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A Query

SELECT soh.PurchaseOrderNumber,
soh.AccountNumber,
p.Name,
sod.OrderQty,
sod.LineTotal,
cc.CardNumber

FROM Sales.SalesOrderHeader AS soh
JOIN Sales.SalesOrderDetail AS sod
ON soh.SalesOrderID = sod.SalesOrder|D
JOIN Production.Product AS p
ON sod.ProductlID = p.ProductID
JOIN Sales.CreditCard AS cc
ON soh.CreditCardID = cc.CreditCardID



A plan

23 I
Hash Match Index Scan (NonClustered)
(Inmer Join) [CreditCard]. [AE_CreditCard Cardium
Cost: 34 % Cost: Z %
=] k5
Hash Match Index Scan (NomClustered)
{Inner Join) [Product] . [AK_Product Name] [p]
Cost: 16 % Cost: 0 %
g (5
Merge Join Clustered Index Scan (Clustered)
(Inner Join) [SalesOrderHeader]. [PK_SalesOrderHe.
Cost: 8 % Cost: 13 %
45 1
Clustered Index Scan (Clustered)
Compute Scalar Compute Scalar .
Cost: 0 § Cost: O % [SalesOrderDetail]. [FK SalesOrderDe..

Cost: 26 %




The Select Operator

=

SELECT
Cost: 0O %

1 SELECT B Misc
Cached plan size an e
Cached plan size g0 B CompileCPU 1
Degree of Parallelism 1 Compilebdemoaory 1244
Memory Grant 11504 CompileTime i
Estimated Operator Cost 0 {02 Degree of Parallelism 1
Estimateditabivesliost Il E:‘-ti_r'r'mtr':d Murmber of Rows 94085.1
Estimated Number of Rows 940851 : - - -
Estirnated Operator Cost i
Statement Estimated Subtree Cost 4,10186
SELECT soh.PurchaseOrderMumber, Logical Operation
soh.AccountMumber, Mermory Grant 11304
p.Marne, Optimization Lewvel FULL
sod.Qrdeery, Physical Operation
sod.LineTotal, — — —
co.CardMumber QueryHash Ix16EBDB4306230281
FROM  Sales.SalesOrderHeader A5 soh QueryPlanHash 0x5C4E2CTE1FFAD3B2
JOIM Sales.SalesOrderDetail A5 sod = Set Options AMNELMULLE True, ANEL PADDING
0N soh.SalesOrderID = AMET MULLS True
sod.SalesOrderID . True
JOIM Production.Product A5 p True
OM sod.ProductD = p.ProductD ;
10IM Sales.CreditCard &5 cc True
QM soh.CreditCardID = COMCAT_MULL_WIELDS MULL True
cc.CreditCardID HUMERIC_ROUMDABORT False
QUOTED_IDEMTIFIER True
Staterment SELECT soh.PurchaseCrderMumb




Clustered Index Scan

Clustered Index Scan (Clustered)
Scanning a clustered index, entirely or only a range.

Clustered

Physical Operation

Clustered Index Scan

Logical Operation

Clustered Index Scan

B Misc

Actual Mumber of Rows 31465

Actual Rebinds
Actual Rewinds

a
a

Actual Number of Rows 11317 Defined Values [AdventureWorks2008R2].[Sales].[5ales(
Estimated IO Cost 0.915718 Description Scanning a clustered index, entirely or o
Estimated CPU Cost 0.133606 Estimated CPU Cost 0.0347685

Estim ated Number of Executions 1 Estimated /O Cost 0.507550

Number of Executions L Estimated Mumber of Executions 1

Estimated Operator Cost 1.04932 (26%) — — - _

Estimated Subtree Cost 104932 Estimated Mumber of Rows 31465

Estimated Number of Rows 121317 Estimated Operator Cost 0.542338 (13%)
Estim ated Row Size 1B Estimated Rebinds ]
Actual Rebinds 1] Estimated Rewinds ]
Actual Rewinds 0 Estimated Row Size 61 B
Ordered True Estimated Subtree Cost 0542338
Node ID 8 Forced Index Falze
. ForceSeek False
Object . Logical Operation Clustered Index Scan
[AdventureMforks2008R2].[Sales].[SalesOrderDetail].
[PK_SalesOrderDetail_SalesOrdedD SalesOrderDetaillD] Mode ID 3
[30d] MoExpandHint False
Output List Mumber of Executions 1
[AdwventureWorks2008R2].[Sales]. Object [AdventureWeorks2008R2].[5ales].[Salesd

[SalesOrderDetail].SalesOrderID, [Adventure\orks2008R2].
[Sales].[SalesOrderDetail| OrderQty,
[AdventureMiforks2008R2].[5ales].

