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QUERY

l

SYNTAX CHECK
(PARSING)
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INDEX SEEK + KEY\RID LOOKUP

VS

TABLE SCAN
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USE [TEST];
GO

IF OBJECT_ID('[dbo].[test_table]', 'U') IS NOT NULL
DROP TABLE [dbo].[test table];
GO

CREATE TABLE [dbo].[test_table](

[i] int NOT NULL,

[c] varchar(100) NOT NULL DEFAULT '####iH4#4"
)
GO

CREATE NONCLUSTERED INDEX [IX CL_i] ON [dbo].[test table]

(

[i] ASC
)5
GO

INSERT INTO [dbo].[test table] ( [i] ) VALUES ( 1)
GO 100000

INSERT INTO [dbo].[test table] ( [i] ) VALUES ( 2 )
GO




USE [TEST];
GO

SELECT [i],
GO

SELECT [i],

[c] FROM [dbo].[test table] WHERE [1i]

[c] FROM [dbo].[test table] WHERE [1i]

1 OPTION (RECOMPILE);

2 OPTION (RECOMPILE);

GO
Query 1: Query cost (relative to the batch): 98%
SELECT [i], [c] FROM [dbo].[test_table] WHERE [i] = 1 OPTION (RECOMFILE):
S
- est_tzble
— Cost: 100 %
Query 2: Query cost (relative to the batch): 2%
SELECT [i], [c] FROM [dbo].[test_table] WHERE [i] = 2 OPTION (RECOMFILE):
= fc] R
SELECT Hested Loops Index Seek (NonClustered)
Cost- 0 % (Inner Join) [test_table] . [IX CL _i]
) Cost: O % Costz 50 &
If}-‘il
RID Lookup (Heap)
[test_table]
Cost: 50 %
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[MpoCMOTP CTAaTUCTUKMHU

Object Explorer
Connect~ 3 3 m " E;

1 Sales.PersonCreditCard
= [ Sales.SalesCrderDetail
3 Columns
L3 Keys
[ Constraints
[ Triggers
= [ Indexes
s AK_SalesOrderDetail_rowguid (Unique, Mon-Clustered)
sh IX_SalesOrderDetail_ProductID (Mon-Unique, Non-Clustered)
'f PE_SalesOrderDetail _SalesOrderID SalesOrderDetaillD (Clustered)
E=] statistics
ull] AK_SalesOrderDetail_rowguid
il I¥_SalesOrderDetail_ProductlD
ull] PE_SalesOrderDetail_SalesOrderID_SalesOrderDetaillD
ol _WA_Sys_00000004_3587F3ED
gl “WA_Sys_00000006_3587F3ED
1 Sales.SalesCrderHeader
1 Sales.SalesOrderHeaderSalesReason
—1 Sales.SalesPerson
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illd Statistics Properties - _Wa4_Sys_00000004_3587F3ED l — | =] |_i:?-]
Select a page ;S ) Y
Script - Lj Help
-
|2 Details
Al
= Flter Table Name: Sales . SalesOrderDetail
Statistics Name: _WA_Sys_D0000004_3587FIED
Statistics Columns:
MName Data Type Size |dentty  Allow M... [ Add... ]
- OrderGy : smallint 2
[ Bemove ]
Connection
Server:
HAWX-LAPTOP Update Statistics:
Connection: . . . ) L . . .
Haw¥-Laptop ' HawX |Updated statistics provide query optimizer with the best possible information for generating query plans. Statistics are updated when they are created
ar modified. They are also perodically updated by SQL Server, unless the administrator has disabled automatic statistics updates.
3y View connection properties
Progress Statistics for these columns were last updated: 02.04 2012 0:50:03
Ready
[7] Update statistics for these columns
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r© |
4] Statistics Properties - _WA_Sys_00000004_3587F3E0 ESNEERT
Selecta / i =
. o E8 Seript [ Help
& General
=y Details
%4 Filter : ;
= Table Name: Sales. SalesOrderDetail
Statistics Name: WA _Sys_00000004_3587F3ED
Statistics for INDEX ' WA Sys 00000004 3587F3E0'. -
Hame Updated Bows Bo
_WA Sys_ 00000004 35387F3EQ Bpr 8 2012 1Z:50BM 121317 11¢
211 Density Awerage Length Columns
0.02564103 Z OrderQty
Histogram Steps
RANGE HI EEY RENGE ROWS EQ ROWS DI:
1 a 88325, 7 a
Z a 13140,748 a
. 3 a G256, 442 a
Connection 4 o 5925, 443 o
Server: 5 0 4077, 035 0
HAWK-LAPTOP g o 3031, 35 a
7 a 1587, 71e a
Connection: _ 8 a 1417,1832 a
i HawX-LaptopHawX 9 i TEE, 262 ]
&Y View connection properties 1d o 702,0724 o
11 ] 353,0421 ]
1z ] 425, 2553 ]
Progresg 13 a 205, e0&59 a
14 ] 235, 8358 ]
Ready 15 o 110, 2257 o -
] 1 F

[/
PASS I’ .

