Cac Muc Isolation Level
Vi Huy Tam

Isolation level 1a mot thudc tinh cua transaction, qui dinh mtrc d6 c6 1ap cua dir liéu ma
transaction c6 thé truy nhap vao khi dir liéu dé dang dugc cdp nhat boi mdt transaction
khéc. Khi mot transaction cap nhat dir liéu dang dién ra, mot phén dir 1i€u s€ bi thay ddi
(vi du mot s6 ban ghi ctia bang dugc stra ddi hodc bi x6a bo, mot sb6 duoc thém mai), vay
c4c transaction hodc truy van khac xay ra dong thoi va cing tac dong vao cac ban ghi dé
s& dién ra thé nao? Chung sé& phai doi dén khi transaction dau hoan thanh hay c6 thé thuc
hién song song, két qua dir liéu nhan duoc la trong khi hay sau khi cap nhat? Ban co thé
diéu khién nhitng hanh vi nay thong qua viéc dat isolation level cua timg transaction.
SQL Server cung cip cac mirc isolation level sau xép theo thir tu ting dan ctia mutrc d6 co
1ap cua dir liéu: Read Uncommitted, Read Commited, Repeatable Read, va Serializable.
Tir ban 2005 bat dau bd sung thém mot loai méi 1 Snapshot. Phan con lai caa bai nay sé
di vao chi tiét cua timg loai.

1. Read Uncommitted

Khi transaction thyc hién & muc nay, cac truy van van ¢ thé truy nhap vao cac ban ghi
dang dugc cap nhat boi mot transaction khac va nhan dugc dir liéu tai thoi diém d6 mac
du dit liéu d6 chua duge commit (uncommited data). Néu vi 1y do nao d6 transaction ban
dau rollback lai nhitng cp nhat, di liéu sé tré lai gia tri cii. Khi d6 transaction thir hai
nhén dugc dir liu sai. Hay tim hiéu qua vi du sau:

CREATE TABLE dbo.Item (id INT, NAME VARCHAR(50))

INSERT INTO dbo.Item SELECT 1,'a
INSERT INTO dbo.Item SELECT 2, 'b'
INSERT INTO dbo.Item SELECT 3,'c

SELECT * FROM dbo.Item
Nay ban hay mé hai ctra s6 trong Management Studio, ¢ ctra sO thir nhat ban nhép vao:

BEGIN TRAN
UPDATE dbo.Item
SET name = 'x'
WHERE id>2
WAITFOR DELAY '00:00:10'" --wait for 10 seconds
ROLLBACK

Va ¢ ctra s0 thar hai ban nhap:

SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED
SELECT * FROM dbo.Item

Gid ban thyc hi¢n doan Iénh ¢ cira s thir nhat 10i nhanh chong chuyen sang thuc hién
doan 1énh & cira s6 tha hai. Ban sé thay ctra s6 thir hai tra vé ban ghi s6 3 v6i name = “x’.
Tuy nhién sau d6 transaction & ctra s6 thir nhét bi rollback va sau khi ca hai transaction
két thuc, ban ghi s6 3 lai tro lai gia tri ban dau name="c’. Nhu vay la transaction & cira )


http://www.sqlviet.com/blog

thir hai da nhan duoc dir li¢u sai vi dir liéu nay chua dugc commit. Hi¢n tuong nay goi la
uncommited read, hay con goi 1a dirty read. Uu diém cta mirc isolation ndy 1a ting do
twong tranh trong database, cac tién trinh doc khong can doi dén khi tién trinh ghi hoan
tt ma co thé Iy dir liéu ra duoc ngay. Né6i ndm na 13 yéu ciu doc ctia né 1a “t6i khong
can biét dit liéu co dang duoc cap nhat hay khong, hay cho toi dir 1iu hién c6 ngay tai
thoi diém nay”. Tuy theo tmg dung ctia ban ma ban c6 thé dit muc isolation nay khéng,
néu viée doc sai nhu trén 1a khong thé chép nhan duoc ban can dat muc isolation cao hon.
Con néu c6 thé dung thir dugc thi dat mic nay s& giup tang hiéu nang doc cho hé thong.
Chu ¥ 12 muc isolation nay twong dugc véi goi ¥ “NOLOCK” khi truy van bang, doan
1énh & cira s6 thir hai twong dwong voi:

SELECT * FROM dbo.Item WITH (NOLOCK)

2. Read Commited

Pay 1a muc isolation mic dinh, néu ban khong dit gi ca thi transaction s& hoat dong &
murc nay. Transaction s€ khong doc dugc dir liéu dang dugc cap nhat ma phai doi dén khi
viéc cap nhat thuc hién xong. Vi thé né tranh duoc dirty read nhu & muc trén. Gid hiy
stra lai doan 1énh & ctra sb tht hai thanh:

SET TRANSACTION ISOLATION LEVEL READ COMMITTED
SELECT * FROM dbo.Item
WHERE 1id>2

Va thuc hién lai hai ctra s6 theo trinh tu nhu trén, ban s& théy ctra s thir hai khong tra vé
két qua ngay ma phai doi dén khi cira s6 thir nhat thyc hién xong. Va 1an nay ctra so thir
hai tra vé dir liéu ding. Tuy nhién néu transaction thir hai insert thém ban ghi nam trong
pham vi cap nhat cta transaction thir nhat, né van dugc phép lam nhu vy va gy nhiéu
dén transaction thir nhét. Gio hiy stra lai code & hai cira s6 thanh:

ctra so 1

BEGIN TRAN
UPDATE dbo.Item

SET name = 'x'

