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:SQL Server gjloso b adgl (LT .\
SQL Server j5 DMF g DMV pggé0 b (olusl o
Database pggao () o
Log File g Data File pggao (ju)yy o
Log File (g)laso (su)y ®
Log File ;ibie (g)lamo (sw)y @

Log File ;258 g)laze Gy @
Log File g Data File glp cuwlio Wlaghis Jlacl 6900 uyp @

SleMbl SO g bl (gl Jole @iumaw abo Olaadil (uw)y o

Database Instant File Initialization <layais (swyy
SQL Server > Buffer Pool b (LT e

SQL Server Yory )5 Buffer Pool 4 bgyyo sl (uwyy o
Checkpoint pggao ;) ®

Sam3 50 &) Checkpoint olSio )5 (plo)lS a> @

Lock pgeae ailgl sy @

Latch pggao dadgl )y

059> (32l )3 3055 9 pgo (WDMF g DMV L (LT o
lwPage (glgizo s3olie (5l (63,5 (p)lpl (920 @

01 (8l b Wleakiss Jlecl g Log File

Log Files, ¢ Data File <, ;| Jsla> SQL Serverys (jSleVbl glocGb 45 @ibly o Lo 4o

Sy (HleMbl (LacGl )3 diuad (0 4S5 (63)lg0 j| (—S0.39 50 yog—=< Lol ol 4 Cuw)

-ISELECT

.l Log File & bgyyo laphsis @S0 Jlacl () (69) p (sawlio Olashss

servicename, instant_file_initialization_enabled
FROM sys.dm_server_services

WHERE
filename LIKE
6d

138% -~

BB Resuts i Messages

‘%sqlservr.exe%’

instant_file_intialization_enabled

Select a page

& General

H Files

& Filegroups

& Options

& Change Tracking
F Pemissions

F BExtended Properties
& Mimoring

F Transaction Log Shipping
& Query Store

@ Database Properties - AdventureworksDW2022

LT Scipt v @ Help

Database name:

AdventureworksDW2022

Owner: sa

Database files:

Logical Name
AdventureWorksDW20...
AdventureWorksDW20...

File Type
ROWS...
LOG

Filegroup Size (MB)
PRIMARY 1.024
Not Applicable 512

Autogrowth / Maxsize P
By 1024 MB, Unlimited
By 64 MB. Limited to 2..
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L SQL Server 2022 )5 , bl> JLo ) 3905 Jlacl ¢l (69) )2 (srmwlio Olaahis 3L Slelbl SOL

2 98 JB 5y Slac dy puilg S0 3y 6920 (paizad g Initial Size (glyo wbo 9 (9ol @atais
Sy digej (2

.4 Ealgs Ll Data File g Log File (gly cauwbio wloabiis Jlacl 0926 b 6,93 ¢l 5o bo

SQLQuery1.sq! - (lo.. TAHERNTsheri (67)* -+

1 USE ClinicDW

2 GO
3  SELECT * FROM SYS.database files
4 GO
(=
124% ~

EE Resuts @ Messages

file_id file_guid type type_desc data_space_id name physical_name state  state_desc
1 {1 i C2BD46FD4A. 0  ROWS 1 CinicDW  D:\Program File.. 0 ONLINE
2 2 72F69658-BC4... 1 LOG 0 ClinicDW_log D:\Program File... 0 ONLINE

:SQL Server s I €lgil g Page L (LT .Y

Data File > Page pggan (su)p @

Page )> wosly (gjwe usd (g)lomo )y @

T jl plaS o 3,15 g oPage Elgil (Jlazl (9y20 o
Allocation Page pggan (su)p @

Row-Overflow ogean (u)p @

leData Type ;| cawbio 03lbiwl (gloSuiusS w)yy

Extent pggan (juw)y ©
SQL Server > oExtent £lgsl (;9)20 ©

Page pgeao w )y
Page cJB )5 8315 6,153 .

Page gljl 4 10 Oldoc plxil ¥

96 Bytes % |
Page Header |~ ' | e | Bytes
Data Row 1 i77"7 .00 10 01 £0 0f 10 00 ab a1
Da?a ROW 2 E “7 11 fo of 00 10 01 £0 0f 10
117771 01 02 cc 10 0a 11 a1 c0 11 Body
8060 Bytes 8 KB(8192 Byfes) |!ir{ 1c 11 1a 0a £0 af 10 00 a1 ||~ m ngg';s‘es’
Free Space
............... — |
................. ,
T3
Row Offset l._.; 36 Bytes ].wes
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W File Group jw),y .V

File Group pggan (su)y @

File Group (g5 () ®

File Group ! eslaiwl (gLljo sy ©

oFile Group Elgil u)yp

WoFile Group (Jgol Lay,=5 6900 (o) @

File Group & bgiye (sloData File sib) 9= (swyyy @

File Group <3 )5 uSail 315 )1y8 6925 (uwypy @

&Blas> cloFile Group )3 BLOB (HL;L g 0)us3 6950 (o) @

Filestream (gloog)S Jol6 (sunyp @

Sb (LS Gimly—8l cu_g> > Filestream (gL o69)S J—6 jl oslasi_wl 69 =0 (—w)p @
leMbl

Filestream (¢lowog,S (b Cupde g dloul 0956 (suwyyy @

Filestream L )15 (gl)» SQL Server (gaiy)Sy 0926 (o) ©

.NET )5 Filestream L ,I5 695 (su0))s @

FileTable Jglas ()

.NET > FileTable ;| oslaiwl 6900 (suyp @
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B Microsoft \@MQf < arver
. 1S Filestream

