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3aragoyHble BriOKMpoOBKKU

insert into dbo.0Orders (CustomerId, OrderMum, Reference)
values (1, Z0, "RBCZ')

Y,

select *
from dbo.Ordera
where Ref = "DEF'

.‘ \
o

update dbo.0rders
Zet Processed = 1

O)'KVI,D,aeMO where CustomerId = 1

\

Ciopnpwus, ctopnpms!
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JKCKN3nBHble brnokupoBku (X)

* bepyTca «nucatenamun» nepen
Moaundunkaunen aaHHbIX

« CoxpaHsaTca A0 KOHLa TpaH3akumm
HEe3aBUCUMO OT YPOBHS U30NALMN

b =et transaction isclation lewvel read committed
begin tran

update dbo.SmallBow set IntField = 0O
where Id = 125
select * from sys.dm tran locks

where reguest session id = 143

resource_type  resource_subtype  resource_database_jd  resource_descrption  resource_associated_entity jd  resource_lock_parition  request_mode

request_t
1 i PAGE 2 1:1438 7566282316938805248 0 I LOCK
2 OBJECT 2 218295668 0 1% LOCK
1 @ 2 (7d00a2582247) 7566282316938805248 0 O LOCK
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BrnoknpoBku Ha ObHoBneHue (U)

* bepyTca «nucatensamun» BO BPpeEMS
NPOBEPKUN, CrieayeT nNm obHOBMATbL AaHHbIE

EvertClass IntegerDatad Made | SPID | Type

) ) ) ) Lock: Acquired 0 - LOCK 4 - U 143 7 - KEY
£ set transaction isolation lewvel read committed . i

begin tran Lock: Acquired 0 - LOCK 4 - U 143 7 - KEY
update dbo.SmallRow set IntField = 0 Lock: Acquired 0 - Lhck 4-u 143 7o- KEY
where IntField = 125 Lock: Acquired 0 - LOCK 4 - U 143 7 - KEY¥
Lock: Acquired 0 - LOCK 4 - U 143 7 - KEY
Select ] frcrr_ 3-.-3.:le. tran -_':':]":3 LDCH:ACE]U'I'I’EEI 0 - LOCK 4 - U 143 7 - KEY
where qu'_lest_gessj_gn_j_d = 143 Lock: Acquired 0 - LOCK 4 - U 143 7 - KEY

resource_type  resource_subtype resource_database_jd  resource_descrption  resource_associated_entity_id - resource_lock_parttion  request_mode  request_t

..........................................

1 | PAGE 2 1:1438 7566282316938805248 0 X LOCK
2 OBJECT 2 218295668 0 X LOCK
] @ 2 (7d0022582247) TR66282316920805248 0 @ LOCK
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brnoknpoBku no HamepeHutro (I*)

 YKasblBaloT Ha OITOKMPOBKU HA «HMXKHEM
YPOBHE»

— JKcKnto3mBHas (X) bnokmpoBKa Ha 3anncu

— DKCKNto3mBHas bNokMpoBKa NO HAMEPEHULO
(IX) Ha cTpaHuue n Tabnuue

[ set transaction isoclation level repeatable read

hegin tran
gelect * from dbo.SmallRow where Id = 125

select * from sys.dm tran locks

wWhere reguest session id = 143

source_database_id  resource_description  resource_associated_entity_id

re regource_lock_parition  request_mode  request_tyr
2 1:1438 7TH66282316538805248 0 LOCK

2 218255668 0 LOCK

2 (7d00a258=e4d7) 7TH66282316538805248 0

s LOCK
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Kak oHO paboTaeT

icreate tTable dbo.Orders
(
OrderId int not null,
CustomerId int not null,
OrderNum wvarchar (32) not null,
OrderDate smalldatetime not null,
OrderTotal money not null,
Processed bit not null
constralnt DEF Orders Processed
default 0,

constraint PK Orders
primary key clustered (OrderId)

Dmitri Korotkevitch (http://aboutsqlserver.com)



T e Kak oHO paboTaeT

OrderId in (1000, 9999)

Ccommit

95132...
952234..

10002 ...(X)

100011 ..