[SalesOrderDetail] ProductD, [£dventureWorks2003R2]. Parallel False
[Sales].[SalesOrderDetail. UnitPrice, Physical Operation Clustered Index Scan
[AdwventureMiforks2008R2].[Sales].
[SalesOrderDetail].UnitPriceDiscount

Ordered True
Output List [AdventureWorks2008R2].[Sales].[Sales(

Scan Dhrection FORWARD
TableCardinality 31465




Merge Join

Merge Join
Match rowes from two suitably sorted input tables
exploiting their sort order,

Physical Operation Merge loin
Logical Operation Inner Join
Actual Number of Rows 121317
Estimated IfO Cost I
Estim ated CPU Cost 1.338554
Estim ated Mumber of Executions 1
Number of Executions 1
Estimated Operator Cost 0.338552 (8%
Estimated Subtree Cost 1.95443
Estimated Mumber of Rows 121138
Estimated Row Size anEe
Actual Rebinds 0
Actual Rewinds 0
Many to Many False
Node ID 4

Where (join columns]
i([Adventuretiforks2008R2].[Sales].
[ZalesOrderDetail]. SalesOrderID) =
([Adventuretiforks2008R2].[Sales].
[ZalesOrderHeader].SalesOrderD)

Qutput List
[AdwventureMiforks2008R2].[5ales].
[SalesOrderHeader].PurchaseOrderMumber,
[AdwventureMiforks2008R2].[5ales].

|

Misc

Actual Mumber of Rows

Actual Rebinds

Actual Rewinds

Description

Estirnated CPU Cost

Estitmated [/ Cost

Estirnated Murmber of Executions
Estitnated Murmber of Rowes

HEHH

Estirnated Operator Cost
Estirnated Rebinds
Estirnated Rewinds
Estirmated Row
Estirmated Subtree Cost

SIZe

Logical Qperation
Flary to hary
Mode ID
Murmber of Executions
Output List
Parallel
Physical Dperation
Residual
Where (join colurmns)

121317

0

0

Match rovs from two suitably

0,338556

]
1
121138

a0 B

1.95448

Inner loin

False

4

1
[AdventureMforks2008R2].[5ale
False

Ferge lain

([Adventureiforks2008R2].[5al




Hash Join

=]

Hash Match
[ Inner Join)

[ Hash Match
Use each rowe from the top input to build a hash table,
ahd each row from the bottom input to probe into the
hash table, outputting all matching rows,

Physical Operation Hash hatch
Logical Operation Inner Join
Actual Number of Rows 121317
Estimated I}O Cost 0
Estim ated CPLU) Cost 0.664093
Estim ated Mumber of Executions 1
KMumber of Executions 1
Estimated Operator Cost 0.6641021 (16%)
Estim ated Subtree Cost 2.6239
Estimated Mumber of Rows Q77830
Estimated Row Size 128 B
Actual Rebinds 0
Actual Rewinds 0
Kode ID 2

Output List
[Adventurefarks2008R2].[Sales].
[SalesOrderHeader].PurchaseOrderMumber,
[Adventurearks2008R2].[Sales].
[SalesCrderHeader].AccountMumber,
[Adwenturefarks2008R2].[Sales].
[SalesOrderHeader].CreditCardID,
[AdventureWfarks2008R2].[Sales].
[SalesOrderDetail.OrderQby, [sod].LineTotal,
[AdventureWfarks2008R2].[Production].[Praduct].Mame
Hash Keys Probe
[AdwventureWiforks2008R2].[5ales].
[SalesOrderDetail].ProductID

HEHERBMO

Misc

Actual Mumber of Rows
Actual Rebinds

Actual Rewinds

Defined Values
Description

Estimated CPU Cost
Estimated I/O Cost
Estimated Mumber of Executions
Estimated Mumber of Rows
Estimated Operator Cost
Estimated Rebinds
Estimated Rewinds
Estimated Row Size
Estimated Subtree Cost
Hash Keys Build

