!'- Managing Transactions, Locks



i NOI dung

= Dinh nghia Transactions

= Thudc tinh cua Transactions
s Cac loa1 Transaction

s Cong dung Transaction log
= Dinh nghia Lock

= Céac van dé dong thoi (Concurrency
problem).

s Cic kiéu Lock



i Transaction

= Giao dich la mot don vi x& ly nguyén t6 bao gom mot hodc nhiéu
|énh thuc hién dong th&i cac l1énh twong tac dén CSDL

= C4c Iénh trong mét giao dich thuyc hién theo nguyén tdc hoac
tat ca déu thanh cdng hoac mdt 1énh that bai thi toan bd giao
dich that bai.

= Néu viéc thyc thi mét Iénh nao do bi that bai thi di liéu phai
rollback trang thai ban dau

Vi du : Ngan hang thyc hién chuyén tién tir tai khoan A sang tai
khoan B, can thuwc hién hai cdng viéc :

trir tién cla tai khoan A,

tang tién cla tai khoan B



‘L Transaction

VD: giao dich chuyén khoan 50$ tir tai khoan A sang tai

khoan B
read(A) INSERT
A:=A-50 f )
. UPDATE
write(A) . :

read(B) DELETE liiansaction
B:=B + 50 UPDATE

write(B) INSERT|




* Transaction Properties




i Thuéc tinh cua Transaction

Tinh nguyén tir (Atomicity): néu mét lénh nao dé trong
transaction bij fail thi di liéu tr& lai trang thai ban dau.

Tinh nhat quan (Consistency): Tinh nhat quan doi héi sau khi
giao tac két thuc, cho di la thanh cong hay bi 16i, tat ca di liéu
phadi & trang thai nhat quan (ttrc 1a sy toan ven di¥ liéu phai luén
dwoc bao toan)

Tinh c6 lap (Isolation): D liéu khi hiéu chinh dwgc thwe hién b&i
cac Transaction phai doc lap v&i cac hiéu chinh khac cua cac
Transaction dong th&i khac.

Tinh bén virng (Durability): sau khi giao dich thanh cong két qua
cua giao dich dwoc duy tri trong CSDL.



i Cac thuoc tinh cta Transaction - ACID

= D& dam bdo tinh Atomic cla giao dich, ngudi dung
can diéu khién twdng minh viéc Rollback cua giao
dich.

= Kiém tra 16i khi thwc hién méi Iénh trong giao dich dé
Xt ly rollback.

= Vi du: viét tha tuc chuyén tién tir tai khoan nay dén
tai khoan khac

taikhoan (MaTK, TenTK, SoduTK)



Cac thudc tinh cua Transaction - ACID

Vi du:

create proc usp_ ChuyenKhoan
@tkdi char(10), @tkden char(1l0), @sotien int
as
begin
begin try
BEGIN TRAN
SET XACT_ABORT ON
update TaiKhoan
set SoDuTK=SoDuTK-@sotien
where MaTK= @tkdi

update TaiKhoan
set SoDuTK=SoDuTK+@sotien
where MaTK=@tkden
COMMIT TRAN
end try
begin catch
declare @loi nvarchar(100)
set @loi=N'Ldi:'+ Error message ()
raiserror (@loi,l6,1)
ROLLBACK TRAN
return
end catch
end



i Quan ly cac trang thai Transaction

Active : Trang thai khéi dau, giao dich gilr trong
trang thai nay trong khi n6 dang thwc hién

= Partially committed: Sau khi 1&nh cudi cing dwoc
thwe hién.

= Failed: Sau khi phat hién rang suw thwc hién khéng
thé tiép tuc dwoc nira.

= Aborted: Sau khi giao dich da bi “roll back” va CSDL
da phuc hdi lai trang thai cia né trwde khi khéi dong
giao dich.

= Committed: Sau khi thwc hién thanh cong giao dich.



‘-LQuén ly cac Transaction -trang thai

partially

comniittj committed

tailed aborted




MO hinh Transaction trong SQL

= Giao tac SQL dwoc dinh nghia dwa trén cac cau lénh
Xt ly giao tac sau day:
= BEGIN TRANSACTION: Bat dau mét giao tac
= SAVE TRANSACTION: Banh dau mét vi tri trong giao tac
(goi la diém danh dau).
» ROLLBACK TRANSACTION: Quay lui tr& lai dau giao tac
hoac mét diem danh dau trwée doé trong giao tac.
= COMMIT TRANSACTION: Banh dau diém két thiic mot giao
tac. Khi cau Iénh nay thwc thi ciing c6 nghia la giao tac da
thwe hién thanh cong.
= ROLLBACK [WORK]: Quay lui tr& lai dau giao tac.
=« COMMIT [WORK]: Banh dau két thic giao tac.



i MO hinh Transaction trong SQL

= CU Phap:
BEGIN TRANSACTION
SQL Statements
COMMIT | ROLLBACK TRANSACTION



i MO hinh Transaction trong SQL

Chung ta c6 thé s dung TRY...CACTH hoéc IF cung
vOoi TRANSACTION

BEGIN TRY
BEGIN TRAN
-- Code for your transaction
COMMIT TRAN
END TRY
BEGIN CATCH
-- output an error message
ROLLBACK TRAN
END CATCH



i MO hinh Transaction trong SQL

= Vidu 6.1: Giao tac dudi day két thuc do 1énh
ROLLBACK TRANSACTION va moi thay déi vé mat
di¥ liéu ma giao tac da thwe hién (UPDATE) déu
knong co tac dung.

BEGIN TRANSACTION giaotacl

UPDATE monhoc SET sodvht=4 WHERE sodvht=3

UPDATE diemthi SET diemlan2=0 WHERE diemlan2 IS
NULL

ROLLBACK TRANSACTION giaotacl



i MO hinh Transaction trong SQL

= Giao tac dwdi day két thac béi 1éenh COMMIT va thuc
hién thanh céng viéc cap nhat di¥ liéu trén cac bang
MONHOC va DIEMTHI.

BEGIN TRANSACTION giaotac2

UPDATE monhoc SET sodvht=4 WHERE sodvht=3

UPDATE diemthi SET diemlan2=0 WHERE diemlan2 IS
NULL

COMMIT TRANSACTION giaotac2



i MO hinh Transaction trong SQL

declare @tranname varchar(20)
select @tranname ='"MyTran'
Begin tran @tranname
use Northwind
delete from [Order Details] where
OrderID=10248
RollBack transaction @tranname
select * from [Order Details] where OrderlD=10248
Go



i MO hinh Transaction trong SQL

declare @tranname varchar(20)
select @tranname ='"MyTran'
Begin tran @tranname
use Northwind
delete from [Order Details] where
OrderID=10248
Commit tran @tranname
select * from [Order Details] where OrderlD=10248
Go



MO hinh Transaction trong SQL

Begin Tran
use Northwind
Update Products
set UnitPrice =UnitPrice +10
where ProductName like 'A%
If(select MAX(unitprice) from Products where ProductName like

'A%")>100
Begin
RollBack tran
Print ‘Transaction rolled back'’
End
Else
Begin

Commit Tran
print "Transaction committed’
End



uan ly cac Transaction
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ti&n hanh

Trang thai CSDL A ? A .
it ki gao e > | | Hoat d0ng cua mot transaction
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i Transaction

= Vi du vé rollback va commit transaction

Begin tran

--Thao tac 1

--Thao tac 2

Save tran nhan_1

--Thao tac 3

--Thao tac 4

Rollback tran nhan_1
--Thao tac 5

--Thao tac 6

Commit tran / Rollback tran

Trong vi dy nay, khi chay dén dong l1énh
“Rollback tran nhan_1”, cac thao tac 3 va
s€ b1 huy bo. Trong

khi 4y cac thao tac 1 va 2 thi khong bj huy
bo. Sau d6 SQL Server sé van tiép tuc lam
nodt cac thao tac 5 va 6.