RUSSIA 2012




4] Statistics Properties - _WA_Sys_00000004_3587F3E0 ESNEERT
Select a page ( ) =
4 General ‘;S L u Help
oy Detais |
A
=" Fiter Table Name: Sales.SalesOrderDetail

Statistics Name: _WA_Sys_00000004_3587F3ED

Statistics for INDEX ' WA Sys 00000004 3587F3EQ" . -
Hame Updated Bows Bo
_WA Sys 00000004 3587F3E0D Apr & Z012 1:052aM 121317 1z:
211 Density Awerage Length Columns -
0.0Z24353024 2 OrderQty
Histogram Steps
DANGE HI_EEY RANGE ROWS EQ_ROWS D!
1 a 74954 a
2z a 14200 a
y 3 a 10058 a
e 4 0 74394 0
Server 5 o 1388 o
HAWX-LAPTOP 8 0 3298 0
7 a 1735 a
Connection: g 0 1521 0
HEWX'LEDtDD"-.HEWX g fi] 837 fi]
&Y View connection properties 10 g Tes8 g
11 a 352 a
12 a dga a
Progresg 13 a 230 a
14 a Zeh a
Ready 15 i 119 o |
L I F
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Dynamic Management Views \ DBCC

sys.stats
sys.stats_columns

DBCC SHOW _STATISTICS ( table_or _indexed view _name , target)
[ WITH [ NO_INFOMSGS ] < option > [, n]]
<option>:: =

STAT HEADER | DENSITY_VECTOR | HISTOGRAM




Onuwnu 6a3bl AaHHbIX

AUTO_CREATE_STATISTICS
AUTO_UPDATE_STATISTICS
AUTO_UPDATE_STATISTICS_ASYNCHRONOUSLY

| | Database Properties - AdventureWorks2008R2 l — | (=] |_i:?-]
Selecta page i i 3
Script - Hel
154 General ;S Pt u ?
%4 Files
_’%]' Filegroups Collation: [C}rrillic_Genaal_ElN *]
Y Opions .
E;, Change Tracking Recovery model: [Slmple v]
1% Permissions Compatibility level: [SGL Server 2008 (100) - ]
#4 Bdended Properties .
A Mimoring Containment type: MNone
_’%]' Transaction Log Shipping Cther options:
=421 |
4 Automatic -
_futn Clnse Ealze_
Auto Create Statistics True
Sufto Shnnk Falze
Auto Update Statistics True =
Auto Update Statistics Asynchronoushy False
4 Lursor

ﬁl—lqﬁ lﬁll Iemr nr Iﬁnl'l'II'I'IH‘ anhlﬁ"l
A\BA&1L 1]
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YnpaB/seHUue CTaTUCTUKOMU

» CREATE STATISTICS

FULLSCAN, SAMPLE number { PERCENT | ROWS }
NORECOMPUTE

» UPDATE STATISTICS

FULLSCAN, SAMPLE number { PERCENT | ROWS }, RESAMPLE
ALL | COLUMNS | INDEX

NORECOMPUTE

» DROP STATISTICS
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Query
Timeout



Manual vs. Auto Updates
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Koraa Hy>XHO OOHOBAATL BPYUHYIO

» [locne BULK LOAD

» Korga Tpebyetca borbluas TO4YHOCTb
» MULTI COLUMN STATISTICS

» FILTERED STATISTICS

UPDATE STATISTICS == PLAN RECOMPILATION




HabntiopeHune

» SQL Profiler

Performance > Auto Stats

» XEvents

auto_stats




[Mpumep 13 NPaAKTUKHU

Update Statistics Task

Databases: AdventureWorks
Object: Tables and views

All existing statistics

Scan type: Sample by Percent

,j Update Statistics on Local server connection

Rebuild Index Task

f Rebuild index on Local server conr
Databases: AdventureWorks
Object: Tables and views
Original amount of free space

all]

Rebuild Index Task

Rebuild index on Local server conr
Databases: AdventureWorks
Object: Tables and views

Original amount of free space

Update Statistics Task

Update Statistics on Local server connection
Databases: AdventureWorks

Object: Tables and views

All existing statistics

Scan type: Sample by Percent

REORGANIZE INDEX # UPDATE STATISTICS

s~y
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Mpobnema

OnTuMmn3aTop He MOXET OnpeaenUTb 3Ha4YeHne npeankara
Ha MOMEHT KOMMUNSALNMN.

