

- Chon Subscription ctia Subscriber — Nhan phai chuét — New Pull Supcription...
- Thuc hién theo cac budc:
+ Chon Publication.

+ Chon Agent tham gia két ndi Publisher.

Pull subscription Wizard

Specify the login uged by the zpnchronization agent to connect to the Publisher

Specify Synchronization Agent Login @
and Diztributar.

The sunchronization agent cannot run becausze the SGL Server Agent account iz not
included in the publication access list for this publication,

‘wihen the agent connects ta the Publisher:

&+ mperzonate the SOL Server &gent account
(™ Usze SOL Server Authentication

|
l

|Fimperzonating the SEL Server Agent account, contact your system administrator to
enzure that the account is included in the publication access st

< Back | Heut > | Cancel I

- Chon CSDL dich.

Pull subscription Wizard

Choose Destination Database :
Chaonoze the database in which the subscription will be created.

Select the databaszein which to create the subscription:

Harthwind
bz

< Back | Ment » | Cancel I I
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- Thuc hién tiép cac bude va két thic. Néu da tao Push Subscription vé1 mot CSDL sé&
khong dugc tao Pull Subscription véi CSDL d6.

Thue hién dong bd dir liéu

Sau khi thiét 13p theo cac md hinh nhan ban xong, cd thé thuc hién déng bo dir liéu béng

cach:

- Thuc hién theo lich.

- Theo yéu cau: Chon Subscription (Push hodc Pull) — Nhan phai chudét — Start
Synchronizing.

Sau khi thyc hién xong dit liéu s& dugc ddng bo gitra Publisher va Subscriber. Ngoai thuc
hién theo cong cu ta c6 thé tim hiéu thyc hién nhan ban theo cau 1énh T-SQL hoac Stored
Procedure.

III.  Sao luu va khéi phuc dir liéu

1. Ly do phai sao luu va khoi phuc dir li€u

Trong qué trinh thyc hién quan tri CSDL SQL Server thi mot s nguyén nhén sau day bit
budc ban phai xem xét dén k¥ thuat sao luu va khoi phuc dir liu:

v O dia bi hong (chira cac tap tin CSDL).
Server bi hong.
Nguyén nhan bén ngoai (thién nhién, hoa hoan, mat cép,...).

v

v

v" User v0 tinh x6a dit liéu.

v Bi vo tinh hay ¢ y lam thong tin sai 1éch.
v

Bi hack.
2. Cac loai sao luu dir liéu

Sao luu (Backup) dit liéu trong SQL Server gdm cac loai sau:

v' Full Database Backups: sao chép toan by CSDL (cac tap tin bao gdm cac bang,
khung nhin, cac doi tuong khac).

v Differential Database Backups: sao chép nhiing dir li¢u thay d6i trong Data file ké
tur lan full backup gan nhat.

<\

File or file group backups: sao chép mot file don hay file group.

v Differential Fi!e or File Group Backups: thuc hi¢n nhu Differential Database
nhung copy phén dir li¢u thay do1 cua file don hodc file group.

v Transaction log backups: Ghi nhan tat ca cac transaction chira trong transaction log
file ké tur lan transaction log backup gan nhat. Véi loai sao luu nay ta c6 thé khoi
phuc dir li€u tai mot thoi diém.

3. Cac m6 hinh khéi phuc dir li€u
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v" Full Recovery model: La m6 hinh phuc hoi toan bo hoat dong giao dich cua dir li¢u
(Ir}sert, Upglate, Delete, hoat dong Qéi 1énh bep, bulk insert). V&1 mo hinh nay ta co
thé phuc hoi dit licu tai mot thot diém trong qué khir da dugce luu trong transaction
log file.

v Bulk-Logged Recovery Model: M6 hinh nay dugc thuc thi cho cac thao tac bep,
bulk insert, create chi muc, writetext, updatetext, cac hoat dong nay chi nhat ky su
kién vao log dé biét ma khong sao luu toan bo dir liéu, chi tiét nhu trong full

recover. Cac su kién Insert, Update, Delete van dugc nhat ky va khoi phuc binh
thuong.

4 S@mple’Recovery Model: Vo1 rpé hinh nay ban chi phuc hoi lai thoi diém sao luu
gan nhat ma khong theo thoi diém khac trong qué khu.

v Céch dat mé hinh khoi phuc:
- Chon CSDL.
- Nhan nut phai chudt — Properties — Options — Recovery — chon Model.
Xeét vi du sau: Gia su ta c6 mot CSDL dugc backup theo chién luge nhu hinh v& bén dudi

Nhin hinh ta thiy CSDL duoc 1ap lich Full Database Backup vao ngay chu nhat,
Differential Database Backup vao ngay thur ba va thir nam, con Log Database Backup vao
5 ngay trong tuén, ngay th sdu cd sy ¢d v4i CSDL, data file bi hong. Véan dé dat ra 1a
phai phuc hoi dit liéu va CSDL hoat dong binh thudng. Ta phai lam cac budc sau:

v Thuc hién Backup log file (gia st log file khong bi hong).
v Khéi phuc Full Database ctia ngdy chu nhat.

v Phuc hdi Differential Database ctia ngay thir nam.

v Khoi phuc Transaction log backup ngay thir nam.

Log
backups

Sunday Manday Tuesday |Wednesday | Thursday W Saturday

- - g
A A A

Full Cifferential Differential
database database database
backup Backup backup
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4. Sao luu co sé dir liéu (Backup Database)

Trude khi xem xét k§ thuat sao luu CSDL, ta thong nhat mot sé thuat ngir bang tiéng
Anh nhu sau:

v' Backup: La qua trinh copy toan bd hodc mot phan database, transaction log, file, file
group thanh 13p mot backup set dugc chira trong backup media (disk hoac tape) bang
cach su dung mdt backup device (tape drive name hodc physical filename).

Backup Device: Mot file vat ly hodc mot drive tape.
Backup file: Mot file chira Backup set.
Backup media: 1a Disk hoac tape.

Backup set: Mot bo backup mét 1an backup don chira trén backup media.

AN N NI NN

Cac budc thuc hién backup nhu sau:

— Chon CSDL can backup.

— Nhén phai chudt — All Tasks — Backup Database. ..
- Nhép cac tham sb, Iwa chon kiéu.

5. Khéi phuc dir li€éu (Restore Database)

La chire nang thyc hién khéi phuc dir liéu da sao luu, tuy theo chién luoc backup ma
ng}rc‘ri quan tri c6 thé phuc hoi dén thoi di€ém nao, thu dugc bd dir licu trong qua khtr nhu
thé nao. Khoi phuc dir liéu dugc thuc hién theo thir tu backup, thong tin nay duogc luu triv
trong msdb. Cac budc thyc hién nhu sau:

— Chon muc Databases — Nhén niit phai chuot — All Tasks — Restore Database...

— Nhap tham sb, chon mé hinh khoi phuc.

IV. Quain ly giao dich
1. Cac khai niém

Mot giao dich 1a mot don vi thuc hién chuong trinh truy xuit va c6 thé cap nhat nhiéu
muc dir li€u. Mot giao dich thuong la két qua cua sy thyc hién mot chuong trinh ngudi
dung dugc viét trong mot ngdn ngir thao tac dit li€u murc cao hodac mot ngon ngit 1ap trinh
(SQL, COBOL, PASCAL ...), va dugc phan cach boi cac cau 1énh (hoac cac 161 goi ham)
c6 dang begin transaction va end transaction. Giao dich bao gom tat ca cac hoat dong
duoc thuc hién gifta begin va end transaction.

Pé dam bao tinh toan ven cua dir lidu, ta yéu cau hé CSDL duy tri cac tinh chét sau cua
giao dich:

e Tinh nguyén tir (Atomicity). Hodc toan by cac hoat dong cua giao dich dugc phan
anh dung dan trong CSDL hoic khong c¢6 gi ca.

e Tinh nhit quan (consistency). Su thuc hién ciia mot giao dich 1a ¢6 1ap (Khong
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¢6 giao dich khac thuc hién dong thoi) dé bao ton tinh nhat quan ctia CSDL.

Tinh ¢6 lap (Isolation). Cho du nhiéu giao dich co thé thuc hién dong thoi, hé
théng phai dam bao réng ddi véi mdi cdp giao dich Tj, T; , hodc T; két thac thuc
hién truéce khi T; khoi dong hodc T; bat ddu su thuc hién sau khi T; két thic. Nhu
vay mdi giao dich khong can biét dén céc giao dich khac dang thuc hién dong thoi
trong hé thong.

Tinh bén virng (Durability). Sau mot giao dich hoan thanh, cac thay d6i da duogc
tao ra d6i vdi CSDL van con ngay ca khi xay ra su ¢b hé thong.

Céc tinh chat nay thuong duoc goi 1a cac tinh chidt ACID (Cac chit cai dau cia bon

tinh chét). Ta xét mot vi du: mot hé théng ngan hang gém mot sb tai khoan va mot tap

cac giao dich truy XUAt va cap nhat céac tai khoan. Tai thoi diém hién tai, ta gia thiét réng

CSDL nam trén dia, nhung mot vai phan cta né dang nam tam thoi trong bd nhd. Cac

truy xuat CSDL dugc thuc hién béi hai hoat dong sau:

READ(X): chuyén muc dit liéu X tr CSDL dén buffer cua giao dich thyc hién
hoat dong READ nay.

WRITE(X): chuyén muc dit liéu X tur buffer cua giao dich thuc hién WRITE dén
CSDL.

Trong hé CSDL thyc, hoat dong WRITE khong nhét thiét din dén su cap nhat tryc
tiép dr liéu trén dia; hoat dong WRITE co thé dugc luu tam thoi trong bo nhéd va duogc

thuc hién trén dia mudn hon. Trong vi duy, ta gia thiét hoat dong WRITE cép nhat truc
tiép CSDL.

T; 1a mot giao dich chuyén 50 tir tai khoan A sang tai khoan B. Giao dich nay c6 thé

duogc xac dinh nhu sau:

T; : READ(A);
A:=A -50;
WRITE(A)
READ(B);
B:=B + 50;
WRITE(B);

Ta xem xét mdi yéu cau trong ACID:

e Tinh nhit quan: Poi hoi nhat quan ¢ day la tong ciia A va B 1a khong thay d6i boi

su thuc hién giao dich. Néu khong c6 yéu cau nhat quan, tién co thé dugce tao ra hay

mat boi giao dich. D& dang kiém nghiém rang néu CSDL nhét quan trudc mot thuc

hién giao dich, n6 van nhét quan sau khi thyc hién giao dich. Pam bao tinh nhat quan
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cho mdt giao dich 13 trach nhiém cta ngudi lap trinh Gng dung ngudi da viét ra giao
dich. Nhiém vu nay co thé dugc 1am cho dé dang boi kiém thur tu dong cac rang budc
toan ven.

e Tinh nguyén tir: gia st rang ngay trudc khi thuc hién giao dich T;, gid tri clia cac tai
khoan A va B tuwong ung 1a 1000 va 2000. Gia st rang trong khi thuc hién giao dich
T;, mot su ¢b xay ra can tr¢ T; hoan tat thanh cong su thuc hién cua no. Ta cling gia
sur réng su ¢b xay ra sau khi hoat dong WRITE(A) da dugc thuc hién, nhung trudc
khi hoat dong WRITE(B) duoc thuc hi¢n. Trong truong hop nay gia tri cia tai khoan
A va B 12 950 va 2000. Ta da méat 50$. Téong A+B khong con dugc bao toan. Nhu
vay, két qua cua sy cd 1a trang thai ctia hé thong khong con phan anh trang thai cua
thé giéi thue ma CSDL dugc gia thiét nim giir. Ta goi trang thai nhu vay 1a trang thai
khong nhit quan. Ta phai dam bao rang tinh khong nhat quan nay khong xuét hién
trong mt h¢ CSDL. Tuy nhién, & tai mdt vai thoi diém, hé théng 6 thé & trong trang
thai khong nhét quan. Vi du giao dich T;, trong qua trinh thuc hién ciing ton tai thoi
diém tai do gia tri cua tai khoan A 1a 950 va tai khoan B 1a 2000 — mdt trang thai
khong nhit quan. Trang thai nay dugc thay thé boi trang thai nhat quan khi giao dich
d3 hoan tit. Nhu vay, néu giao dich khong bao gio khoi dong hodc duge dam bao s&
hoan tat, trang thai khong nhit quan s& khong bao gid xay ra. D6 chinh 1a 1y do ¢
yéu cau vé tinh nguyén tir: Néu tinh chit nguyén tir dugc dam bao, tdt cd cdc hanh
dong cua giao dich dwoc phdn dnh trong CSDL hodc khong co gi cd. y tudng co so
dé dam bao tinh nguyén tir 1a nhu sau: hé CSDL luwu vét (trén dia) cac gia tri cii cua
bat ky dir liéu nao trén do giao dich dang thyc hién viét, néu giao dich khong hoan tat,
gia tri ctii dugc khoi phuc dé dat trang thai cua h¢ théng tro lai trang thai trudce khi
giao dich dién ra. Pam bdo tinh nguyén tir 13 trach nhiém ctia hé CSDL, va duoc quan
ly boi mot thanh phan duoc goi 1a thanh phan quan tri giao dich (transaction-
management component).

e Tinh bén virng: tinh chit bén viing dam bao ring mdi khi mot giao dich hoan tét, tat
ca cac cap nhat da thuc hién trén co s dir liéu van con d6, ngay ca khi xay ra su cd hé
théng sau khi giao dich d hoan tit. Ta gia sir mot su c¢b hé thdng cé thé giy ra viéc
mat dit liéu trong bd nhd chinh, nhung dit liéu trén dia thi khong mat. Co thé dam bao
tinh bén vitng boi viée dam bao hoic cdc cdp nhit dwoc thwe hién béi giao dich da
dwoc viét Ién dia trwée khi giao dich két thiic hoic théng tin vé sw cdp nhat dwoc
thuc hién boi giao dich va dwoc viét 1én dia dii cho phép CSDL xdy dung lai cdc cdp
nhét khi hé CSDL dwoc khéi dpng lgi sau sw c6. Pam bao tinh bén ving la trach
nhiém cia mot thanh ph?m cua hé¢ CSDL dugc goi la thanh phén quan tri phuc
hdi (recovery-management component). Hai thanh phan quan tri giao dich va quan tri
phuc hoi quan h¢ mat thiét v4i nhau.
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e Tinh cb 1ap: ngay ca khi tinh nhat quan va tinh nguyén tir duoc dam bao cho mdi giao
dich, trang thai khong nhit quan van c6 thé xdy ra néu trong hé thdng c6 mot sb giao
dich duoc thuc hién déng thoi va cac hoat dong cua ching dan xen theo mot cach
khong mong mudn. Vi dy, CSDL 1a khong nhit quan tam thoi trong khi giao dich
chuyén khoan tr A sang B dang thuc hién, néu mot giao dich khac thuc hién déng thoi
doc A va B tai thoi diém trung gian ndy va tinh A+B, né da tham khao mot gia tri
khong nhét quén, sau d6 nd thuc hién cap nhat A va B dya trén cac gid tri khong nhét
quan nay, nhu vay CSDL c6 thé ¢ trang thai khong nhit quan ngay ca khi ca hai giao
dich hoan tat thanh cong. Mot giai phap cho van dé cac giao dich thyc hién dong thoi
14 thwe hign tuan tw cdc giao dich, tuy nhién giai phap nay lam giam hiéu nang cua hé
théng. Cac giai phap khac cho phép nhiéu giao dich thyc hién tuwong tranh di dugc
phat trién ta s& thao luan vé chiing sau nay. Tinh c6 1ap ctia mot giao dich dam bao
rﬁng su thuc hién déng thoi cac giao dich dan dén mot trang thai h¢ théng tuong
duong véi mot trang thai cé thé nhan dugc bai thuc hién cac giao dich nay mot tai mot
thoi diém theo mot thir tw nao d6. Pam bao tinh co 1ap la trach nhi¢m cua mdgt thanh
phan cua hé CSDL duoc goi 1a thanh phan quan tri tvong tranh (concurrency-control
component).