Hash Keys Probe
Logical Operation
Memaory Fractions
MNede ID

Mumber of Executions
Output List

Parallel

Physical Operation

121317
]
0

Use each row from the top input to buil
]

1

977836

056640999 (16%)

0

]

128 B

262612
[AdventureWorks2008R2].[Production].|
[AdventureWorks2008R2].[Sales].[Sales
Inner Join

Mernery Fractions Input: 0, Mermory Fra

-

L

1
[AdventureWorks2008R2].[Sales].[Sales(
False

Hazh Match




The Pipe

Actual Number of Rows 118744
Estimated Mumber of Rows 94085.1

Estim ated Row Size 151E
Estim ated Data Size 14 hAB




Compute Scalar

_Ij
Comgnize Scalar
Cost: 0O %

Compute Scalar
Compute new values from existing walues in a row,

B Misc
Physical Operation Cormpute Scalar Defined Values
Logical Operation Cormpute Scalar Description
SstinateClIE0s, . Estimated CPLI Cost
Estimated CPU) Cost 00121317 e
= = Estirmated I/O Cost
Estimated Number of Executions 1

Estirnated Mumber of Executions
Estirmated Mumber of Rowes

Estimated Operator Cost 001214 (0%

Estim ated Subtree Cost 107358

Estim ated Number of Rows 121317 Estimated Operator Cost
Estimated Row Size 4B Estirnated Rebinds
MNode ID fi Estimated Rewinds

Estirnated Row Size
Estimated Subtree Cost
Logical Operation
Mode ID

Output List

[AdwventureMiforks 2008R2].[5ales].
[SalesOrderDetail] 5alesOrderdD,
[Adwventurediforks 2008R2].[5ales].

[Sales OrderDetail] OrderCiy, Dutput List
[Adwventurediforks 2008R2].[5ales].
[SalesOrderDetail].ProductID, [sod].LineTaotal

Parallel

Physical Operation

[[AdwventureMforks2008R2].[Sales].[SalesOr
Compute new walues from existing values
0.0121317

1]

1

121317

0.01213 (0%)

0

]

3B

106145

Cormpute Scalar

T
[AdventureMiorks2008R2].[ales].[SalesOr
False

Cornpute Scalar




An Entirely New Query

SELECT soh.PurchaseOrderNumber,
soh.AccountNumber,
p.-Name,
sod.OrderQty,
sod.LineTotal,
cc.CardNumber
FROM Sales.SalesOrderHeader AS soh
JOIN Sales.SalesOrderDetail AS sod
ON soh.SalesOrderID = sod.SalesOrderID
JOIN Production.Product AS p
ON sod.ProductID = p.ProductID
JOIN Sales.CreditCard AS cc
ON soh.CreditCardID = cc.CreditCardID
WHERE soh.CustomerlID = 24624

E— —=====



An Entirely New Query

WHERE soh.CustomerlID = 24624



A New Plan

H—
te] il 59
SELECT Nested Loops Compute Scalar Nested Loops Nested Loops Nested Loops Index Z2eck (NonClustered)

Cost- O % (Inner Joind Cost: O % {Inner Join) {(Inner Join) {Immer Join) [SalesOrderHeader] . [D{_SalesOrderHe.
= Cost: O % ° Costc: 0O % Cost: O % Cost: O % Cost: 14 %

= g 3

Eey Locdkup (Clustered)
[SalesOrderHeader] . [FE_SalesOrderHe..
Costc: 15 %

[ Jﬁl

Clustered Index Sesek (Clustered)
[CreditCard] . [PE CreditCard CreditC.
Cost: 15 %

3 thﬁt
Clustered Index Seck (Clustered)
Compute Scalar

Cost: O & [SalesOrderDetail] . [PE_SalesOrderDe..
Cost: 15 %

| Jﬂ]

Clustered Index Seek (Clustered)
[Product] . [FE_Product ProductID] [p]
Cost: 4l %




The Select Operator 2

E

SELECT SELECT
Cost: 0O %

Cached plan size 43 B

Degree of Parallelism 1

Estimated Operator Cost 0 (0%

Estimated Subtree Cost 00229918

Estimated Mumber of Rows 4,26098

Statement
SELECT soh.PurchaseCQrderMumber,
sohAccountMumber,
p.Marme,
sod. OrderQty,
sod.LineTotal,
cc.CardMumber
FROM  Zales. ZalesOrderHeader &% soh
JOIM Zales. SalesOrderDetail A5 sod
QM soh.SalesQrderD =
sod. 5alesOrder]D
JOIM Production. Product A5 p
OM sod.ProductD = p.ProductD
JOIM Zales. CreditCard A% cc
QM soh.CreditCardID =
cc.CreditCardID
YWYHERE soh.CustormerD = 24624

