Chwong 5: Transaction



Khai niém vé giao dich - Transaction

® Giao dich 1a mot don vi x& ly nguyén t6 bao gobm mot
hoac nhiéu Iénh thuc hién dong thoi cac Iénh tuong
tac dén CSDL

® Cac lénh trong mot giao dich thue hién theo nguyén
tac hodc tat ca déu thanh cong hodc moét Iénh that
bai thi toan bd giao dich that bai.

»NEu viéc thue thi mot 1énh nao dé bi that bai thi dir
liéu phai rollback trang thai ban dau



Cac thuéc tinh cua Transaction - ACID

®» Atomic (nguyén t6): néu mot lIénh nao do trong
transaction bij fail thi di* liéu tro lai trang thai ban
dau.

Consistency (Nhat quan): giao dich khéng pha v&
trang thai nhat quan cda CSDL.

® |solation (co 1ap): giao dich khong anh hudng hoac bi
anh huwong bai giao dich khac.

» Durability (Bén): sau khi giao dich thanh cong két

qua cua giao dich duoc duy tri trong CSDL.




Cac thuéc tinh cua Transaction - ACID

»DE ddm bado tinh Atomic cla giao dich, nguoi dung
can diéu khién tuong minh viéc Rollback cha gao
dich.

Kiém tra 16i khi thu'c hién moi l1énh trong giao dich dé
xt ly rollback.

» Vi du: viét thd tuc chuyén tién tlr tai khodn nay dén
tai khoan khac

taikhoan (MaTK, TenTK, SoduTK)



Vi du: create proc usp ChuyenkKhoan
= @tkdi chari(l0), @tkden char(l0), Esotien int
as
begin
begin try
BEGIN TEAN
SET XACT ABORT ON
update TaikKhoan
set SoDuTK=SoDuTK-B=otien
where MaTKE-= @Btkdi

update TaiKhoan
set SoDuTEK=SoDuTK+Rsoctien
where MaTE-8tkden
COMMIT TRAN
end try
begin catch
declare Qloi nvarchar (100}
set @loi=N'Ldi:'+ Error message()
raiserror (Bloi,l6,1l)
ROLLBACK TRAN
return
end catch

and




Loai giao dich

= (Co 3 loai giao dich:
= Explicit transactions: giao dich twong minh

®» Autocommit transactions: giao dich tyw dong

® |mplicit transactions: giao dich ngadm



Explicit transactions

BEGIN TRAN[SACTION]
-- T-SQL statements
-- @@TRANCOUNT =1

IF <some error condition>
ROLL BACK

ELSE

COMMIT

- @@TRANCOUNT =0



Explicit transactions

»Tao diém lwu (SAVE POINT)
save tran tén_diém_lwu

HUy nhitng gi sau diém luvu néu rollback




Piem lwu (save point)

= begin tran tl

»|&énh | khoi_|énh

®save tran sl
»|&nh | khéi_lénh

»rollback tran s1 => chwa cham dut t1 1énh | khoi_|1énh

»commit tran tl

=> Rollback tran s1 chi huy bé két qua sau Iénh save
fran s1 va tiép tuc lam tiép (giao tac t1 van con).



Autocommit Transactions

®» Autocommit mode: mode quan ly transaction mac
dinh cua SQL Server.

» Vot giao dich dwoc committed néu thuc hién thanh
cong hay tra nguoc vé lai ban dau (roll back) néu gap
16i.

® | énh BEGIN TRANSACTION vuot quyén autocommit
mac dinh.




Implicit transactions

®Giao dich ngdm dinh, dwoc thiét 1ap khi cé mot két
noi dén CSDL, tao ra mdt chudi cac giao dich, tu dong
commit hoac rollback twng giao dich.

®Bat dau giao tac vdi cac 1énh ALTER TABLE, DROP,
TRUNCATE TABLE, CREATE, OPEN, FETCH, REVOKE,
GRANT DELETE, INSERT, SELECT, UPDATE

= K&t thic bang Iénh : commit | rollback tran




Implicit transactions

» Thiét 13p thong so :
SET IMPLICIT_TRANSACTIONS ON | OFF




Cac van deé truy xuat dong thoi

® | ost updated: Mat dit liéu khi cap nhat
®» Dirty Read: Doc dir liéu rac
Unrepeatable Read: Khéng thé doc lai

®Phantom Read: Doc di¥ liéu ma.