Trang thai giao dich

Néu khong co su cd, tit ca cac giao dich déu hoan tit thanh coéng. Tuy nhién, mot giao
dich trong thuc té c6 thé khong thé hoan tat sy thuc hién ctia nd. Giao dich nhu vay dugc
goi 13 bi bo do. Néu ta dam bao dwogc tinh nguyén tir, mot giao dich bj bo do khong duogc
phép 1am anh hudng t6i trang thai cia CSDL. Nhu vay, bat ky thay d6i nao tir giao dich
bi bo do nay déu phai bi huy bo. Mi khi cac thay d6i do giao dich bi bé do bi huy bo,
ta noi réng giao dich bi cudn lai (rolled back). Khi mgt giao dich hoan tat mot cach
thanh cong sy thyc hién ctia né dugc goi la dugc ban giao (committed). Mot giao
dich duogc ban giao, cac 1€nh cép nhat sé bién ddi CSDL sang mot trang thai nhét quan
moi va né 1 bén viing ngay ca khi c¢6 su c¢6. Mdi khi mot giao dich 1a duoc ban giao, ta
khong thé hity bo cac hiéu qua ctia nd bang cach bo do né. Cach duy nhét dé huy bo cac
hi€u qua cua mdt giao dich dugc ban giao la thuc hién mét giao dich bu (compensating
transaction), nhung khong phai luén luén co thé tao ra mot giao dich bu. Do vay trach
nhiém viét va thuc hién mot giao dich bu thudc vé nguoi sir dung va khong duoc quan ly
boi hé CSDL.
Mot giao dich phai ¢ trong mdt trong cac trang thai sau:

e Hoat dong (Active): trang thai khoi dau; giao dich giir trong trang thai nay trong khi
no dang thuc hi¢n.

e Puogc ban giao bd phin (Partially Committed): sau khi 1énh cudi cing dugc thuc
hién.
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e Thit bai (Failed): sau khi phat hién rang sy thuc hién khong thé tiép tuc duoc nira.

e Bo6 dé (Aborted): sau khi giao dich da bi cudn lai va CSDL da phuc hdi lai trang thai
cua no trude khi khdi dong giao dich.

e Dugc ban giao (Committed): sau khi hoan thanh thanh cong giao dich.

Ta nd61 mot giao dich da dugc ban giao (committed) chi néu nd da di dén trang thai
Committed, tuong tu, mdt giao dich bi bo do néu n6 da di dén trang thai Aborted. Mot
giao dich dwoc goi la két thiic néu né hodc I committed hodc la Aborted. Mot giao dich
khoi dau boi trang thai Active. Khi né két thic 1énh sau cing cta nd, né chuyén sang
trang thai partially committed. Tai thoi diém nay, giao dich da hoan thanh sy thuc hién
ctia n6, nhung né van c6 thé bi bo do do dau ra hién tai van cé thé tri tam thoi trong b
nhé chinh va nhu thé mot su ¢b phan cing van c6 thé ngin can sy hoan tit cua giao dich.
Hé CSDL khi d6 da kip viét 1én dia day du thong tin gitip viée tai tao cac cap nhat da
dugc thuc hién trong qua trinh thyc hién giao dich, khi hé théng tai khoi dong sau sy cd.
Sau khi cac thong tin sau cung nay duoc viét 1én dia, giao dich chuyén sang trang thai
committed.

Biéu do trang thai tuong g véi mot giao dich nhu sau:

Partially
/ Committed

\ 4

Failed

Voi gia thiét su ¢ hé théng khong gay ra su mét di lidu trén dia, mot giao dich di dén
trang thai Failed sau khi hé théng xac dinh ring giao dich khong thé tién trién binh
thudng duoc nita (do 16i phan ctg hodc phan mém). Nhu vay, giao dich phai dugc cudn
lai roi chuyén sang trang thai bé dé. Tai diém nay, hé théng ¢6 hai lvya chon:

o Khéi dpng lai giao dich, ding lya chon nay chi néu giao dich bi b d¢ 1a do 16i
phan cing hodc phan mém nao d6 khong lién quan dén logic bén trong cia giao
dich. Giao dich dugc khoi dong lai dugc xem la mét giao dich méi.

o Huy giao dich thuong duoc tién hanh hoic do 15i logic bén trong giao dich, 15i nay

can duoc chinh stra boi viét lai chuong trinh img dung hoac do dau vao x4u hodc do
dir liéu mong mudn khong tim thiy trong CSDL.
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Ta phai than trong khi thuc hién thao tac viét ngoai kha quan sat (observable external
Werite - nhu viét ra terminal hay mdy in). Mdi khi mot viét nhu vay xay ra, né khong thé
bi x04 do né c6 thé phai giao tiép voi bén ngoai hé CSDL. Hau hét cac hé thong cho phép
cac thao tac viét nhu thé xay ra chi khi giao dich d3 di vao trang thai committed. Mot cach
dé thuc thi mot so dd nhu vay la cho h¢ CSDL luu tritr tam thoi bat ky gié tri nao két hop
v6i cac thao tac viét ngoai nhu vay trong luu trit khong hay thay d6i va thuc hién céac thao
tac viét hién tai chi sau khi giao dich da di vao trang thai committed. Néu hé théng that
bai sau khi giao dich di vao trang thai committed nhung trudc khi hoan tit cac thao tac
viét ngoai, hé CSDL s& 1am céc thao tac viét ngoai nay (st dung dir liéu trong luu trix
khong hay thay d6i) khi hé théng khoi dong lai.

Trong mot s6 tmg dung, c¢6 thé mudn cho phép giao dich hoat dong trinh bay dir liéu
cho nguoi su dung, dac biét 1a cac giao dich kéo dai trong vai phut hay vai gio. Ta khong
thé cho phép xuét ra dir liéu kha quan sat nhu vy trir phi ta budc phai lam ton hai tinh
nguyén tir giao dich. Hau hét cac hé thong giao dich hién hanh dam béo tinh nguyén tir va
do vay cAm dang trao d6i véi nguoi dung nay.

Thue thi tinh nguyén tir va tinh bén virng

Thanh phan quan tri phuc hdi cia mot hé CSDL hd tro tinh nguyén tir va tinh bén
vitng. Trudc tién ta xét mot so dd don gian (song cuc ky thiéu hiéu qua). So dd nay gia
thiét réng chi mét giao dich la hoat dong tai mot thoi diém va duogc dua trén viée tao ban
sao ctia CSDL dugc goi 1a cac ban sao khuét (shadow copies). So d6 gia thiét ring CSDL
chi 1a mot file trén dia. Mot con tré dugc goi la db_pointer dugce duy tri trén dia, nd tro toi
ban sao hién hanh cua CSDL.

Trong so dd CSDL khuét (shadow-database), mot giao dich mudn cap nhat CSDL, dau
ti€n tao ra mot ban sao d?ly dt ctia CSDL. T4t ca céc thao tac cap nhat dugc lam trén ban
sao nay, khong dung to1 ban géc. Néu tai mot thoi diém bat ky giao dich bi bo dé, ban sao
mai bi xoa. Ban sao cti cuia CSDL khong bi anh hudng. Néu giao dich hoan tat, n6 duoc
dugc ban giao nhu sau: dau tién, hoi hé diéu hanh dé dam bao ring tit ca cac trang cta
ban sao moi da dugc viét 1én dia (flush). Sau khi flush con tro db_pointer duge cap nhat
dé tro dén ban sao mai; ban sao mdi tré thanh ban sao hién hanh cia CSDL. Bén sao cii bi
x04 di. Giao dich dugc goi 1a da dugc dugc ban giao tai thoi diém su cap nhat con tro
db_pointer dugc ghi 1én dia. Ta xét k§ thut nay quan ly sy ¢b giao dich va sy ¢b hé thong
ra sao? Trudc tién, ta xét su cb giao dich. Néu giao dich that bai tai thoi diém bat ky trude
khi con tro db_pointer dugc cap nhat, n¢i dung cii cia CSDL khong bi anh hudng. Ta co
thé bo do giao dich bdi xo0a ban sao méi. Mdi khi giao dich dugc duoc ban giao, tit ca cac
cap nhat ma no6 da thyc hién la & trong CSDL duogc tro bdi db_pointer. Nhu vay, hodc tat
ca cac cap nhat cua giao dich da dugc phan anh hodc khong két qua nao dugc phan anh,
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bét chap t6i su cb giao dich. Bay gio ta xét sy ¢d hé thdng. Gia st su ¢d hé thong xay ra
tai thoi diém bét ky trudc khi db_pointer da dugc cap nhat duoc viét 1én dia. Khi d6, khi
hé théng khoi dong lai, né s& doc db_pointer va nhu vay sé& thay ndi dung gbc ciia CSDL
— khong két qua nao cua giao dich dugc nhin thy trén CSDL. Bay gio lai gia sir rang sy
cb hé théng xay ra sau khi db_pointer da dugc cép nhat 1én dia. Trudc khi con tré dugc
cap nhat, tAt ca cac trang dugc cdp nhat cua ban sao mai da dugc viét 1én dia. T gia thiét
file trén dia khong bi hu hai do su cd hé théng. Do vay, khi hé¢ théng khéi dong lai, no s€
doc db_pointer va s€ théiy ndi dung cua CSDL sau tAt ca cac cap nhat da thyc hién boi
giao dich. Sy thyc thi ndy phu thudc vao viéc viét 1én db_pointer, viéc viét nay phai 1a
nguyén tir, c6 nghia 13 hodc tit ca cc byte ciia né dugc viét hodc khong byte nao duge
viét. Néu chi mot sb byte cta con tré dugc cap nhat bdi viéc viét nhung cac byte khac thi
khong thi con tré trd thanh vo nghia va ca ban cii 1dn ban mdi ciia CSDL ¢6 thé tim thdy
khi hé thong khai dong lai. May man thay, hé thong dia cung cép cac cdp nhat nguyén tir
toan b khdi dia hodc it nhat 14 mot sector dia. Nhu vay hé théng dia dam bao viéc cap
nhat con tré db_pointer 12 nguyén tir. Tinh nguyén tir va tinh bén viing cua giao dich dugc
dam bao bdi viéc thuc thi ban sao bong cua thanh phén quan tri phuc hoi. Su thuc thi nay
cuc ky thiéu hiéu qua trong nglr canh CSDL 16n, do sy thuc hi¢én mdt giao dich doi hoi
phai sao toan bo CSDL. Hon nira sy thuc thi nay khong cho phép cac giao dich thuc hi¢n
dong thoi véi cac giao dich khac. Phuong phép thuc thi tinh nguyén tir va tinh lau bén
manh hon va d& ton kém hon duogc trinh bay trong chuong hé thong phuc hoi.

Cac thuc hién tuwong tranh

Hé thong xir 1y giao dich thuong cho phép nhiéu giao dich thuc hién dong thoi. Viée cho
phép nhiéu giao dich cap nhat dir liéu dong thoi gy ra nhitng khé khan trong viéc bao
dam sy nhét quén dir liéu. Bdo dam sy nhét quan dit licu ma khong quan tam to1 su thuc
hién tuong tranh cac giao dich s& can thém cac cong viéc phu. Mot phuong phép tién
hanh 1a cho cac giao dich thuc hién tudn tu: dam bao réng mot giao dich khoi dong chi
sau khi giao dich trudc di hoan tat. Tuy nhién c6 hai 1y do hop ly dé thuc hién twong
tranh la:

e Mot giao dich gém nhiéu bude. Mdt vai budce lién quan téi hoat dong 1/O; cac budc
khac lién quan dén hoat dong CPU. CPU va cac dia trong mot hé théng 6 thé hoat
dong song song. Do vy hoat dong I/O c6 thé duoc tién hanh song song véi xir 1y tai
CPU. Sy song song cta hé théng CPU va I/O ¢6 thé duoc khai thac dé chay nhiéu giao
dich song song. Trong khi mét giao dich tién hanh mot hoat dong doc/viét trén mot
dia, mdt giao dich khac co thé dang chay trong CPU, moét giao dich thir ba c6 thé thuc
hién doc/viét trén mot dia khac ... nhu vay s& tang luong ddu vao hé thong c6 nghia 1a
tang sb lugng giao dich co thé dugc thuc hién trong mot lugng thoi gian da cho, cling
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c6 nghia 1a hiéu suat sir dung bo xir 1y va dia tang 1én.

e C6 thé c6 sy tron 1an cac giao dich dang chay trong hé thong, cai thi dai cai thi ngan.
Néu thuc hién tudn tu, mot qua trinh ngén 6 thé phai chd mot qua trinh dai dén trude
hoan tit, ma diéu d6 din dén mot sy tri hodn khong ludng trude dugce trong viée chay
mot giao dich. Néu cac giao dich dang hoat dong trén cac phan khac nhau ciia CSDL,
s& tot hon néu ta cho chiing chay ddng thoi, chia sé cac chu ky CPU va truy xuit dia
gitra chung. Thyuc hién twong tranh lam gidm sy tri hoan khong luong trude trong viée
chay cac giao dich, dong thoi 1am giam thoi gian dap tng trung binh: Thoi gian dé
mot giao dich duoc hoan tat sau khi da dwoc dé trinh.

Pong co dé st dung thyc hién twong tranh trong CSDL ciing giéng nhu dong co dé
thuc hién da chuong trong hé diéu hanh. Khi mot vai giao dich chay déng thoi, tinh nhét
quan CSDL c6 thé bi vi pham cho dit mdi giao dich 1a dung. Mot giai phap dé giai quyét
van dé nay 1a st dung thoi lich (schedule). Hé CSDL phai diéu khién su trao ddi giira cac
giao dich tuong tranh dé ngan ngira ching pha huy sy nhat quan cia CSDL. Cac co ché
cho diéu d6 duogc goi 1a so d6 diu khién twong tranh (concurrency-control scheme).

Xét hé théng ngan hang don gian, né c6 mot s6 tai khoan va c6 mot tap hop cac giao dich,
chung truy xuat, cap nhét cac tai khoan nay. Gia sit T, va T, 13 hai giao dich chuyén
khoan tir mot tai khoan sang mot tai khoan khac. Giao dich T, chuyén 508 tir tai khoan A
sang tai khoan B. Giao dich T, chuyén 10% s6 du tir tai khoan A sang tai khoan B, va
duoc xac dinh nhu sau:

T1 : Read(A); T2 : Read(A);
A:=A-50; Temp:=A*0.1;
Write(A); A:=A-temp;
Read(B); Write(A);
B:=B+50; Read(B);
Write(B); B:=B+temp;

Write(B);

Gia sir gia tri hién tai ciia A va B tuong ung 1a 1000$ va 20008. Gia st rang hai giao dich
nay dugc thuc hién theo trinh ty:

Truong hop 1: thuc hién xong giao dich T, roi dén giao dich T,
Truong hop 2: thuc hién xong giao dich T, roi dén giao dich T,
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T, T, T, T
Read(A); Read(A);
A:=A-50; Temp:=A*0.1;
Write(A); A:=A-temp;
Read(B); Write(A);
B:=B+50; Read(B);
Write(B); B:=B-+temp;
Write(B);

Read(A); Read(A);

Temp:=A*0.1; A:=A-50;

A:=A-temp; Write(A);

Write(A); Read(B);

Read(B); B:=B+50;

B:=B+temp; Write(B);

v Write(B); v

Thoi lich 1: Gia tri sau cung cua A la 855, Thoi lich 2: Gia tri sau cung cua A 1a 850, B
B 12 2145, tong 2 tai khoan (A+B) 1a khong 14 2150, tong 2 tai khoan (A+B) la khong doi
doi

Thoi lich (schedule): 13 mot ddy cac thao tac (1énh) cta cac giao tac duoc sip xép theo
trinh ty thoi gian.

Mot thoi lich d6i véi mot tap cac giao dich phai bao gdm tat ca cac chi thi cia cac giao
dich nay va phai bao ton thtr tu cac chi thi xuét hién trong moi mot giao dich. Vi du, ddi
v6i giao dich Ty, chi thi Write(A) phai xuat hién trudc chi thi Read(B), trong bat ky thoi
lich hop 1€ nao. Cac thoi lich 1 va Thoi lich 2 1a nhiing thoi lich tuan tu.

Thoi lich tuan tw gém mot diy cac chi thi tir cac giao dich, trong dé céc chi thi thudc vé
mot giao dich xuét hién cung nhau trong thoi lich. Nhu vay, ddi véi mot tap n giao dich,
c¢6 n! thoi lich tuan tu hop 18 khac nhau.

Khi mét s6 giao dich duoc thuc hién ddng thoi, thoi lich twong tng khong nhét thiét 1a
tudn ty. Néu hai giao dich dang chay déng thoi, hé diéu hanh c6 thé thuc hién mot giao
dich trong mot khoang ngén thoi gian, sau dé chuyén ddi ngir canh, thuc hién giao dich
thr hai mét khoang thoi gian sau do lai chuyén sang thyc hién giao dich thu nhat mot
khoang va ctr nhu vay (hé thong chia sé thoi gian). Thoi lich 3 va Thoi lich 4 14 cac vi du.
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T, T, T, T
Read(A); Read(A);
A:=A-50; A:=A-50;
Write(A);
Read(A); Read(A);
Temp:=A*0.1; Temp:=A*0.1;
A:=A-temp; A:=A-temp;
Write(A); Write(A);
Read(B);
Read(B); Write(A);
B:=B+50; Read(B);
Write(B); B:=B+50;
Write(B);
Read(B); B:=B-+temp;
B:=B-+temp; Write(B);
Write(B);
Thoi lich 3 Thoi lich 4

Tuy nhién, khong phai tit ca cac thuc hién tuong tranh déu cho ra mot trang thai ding. Vi
du xét thoi lich 4:

Sau khi thuc hién giao dich nay, ta dat té1 trang thai trong do gia tri cudi ctia A va B
tuong tng 1a 950$ va 21008. Trang thai nay 1a mot trang thai khong nhat quan (A+B
trude khi thye hién giao dich 1a 30008 nhung sau khi giao dich 1a 30508). Nhu vay, néu
giao pho viéc diéu khién thuc hién twong tranh cho hé diéu hanh, s& c6 thé dan téi cac
trang thai khong nhét quan. Nhiém vu cua h¢ CSDL la dam bao r?mg mot thoi lich duoc
phép thuc hién twong tranh s& dua CSDL sang mot trang thai nhat quan. Thanh phan cia
hé CSDL thyc hién nhiém vu nay duoc goi 1a thanh phan diéu khién twong tranh
(concurrency-control component). Ta c6 thé dam bao su nhat quan caa CSDL véi thuc
hién twong tranh béng cach nim chic réng mot thoi lich dugc thyc hién c6 cung hi¢u qua
nhu mét thoi lich tuan tu.