Néu cau 1énh cudi 1a “commit tran” thi ca
thao tac 1, 2, 5 va 6 s€ duoc

lru bén ving vao co sd dit liéu. Nguoc laj
néu cau 1énh cudi 1a “rollback tran” thi cé
thao tac nay s€ b1 huy bo.

21



Using SAVE TRAN

Thuc thi 1 transaction véi diém ding

select * from [Order Details] where ProductID in(3,7)
Begin Tran
use Northwind
Update Products
set UnitsInStock =UnitsInStock+20
where ProductName like 'A%’
Update [Order Details]
set Discount =Discount+0.25 where ProductID in (3,7)
SAVE TRAN tranl



Using SAVE TRAN

Update [Order Details]
set UnitPrice =UnitPrice +10
where ProductID in (3,7)
Update [Order Details]
set Discount =Discount+0.5 where ProductID in (3,7)
If (Select discount from [Order Details] where ProductID In(3,7))<1
Begin
print "Transaction 1 has been committed but transaction 2  has been
2 has not been committed'
RollBack tran tranl

End

Else

Begin
print 'Both the transactions have been committed'
Commit Tran

End

select * from [Order Details] where ProductID in(3,7)



Using SAVE TRAN

Dung Transaction va co ché quan 1y 161

Begin try
begin tran
Update products

set Unitsinstock =100 where ProductID in (3,7)
update [order details]
set quantity =Quantity +100 where ProductID in(3,7)
Commit tran

end try

begin catch

rollback tran
raiserror (‘Transaction Error',16,1)
return

end catch



i Cac loai Transaction

= EXxplicit — Tuong minh

= Implicit — Khong tudéng minh

= Auto commit transaction - Giao tac tu
dong chuyén giao

= Distributed Transactions



xplicit Transaction_Transaction twong minh

= La mot Transaction phai dinh nghia bat dau mot Transaction
(Begin Transaction) va két thiic mot transaction(Commit
Transaction)
BEGIN TRAN[SACTION]
-- T-SQL statements

- @@TRANCOUNT =1
IF <some error condition>

ROLL BACK
ELSE
COMMIT
- @@TRANCOUNT =0
= Tao diém lwu (SAVE POINT)

save tran tén_diém_lwu
= Huy nhi¥ng gi sau diém Iwu néu rollback



xplicit Transaction_Transaction twong minh

= begintrantl
= |&nh | khéi_lénh
= Save tran sl
= lénh | khéi_lénh
= rollback tran s1 => chwa cham dt t1 1&nh | khoi_lénh

 commit tran tl

@@TRANCOUNT Tra vé so thir tr ma Transaction dwoc mé, toi da long 32
cap, khong nén long nhau.

=> Rollback tran sl chi hity bo két qud sau lénh save tran sl va
tiep tuc lam tiep (giao tac tl van con).



Implicit Transactions(Ngam dinh)

= Khi mot Connection dang mdo trong ché do Implicit, SQL
Server bat dau mot Transaction moéi mot cach ty dong sau
khi Transaction hién hanh hoan tat hoic Roll back.

= Ban khong caanat dau mot transaction, ban chi can Commit
hay Rolback moi transaction.

= Ché d0 Implicit transaction phat sinh mot chudi cac
Transaction lién tuc.
= Thiét l1ap théng so :
SET IMPLICIT_TRANSACTIONS ON|OFF



i Implicit Transactions(Ngam dinh)

= Sau khi ché do Transaction implicit da dugc bat
ON cho mdt két noi, SQL Server tu dong bat dau
mot transaction khi no thuc thi bat ky cac 1énh
Sau.

ALTER
TABLE

REVOKE
CREATE
SELECT
DELETE
INSERT

UPDATE
DROP
OPEN
FETCH

TRUNCATE
TABLE

GRANT



i Autocommit Transaction

= Autocommit mode: mé hinh quan ly transaction
mac dinh cua SQL Server.

= M0t giao dich dwge committed néu thyee hién thanh
cong hay tra nguoc vé lai ban dau (roll back) néu
gap loi.

= Lénh BEGIN TRANSACTION vwot quyén
autocommit mac dinh.



i Distributed Transactions

= La mot loai Explicip Transaction nhung giao tac cuia no
lién quan nhiéu Server. Su quan |y phai duogc két hop gitta
cac nha quan ly tai nguyén cta cac server va diéu nay goi
|a transaction manager.

= Céc Transaction trong mot server 14 nhimg tham chiéu tir
nhiéu Database, thuc ra cling la mdt Distributed
Transaction.

= Transaction log: dung dé ngin chin nguoi dung hiéu
chinh dir liéu anh hudng tir c4c transaction chua hoan tat.



i TRANSACTION LOG

= Dung dé theo vét tat ca cac giao dich
= Phuc hoi di¥ liéu

= M6t transaction log gom:
= M6t record danh dau bat dau 1 transaction
= Thong tin vé transaction
Thao tac (cap nhat, xéa, chén)
Tén cac object anh hwdng béi transaction
Gia tri trwéc va sau cua cac field dwoc cap nhat.
Con tré trd dén dong trwédc va sau trong cung 1 transaction

= M6t record danh dau két thic transaction



TRANSACTION LOG (tt)

TABLE 9.1 A TRANSACTION LoG

TRL | TRX PREV OPERATION | TABLE ROW ATTRIBUTE BEFORE | AFTER
ID | NUM | PTR PTR D VALUE | VALUE

341 101 Nl START ##+4fart Transaction
352 101 341 363  UPDATE PRODUCT 1558-QW1  PROD_QOH 25 23
363 101 352 365  UPDATE CUSTOMER 10011 CUST BALANCE 52575 61573

365 101 363  Null COMMIT *##++ End of Transaction

TRL_ID = Transaction log record ID PTR = Pointer to a transaction log record ID
TRX_NUM = Transaction number

(Note: The transaction number is automatically assigned by the DBMS.)



i Céng dung cua Transation

= Phuc hoi cac Transaction dic biét: Khi mot Appllcatlon dua
ra 1énh ROLL BACK hay SQL nhan ra mot 161, thi bang ghi
log duoc dung dé Roll Back bat ky hiéu chinh trong sudt quéa
trinh Transaction chua hoan tat.

+ Phuc hoi tat ca cac Transaction chwa hoan tat khi SQL
Server duoc bat dau.

» Hoan tra lai Database lai dén mot thoi diém bi 16i : Nhim
dam bao khong phat sinh mau thuan khi cé su co.



O

i Cac lénh khéng hop I€ trong Transactions

= ALTER DATABASE = LOAD

= DROP DATABASE TRANSACTION

= RESTORE DATABASE = DUMP

« CREATE DATABASE | RANSACTION

. DISK INIT = BACKUP LOG

= LOAD DATABASE  * RECONFIGURE
= RESTORE LOG

= UPDATE STATISTICS



Ham XACT_STATE

* Chira yéu cau dang chay hién thdi cé transaction ngu Qi
dung nao dang hoat déng khong va transaction do cé thé
dwoc commit hay khong?