DECLARE @i int = 2;
SELECT [i], [c] FROM [dbo].[test table] WHERE [1] = @i;
GO

SELECT [i], [c] FROM [dbo].[test table]
WHERE [i] = (SELECT MAX([j]) FROM [dbo].[j table]);
GO

SELECT [i], [c] FROM [dbo].[test table]
WHERE [i] = dbo.fn test value(l);
GO
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PeweHue: napameTpusaums

Stored Procedures (Parameter Sniffing)

CREATE PROCEDURE [dbo].[sp test]
@i int

AS

BEGIN
SET NOCOUNT ON;

SELECT [1], [c] FROM [dbo].[test table] WHERE [i] = @i;
END

GO




HO!!!

He Hago nameHsaTb NapamMeTp BHYTPU XpaHUMOW npoLeaypb.

CREATE PROCEDURE [dbo].[sp test2]
@i int

AS

BEGIN
SET NOCOUNT ON;

SET @i = @i / 2;

SELECT [i], [c] FROM [dbo].[test table] WHERE [i] = @i;
END

GO
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Query 1l: Query cost (relative to the batch): 100%
SELECT [i], [c] FROM [dbo].[test table] WHERE [i] = @i

. est_table
Cost: 0 % 100 &

Ccost:

DBCC FREEPROCCACHE

EXECUTE [dbo].[sp test2] @i = 1
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Query 1: Query cost (relative to the batch): 100%

SELECT [i], [c] FROM [dbo].[test table] WHERE [i] = @i;
.
= ic 53
SELECT Hested Loops Index Seek (HonClustered)
(Inner Join) [test table] .[IX CL i]
Cost: O % Cost: 50 %

jﬁ%ﬂ
RID Lookup (Heap)

[test table]
Cost: 50 %

DBCC FREEPROCCACHE
EXECUTE [dbo].[sp test2] @i = 2
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Mpobnema: HETOUYHAA CTaTUCTUKA

[/
PASS /’ -

RUSSIA 2012



fitemp_tables vs. @table_variables

SQL Server He co3gaeT cTaTUCTUKY Ang TabnnyHou
nepeMeHHON, HO JenaeT 3To ANA BPpEMEHHOW Tabnuubl.

OnTnmMmmnsaTop Npu CoCTaBrieHMM NaHa 3anpoca oyaer
cunTaTthb, YTO B TAbNMMYHOW NeEpPEMEHHOWN TONbLKO 1 CTpOKaA.

OuyeBMAOHO, YTO 3TO MOXET NPUBOANTL K HE CaAMOMY
nyyliemMy nnaxy 3anpoca.

[/
PASS I’ -

RUSSIA 2012



Mpobnema: sBbipaKeHUA B npeanKare

SELECT [i], [c] FROM [dbo].[test table]
WHERE power([i], @) = 1 OPTION (RECOMPILE);

GO

SELECT [i], [c] FROM [dbo].[test table]
WHERE [i] * LEN([c]) = 1 OPTION (RECOMPILE);

GO

* [lpeocbpasoBaTtb BbipaxXeHune
« Computed column




CBA3aHHbIe 3HaYeHUA B cTonbuax

CREATE TABLE [dbo].[Hotels](
[hotel id] [int] IDENTITY(1,1) NOT NULL PRIMARY KEY,
[stars] [int] NOT NULL,
[price_per night] [decimal](6, 2) NOT NULL,
[description] [nvarchar](max) NOT NULL DEFAULT ('####H##H4H#4#")

)
GO

CREATE NONCLUSTERED INDEX [IX NC stars price] ON [dbo].[Hotels]

(
[stars] ASC,

[price_per night] ASC

GO
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WITH HotelTypes (min_price, max_price, stars) AS