Tinh kha tuan tu (Serializability)

Hé CSDL phai diéu khién su thuc hién twong tranh cac giao dich dé dam bao rang
trang thai CSDL giit nguyén & trang thai nhat quan. Trudc khi ta kiém tra hé CSDL c6 thé
thuc hién nhiém vy nay nhu thé nao, dau tién ta phai hiéu cac thoi lich nao s& dam bao
tinh nhat quan va cac thoi lich nao khong. Vi cac giao dich 13 cac chuong trinh, nén that
kho x4c dinh céc hoat dong chinh x4c dugc thuc hién bdi mét giao dich 1a hoat dong gi va
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nhitng hoat dong nao cuia cac giao dich tidc dong 1an nhau. Vi ly do nay, ta s& khong giai
thich kiéu hoat dong ma mot giao dich co thé thuc hién trén moét muc dir lidu. Thay vao
d6, ta chi xét hai hoat dong: Read va Write. Ta ciing gia thiét ring giita mot chi thi
Read(Q) va mot chi thi Write(Q) trén mot muc dir liéu Q, mot giao dich céd thé thuc
hién mot day tuy y cac hoat dong trén ban sao ciia Q dugc luu tru trong buffer cuc bd cua
giao dich. Vi viy ta s€ chi néu cac chi thi Read va Write trong thoi lich, néu biéu dién
v6i quy udc nhu vy cua thoi lich 3 sé la:

T, T,
Read(A);
Write(A);
Read(A);
Write(A);
Read(B);
Write(B);
Read(B);
v Write(B);

Tuén tu xung dot (Conflict Serializability)

Xét thoi lich S trong d6 ¢6 hai chi thi lién tiép I; va Ij cua cac giao dich T;, T; tuong
tmg (i#j). Néu [ va I; tham khao dén cac muc dir liéu khac nhau, ta c6 thé d6i chd I; va I
ma khong 1am anh huong dén két qua cia bat ky chi thi ndo trong thoi lich. Tuy nhién,
néu [; va [; tham khdo cing mot muc dir lidu Q, khi d6 thtr tu clia hai budc niy c6 thé rat
quan trong. Do ta dang thuc hi¢n chi cac chi thi Read va Write, nén ta co boén truong hop
can phai xét sau:

1. I; = Read(Q); I; = Read(Q): Thir ty cua I; va [; khong gay ra van dé nao, do T, va T,

doc cung mot gia tri Q bat ké dén thir tu gitra [; va I;.

2. I; =Read(Q); I; = Write(Q): thtr ty thyc hién cuta I; va [; 1a quan trong.

3. I; = Write(Q); I; = Read(Q): thtr tu thyc hién cua I; va I; 1a quan trong.

4. 1; = Write(Q); I; = Write(Q): Ca hai chi thi 1a hoat dong Write, thtr tu cta hai chi

thi nay khong anh hudng dén ca hai giao dich T  va T. . Tuy nhién, gi4 tri nhan
i j

dugc boi chi thi Read ké trong S s€ bi anh huong do két qua phu thudc vao chi thi
Write dugc thuc hién sau cung trong hai chi thi Write nay. Néu khong con chi thi
Write nao sau I; va [ trong S, thtr ty cua thir tu thyc hién cua I; va I; s€ anh huong
tryc tiép dén gia tri cudi ciia Q trong trang thai CSDL két qua (cua thoi lich S).
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Nhu vay chi trong truong hop ca I va I 1a cac chi thi Read, thir tu thuc hién cta hai
i ]
chi thi nay (trong S) 12 khong gay ra van d¢.

Ta ndi I; va I; xung dot néu cdc hoat déng nay nam trong cdc giao dich khdc nhau, tién
hanh trén cung mot muc dir liéu va co it nhat mét hoat dong la Write.

Vi du, trong thoi lich schedule - 3: Chi thi Write(A) trong T; xung dot vi Read(A)
trong T,. Tuy nhién, chi thi Write(A) trong T, khong xung dot voi chi thi Read(B) trong
T, do céc chi thi nay truy xudt cac muc dit liéu khéc nhau.

I; va I 1a hai chi thi lién tiép trong thoi lich S. Néu I; va [ 14 c4c chi thi cta cic giao
dich khac nhau va khéng xung dot, khi d6 ta c6 thé doi thir tu cta chung ma khong lam
anh huong gi dén két qua xtr ly va nhu vdy ta nhan dugc mot thoi lich méi S° twong
duong véi S. Ching han, do chi thi Write(A) ctia T, khong xung dot véi chi thi Read(B)
ctia Ty, ta c6 thé ddi chd céc chi thi nay dé duoc mot thoi lich twong dwong — thoi lich 5

dudi day

T, T,
Read(A);
Write(A);

Read(A);
Read(B);

Write(A);
Write(B);

Read(B);

v Write(B);
Thoi lich 5

Ta tiép tuc doi chd céac chi thi khong xung dot nhu sau:
e Doi chd chi thi Read(B) cua T, véi chi thi Read(A) cia T,
e Dbi chd chi thi Write(B) cua T, voi chi thi Write(A) cua T,
e Dbi chd chi thi Write(B) cua T, voi chi thi Read(A) cia T,

Két qua cudi cung cua cac bude ddi chd nay 1a mot thoi lich méi (thoi lich 6 —thoi lich
tuan ty) tuong duong vai thoi lich ban dau (thoi lich 3):
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T, T,

Read(A);

Write(A);

Read(B);

Write(B);
Read(A);
Write(A);
Read(B);
Write(B);

Thoi lich 6

Su twong duong nay cho ta thiy: bt chip trang thai hé thdng ban dau, thoi lich-3 s&
sinh ra cung trang thai cudi nhu mot thoi lich tudn tu nao do.
Twong dwong xung dét (conflict equivalent):Néu mot thoi lich S c6 thé bién doi thanh
mot thoi lich S” boi mot day cdc thao tac doi ché cdc chi thi khong xung dot, ta noi S va
S’ la twong dwong xung dot.
Vi du, trong cac thoi lich d3 duoc néu & trén, ta thay thoi lich-1 twong duong xung dot voi
thoi lich-3.
Kha tuin tw xung djt (conflict serializable): Mot thoi lich S la kha tuan tw xung dot
(conflict serializable) néu né tuong dwong xung dot voi mot thoi lich tuan ti.
Vi du, thoi lich 3 14 kha tudn ty xung dot con thoi lich 7 dudi ddy khong twong duong
xung dot voi mot thoi lich tuan tu nao do vay no6 khong la kha tuan tu xung dot:

T; T4
Read(Q);
Write(Q);
Write(Q); v
Thoi lich 7

C6 thé c6 hai thoi lich sinh ra cing két qua, nhung khong twong dwong xung dot. Vi du,
giao dich Ts chuyén 10$ tir tai khoan B sang tai khoan A. Ta xét thoi lich 8 nhu dudi day,
thoi lich nay khong tuong dwong xung dot voi thoi lich tudn ty < Ty, Ts > do trong thoi
lich 8 chi thi Write(B) cua Ts xung ddt véi chi thi Read(B) cua T, nhu vay ta khong thé
di chuyén tit ca cac chi thi cta T; vé trude cac chi thi ctia Ts boi viée hoan ddi lién tiép
cac chi thi khong xung dot. Tuy nhién, cac gia tri sau cung cua tai khoan A va B sau khi
thuc hién thoi lich 8 hodc sau khi thuc hién thoi lich tun tu <T,, Ts > 1a nhu nhau A 1a
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960 va B 1a 2040 twong tmg. Qua vi du nay ta thiy can thiét phai phan tich ca su tinh toan
duoc thuc hién bdi cac giao dich ma khong chi cac hoat dong Read va Write. Tuy nhién
su phan tich nhu vy s& nang né va phai tra mot gia tinh toan cao hon.

T, Ts
Read(A);
A:=A-50;
Write(A);
Read(B);
B:=B-10;
Write(B);
Read(B);
B:=B+50;
Write(B);
Read(A);
A:=A+10
Write(A);
Y
Schedule - 8

Tuén tu View (View Serializability)

Xét hai thoi lich S va S°, trong d6 cung mot tap hop cac giao dich tham gia vao ca hai
thoi lich. Céc thoi lich S va S* dugc goi 13 firong dwong view néu ba diéu kién sau dugc
thoa man:

1. Pbi véi mdi muc dit lidu Q, néu giao dich T; doc gié tri khdi dau cia Q trong thoi lich
S, thi giao dich T; phai cling doc gia tri khoi dau cua Q trong thoi lich S°.

2. D6i v6i mdi muc dir lidu Q, néu giao dich T; thuc hién Read(Q) trong thoi lich S va
gia tri do dugc san sinh ra boi giao dich T; thi T; cling phai doc gia tri cua Q duoc
sinh ra bo1 giao dich T trong S°.

3. Pbi v6i mdi muc dir liéu Q, giao dich thuc hién hoat dong Write(Q) sau cung trong
thoi lich S, phai thuc hién hoat dong Write(Q) sau cung trong thoi lich S°.

Diéu kién 1 va 2 dam bao mdi giao dich doc clng cac gia tri trong ca hai thoi lich va
do vay thuc hién cung tinh toan. Diéu kién 3 di cap voi cac diéu kién 1 va 2 dam bao ca
hai thoi lich cho ra két qua 14 trang thai cudi cing ctia hé théng nhu nhau. Trong cac vi du
trudce, thoi lich-1 1a khong twong duong view véi thoi lich 2 do trong thoi lich-1, gia tri
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cua tai khoan A dugc doc bdi giao dich T, dugc sinh ra bdi T, trong khi diéu nay khong
xdy ra trong thoi lich-2. Thoi lich-1 twong duwong view véi thoi lich-3 vi cac gia tri cua
cac tai khoan A va B duoc doc boi T, dugc sinh ra boi T, trong ca hai thoi lich.

Quan niém twong duong view dwa dén quan niém tudn tu view. Ta néi thoi lich S la

khad tuan tu view (view serializable) néu noé twong dwong view voi mot thoi lich tuan tu.
Ta xét thoti lich sau:

T; T, T
Read(Q);
Write(Q);
Write(Q); .
v v Write(Q);

Thoi lich 9

N6 tuong duong view voi thoi lich tuan tu < Ts, Ty, T > do chi thi Read(Q) doc gia
tri khoi dau cua Q trong ca hai thoi lich va T thuc hi€én Write sau cung trong cé hai thoi
lich nhu vay thoi lich 9 kha tudn ty view.

MB&i thoi lich kha tudn ti xung dot 1 kha tuan tu view, nhung ¢ nhing thoi lich kha
tuan tu view khong kha tudn ty xung dot (vi du thoi lich 9).

Trong thoi lich 9 céc giao dich T4 va Ty thuc hién cac hoat dong Write(Q) ma khong
thuc hién hoat dong Read(Q), Cac Write dang nay duogc goi la cac Write mo (blind
write). Cac Write md xuat hién trong bat ky thoi lich kha tudn ty view khong kha tuan tu
xung dot.

Tinh kha phuc hoi (Recoverability)

Ta da nghién ctru cac thoi lich c¢6 thé chip nhan dudi quan diém sy nhit quan cia
CSDL véi gia thiét khong c6 giao dich nao that bai. Ta s& xét hiéu qua cua thét bai giao
dich trong thuc hién twong tranh.

Néu giao dich T; that bai vi Iy do ndo d6, ta can hiy bo hiéu qua cua giao dich nay dé
dam bao tinh nguyén tir cua giao dich. Trong hé thdng cho phép thuc hién twong tranh,
cling can thiét dam bao rang bat ky giao dich nao phu thudc vao T; cling phai bi bo. Dé
thuc hién su chic chin nay, ta can bd tri cac han ché trén kiéu thoi lich duge phép trong
hé thdng.

Thai lich kha phuc hdi (Recoverable Schedule)

Xét thoi lich 10 trong d6 Ty 1a mdt giao dich chi thyc hién mot chi thi Read(A). Gia
sir hé thdng cho phép T, ban giao ngay sau khi thuc hién chi thi Read(A). Nhu vay Ty ban
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giao trude Tg. Gid st Ty that bai trude khi ban giao, vi Ty da doc gia tri cua muc gitt li¢u
A duoc viét boi Ty , ta phai bo do T, dé dam béao tinh nguyén tir giao dich. Tuy nhién T,
d3 duoc ban giao va khong thé bo do duoc. Ta co tinh hudng trong d6 khong thé khoi
phuc ding sau that bai cua Ts.

Ts Ty
Read(A);
Write(A);

Read(A);
Read(B) v

Thoi lich 10

Thoi lich 10 1a mot vi du vé thoi lich khéng phuc hdi duoc va khong duge phép. Hau
hét cac hé CSDL doi hoi tat ca cac thoi lich phai phuc hoi duoc.

Mot thoi lich kha phuc héi la thoi lich trong do, déi véi mbi cap giao dich T;, T;, néu
T; doc muc dir liéu duoc viét boi T; thi hoat dong ban giao cua T; phdi xay ra sau hoat
dong ban giao cua T; .
Thoi lich cascadeless (Cascadeless Schedule)

Ngay ca khi thoi lich 1a kha phuc hdi, dé phuc hdi dung sau thit bai cia mét giao dich
T; ta phai cudn lai mot vai giao dich. Tinh hubng nhu thé xay ra khi cac giao dich doc dir
ligu dugc viét boi T; . Ta xét thoi lich 11 sau

Tio T T2
Read(A);
Read(B)
Write(A);
Read(A);
Write(A);
v M Read (A)

Thoi lich 11

Giao dich T, viét mot gia tri dugc doc boi T;;. Giao dich T}, doc mot gia tri dugc viét
boi Ty;. Gia su réng tai diém nay T that bai. Ty, phai cudn lai, do T;; phu thudc vao Ty,
nén T;; cling phai cudn lai va cling nhu vay voi Ty,. Hién tugng trong dé mot giao dich
that bai kéo theo mot day céc giao dich phai cudn lai dugc goi 1a sy cudn lai hang loat
(cascading rollback).

Cuoén lai hang loat dan dén viéc huy bé mét khéi luong cong viéc dang ké. Phai han
ché cac thoi lich dé viéc cudn lai hang loat khong thé xay ra. Cac thoi lich nhu vay duoc
got la cac thoti lich cascadeless.
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Mot thoi lich cascadeless la mot thoi lich trong do moi cap giao dich T;, T; néu T; doc
mot muc div liéu dwoc viét trude doé boi T, hoat dong ban giao cua T; phai xuat hién
trudc hoat dong doc cia T; . Mot thoi lich cascadeless 1a kha phuc hoi.

Thuec thi ¢6 1ap (Implementation of Isolation)

C6 nhiéu so d6 diéu khién twong tranh cé thé dugc sir dung dé dam bao cac tinh chét
mot thoi lich phai ¢6 (nham gitt CSDL & trang thai nhat quan, cho phép quan 1y cac giao
dich...), ngay ca khi nhiéu giao dich thuc hién twong tranh, chi cac thoi lich ¢ thé chip
nhén duogc sinh ra, bat ké hé diéu hanh chia sé¢ thoi gian tai nguyén nhu thé nao gilrta cac
giao dich.

Vi du ta xét mot so dd diéu khién tuong tranh sau: mét giao dich dugc cép mot khoa
(lock) trén toan b CSDL trudc khi n6 khdi dong va thdo khoa khi n6 da ban giao. Trong
khi giao dich nay giir khoa, khong giao dich niao khic dugc cap khoa va nhu vay phai cho
dén tan khi khéa duoc thao. Trong co ché khoa, chi mot giao dich dugc thyc hién tai mot
thoi diém va nhu vay chi thoi lich tudn ty dugc sinh ra. So d6 diéu khién twong tranh nay
cho ra mot hiéu ning twong tranh thap. Ta noéi nd cung cip mot bac twong tranh thap
(poor degree of concurrency).

Muc dich cua cac so d6 diéu khién tuong tranh la cung cép mot bac canh tranh cao
trong khi van dam bao céc thoi lich duoc sinh ra 1a kha tuan tu xung dot hodc kha tudn tu
view va cascadeless.