Yéu cau hién thoi co 1 transaction ngwoi dung dang
hoat dong co thé commit dwoc

Khong co transaction nao dang hoat dong

Yéu cdu hién thoi 6 1 transaction ngudi dung dang hoat
dong nhung c6 16i nén transaction dugc xem la
uncommittable, khong thé commit hay rollback vé diém
ding . Yéu cadu khong thé “write” duoc chon dén khi
transaction duoc rollback hoan toan.




i Ham XACT STATE

BEGIN TRY
BEGIN TRAN
DELETE from Products where ProductID =100
commit tran
END TRY
BEGIN CATCH
IF (XACT_STATE())=-1
BEGIN
print "The transaction is in an uncommitable
state' +'Rolling back transaction'
Rollback tran
END
END CATCH



Ham XACT_STATE

IF (XACT_STATE())=1
BEGIN
print "The transation is committable'
+'Committing transaction'
COMMIT TRaN
END
IF (XACT_STATE())=0
BEGIN
print 'No The transation is committable’
+'Committing transaction'
RollBack tran
END
END CATCH
GO



i biéu khién dong thol
= Khai niém: 1a sw két hop x& ly déng thdi nhirng
transaction trong 1 hé CSDL da nguw¢i dung
= Muc tiéu: ddm bado sw tuan tw cla cac transaction dé
khdng gay nén cac van dé vé nhat quan va toan ven
dr lieu sau day:
= Lost updated: Mat di liéu khi cap nhat
= Dirty Read: Doc di liéu rac
= Unrepeatable Read: Khéng thé doc lai
= Phantom Read: Doc di¥ liéu ma.



biéu khién dong thoi (tt)

Lost Updates (tbn that cap nhat):

= Tinh trang nay xay ra khi c6 nhiéu hon mét giao tac cung
thwe hién doc va cap nhat trén 1 don vi di¥ liéu. Khi do, tac
dung cua giao tac cap nhat thwc hién sau sé de Ién tac dung
cua thao tac cap nhat trwdc.

"Tellers™

transaction A transaction B
10 account x 00
D balance 1000 € Pa—

“T will take 200 €7 “T will take 500 €7

1. Read account x

2. Read account x

3. balance = balance -200
4. balance = balance -500

5. Write account x

E )

Lost update! 6. Write account x

time




* Mat dir liéu khi cap nhat - Lost updated

s Xeétvidu:
e P, va P, xur Iy dong thoi:
P, P,
t) Read(A) A=20
t; Read(A) A=20
3 A=A-5 A=15
ty A=A+10 A=30
ts | Write(A) A=15
ts Write(A) A=30
t; Read(A) A=30




biéu khién dong thoi (tt)

= Lost Updates

TRANSACTION COMPUTATION
T1: cong 0.5 diem mark = mark + 0.5
T2: trir 3 diém mark = mark -3
Time Transaction step Stored valued
1 T1 Poc mark 6
2 T1 Mark = mark +0.5
3 T1 Ghi mark 6.5
4 T2 Poc mark 6.5
5 T2 Mark = mark - 3
6 T2 Ghi mark 3.5




i bicu khién dong thoi (tt)

= Lost Updates

Time Transaction step Stored valued
1 T1 Poc mark 6

2 T2 Poc mark 6

3 T1 Mark = mark + 0.5

4 T2 Mark = mark — 3

5 T1 Ghi mark 6.5

6 T2 Ghi mark 3.0




A o A? A \ °
biéu khién dong thoi (tt)
= Dirty Read (doc di liéu sai): Xay ra khi mét giao tac thwc hién
doc trén moét don vi dir lieu ma don vi dir lieu nay dang bi cap

nhat b&oi mot gia}o tac khac nhwng viéc cap nhat chwa duoc xac
nhan da hoan tat.

transaction A transaction B
PN account x: PN
“What is the balance 1000 € “T will take 500 €~

current balance?”

» Read account x

balance = balance -500

< Write account x

-
+

Read account x

- ROLLBACK

v :
tume 44



*Doc dit liéu rac - Dirtty Read

s P, va P, xtr ly dong thoi:

Pl PZ

t; | Read(A) A=50

t, Read(B) B=30
t; B=B+10 B=40
ts Write(B) B=40
ts | Read(B) B=40

s C=A+B C=90

t; Print(C) C=90

ts Rollback




biéu khién dong thoi (tt)

= Nonrepeatable Read: Tinh trang nay xay ra khi mot giao tac A vira
thwe hién xong thao tac doc trén mét don vi dir liéu thi giao tac
khac B lai thay dbi (ghi) trén don vi di¥ liéu nay. Biéu nay lam cho
lan doc sau dé cda A khdng con nhin thay dir liéu ban dau niva.

transaction A transaction B
010 010
e P
1. SELECT ..FROMtable .-~ , [ ]
WHERE ... ; P A
2. UPDATE table
result setl r\ XXX SETc= ..
Sy ] WHERE __ :
o DELETE FROM table
Y — WHERE ...
3 SELECT..FROMtable / - L1 COMMIT;
WHERE .- L
-
result set2
4. COMMIT
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* Khong thé doc lai - Unrepeatable Read

« P, va P, xir Iy ddng thoi: a

P, P,
t; Read(A) A=50
t Print(A) A=50
t; Read(A) A=50
ty A=A+10 A=60
ts Write(A) A=60
ts Read(A) A=60




biéu khién dong thoi (tt)

= Phantom Reads (doc cidc mau tin ma): La tinh trang ma mét giao
tac dang thao tac trén mét tap dir lieu nhwng giao tac khac lai
chen thém hoac xb6a di cac dong dir liéu vao tap dir liéu ma giao
tac kia quan tam.

transaction A transaction B
e "
1
1. SELECT _FROMtable .-, [ ]
S A —
2. INSERTINTO table (..)
result sett Y 7 VALUES (...);
N O] «——— UPDATE..
; I SET col = <matching value>
WHERE _.
3. SELECT..FROMtable / 1
WHERE ... ; ‘,/’ COMMIT;
result set2

«——  Phantom row(s)

4. COMMIT
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* Poc dir liéu ma — Phantom Read

A=50 B=30
C=70

e P, va P, xur Iy dong thoi:

PI Pz
t Read( 40) A=50
5 C=70
l; Write(C) C=70
ty Read( 40) A=50 C=70




i bicu khién dong thoi (tt)

Uncommited data: mi quan hé chwa dwoc chuyén giao:

= Xay ra khi giao tac th&r 2 chon 1 hang dang dwoc cap nhat
bdi 1 giao tac khac. Giao tac thir 2 doc dir liéu lic chwa
dwoc cdng nhan va cé thé bi thay dbi bdi giao tac dang

thwc hién viéc cap nhat.



biéu khién dong thoi (tt)

= Uncommited data

TRANSACTION COMPUTATION
T1: cong 0.5 diém mark = mark + 0.5
T2: trir 3 diém mark = mark -3
Time Transaction step Stored valued
1 T1 Poc mark 6
2 T1 Mark = mark +0.5
3 T1 Ghi mark 6.5
4 T1 Rollback
5 T2 Poc mark 6.0
6 T2 Mark = mark - 3
7 T2 Ghi mark 3.0




biéu khién dong thoi (tt)

= Uncommited data

Time Transaction step Stored valued
1 T1 Poc mark 6

2 T1 Mark = mark +0.5

3 T1 Ghi mark 6.5

4 T2 Poc mark 6.5

5 T2 Mark = mark — 3 3.5

6 T1 Rollback

7 T2 Ghi mark 3.5




i biéu khién dong thoi (tt)
Inconsistent retrievals: phan tich khdng nhat quan
= XAy ra khi giao tac the 2 truy xuat cling 1 hang nhiéu
lan va di¥ liéu méi lan doc moi khac. Phan tich khéng
nhat quan twong tw nhw modi quan hé chwa dwoc
chuyén giao, mét giao tac khac dang thay doi div liéu
trong khi giao tac th& hai doc dir liéu.