999921..
100002 (X)
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lhegin tran
update dbo.Orders
set
Processed = 1
where
CustomwerId = 1

comnlt

Kak oHO paboTaeT
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Demo

(X) U (U) BITOKUPOBKM

Dmitri Korotkevitch (http://aboutsqlserver.com)
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CoBmecTUMOCTb BNoKMpoBOK
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CoBmecTUMOCTb BbnoknMpoBoOK

I I V7
U ® ® ®
IX/IU ® ®

< e o |NEGEE

v' BNOKMPOBKM NO HamepeHuto (1*) coBmecTumMbl Apyr ¢ Apyrom
v KcKNt03UBHble (X) BNOKMPOBKM HECOBMECTUMbI HU C YeM
v' BNoKnpoBKuM Ha obHoBneHMe (U) He coBmecTUMbI Apyr € APYrom

v’ (X) 6BNOKMPOBKM AeprKaTca A0 KOHLA TpaH3aKumu
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hegin tran
update dbo.orders
et
Processed = 1
where
OrderId = 51

waitfor delay '00

:01:00.000¢

Comnlt I

Dmitri Korotkevitch (http://aboutsqlserver.com)

Kak oHO paboTaeT

begin tran
update dhbho.0rders
set

Procezssed = 1

where
CustomerId = 1
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Paspensiemble Gn1oknpoBKHU (S)

» bepytcsa «yntarenamm» (SELECT)

[ set transaction isclation level repeatakble read
begin tran

select * from dbo.SmallRow where Id = 125
select * from sys.dm tran locks
where reguest session id = 143

regsource_fype  resource_subtype

resource_database jd  resource_descrption  resource_associated_entity_id

resource_lock_partition  request_mode  request_ty
2 1:1438 7ThEE282316538805248 0 1S LOCK
2 218295668 0 15 LOCK
2 [7d00a2b8eed7) ThEEZE2316538805248

0 @ LOCK
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e vemmscnson sssmeion st o comees K QK. OHO paﬁoTaeT

select *
from dbo.Orders
where OrderId in (1000,9999)

95132...
952234..

) 10002 ...

100011 ..

999921 ..
S) 100002
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CoBmecTUMOCTb BbnoknMpoBoOK

T s | x
s I o (NG
U ® ®

IX/IU/IS ® ® ®

v Pasgenaemsble (S) 610KMpPoBKM coBmecTuMbl C (S)
n (U) n HecoBmectumbli ¢ (X)
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Pa3spensieMmblie BNOKUPOBKU

YpoBeHb U3onauum (S) Bhokunposku

Read Uncommitted (S) He BepyTcs NOLOCK

Read Committed BepyTca u cpa3y ocBoboxaatotca READCOMMITTED
Repeatable Read [epKatca A0 KOHLa TpaH3aKuum REPEATABLEREAD
Serializable BNAOKUPOBKU HAa UHTEPBA/Ibl ieprKaTca A0 HOLDLOCK

KOHUQa TPaH3aKUn“

* [lpobrnemsi:

— Dirty Reads — ceccusi yntaet He3aKOMUYEHHLIE (FPA3HbIE)
OaHHble

— Non-Repeatable Reads — gaHHble MOryT moanuumpoBaTbCs
MeXay YTEHUSMU

— Phantom Reads & Ghost Rows — BcTaBka n yganeHme gaHHbIX
MeXay YTeHnamm

« B HekoTopbix cnydyaax SQL Server «ontummnaunpyert»
BrIOKNPOBKU

— lNpumep: Read Committed - (S) Ha ypoBHe cTpaHuUbl

Dmitri Korotkevitch (http://aboutsqlserver.com) 17



Demo

YPOBHU N30NALUN N
BIIOKUPOBKW

Dmitri Korotkevitch (http://aboutsqlserver.com)
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IlnarHocTukKa

* OCHOBHOM UCTOYHUK Npobnem —
HEONTUMU3NPOBAHHbLIE 3aMNpPOCHl

e JIBa noaxopna

— B peanbHom BpemeHun: DMVs
(sys.dm_tran_locks)

— Nonyyenne “Blocked Process Report”
« SQL Trace
« Extended Events
« Event Notifications (CkpunT y meHs1 B bnore)
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Demo

OAUWATHOCTUKA BITOKMPOBOK
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Handle...