Mat div liéu khi cap nhat - Lost updated

= Xét vi du:
* P, va P, xtr Iy dong thoi:
‘ A=30
—
P, PE

t] R.Eﬂ.d(A] A=20
t; Read(A) A=20
t3 A=A-5 A=15
iy A=A+10 A=30
ts Write(A) A=15
ts Write(A) A=30
t7 Read(A) A=30




Poc dir lieu rac - Dirtty Read

« P, va P, xit Iy ddng thor: ﬁ

Pl PZ

t; | Read(A) A=50

5 Read(B) B=30
i3 B=B+10 B=40
ty Write(B) B=40
ts Read(B) B=40

s C=A+B C=9%

t; | Print(C) C=90

lg Rollback




Khong thé doc lai - Unrepeatable Read

¢ P, va P, xur Iy dong thoi:
A=6l)
e

- S
i

P, P,
1y Read(A) A=5(
s Print(A) A=50
t; Read(A) A=50
¥ A=A+10 A=a0
ts Write(A) A=60
te Read(A) A=60




Poc dir lieu ma — Phantom Read

* P, va P, xur Iy dong thoi:

P, P,
t Read( 40) A=50
ts C=70
L3 Write(C) C=70
_ t | Read(~40) A=30 €=M




Co’ ché khéa - Lock

®» Mot giao dich P trudc khi mudn thao tac

(Read/Write) trén mot don vi dit liéu A phai phat ra

mot yéu cau xin khoda: Lock (A).

»NEu yéu cau dwoce chap nhéan thi giao dich dwoc phép
thao tac trén dir lieu A

® Sau khi thao tac xong thi giao dich P phai phat ra Iénh
giai phong A: unlock (A)




Co’ ché khéa - Lock

/7
»\/| du: 3 -
I Bioudi{¥y), A=50
1 RowlkqA), A=50)
13 A=A-30 A=20
Iy A=A+30 A=80
15 Write{ A} A=
15 Write(A), Unlock(A) A=80
Iy ReadiA), Unlock(AA=80

T T
1 Lock({A),Read{A)

- 2 A=A-30

f Weite(A)

I Read(A), Unlock({A)

ts L-ur:k[&]__, ReadiA)
1 A=A+3I0

17 Write{A), Unlock(A)




Khoa doc va khoéa ghi

= Read lock = Shared lock (Slock)

®Giao dich gilr Slock duwgc phép POC dir lieu, nhung khong
duwoc phép ghi.

» Nhiéu giao dich c6 thé déng thoi giiv nhiéu Slock trén cung
mot don vi di¥ liéu.

= \Write lock = Exclusive lock (Xlock)
= Giao dich gilr Xlock duwoc phép GHI+ DOC dir liéu

®» Tai mét thoi diém chi ¢ téi da mét giao dich dwoc quyén giiv
Xlock trén mot don vi di¥ liéu.

» Khdng thé thiét |ap Slock trén don vi dit liéu dang co6 Xlock



Khoéa dw dinh ghi — Update lock

® Ulock duoc st dung khi doc dit liéu véi du dinh ghi
lai dir liéu nay.
® Ulock |a trung gian gilra Slock va Xlock

»Khi thuwc hién thao tac ghi 1én dir liéu thi bat budc
Ulock phai tw dong chuyén thanh Ulock

= Gijao dich gitt Ulock dugc phép DOC va GHI di¥ liéu.

®»Tai mot thoi diém chi cd moét giao tac dwoc quyén
gitra Ulock trén mot don vi dir liéu.