B Misc
Cached plan size 43 B
CompileCPLU g
Compilebermory T84
CompileTime g
Degree of Parallelisrm 1
Estirmated Mumber of Fows 6,11728
Estirnated Operator Cost )
Estitnated Subtree Cost 00293188
Logical Operation
Optimization Lewvel FULL
Bl Parameter List @ CustormerID
Colurmn D Custormer]D
Pararmeter Runtime Walue 24624)

Physical Operation

QueryHash NxBEI96FDOFFAEFBIZD

QueryPlanHash NxB59062CA0RA955TC

Reason For Early Termination OFf State Good Enough Plan Found
Set Options AMELMULLS: True, AMSTPA,

Staterment SELECT sah.PurchaseQrder




Index Seek

-ff;

Index Secsk (MonClustered)

Index Seek [MonClustered)
Scan a particular range of rowes from a nonclustered

index,

Physical Operation Index Seek
Logical Operation Index Seek
Actual Number of Rows 1
Estimated /O Cost 0.003125
Estimated CPU Cost 0.0001583
Estimated Mumber of Executions 1
MNumber of Executions 1
Estimated Operator Cost 00032833 (1430
Estim ated Subtree Cost 0.0032833
Estim ated Mumber of Rows 1.14634
Estimated Row Size 11B
Actual Rebinds 0
Actual Rewinds 0
Ordered True
Node ID 5
Object

[AdwventureMiforks2008R2].[Sales]. [SalesOrderHeader].

[¥_SalesOrderHeader_CustometID] [sah]

Qutput List
[AdventureWorks2008R2].[Sales].
[SalesOrderHeader].SalesOrderID

Seek Predicates

Seek Keys[1]: Prefix [SdwventureMiorks 2008R2].[Sales].
[SalesOrderHeader]. CustormerID = Scalar Operator

(246240

Misc

Actual Mumber of Rous
Actual Rebinds

Artual Rewinds

Defined Values

Description

Estirnated CPL Cost
Estimated I/0 Cast
Estirnated Mumber of Executions
Estirnated Mumber of Rowes
Estirmated Operator Cost
Estimated Rebinds
Estirnated Rewinds
Estimated Row Size
Estirmated Subtree Cost
Forced Index

ForceSeek

Mode ID
MoExpandHint
Murnber of Executions
Object

Ordered

Output List
Parallel

Physical Operation
=can Direction
Seek Predicates
TableCardinality

1
0
0
[Adventuretorks2008R2].[Sales].|

3can a particular range of rows fro

0003125

1

114634
00032833 (1430
1]

1]

11E

000328

False
Index Seek

False

1
[Adventuretorks2008R2].[Sales].|
True
[Adventure\forks2008R2].[Sales].[

FORMAAR,
Seek Keys[1]: Prefix: [Adventure'y/
31465




Nested Loop Join

=

Nested Loops
{Inner Join)

Nested Loops
For each row in the top {outer) input, scan the bottom
finner) input, and output matching rows,

Physical Operation Mested Loops
Logical Operation Inner Jain
Actual Number of Rows 1
Estimated IJO Cost 0
Estim ated CPU Cost 0.0000069
Estim ated Number of Executions 1
Mumber of Executions 1
Estimated Operator Cost 0.0000069 (0%:)
Estimated Subtree Cost 00075901
Estimated Mumber of Rows 164375
Estimated Row Size 61B
Actual Rebinds 0
Actual Rewinds 0
MNode ID 4

Output List
[AdventureMforks2008R2].[Sales].
[SalesOrderHeader]. SalesOrderID,
[AdventureMforks2008R2].[Sales].
[SalesOrderHeader].PurchaseOrderMumber,
[AdventureMforks2008R2].[Sales].
[SalesOrderHeader].AccountMumber,
[AdventureMforks2008R2].[Sales].
[SalesOrderHeader].CreditCardID
Outer References
[AdwventureMiforks2008R2].[5ales].
[SalesOrderHeader]. SalesOrderlD