WHERE id>2

WAITFOR DELAY '00:00:10'" --wait for 10 seconds
--ROLLBACK

COMMIT

SELECT * FROM dbo.Item

Cura so hai:

SET TRANSACTION ISOLATION LEVEL READ COMMITTED
INSERT INTO dbo.Item SELECT 5,'e’

Sau khi thuc hién ca hai cira sd ban sé& théy két qua tra vé ¢6 chira ban ghi 5 v6i name =
‘e’. Piéu nay hoan toan bat ngo vi theo trinh tu thuc hi¢n doan 1énh ¢ ctra sb thtr nhat, tat
ca cac ban ghi véi id>2 déu dugc cap nhat. Trong tinh hudng trén, ban ghi 5 da xuét hién
sau khi bang duoc cap nhat nhung trude khi transaction két thuc. Vi thé né duoc goi 1a
ban ghi ma (phantom row).



3. Repeatable read

Mirc isolation nay hoat dong nhu mirc read commit nhung nang thém mot nic nita bang
cach ngan khong cho transaction ghi vao dir liéu dang dugc doc bdi mot transaction khac
cho dén khi transaction khac d6 hoan tat. Tr lai hai cira so:

Ctra sb 1:

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ

BEGIN TRAN

SELECT * FROM dbo.Item

WAITFOR DELAY '00:00:10'" --wait for 10 seconds
SELECT * FROM dbo.Item

COMMIT

Ctra so 2:

UPDATE dbo.Item

SET name = 'x'

WHERE id>2
SELECT * FROM item

Khi thyuc hién code & hai ctra s6 lién tiép nhau, hai 1énh select & ctra s6 1 cho cung két
qua va ctra $6 2 phai doi dén khi ctra s6 1 hoan tit méi duoc thuc hién. Mirc isolation nay
dam bao cac 1énh doc trong cting mot transaction cho cuing két qua, néi cach khéc dir licu
dang dugc doc s€ dugc bao vé khoi cdp nhat boi cac transaction khac. Tuy nhién no
khong bao vé dugc dir liéu khoi insert hoic delete: néu ban thay 1énh update & cira s6 thir
hai béng 1énh insert, hai [énh select & ctra s6 dau sé& cho két qua khac nhau. Vi thé no van
khong tranh duoc hién tugng ban ghi ma.

4. Serializable

Mirc isolation ndy ting thém mdot cap nita va khoa toan bd dai cac ban ghi c¢6 thé bi anh
huong bdi mot transaction khac, du la UPDATE/DELETE ban ghi da c6 hay INSERT
ban ghi mdéi. Néu ban thay ctra s6 1 bang doan code

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE
BEGIN TRAN

SELECT * FROM dbo.Item

WAITFOR DELAY '00:00:10'" --wait for 10 seconds
SELECT * FROM dbo.Item

COMMIT

va ctra sO 2 bang
INSERT INTO dbo.Item SELECT 4,'d’

Cira s6 2 s& bj treo dén khi ctra s6 1 thyuc hién xong, va hai 1énh SELECT trong cura s6 1
tra vé két qua giong nhau.

5. Snapshot



Murc 3o nay cling ddm bao dd co 1ap twong duong véi Serializable, nhung né hoi khac &
phuong thirc hoat dong. Khi transaction dang select cac ban ghi, n6 khong khoa cac ban
ghi nay lai ma tao mdt ban sao (snapshot) va select trén do. Vi vay céc transaction khac
insert/update 1én cac ban ghi d6 khong gy anh hudng dén transaction ban dau. Tac dung
ciia n6 1a giam blocking giira cac transaction ma van dam bdo tinh toan ven dir liéu. Tuy
nhién cai gia kém theo 13 can thém bd nhé dé luu ban sao cua cac ban ghi, va phan bd
nhd nay 13 can cho modi transaction do d6 c6 thé ting 1én rat 1on. Dé thiét 1ap isolation
muc ndy ban can dat lai option cua database:

ALTER DATABASE TestDB
SET ALLOW_SNAPSHOT ISOLATION ON

Vé pham vi ap dung cic mirc isolation

Céac mirc isolation tir 1 — 4 ké trén ting theo thtr tw mirc do ¢6 1ap dit lidu, gitp ting tinh
toan ven dif liéu va nhat quan cia transaction. Pong thoi né ciing ting thoi gian cho 1an
nhau cua céc transaction. Khi cang 1én murc cao, doi hoi vé tinh toan ven dir liéu cang cao
va cang c6 nhiéu tinh huéng mot transaction ngan khéng cho céc transaction khac truy
nhép vao dir liéu ma n6 dang thao tac. Do d6 n6 cang tang tinh trang locking va blocking
trong database (ngoai trir voi snapshot thi ting luong bd nhd can sir dung). Hiéu nang cua
hé thng do d6 bi giam di. Thong thuong, murc isolation read commited (mirc mac dinh)
1a phu hop trong da s6 cac tmg dung. C6 thé mot vai chiic nang quan trong (vi du chirc
ning & trang admin update dit liéu c6 anh hudng dén toan hé thdng) ban can tinh toan ven
cao va phai chon mtc isolation cao hon. Hodc ¢6 nhiing chirc ning can wu tién toc do
thuc hién va c6 thé chép nhén mot chit dit liéu khong nhét quan, ban c6 thé dat Xuéng
murc read uncommited. Bang dudi ddy tom tat cc tinh ning cta timg muc isolation.

Mtrc Isolation Dirty read = Nonrepeatable read = Phantom read
Read Uncommitted Yes Yes Yes
Read Committed No Yes Yes
Repeatable read No No Yes
Serializable No No No

Snapshot No No No



