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Gilizxs T-SQL (6,595 2,b iz b 93 b @l degamo SO g5 (5Kl el . 353135105 |) 20l (sodcgamo a5 A3 (50

OSwl g 9 Blgs b (pyieS 3T 51 Sy plaS a5 3iS S)3 3lg3o0 (5,565 & yb »o ;I Statistics 10 aulio b .3l 3924

2350 )hS H9pm S (69 )

950 Egyid O8I 8315 0L (glgize S (s (gl Use Statement o)lie SH L AS o

) 0315 (5lo)8L g AiS( 50 6yu>3 1) 6315 8L Wwlxaw checkpoint )giws ¢ DBCC Dropcleanbuffers )giws (jumw @
) (6565 <0 a5 2230 |y 5kl ¢l Ladd @ Woygiws ol . ASe SL Statistics 10 L8 (globj)l ©lgisw |
dbce I eslatiwl L3S GinlejT gpmw ddzxo (5185l 8ly g (93,5 Jledyue @ ;LS (93 IS 6315 8L (yi2e SH L
394 (2L (59) (50 3G el Blgise 3lgi baumo ygpw 5> dropcleanbuffers

LS (Hlg3y8 1y Set Statistics 10 on jgiws S (bl 1) Statistics 10 awlgs 0 a5 8ql Hgiwd (gl 51 J8 o

A8 ol swlgs o0 Statistics 10 (gl a5 1) (g1 sl wylie Guaw o

Jedyu¢ Set Statistics 10 off jgiws L I, Statistics 10 ()l cabls solgs 0 Sql query jgiws (ghal 51wy @
S

use statement that specifies a default database context

go

dbcc dropcleanbuffers;

checkpoint;

Set Statistics 10 on

T-SQL query statement with reads and scans to be optimized

Set Statistics |0 off
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statistic io 2y statistic io cb
=292 5P (2 8313 degame sl (gl pdlas dad (HL;L lp W Swl L g dlaes Scan count

.abdl> 5l a3l dxbio Sy (yLilg> logical reads

s 3g>g0 abdls jd axio o &5 (Sloj «Sawd jl 031> dxdio (dilgS physical reads
3 024 815l Wlmauo dlasi Hgyuw .3yl o)Ll alasls 5> 631> HBL A S jl dAmduo S JlEnl @ page server reads

A0 puSeio 0315 (KL plad 5> 1) 456 0
NS0 Jiiie dbdle 4y «Sund jl ols SiwlgS)s I LS 1) 8315 dmbwo S (yailgS Jo read-ahead reads
15 o5lisl ol (Siwlgs)s 51 Ju§ akdls ) 631> (8L 4 Swwd jl dmbuo S Jlil @ page server read-ahead reads

Logical reads for text, ntext, image, varchar(max), nvarchar(max), varbinary(max), or lob logical reads

columnstore index pages.
Physical reads for text, ntext, image, varchar(max), nvarchar(max), varbinary(max), or lob physical reads
columnstore index pages.
Refers to the transfer of a text, ntext, image, varchar(max), nvarchar(max), lob page server reads
varbinary(max), or columnstore index pages from disk to the data buffer in memory
across all databases.
Refers to read-ahead reads for text, ntext, image, varchar(max), nvarchar(max), lob read-ahead reads
varbinary(max), or columnstore index pages.
Refers to the transfer of a text, ntext, image, varchar(max), nvarchar(max), lob page server read-ahead reads
varbinary(max), or columnstore index pages from disk to the data buffer in memory

before it is specifically requested across all databases.
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use WideWorldimporters

go

dbcc dropcleanbuffers;

checkpoint;

Set Statistics |10 on

select count(*) number_of_cities

from Application.Cities
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Set Statistics 10 off

-- count of cities from dirty buffers
--dbcc dropcleanbuffers;
--checkpoint;

Set Statistics |10 on

select count(*) number_of_cities

from Application.Cities

Set Statistics 10 off

-- count of stateprovinces from clean buffers
dbcc dropcleanbuffers;

checkpoint;