2. Thuét toan kiém tra tinh kha tuin ty

Thudgt todn kiém tra xung dot twong dwong (Tinh khd tudn tw xung djt)

Cho S 1a mot thoi lich. Ta dung mot db thi dinh hudng, duoc goi 1a dd thi trinh tu
(precedence graph), biéu dién tir S=(V, E). Trong do:

V la tap cac dinh va E la tap cac cung.

Tap cac dinh V bao gdm tit ca cac giao dich tham gia vao thoi lich.

Tap cac cung E bao gdm tat ca cac cung dang T; — T; sao cho mdt trong cac didu kién
sau duogc thoa man:

(1). T thuc hién Write(Q) trudc T; thuc hién Read(Q).

(i1).  T; thuc hién Read(Q) trudc khi T; thyc hién Write(Q).

(iif).  T; thuc hién Write(Q) trudc khi T; thuc hién Write(Q).

Néu mot cung T; — T ton tai trong dd thi trinh tu, thi trong bat ky thoi lich tuan tu S’ nao
twong duong va6i S, T; phai xuat hién trude T;.
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Vi du:
Thoi lich 1 duoc biéu dién bang d6 thi

vi tat ca cac chi thi cia Ty duoc thuc hién trudc chi thi dau tién cia T,

Thoi lich 2 duoc biéu dién bang d6 thi

vi tat ca cac chi thi cia T, dugc thuc hién trudce chi thi dau tién cia T,

Thoi lich 4 duoc biéu dién b'ﬁlng dd thi chira céac cung T; — T, vi Ty thuc hién Read(A)
trudc T, thuc hién Write(A). No cling chtta cung T,— T, vi T, thuc hién Read(B) trudc

khi T thuc hién Write(B):

o@e

Néu do thi trinh tw déi véi S c6 chu trinh, khi dé thoi lich S khéng la khd tudn tw xung
dot. Nhwe vay bai toan kiém tra tinh kha tuan tw xung dot cua thoi lich S dua vé bai todn
kiém tra chu trinh trén dé thi trinh tw biéu dién cia S.

Thudt todn kiém tra khd tuin tw view

Khong cé thuat toan nao hi¢u qua dé kiém tra tinh kha tuan tu view ctiia mot thoi lich.
Mot cach tiép can 1a cai tién thuat toan kiém tra xung dot twong duong dé kiém tra tinh
kha tuan tu view.

Gia su S 1a thoi lich gém cac giao dich {T,, T,, ..., T,}. Ty va T¢ 1a hai giao dich gia
sao cho: T, bat nguén 1énh Write(Q) ddi véi mdi muc dit lidu Q dugc truy Xuat trong S,
T bit nguon 1énh Read(Q) d6i voi mdi muc dit lidu Q dugc truy xuét trong S. Ta xdy
dung thoi lich méi S° tor S béng cach xen T, & bat ddu cta S va T, & cudi cua S. Biéu dién
S’ bang dd thi trinh tu ¢6 gan nhan trén cung dugc xay dung dua trén cac quy tic:

1. Gannhan 0 cho cung T; — Tj, néu T; doc gia tri cia muc dir liéu Q duoc viét bai T,
2. Xba tat ca cac cung lién quan t6i cac giao dich khong dung. Mot giao dich T; duoc goi

1a khong ding néu khong cé con dudng nao trong d6 thi trinh tu dan tir T; dén Ty .

3. Dbi v6i mbi muc dir liéu Q sao cho T; doc gid tri cia Q dwoc viét (Write) béi T; va T
thuc hién Write(Q), Ty # T, tién hanh cac budc sau :

a. NéuT; =T, va T; # Ty, gan nhan 0 cho cung T; —T\ trong dd thi trinh tu gan
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nhan
b. NéuT;, #T,va T; = T¢ gan nhan 0 cho cung Ty — T; trong d6 thi trinh ty gan
nhan
c. NéuT, #T,va T; # T gan nhan p cho ca hai cung Ty — T; va T; — Ty trong
d6 thi trinh tu gan nhén, trong d6 p 1a mot sé nguyén duy nhat > 0 ma chua
duogc sir dung trude d6 dé gan nhan cung.
Quy tc 3c phan anh réng néu T; viét muc dir liéu duge doc boi T; thi mot giao dich Ty
viét ciing muc dir liéu nay phai hodc di truéc T; hodc di sau T;. Quy tac 3a va 3b 1a truong
hop dac biét 1a két qua cua sy kién T, va T; can thiét 1a cac giao dich dau tién va cudi

cung tuong Ung.

Vi du: xét thoi lich 9

T; T, T
Read(Q);
Write(Q);
Write(Q);
v v Write(Q);
Thoi lich 9

Biéu dién do6 thi cua S nhu sau:

Va d0 thi trinh ty ¢ gan nhén biéu dién S’ nhu sau:
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Néu do thi trinh tw gén nhan khéng chiva chu trinh, thoi lich twong vmg Ia kha tuan tw
view, nhu vay thoi lich 9 1a kha tuan tu view. Tuy nhién, néu d6 thi S’ chua chu trinh,
diéu kién nay khong kéo theo thoi lich twong ung khong 1a kha tuln ty view. Bay gio ta
gia st rang c6 n cap cung tach biét, dé la do ta da dp dung n lan quy tdc 3¢ trong si xdy
dung do thi trinh tw. Khi 6 c6 2" dd thi khac nhau, mdi mot d6 thi chira dung mot cung
trong mdi cip. Néu mot do thi nao d6 trong cac d6 thi nay 1a phi chu trinh, khi d6 thoi lich
tuong Ung 1a kha tudn tu view. Thudt toan nay doi hoi mot phép kiém thir vét can cac dd
thi riéng biét, va nhu vay thudc vé 16p bai toan NP-day du.

3. Diéu khién twong tranh dua trén khoa

Mot phuong phap dé dam bao tinh kha tuan tu 1a yéu cau viée truy xuat dén muc dir
liéu duoc tién hanh theo kiéu loai trir twong hd; cé nghia 1a trong khi mot giao dich dang
truy xudt mot muc dir liéu, khong mot giao dich nao khac cé thé sira d6i muc dit liéu nay.
Phuong phép chung nhat dugc dung dé thuc thi yéu ciu nay 1a cho phép mét giao dich
truy xuit mot muc dit liéu chi néu nd dang gilr khoa trén myc dit licu do.

Khoa (Lock)

C6 nhiéu phuong thirc khéa muc dir liéu. Ta han ché viéc nghién ciru trén hai phuong
thure:

1. Shared: Néu mot giao dich T; nhan dugc mdt khda & phuong thirc shared (ky hi¢u
1a S) trén muc Q, khi d6 T; c¢6 thé doc, nhung khong duge viét Q.

2. Exclusive. Néu mot giao dich T; nhan dugc mdt khoa & phuong thirc Exclusive (ky
hiéu 13 X), khi d6 T; c6 thé ca doc 1an viét Q.

Ham twong thich
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Mbi giao dich doi hoi mot khéa & mot phuong thire thich hop trén muc dit lidu Q, phu
thudc vao kiéu hoat dong ma nd s€ thuc hién trén Q. Gid st mét giao dich T; doi héi mot
khoa phuong thirc A trén myc Q ma trén né giao dich T; (T; # T;) hién dang gilt mot khoa
phuong thire B. Néu giao dich T; ¢ thé duoc cidp mot khoa trén Q ngay, bat chdp sy hién
dién cua khoa phuong thic B, khi d6 ta ndi phuong thuc A tuong thich véi phuong thirc
B. Ham tuong thich giita hai phuong thuc khéa dugc biéu dién béi mot ma tran. Quan hé
cho bdi ma tran comp sau:

S X
S | True | False
X | False | False

Comp(A, B) = True c6 nghia la cac phuong thic A va B tuong thich.
Céc thu tuc cdp va thu hoi khoéa nhu sau:

e lock-S(Q): yéu ciu mot khoa shared trén muc dir liéu Q.

e lock-X(Q): yéu cau mot khéa exclusive trén muc dit liéu Q.

e unlock(Q): thu hoi khoa trén muc dit liéu Q

bé truy xuat mot muc dir liéu, giao dich T; dau tién phai khoa muc nay. Néu muc
nay di bi khéa boi mot giao dich khac ¢ phuong thirc khong twong thich, bo diéu khién
tuong tranh s& khong cip khoa cho dén tan khi tat ca cac khoa khong twong thich bi gitr
boi cac giao dich khac dugc thao. Nhu vay T; phai chd dén tan khi tat ca cac khéa khong
tuong thich bi giir boi cac giao dich khac duoc giai phdng.

Giao dich T; c6 thé thao khda mot muc dit liéu ma nd d3 khoa trude day. Mdt giao
dich cén thiét phai gitr mot khoa trén mot muc dir li€u chung nao ma né con truy XUAt
muc nay. Hon nira, d6i v&i mot giao dich viée thao khoa ngay sau truy xuét cudi cting dén
muc dir liéu khong ludn ludn 14 didu mong mudn vi nhu vay tinh kha tuan ty c6 thé khong
duoc dam bao. PEé minh hoa cho tinh huéng nay, ta xét vi du sau: A va B la hai tai khoan
c6 thé duogc truy xuét béi cac giao dich T| va T, . Giao dich T, Chuyén 508 tir tai khoan B
sang tai khoan A va dugc xéac dinh nhu sau:

T;: Lock-X(B);
Read(B);
B:=B-50;
Write(B);
Unlock(B);
Lock-X(A);
Read(A);
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A:=A+50;
Write(A);
Unlock(A);
Giao dich T, hién thi tong s luong tién trong cac tai khoan A va B (A + B) va duoc
xac dinh nhu sau:
T,: Lock-S(A);
Read(A);
Unlock(A);
Lock-S(B);
Read(B);
Unlock(B);
Display(A+B);
Gia str gia tri cua tai khoan A va B twong tng 1a 100$ va 200$. Néu hai giao dich nay
thuc hién tudn tw, hogc theo tht ty T, T, hodc theo thir tw T, , Ty , va khi d6 T s& hién thi
gia tri 300$. Tuy nhién néu cac giao dich nay thuc hién tuong tranh, gia sir theo thoi lich

schedule-1, trong truong hop nhu vay giao dich T, s& hién thi gia tri 2508, mot két qua
khong dung vi giao dich T; da thao khéa muc B qua som va T, da tham khao mdt trang
thai khong nhit quan.

Thot lich 12 cho théy cac hoat dong duoc thuc hi€n boi cac giao dich cling nhu
céc thoi diém khi cac khoa duoc cép bo1 bd quan tri diéu khién tuong tranh. Giao dich
dua ra mot yéu cau khoa khong thé thuc hién hanh dong ké cua minh dén tan khi khoa
duoc cip boi bd quan tri diéu khién twong tranh; do do, khéa phai duoc cdp trong khoang
thoi gian giita hoat dong yéu cau khoa va hanh dong sau cua giao dich. Sau nay ta s& ludn
gia thiét khoa duoc cap cho giao dich ngay trudc hanh dong ké va nhu vay ta c6 thé bo
qua cot bd quan tri diéu khién twong tranh trong bang.

T, T, B0 quan tri diéu khién tuong tranh
Lock-X(B)

Grant-X(B,Tl)

Read(B)
B:=B-50
Write(B)
Unlock(B)

Lock-S(A)

Grant-S(A,Tz)

Read(A)
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| Unlock(A)
Lock-S(B)
Grant-S(B,Tz)
Read(B)
Unlock(B)
Display(A+B)
Lock-X(A)
Grant-X(A,Tl)
Read(A)
A:=A+50
Write(A)
Unlock(A)

Thoi lich 12

Bay gid gia sir rang thao khoa bi 1am tré dén cudi giao dich. Giao dich T; twong ung
v6i Ty voi thao khoa bi lam tré duge dinh nghia nhu sau:
T;: Lock-X(B);

Read(B);
B:=B-50;
Write(B);
Lock-X(A);
Read(A);
A:=A+50;
Write(A);
Unlock(B);

Unlock(A); y
Giao dich T, tuong tng voi T, voi thao khoa bi lam tré dugc xac dinh nhu sau:
T4: Lock-S(A);

Read(A);
Lock-S(B);
Read(B);
Display(A+B);
Unlock(A);
Unlock(B);
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Céc thai lich ¢6 thé trén Ts va Ty khong dé cho T, hién thi trang thai khong nhét quan.

Tuy nhién, sir dung khoa c6 thé dan dén mot tinh hudng khong mong doi. Ta xét thoi
lich 13 gdm mot phan cong viéc trén T va T, sau:

T; Ty
Lock-X(B) :

Read®) T
BIBs0 T
Write®) 1]
"""" ! LockS(4) |

: Read(A)

"""" ' Lock-S(B)
TockXA):

Thoi lich 13

Do T; gitt mot khéa phuong thire Exclusive trén B, nén yéu ciu mot khoa phuong
thirc shared ctuia T, trén B phai cho dén khi T; thao khoa. Ciling vay, T; yéu ciu mot khoa
Exclusive trén A trong khi T, dang giit m{t khda shared trén né va nhu vay phai cho. Ta
gip phai tinh hudng trong dé T; chd doi T, dong thoi T, cho doi Ts, mot sy chd doi vong
tron, va nhu vay khong giao dich nao cé thé tién trién. Tinh hudng nay dugc goi la
deadlock (khoa chét). Khi tinh hudng khoa chét xay ra hé thong budc phai cudn lai mot
trong cac giao dich. Mdi khi mét giao dich bi cudn lai, cac muc dit liéu bi khéa béi giao
dich phai dugc thao khéa va né tré nén san c6 cho giao dich khac, nhu vay cac giao dich
nay cé thé tiép tuc duoc su thuc hién cia no.

Néu ta khong str dung khéa hodc thao khéa muc dir li¢u ngay khi co thé sau doc hodc
viét muc, ta c6 thé roi vao trang thai khong nhat quan. Mit khac, néu ta khong thao khoa
mot muc dit lidu trude khi yéu cau mot khoa trén mot muc dir liéu khac, deadlock cé thé
xay ra. C6 cac phuong phap tranh deadlock trong mot sb tinh hudng, tuy nhién néi chung
deadlock 12 kho tranh khi st dung khoa néu ta mudn tranh trang thai khong nhét quan.
Deadlock duoc wa thich hon trang thai khong nhit quan vi chung c6 thé diéu khién dugc
bang cach cudn lai cac giao dich trong khi d6 trang thai khong nhat quan co thé dan dén
cac van dé thuc té ma hé CSDL khong thé diéu khién.

Nghi thirc khéoa (locking protocol)

Xét { To, Ty, ..., T, } mot tap cac giao dich tham gia vao thoi lich S. Ta noi T; di
trude Tj trong S, va duoc viét 1a T; — T;, néu ton tai mot muc dir liéu Q sao cho T; gitt
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khéa phuong thirc A trén Q , Tj giir khoa phuong thie B trén Q mudn hon va comp(A,B)
= false. Néu T; — T, thi T; s€ xuét hién trude T; trong bat ky thoi lich tuan tu nao.

Ta n61 moét thoi lich S 14 hop 1€ dudt mot nghi thirc khoa néu S 1a mot thoi lich tuan
thil cac quy tic ctia nghi thirc khoa d6. Ta néi rang mot nghi thirc khéa dam bao tinh kha
tuan tu xung dot néu va chi néu dbi vai tit ca cac thoi lich hop 1€, quan h¢ — két hop 1a
phi chu trinh.

Cip khéa
Khi mdt giao dich T; yéu ciu mot khoa trén mot muc dir lidu Q 6 phuong thuc M,
khoéa s€ duoc cép néu céac diéu kién sau dugc thoa man:

(i) Khong co giao dich khac dang giit mot khoa trén Q o phuwong thirc xung dot voi M.

(ii) Khéng c¢é mét giao dich nao dang cho dwoe cdp mét khéa trén M va da diea ra yéu
cau vé khéa truée T

Nghi thire khoa hai ky (Two-phase locking protocol)

Nghi thirc khoa hai ky 1a mot nghi thirc dam bao tinh kha tuan tu. Nghi thirc ndy yéu
cau mdi mot giao dich phat ra yéu cau khoa va thao khoa qua hai giai doan:

1. Giai doan ting truédng (Growing phase): mdt giao dich co thé nhan duoc céac
khoa, nhung né khong thé thao bat ky khoa nao.

2. Giai doan thu hep (Shrinking phase): mot giao dich c6 thé thao cac khéa nhung
khong thé nhan duoc mot khéa méi nio.

Khéi dau, mot giao dich & giai doan ting trudng. Giao dich duoc cip cac khoa can
thiét. Mdi khi giao dich thdo mot khoa, nd di vao giai doan thu hep va n6 khong thé phat
ra bt ky mot yéu cau khoa nao nita. Cac giao dich T; va T, 1a hai ky. Cac giao dich T| va
T, khong 1a hai ky. Nghi thirc khéa hai ky dam bao tinh kha tudn tu xung dot, nhung
khong dam bao tranh dugc deadlock va vi¢c cudn lai hang loat. Cudn lai hang loat c6 thé
tranh duoc boi nghi thirc khoa hai ky nghiém ngit.