EH warbinary(max) = 0x03000C00543D7F11ADAVESQOESSEOOOOO1I00000000000000

S5ELECT

gp.query plan,
SUBSTRING (gt .TEXT, (gs.statement start offget/Z)+1,

CRSE gs=.statement_end offset
WHEN -1 THEN DATRELENGTIH (gt.TEXT
ELSE gs.statement_end ocffset
END - gs.statement_start _offset) /2)+1),
gs.sgl_handle,
qs.executinn_cnunt,
gs.total logical reads + ga.total loegical writes) / gs.execution count as
gs.total logical reads, gs.last_logical reads,
gs.total logical writes, gs.last logical writes,
gs.total worker time,
gs.last_worker_ time,
gs.-total elapsed time/ 1000 totzal elapsed time in ms,
gs.last_elapsed time/l000 last elapsed time in ms,
gs.last_execution_time,
gp.query plan
FROM
aya.dm_exec guery sStats gs

=400

ja.dm_exec s3gl text(gs.sgl _handle) gt

s3ys.dm_exec guery planigs.plan handle) gp
where
gs.=gl_handle = @H
L
I
d Results | 73 Messages
queny_plan (Mo column name)

| <ShowPlanXML xming="http://schemas microsoft com... insert into dbo.DataRecords(ID,Field 1,Field2, Feld3...

Dmitri Korotkevitch (http://aboutsqlserver.com)

(e03000C00343D7F
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Knaccuuyeckum lleanok

begin tran
update Orders
set Processed = 1
where ID = 1

update Orders

set Processed

where ID = 2

update Orders
set AgentId=10
where ID = 1

Dmitri Korotkevitch (http://aboutsqlserver.com) 22



PeanbHbin leanok

begin tran

update dbo.0rderzs set Processed = 1 where OrderlId = 2
update dbo.Orders set Processed = 1 where CustomerId = 120
Cconmit

/

Database
[al Table
(X) 135 (V) 515...
(X) 210..(U) @ 52112...
50120... 10060 ...
95132..
952234 ..
10002 ...
99513... 100011 ..
999921 ..
10000 2
hbegin tran
update dhbo.Orders set Processed = 1 where OQrderlId = 1
update dbo.oOrders set Processed = 1 where CustonerId = 3

commit

Dmitri Korotkevitch (http://aboutsqlserver.com) 23



IIunarHocTtuka leanokosB

« SQL Profiler — deadlock graph

» Trace flag 1222 — 3anuce B error log
DBCC TRACEON (1222, -1)

« Extended Events
— Bkrirovatotcsa B System_Health

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Demo

AOEOJTOKWA

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Deadlock Graph

deadlock-1list

deadlock victim=process84d708

process-list
process id=process84d708 <..> spid=54 <..> isolationlevel=read committed (2)<..>

process id=process599048 <..>
executionStack

executionStack

frame procname=adhoc line=1 stmtstart=50 <..>

UPDATE [SmallRow] set [CharField] = @1 WHERE [IntField]=@2
frame procname=adhoc line=1 stmtstart=2 <..>

update SmallRow set CharField

inputbuf

update SmallRow set CharField

spid=53 <..

>

'cde' where IntField = 49998

'cde' where IntField = 49998
isolationlevel=read committed(2)<..>

frame procname=adhoc line=1 stmtstart=58 <..>

UPDATE [SmallRow] set [CharField] = @1 WHERE [IntField]=@2
frame procname=adhoc line=1 stmtstart=2 <..>

update SmallRow set CharField = 'cde' where IntField = 2

inputbuf

update SmallRow set CharField = 'cde' where IntField = 2

resource-list

keylock <..> dbid=7

owner-list

owner id=process599048 mode=X

walter-list

objectname=SqglSat40.dbo.SmallRow indexname=PK_SmallRow <..>

waiter id=process84d708 mode=U requestType=wait
keylock <..> dbid=7 objectname=SqlSat40.dbo.SmallRow indexname=PK_SmallRow <..>

owner-list

owner id=process84d708 mode=X

walter-list

waiter id=process599048 mode=U requestType=wait

Dmitri Korotkevitch (http://aboutsqlserver.com)
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JcKanauunsa brnoknpoBok