;01 b )5 6925 g Execution Plan (820 .F

Physical Read g Logical Read pggéo (sun)p

Set Statistics 10 jgiw> () @

Set Statistics Time )giwd (sw)y

SQL Server wlygiws (52528 9 ke hal wud)S wyp @

ol Elgil g Execution Plan pggéo (suw)y o

SQL Server > wExecution Plan 3,5 Compare gz (juw)y @

Execution Plan (L0 g 6y 6900 (oawyy @

:Execution Plan ;JUGi (¢ly (glad,> I3 S (J8,20

(539320 WLl SSMS Lol qau S 55T g saoliiwe |y LoExecution Plan ailg 5,0 SSMS )5 Lo
.3yl> Plan ;.67 gl
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.3, padvlgs> Lwl Execution Plan ;U1 (gly (698 (s )il <o b ) Ladd 0,95 (3l )3 bo
A . ? o ? " =
Statement Total cost CPU cost 1/0 cost Rows Reads Writes Start time End time Duration (ms) CcPU Sorts Table scans Hash matches Scan operations
SELECT [p)[Nome], [p}[ProductNumber]. [ph) 135 R Copy ) 0 0 0 2
Execution plan [] Exportgrdto » [X, XML )
Query cost (relative to the batch): 1000 % & HIML
SELECT [p) [Name], [p].[ProductNumber], [ph].[ListPrice] FROM [Production].[Product] p INNER JOIN [Production] [ProductListPriceHistory] ph ON [p]{ProductiD] = ph.[ProductiD] AND ph [StartDate] = (SELECT TOP (1) [ph2} [StartDate] FROM [Production].[ProductListPriceHistory] ph2
- Customization 9 X
Layo:
Layout Default
Connectors: Square
C ector thicks Row
Cost
Resource cost: | Total
Cost filter: 0%
Scale
Rotation: 0 £ A
H-stretch: 0 v
V-stretch: 0 -

1000% ~ 25 [@ & Defaults

Query text Execution plan Columns Operations tree Join graph XML view

§ ALEN-PC [ AdventureWorks2008

O G)leoo 9 uSanl )y .0

Heap Table )y o

SQL Server )> Heap Jglaz (g)lamo (sw))y

Heap Table jl oslasiwl (gl (63595 (592)luw 3z a0y ®

Clustered Index L (soLus] o

Clustered Index (g)loso ()

Vbl SGL (L5 > Clustered Index S cauwys QLD 56 awyyy o
Spaungiy Clustered Index jl oslaswl Cag> Cauwlio Where Condition 4igS> e
Clustered Index g Heap auwlio e

GleMbl SSL DB » o 35U 9 (2S5 ©)90 @ paS 3l 345 CRD Gy @
OsS 3l S Ol e (631 9 o0 GGSRY ey @

0l © bgye (gylame g Non Clustered Index (suw)yp o

Non Clustered (gloumSail jl o3liiwl oBio lookup pggée (suw)yp o

Key Lookup (ju)y

RID Lookup (su)y

ol Performance & Tuning wllac plzil 555 jo ol S )5 Cawl Cadg 3z 45 (losjgy 1 (S
L )l eelw )3 ghyyLS 45 (Slej 3922 3)9-5) 9o J+2 )l i L Heap Joaz o Jolis mosg
45 39 63 Cacly Egu090 (pl 39 30)> 80 (YL j9)w CPU W) oo 353,550 )L e ¢yl
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293 ol 59y »» uuSaul Non Clustered (gsla=3 slyl g Clustered 4y Jgaz Joaus @dls pll

o
oy

.
INDEX - HER

Ol @ bgiyo didyinn LS g puSail .7

SQL Server )> Cover Index pgean () ©

Cover Index jl oslaiwl L LOOKUP dipjo B> 69 (uyp @

SQL Server )> wFiltered Index (uw)y o

Ol © bgiyo SYSie 9 LuSIl 35 ¢lgic & GUID jl oslasimwl (unyp o
T (59) » usSail Jlacl g Computed Column e

o yuS 3l (g9 » Shrink Wlldac 56 )y o

GIeMbl SGL (LS 53 o uSail 35 1 (i Sl Gaie JSG Gy @
Canld H5 53 LU GuSal syl PKe oS (HOPLIoN (uw)y e

9, Shrink 3 o3 plzol |y o 3L dus Caul o) Sao DBA Sy a5 (alaylS oy yiSbiinmg jl Sy

o=l 40 9 8315 ploul (g jgeine 4555 S sl DBAjI S0 ) (35wl () .l Database
3580 ol 6)bgs Database )5 (il plool b a5 3)S 50 H sl Gadb @ Egdge

000 nQ

Shrink wldac pleil

000 —>on@
000 000

51 U8 puSanl camisg i A= puS il canisg
Shrink wldac plil Shrink wllac pl=sl
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SQL Server )> Data Compression pggao (sw)y ®

Row Compression (g, a3 (gjw 63)4ad uwyy ®

Page Compression (jig) a1 (gjluw 63yixd (o) o

Select wllac p (gjwwodyind y 50 (suwyp @
Insert,Update,Delete eslilac o (gjlwesysind y55 sy o
IleMb] SGL () (g5 wosdind H50 a0y @
oClustered Index (gg) p (5jWwwo3yssd 505 sy ®
loNon Clustered Index (gg) y (g5lwodyaind y 50 (avyyyy @

SQL Server )5 (gjwospaind 4y bgyyo gilgs (s @

Ol 4B (HLjL 9 s Oldac () (g9) 2 (5jWwoyid Ollac )56 Gy o

MBI U (S 1 Jodz (g5, 505

0315 il (63Lj x> (ghld SleVbl Sb Jolaz jl —Su 39 ,5)d T 5> 45 (plosjon jl (51 )
Data @uid, S araa’ 39 dLyj s Jod= il (LoSelect o> 4 Syl 4 d>g5 Ly 4 S 39
30 39290 (gL03> @ = ;LS (il plzol Ly au S (gjlaslely Jga= (il (59 )= |) Compression