Nghi thirc khéa hai ky nghiém ngit (Strict Two-Phase Locking) gom hai luat:

1. Mot giao dich T mudn doc (sira) muc dit liéu Q nd phai yéu cau cap khoa Shared
(Exclusive) trén Q.
2. Tét ca cac khoa do mot giao dich dang ndm gitt dwgc giai phong khi giao dich
dugc ban giao.
Mot su tinh ché nghi thirc khéa hai ky co s¢ dya trén viée cho phép chuyén doi khoa:
nang cap mot khoa shared sang exclusive va ha cap mot khoa exclusive thanh khéa
shared. Chuyén d6i khéa khong thé cho phép mét cach tuy tién, nang cip chi duoc phép
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dién ra trong giai doan tiang truong, con ha cdp chi dugc dién ra trong giai doan thu hep.
Mot giao dich thir ning cdp mot khéa trén mot muc dir liéu Q c6 thé phai cho. Nghi thire
khoa hai ky véi chuyén ddi khoa cho phép chi sinh ra cac thoi lich kha tuan tu xung dot.
Néu céac khoa exclusive duge gitr dén tan khi ban giao, cac thoi lich s€ 1a cascadeless.
Céc thu tyc lién quan dugc st dung trong nghi thirc khoa 2 ky nghiém ngat:

e lock-S(Q): yéu ciu mot khoa shared trén muc dir liéu Q.

e lock-X(Q): yéu cau mét khéa exclusive trén muc dit liéu Q.

e unlock(Q): thu hoi (giai phong, thao) khoa trén muc dit lidu Q.

e Upgrade(Q): chuyén doi khéa tir phuong thuc shared (S) sang phuong thic
exclusive (X) trén muc dit li¢u Q, Upgrade chi dugc phép xay ra trong giai doan
tang truong (giai doan xin khoa).

e Downgrade(Q): chuyén ddi khéa tir phuong thirc exclusive sang phuong thirc
shared trén muc dir liéu Q, Downgrade chi dugc phép xdy ra trong giai doan thu
hep (giai doan thao khoa).

Ta xét mdt vi du: Céc giao dich Tg va Ty dugc néu trong vi du chi dugc trinh bay boi

cac hoat dong y nghia 1a Read va Write.

Ts : Read(Ay);

Read(A»,);

Read(A,);
Write(A,).

Ty : Read(Ay);
Read(A,);
Display(A; + A»).

Néu ta st dung nghi thirc khoa hai ky, khi d6 Ty phai khéa A, & phuong thirc

exclusive. Bdi vay, su thuc hién twong tranh cua hai giao dich tr¢ thanh thyc hién tudn tu.
Ta théy réng Ty cAn mot khoa exclusive trén A, chi ¢ cudi sy thuc hién cia né, khi né
write(A;). Nhu vay, Tg co thé khai dong khoa A; ¢ phuong thirc shared va d6i khéa nay
sang phuong thirc exclusive sau nay. Nhu vay ta cé thé nhan dugc tinh twong tranh cao
hon, vi nhu vay Tg va Ty c6 thé truy xuit dén A, va A, dong thoi.

Tg Ty
Lock-S(A))
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Lock-S(A,)

"""""" Lock-S(A2)
Lock-SAy) |
"""""" Unlock(A;)
"""""" Unlock(A;)
UpGrade(A)) |

Chuy r'flng mot giao dich thir cap nhat mdt khoa trén mot muc dir licu Q cé thé budc
phai chd. Viée chd bit bude ndy xay ra khi Q dang bi khoa béi giao dich khac ¢ phuong
thirc shared.

Nghi thirc khéa hai ky véi chuyén doi khéa chi sinh ra cdc thoi lich kha tuan tw xung
dot, cac giao dich co thé dwoc tuan tw hod béi cdc diém khda cia chung. Hon nita, néu
cac khoa exclusive duoc giir dén tan khi két thic giao dich, thoi lich sé la cascadeless.
Quain ly khéa

Trong h¢ quan tri CSDL, cac khoéa cua céc giao dich dugc quan ly bdi bd phan quan ly
khéa (lock manager) thong qua bang khoa (lock table). Mdi muc cua bang khéa twong
g voi mot d6i tuong (trang, mau tin, ...) chira cac thong tin: s luong giao dich dang
giit khoa trén d6i twong nay (sd luong giao dich ¢ thé > 1 néu ddi tugng duge khéa theo
phuong thirc Shared), phuong thirc khéa (Shared hay Exclusive), con tré dén hang doi
yéu cau khoa trén dbi tuong do.

Khi mot giao dich T; can mdt khda trén mdt muc dir liéu Q, né gui mot yéu cau cap
khoéa dén bd quan ly khoa, yéu cau dugce xtr ly nhu sau:

1. Néu yéu ciu mot khoa Shared, hang doi cac yéu cAu cua muc Q 1a rdng va muc dir
liéu Q khong bi khoa theo phuong thirc Exclusive thi b phan quan ly khoa cap
khoa cho giao dich T; va cap nhat lai thong tin trén bang khoa.

2. Néu yéu cau mot khéa Exclusive va khong cé giao dich nao dang gitr khoa trén Q
thi bo phan quan 1y khéa cép khéa cho giao dich T; va cap nhat lai thong tin trén
bang khoa.

3. Nguoc lai, thém yéu cAu nay vao hang doi khoa cua muc dir li¢u Q va giao dich T;
tam thoi ngung.

Khi giao dich duoc ban giao hodc bi bo do, né phai thao tat ca cac khoa né dang nim

gitt. Khi mdt khoa dugce giai phong, bd quan ly khoa cap nhat lai bang khda va xem xét
cép phat khoa cho cac yéu cau khoa dang & trong hang doi twong tmg.
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Quain ly deadlock

Mot hé théng ¢ trang thai deadlock néu tdn tai mot tap hop cac giao dich sao cho mdi
giao dich trong tap hop dang chd mot giao dich khac trong tap hop. Chinh xéac hon, ton tai
mot tap céc giao dich { Ty, Ty, ..., T, } sao cho Ty dang chd mdt muc dir li¢u dugc giir
boi1 T, , Ty dang chd mot muc dir li¢u dang bi chiém boi Ty, ..., Toy dang cho mot muc
dir ligu dugc gitt boi T, va T, dang chd mot muc T, dang chiém. Khong mot giao dich
nao co thé tién trién duoc trong tinh hudng nhu vay. Mot cach xtr ly tinh hudng nay 1a
cudn lai mdt vai giao dich tham gia vao deadlock.

C6 hai phuong phap chinh giai quyét van dé deadlock: ngin ngira deadlock, phat hién
deadlock va khoi phuc. Nghi thirc ngin ngira deadlock dam bao rang hé théng s& khong
bao gio di vao trang thai deadlock. So @ phat hién deadlock va khoi phuc (deadlock-
detection and deadlock-recovery scheme) cho phép hé théng di vao trang thai deadlock va
sau d6 c6 gang khoi phuc. Ca hai phuong phap déu c6 thé dan dén viéc cudn lai giao dich.
Phong ngira deadlock thuong duoc sir dung néu xac sudt hé théng di vao deadlock cao,
phat hién va khoéi phuc hi€u qua hon trong cac truong hop con lai.

Phong ngira deadlock (Deadlock prevention)

Mot cach phong ngtra deadlock 1a st dung thr tu vu tién va cudn lai qué trinh. Véi thu
tu uu ti€n, mot giao dich T, yéu cau mot khoa bi gilt boi giao dich T, , khéa da cép cho T,
6 thé bi lély lai va cép cho T, , T, bi cudn lai. Bé diéu khién wu tién, ta gan mot nhan thoi
gian duy nhét cho mdi giao dich. Hé thng str dung cac nhén thoi gian nay dé quyét dinh
mot giao dich phai cho hay cudn lai. Khoa van duoc st dung dé diéu khién twong tranh.
Néu mot giao dich bi cudn lai, n6 van giit nhan thoi gian cii cia né khi tai khéi dong. Hai
so d6 phong ngira deadlock str dung nhan thoi gian khac nhau duoc dé nghi:

1. So d6 Wait-Die dya trén k¥ thuat khong wu tién. Khi giao dich T; yéu ciu mot muc
dit liéu bi chiém bai T;, T; dugc phép chd chi néu n6 c6 nhan thoi gian nho hon
cua T; néu khong T; bi cuon lai (die).

2. So d6 Wound-Wait dya trén k¥ thuat uvu tién. Khi giao dich T; yéu cAu mot muc
dir li€u hién dang bi giit boi T; , T; dugc phép cho chi néu né ¢6 nhan thoi gian 16n
hon cua Tj, néu khong T; bi cudn lai (Wounded).
Mot diéu quan trong 13 phai dam bao rang, mdi khi giao dich bi cudn lai, né khong bi
“chét d6i” (starvation) c6 nghia 1 n6 s& khong bi cudn lai 1an nita va dugc phép tién trién.

Ca hai so 6 Wound-Wait va Wait-Die déu tranh dugc su chét doi: tai mot thoi diém,
c6 mot giao dich véi nhan thoi gian nho nhat. Giao dich nay khong thé bi yéu cau cuon lai
trong c4 hai so d6. Do nhén thoi gian ludn ting va do cac giao dich khong duoc gan nhén
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thoi gian mdéi khi chung bi cudn lai, mét giao dich bi cudn lai s€ c6 nhan thoi gian nhd
nhat (vao thoi gian sau) va s€ khong bi cudn lai 1an nira.

Tuy nhién, ¢6 nhitng khac nhau 16n trong cach thirc hoat dong cua hai so do:

« Trong so d0 Wait-Die, mot giao dich gia hon phai cho mot giao dich tré hon giai
phong muc dir liéu. Nhu vy, giao dich gia hon ¢ xu huéng bi chd nhiéu hon. Nguogc
lai, trong so d0 Wound-Wait, mot giao dich gia hon khong bao gio phai chd mot giao
dich tré hon.

* Trong so dd Wait-Die, néu mot giao dich T; chét va bi cuodn lai vi n6 doi hoi mot muc
dir liéu bi gilr boi giao dich Tj, khi d6 T; c6 thé phai tai phat ra cing diy cac yéu cau
khi né khéi dong lai. Néu muc dir ligu van bi chiém boi T; , T; bi chét 1an nita. Nhu
vay, T; co thé bi chét vai 1an trude khi nhan duge muc dir liéu can thiét. Trong so dd
Wound-Wait, giao dich T; bi thwong va bi cudn lai do T; yéu cau muc dit liéu nod
chiém gitr. Khi T; khé1i dong lai, va yéu ciu muc dir liéu, bay gio, dang bi T; gitr, T;
cho. Nhu vay, co it cudn lai hon trong so dd Wound-Wait.

Mot van dé ndi trgi doi voi ca hai so do l1a ¢6 nhitng cudn lai khong can thi€t van xay ra.
So do dua trén timeout

Mot cach tiép can khac dé quan 1y deadlock dugc dua trén lock timeout. Trong cach
tiép can ndy, mot giao dich da yéu cau mot khoa phai chd nhiéu nhat mot khoang thoi
gian xac dinh. Néu khoa khong duoc cp trong khoang thoi gian nay, giao dich dugc goi
la man ky (time out), giao dich ty cudn lai va khoi dong lai. Néu c6 mot deadlock, mot
hodac mot vai giao dich dinh liu dén deadlock s& time out va cudn lai, dé céc giao dich
khac tién trién. So @ nay nam trung gian giira phong ngira deadlock va phat hién va khoi
phuc deadlock.

So dd timeout d& thuc thi va hoat dong t5t néu giao dich ngén va néu su cho doi 1au 1a
do deadlock. Tuy nhién, khé quyét dinh dugc khoang thdi gian timeout. So d6 nay ciing
c6 thé dua dén su chét doi.

Phat hién deadlock va khoi phuc

Néu mot hé thdng khong ding nghi thire phong ngira deadlock, khi d6 so do phat hién
va khoi phuc phai dugc st dung. Mot giai thuat kiém tra trang thai ctia hé théng duoc goi
theo mot chu ky dé xac dinh xem deadlock cé xay ra hay khong. Néu c6, hé thong phai
khoi phuc lai tir deadlock, mudn vy hé théng phai:

« Duy tri thong tin vé su cap phat hién hanh cac muc dit liéu cho cac giao dich ciing nhu
cac yéu cau muc dit liéu chua dugc giai quyét.

« Cung cap mdt thudt toan sir dung cac thong tin nay dé xac dinh hé théng da di vao
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trang thai deadlock chua.
«  Phuc hoéi tir deadlock khi phat hién duoc deadlock da xay ra.
Phdt hién deadlock

Deadlock c6 thé m ta chinh xac bang d6 thi dinh huéng dugc goi 1a do thi chd (wait
for graph). P thi nay gobm mét ciip G =<V, E >, trong d6 V 1a tap cac dinh va E 14 tap
cac cung. Tap cac dinh gdm tat ca cac giao dich trong hé thong. Mdi phan tir ciia E 12 mot
cap Ti — T, nd chira réng Ti cho T; giai phong mot muc dir liéu nod can.

Khi giao dich T;yéu cau mot muc dit liéu dang bj giir boi giao dich T; khi d6 cung
Ti—T; dugc thém vao d thi. Canh nay bi xo4a di chi khi giao dich T; khong con gilt muc
dit liéu nao ma T; can.

Deadlock ton tai trong hé théng néu va chi néu dd thi chd chira mot chu trinh. Mdi
giao dich tham gia vao chu trinh nay duoc goi 1a bi deadlock. Pé phat hién deadlock, hé
thdng phai duy tri d0 thi cho va goi theo mot chu ky tha tuc tim kiém chu trinh. Ta xét vi

Dé thi cho (phi chu trinh)

du sau:

Do d6 thi khong c¢6 chu trinh nén hé thong khong & trong trang thai deadlock. Bay gid,
gia su Tpg yéu ciu mot muc dir liéu duoc gilr bdi T,; , cung Trg — T, dugc thém vao dd
thi, diéu nay dan dén ton tai mot chu trinh Tog — Tog — Ta7 — Tag €0 nghia 1a hé théng
roi vao tinh trang deadlock va Ty, T,7, Tog bi deadlock.

(Tog)——=(
(123
&

Van dé dat ra 13 khi nao thi chay thii tuc phat hién? cdu tra 16i phu thudc hai yéu t6
Sau.
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1. Deadlock thuong xdy ra hay khong?
2. Bao nhiéu giao dich s& bi anh hudng boi deadlock?

Néu deadlock thuong xay ra, viéc chay thu tuc phat hién dién ra thudng xuyén hon.
Céac muc dit liéu duoc cap cho cac giao dich bi deadlock s& khong sin dung cho cac giao
dich khac dén khi deadlock bi pha v&. Hon nira, s6 chu trinh trong dd thi c6 thé tang lén.
Trong trudng hop x4u nhét, ta phai goi thu tuc phat hién mdi khi c6 mot yéu cau cap phat
khong duoc cip ngay.

Khoi phuc tir deadlock

Khi thuét toan phat hién xac dinh duoc su ton tai ctia deadlock, hé thong phai khoi
phuc tir deadlock. Giai phap chung nhat 14 cudn lai mot vai giao dich dé pha v& deadlock.
Ba viéc can phai lam la:

1. Chgn nan nhan. Pa cho mét tap céac giao dich bi deadlock, ta phai xac dinh giao
dich nao phai cudn lai dé pha v deadlock. Ta s€ cudn lai cac giao dich sao cho gia
phai tra 13 t6i thiéu. Nhiéu nhan t6 xac dinh gia cua cudn lai:

a. Giao dich da tinh toan duoc bao 1au va bao 1au nira.
b. Giao dich da st dung bao nhiéu muc dir li¢u.

c. Giao dich can bao nhiéu muc dit liéu nira dé hoan tat.
d. Bao nhi€u giao dich bi cudn lai.

2. Cudn lai (Rollback). Méi khi ta da quyét dinh duoc giao dich nao phai bi cudn lai,
ta phai xac dinh giao dich nay bi cudn lai bao xa. Giai phap don gian nhat 14 cudn
lai toan bo: bo do giao dich va bat ddu lai n6. Tuy nhién, s& 1a hiéu qua hon néu
chi cudn lai giao dich dii xa nhu can thiét dé pha v& deadlock. Nhung phuong phap
nay doi hoi hé théng phai duy tri cac thong tin bd sung vé trang thai cta tat ca cac
giao dich dang chay.