(

SELECT 10, 29, 2
UNION ALL SELECT 31, 51, 3
UNION ALL SELECT 49, 81, 4
UNION ALL SELECT 79, 150, 5
)
INSERT INTO [dbo].[Hotels] (stars, price_per night)
SELECT stars,

min_price + ABS(CHECKSUM(NEWID())) % (max_price - min_price)

FROM HotelTypes;
GO 25000

UPDATE STATISTICS Hotels WITH FULLSCAN;
GO

ALTER INDEX [IX NC stars price] ON [dbo].[Hotels] REBUILD
GO
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SELECT * FROM [dbo].[Hotels]
WHERE stars = 5 and price per night < 80 OPTION (RECOMPILE);

Query 1: Query cost (relative to the batch): 100%
SELECT * FREOM [dbo].[Hotels] WHEERE stars = 5 and price per night < 80 OFTIOCH (RECOMPILE):

= ]

SELECT Clustered Index Scan EulfsEfEef;n
Cost- 0 % [Hotels] . [PE__Hotels 4SFETEZe€824Z..

Cost: 100 %

Clustered Index Scan (Clustered)

Scanning a clustered index, entirely cor only a range.

Physical Operation Clustered Index Scan
Logical Operation Clustered Index Scan
Actual Execution Mode Row
Estimated Execution Mode Hiow
Actual Number of Rows 11
Actual Number of Batches 0
Estimated 1/O Cost 0,423866
Estimated Operator Cost 0,532671 (100%)
Estimated CPU Cost 0,109805
Estimated Subtree Cost 0,533671
Number of Executions 1
Estimated Number of Executions 1|
Estimated Mumber of Rows 183704
Fofimafad Bosr Cira AnAg o
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CREATE STATISTICS [price stars eq 5] ON [dbo].[Hotels]([price per night])
WHERE stars = 5;

SELECT * FROM [dbo].[Hotels]
WHERE stars = 5 and price per night < 80 OPTION (RECOMPILE);

Query 1: Query cost (relative to the batch): 100%
SELECT * FROM [dbo].[Hotels] WHEERE =2tars = 5 and price per night « 820 OPTION (RECOMPILE);

= (c] 55
SELECT Hested Loops
Cost: 0 %

[Inmer Join)

Index Seek (HonClustered)

[Hotels] . [I¥ NC_stars price Index Seek (MonClustered)

Cost: 0 % Cost: 3 % Scan a particular range of rows from a nonclustered
index,
=i
= Physical Operation Index Seek
Fey Lookup (Clustered) L:;?cal [}pI:atiun Index Seek
[Hotels] . [PK_ Hotels 4SFETEZE(
Cost- 91 % Actual Execution Mode Row
Estimated Execution Mode Row
Storage FowStore
Actual Number of Rows 11
Actual Number of Batches ]
Estimated Operator Cost 0,0032941 [93%)
Estimated 1/0 Cost 0,003125
Estimated CPU Cost 0,0001691
Estimated Subtree Cost 00032841
Mumber of Executions 1
Estimated Mumber of Executions 1]
Estimated Mumber of Rows 11
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Read-only Databases

Read-only Databases

Snapshots




Microsoft® t&
SQL Server2012

* 3TO HE PEK/IAMA ©

tempdb




- " '-’,A
(| N ——

(PASS Anekcein Skcapesckuit

O camon yacton npuymrHe Bblbopa HeCcTabubHOro/HeadOEKTUBHOIO NiaHa
3anpoca, unu OueHka KapanHanbHOCTU: YTO 3TO Takoe, N Kak C HeW BopoTbCH

XEvents

channel = debug
event = inaccurate_cardinality estimate
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Ccbinku

» http://www.sglcmd.ru/density-selectivity-cardinality-partO1.html

» http://salblog.com/blogs/elisabeth redei/archive/2009/03/01/lies-
damned-lies-and-statistics-part-i.aspx

» http://msdn.microsoft.com/en-us/library/ms190397.aspx

» http://www.sqglservercentral.com/articles/Stairway+Series/72446/

» http://www.simple-talk.com/sqgl/sqgl-training/questions-about-sql-
server-distribution-statistics/

» http://www.simple-talk.com/sqgl/t-sqgl-programming/13-things-you-
should-know-about-statistics-and-the-query-optimizer/
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NOXb, HArNasa NOXb,
U CTaTUCTUKA




Bonpochol

| ——
_/”

f(
Q_b

sergey@olontsev.ru

[/
PASS /’ -

RUSSIA 2012