B HEMD

Misc

Actual Number of Rows
Actual Rebinds

Actual Rewinds
Description

Estimated CPU Cost
Estimated [/0 Cost
Estimated Mumber of Executions
Estimated Mumber of Rows
Estimated Operator Cost
Estimated Rebinds
Estimated Rewinds
Estimated Row Size
Estimated Subtree Cost
Logical Operation

Mode ID

Murnber of Executions
Optimized

Cuter References
Output List

Parallel

Physical Operation

2

0

0

For each row in the top (outer) inpy
0.0000178

0

1

4.26098
0.0000177 @
I

0

151 B
0.0220891
Inner Join

0

1

False

[AdventureWorks2008R2].[5ales].[5
[AdventureWorks2008R2].[Sales].[5
False

Mested Loops




Key Lookup

Fey Lockup (Clustered)

has a clustered index,

Key Lookup [Clustered]

Uses a supplied clustering key to lookup on a table that

Physical Operation Key Lookup
Logical Operation Key Lookup
Actual Number of Rows 1
Estimated I}O Cost 0.003125
Estim ated CPU Cost 0.0001581
Mumber of Executions 1
Estimated Mumber of Executions 1146341
Estimated Operator Cost 0.0034251 (15%¢)
Estim ated Subtree Cost 0.0034251
Estim ated Mumber of Rows 1
Estim ated Row Size ST B
Actual Rebinds 0
Actual Rewinds 0
Ordered True
Node ID ¥
Object

[AdwventureMiforks2008R2].[5ales].[SalesOrderHeader].
[PE_SalesOrderHeader_SalesOrderID] [soh]

Output List
[Adheenture\farks2008R2].[Sales].

[SalesOrderHeader].PurchaseOrderMumber,

[AdventureWorks2008R2].[Sales].

[SalesOrderHeader].AccountNumber,

[AdwventureWorks2008R2].[Sales].
[SalesOrderHeader].CreditCardID

Seek Predicates

Seek Keys[1]: Prefix [AdventureMforks 2008R2].[Sales].
SalesOrderHeader]. SalesOrderlD = Scalar Operator

HEHEBMO

Misc
Actual Mumber of Rows

Arctual Rebinds

Actual Rewinds

Defined YValues

Description

Estirnated CPL Cost

Estirnated [FO Cost

Estimated Mumber of Executions
Estirnated Mumber of Rows
Estirmated Operator Cost
Estirnated Rebinds

Estirated Rewinds

Estimated Row Size

Estirmated Subtree Cost

Forced Index

ForceSeek

Logical Operation

Lookup

Mode ID

MoExpandHint

Murnber of Executions

Object

Drdered

Output List

Parallel

Physical Operation

Zcan Direction
Zeek Predicates
TableCardinality

1

0

0
[AdventureWorks2008R2].[5ales]
Uses a supplied clustering key to
0.0001581

0.003125

1146341

1

0.0034251 {15%:)

0146341

0

STE

00034251

False

False

Key Lookup

True

False
1
[AdventureMiorks2008R2].[5ales]
True
[Adventure\forks2008R2].[Sales]
False

Key Lookup

FoORwARD

Seek Keyws[1]: Prefiz [Adventure
31465



Stored Procedure

IF (SELECT OBJECT_ID('spAddressByCity")
)ISNOT NULL
DROP PROCEDURE dbo.spAddressByCity ;
GO
CREATE PROC dbo.spAddressByCity @City NVARCHAR(30)
AS
SELECT a.AddressID,
a.AddressLinex,
a.AddressLine2,
a.City,
sp.[Name] AS StateProvinceName,
a.PostalCode
FROM Person.Address AS a
JOIN Person.StateProvince AS sp
ON a.StateProvincelD = sp.StateProvincelD
WHERE a.City = @City;

S = =



The Plan

E 4 ki

SRELECT Merge Join Clustered Index Scan (Clustered)
Cost: O % (Inner Join) [EtateProvince] . [FE_StateProvince 5.
- Cost: 3 % Cost: Z %

—
1
24 @

Index Scan (MonClustered)
[Addre=zz] . [IX _Address AddressLinel ..
Cost: B3 %




sSort

Sort
Sort the input,

Physical Operation Sort
Logical Operation Sort
Actual Number of Rows 434 B Misc
Estimated I[fO Cost 00112613 Al [ e i s 434
|I’IE:timl:'atedf(:lI;'U Cost 0.0060321 Actual Rebinds 1
umber of Executions .
Estim ated Number of Executions 1 Actuall Rlewmds 0 -
Estimated Operator Cost 0026708 (12%) Description Sort the input.
p