SQL Server nponsBoanT ackanaunto 6GnoKMpoBOK Ha
YPOBEHb TabnuLbl/CeKL U

— [NepBoHa4anbHO: ~5,000 6NOKMPOBOK Ha OOBLEKT

— Ecnu He nony4nnock — NonbITKa NOBTOPAETCS Kaxable
~1,250 BnoKnpoBOK

— 3OT0 HopMarbHO. [Toka He Bbi3bIBAeT Npobrembl

[Tpobnewmbl: NakeTHaa onepauns Bbi3biBaeT
ackanauuto n briokKNpyeT ocTarbHbIE CECCUMN.

OanH 3 NPU3HaAKOB — BOSbLLOW MPOLUEHT OXUOAHUN
onokuposok no HamepeHuto (LCK_M_I*) B ctatucTuke
OXnaaHuu

PelLleHus

— T1211 (YpoBeHb cepBepa) — He peKOMeHOYeTCS

— SQL Server 2008+: alter table .. set lock escalation

— ONTUMUCTUYHBbIE YPOBHN N30NALUN (BEPCUOHHOCTD)

Dmitri Korotkevitch (http://aboutsqlserver.com) 27



Demo

ICKAJNALUUA BNNTOKUPOBOK

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Read Committed Snapshot

bkegin tran
| update dbo.0Orders set Customerld = 99 where OrderId = 951
commit

Database

Table
135 515
210 52112
50120 100 60

update dbo.Orders
set Processed =1

_—
~—

Version Store

> 95132..

(X) 95199... (k)

g

99513 ... 100011 .. \

999921..
100002

7

\

update dbo.O0rders
get Processed = 1

/ zelect Orderld, CustomerId

from dbo.0rders

where Orderld = 951

where Orderld = 951

Dmitri Korotkevitch (http://aboutsqlserver.com)

Orderld  Customerld

TempDB

S

g
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Demo

READ COMMITTED
SNAPSHOT

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Snapshot (U/X 6noknpoBku)

No (U) locks

bkegin tran
| update dbo.0Orders set Customerld = 99 where OrderId = 951
commit

update dbo.Orders
set Processed =1

— M

12 rowi(s) affected)

N~

Database

Version Store
Table
135 515
210 52112
50120 10060... —> 95132..
(X) 95199... (X)
952234 .. m
10002 .. \/_
99513 ... 100011 .. \ /
999921 . .
10000 2

begin tran /

update dbo.0rders

set Procesgsed = 1 "‘-_____-___‘

where Orderld = 951
conmit

Dmitri Korotkevitch (http://aboutsqlserver.com) 31



Snapshot (Updates)

update dbo.0Orders set Customerld = 99 where Orderld = QEﬂ

ccmmitl

Database

TempDB

I , 1
M=g 3360, Lewel 16, State £, Line 1
| Enapshot isolation transaction aborted due to update conflict.

Tou cannot use shnapshot isolation to access table 'dbo.0Orders' directly or indirectly S
in datahase 'DB' to update, delete, or insert the row that has been modified or | tore
135 deleted by ancther trawnsaction. Retry the transaction or change the isolation lewel
210 for the updatesfdelete statement.
50120... 10060 ... I I ——3 95132...
(X) 95132...
952234 ..
10002 ...
99513 ... 100011 ..
999921 .. -
100002 begin tran
zelect Orderld, CustomerId
from dbo.0rders
where OrderId = 951

update dbo.0Orderz set Customerld = 10 where OrderlId = 951
commit Orderld  Customerld

Dmitri Korotkevitch (http://aboutsqlserver.com) 19 3% 32




hegin tran

Snapshot (Selects)

Orderld I Cuztornerld I

EE

TempDB \

update dhbo.Orders et CustomerId = 99 where OrderId = 951
: begin tran
cnmwlt zelect Orderld, CustomerId
begin tran from dbo.drders
update dbo.Orders set CustomerId = 10 where OrderlId = 351 where OrderTId = 951
ol -
Cornit
Database
1 |fSHl
Version Store
Table
135. 515...
210. 52112
50120 100 60 95199...
(X) 95198.. 95132...
952234 ..
10002...
99513 ... 100011 ..
999921 ..
10000 2