Set Statistics |10 on

select count(*) number_of_stateprovinces

from Application.StateProvinces

Set Statistics |0 off

2 Caw )3 (6)595 9l il Jolo Eals cunl p93 9 Jol (6395 e I ol gl dcgaze jl dmnlio S lxial )
Gy sylow dlaes (6,595 Whlic 93 )0 a5 Cunp el (gla .3)15 )8 Cuwl) Crow )3 pgd (6)595 I Jole 2l ¢
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From first query statement

From second query statement

number_of_cities

number_of_cities
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BH Resuts ¥ Messages

DBCC execution completed. If

{1 row affected

Table "Cities'. Scan coun

1 row affected

Table "Cities'. Scan count 1

sl Jol (655 j1 5aal)S (plozing 3le2 o 9 5258

DBCC printed error messages, COnRtact your system administrator.

t 1, I‘.cc‘.cal reads 110, physical reads :I.I. page server reads 0, |read-ahead reads 10I] page server read-ahead reads 0,

’ I'.cq‘.cal reads 110, physical reads -:‘L page server reads 0, |read-ahead reads 0| page server read-ahead reads 0,

J9dz 53 loayd) dlaes a5 113,550 1) OF Hlade O ks .l 634 6315 (LS pow (6595 (529> »j pgual >

.l StateProvinces

BEH Results ¥ Messages

number_of _stateprovinces
1 {53

Statistics 10 ,> Where Jlas ,5 Having b 43,5 yilid <lyu5U6
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A Gy> b &5 cdbl pb Gl p 1) edbl Guaw g 35S (9> StateProvinces Joaz U 1) Cities Jgam algio @
Agyladin bl pb Golwl y 1) caysy slass bidd juaw A0S (635909)5 390 Egpdd

qomaw .38 oslaiwl edbl g ygd Jolaz (loways) b a9z (93,5 yilid (gl Where w)lic 5l ailgi g0 (yaizan o
A laiy cdBl U Gulwl p ) locays) slaws slgi e

93 ) a5 Cawl 63 631> (i Vg Egpn A By b &S (plocdbl Gulwl ) Woygn iyl (gl GiaySwl Lol )

Ly 3,9 y@ ()5 sbai (;ohb ol . Cul 6aib aues  Set Statistics 10 <SGy 3,509) o .l 4i8)S 3 )3 1) 3,509,

A230 Ui (i) 4

S Gasire 1y 0315 8BLL (6,8 i (slgime U 3950 Egpid USE jgimd b Cany)Sunl o

LS50 o3laiwl @i 63)gT group by ;I a=y a5 having w)lic jl (53,5 yild (glp USe )giws jl A=y 35 Sgby (gl @

.Cawl 6345 03,91 group by ;I Ji8 Where w)le b 93,5 yilié (gl USE jgiws jl a2y 35 Sgb (yaogd> @

o 1oz @ jl 6,5 bghas b 35 Sl duw 5l Sy ,0

use WideWorldimporters

go

dbcc dropcleanbuffers;

checkpoint;

Set Statistics 10 on

select StateProvinces.StateProvinceName, count(*) number_of_cities
from Application.Cities

inner join Application StateProvinces

on Cities.StateProvincelD = StateProvinces.StateProvincelD

group by StateProvinces.StateProvinceName

having left(StateProvinceName,)) = 'A'

Set Statistics |0 off

dbcc dropcleanbuffers;

checkpoint;

Set Statistics 10 on
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-- count of Cities by StateProvince

select StateProvinces.StateProvinceName, count(*) number_of_cities
from Application.Cities

inner join Application.StateProvinces

on Cities.StateProvincelD = StateProvinces.StateProvincelD

where left(StateProvinceName)) = 'A’

group by StateProvinces.StateProvinceName

Set Statistics [0 off

Where w)le b (5)595 ;1 Jolo galid dcgamo b dunlio )5 having w;le b (5,395 jl Juol> gl degamo il o
SHle b (65595 (5l il ELD degamo .l having w)le b (6)595 (513 (RYL ELD degamo . Cuuwl 83 0315 (i
bl ©)guo @ ) oy Slaes 45 Cuny pgo 2l Hio jl uin50 Aunlis ¢l jl 2eidg 1 a5 jgb (Hleo .l Where
PSa (5595 loanje walize 3)509) 93 LT (Jlo (Rl L3S duwlxe Where o)lie SO b b having o)le <G L

EE Resuts [ Messages &~ Execution plan
StateProvinceName  number_of_cities ~

: Alabarna .