39 yiaS (5,595 10 a5 3 cucl Egrdgo ¢l § )5 1o GidlS Jgaz ol (ko mS sl

i J—=8 Joa—= S (gLuad jl (glasgas ) yug—as

3 = SP_SPACEUSED None_Compression lize (Lohy) 4 (5Lwedpld jl puy 9 03y
4 GO AB3e il |y
5 [= SP_SPACEUSED Row_Level Compression
6 GO
7 = SP_SPACEUSED Page_Level_Compression
8 GO
150% ~
B Resuts i Messages
index_size  unused

name rows reserved data
1 ERow_LeveI_Compnession 1000 1672KB

name rows reserved data

1 Page_Level_Compression 1000

name rows reserved data
E {1000 2695KB 2672KB

index_size  unused

index_size  unused
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SQL Server > (41 5y,15 g Statistics (HLbT  .A

Statistics pggao (sw)y
SQL Server > Statistics 5,)5 (sw)y @

SQL Server )5 Query Selectivity pggao (smw)p ©

Canlio uSail SO Ol o > Statistics 50 )y o

Statistics (Stat Header , Density Vector , Histogram) @ bgyyo cliol () o

SQL Server > Statistics sloul gloyvg) () ©

SQL Server ) Statistics (jlw) j9) © kplyis (w)yp o

SQL Server > Statistics (plw) j9) 0 (gbg) () ©

b_wgi T 4 by yy0 L olg) (—wmgijl) YoIF axx__uwi )5 Statistics wly sl (;—w)p o
(Cdlng)Solo

BleMbl (glSSL (g9 o Yol asuws Statistics wlyues (a0 y 05U (w)p o

Statistics ()39 jg) 4 OWSkino () ©

Spill to Disk JSio sy @

loFiltered Statistics (sw)y o

SQL Server Yo¥Y )5 Statistics az &lyus (w)py  ©

45 iS50 9 39 4i8)T pulad o L i jg) 352 iS5 )LS o L 45 (09 gloglejls I 552
2 oliac , & 33550 Jae AL 4 (Slelbl SOL Hd X Jobb (sLlod)gS) 2)5 40 bgyo y=awgy
>3 390 plojluw 4o bgye (SLoSP ()SiSlidnag jl (S0 y29p 0= 320 plo 48U 30 I i
Eoo o=l 93)S Tune g ;w390 (93 )3 95 (gLoFunction ¢ SP) 3.5 b 5 jl; o ;I L Jolid a5 dg
Business 4 Lo 45 cawl ;Lo yigy 4230 (93,5 aiug gy Logac g 8399 ploj s Glas SP
U5 aiaS e (o 4 glojlun (glod 2u @il HLS ool ho BLS by (po Lol s 3> plodl yigy

= BB HumanResources.Employee

Columns
Keys Ollac pladl

Constrain . g
T:g;: ¢ Update Statistics

Indexes

Statistics
[l] _wA_Sys_00000008_70DDC3D8
[l _WA_Sys_00000008_70DDC3D8

iy AK_Employee_LoginID Histogram is calculated from sampled column values
[il] AK_Employee_NationallDNumber
[l AK_Employee_rowguid

[l 1X_Employee_OrganizationLevel_OrganizationNode .
[il] D_Employee_OrganizationNode
[l PK_Employee_BusinessEntitylD Matching
+ umanResources.Employee_ values
ol:: 1] R Employee_All

UPDATE

Average_range_rows

Equal_rows

Range_high_key
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035 )92 L2 9 0395 )LS joiiwd j= lojluw )3 LoStatistics (5luw)jg)dr pasis azgio azy jl iy
A Jo JSwie Manual wygo 4 ¢)lojlw (gloStatistics

LT Statistics cuobo Ly Lo LT .8l il S 450 2 51 , 5aS 4y Stored Procedure gly =l )Loj
So39) (loja> 4> SQL Server 2014 > Statistics sjg> 4y bgyyo wlyuss 351550 LT Tadiuus

Wb SGL (L) of ,56 g Constraint .4

Unique Key g Primary Key pggao (suw)y ©

Jolaz )5 Primary Key gusuo ol og= @

T & bilye (glouSsul g Primary Key & Unique Key o

leMbl SGb (LS T 51506 ¢ Check Constraint pggan ()  ©
leMbl SGb (LS T 150 ¢ Foreign Key pggao () o

4S5 25l eVl 3 iS50 dLaul Unique Key )lgic a1y (poa Lo Ly 3 Lo a5 (Sliwgd jl >
g 50 JyiS Unigue Non Clustered Index < Jawgs Unique Key

0=l 292 2 @sleSse paih LT puSail gl GBI (5)leme adzmad 9 pgeae (2l b Lo a2l
S 03l 395 (Slilac (slo6j9y > S

Indexes/Keys ? X

Selected Primary/Unique Key or Index:

1X_DimCustomer_CustomerAlterr| | Editing properties for existing primary/unique key or index.
PK_DimCustomer_CustomerKey

Is Unique

(Name) IX_DimCustomer_CustomerAlternateKey

Description

Create As Clustered
Data Space Specification PRIMARY
< > Fill Specification

s | o
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b uSaul aw Fragment  lo

Fragmentation pgeéo (u)y ©
SQL Server > Fragmentation £lgil (jaw)y

Fragmentation (g, » Pad_Index g FillFactor jl eslaiwl y 50 (uw)yp

SQL Server > o uSanl Fragmentation GiolS gloyig) (wyp  ©

louS sl glp FillFactor (Jgol @ibais 695 (uw)yy @

Fragmentation (3,5 ;giilo 6920 (saw)y  ®

Fragmentation juolS g oSyl (43,5 Rebuild (jw)y o

o uS 3l (93,5 Rebuild caliso (gloyhg) sy  ©

slocdls g (W )5 w0 a4 lomSa il (3,5 Rebuild wLize L ocdls )y o

SP_HELPINDEX DimCustomer
150% ~
EH Resuts [ Messages
index_name index_description index_keys
IX_DimCustomer_CustomerAltemateKey nonclustered, unique located on PRIMARY CustomerAltemateKey
2 PK_DimCustomer_CustomerKey clustered, unique, primary key located on PRIMARY  CustomerKey