biéu khién dong thoi (tt)

= Inconsistent retrievals

TABLE 9.9 READ/WRITE CONFLICT SCENARIOS: CONFLICTING DATABASE OPERATIONS MATRIX

TRANSACTIONS

Read Read
Read Write
Write Read

Write White




biéu khién dong thoi (tt)

= Inconsistent retrievals

WHERE SID =142’

T1 T2
SELECT sum(mark) UPDATE enroll
From enroll SET mark = mark +3

WHERE SID="142" AND CID
='C071

UPDATE enroll
SET mark = mark - 3

WHERE SID= 142" AND CID
='C02’




Tinh chat cua thao tac trong giao tac

= Tinh twong thich:

Hai thao tac Oi, Oj la twong thich v&i nhau néu két qua cla viéc thuc hién
dong th&i Oi,0j cling gidbng nhw két qua cua viéc thwc hién tuan ty Oi, Oj

hay Oj, Oi
T, T,

Read A— a, Read A— a,

Oy a;+1—a a*2 — a, 0,
Printa, Print a,
Read A— a, Read A— a,

O, a;+5—a a,*2 — a, 0,
Writea,— A Write a,— A
Read A— a, Read A— a,

Op; a;t2—a at7—a O.;
Writea,— A Write a,— A
Read B— b,

O by +1—Db
Write bl_) B

O,,vao, la
twong thich

O,, va O,, khong
twong thich

0,5 va O,; khdng
twong thich

O,, twong thich voi
cac thao tac con lai

56



Tinh chat cua thao tac trong giao tac

= Tinh kha hoan vi:

Hai thao tac O; va O; (O; thudc T, O; thudc T)) 1a kha hoan vi néu két
qua thyc hién O;,O; hay O;, O; la nhw nhau

T, T,
Read A— g, Read A— a,
Oy a+1—a "2 — a, Oy
Print a, Print a,
Read A— a, Read A— a,
O a+35—a "2 — a, On
Write a,— A Write a,— A
Read A— a, Read A— a,
Oy a+2—a H+7T—a Oy
Write a,— A Write a,— A
Read B— b,
Ou b, +1— b,
Write b,— B

kha hoan vi

0O,, va O,, khéng
kha hoan vi
khoéng kha hoan vi

O,, kha hoan vj vo&i
cac thao tac con lai

57



Tinh chat cua thao tac trong giao tac

- Nhan xét:
. Céc thao tac truy xuat cac don vi di¥ liéu khac nhau
la twong thich va kha hoan vi

. Céc thao tac truy xuat trén cung don vi di liéu:
Read — Read — kha hoan vij
Write — Write — khdng c6 tinh kha hoan vi
Read — Write — khdéng c6 tinh kha hoan vi
Write — Read — khéng co6 tinh kha hoan vi
- Hai thao tac khéng kha hoan vi thi goi la xung dét
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i Co ché khoa - Lock

= M6t giao dich P trwdc khi mudn thao tac (Read/Write)
trén moét don vi div liéu A phai phat ra mot yéu cau
xin khoa: Lock (A).

= Néu yéu cau dwoc chap nhan thi giao dich dwoc
phép thao tac trén dir liéu A

= Sau khi thao tac xong thi giao dich P phai phat ra
lénh giai phdng A: unlock (A)



s Vi dl_]:

* Co ché khoa - Lock

T; T
1y Roadi(}y), A=50
t, RoekiA), A=50
t, | A=A-30 A=20
T A=A+30 A=80
15 Write(A) A=20
173 Write(A), Unlock(A) A=80
ty Read(A), Unlock(AJA=80

T) T
1y | Lock(A)Read(A)
1§ A=A-30
3 Write(A)
17} Read(A), Unlock(A)
s LOCk(A), Read(A)
s A=A+30
ty Write(A), Unlock(A)




i Types of Locks

= Basic locks
= Shared (LS)
= Exclusive (LX)

= Special situation locks
= Intent
= Update
= Schema
= Bulk update



i Types of Locks

v'Share locks : duoc dung cho nhiing thao t&c ma khong lam
thay doi hay cap nhat dit liéu nhu 1énh Select.

v'Exclusive locks : dugc dung cho nhirng thao tac hiéu chinh di
liéu nhu Insert, Update, Delete.

v'Update locks : diing trén nhitng tai nguy&n ma c6 thé cap nhat.
v'Insert Locks : Dung dé thiét 1ap mot Lock ké thira.

v'Scheme locks : duogc ding khi thao tac thudc vao gian d6 cua
Table la dang thuec thi.

v'Bulk Update locks : Cho phép chia sé cho Bulk-copy thi hanh.
v'Deadlock : xay ra khi cO su phu thudc chu trinh gitra hai hay
nhiéu luéng cho mdt tip hop tai nguyén nao dé



Khoa doc va khoa ghi

= Read lock = Shared lock (Slock)

Giao dich gitr Slock duwoc phép POC dir liéu, nhwng khdng dwoc
phép ghi.

Nhiéu giao dich c6 thé déng thoi gid nhiéu Slock trén cing mot
don vi di¥ liéu.

= Write lock = Exclusive lock (Xlock)

Giao dich gitr Xlock dwoc phép GHI+ DOC di liéu
Tai mét thoi diém chi c6 tdéi da mét giao dich dwoc quyén gid
Xlock trén mét don vi dir liéu.

Khong thé thiét 1ap Slock trén don vi di¥ liéu dang cé Xlock



i Khoa dv dinh ghi — Update lock

Ulock dwge st dung khi doc dir liéu véi dw dinh ghi lai dir liéu
nay.

= Ulock la trung gian gitra Slock va Xlock

= Khi thuwe hi§n thao tac ghi lén di liéu thi bat budc Ulock phai tw
déng chuyén thanh Ulock

= Giao dich gilr Ulock dwoc phép BDOC va GHI dir liéu.

= Tai moét thoi diém chi c6 mot giao tdc dwoc quyén gitba Ulock
trén moét don vi dir liéu.

= CO thé thiét Iap Slock trén don vi di¥ liéu c6 Ulock



Khoa true tiép trong cau lénh

SELECT ...
FROM tablel WITH (lockl [, lock2,..] )
WHERE ...

DELETE FROM tablel WITH (lockl [, lock2, ..])
WHERE ...

UPDATE tablel WITH (lockl [, lock2, ..])
R wiviv
WHERE ...




i Céc murc ¢o lap cta giao dich

= Muc dich:
« Tu dong dat khéa cho céc thao tac doc trong két
nGi dé dir liéu hién hanh
= SQL ho tro cac mirc coO lap
= Read Uncommitted
= Read Committed (The default)
= Repeatable Read
= Serializable



iCéc mirc cO 1ap cua SQL Server DB Engix

1. Read uncommitted: cac l&énh c6 thé doc cac hang bi
chinh b¢&i cac transaction khac du chwa dwoc commit

>, Read committed: cac |énh khéng thé doc di¥ liéu d3
bi stra dbi nhwng chwa commit b&i cac transaction
khac

5. Reapeated read: cac Iénh khong thé doc di liéu da bi
stra dbi bdi cac transaction khac va khéng co
transaction nao co thé stra doéi di lieu da dwoc doc
bdi transaction hién hanh cho dén khi transaction
hién hanh hoan tat.



*éc mirc cO lap cua SQL Server DB Engine

s, SNAPSHOT: d& liéu dwoc doc béi bat ky
Iénh nao trong 1 transaction thi s€ dwoc gity
giong nhw luc bat dau transaction.