2 Aaska 384

3 Adzona 432

- Arkansas 857
StateProvinceName  number_of_cities

: Alabama e, e

I

3 Arizona 482

4 Arkansas 857

Sy g bz hawgi (529)5> al 3830 YU (5395 93 (Sl 1) el 8)2n 29y )l Llaws ) 4o ygual

Gl 0340 @abai5 Set Statistics 10 off ¢ Set Statistics 10 on

boo dgds 0 Egyi Table ‘Cities’ L a5 ks U dgd 0 Egpid Table ‘Workfile' L a5 (VL ) )lg> dcgazmo @
195 @ bgiyo dgui 0 E9yi DBCC executed completion b a5 (s dasldl > cwuwl having w)le b (5595 @
.Gl Where &)le b

.l Where w)lic b (6,595 51 yidinn Saud o iso (g lgs Jolds 9wl ySssazy having w)lie b (5)595 @
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(read-ahead ()3ilgs g (S5 (Vlg3) Sunyd (ylgs G3yb jl 831> aAmiwo 1o Egamn jd (Jlio ylgic &4 ©
Shp Sund (plgs Gayb jl 8315 dmauo W haidd ¢ blds j> .3)l> d9=9 having wyle b o ygid Jgaz Hlol >

29450 63 lie Where wylie L oy Jgao

sh=! sl &5 315 L5 Worktable g Workfile wdgo guo 95 43 having w)lie b (5)595 shy2!l (pizad ©

sy 05V 3)lge ¢yl Where w)lie b (6595

FR Resuts EW Messages 5 Execution plan

DBCC execution completed.

(4 rows affected)

If DBCC printed error messages, contact your system administrator. .

Table 'Workfile'. Scan count 0, logical reads 0, physical reads 0, page server reads 0, read-ahead reads 0

Table 'Worktable'.

Table 'StateProvinces'.

Scan count 1, logical reads 2,

Scan count 0, logical reads 0, physical reads 0, page server reads 0, read-ahead reads 0

physical reads 1, page server reads 0, read-ahead reads 0

Table 'Cities’. Scan count 1, logical reads 110, physical reads 1, page server reads 0, read-ahead reads 101

{1 row affected)

DBCC execution completed.

(4 rows affeacted)
Table ‘Cities’.

Table 'StateProvinces'.

(1 row affected)

0% ~ 4

If DBCC printed error messages, contact your system administrator.

Scan count 4, logical reads 21, physical reads 4, page server reads 0, read-ahead reads 8
Scan count 1, lecgical reads 2, physical zeads 1, page server reads 0, read-ahead reads 0

aiwd SO 3 (6,595 43 awnlio 3)l> SQL Server p | 15T (i a5 cunlio (6,555 SO slaul gloel) 51,505 SO
:cuwl Where o)lie (Jléo )5 having w)le b (6,595 <o (gly! )3 (glaiwd jloT & Cuwd aslg

Cawl 0301 5 yaguas ;> Where w)lic b =l 2,b (oYL )5 having w)lie b (5395 5lp hal 2,b (5)395 dnjo )lol @
.l Where w)lie b (6,595 (5l o) IV kdd (blao )5 3uoys AW thaving w)lic b (6,395 (5lp (5)595 dnyo o
i . s - . e .. 5o iati o] e . .

having le L (5)395 (5lp 4 45 30 L g AuS( ;e 3l |y Set Statistics 10 wlygiwd yj (slo)lsgas o