3. Su chét d6i (Starvation). Trong mot hé théng trong dé viéc chon nan nhan dya
trén cac nhan td gia, co thé xay ra la mét giao dich luon la nan nhan cua viéc chon
nay va két qua 1a giao dich nay khong bao gio ¢ thé hoan thanh. Tinh hudng nay
duoc goi la su chét d6i. Phai dam bao viéc chon nan nhan khong dua dén chét doi.
Mot giai phap xem sb 1an bi cudn lai ctia mot giao dich nhu mot nhan td vé gia.
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. Chuong S
LAP TRINH CO SO DU LIEU

I. Lap trinh véi ADO.NET

1. Gi6i thiéu

1.1. DataSet va DataTable:

e DataSet la trung tdm cua kién traic ADO.NET, muc tiéu 1a hd tro hiéu qua thao tac

trén dir liéu tir nhiéu ngudn, cling nhu twong tac dir liéu trong mo hinh Gmg dung
nhiéu 16p (multiple tier).

C6 thé xem DataSet nhu 12 mot cu trac dit liéu dé luu trir dir lidu trong bd nhd
chinh. DataSet chira mét tap cac ddi twgng DataTable (cé cdu truc logic twong tir
nhu mot bang trong CSDL), cac rang budc trén ching va ca mbi quan hé giira cac
bang nay.

Mot dbi tuong DataTable (hodc mdt view cua no thudc 16p DataView), co thé
duoc két bude vai cac control nhu ComboBox, DataList, DataGrid,. ..

Céc lop ddi tuong DataSet, DataTable, DataView, DataColumn,... nam trong
namespace System.Data.

1.2. Data Provider :

Trong namespace System.Data c6 3 namespace tuong ung véi 3 loai Data
Provider: Data Provider for SQL Server (System.Data.SqlClient), Data Provider for
ODBC (System.Data.Odbc) va Data Provider for OLE DB (System.Data.OleDb).

O day ta st dung h¢ quan tri SQL Server, nén s& su dung truc tiép Data Provider
for SQL Server (tit nhién ta cling co thé thong qua Provider for ODBC hoic OLE
DB dé thao tac véi CSDL SQL Server).

Céac 10p ddi twong chinh dé két ndi va thao tac véi CSDL la trong namespace
System.Data.SqlClient 1a:  SqlConnection, SqlCommand, SqlDataReader,
SqlDataAdapter. (Tuong tu d6i v6i hai Provider con lai).

1.2.1. SqlConnection :

Mot dbi tuong thudc 16p nay thé hién mot két ndi dén CSDL. Cac thong s6 dé két
nbi duoc chi dinh trong Connection String

Vi du:
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//dung Window Authentication

ConnectionString = “Data Source = .; Initial Catalog = Northwind; Integrated Security = SSPI”
hodc :

ConnectionString= “Data Source = .; Initial Catalog = Northwind; User ID = ws01; Password="

(ddu “.” chi local host)

1.2.2. SqlCommand : Mot d6i tuong thudc 16p nay thé hién mot 1énh thuc thi trén hé
quan tri CSDL. Co thé thiét lap thudc tinh CommandType cia dbi twong
Command dé chi ra 1énh duoc khai bao ¢ dang text hay 1a tén stored procedure.

1.2.3. SglDataReader : 13 16p ddi tugng ding dé doc két qua truy van duge tir CSDL.

C6 thé xem SqlDataReader 1a mt RecordSet chi c6 thé doc va doc tuan tu mot
chiéu.
1.2.4. SqlDataddapter : mdt ddi twong Data Adapter c6 thé xem nhu mét cau ndi

gitra DataSet va CSDL, dé chuyén dir liéu tr CSDL vao DataSet va cdp nhat
nhing thay d6i trén DataSet tré lai vao CSDL.

1.3. Trinh tw thao tac CSDL véi ADO. Net :

e Tao lap va thiét 1ap cac thong sé cho d6i twong Connection (néu chua thiét 1ap
trudce do).

e Mo két nbi bang phuong thirc Open ctia ddi tugng Connection.
e Thyc hién cc cong viée doc/ghi véi CSDL vira két ndi t6i.
e Pong két ndi.

Luu y:

v’ Khong phai luén luén mo va dong két néi méi khi thue hién mot lénh, cé thé mé
két néi mot lan va thuce hién nhiéu 1énh trudc khi dong no.

v Luén sir dung try va catch dé bt cdc 16i phat sinh tir CSDL khi thue hién cdc
Iénh mé két noi hodc thuc thi 1énh trong doi twong command, néu cé 16i hién
thi théng diép 16i dé hiéu cho nguoi sir dung (NSD).
2. Doc dir liéu
Trong phﬁn nay chi mo ta mot s6 diém can luu y, sinh vién ty tim hiéu cach thyc hién
cu thé trong cac vi du va ebook dugc cung cép hoiac MSDN.

2.1. Data Reader

DataReader 1a cach tét (tiét kiém tai nguyén - b nhd) dé doc dit lidu trong trudng hop
chi can 14y dir liéu dé hién thi, khong can thao tac phurc tap hay thao tac trén nhiéu tip
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dir liéu (khong can dén datatable hay dataset).
2.2. DataAdapter

e Nhu d4 ndi & trén, ta co thé su dung DataAdapter nhu 1a mot cau nbi dé léy dir liéu
tir CSDL vao Dataset. Ta ¢ thé dinh nghia hodc khong dinh nghia trudc bang (ddi
tugng DataTable) va ciu tric clia bang s& nhan dir liéu. Néu 1énh tra vé n tap dir
lidu, n bang tuong tng s& duoc tao ra trong dataset dé chura cac tap dir liéu nay.

e Dé lay dir liéu, ta st dung phuong thuc Fill ciia d6i twong DataAdapter. Phuong
thitc ndy c6 nhiéu ham qua tai (overload), hd trg nhiéu cach truyén tham sb
(DataSet, DataTable, DataSet va tén DataTable,...).

e Phuong thuc Fill ¢6 thé dugc goi ma khong can mo két ndi trude, trong truong hop

nay, két ndi tuong ung s€ dugc md va dong lai ngay sau khi thuc hién xong viéc
lay dir liéu.
Lueu y: Trong trwong hop ta muén dir liéu dwa vao doi twong DataTable théa rang
buoc khoa chinh (tw dong loai bo dir liéu triung trén khoa chinh néu co), ta co thé
thiét ldp thuoc tinh MissingSchemaAction cua déi twong DataAdapter la
AddWithKey. Tuy nhién, dét lira chon nay sé lam chdm déang ké qud trinh doc dir
liéu, thay vao do, néu cé thé ta nén dinh nghia truoc cdu triic va khéa chinh cua
doi twong DataTable nay, réi doc binh thuong, tdc dung ciing sé twong tur.

2.3. ExecuteScalar :
Trong trudng hop cdu truy van chi tra v& mot gia tri, ta sit dung phuong thirc
ExecuteScalar cua dbi tuong command dé thuc thi truy van va nhan gia tri tra ve.

Luwu y: Trong truong hop ta goi thuc thi mot thu tuc (voi CommandType la stored
procedure), gid tri ciia cdc tham sé output ma ta khai bédo trong Parameters cia
command sé dwoc cdp nhdt tuong ung.
3. Ghi dir li¢u
3.1. ExecuteNonQuery
Céch thong dung nhét dé ghi dir 1i€u 1a dua truc tiép cac Iénh cap nhat dir li¢u (Insert,
Update, Delete, 1énh tao céac doi tuong trong CSDL) (va hau hét cac lénh T-SQL
khac), hoac tén cua thu tuc thuong tra thuc hién cac cong viéc nay vao mot dbi tuong
Command, sau dé goi phuong thirc ExecuteNonQuery cua dbi tugng Command dé
thuc hién.

3.2. DataAdapter

* DataAdapter thuc hién cdp nhat CSDL theo cach anh xa nhiing thay doi trén
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DataSet vao CSDL (thanh cac thao tac insert, update, delete tuong ung).

* (o s0 cua viéc anh xa nay la viéc quan ly tinh trang cua cac dong (DataRow) trong
DataTable, thé hién qua thudc tinh RowState. Khi mot dong trong DataTable dugc
thém, xo0a, cap nhat, n6 s€ co6 trang thai twong ung la Inserted, Deleted, va
Updated, sau khi phuong thirc AcceptChanges dugc goi, nd trd lai trang théi
UnChanged.

e Pé thuc hién cap nhat ta gan InsertCommand, DeleteCommand va
UpdateCommand cho d6i twong DataAdapter, sau d6 goi phuong thirc Update ciia
né. Khi d6, tat ca nhiing thay ddi trén DataSet s& dugc anh xa vé CSDL theo cach
ma ta chi dinh trong cac Commands (xem thém vi du).

 Phuong thirc Update cuia DataAdapter ciing c6 nhiéu ham qua tai, cho phép ta lya
chon Update mdt dong, mot table hay toan by DataSet.

II. Thiét ké chirc ning doc/ ghi dir liéu
1. Thiét ké chirc ning ghi dir liéu:

— Giao dién dap tng yéu cdu chung: d& sir dung (d& hiéu, goi nhd, khong “bay”
ngudi str dung), ¢6 tinh thAm my, tinh tién dung (cho phép ngudi sir dung thao tac
nhanh: sip xép cac muc hop 1y, hd trg di chuyén bang phim tab, hd tro phim
tat,...).

— Kiém tra chit ché cac rang budc toan ven, dam bao thao tac thém/cap nhat sau khi
thuc hién xong khong giy ra mau thuan trong CSDL.

— Cung cép cach thirc nhap liéu phi hop nhét véi nghiép vu thuc té.

Vi du: néu thuc té NSD nhap liéu cho mat tap dbi tuong cung lic, mdi ddi tuong
c6 it thudc tinh va xu Iy don gian thi nén nhap liéu bang ludi (grid). Néu ddi tugng
c¢6 nhiéu thudc tinh hodc xir 1y phtc tap thi co thé nhédp riéng timg dbi tuong,
nhung nén hién thi song song mot ludi chira danh sach cac dbi tugng da nhap dé
NSD c¢6 thé kiém tra lai khi can.

— Lua chon cach xtr Iy dé giam thiéu thdi gian 1am viéc ciia NSD (tt nhién van phai
dam bao tinh an toan va ding din): thoi diém kiém tra rang budc toan ven (xem
muc 2), ghi nhan dit liéu mot 1an hay sau mdi 1an NSD nhdp xong mot dbi tugng,
thoi diém mé va déng két ndi voi CSDL,...

2. Kiém tra rang budc toan ven

Khi x4y dung chirc nang nhap liéu (ciing nhu cap nhat dir liéu), phai dam bao rang cac

rang budc toan ven khong bi vi pham. Tuy nhién, can phai luu y can nhic xem kiém tra
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rang budc toan ven & muc nao, ¢ thoi di€ém nao, va dudi hinh thirc nao 1a hop ly.
Mot s6 nguyén tac:

— Thiét ké giao dién sao cho cé thé han ché 13i cua nguodi su dung, vi du: st dung
ComboBox, Check box,... dé& dam béo rang budc tham chiéu va rang budc mién
gia tri roi rac. Tuy nhién, cling can can nhic ky vi giao dién qua “cting”, qua
nghiém ngét s€ can tr¢ va lam cham thao tac ctia NSD.

— Trong cac truong hop c6 thé, cd giang xu 1y kiém tra rang budc toan ven & mirc trén
(tang giao dién, ké dén 1a tang nghiép vu), phan hoi ngay va rd rang cho NSD néu
c6 13 sai. Néu dé chuong trinh day dir liéu xudng CSDL, sau khi nhan béo 15i tir
CSDL méi phan hdi cho NSD thi s& mat nhiéu thoi gian.

v' Cac truong hop thong thudng cé thé kiém tra rang budc toan ven & ting giao
dién hodc nghiép vu: rang budc don gian nhu mién gia tri, lién thudce tinh trén
mot quan h¢, ..., rang budc phuc tap hon (lién bg, lién thudc tinh) nhung cac dir
li¢u lién quan can thiét dé kiém tra n6 da duoc chuong trinh doc san truéc do.

v Néu viéc kiém tra rang budc can cac dit liéu lién quan khac chua dugc chuong
trinh doc san trudc d6, kiém tra & CSDL trong da so trudng hop s& hidu qua
hon 1a doc céac dir 1i¢u do 1én dé€ kiém tra & ting trén.

— Néu cac rang budc cua ung dung c6 cac tham sd dit trong bang tham s & CSDL
hodc trong tap tin, nén doc cac tham sb nay 1én mat lan va st dung lai cho cac lan
nhap liéu, thay vi phai doc lai tir CSDL hay tip tin mdi khi nhap mot dbi tuong
lién quan.

— Néu céac d6i tugng trong CSDL dugc quan ly bang ma, chuong trinh nén c¢é co ché
tu dong phat sinh cic ma nay, dé tranh giy ra cac vi pham trén rang budc khoa
chinh (Trir nhimng truong hop nghiép vu thuc té doi hoi ma cho NSD ghi).

3. Thiét ké chirc niing doc dir liéu:

C6 thé chia thanh hai dang chtrc nang doc dir li¢u chinh: doc dir li¢u 1én Form va doc
dit liéu 1én bao biéu (Report). Dit liéu doc 1én Form co thé dugc thay doi va cap nhat
xubng CSDL, dit liéu doc 1én bao biéu chi nham muc dich hién thi thong tin.

Khi doc dit li¢u lén Form, ta sir dung cac doi tuong dir 1i€u cua ngdn ngir 1ap trinh
(DataSet, DataTable, DataReader...) dé luu trit tam dit liéu trong qua trinh hién thi. Ta ¢6
thé sao chép dir liéu tur cac ddi tuong dir li€u vao cac doi tuong hién thi nhu Textbox,
DataGridView, Combobox,. .. trén form, hodc két budc truc tiép cac ddi tuong dir li€u voi
d6i tuong hién thi. V&i cach thir hai, khi dir liéu duoc cap nhat: khi nguoi st dung thay
d6i dit liéu trén cac ddi tuong hién thi, dir liéu trong cac ddi twong dit liéu ciing s& thay
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dbi theo.

Khi doc dir liéu 1én report, ngoai trir nhitng trudng hop phirc tap ma dit lidu dugc ldy
tir nhiéu ngudn: tir CSDL, tir file, tir form khéc, ..., thong thuong ta dua dir lidu truc tiép
1én report ma khong thong qua cac d6i tuong dir liéu dé giam bot mot khoan chi phi trung
gian. Cac moi truong thiét ké report (Crystal report,... ) thudng hd trg riéng phuong thirc
doc dir li¢u, khong phu thudc vao cac cach thirc doc dir liéu ciia moi truong 1ép trinh, du
rang trong mot sd truong hop van hd tro tich hop (nhu Crystal report for .NET, trong do
dataset ciia NET duogc Crystal report xem nhu mot ngudn dir liéu ).

Tuy nhién, cho du doc dir liéu 1én form hay 18n report, nguoi thiét ké van phai chu y
dén nhitng nguyén tic co ban sau:

— Han ché doc dit liéu nhiéu 1an tr CSDL: néu c6 thé, doc cac dit liéu can thiét mot
lan thay vi doc thanh nhiéu lan tir CSDL dé giam chi phi thiét 1ap két ndi véi dir
li¢u. Hon nira, & phia CSDL, vi¢c doc 1 lan n dong dir li¢u s€ nhanh hon doc k lan,
mdi 1an n/k dong.

v' Vi du: trén form cé mét luédi liét ké danh sach cac 16p trong truong theo
tung khdi. Mbi 1an NSD chon lai khoi trong mot combobox, danh sach céc
16p trong ludi duogce loc lai theo khéi do. Vay ta nén doc mot lan tat ca cac
16p trong truong tir CSDL vao mot d6i tuwong dir liéu (DataTable chang
han), sau d6 tiy yéu cdu ma hién thi phan dit liéu phu hop, hay mdi lan
NSD chon khéi ta lai doc lai tir CSDL? Céu tra 101 cho tinh huéng nay va
nhiing tinh hudng tuong ty 1a: néu tit ca dir liéu khong qua 16n (vai trim
dong tré xudng), ta nén doc tat ca 1én tmg dung mat lan.

— Giam thiéu luong dir liéu chuyén tir CSDL 1én tmg dung: doc ding dir liéu cin
thiét, khong doc thira.

— Dit liéu phai duogc hién thi theo dinh dang than thién vd&1 nguoi st dung. Trong
CSDL, dé t6i wu hod luu trit va truy xuat, dir lidu c¢6 thé & dang ma nguoi sir dung
khong hiéu hodc khong can (vi du nhitng ma dbi twong duoc phat sinh thém dé
phuc vu viéc luu trit, dinh dang ngay gio, ...). Nguoi str dung khong can biét dir
liéu bén dudi duge luu trir nhu thé nao, cdu tric ra sao, ho chi can théy duoc
nhing théng tin dugc hién thi va sip xép theo cach quen thudc va tién loi nhét cho
nghiép vu cua ho.

4. Luu y chung:

— Néu xtr 1y ¢6 thé mét nhiéu thoi gian, nén c6 phan hoi ¢&é NSD biét rang chuong trinh
van dang 1am viéc (progress bar, waiting message,...).



Bai giang tém tat Hé quan tri co sé diF liéu 98

— Nén s dung thi tuc thuong tra thay vi viét cac 1énh SQL truc tiép trong ma ngudn
chuong trinh, vi cc thu tuc da dugc bién dich trude nén thuc hién nhanh hon.