» CH thé thiét |ap Slock trén don vi dit liéu cé Ulock




Cac muirc co lap cua giao dich

= Muc dich:
» Ty dong dat khoda cho cac thao tac doc trong két ndi dé dir
liéu hién hanh

»SQL ho tro cdc mirc ¢o lap

= Read Uncommitted
® Read Committed (The default)
= Repeatable Read

® Serializable



Read uncommited

»D3c diém
»Doc dit liéu: khdng can thiét 1ap Slock

» Ghi di* liéu: SQL Server ty dong thiét 1ap Xlock trén don vi
dit liéu dwoc ghi. Xlock dworc giiv cho dén hét giao dich




Read uncommited

= Khi transaction thuc hién & mrc nay, cac truy van van
c6 thé truy cap vao cac ban ghi dang dwoc cidp nhét
boi mot transaction khac va nhan duwoc dit liéu tai
thoi diém d6 mac du di¥ liéu d6 chwa dwoc commit




Read uncommitted va Lost Updated

KHACHHANG
“MaKH Tenki Dach DenThosl
— [FH0 XYZ Bd Ming 0511.3246135 ]
KHOO2 0510.6333444
KHMZ Hud 388, 148248
KHOO4 ;’ CHng ty TNHH An Phutc B3 Ning 0511.6987783
kH00s 5/ Hujmh Ngoc Trung Quing Nam  (0905.888555 'ﬁa
KHOOG Cifa hang Trung Tin B4 Ning NULL
F i
7 T T2
BEGIN TRAN
SET TRANSACTION ISOLATION LEVEL
READ UNCOMMITTED
UPDATE EKhachHang BEGIN TRAN
D L. SET TRANSACTION ISOLATION LEVEL
WHERE MaKH- ‘KHO01 S e sy
WAITFOR DELAY '00:00:05" USDAE BhachBany

SET TenKH= "XYZ®
WHERE MaKH-= 'KHOO1®
SELECT TenKH
COMMIT TRAN
FROM KhachHang

WHERE MaKH-= 'EHOO1'
COMMIT TRAN




Read uncommitted va Lost Updated

KHACHHANG

MakH TenkH DiaChi DienThoal

< [KHO01 ABC £ Ndng 0511.3246135_>
KHO02 hidng Hoang G Quang Nam  0510.6333444
KHO03 b Nguyen Lan Anh Hué 0988,148248
KHOO4 & f Cong ty TNHH An Phudc D3 Ning 0511.6987789
k00t 55 f  Huymh Ngoc Trung Quing Nam  0905.688555
KHO06 Cifa hang Trung Tin Dé Ning MULL

Tl T2

BESIN THRAN

SET TRANSACTION ISCLATION LEVEL
BEAD UNCOMMITTED

OUPDATE EhachHang

SET TenlH= °ABC"

WHERE MakH *EHOO1"

WAITFCOR DELAY "00:00:05°

BEGIN THAN

SET TRANSACTION ISCLATION LEVEL
READ UNCOMMITTED

SELECT TenKH FROM EhachHang
WHERE MaEH-~ "EHUOl®

COMMIT TRAN

ROLLBACK TRAN




Read uncommited

» Uu diém:
® Giai quyét van dé Lost Updated

»Khong can thiét |ap Slock, khong can tr& giao dich khac
gitra Xlock.

® Han ché:

® Co kha nang x3y ra 3 van dé cula truy xuat dong thoi: Dirty
Read, Unrepeatable Read, Phantom



Read commited

»DPic diéem

»DPoc dir liéu: SQL tw ddng thiét 1ap Slock trén don vi
di¥ liéu dwoc doc, Slock dwoc giai phong ngay khi
doc xong.

»Ghi div liéu: SQL ty ddng thiét 1ap Xlock tren don vi
di lieu dwoc ghi, Xlock dwgc gilr cho dén khi két
thdc giao dich.




Read commited

®»Pay la muc isolation mac dinh. Transaction sé khong
doc duwoc dit liéeu dang dwoc cap nhat ma phai doi
dén khi viéc cadp nhat thuc hién xong.