5.  SERIALIZABLE



énh DBCC USEROPTIONS

= Dé xac dinh mirc cd 1ap hién hanh, dung
|énh DBCC USEROPTIONS

USE QLBH

GO

SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ

GO
DBCC USEROPTIONS
GO



ham vi cua mrc ¢0 lap

=  Khi muc co lap dwoc xac dinh, khoa dung
tat ca lénh DML trong phién lam viéc do sé
theo murc coO lap nay.

= Murc ¢ 1ap nay duy tri cho dén khi phién
lam viéc két thuc hay murc cé 1ap duoc cai
dat mrc moi.



énh thay doi mire ¢6 lap

= SET TRANSACTION ISOLATION LEVEL

{READ UNCOMMITTED
READ COMMITTED
REPEATABLE READ
SNAPSHOT
SERIALIZABLE }

N




énh thay doi mire ¢6 lap

= Vidu:

SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ

GO

BEGIN TRANSACTION

SELECT * FROM ORDERS

SELECT * FROM CUSTOMERS

COMMIT TRANSACTION



Read uncommited

= Déc diém
= Doc di¥ liéu: khdng can thiét 1ap Slock

= Ghi di¥ liéu: SQL Server tw ddng thiét 1ap Xlock trén don vi
di liéu dwoc ghi. Xlock dwoe gitr cho dén hét giao dich



i Read uncommited

= Khi transaction thwc hién & mic nay, cac truy van
van c6 thé truy cap vao cac ban ghi dang dwoc cap
nhat b&i moét transaction khac va nhan dwoc div liéu
tai thoi diém do6 mac du dir liéu d6 chwa dworc
commit



Read uncommitted va Lost Updated

KHACHHANG

[ Mok TenkH Dachi DenThoat

"RH001 XYZ Da Ning 0511.3246135

KH002 Goang Nam—0510,6333444

KHO03 Hué 0988.148248

KHO04  of //CBng ty TNHH An Phuc D3 Ning 0511.6987789

KHO0S $ Huynh Ngoc Trung QuingNam  0905.888555 a%.

KHO06 / Cifa hang Trung Tin Da Ning NULL

7 T T2 .
BEGIN TRAN
SET TRANSACTION ISOLATION LEVEL
READ UNCOMMITTED
v e o~
e SET TRANSACTION ISOLATION LEVEL

WHERE MaKH~ 'KHOO1' READ UNCOMMITTED
WAITFOR DELAY '00:00:05' QFOATE RIACUUALG

SET TenKH~ 'XYZ'
WHERE MaKH= 'KHOO1'

SELECT TenKH COMMIT TRAN

FROM KhachHang
WHERE MaKH= 'KHOO1'

COMMIT TRAN




Read uncommitted va Lost Updated

KHACHHANG
MaKH TenkH DiaChi DienThoai
< [xH001 ABC Da Nang 0511.3246135
KHO002 hang Hoang Ga Quang Nam  0510.6333444
KHO03 Nauyén Lan Anh Hué 0988.148248
KH004 & f Congty TNHH An Phudc D3 Nang 0511.6987789
KHOOS & Huynh Ngoc Trung Quing Nam  0905.888555
KH006 Cifa hang Trung Tin Da Nang NULL
/
T1 T2
BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ UNCOMMITTED

UPDATE KhachHang

SET TenKH~ 'ABC’

WHERE MaKH= 'KHOO1'

WAITFOR DELAY '00:00:05°

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ UNCOMMITTED

SELECT TenKH FROM KhachHang
WHERE MaKH= ‘KHOO1'

COMMIT TRAN

ROLLBACK TRAN




Read uncommited

= Uu diém:
= Giai quyét van dé Lost Updated
= Khong can thiét 1ap Slock, khéng can tré giao dich khéac gitra
Xlock.
= Han cheé:

= CO kha nang xay ra 3 van dé cla truy xuat dong thoi: Dirty
Read, Unrepeatable Read, Phantom



Read commited

= Dic diém
= Poc dir liéu: SQL tw déng thiét lap Slock trén don vi dir liéu
dwoc doc, Slock dwoc giai phong ngay khi doc xong.

= Ghi dir liéu: SQL ty dong thiét lap Xlock trén don vi di liéu
dwoc ghi, Xlock dwoc gitr cho dén khi két thac giao dich.



i Read commited

= Day la mirc isolation mac dinh. Transaction sé khéng
dgc dwoc di¥ liéu dang dwoc cap nhat ma phai doi
dén khi viéc cap nhat thwec hién xong.

= Tranh dwoc dirty read nhw & murc trén



* Read commited va Dirty read

= Vidu: KHACHHANG

MakH TenkH Dachi DienThoai

< [KH001 ABQ/an Tuyén Da Ning 0511324613
KH002 hang Hoang Ga Quang Nam  0510.6333444
KH003 Nguyén Lan Anh Hué 0988.148248
KHO04 &' f Céngty TNHH An Phudc  Dd Ning 0511.6987789
KHOOS &5 Huynh Ngoc Trung Quing Nam  0905.888555 ’%
KH006 y Cira hang Trung Tin Da Nang NULL o

! T2 .
BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

UPDATE KhachHang

SET TenKH= 'ABC®

WHERE MaKH~ 'KHOO1'

WAITFOR DELAY '00:00:05°

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

SELECT TenKH FROM KhachHang
WHERE MaKH+- 'KHOO1'

COMMIT TRAN

ROLLBACK TRAN




Read commited va Unrepeatable read

s KHACHHANG
= Vid u  MakH TenkH —Dach DenThoai
"RH001 ABC D3 Nang 0511.3246135
KHO02 g hing Hoang Ga Quang Nam _ 0510.6333444
KHO003 uyén Lan Anh Hué 0988.148248
KHOO4  oF ty TNHH An Phudc D3 Ning 0511.6987789 |
k005 ¥ / Huynh Ngoc Trung Quang Nam  0905.888555 "3
KHO06 Cira hang Trung Tin Da Nang NULL A
ll T1 12 s

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

SELECT TenKH

FROM KhachHang

WHERE MakKH *RHOOLY*

WAITFOR DELAY °

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

UPDATE KhachHang

SET TenXHi~ "RAC"

WHERE MaKH- ‘KR

SOMMIT TRAN

SELECT TenKH
FROM XhachMang
WHERE MeKH ‘KH
[ COMMIT TRAN




Read commited

= Uu diém
= Giai quyét dwoc van dé Dirty read, Lost Updated
= Slock dwoc gidi phong ngay, khéng can tré nhiéu dén thao
tac ghi di¥ liéu cua cac giao tac khac
= Han ché
= Chuwa gidi quyét dwoc van dé Unrepeatable read, Phantom



Repeatable read

= Dic diém
= DPoc dir liéu: SQL tw dong th[ét lap Slock trén don vi div liéu
dwoc doc va gilr Slock cho dén khi két thiic giao dich
= Ghi dir liéu: SQL tw doéng thiét lap )§Iock trén don vi di¥ liéu
dwoc ghi, Xlock dwoc gitr dén khi két thiac giao dich



i Repeatable read

= Murc isolation nay hoat ddng nhu mirc read commit
nhwng nang thém mét nac nira bang cach ngan
khong cho transaction ghi vao dir liéu dang dwoc doc
b&i mot transaction khac cho dén khi transaction
khac do hoan tat