— Dung try...catch dé bit cac ngoai 18 (exception) c6 thé xay ra, nhit 1a khi thyc hién
cac thao tac dong/md két ndi va doc/ghi trén CSDL va thong bao 15i theo cach ma
NSD ¢6 thé hiéu dugc.

— Thiét ké chuong trinh theo mé hinh 3 16p, thiét ké cac module nho gon, o rang dé dé
kiém tra, bao tri, va tang kha ning tai str dung.

I11. Tao bao biéu véi Crystal Report
1. Gi6i thiéu
Crystal Report 13 mot phan mém hd trg 1ap bao biéu tir don gian dén phirc tap. Hién

nay ngoai cdc phién ban Crystal Report riéng (Standard, Professional, Developer,
Advanced), con c6 mdt phién ban dac bi¢t tich hop vdi Visual Studio.NET.

Ngoai viéc cung cdp méi trudng dé thiét ké bao biéu, Crystal Report 9 phién ban
Developer va Advanced cé hd trg Report Creation API, cho phép nguoi 1ap trinh ung
dung c6 thé tao 1ap/ thay ddi cau trac/ ndi dung report ltc runtime.

Phién ban Crystal Report tich hop v6i .NET c¢6 hd tro Run Time Object Model, cho
phép thuc hién mot sd thay doi trén report khi chuong trinh thyc hién (truyén tham sd,
thay dbi cac thong s dé dang nhap database, thay doi kich thudc va vi tri cac ddi tugng),
ta cling c6 thé gan cac ddi tugng dit liéu ciia NET (vi du DataTable) lam data source cho
report. Ctra s6 thiét ké report dugc tich hop vao méi trudng phat trién ung dung NET.

Crystal Report for .NET khong hoan toan 1a mot phan cta Crystal Report (xét phién
ban 9), n6 ¢6 mot s tinh ning hd tro riéng cho .NET, dong thdi Crystal Report 9 ciing ¢6
mot s tinh ning riéng ma Crystal Report for .NET khong hd tro. Ctra s6 thiét ké report
ctia Crystal Report 9 ciing ddy di va d& dung hon. Ta c6 thé thiét ké mot report bang
Crytal Report 9, sau do6 dua vao ung dung .NET.

2. Xay dung mot report co ban
2.1. Cdc phén (session) ciia report:
Mot bao biéu (report) gdm c¢6 nhitng phan chinh nhu sau :

e Report header: phan thong tin dau tién cta bao biéu. Mot bao biéu thudng s&

gdm nhiéu trang, report header 1a phan xuat hién chi mot 14n & trang dau tién

ctia toan bao biéu. Vi du nhu bao cao cé tiéu dé “Bao céo thu chi thang 12 nam
2008” thi tiéu dé s& duoc dit trong phan report header

e Page header: phﬁn hién thi thong tin xuét hién & ddu mdi trang cua bao biéu. Vi
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du nhu mdt bdo cdo dang bang co nhiéu cot nhu: STT, Tén, Dia chi, SPT... thi
dau mdi trang can lap lai nhirng tén cot dé nguoi doc nhan biét dé dang y nghia
mdi cot. Khi d6 céc tiéu dé cot duoc dat vao phén page header.

e Details: phan hién thi thong tin chi tiét cia bédo biéu. Mot bao biéu thudng bao
gém nhiéu muc véi vai trd nhu nhau twong Ung véi cac mau tin (record) ciia
database ma bao biéu st dung. Phan details s& liét ké nhitng méau tin d6. Vi du

bao céo thu chi thi cac muc thu chi s€ dugc li¢t ké trong phén details.

e Bdo bicu footer: phan hién thi thong tin xuat hién chi_ moét 1an & cudi bdo bicu.

Vi du: cac thong tin nhu téng sd (grand total), nguoi 1ap bo cdo 1a ai, tai dau,
vao ngay nao, s¢ duogc dit ¢ bao biéu footer.

e Page footer: phén thong tin xuét hién cubi mdi trang. Vi du sb trang duogc dat o

page footer.
2.2. Cac logi doi tugng trong report

Céc ddi twong trong bao biéu dugc quan 1y qua cira sd Field explorer (View — Field
Explorer). Cac ddi tuong ndy co thé duoc chon dé dua vao hién thi trong béo biéu.
Gom cb:

e Database fields: Céc truong thuoc dang CSDL (co thé 1a table, stored procedure,

SQL command ). Thong thudng cac trudng trong muc nay s& dugc hién thi trong
phan detail ciia béo biéu.

e Formula fields: cac truong tao thanh tir viéc thiét 1ap céac cong thuac. Ta céd thé tao

moi mot dbi twong formula bang cach st dung Formula Editor hodc Formula
Expert. Formula dugc viét bang cu phap Crystal hoic Basic. C6 hai loai:

v Formula Field : La c4c trudng ma dit liéu c¢é dugc nho tinh todn trén cac truong
khac.
Vi du: Khi [am mét report bao cao héa don ban hang, gia su CSDL chi luu tri
gia va sb luong ciia mit hang mua trong héa don ma khong luu trit thanh tién,
khi d6 ta c6 thé tao mot Formula field “Thanh tién” dugc tinh béng cong thuc:

Thanh tién = Gia * Sb luong.

Khi d6 ta c6 thé tao report vo1 c¢Ot thanh tién (mdc du khong dugc luu trong
database).

v' Selection Formula: La cac cong thirc dé chon dit liéu, gém c6 chon bo (tuong
tu cac diéu kién chon trong m¢nh dé where) hay chon nhém (twong tu diéu kién
chon trong ménh dé having). Selection formula c6 thé duoc xay dung trong ctra
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s6 Formula Editor/ Formula Expert hodc Select Expert.

e SQL Expression field: SQL Expression ciling la truong ma dir li¢u cia nd dugc tinh

toan tir nhiing truong khac (vi du count, sum,... hay mot cong thirc tinh toan bt
ky). Tuy nhién, khic v6i Formula field, SQL Exppression dugc gui vé xir Iy &
CSDL (va do d6 phai duoc viét bang ct phap SQL), két qua dugc dua tra vé bao
biéu qua SQL Expression field.

e Parameter fields: cic truong tham sb cho report. Pay ¢ thé 1a mot tham sé ta tu

khai bao, hoac Crystal Report sé tu dong thém vao khi ta dua mot thu tuc thuong
tri ¢6 tham s vao trong database field. Luu y, khi chay béo biéu trong Crystal,
nhing truong tham sé s& duoc hoi gia tri, ta can nhap vao ngay trong Crystal dé
hién thi tam thoi.

e Group Name Field : Céac thudc ding dé gom nhém dit liéu trong report.

Vi du : Ta mudn hién thi danh sach hoc sinh theo tung 16p, khi dé thudc tinh Lop
s& 1a mot ddi twong trong Group Name Field (Thém mdt nhém bang cach chon
Insert Group hodc chon Group Expert tir menu database).

e Running Total Field : truong chtra gia tri tong hop (aggregate) : max, min, sum,

count,...

e Special fields: cac truong dat biét cé san ciia Crystal nhu sé trang, ngay hién tai. ..

Thong thudng nhing trudng nay s& duge hién thi trong nhitng phan header, footer.

Ngoai ra, ta c6 thé dua vao report nhitng kiéu d6i tuong khac nhu text(label), hinh
anh, dudng ké, biéu do, ...

2.3. Xdy dwng report:

a. Thiét ké report : xac dinh cac thong tin can hién thi, cach b tri, t6 chirc thong tin.

Mot sb tiéu chi khi thiét ké report :

— Pap tmg muc tiéu nghiép vu, phtt hop voi nguoi s dung (théng tin két xuét
phai 1a thong tin ma ngudi st dung cé thé hiéu duoc, khép voi nghiép vu thuc
té).

— S6 luong vira di, sip xép, gom nhom hop 1y, tranh 1am NSD bi rdi mit vi bao
biéu day dic dir lidu.

— Trinh bay dit liéu dang vi tri.

— Trinh bay dir li¢u ding lac can (vidu hién thi lai tén cac cot dir liéu khi sang
trang moi).
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b. Xay dung report theo béan thiét ké: Xem hudng din chi tiét trong ebook va tai liu

k¥ thuat cua Crystal Report.
Mot sb luu y khi xay dung report :

— Néu dir liéu duoc hién thi trong bao biéu s& thay d6i trong cic lan béo biéu
duoc hién thi, bo lya chon Save Data with Report (File — Report Options)

— Khi st dung Formula, cac tinh toan, chon dong/nhém s€ dugc thuc hién bdi
Crystal Report sau khi da doc toan bo dif liéu lién quan tir CSDL 1én. Diéu nay
c6 thé 1am ning dudng truyén va ting chi phi doc ghi néu dit liéu lién quan 16n.
Ngoai ra, mot hé quan tri CSDL ludn c¢6 co ché diéu chinh dé cai thién toc do
xu ly trong truong hop dir li€u 16n, vi vay, viéc thuc hién xu ly chon trén
dong/nhém hay cac tinh toan ma dit liéu két qua nho hon dit liéu trung gian
(count/sum, max,...) dugc thuc hi¢n & hé quan tri CSDL s¢& t8i wu hon. Do do,
ta nén chuyén cac cong thic thanh SQL Command/Expression hay thu tuc
thuong tri bat ctr khi nao c6 thé.

— Nén tan dung stored prcedure vi cac ich lgi ciia nd so véi viéc thuc thi truc tiép
cac cau lénh SQL (hd trg bao mat, duoc bién dich trude, tai sir dung va dé bao
tri).

2.4. Xem trudc report:

Ta c6 thé xem trudc report bang cach nhan F5 (Refresh Report Data) va chuyén qua
tab preview.

3. Hién thi report trong mot ing dung .NET
3.1. Crystal Report Viewer :

Pé hién thi Crystal report trén .NET Windows form, ta st dung control
CrystalReportViewer (c6 thé kéo tha control nay tir toolbox vao form).

3.2. Két bugc bdo biéu vao Report Viewer :

Gia sir ta dd sir dung mot control CrystalReportViewer tén 1a rptViewer. Ta c6 thé sir
dung mot trong nhimg cach sau dé dwa mot Crystal report vao tmg dung va két budc
vao viewer dé hién thi :

a. Két budc dang “Untyped report”: Gia sir ta c6 sdn mét report tén MyReport rén dia
C.

v Két budc bing tén: Gan tén va duong din dén bao biéu cho thudc tinh

ReportSource cua rptviewer.
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rptViewer.ReportSource = “C:\\ MyReport.rpt”

v Két budc report object :

— Project > Add reference. Chon CrystalDecisions.CrystalReports.Engine

— Khai bao ddi tuong thudc 16p ReportDocument, tai bao biéu vao d6i tugng
nay va két budc vao rptViewer

(using CrystalDecisions.CrystalReports. Engine;)
ReportDocument oRpt=null;
oRpt = new ReportDocument();
oRpt.Load("c:\\MyReport.rpt");
rptViewer.ReportSource = oRpt;

b. Két bude dang “strongly-typed report’:

— Néu tao bao biéu ngay trong .NET : Project - Add New Item.

— Néu da c6 san report: Project —>Add existing Item. Tim va chon report mudn
dua vao.

Véi cach ndy, trong project s& xuat hién mot 16p ddi twong méi twong tmg véi bao
biéu méi thém vao (16p ddi twong nay ké thira tir 16p ReportClass, va ReportClass
ké thira ReportDocument). Mot ddi tuong thudce 16p nay, ngoai cac thudc tinh va
phuong thirc ké thira tir 16p ReportDocument, con ¢6 mdt sé thudc tinh thé hién
cac thong tin riéng cia timg report: cac session, tham sb,... Tuy nhién cac thudc
tinh nay phan 16n 1a read only. Dé thay d6i mot s6 thong tin trén bao biéu (vi du
truyén tham sd), ta van cha yéu str dung cac phuong thirc va thudc tinh cua 16p
ReportDocument.

Gia st ta da thém mot strongly-typed report va project va cd duogc 16p
rptMyReport twong tng, ta két budc report vao viewer nhu sau:

rptMyReport report = new rptMyReport();
rptViewer.ReportSource = report;
3.3. Thay doi thong tin két néi dén nguon die lidu:

Gia str ta c6 cac chudi ServerName, DatabaseName, UserID, Password luu thong tin
dé két ndi dén data source cho report, ta gan cac thong tin ndy cho report nhu sau :

(using CrystalDesisions.Shared)
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TableLogOnlInfo Info;
for (int i=0;i<report.Database.Tables.Count;i++)

{

Info = report.Database.Tables[1].LogOnlInfo;

Info.ConnectionInfo.ServerName = ServerName; // ”.” néu 1a localhost
Info.ConnectionInfo.DatabaseName =DatabaseName;

Info.ConnectionInfo.UserID = UserID;
report.Database. Tables[1]. ApplyLogOnlInfo(Info);

/*sura lai location cua table (c6 dang Database.Owner.TenTable/storedProcedure) cho
khdp véi tén database va owner maoi */

string location = report.Database.Tables[1].Location;

location = location.Substring(location.LastChi mucOf(".")+1);
report.Database. Tables[i].Location = location;//report s& ty dién vao database va owner
maoi

¥
Luuy:

—Néu két ndi st dung Windows Authentication (Integrated Security), ta dé trong
UserlD.

—Trong doan Iénh trén, nén dét I¢énh report.Database.Tables[i].Location = location,;
trong try...catch dé bat Exception co thé xay ra néu cac thong tin két ndi dugc gan

khong hop I¢:
try
{
report.Database. Tables[i].Location = location;
b
catch (EngineException ex)
{

//bdo 16i

//hién thi dialog yéu ciu NSD nhép lai cac thong sé dé két ndi
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}
3.4. Truyén gid tri cho tham sé

Gia st trong report ¢6 tham sé6 @MaNganh, ding dé doc danh sach sinh vién cua mot
nganh cuy thé. Trong chuong trinh ta truyén gia tri cho tham sb nay nhu sau :

(string MaNganh = "CNTT";)
ParameterDiscreteValue ParamValue = new ParameterDiscreteValue();
ParamValue.Value = MaNganh,;
ParameterValues values = new ParameterValues();
values.Add(ParamValue);
report.DataDefinition. ParameterFields["@MaNganh"]. ApplyCurrentValues(values);
rptViewer.ReportSource = report;

(Luu y : Lénh rptViewer.ReportSource = report; phai dugc thuc hién sau cung, sau khi da
céu hinh cho dbi tugng report (thay dbi thong sé két ndi data source, truyén gia tri tham

s,...)).
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BAI TAP QUAN LY SINH VIEN

Cho CSDL nhw sau:

Khoa : Mdi khoa ¢6 mdt ma khoa dé quan ly, mdt tén khoa va ghi nhdn nam thanh 1ap khoa.

maKhoa tenKhoa namThanhLap

varchar(10) | nvarchar(100) | int

KhoaHoc : Mdi khoa hoc ¢6 mot ma dé quan ly, nam béat dau khoa hoc va nam két thuc khoa
hoc.

MaKhoaHoc | namBatDau | namKetThuc

varchar(10) | int int

SinhVien : Mdi sinh vién c6 mot ma dé quan Iy va thudc vé mot 16p nao dé (xac dinh boi
mal.op).

MaSV hoTen namSinh | danToc mal.op

varchar(10) | nvarchar(100) | int nvarchar(20) | varchar(10)

ChuongTrinh : Mdi chuong trinh c6 mot ma dé quan 1y va mét tén chuong trinh.

MaCT tenChuongTrinh

varchar(10) | nvarchar(100)

MonHoc : Mi mdn hoc c6 mot mi dé quan ly va thudc vé mot khoa nao d6 (xac dinh boi

maKhoa)
MaMH tenMonHoc | maKhoa
varchar(10) | nvarchar(100) | varchar(10)

KetQua : Mdi két qua thi ghi nhan diém cua mot sinh vién lam bai thi cho 1 mén hoc nao d6 &
mot 1an thi cy thé. (1 sinh vién c6 thé thi 1 mén nao do trén 1 lan)

MaSV

MaMH

lanThi

diem

varchar(10)

varchar(10)

Int

float

GiangKhoa: Mdi dong trong bang nay cho biét mot mon hoc duoc giang day tai mot khoa nao
do trong mot chuong trinh nao d6. Trong chuong trinh nay, mén hoc d6 dugc quy dinh so tiét ly
thuyét va thyc hanh cu thé va tuong duong véi bao nhiéu tin chi. (soTinChi bao gom ca tin chi ly

thuyét 1an thyc hanh).
maCT maKhoa maMH namHoc | hocKy | soTietLyThuyet | soTietThucHanh | soTinChi
varchar(10) | varchar(10) | varchar(10) | int int int Int int

Lop : Mot 16p c6 mot ma 16p dé quan ly, thudc vé mot khoa nao d6 va mé ra cho mot khoa hoc
nhat dinh, trong mot chuong trinh nhat dinh. S6 thir tu dugc danh tang dan cho cac 16p cung khoa
hoc, cung khoa va cung chuong trinh.