A8 6y S 4 9 3550 )L el Jlaw (ppaiz 45 il 03,5 3)5 5y (SSlelbl (Lol 4 ple
O—Sao LuS3 il 83Lw Rebuild Sy L Lod 0By E95 (il 4 bg e (635 OWS Lo yiainy .39 450
Lol oo ...g Y asl5)l5 X a5 cpload sy (Slelbl glacGh g ol jl .39 Jo cuwl
jazdad Joiwo aSub Admin S La5)las 1) 3 S )Ls SQL Server L (,aass jgb 4 45 wlyas
O bgoye Jlamo 9 a5 oyl awass ddoys g2 il bluwo Sl (ol 40 3> p o @G> . Cuwl

351835 Jaax3 gl @y 1) SQL Server (Jg cuwl ol

Oiols b w g 3 wl)s algh ¢ 3l bl (Rldl Ciobo ol L a5 cwl S 035y Jowg ¢l bl

4%, Rebuild Index Task X
Connection: Local server connection v New...
Database(s -
Object: Tables and Views v
Selection: I _I

Rebuild Index Task

23 Rebuild index on
Databases: <Select one or more>
Object: Tables and views
Original amount of free space

Free space options

(® Default free space per page

(O Change free space per page to: 20 %

Advanced options
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Lo uS il (43,5 Hgisle .M

o puS il 93)5 )9isle 4 boyyo (SLDMV (9y20 o

Index Usage Stats ;e g9 ()0 @

Index Operational Stats (Ji,a0 gig (swyp @

Index Physical Stats ;30 g9 ()0 @

Ol 3929 pac b 3929 yogas )5 (g pSpaeai 9 (HhSS uuSail )5 Iy o
SQL Server > sslaiwl Wy oSyl 93y 1o o

SQL Server )5 loMissing Index ;JUT g (;w)p

03wl W (g S 3l (99,5 law

W s pmSaul (53,5 law e plovl (Slelbl (Lol (69) ) aibad po &5 ()5 I S
o8l (48, YL Cucb j9) w (69) )= SLusl Sl 39 >9 . wl j9)w (59) ) 0dlai_wl
...9 Deadlock >9_=>g JL aizl Ginly—8l Blocking ()L oj wa_» Ginly—8l (uSa il Fragmentation
DMV (g3la el (saw)y jl eslaiwl Ly 1) eslaiwl Mo (glo S sl pulg 5,0 Server SQL )5 Lo .39 50

.log)gT Cawd) (50230

Find unused
lndexes
Sql Server

bl SGL ()5 p of ;456 ¢ W Trigger .Y

Trigger pggao (sw)y ©
DML Trigger £lgsl (su)y ©
leMbl SGL (LS p T )50 ¢ Trigger jl aslaswl L Business Rule J,i6S )y o
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oA I L)‘”J“ ol @y

S)2b dg92ume 1y0yde
1ledbl SGb (LS (el g ;5,5 ;1 asliiwl

Jdola—= il =50 )3 piily (gL 5y 550 ;LS SQL Server 2008 Ly a5 (glacgamo Ly (yinan Jluw i
63 odlasiwl Trigger After I Jga s (ol (gLd)gS, Wy ues @ilgw s Cugs )d dcgamo ol S)p
2 age E9b90 95 azgio J9az )d 39290 HS0)5 (s 9 LT I pag 392

J9d= (i Fragment L After Trigger bls)l e

J932 )3 39290 (5l03)95) (5w, jo) 4 9 &) Wie inliSl e

= 1 Tables
# [ Systern Tables
@ 1 FileTables 100% = 4
# - dbo.a -
# =1 dbo.Calendar New Trigger.., |
@ 1 dbo.COMPANY Modify L
|+

Script Trigger as »

Enable
Disable

& 2 Indexes Facets

@ [ Statistics Start PowerShell

GleMb] b S 53 of G g View IV

View pgeéo () ©
leMbl SGL (LS » T 150 ¢ Partition View sloul 6906 (@

loView (g9, » Clustered Index Jlacl 6906 (suyp @

loView g9y »» Non Clustered Index Jlacl 6g=5 (o) ®

:Index View ;l l> a4y s3lasiwl

b olalbl Jgla= 5l (galyj dlaei Ly pdgo =533 o RHLS Uinlj-sl gho a5 L2ojon jl 2 )3
Log)595 )3 o3laiwl 3y50 (3L g Jogldo Eg (suwyp Ly 393 YU LesT Join dinjo 4.5 039 , 5,5
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el (5 Siag ol jl o3laiwl .@id, S 659y 4 bg e (Slelbl STL s Index View sLoul 4 paaas

Query cost (relative to the batchf 98.3 % |
SELECT * FROM EmployeeFullinfo vhere BusinessEntitylD >12

33)5 Wiz logy595 JOiN 4y bgyye dinj 45 L

Cost: 0.0% 1 108 0 ORESSN p CORNREN
468 198
Prrami| O 4832 = 95388 T
. l
SELECT Hash match Table scan
Cached plan size 136 KB (Inner Join) [EmployeePayHistory]
Est subtree cost 0,19 Est CPU 0.03 EstCPU O
Est row sze 4468 Est rowsize 198
; OSSN
Hash match Table scan
(Inner Join) [Employee]
Est CPU 0.08 EstCPU O
Ert vrvsi rimm AAY D Er® vrvss rinn 222 0
Query cost (relative to the batch
SELECT * FROMHumanresources.tmployeefullinfo_Indexedwith (noexpand) where BusinessEntitylD >12
Cost: 0.0% , .
4468
e 4458 r-fj-\
A o0
SELECT Clustered index seek