Repeatable read va van dé
Unrepeatable read

V

Vd

du

KHACHHANG
- MakH TenkH DiaChi DienThoal
'RH001 ABC Da Ning 0511.3246135__
KHO002 fa hang Hoang Ga Quang Nam  0510.6333444
KHO003 & Nguyén Lan Anh Hué 0988.148248
KHOO4 &' f Cdng ty TNHH An Phudc D3 Ning 0511.6987789
KHOO0S & Huynh Ngoc Trung Quing Nam  0905.888555 *‘5
KHO06 Cira hang Trung Tin Da Nang NULL ?_
/7 T T2

BEGIN TRAN
SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ
SELECT TenKH

FROM KhachHang

WHERE MaKH ‘KHO01'
WAITFOR DELAY '00:00:0

o

SELECT TenKH

FROM KhachHang
WHERE MakKH ‘*KHOO01"’
COMMIT TRAN

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ

UPDATE KhachHang

SET TonKH+~ 'ABC®

WHERE MaKH 'KHOOL1'

COMMIT TRAN




Repeatable read va van dé Phantom read

HANGHOA
s MaHH TenHH DVT SLCon DonGiaHH
| Vl dU | Ban ui Philip Csi 60 400000

Noteodédiherp Cé 100 350000
f9y Sharp Cai 75 350000
May giat SanYo Cé 10 350000

Bt' ]
T

oM

MG

MQ

L

v

g Méy quat ASIA céi 40 350000
%\° Ta lanh Hitachi Céi 50 350000
TiVi JVC 14WS Céi 33 350000
ﬁﬁ- [ 1¥Pad ['Cai | 100 | 10000000 3
;:\\
& T T2

BEGIN TRAN

SET TRANSACTION ISOLATION
LEVEL REPEATABLE READ
SELECT *

FROM HangHoa

WHERE SLCon - 100

WAITFOR DELAY '00:00:05°
BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ

INSERT INTO HangHoa

VALUES ('IP','lpad', 'Cai’,100,10000000)
COMMIT TRAN

SELECT *

FROM HangHoa
WHERE SLCon 100
COMMIT TRAN




Repeatable read

= Wu diém
= Giai quyét dwoc 3 van dé: Lost Updated, Dirty read, va
Unrepeatable read
= Han ché
= Chua gidi quyét dwoc van dé Phantom, do van cho phép
insert nhirng dong dir liéu thda diéu kién thiét 1ap cua Slock
= Slock dwoc gitr cho dén khi két thiic giao dich, can tré viéc
truy cap dir liéu cua cac giao dich khac



i Serializable

= Dic diém
= Doc dir Iiéu:ISQL tuJ, ddng thiét 1ap Slock trén don vi dir liéu doc
va gitr cho dén khi két thuc giao dich
= Khéng cho phép thém nhirng dong di liéu théa man dieu kién
thiét lap trén Slock
= Ghi dir liéu: SQL ty dong thiét Iép,XIock trén don vi,dﬁ’ liéu
dwoc ghi va Xlock dwoc gitr cho dén khi giao dich két thirc



i Serializable

= MUrc isolation nay tdng thém mot cap nira va khoa
toan bd dai cac ban ghi cé thé bi anh hwdng bdi mot
transaction khac, du la UPDATE/DELETE ban ghi da
c6 hay INSERT ban ghi m&i. Néu ban thay clra sb 1
bang doan code
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE
BEGIN TRAN



* Serializable va van dé Phantom

4 HANGHOA
[ ] Vl u MaHH TenHH DVT SLCon DonGiaHH
. Ban di Philip Ca 60 400000

Noteodédifhee Ca 100 350000

DM F#y Sharp Car 75 350000
MG Méy gist SanYo Ca 10 350000
x> MQ Méy quat ASIA céi 40 350000
%" TL Tu lanh Hitachi Céi 50 350000
v TiVi JVC 14WS Céi 33 350000
IP | 1pPad | Cai | 100 | 10000000
T1 T2

BEGIN TRAN

SET TRANSACTION ISOLATION
LEVEL REPEATABLE RERD
SELECT *

FROM HangHoa

WHERE SLCon 100

WAITFOR DELAY '00:00:05°
BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
REPEATABLE READ

INSERT INTO HangHoa

VALUES ('IP',‘'lpad*','Cai’,100,10000000)
COMMIT TRAN

SELECT *

FROM HangHoa
WHERE SLCon 100
COMMIT TRAN




Serializable

= Uu diém
= Giai quyét dwoc 4 van dé: Lost Updated, Dirty Read,
Unrepeatable read, va Phantom
= Han ché

= Slock dwoc gitr cho dén hét giao dich, can tré viéc cap nhat
dir liéu cua cac giao dich khac

= Khong cho phép insert nhirng dong di liéu thda man diéu
kién thiét 1ap Slock, can tré viéc thém mai div liéu cua cac
giao dich khac



Lich b

iéu (SCHEDULE )

= Lich biéu (SCHEDULE ): La mét day (c6 thi tw) cac thao tac cla
mot tap cac giao dich ma trong do thir tw cua cac thao tac trong
moi giao dich dwoc bao toan.

Vi du:

Read(A)
A=A-10
Write(A)
Read(B)
B=B+10
Write(B)

Read(B)
B=B-20
Write(B)
Read(C)
C=C+20

Write(C)

T | T2
Read(A)
Read(B)
A=A-10
B=B-20
Write(A)
Write(B)
Read(B)
Read(C)
B=B+ 10
C=C+ 20
Write(B)

Write(C)
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Lich biéu (SCHEDULE )

Lich biéu tuan tw (Serial Schedule): La lich biéu ma
trong méi giao dich cac thao tac dwoce thwe hién ké tiép
nhau, khéng co6 thao tac cua giao dich khac xen vao
(Thwe hién 1an lwot, hét giao dich nay dén giao dich
khac)

1

read(A)
A:=A-50
write (A)
read(B)

B:=B+
write (B)

Read(A) Read(B)
& A=A-10 B=B-20
Write(A) Write(B)
read(A)
temp := A *0.1 Read(B) Read(C)
A:=A- temp
write(A) B=B+10 C=C+20
read(B) ; .
B:=B + temp Write(B) Write(C)
write(B)

Read(A)
A=A-10
Write(A)
Read(B)
B=B+10
Write(B)
Read(B)
B=B-20
Write(B)
Read(C)
C=C+20
Write(C)
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Lich biéu (SCHEDULE )

= Lich biéu khdong tuan tw (Nonserial
Schedule): La lich bieu ma cac thao tac _TL T2
, i . N Read(A)
trong cac giao dich dwgc dan xen vao nhau. ——
A=A-10
B=B-20
o e
A=A -50 Read(A) Read(B) Write(B)
write(A) _— A=A-10 B=B-20 Read(B)
fgm—p; At" 0.1 Write(A) Write(B) Read(C)
wr}t—e(A) ' Read(B) Read(C) B=B+10
;seingiSO B=B+ 10 C=C+20 C=C+20
write(B) . Write(B) Write(C) Write(B)
B:= B + temp Write(C)
write(B)
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Lich biéu (SCHEDULE )

Lich biéu goi 1a kha tuan tw (Serializable): néu n6 twong dwong véi mét lich
biéu tuan tw.

Twong dwong theo n’ghTa cho ra cung mét trang thai CSDL sau khi két thuc
viéc thwc hién lich biéu.

Lich biéu bat kha tuan tw néu né khéng twong dwong véi mét lich biéu tuan
ter.