. B 4 e c -
.l Where w)lie b (6,395 5l yidiaw (gySaiinz> jgb
Query 1: Query cost (relative co the batch): 83% ~
select StateProvinces.StateProvinceName, count(*) number_of cities from Application.Cities inner join Applicaticn.StateProvinces con Cities.S
= B it
Fiiter r@ Hash Mazch rﬂ Stream Aggreqate [cu":.,]u-‘xnsc“-nv;;‘u:lr;cl::;xcc::f.\’ .
seuecT | Come: 2% Cospute Scalar Coet 11 v Compute Scalar ey C Tcose: 3y T
| - §3 of 53 of 37340 of
| 4 e 53 11008 53 (1008} 37340 (1008
: i
| et SR
| ﬂul.b: 2—\ -
| 0.0008
§3 of
| 53 (1008)
|| Query 2: Query cost (relative to the batch): 17%
|| select StateProvinces.StateProvinceName, count(*) number_of_cities from Application.Cities inner join Application.StateProvinces om Cities.S.
[hE 5] i}
_ ) Sexasn Mageegae pesteert TN oo I evrsc W
SELECT Compuate Scalar Cost: § & Cost: 35 & Cost: 10 %
Cost: 0 % Cost: 0 & 0.0068 0.004s 0.000s
4 of 2498 of 4 of
4 (100%) 2063 (87TW) 4 (100%)
4
Index Sesk {NenCl
(Cities) . [FX_Applicaticn e
Cost: 51 &
0.003s
498 of
2863 (87W) "
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S edlaiwl J8 Hidn gl dole ;20 ades (gl) windows aggregate gyl <o jl a5 3o dwgwg Cawl ()Xan
H @ diawy L2605 ploul ) (gaiypingd)b 9 e Jac olg wylic SO (g9, lgi 0 Windows Aggregate gilgs 1),;
diagy (69,529 Cawl ()Sao Windows Aggregate gilgs 3l 'said (gaJodz ol jl (lacgamo JWd @y )5 dadd
0392 Cawlio Blg3 50 ol 2,b (slo)lagai olyam 4y Set Statistics 10 jgiwd digSa a5 330 Ui iy ol .2ibb
009) U8 3)lge 3i3le 63 (g3 J9d> RS <ALy (gl where w)le SO b S 3)59) b dunlio )3 1) 3)Sog) 2
A
0 i (5)9TRaz (gl (5)395 95 L ) uwl Lo windows aggregate ;o> a5 count U jl seslaiwl yj Sl
(30 Egpd A By L 3T b a5 StateProvince yslie (glyp) 33,0 L StateProvince yslio jl (glacgameo
031> ol53L (glass j> oy o el Jolas (iwy cuwl Ji8 Gindo aile 0ai (gaJods @l (glp guie (gl@edls
51> ,1,8 WideWorldimporters
S (50 e3laiwl count &5 1 (6,595 93 @ a3 50 i |y 63 (ga gz Zalh Cdlyd (sl (6395 99 1) s ySwl
&l Bpan p (54295 PB 355 9 1030 51485 |y 29yS o5 (diSNCE) (G2l 4alS S j2 @ Stud LSy log)59S
1> (6)395

use WideWorldimporters

go

dbcc dropcleanbuffers;

checkpoint;

Set Statistics |10 on

select

StateProvinces.StateProvinceName

,count(Cities.CityID)

over (partition by StateProvinces.StateProvinceName) number_of_cities

from [WideWorldimporters].[Application] [Cities]

inner join Application.StateProvinces

! Tabulated
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on Cities.StateProvincelD = StateProvinces.StateProvincelD
where left(StateProvinceName,)) = 'A'

order by StateProvinces.StateProvinceName

Set Statistics 10 off

dbcc dropcleanbuffers;

checkpoint;

Set Statistics |10 on

select distinct

StateProvinces.StateProvinceName

,count(Cities.CitylD)

over (partition by StateProvinces.StateProvinceName) number_of_cities
from [WideWorldimporters].[Application].[Cities]

inner join Application.StateProvinces

on Cities.StateProvincelD = StateProvinces.StateProvincelD

where |eft(StateProvinceName,)) = ‘A’

order by StateProvinces.StateProvinceName

Set Statistics [0 off

degamn )3 Layd) YRAA 330 i | distinct (galS 4alS ()93 (5595 gl (gl @RS dcgoma jI (iawsd o jgas