[EmployeeFullinfo_Indexed]
[IX_VEMPInfo)
EstCPU O
Est row size 446 8

Cached plan size 24 KB
Est subtree cost 0

leMb! SGL (L5 of ;56 g Function  .IF

Function pgeéo () @
oFunction Elgil (suw)y o

leMbl SGL (LS » T 150 ¢ Scalar Function )y e

SQL Server > (hLS 8jo= > LaScaler Function a bg syo 3 pd> Wy i (wyp @
Yolq,YorY

leMbl SSb (LS T 5150 g In Line Function (w)yp

IleMbl SSb (h 5y T ;1506 ¢ Multi Statement Function )y e

o Function L 15 o Cardinality Estimation a4 bgyye <MSkine (o) ®

0l 4 boyyo (LIS g (Lmad &)l

JSine Lol cawl (630 &yg 40 4 o 6y (Hlelbl (LacOl j> &)L5 0y 153 sLoyug,) jl -
SQL  j5> LS ol plool gho e Ginlod i ©)yg w0 a4 1) &)L5 il padlg 50wl (Sl
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Slr=8ley (soeS), b S| o _wgi gy )il .@aS e3lai_wl Scaler Function ailg 5,0 Lo Server
0P9) o=l 593 3L SLyj laid Jolaz )3 35 >g0 (L0631 @ = 4 S (Sloj Lol g 50 63lai wl
A4S 03wl uolio 9 gy (SUBY) | Wb 9 392 wolg ) (o%lg>

Query 1: Query cost (relative to the batch):
select COUNT(*) from dbo.Orders where dbo.udfDateOnly(OrderDate) = '2013-03-01'

= 3 ki = &

SELECT Compute Scalar Stream Aggregate Tilcer Clustered Index Scan (Clustered)
[Orders]. [PK_Oxders)

Cosz: 0 & Filter Cost: 4 § Cost: 96 &

Restricting the set of rows based on a predicate.

Predicate
[tempdb].[dbo).[udfDateOnly]([tempdb].[dbo].
[Orders).[OrderDate])="2013-03-01 00:00:00.000"

Query 2: Query cost (relative to the batch) :] SO%
SELECT COUNT(*) FROM [dbo) .[Orders) WHERE [OrderDate]>=Q@1 AND ([OrderDate]<@2

E E i >

SELECT Compute Scalar Stream Aggregate Clustered Index Scan (Clustered
R ST Aggregate) [Orders] .(PK_Orders)
T R Cost: 4 § Cost: 3€ &

Jolds sauppinas)h .10

Tz (GMpd)h @

0292 Jola (30l Ehw 2L loj 4z e

TaS i)l ) Jgaz O G982 e

TS (g pings) 1) 395 (glouS il 4391? .

(SO oSS Elgil oyme @

Partition$ gl L (LT e

Jolaz (g3 b )5 5o WoFile Group jl eslaiwl 6gs0 w0y @
loo31> (gjLwesyild g (G3npii)ly @

SQL Server )5 oeypings)b (gl  Split g Merge wlilac plzsl o
3y b i Incremental Statistics (Sig jl eslatiwl o
Jolaz (gduepins)b (gl Best Practices (8,20 o

:900GB x> b Jodz S0 (633 i)y

o8l gho el p=s LS 900 3935 > (Jga o P39 )—«‘5)') as L:—%)" slosjon 5l 52
38,5 olo bl 3 J932 (g3l @ puead Jgaz ol 3)Sles Cucyu
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o—is)b Ly LoActive Partition paiuilgs 45 39 (-l 31> Lo a4y SiSS (gl 45 Sijo (p2)iege
129 Lo paizad @i 5 )|, 8 ey woyy (glocSawnd j3 1) 3 _ble sl yj LgTda yda oohed S
3y Slac )d r—awlio )l p5L 54 S @dy, 5 JL =8 Jga_= ol )5 ], Incremental  Statistics

il olagles oS

o=l 8)93 =2l )d 45 3yl Jgol (il 8)93 ()l )3 Lo 45 3,15 (Jgol Data Partitioning caew 4y (39,
560 L (9> 4 ) Jgo!

partition.sgl - jos...-PC\JosephSack (51))* X

| 3t Editorl = Results] 3 Messages : 37 Execution plan
Query 1: Query cost (relative to the batch): 100%
SELECT [ProductID] FROM [Production].[ProductPro..

= ‘Tf}.
Clustered Index Seek (Cluste..

[ProductProductPhoto]. [Clust..
Cost: 100 %

Properties
| Clustered Index Seek (Clustered)
CE Al l 1
®:: | & J

4

Actual Execution Mode Row
> Actual Number of Batches 0
»_Actual Number of Rows 85

SELECT
Cost: 0 %

Actual Partition Count 1

Actual Partitions Accessed 50
> Actual Rebinds 0
> Actual Rewinds 0

leMbl SGL ()5 3 o ;56 g TempDB aubais g widgo Jolam>  .IF

TCum> dgo Jglas L Temp Table o

leMbl L (LS Temp Table jl eslaiwl , 56

Scuny> Table Variable o

Vbl SGL (LS Table Variable jl sslaiwl )56 @

T Cawa> TVP o

GIleMbl SGb (L5 0 TVP jl oslaiuwl )55 o

TempDB (SleMbl SGL )y @

TempDB Slelbl SOb gasuo (630)S 6920 (sw))) @

TempDB (JleMbl (SGU j3 T aolS 6920 g Latch Contention pggan () ©
Tempdb « diuwvlg gloTrace Flag (swyy o
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S)oLb d92uus 1ym)d0
:TempDB Sledb] SObL puswo @abdis

SQL  Server > 59290 (ol (Slclbl L oSSL ())—iago jl (— TempDB (5L cWbl S 5L
Lol S 315 5L SLeWbl SSU (52l LS )3 auiiiwme y9b 4 o pus o pu kil 45 e wl
o=l Lol .l y9, w (sLoCPU Core cuwi 4 o (gleData File sla_s3 (jivlj8l TempDB (gjLuwdiug
»551)5 1) Egubg0 (yl () 395 394 ploul 3L )_ig.) LgL(blo..uT L oly oo LoData File slass (uul;dl
@350 Lzl pgis 50 55,3 &5 (Tuning soojoy

3  USE tempdb

4 GO

5 SP_HELPFILE

S0% ~

EH Resuts 2§ Messages

fileid filename filegroup size maxsize growth usage

1 i1 C:\Program Files\Microsoft... =~ PRIMARY 51200 KB  Unlimted 10240KB data only
2 templog 2 C:\Program Files\Microsoft... =~ NULL 8192 KB Unlimted 65536 KB  log only