BT
Read(A)
Read(B)
AA 10
Read(A} Read(B) B=B— 20
A=A-10 B=B-20 Write(A)
; _ Write(B)
Write(A) Write(B) Read(B)
Read(B) Read(C) Read(C)
B=B+10| C=C+20 8=8+10
C=C+20
Write(B) Write(C) Write(B)
Write(C)
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Lich biéu (SCHEDULE )

Tim lich biéu tuong duong bang
phuong phap hoan vi cac thao tac lién
nhau cua 2 giao tac néu c6 the

_ T 12 | AlB C

T T2 AlB C

Read(A) 60 30 10 Read(A) 60 30 10
A=A-10 Read(B) 30
Write(A) 50 30 10 A=A-10
Read(B) 30 B = B-20
B = B+10 Write(A) 50 30 10
Write(B) 50 40 10 Write(B) 50 10 10
Read(B) 40 Read(B) 10
B = B-20 Read(C) 10
Write(B) 50 20 10 B =B+10
Read(C) 10 C=C+20
C=C+20 Write(B) 50 20 10
Write(C) 50 20 30 Write(C) 50 20 30




Lich biéu (SCHEDULE )

= Vi du: Lich biéu bat kha tuan tw

ENEENDE EEEEDD
60 30 10 60 30 10

Read(A) Read(A)

A=A-10 A=A-10

Write(A) 50 30 10 Read(B) 30

Read(B) 30 Write(A) 50 30 10

B =B+10 B =B-20

Write(B) 50 40 10 Read(B) 30
Read(B) 40 Write(B) 50 10 10
B =B-20 B =B+10
Write(B) 50 20 10 Read(C) 10
Read(C) 10 Write(B) 50 40 10
C=C+20 C=0C+20
Write(C) 50 20 30 Write(C) 50 40 30




i Phwong phap Locking

= Dung d& didu khién ddng tho
= 1 lock dwoc cap dé st dung “ddc quyén” 1 hang
muc dir liéu trong transaction hién hanh.

= 1 transaction dwoc cap lock trwée khi truy cap div
liéu; sau khi transaction hoan tat, lock phai dwoc
giai phéng

= Lock manager quan Iy nhirng théng tin vé lock.



* Phwong phap Locking (tt)

= Cac muc Locking

FIGURE 9.3 A DATABASE-LEVEL LOCKING SEQUENCE

= Database level

Time Payroll Database
= Tablelevel LS | i
P ag e IeV el 1 Lock database request—p'; | Lock database request

= b

2 locked OK WAIT
= Row level

3
= Field (attribute) level

4

5

6  Unlocked OK s> Locked

7

8

L]

Unlocked




i Phwong phap Locking (tt)

= Cac kiéu lock

= Binary Locks
= C0 2 trang thai: locked (1) or unlocked (0).

= Néu 1 object bi lock b&i 1 transaction, khéng
transaction nao dwoc str dung object do

= Néu 1 object la unlocked, bat ky transaction nao
cling c6 thé lock object dé dé sir dung

= 1 transaction phai “unlock”object sau khi hoan tat.



i Phwong phap Locking (tt)

= CAac kiéu lock n]
= EXxclusive Locks ﬁ%ﬂ
= TOn tai khi transaction ghi d@ liéu
= Duwoc st dung khi c6 kha nang dung doé dir liéu.

= M6t exclusive lock sé duwoc gan khi transaction
muon ghi di¥ liéu va di¥ liéu do chwa bi lock

= Duoc dung cho thao tac stra dbi di¥ liéu nhw 1&énh
INSERT, UPDATE hay DELETE. Bao dam la
nhiéu I&nh cap nhat khéng thwc hién trén cung 1
tai nguyén cung 1 luc



i Phwong phap Locking (tt)

= CAc kiéu lock
= Exclusive Locks
= Vi du: néu lénh Update stra ddi cac hang trong
mo&t bang ma Iénh nay cé két ndi (join) véi 1 bang
khac thi s& can bao nhiéu khoa?
= MOt khda shared cho cac hang doc dwoc trong
bang két noi

= MOt khda exclusive cho cac hang dwoc cap nhat
trong bang update.



i Phwong phap Lockmg (tt)

= CAac kiéu lock
= Shared Locks

= Mot shared lock ton tai khi cac transaction déng
thdi doc div liéu

=« M6t shared lock Ighc‘)ng lam dung d6 dir liéu khi
cac transaction dong thdi chi doc dir liéu

= M6t shared lock dwoc gan khi transaction
muon doc dir liéu va dir lieu d6 khong ton tai
exclusive lock.



i Phwong phap Locking (tt)

= CAac kiéu lock
= Intent Lockss

= DB Engine dung khéa nay dé bao vé viéc dat
khoa S hay X trén tai nguyén & muic thap hon.
Cac khoa nay ludn luén duwoc tao truwdc khi khoa
& mrc thap hon dwoc dat, nham béo hiéu co
khoa merc thap hon.

= Cac loai khoa intent la: intent shared (1S), intent
exclusive (IX) va shared with intent exclusive

(SIX).



i Phwong phap Locking (tt)

= Cac kiéu lock
= Intent Locks

= Vi du: Khéa IS dwoc yéu cau & mirc bang trwde khi khoa
S dwoc yéu cau & 1 trang hay hang bén trong bang. Nho
khoa IS & murc bang sé ngan khéng cho cac transaction
khac dat khda X trén bang nay, cai thién dwoc viéc thuc
thi vi khi d6 DB engine chi can khao sat khéa intent &
mirc bang la cé thé xac dinh 1 transaction khac co thé
chiém dwoc 1 khéa trén bang dé hay khéng ma khdng
can phai tim tirng khoa trén mdi trang hay mdi hang cda
bang do.



Phwong phap Locking (tt)

= Hai van dé véi pp locking
= Schedule cla transaction khéng kha tuan tw
= Co6 thé tao ra deadlock
= Kha tuan tw: two phase locking
= Deadlock: phat hién va ngan chan



Phwong phap Locking (tt)

= Locking two-phase

= Glao thuc two- phase Iocking xac dinh cach
transaction dat dwoc va giai phong, dam bao duoc
tinh kha tuan tw nhwng khéng tranh dwoc deadlock
serializability

= Glal doan growing: transaction lay dworc tat ca cac
khoa can thiét nhwng khong khoa di liéu. Tat ca
cac khoa dwoc dat vao locked point.

= Gial doan shrlnklng transaction glal phong tat ca
cac khoa va khong lay thém khéa mai nao



i Phwong phap Locking (tt)

= Locking two-phase
= Qui tac cho giao thirc Two-Phase Locking
= Khdng co 2 transaction nao co khoéa dung d6

= Trong cung 1 transaction khong c6 thao tac
khong khoa nao di trwwdc thao tac co khoa.

= Khéng c6 di liéu nao bi &nh hwéng cho dén khi
tat ca cac khoa lay duorc.



i Phwong phap Locking (tt)

= Locking two-phase

FIGURE 9.7 Two-PHASE LocKING PROTOCOL
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Phwong phap Locking (tt)

Nghén khda-Deadlock

= La mot hoan canh ma trong do 2 user (hay
transaction) co cac khoa trén cac doi twong
khac nhau va méi user dang ché khoa trén doi
twong cua nguwdi dung khac

= Deadlock con duwgc goi la deadly embrace



Phwong phap Locking (tt)

Nghén khda-Deadlock

= Khi bi nghén khoa, cac chwong trinh irng dung

khdng thé giai quyét bé tac nady ma DBMS phai

phat hién thay va phai gidi quyét g& bd nghén

khoa.

= Chicd 1 cach la hiy bd mét hay nhiéu giao tac
dé giai quyét bé tac.