®Tranh dwoc dirty read nhu @ mirc trén




Read commited va Dirty read

»\/| - KHACHHANG
Vi d u: MakH TenkH DiaChi DienThoal

<[ ABOVAn Tuyén B4 Ning 0511,3246135 1>
KHOO2 1a hang Hoang G Quang Nam  0510.6333444
KHO03 & Nouyen Lan Anh Hué ) (988, 148248
KHOD4 & f Cong ty THHH An Phutic D3 Ning 0511.6987789
KHOOE 22 Huynh Ngoc Trung Quéng Nam 0905688555 |3
KHOOG Cira hang Trung Tin Ba Nang MULL T

T1 T2

BEGIN TRAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

UPDATE EhachHang

SET TenKH= "ARC"
WHERE MakEH= "EKHOO1°
WAITFOR DELAY "00:00:05°

BEGIN THAN

SET TRANSACTION ISOLATION LEVEL
READ COMMITTED

SELECT TenkEH FROM EhachHang
WHERE MaEH= 'EHOOL®

COMMIT TRAN

ROLLBACK THRAN




Read commited va Unrepeatable read

’ KHACHHANG
»\/|d u DiaChi DienThoal

£ Nang 0511.32456135
g Hing Hodng Gia Quang Nam  0510.6333444

uyen Lan Anh Hué 0985.148248
ty TNHH An Phurgc B4 Nang 0511.6987782

vnh Ngoc Trung Quang Nam  0905.888555

Cira hang Trung Tin D Ning NLILL

! ir:

BEGIN THAM

SET TRANSACTION ISOLATION LEVEL

READ COMMITTED

SELECT TankKH

FRroM EKhachHang

WHERE HaFH “EH 3"

WAITFOR DELAY " 05" |
| BEGIN TEAM
| spr TRANSACTION FSOLATION LEVEL
| BEAD COMMITT
| TFDATE EhachHang
| 3ET TenEH= *ARC*
| MHERE MakH- *EH
| COMMIT THRAN

SELECT TankH

FROM EhachHang

WHERE HMakH

COMMIT TRAN




Read commited

» Ju diém

® Giai quyét dugc van dé Dirty read, Lost Updated

®» Slock duoc gidi phdng ngay, khdng can trd nhiéu dén thao
tac ghi di¥ liéu cla cac giao tac khac

®Han ché

® Chuwa gidi quyét duoc van dé Unrepeatable read, Phantom



Repeatable read

»P3ic diém
»Poc dir liéu: SQL ty dong thiét 1ap Slock trén don vi dir
liéu duoc doc va gitra Slock cho dén khi két thuc giao dich

»Ghi dir liéu: SQL tv dong thiét |ap Xlock trén don vi dir
liéu duoc ghi, Xlock dwoc gitt dén khi két thuc giao dich




Repeatable read

= Mrc isolation nay hoat dong nhuw muc read commit
nhung nang thém mot nic nira bang cidch ngan
khong cho transaction ghi vao dit lieu dang dwoc doc
bdi mot transaction khac cho dén khi transaction
khac dé hoan tat



Repeatable read va van de Unrepeatable read

, KHACHHANG
»\/| du: MaKH TenkH DChi DienThoa
: [RH001 ARC Da Nang 05113246135
KHO02 hang Hoang G QuUang Ham  0510.6333444
KHDO3 " Nguyén Lan Anh Hué 0988.148248
KHOO4 &' f Cong ty THHH An Phude  Da Nang 0511.6987789
kHD0S & Huynh Ngoc Trung Qudng Nam  0905.888555
KHOOG Cira hang Trung Tin £3 Nang MULL %
I T T2
BEGIN TRAN =
SET TRANSACTION ISOLATION LEVEL

REFEATABLE READ

SELECT TenkKH

FROM. EhachHamng

WHERE MakH PERHOOL Y
WAITFOR DELAY '00:00:05"
BEGIN TEHEAMN

SET TRANSACTION ISOLATION LEVEL
REFEATABLE READ

UPDATE EhachHang

SET TeanEH- "ABC®

WHERE MakKH *KHOOL"

OMHIT TEAN

SELECT TenkKH

FROM KhachHarng
WHERE MakH "HHOODYL "
COMHIT TRAN




Repeatable read va van de Phantom read

HANGHOA
, MaHH TenHH DVT SLCon DonGisHH
»\/i dU BU | Ban di Philip Cai 60 400000

TO  NoreodsdEher Ca 100 350000 [~
Y Sharp Cai 7o ﬁﬁm—d
ey giat SanYo Cai 10 250000
Méy quat ASIA céi 40 350000
Tii lgnh Hitachi Céi 50 350000
Tivi JVC 14WS Cé 33 350000
| Cai | 100 ] 10000000 1=