3 tempdev2 3 C:\Program Files\Microsoft... = PRIMARY 51200 KB Unlimted 10240 KB data only
4 tempdev3d 4 C:\Program Files\Microsoft... PRIMARY 51200KB  Unlimted 10240 KB data only
5 tempdevd 5 C:\Program Files\Microsoft... = PRIMARY 51200 KB Unlimted 10240 KB data only
6 tempdevd 6 C:\Program Files\Microsoft... PRIMARY 51200KB  Unlimted 10240 KB data only
7 tempdevé 7 C:\Program Files\Microsoft... ~PRIMARY 51200 KB Unlimted 10240 KB data only
8 tempdev7 8 C:\Program Files\Microsoft... ~PRIMARY 51200KB Unlimted 10240KB data only
9 tempdev8 § C:\Program Files\Microsoft... = PRIMARY 51200 KB  Unlimted 10240 KB data only

(W g,595 21y ainis) Query Execution Plan .1V

Execution Plan > W)gslyl didyiiy (su0)p  ®

Join (Nested Loop, Merge Join , Hash Join) & bgye (,S3518 (5lo)gilpl )y @
Aggregate (Stream Aggregate , Hash Aggregate) ;Soj.8 (sloygilpl (suyy @
Table Spool (uw)y o

Loop, Merge, Hash join Hint (jw)yy e

NoExpancd Expand Hint (jw)y, e

:Parallel ;900 @ 1y2] Crow a3 (6)595 culad

Ok 45 Cils (6)59-5 6)93 ) 8 Sy, (yliwgs jl (S, Performance & Tuning L8 ()9S >
P95 (—wg3ib Lo Lo 39 48185 3l i o sh—=! yloj 9 839 Serial wyg w0 4y (T )=l
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slows) edls ¢l b .@yglw ys Parallel cull> a1y (6,595 (gh—=l 3 59) axiwwslgs d_bgyyo
239l wlize (s CPU Core (g9) 1 gly=2! (2Ulg5 W)gilpl 5l plas o (gljl @ uiS;L

oo .
I 73 Results | | /3 Messages | 3 Execution plan
Query 1: Query cost (relative to the batch): 100%

SELECT * FROM [Sales].[Salezs0rderDetail] WHERE [OrdexrQty]>E1
Missing Index (Impact 58.7216) : CREATE NONCLUSTERED INDEX [<Name ¢
E N = [F =
SELECT ‘FP:hrallsells:r. o Filter Compute Scalar
Cost: 0 % RN SR — Cost: 2 % Cost: 0 %

Cost: 2 %

Plan Caching (ow,ys .1A

SQL Server )5 Execution Plan 3,5 Cache 0ji50 » (5900 ©
SQL Server ;> Plan Cache b (LusT o

Plan Cache ssolive 43 bgiye (loDMV (Lw)y e

Plan Cache g ie Olygiws (swyyy

Execution Plan jl s3>0 o3lasiwl )y @

TR0 3929y e8> g > Parameter sniffing o

Scuna> Parameter Sniffing JSuio g8, Jool)

5)595 (RhB UalS1 > )2mngyn I o3lwl 56 () @

g2 (Sloyzxawgy Sl Gl (§2)8 RS )y 0
TSQL wl)giw> j> Dynamic SQL jl eslatiwl () e

Teum> Ad-Hoc Query oMo ®

S>> Auto Parameterization e

SCunya> Plan Guides o

SQL Server ,> Adaptive Query Processing (;Sjg odlasiwl
SQL Server ;> Automatic Query Tuning (Sig jl eslaswl o
SQL Server > Plan Regression ;| eslaiwl y50 () @
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:Adaptive Query Processing (,Sig ;1 83wl

) Wl oLkl SQL Server 2022 )5 g 451, SQL Server 2017 > a5 WJlo sloSig il =2
910 B, as (Lo Shg ol jl 63l wl Lo .3 b, Adaptive Query processing s a8l ¢y
SLo6395 =l plej 3950 uel E9b90 =l 45 3bise Yo LS Log)595 4 bgye Memory
b oS

@5 o3laiwl SQL Server ,> Adaptive Query Processing jl Lo 45 (Sl oj 3 b aiibls a>g3
@lNiaigd yg 0 4 (] 4 bgye (gLoSiug ;1 SQL Server g ay)las 35 (gld3 S )5 , uei ;L0
3)S Aolgs o3lasiwl

¢)9b > Lo |°““SL7'° o3latiwl (_,S)JQ U"l )l C)l‘°'>9"> LgL(bo)S)J N aduas Lo

Intelligent Query

Processing
1
[ [ T
Table Variable N Parameter P
Adaptive Query Batch Mode for Approximate Query S Optimized Plan
Processing Delgrreg Row Store Processing Scalar UDF Inlining Sene'im've f’lan Forcing
Compilation Optimization
|
[ [ ]
Interleaved Query Processing Approximate Count
Adaptive Joins Execution Feedback Distinct

|
I
Cardinality Degree of
Batch Mode “"'F e:'g'bf;:’“ Estimate (CE) Parallelism P’:"r:i‘:::;'c‘e A;’;;z::":‘;:’
Feedback (DOP) Feedback
Bl Percentile Grant
Feedback

~—{ Batch Mode

Firstininteouid eett] veithnsersions:

| RowMode SQL Server2017  SQL Server 2019 [ RIUIPIPY)

SQL Server ,> Extended Event ;| sslaiwl .19

Extended Event L (LT o

Extended Event )5 39590 wlsWaiol b (bl

Extended Event )> laEvent Session sloul 6g= b (L] e
oEvent Session (gljl 4 Filter Jlacl og=5 o

Extended Event >9)5> ;JUT 6900 b (L] o
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Page Split gy)lus () ©