= Nguwdi dung khéng nhan thay dwoc sw xuat hién
cua tinh trang nghén khéa, DBMS phai tw déng
kh&i ddng hay hiy bd mét hay mot sb thao tac




Phwong phap Locking (tt)

= Deadlock
= 2 transactions cung doii dé unlock di lieu
= Deadlocks ton tai khi transactions T1 va T2:
= 11 = access data items X and Y
= 12 = access data items Y and X

« Néu T1 khong unlock dir liéu Y, T2 khong thé bat
dau; va néu T2 khong unlock di liéu X, T1 khong thé
tiep tuc.



* Phwong phap Locking (tt)

s Deadlock

TABLE 9.11 How A DEADLOCK CONDITION IS CREATED

TIME TRANSACTION REPLY LOCK STATUS

Data X Data Y
1 T1:LOCK(X) OK Unlocked Unlocked
2 T2: LOCK(Y) OK Locked Unlocked
3 T1:LOCK(Y) WAIT Locked Locked
4 T2:LOCK(X) WAIT Locked Deadlock Locked
5 T1:LOCK(Y) WAIT
6 T2:LOCK(X) WAIT
7 T1:LOCK(Y) WAIT
8 T2:LOCK(X) WAIT
9

T1:LOCK(Y) WAIT




Phwong phap Locking (tt)

= Deadlock: 3 ky thuat dé diéu khién Deadlocks:

= Chan Deadlock: M6t transaction sé bj tr bd néu
yéu cau lock méi va va lock m&i nay c6 kha nang
gay nén dealock. Sau do transaction sé dwoc khoi
dong lai

= Phat hién Deadlock: DBMS dinh ky kiém tra
deadlocks. Néu c6 deadlock, mét trong nhirng
transaction phai bj ttr b dé transaction kia tiép tuc

= Tranh Deadlock: Transaction phai l1ay dwoc tat ca
cac khoa no6 can trwdc khi thwe thi



Co ché khoa nhiéu cap
(Multigranular locking)

Cho phép transaction khoa céac loai tai nguyén khac
nhau.

Dé giam chi phi khdéa, Db engine khoa ty dong tai
nguyén tuy theo cap dé cua nhiém vu.

Khoa & mirc nhé hon nhw hang, lam tang kha nang

dong thoi nhung lai lam tang chi phi vi can nhiéu
khoa hon khi c6 nhiéu hang can khoa.

Khoa & murc I&n hon, nhw mic bang, thuc thi dbng
thdi sé khd khan ho’n vi khi ca bang duoc khoa sé
han ché viéc truy xuat dén cac phan cua bang cua
cac transaction khac. Nhwng chi phi sé& thap vi can
dung it khoéa hon.



i Lock granularity

DB Engine thwcyng thwe hién nhiéu mrc khéa

khac nhau dé bao vé day da tai nguyén.

= Khda & nhiéu mirc khac nhau dwoc goi la lock

nierarchy.

= Vi du: dé& bao vé day du viéc doc 1 index, DB
Engine c6 thé phai chiém cac khoa share trén
cac hang, va khoda intent share trén cac trang
va bang




i Tai nguyén c6 thé bi khoa

Resource Description

RID A row identifier used to lock a single row within a heap.

KEY A row lock within an index used to protect key ranges in senalizable transactions.

PAGE An 8-kilobyte (KB) page in a database, such as data or index pages.

EXTENT A contiguous group of eight pages, such as data or index pages.

HoBT A heap or B-tree. A lock protecting a B-tree (index) or the heap data pages in a table that does not have a dustered
index.

TABLE The entire table, including all data and indexes.

FILE A database file.

APPLICATION An application-specified resource.
METADATA Metadata locks.
ALLOCATION_UNIT | An allocation unit.

| DATABASE The entire database.



iSl_l’ twong thich khbéa Lock combatibility

= Twong thich khda dung dé kiém soat nhiéu
transaction c6 chiém cac khoa trén cung tai
nguyén cung luc hay khong?

= Néu tai nguyén da bi khoa bdi 1 transaction,
mot yeu cau khoa maoi co the dwoc cap chi khi

mode cua khoa duoc yeu cau twong thich voi
mode cua khoa hién co.

= Néu khong two’ng thich v&i khoa hién co,
transaction yéu cau khéa méi sé doi cho dén
khi khéa hién tai dwoc gidi phong hay hét thoi
gian doi.



iSl_l‘ twong thich khbda Lock combatibility

Vi du: Svw twong thich khda Lock combatibility:

= Khong c6 mode khoda nao tuo’ng thich v&i khoa
exclusive. Trong khi dang cod khoa exclusive(X) thi
khong transaction nao co6 thé chiém dwoc bat ky loai
knéa nao(shared, update hay exclusive) trén tai
nguyén do cho dén khi khoéa exclusive dwoc gidi
phong.

= Néu khéa shared(S) dang dwoc dung trén tal nguyén,
céc transaction khac c6 thé chiém cac khoa shared
hay khoéa update(U) ngay trén tai nguyén dé ngay ca
khi transaction dau chwa hoan tat. Tuy nhién cac
transaction khong thé co6 dwoc khoa exclusive cho
dén khi khéa shared dwoc giadi phong.



u twong thich khoa Lock combatibility

Vi du: Svw twong thich khda Lock combatibility:

Existing granted mode
Requested mode IS § U X SX X
Intent shared (I5) Yes Yes |Yes |Yes |Yes |No
Shared (8) Yes Yes (Yes No No Mo
Update (U) Yes Yes (No No No Mo
Intent exclusive (IX) Yes No No [Yes No |No
Shared with intent exclusive (SIX) Yes No [No [No [No |No

Exclusive (X) No No No [NoNo |No



Cach str dung khoa

= Mac dinh cac transaction isolation la read
committed, nghia la SQL Server bao dam chi
cO d¥ liéu nao da commit thi méi dwoc doc.

= Trong khi 1 hang dang dwoc cap nhat, dir liéu
chwa dwoc commit, SQL Server sé budc cac
transaction mudn doc dr liéu phai doi cho
dén khi di¥ lieu dwoc commit.



Cach str dung khoa

Vi du vé cach s dung khoa:

User1 dang thuc hién cac Iénh sau dé cap nhat diém
va ngay thi cho wng vién co ma la ‘000002’ trong
bang ExternalCandidate.

BEGIN TRANSACTION
UPDATE ExternalCandidate
SET siTestScore = 90
WHERE cCandidateCode='000002"'
UPDATE ExternalCandidate
SET dTestDate = getdate()
WHERE cCandidateCode ='000002



Cach str dung khoa

Vi du vé cach s dung khoa:
Trong khi transaction trén dang thurc hién, User2 mudn lap
Ilch phong van cho cac U’ng vien, nhirng khong thé xem chi
tiét cla cac rng vién cé diém thi trén 80. User2 dang s
dung cac |énh sau:

BEGIN TRANSACTION
SELECT * from ExternalCandidate
WHERE siTestScore > 80
UPDATE ExternalCandidate
SET dInterviewDate = getdate()+ 2
WHERE siTestScore > 80

Hay xac dinh tai sao user2 khong thé thuwc thi transaction



Cach str dung khoa

Vi du vé cach s dung khoa:

Cac bang sé bi khoa khi transaction trén may 1 dang
thue hién.

Khi transaction trén may 1 két thuc bang cach dung
|énh sau:

COMMIT TRANSACTION
Thi transaction trén may 2 méi duoc thuc hién.



Cach str dung khoa

Vi du vé cach s dung khoa:

Cac bang sé bi khoa khi transaction trén may 1 dang
thue hién.

Khi transaction trén may 1 két thuc bang cach dung
|énh sau:

COMMIT TRANSACTION
Thi transaction trén may 2 méi duoc thuc hién.
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