\

begin tran
zelect OrderId, CustomerId
from dbo.Orders
where OrderId = 951

_—

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Orderld  Customerld
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Demo

SNAPSHOT ISOLATION LEVEL

Dmitri Korotkevitch (http://aboutsqlserver.com)



OnTummncTuyHbie YpoBHu Usonauuu

 BepCcnoHHOCTL
— «[lncatenn» He BIIOKUPYIOT «4YuTaTenem»
« Read committed snapshot (LienocTHOCTb AaHHbLIX Ha ypOBHE
3anpoca)
— He TpebyeT nameHeHnn B Koae

— MoXeT noMoub (Kak BpeMeHHOE peLleHmne) Npu Hannyium
npobrnem B cucrteme

* Snapshot (LlenocTHOCTb AaHHbIX HA YPOBHE TpaH3aKumn)

o JJ1AB0OHBI (J'IaH‘-IeI/I AapoMm He 6bIBaeT)

— YBenuyeHue pasmepa 3anuvcu (14-byte ykasartersb)

— YBenun4yeHue pparmeHTaumMm UHOEKCOB
« He ncnonesyinte FILLFACTOR = 100

— Harpyska Ha Tempdb

— N3meHeHuna B koae
« CcblfIoyHas UenocTHOCTb
« [pyroe nosegeHmne npn o6HOBNEHNN OAHHbIX

Dmitri Korotkevitch (http://aboutsqlserver.com) 35



Demo

®PAIMEHTALIUA

Dmitri Korotkevitch (http://aboutsqlserver.com)
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BNOKMpOBKM Ha YPOBHE CXeMbl

CTtabunbHocTb cxembl (SCH-S)
NPenaTCTBYET UBMEHEHMIO CXEMbI OObEKTA

DDL onepauuu TpebytoT 6r1oKMPOBKM
moandomkaumm cxemol (SCH-M)

— OBBbEKT HEOOCTYNEH 40 OKOHYaHUA TPaH3aKumu
* [1pobrnembi:

— Pabota co cxemamu cekuMoHnpoBaHUA

— [NepecosnaHne nHaekcos (aaxe online)

« B SQL Server 2014 ectb low priority locks
(BTOpas ovyepenb ONOKMPOBOK)

Dmitri Korotkevitch (http://aboutsqlserver.com) 37



Demo

BJIIOKUPOBKU HA YPOBHE
CXEMbI

Dmitri Korotkevitch (http://aboutsqlserver.com)
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Bbi60op ypoBHA nsonsauun

* |t depends (3aBncUT oT gpyrnx daktopos) ©

* He ncnonbsynte READ UNCOMMITTED
€CN LUEeNOCTHOCTb AaHHbIX UMEET 3Ha4YeHne

« Read Committed — OK ana OLTP ecnu
3anpocbl ONTUMU3NPOBAHDI

e ONTUMUCTUYHDbIE YPOBHU N3O0JTALINN
— NMpeanbHbl ana DW/OT4yeToB

— [Nop Bonpocom ansa OLTP
« RCSI?

— ®parmeHTauua NHOEKCOB
— Harpyska Ha tempdb

Dmitri Korotkevitch (http://aboutsqlserver.com) 39



BbiBOoAbLI

1€ npaBuo Npu pelueHnn npoodriem ¢
BrnoknpoBkamm — onTMMmnU3auus

2° npaBusio Npu peLueHnn Nnpoodrem c
BrnoknpoBkamm — onTMMmnU3auus

3® npaBusio Npu peLueHnn Nnpoodrem c
B6roknpoBKaMu — oNTUMmM3aLns

BbibunpainTe npaBurbHbIN YPOBEHb N30NALNN
icnonb3ynte KOpPOTKMUE TpaH3aKuumn

He nsmeHamnTe 3anncb HECKOMNbLKO pa3 B O4HOU
TPaH3aKLuun

byabTe OCTOPOXHbI C PpenMBOPKaMU
http://aboutsqlserver.com — MHOro MHopMaLnm

Dmitri Korotkevitch (http://aboutsqlserver.com) 40