Deadlock alyxiwl gy)bun (su0)p ®

Blocking alyxiwl gy)luw (su0)p

Execution Plan slyas 43 355 (5lo5)595 2lydiiwl gajlun uw)yyy @

T3g4 0 Page Split cizgo @iwaw (3 39290 (cldslilac 1 S plaS

Insert g Update el ilac ol ol ol S50 e wdiaw (52)LS (ol S ¢ cb 4 S (—ago J—slge jl (S
S (2lo)l5 5l S0 395 (glad> (sLosjgy o $\19_Asz.o Lo @i .3l ;0 Page Split wslalac 39 450
o3laiwl LoExtended Event jl ailg 5,0 LS ¢l (gl <l Page Split esllac jJUT s o310 plsl

B .\sqlserver2017 (SQL Server 14.0.1000.169 - MASOUDTAHERI' td
= Databases

e Security

£ Server Objects

= Replication

3 PolyBase

= Always On High Availability

= Management

@ & Policy Management

@ Y& Data Collection

# B= Resource Governor

= {%] Extended Events

= Sessions

@ T AlwaysOn_health
@ g QuickSessionStandard
@ W& QuickSessionTSQL
@ 1@ system_health
& E telemetry_xevents
@ T TestTrace
ke Af PageSplit
Maintenance Plans

e SQL Server Logs

Query Store (Sja9 1 o3lasiwl Yo

Query Store (g)lao (suw))p ©

SQL Server )> Query Store jl sslaiwl (gl (Slelbl SOL (6330, 0925 () ®
SQL Server > Query Store b bSyo (WDMV w)y o

Query Store jl sslaiwl L Plan (3,5 Force sgov (o) @

Query Store LSS (gl yi)liS jl edlasimwl 6950 (uyy @
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1l ()l (4939 Ehwaw (gAIS LT

Cacy o il 8l Cgz ) 39 SQL Server 2016 pag (T 45)d 45 (ploejgy 5l (0 IleWbl S5L
Execution Plan ¢aizes 9 Log)595 (521 wanidy jl gSan 925 a3y 4 paiils 5L (5595
Cawl 0340 a_ue’i SQL Server j> 32y 4 2016 ax i jl 45 (alo)lil )i jl (0 .enly EMbI LT

Aed0 bo ) )5 el plodl o1l (3,95 T (isly 4 )il ¢l 31> b Query Store

Top Resource Consu..ImportersOriginal] & >

Top 25 resource consumers during the last hour for database WideWorldImportersOriginal L EEIETATETN [T Landscape View !

Metric = CPU Time (ms) ~ | Statistic  Total ~ ‘ (2] ‘ € _ Plan summary for query 1 ‘ =] g:g SE ‘ [j _
> >
30000

£/ 20000 200001 plan id

E

S| 10000- E 100004
: 2

2 ( D(

0 i ; ; ; ; : .
1 8:40 AM8:50 AM 9:00 AM3:10 AM9:20 AM3:30 AM
query id N
Plan 1 [not forced] ‘ 23 Force Plan | 33 Unforce Plan _

Query 1: Query cost (relative to the batch): 100%
select avg([UnitPrice]* [Quantity]) from Sales.OrderlLines where PackageTypelID = Epackagetypeid

5 % 1
— — E L Columnstore Index Scan (NonClustere..
SELECT Compute Scalar Hash Match Compute Scalar OrderLi NCCX Sal OrderLi
ols at: 0 % ({Aggregate) Cost- 25 % [OrderLines] . [ . Sales_OrderLines]

Cost: § % Cost: &2 %

Buffer Pool Extension (S}i9 ;920 .Y

Buffer Pool Extension (g)laze b (LT
RAM (lgic 4 SSD jl oslaiuol Jus (a0

SSD > Page ¢yidgs g (ydilgs> 8920 b (pludl o
SSD (9, » SQL Server > Buffer Pool (3,5 Extended L (LT o

‘RAM abisls> 3gaaS WS o dulé

ovg) o—=2I > Buffer Pool (>, 5 Extended (LSl YL, » SQL Server 2014 gL ocubld jl S
2> Gl )y 84S (aloosls jl iz SSD SaS 4 @uilg S50 pail aiuls Memory JS i Lo azsilix
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nikamooz;
s 0l b jaT

SQL Server 2014 4o Buffer Pool < wuts

SSD « Buffer Pool ;> 5 Extend

10PS offload to Storage Class Memory (SCM) in memory hierarchy

RANDOM IOPS to mechanical drives 10PS offload to SCM
(before Buffer Pool Extension) (after Buffer Pool Extensnon)

.«' <<@
T g 4—»[

g -.

More traffic into disk drives Less traffic into disk drives

SQL Server ,> Hybrid Buffer Pool (jw,,s .YY
PMEM (8,20 o

SQL Server > Hybrid Buffer Pool ()lgic 4 PMEM jl oslaiawl (jayy @

Buffer Pool without Hybrid Buffer Pool

Buffer Pool BUF Array

\_ J
Buffer Pool with Hybrid Buffer Pool
DRAM
\_ Buffer Pool BUF Array )




SQL Server ,s Performance Tuning (ybjgel

nikamooz;

03— T «bjg—oT @y =5 G)blb 39%uu0 1(p0)d0

1W,9,w 69y » PMEM ;l aslasiawl

SQL  (s)ygyw g (gjloo (p—islo (59) ) diug ©y90 4 ol jl YlogTs0 5 3 b0 PMEM
3,5 oslaiwl Server

Resource Governor (Sj9 (820 .YV

Resource Governor (jw),y

SQL Server > Resource Governor (gly oslaiwl 8 glogy,luw () @
Resource Governor jl sslaiwl b CPU (43,5 3gdm0 6920 (jaw)y) @
Resource Governor jl sslaiwl L Memory (43,5 dgdzo 6950 () ©
Resource Governor jl eslaiwl b 10 ()3, 39am0 6925 (uw)yy @
Resource Governor L )5 (gly Classifier Function slogl 69z (awyyy @