T2

"BEGTH TEAN
SET TRANSEACTION ISGLATION
LEVEL REPEATABLE READ
SELECT *

FROM HangHos

HHERE SLICon 1040

WHAITFOR DELAY "00:00:05"
BEGIN THRAN

SET TRAFSACTION ISOLATION LEVEL
REFEATABLE READ

INSERT INTO HangHosa

VALUES ("IP","lpsd®, "CAL%, 100, 10000000
COMMIT THRAN

BELECT *

Fiidd HangHon
HHERE SLCon = 100
COMMIT TRAM




Repeatable read

»Fu diém
= Giai quyét dwoc 3 van dé: Lost Updated, Dirty read,
va Unrepeatable read
»Han ché
=Chua gidi quyét dwgc van dé Phantom, do van cho
phép insert nhirng dong di liéu thoa diéu kién thiét
lap cua Slock

» Slock dwoc gitr cho dén khi két thac giao dich, can
trd viéc truy cap dir liéu cua cac giao dich khac



Serializable

»DPic diéem

=Poc dir liéu: SQL tw dong thiét Iap Slock trén don vi
dr lieu doc va gilr cho dén khi két thuc giao dich

= Khong cho phép thém nhirng dong di liéu théa man
diéu kién thiét Iap trén Slock

»Ghi dir lieu: SQL tw dong thiét lap Xlock t,rén don vi
dir lieu dwgc ghi va Xlock dwoc gitr cho dén khi giao
dich két thirc




Serializable

® \(rc isolation nay tang thém mot cap nita va khoa
toan bd dai cdc ban ghi co thé bi anh hwdng béi mét
transaction khac, du la UPDATE/DELETE ban ghi da co
hay INSERT ban ghi mdi. Néu ban thay clra s6 1 bang
doan code

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE
BEGIN TRAN



Serializable va van dé Phantom

’ HAN A
=»\/id u MaHH TenHH GH[?UT SLCon DonGiaHH
BU | Bén di Philip CéA GO0 400000
0  Noieodsdiwre Cs 100 350000 [
DM APy Sharp Tai 75 350000
MG Méy gidt SanYo Cé 10 350000
MQ  Mdy quat ASIA céi 40 350000
18 T lanh Hitachi Ccaéi 50 350000
™ TiVi JVC 14WS Caé 33 350000
1P | 1Pad | Cai | 100 | 10000000
T1 1 T2

BEGIN TRAN
SET TRANSACTION ISOLATION
LEVEL REPEATABLE READ
JSELECT -

FROM HangHoa

RHERE JLTon 194

WAITFOR DELAY "00:00:z035°
HEGIN THAN

SET TRANSACTION ISOLATION LEVEL
AEFEATABLE REALD

INSEHRT INTO . HangHoa

VALIOES (*I1P*,*"Ipad®, ' Cai",100,10000000
COMMIT TRAN

SELECT *

EFRUM HangHoa
WHERE SLCon 100
COMMIT TRAK




Serializable

» Ju diém

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

»Han ché

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

-th“)ng cho phép insert nhirng dong di¥ liéu thdéa man
diéu kién thiét 1ap Slock, can tré viéc thém mdéi div
liéu cua cac giao dich khac



Pat van de

®»Cic mirc cO lap quyét dinh cac phat va gitra khoa
Slock trong mot giao tac va cé hiéu luc trén tat ca cac
thao tac doc trong giao tac do

®»Thuc té, can phat va gitra khda Slock theo cac cach
khac nhau cho cac thao rac doc khac nhau torng cung
mot giao dich




Khoa trwe tiép trong cau lénh

= Cu phap

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

DELETE FROM tablel WITH (lockl [, lockZ2, ..])
WHERE

UPDATE tablel WITH (lockl [, lock2, ..])
Tl .-
WHERE