Estimated Subtree Cost 0,207121 Distinct False
Estimated Number of Rows 434 Estimated CPU Cost 00060321
Estimated Row Size 177 B Estimated [/O Cost 0.0112613
Actual Rebinds 1 Estimated Mumber of Executions 1
Actual Rewinds o Estimated Mumber of Rows 434
Node ID 2 Estimated Operator Cost 0.026708 (12%)

. Estimated Rebinds 0
Output List Estimated Rewinds 0
[AdventureMforks2008R2].[Person].
[Address].AddressID, [AdventureWorks2008R2]. Estimated Row Si 1778
[Person].[Address].AddressLinel, Estimated Subtree Cost 0207121
[AdventureMforks2008R2].[Person]. Logical Operation Sort
[Address].AddressLinel, [Adventureforks2008R2]. Memory Fractions Memory Fractions Input: 1, Memo
[Person].[&ddress].City, [AdventureMforks2008R2], Node ID 2
[Person].[Address]. StateProvincelD, - .
[AdventureWorks2008R2].[Persan]. Mumber of Executions 1
[Address].PostalCode Order By [AdventureWorks2008R2].[Perzon].
Order By Output List [AdventureWorks2008R2].[Person].
[AdwventureMforks2008R2].[Persan]. Parallel False

[Address]. StateProvincelD Ascending

Physical Operation

Sort




The Select Operator 3

=

SELECT
Cost: 0O %

SELECT
Cached plan size 32B
Degree of Parallelism 1
Memory Grant 656
Estim ated Operator Cost 0 (0%
Estimated Subtree Cost 0218273
Estimated Mumber of Rows 353,978

Statement
SELECT aAddressID,
a.Addresslinel,
a.ddressLined,
a.City,
spuMarme] A5 StateProvinceMame,
a.PostalCode
FROR  Person.Address 85 a
JOIM Person,StateProvince A5 sp
OM a.StateProvincelD =
sp.tateProvincelD
WHERE a.City = @City

B Misc
Cached plan size 32B
CompileCPU 74
CompileMemory 344
CompileTime 77
Degree of Parallelism 1
Estimated Number of Rows 353.978
Estimated Operator Cost 0(0%)
Estimated Subtree Cost 0.218273
Logical Operation
Memory Grant 6656
Missinglndexes
Optimization Level FULL
8 ociy
Column @City
Parameter Compiled Value MN'Lendeon
Parameter Runtime Value M'Lendon
Physical Operation
QueryHash 0:6D09BT59A0382ABE

QueryPlanHash JCAE926FCE

Reason For Early Termination Of Stater Good Enough Plan Found
AMSI_MULLS: True, ANSI_PADDIM
SELECT a.AddressID, a.Add

Set Options

Statement




The Plan?

SELECT MNested Loops Index Scan (MonClustered)
(Inner Joim) [Addre=ss] . [IX Address AddressLinsel ..
Cost: 0O % gl - —
Cost: & % Cost: 93 %

lffm

Clustered Index Seek (Clustered)
[GtateProvince]. [FE_StateProvince 3.
Cost: 2 %




The Select Operator 4

E

SELECT
Cost: 0O %

SELECT
Cached plan size 24 B
Degree of Parallelism 1
Estimated Operator Cost 0 {0%2)
Estim ated Subtree Cost 0,193818
Estimated Number of Rows La6ao6aT

Statement
SELECT a.AddressID,
a.AddressLinel,
a.AddressLine?,
a.City,
spu[Marne] A5 StateProvinceMarne,
a.PostalCode
FROM  Person.Address 85 a
JOIN Person,StateProvince A5 sp
OM a.StateProvincelD =
sp.StateProvincelD

WYHERE  a.City = @City ;

B Misc
Cached plan size 24B
CompileCPU 4
CompileMemory 288
CompileTime 4
Degree of Parallelism 1
Estimated Mumber of Rows

Estimated Operator Cost

Estimated Subtree Cost
Logical Operation

Missinglndexes

Optimization Level FULL
s eciy
Column @City
Parameter Compiled Value MN'Mentor'
Parameter Runtime Value N'Mentor'

Physical Operation

QueryHash

QueryPlanHash
Reason For Early Termination Of Stater Good Enough Plan Found
Set Options AMSI_MULLS: True, AMSI_PADDIM