15ledbl SGL Workload (yiuli8l g (yuigyw g (SHlg>1yd

SLeMbl S5U (LS a0 by e W div &8, ,15)3 (=93 by lejluw jI -5 43 G Jlw 3o
slasi 4 (Index Seek) digs (5595 S 45 3db pazie p 31> Ll jgyuw (59) 45 Gy b @)
03985 Lago y9)w Ly )LS glSal yol s siclw (b )3 45 (5)9-b @ Lo )2l JI> )3 j9pm (59) (530)
4S5 b d2gio 5G-8d Gy L. aibbie BUSY diugr (5595 ol jySe lo-21)d wale 4 j9, w0 9
IS U9y 09 =l Sl gh— L ewl BlgB)S JLo )3 pmigyw w9 S Bwel ()59 o

.023)5 (63,5 |, Resource Governor 5,55 ,Lisl )3 1y jg5w (gloResource

I 00Z;

ni
s ool

Resource Governor b gilio (gui pawds

@

..-":)“'3:' ;*)!JL; St ‘Jr J)'.J“{ “’._f .;)':; 3 jda b';g;‘
(AT ) (A ) (i ¥ 3w
Classifier P 1

Fn
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Lock & Block & Concurrency w,,s .rF

Lock pggan b (alidT

Concurrency pggao (sw)y ®

Ol )0 4 Resource L )5 pKio 2ul) OWSWio Elgl )y  ©
Lock Elgil )y @

Blocking pggas () e

Blocking (el 39591 6950 (sawyyy @

Blocking (3,5 laas 6925 (suwyyy @

Deadlock pggao (suwyy o
Deadlock OMT S99 walizo glocdls w)yy e

Deadlock waisS (gloyig) (swyp

ol piels g Deadlock wMSkio 89) 69 (suwyy @

Lock Escalation pggao (suw)y e

Isolation Level pggan (su)p @

Isolation Level glgil (ju)p ®

Application Lock )y

Schema Lock (;uw)y o

odolsy > Transaction jl eslaiwl (;=>hb 690 (Jaw)y @

ol el 3959 Jelge g Blocking ¢ Delay Durability Transaction (), e

oS3l 3929 pac ol Joole 39450 (gh2! (6335 4 (6395 By 45 3T (50 )5 liwg I Gl
S (»lo)l5 5l SO .cwl Blocking Lagy595 (gly=l (a5 Jolge jl (S0 45 (55)990 > . Cawl Cwlio
o= pladl gh .l Blocking Jolge (-u0)y 9 oS 0230 planil p39-2 (gLosjgy )d disad (o
Lo)lil 5l eslaiwl Ly |y T Jolge ¢ylgSis0 o 51 ome Suidl LT Blocking pgée Ly Lai> 3L ,LS

23S &) 1) o] 4 bgyye VSUine g LainS SQL Server )5 39290

Transaction 1 Transaction 2

Supplier Part
Holds Holds
lock on Supplier lock on Part

Wants lock on Part —/ \Wants lock on Supplier
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Column Store Index .YO

loData Warehouse > 39590 Cuslio (550 b (L] e

Columnstore Index L (gLusT e

Columnstore Index 4 bgiyo (g)lamo sy @

Batch Mode Processing pggao L (L] o

Row Group pggao (suw)y ®

Columnstore Index ,> Delete Bitmap ¢ Delta store )y

Columnstore Index 4 bgyyo (gjlwssyuind gl ybgy b (LT o

Columnstore Index (3,5 )gixilo &) bgye (GDMV L (LT o

Columnstore Index 4 bgyyo slonli g ol o

Columnstore Index (gljl 4 SQL Server YolY & bgyyo wlyusi b (plsl o

e Columnstore Index > Bulk Insert (glp cuslio slaabais Jlacl 9= (swyyy  ®
loData Warehouse > Columnstore Index jl eslaiwl j 55 uyp @

OLTP ,> Columnstore Index ;l sslasiwl 6g=5 (uw)y ®

Memory Optimized Table L )5 p5io Columnstore Index jl aslasiwl uyy ©

:Data Warehouse ,> Columnstore Index ;l sslaiwl

gy 45 @ibly 3)5-5) gg-tlse Foo 9 3Lalie ¥ 39302 Ly (a2 0392 )5)d 45 (leefgy 5l 52 >

ey ginl)-31 69y =2l )3 Lo B0 .39 450 LSl dbgyye J9d= 40 3)9-5) hg—hie 1o jl G

ABbse el gzl J9dz o2l 40 by (LoseS wdil Sl an 429l Ly 390 Log)5eS

030 Liie Cu 8> pgual j3 4 S jo b ylad @S edlaiwl T )5 Columnstore Index jl pxié, S araas

9 Hlakio 93 j1 Y 45 (5395 3)S I3 Yilj8l Slidnzg j)b a0 Log)igS (g2l crepw 3iS5e

=l y9p (59 (48 lwo Woo) 4l Sy jl piaS )3 3550 35)3 39-5 )3 |y 395y g—slue 30)le2
=] Results | 7y Messages:

name rows reserved data index_size  unused
1 Factall. oo~ 2428129055 66258800KB 65371840KB 336 KB 886624 KB

SELECT
InsertDate”. -,
JUNT (Mess__"F_. ) AS COUNT_Me_.__jel=
FROM FactA-."__-73¢

GROUP BY InsertDate .

Query 1: Query cost (relative to the batch): 100%

SELECT InsertDate.. ., COUNT(Mess .. y) AS COUNT_Me: ~~-"_., FROM Facti ‘“~~ _,_ GROUP BY InsertDate ' _
- 4 24 i
= E 1‘ : B
Parallelism Compute Scalar Hash Match Columnstore Index Scan (Clustered)
m (Gather Streaus) Cost: O % (Aggregate) (Facthl 1. [IX_CC_FactAl. "
Cost: O 0 Cost: 87 % Cost: 13 %

2 Query executed successfully. . REPORTSRW\ (1208P2) ©°70  llsqlcluster 57) 0 S w 75
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