13 3929 2old

e »2T Wd) (Jlie glgic 4y 390 o bl ¢ )3 Wojgis dlass ¢ StateProvice jl jlade G b b sy jo o
315 3929 LoLYT 5>y YVO 1j caunl YYO LobYT clUl

950 Egpi A Wy b a5 cldbl Hlgz (gl StateProvince s> logb)lad a5 3 old 0 J8 Hidn 529)2 jl iy @
03 il 2ol )3 (Layd) dlaes a5 w50 YFIA 4 Egamxo )3 U )l ol LABY g (FAY FAF VYO 151 ai5)le
.l distinct (gaulS dalS (930 (5395 (gl
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StateProvinceName  number_of _cities A A
769 Alabama 775
770 Aabama 775
771 Aabama 775
772 AMabama 775
773 AMabama 775
774 Aabama 775
775 | Aabar i
776 Maska 384
777 Maska 384
778 Maska 384
779 AMaska 384
780 Aaska 384
781  AMaska 384
782 Aaska 384
783 Aaska 384 v

(Fomem f=m e LR E W [

3929 gl degamo (gl )3 L) )lez kb S 3uil 1S 4293 . 39i50 Yo 1) )d 093 (5)595 (ghe o3 EAkIS LD
(S35 4alS S i b il )1 eizlhe Ji6 Gikdo (slois)39S I S ylie b 18> s acgeme (l .31
ool o 1) G (6,395 SO a2l algise windows aggregate gl < (wlwl (5395 <O @l (gl Distine

S 3ol (S8 Wy (e 4 (group by <O g having w)le ibls L L where w)le b (3,5 yilué

BB Results B Messages & Execution plan

St number_of_cities ~
2 Alaska 384
3 Arzona 482
- Arkansas 857

L

ier (93) WideWorldimporters  00:00:02 4 rows

il 35 Jlow 93 43 Guwly lio ¢yl Slaol i

TS50 LI (5,595 planil (gl Lo (g3alS 4alS (4393381 LT @

Glso (56,395 ) Caund (6yiaS @le Byao b 1) sadd (gaJgaz i windows aggregate gl oslaiwl LT o
TAS (50 3493 (group by <O g having w)le ¢yidbls b L where eylie b (93,5 yild

o3letiwl &5 Cumsd e (5l . 30)9T(50 Cuwd 4 Jgl Jlgw sl 3)90 5> (s SSMS )5 Messages Sy (w0 L

Gl 6301 Messages Sy jl (iamd lxinl )3 .30 yiiw (5365 dinjo 4 youe distinct (gaulS aalS |
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DBCC execution ply ¢ydgl jlI Guo distinct (gaulS aalS (h93 (5)595 gl (sly» Set Statistics 10 gloply o
02093 1 A= distinct (gaulS aalS b (5,595 (a9 (sly» Set Statistics 10 (gloply g 9,0 oW completed
g0 yol DBCC execution completed oly

o 10 culled s 1) Workfile (i distinct (gaulS dalS Lol caos;a3 lins Workfile pb a5 (8Lsl (o ;1 o3lasiwl
S50 920 093 (5595

OUR (6)595 93,0 L diand S0 (sl (6)595 4@ 03,5 R 5395 99 ln b b2l 2)b (slo)ldges paiced o @
G 40lS (4930 (5595 (s lodije )l LS (gyiig @l 4 diSTINCT (G35 4alS L pg3 (5395 45 3035
.l Juo)ys £ distinct (gaudS aalS b (6,595 (5l 9 Juo)> ¥4 distinct

Vlaiz] 45 23S0 dloul 16 1) Gglae dsuis Lol iS(,0 48LS] |y umd (glodin;o distinct (gaulS aalS (439561 4> )51 o
393 WolgS yiago dzad

DBCC execution completed. If DBCC printed error messages, contact your system administrator. -

(2438 rows affected)

Table '"Worktable'. Scan count 3, logical reads 5073, physical reads 0, page server reads 0, read-ahead reads 0
Table 'Cities'. Scan count 4, logical reads 21, physical reads 7, page server reads 0, read-ahead reads 1

Table 'StateProvinces'. Scan count 1, logical reads 2, physical reads 1, page server reads 0, read-ashead reads 0

(1 zow affected)
DBCC execution completed. If DBCC printed error messages, contact your system administrator.