Mal op maKhoaHoc | maKhoa maCT soThuTu
varchar(10) | varchar(10) | varchar(10) | varchar(10) int
Yéu cu:

1. Hay cai dat CSDL trén
2. Hay cai dat khoa chinh va khoa ngoai cua CSDL trén.

3. Nhap

cac bd dir liéu sau :
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Khoa

MaKhoa tenKhoa namThanhLap

CNTT Cong nghé thong tin 1995

VL Vit Ly 1970

Khoa hoc:

MaKhoaHoc | namBatDau | namKetThuc

K2002 2002 2006

K2003 2003 2007

K2004 2004 2008

SinhVien

MaSV hoTen namSinh | danToc | malLop
0212001 | Nguyén Vinh An 1984 Kinh TH2002/01
0212002 | Nguyén Thanh Binh 1985 Kinh TH2002/01
0212003 | Nguyén Thanh Cudng | 1984 Kinh TH2002/02
0212004 | Nguyén Quoc Duy 1983 Kinh TH2002/02
0311001 | Phan Tuin Anh 1985 Kinh VL2003/01
0311002 | Huynh Thanh Sang 1984 Kinh VL2003/01
ChuongTrinh

MaCT tenChuongTrinh

CQ Chinh Qui

MonHoc

MaMH tenMonHoc maKhoa

THTO1 Toan Cao cap Al CNTT

VLTO1 Toén cao cap Al VL

THTO02 Toan roi rac CNTT

THCSO1 Cau trac dir liéu 1 CNTT

THCS02 | H¢ diéu hanh CNTT

KetQua

maSV maMH lanThi | diem

0212001 THTO1

0212001 THTO1

0212002 THTO1

0212003 THTO1

0212004 THTO1

0212001 THTO02

0212002 THTO02

0212003 THTO02

0212003 THTO02

UG (YU (U NG ) [ [V U U FURI JURNG NG ) U

(9}

0212001 THCSO01 5
0212002 THCSO1
0212003 THCSO01
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GiangKhoa

maCT | maKhoa | maMH namHoc | hocKy | soTietLyThuyet | soTietThucHanh | soTinChi
CQ CNTT | THTO1 2003 1 60 30 5

CQ CNTT | THTO2 2003 2 45 30 4
CQ CNTT | THCSO1 | 2004 1 45 30 4
Lop

Mal op maKhoaHoc | maKhoa maCT | soThuTu

TH2002/01 | K2002 CNTT CQ 1

TH2002/02 | K2002 CNTT CQ 2

VL2003/01 | K2003 VL CQ 1

4. Vi€t cac cau truy van sau :

4.1.
4.2.

4.3.
4.4.
4.5.

4.6.

Danh sach cac sinh vién khoa “Cong ngh¢ Thong tin” khoa 2002-2006

Cho biét céc sinh vién (MSSV, ho tén ,nam sinh) cta cac sinh vién hoc sém hon tudi
qui dinh (theo tudi qui dinh thi sinh vién du 18 tudi khi bat dau khéa hoc)

Cho biét sinh vién khoa CNTT, khoa 2002-2006 chwa hoc mén ciu tric dir liéu 1

Cho biét sinh vién thi khong dau (Diem <5) mén ciu tric dir liéu 1 nhung chua thi lai.
Véi mdi 16p thudc khoa CNTT, cho biét ma 16p, ma khoa hoc, tén chuong trinh va sb
sinh vién thudc 16p do

Cho biét diém trung binh ctia sinh vién c6 ma s6 0212003 (diém trung binh chi tinh
trén 1an thi sau cing cua sinh vién)

5. Hay viét cac function sau :

5.1.

5.2.
5.3.

5.4.

5.5.

Vé6i 1 ma sinh vién va 1 ma khoa, kiém tra xem sinh vién c6 thuc khoa nay khong
(tra vé dung hodc sai)

Tinh diém thi sau cung cua mot sinh vién trong mdt mén hoc cu thé

Tinh diém trung binh ctia mdt sinh vién (cha y : diém trung binh dugc tinh dya trén
lan thi sau cing), st dung function 5.2 d3 viét

Nhap vao 1 sinh vién va 1 mon hoc, tra vé cac diém thi cua sinh vién nay trong cac lan
thi ctia mon hoc do6.

Nhép vao 1 sinh vién, tra vé danh sach cac mén hoc ma sinh vién nay phai hoc.

6. Hay viét cac Stored Procedure sau:

6.1.
6.2.

6.3.

6.4.

6.5.

6.6.
6.7.
6.8.

In danh séch cac sinh vién cua 1 16p hoc
Nhép vao 2 sinh vién, 1 mon hoc, tim xem sinh vién nao cé diém thi mén hoc d6 1an
dau tién 13 cao hon.
Nhép vao 1 mén hoc va 1 ma sv, kiém tra xem sinh vién c¢6 ddu mon nay trong 1an thi
dau tién khong, néu dau thi xuét ra 1 “Pau”, khong thi Xuét ra “Khong dau”
Nhép vao 1 khoa, in danh sach céc sinh vién (ma sinh vién, ho tén, ngay sinh) thudc
khoa nay.
Nhép vao 1 sinh vién va 1 moén hoc, in diém thi cta sinh vién nay cua cac 14n thi mon
hoc dé.

Vidu:Lan1: 10

Lan2: 8
Nhap vao 1 sinh vién, in ra cdc mon hgc ma sinh vién nay phai hoc.
Nhép vao 1 mén hoc, in danh sach céc sinh vién ddu mon nay trong lan thi dau tién.
In diém cac mon hoc cua sinh vién ¢6 ma sé 1a maSinhVien duoc nhap vao.
(Chu ¥: diém cta mon hoc 13 diém thi cta 1an thi sau cling)
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6.8.1.  Chi incic mondacodiém
6.8.2. Cac mon chua c6 diém thi ghi diém la null n
6.8.3. Céc mon chua c6 diém thi ghi diém la <chua c6 diém>

Thém 1 quan h¢
XepLoai

6.9.

6.10.

| maSV | diemTrungBinh | ketQua | hocLuc |

Pua dir liéu vao bang xép logi. Stk dung function 5.3 da viét & trén

Qui dinh : ketQua cia sinh vién 12 "Pat‘ néu diemTrungBinh (chi tinh cac mon da co
diém) cua sinh vién d6 16n hon hoic bang 5 va khong qua 2 mén duéi 4 diém, ngugc
lai thi két qua 1a khong dat

béi véi nhiing sinh vién c6 ketQua 1a "Pat’ thi hocLuc dugc xép loai nhu sau:

*  diemTrungBinh >= 8§ thi hocLuc 1a ”Gidi”

* 7 <=diemTrungBinh < § thi hocLuc 1a "Kha”

+  (Con lai 1a ”Trung binh”

Véi céc sinh vién c6 tham gia ddy du cac mon hoc cuia khoa, chuwong trinh ma sinh
vién dang theo hoc, hiy in ra diém trung binh cho cac sinh vién nay.

(Chu y: Piém trung binh dugc tinh dya trén diém thi 1an sau cing). Str dung function
5.3 da viét ¢ trén

7. Hay cai dit cic rang budc toan ven sau (bang check constraint, unique constraint, rule hodc
trigger):
Mién gia tri

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

ChuongTrinh.ma chi c6 thé 1a ‘CQ° hoic ‘CD* hodc ‘TC’

Chi ¢6 2 hoc ky 1a ‘HK1°‘ va ‘HK2¢

S6 tiét 1y thuyét (GiangKhoa.soTietLyThuyet) téi da 1a 120

S6 tiét thuc hanh (GiangKhoa.soTietThucHanh) ti da 1a 60

S6 tin chi (GiangKhoa.soTinChi) ctia mot mén hoc tdi da 12 6

Piém thi (KetQua.diem) duoc chim theo thang diém 10 va chinh x4c dén 0.5 (1am
bang 2 cach: kiém tra va bao 15i néu khong dung qui dinh; tu dong 1am tron néu
khong dung qui dinh vé d6 chinh xac)

Lién thudc tinh trén 1 quan hé

7.7.
7.8.

Nim két thiic khéa hoc phai 16n hon hodc bang nam bt dau
So tiét ly thuyét cua moi giang khoa khong nhd hon so tiét thuc hanh

Lién bd trén 1 quan hé

7.9.

7.10.
7.11.
7.12.
7.13.
7.14.

7.15.

Téng hop
7.16.

Tén chuong trinh phai phan biét.

Tén khoa phai phéan biét

Tén mon hoc phai duy nhit

Sinh vién chi dugc thi tdi da 2 1an cho mot mén hoc

Lién thudc tinh trén nhiéu quan hé

Niam bét dau khoa hoc ciia mot 16p khong thé nhé hon nam thanh 1ap ciia khoa quan
ly 16p do

Sinh vién chi ¢6 thé du thi cac mdn hoc ¢6 trong chuong trinh va thudc vé khoa ma
sinh vién d6 dang theo hoc

Hay bé sung vao quan hé LOP thudc tinh SISO va kiém tra si s6 ciia mot 16p phai
bang so lugng sinh vién dang theo hoc 16p do
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BAI TAP LAP TRINH CO SO DU LIEU
Cho co s¢ dit liéu sau (co tén tap tin co s& dit liéu QLThuVien):

o NhaXuatBan( MANXB, TenNXB): Moi nha xudt bin cé mgt ma s6 (MANXB) dé phan biét va tén
nha xuat ban (TenNXB)

o TheLoai(MaTL, TenTL): Sdch diegc phan logi theo thé logi. Moi thé loai c6 md thé logi (MaTL), tén
thé logi (TenTL).

o Sach(MaSach, TuaDe, MANXB, TacGia, SoLuong, NgayNhap, MaTL): Moz cuén sdch cé mét ma
s6 dé phan bi¢t (MaSach), tén sach (TuaDe), do mot nha xudt ban xudt ban (MANXB), tdc gia
(TacGia), s6 lwong ban hién c6 trong thu vién (SoLuong) va ngay nhdp sach (NgayNhap) va thudc vé
mét thé logi.

o BanDoc(MaThe, TenBanDoc, DiaChi, SoDT): Moi ban doc cé mét s6 thé dé phan biét (MaThe), ho
tén ban doc (TenBanDoc), dia chi (DiaChi) va so dién thoai (SoDT).

o MuonSach(MaThe, MaSach , NgayMuon, NgayTra): Mdt ban doc co thé muon nhiéu cuén sdch,
v0oi moi cuon sach nguoi ta ghz nhan ngay muwon (NgayMuon) va ngay tra (NgayTra).

Ghi chi: cdc field cé gach dudi la khod ciia ligc do quan hé twong iing.
Dir liéu mau cho cac table nhu sau:

NhaXuatBan BanDoc
MANXB | TenNXB MaThe | TenBanDoc DiaChi SoDT
N001 Giao duc 050001 | Tran Xuan 17 Yersin 858936
NO002 Khoa hoc k§y thuét 050002 | Lé Nam 5 Hai Ba Trung | 845623
NO003 Thong ké 060001 | Nguyén Nam | 10 Ly Tu Trong | 823456
060002 | Tran Hung 20 Tran Phu 841256
Sach
MaSach TuaDe MANXB TacGia SoLuong | NgayNhap | MaTL
THO0001 | Str dung Corel Draw N002 Piu Quang Tuan |3 08/09/2005 | TH
THO0002 | Lép trinh mang NO003 Pham Vinh Hung | 2 03/12/2003 | TH
THO0003 | Thiét ké mang chuyén nghiép | N002 Pham Vinh Hung | 5 04/05/2003 | TH
THO0004 | Thyc hanh mang NO003 Tran Quang 3 06/05/2004 | TH
THO0005 | 3D Studio k¥ x4o hoat hinh T1 | N0O1 Truong Binh 2 05/02/2004 | TH
THO0006 | 3D Studio k¥ x40 hoat hinh T2 | N0O1 Truong Binh 3 05/06/2004 | TH
THO0007 | Giao trinh Access 2000 NO001 Thién Tam 5 11/12/2005 | TH
MuonSach
MaThe MaSach NgayMuon NgayTra
050001 THO0006 12/12/2006 01/03/2007
050001 THO0007 12/12/2006
050002 THO0001 08/03/2006 15/04/2007
050002 TH0004 04/03/2007
050002 THO0002 04/03/2007 04/04/2007
050002 THO0003 02/04/2007 15/04/2007
060002 THO001 08/04/2007
060002 THO0007 15/03/2007 15/04/2007
TheLoai
MATL | TENTL
TH Tin hoc
HH Hoa hoc
KT Kinh té
TN Toan hoc
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1) Tao céc table va thiét 1ap mbi quan hé (relationship) giita cac table. Can cir vao dir liéu mau
dé chon kiéu dir liéu cho phit hop cho céc field trong cac bang.

2) Cai dat cac rang budc sau:

RBI1. S luong sach >=0

RB2. Mi thé gdm 6 ky tu, duoc tao theo quy tic: hai chit cubi ctia nam tao thé ghép vdi sb
thtr tu cua thé trong nam d6. (vi du: 050001 trong d6 05 14 ndm 2005, 1 14 s6 thi tu cia the
trong nam 2005) (goi y: tao ham sinh ma thé)

RB3. Mi sach gdm 6 ky tu, dugc tao theo quy tic: ma thé loai ghép véi sb thir tw ctia cudn
sach trong thé loai d6 (goi y: tao ham sinh ma sach).

RB4. Mdi doc gia khong duoc giit qua ba quyén sach.

RBS5. DBoc gia khong dugc phép muon lai cudn sach ma ho dang ng.

RB6. S6 luong trong bang sach s& duoc thay ddi tuy theo thao tac cho ban doc muon, nhan
sach tra cua ban doc hay nhép thém sach.

Cdc rang budc trén khi bj vi pham sé hién ra théng bdo bang tiéng Viét.

3) Nhap dir li¢u cho cac bang.

4) Viét Stored Procedure CapNhatSach (X, ThaoTac) thuc hién cap nhat sb lugng cua cubn
sach c6 ma s6 X ting hay giam 1 don vi tuy theo thao tic cho nhan tra sach hay cho muon
sach, trong d6 SoLuong luén ludén thoa diéu kién >=0. Néu ThaoTac=1 14 cho muon séach,
ThaoTac = 2 14 nhén sach tra. X va ThaoTac 13 2 tham s6 input.

5) Phén tich va xdy dung cac thu tuc thuong trd, cac ham can thiét.

6) Thiét ké, phan tich xir 1y va 1ap trinh cho cac form sau (luu y dam bdo cdc rang budc toan
ven dir liéu).

a) Form cdp nhat (thém, x04, stra) va xem thong tin cia ban doc (frmNguoiMuon):

Mguoi Muon @

Thing tin ban doc
b3 the: Tén ban doc:
Bia chi Bign thaa
Danh zach ban doc:
STT b3 the Tén ban doc Blia chi Bién thoai

wem | [ Them | | sta | [ Mea | [ L | [ Thoat
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b) Tuong tu thiét ké cc form cip nhat thong tin thé loai (frmTheLoai) va form cap nhat
thong tin nha xuat ban (frmNhaXuatBan).

¢) Form tra ctu sach (frmTraCuu):

Tim sach

TRA cUU SACH

Thing tin d& Fm:

Toade | | Téogis | |
Teén the losi| v| Tentxe: | v|
Tim | Tmmai | [ Theat
K. qua tim thay:
STT M3 ssch | Tdads Ticgda | ThEloai  Nhax.  S6Mg.

d) Form nhap thong tin sdch (frmSach):

Nhap sach

£

Thing tin s5ch ’
M3 sach: | | Tua d& | |
Nzm XB: | - M3 the |0€_|i3l_ vi Tén thé loai: | | o'
Tée gia: | | 56 lugng: | | Mgdwnhap: | |
MaHS: | | Tennxs: | |
Chi tigt sich dF nhap

STT | M3szdch | Tdadé NimXB M5 ThEloai | Ténthél. Técgid Sohi. | Ngay nbip
£ | 3

| e bt ca | Luu ofd liu |11 Thodt |
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e) Form xur ly mugn/tra sach:

Xu Ly Muon Tra sach

Thang tin doc gia: Thao tac
M3 the: I ~|  Teén doc gia: | |
56 dién thoai: | ! Pia chi: | | Mudn
Thing tin chi tigk MUdnAtrd sach
M3 sach: | v| Tdade: | | e
Tac gia: | | Mgay mugn:| | Moy bra: i
Sia
Sach dana mudn;
STT  Ma=ach Tuade Tac gia Mgay mddn Mgay tra Luu
Xem
Thoét
e | >
54 lidng: |

f) Thiét ké form chinh (frmManHinhChinh) v6i bé tri menu pht hop dé goi st dung cac
form trén.

7) Tuong tu nhu ciu 6, ap dung thiét ké chuong trinh theo mé hinh 3 16p.
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