(4 rows affected)

Table "Worktable". Scan count 3, leogical reads 5079, physical reads 0, page server reads 0, read-ahead reads 0
[Table "Wozrkfile'. Scan count 0, logical reads 0, physical reads 0, page server reads 0, read-ahead reads Ol
Table "Cities'. Scan count 4, logical reads 21, physical reads 7, page server reads 0, read-ahead reads 1

Table 'Statefrovinces'. Scan count 1, logical reads 2, physical reads 1, page server reads 0, read-ahead reads 0

-

100% =~ 4 b

i PSS abdloe golio jl oslaiuwl > distinct (gauls 4alS L windows aggregate 5)Slac LT aSiol 3)90 55 9 Jlgw

G ol 2,b (s)ldges duwnlio b 1) Jlgw ¢yl olgie Seawl aggregate goi g Where il L SQL (i 3)Shg) <O

»ols Execution plan Syyw 55 pj aulid gde ol diwd SO ) @0 b (5)565 95 a5 LelKid 31> Zuwl isly

950

e b ghel 2,b .cwl windows aggregate iU g distinct (gaulS aalS L (6395 (5lp (2VL shal gy @
.l count g g Where w)le b (6,395

Ao AiS( 50 odlaiwl distinct (galS 4alS L windows aggregate &)U <G jl a5 (63,09) aino &5 job Hlad @
Qo) Yo 4y his Where w,)lie g dugl aggregate gl b (5)595 a5 (Jl> )3 S50 Wpao |y diwd )> glio jl 3oy
15 5L diwd > il jl
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Set Statistics 10 L, SQL Server ,s Tuning
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[ Rests 8 Messages I° Execution plan
Query 1: Query cost (relative to the batch): 808 ~
select distinct StateProvinces.StateProvinceName ,count(Cities.CityID) over (partition by S 3 3 nces.St P, s J ) number_of cities from [WideWo.
= q @ @ @ i
E] e Hash Mazch Nested Loops Table Spooi A Hested Loops Index Scan (NonClustered)
. Pric * N (Aggregate) (Inner Join) (Lazy Spesl) c::":‘ s (Izner Joim) { 1.10Q_Application St
P Cost: 28 % Cosz: 31 % Cost: 4 % o U Cost: 5 4 Cost: 2 %
i 0.023s 0.0238 0.0188 e e 0.0038 0.0008
s 4of 2498 of s of s 2498 of 4ot
36 %) 16 (358 2063 (970 4 (28w a6 1) 2063 (470

@

Yested Loops

(Inner Joinm)
Cost: 0 &

4 (100m)

ot
3
ndex Seak (NorClustered)
(Cizies] . [FX_Application_Cities

Cost: 13 &

0.002s
2438 of
2863 ()
T
B a
Stream Aggregate Table Spool
. Aggregate) (Lazy Speol)
Compute Scalar Cost: 0 & Cost: 0
0.002» 0.000e 0.0008
2498 of 4ot 2438 of
3579 (€9%) & (808 3579 (69%)
Table Spool
(Lazy Speol)
Cost: 0 &
0.001s
2458 of
3579 (6
Query 2: Query cost (relative to the batch): 208
select inces.S eProv. count(*) number_of_cities from Application.Cities inner join Application.StateProvinces on Cities.StateProvincel.
I
] i th
r‘ Stream Aggregate Nested Loops ndex Scan (NomClustered)
(Aggregate) (Inner Join) [StazeProvinces]. (UQ_Applicatics St
SELECT Cespute Scalar Cost: 5 & Cost: 35 % © Cosz: 10 %
Cost: 0 0 Cost: 0 & 0.004s 0.004e 0.0000
4 of 2458 of 4 of
4 (100%) 2863 87y 4 (100%)

L

Inde;
(Cities]).

Cost: 61 %
0.C03s

2438 of
2063 (7Y)

x Seek (NonClustered)
FK_Application Cities Sta_
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