Statement

SELECT a.AddressID, a.Add




Delete Query

BEGIN TRAN

DELETE FROM Production.Product
WHERE ProductlID = 3343

ROLLBACK TRAN







Delete Operator

DELETE B Misc
Cached plan size 144 B
LDELETE Cached plan size 144 B CompileCPU 23
Cost: 0O % Degree of Parallelism 1 CompileMemory 1632
Estimated Operator Cost 0 (0% CompileTime 23
Estimated Subtree Cost 0123303 Ve £ Darallelien
Degree of Parallelism 1
Estimated Number of Rows 1 i ) )
Estimated Mumber of Rows 1
Statement Eztim ated l;ii perato I.'_': ost 'E' ':':i :_:_:_ ]
DELETE [Production].[Product] WHERE Estimated Subfree Cost 0123303
[ProductiD]=@1 Logical Operation
Optimization Level FULL
=] Parameter List @
Column @1
Parameter Compiled Value (3343)
Parameter Runtime Value (3343)

Physical Operation
QueryHash

QueryPlanHash

Reason For Early Termination Of Stater Good Encugh Plan Found
Set Options AMNSLMULLS: True, ANSLP
DELETE [Production].[Prod

Statement




Assert

Assert
Used to wverify that a specified condition exists,

Physical Operation Assert
Logical Operation Assert
Actual Number of Rows 0
Estimated IJO Cost 0
Estimated CPU Cost 0.0000045
Estimated Mumber of Executions 1
Number of Executions 1
Estimated Operator Cost 00000045 (0%
Estimated Subtree Cost 00915323
Estimated Number of Rows 1
Estimated Row Size 158
Actual Rebinds 0
Actual Rewinds 0
Node ID 3

Output List
[Adventure\Works2008R2].[Production].
[Product].ProductD, [Adwventure’forks2008R2].
[Production].[Product].ProducthodellD

HEHHEMDO

Misc

Actual Mumber of Rows
Actual Rebinds

Actual Rewinds
Description

Estimated CPU Cost
Estimated /O Cost
Estimated Mumber of Executions
Estimated Mumber of Rows
Estimated Operator Cost
Estimated Rebinds
Estimated Rewinds
Estimated Row Size
Estimated Subtree Cost
Logical Operation

Mode ID

Mumber of Executions
Output List

0

0

0

Used to verify that a specified conditio
0.0000045

0

1

1

0.0000045 (0%)

0
0

15B
0.0915323

Azzert

Parallel
Physical Operaticn
Predicate

Startup Expression

ASE WHEN NOT [Bxpr1060] IS NULL THEN (0) ELSE
ASE WHEN NOT [Bxpr1061] IS NULL THEN (1) ELSE

E WHEN NOT [Expr1062] IS NULL THEN (2) ELSE

ASE WHEN NOT [Expr1063] IS NULL THEN (3) ELSE

E WHEN NOT [Expr1064] IS NULL THEN (4) ELSE

A5E WHEN NOT [Expr1065] IS NULL THEN (5) ELSE
L5E WHEN NOT [Expr1066] IS NULL THEN (&) ELSE

E WHEN NOT [Expr1067] IS NULL THEN (7) ELSE
E WHEN NOT [Expr1068] IS NULL THEN (8) ELSE
E WHEN NOT [Expr1069] IS NULL THEN (3) ELSE
E WHEN NOT [Expr1070] IS NULL THEN (10) ELSE
E WHEN NOT [Bxpr1071] IS NULL THEN {11) ELSE
E WHEN NOT [Bxpr1072] IS NULL THEN {12) ELSE
E WHEN NOT [Bxpr1073] IS NULL THEN {13) ELSE

END END END END




Table Spool

@ Table Spool B Misc
Stares the data from the input into a temparary Actual Mumber of Rows ]
Takle Spool table in order to optimize rewinds, Actual Rebinds 1
{Eager Spool) Actual Rewinds a
Physical Operation Table Spool Description Stores the data from the input
Cogeealiipenalon el Estimated CPU Cost 0.0000501
Actual Number of Rows I : - .
= Estimated /O Cost ]
Estimated IJO Cost 1] - - -
Estimated CPU Cost 0.0000501 Estimated Number of Executions 1
Number of Executions 1 Estimated Mumber of Rows 1
Estimated Number of Executions 1 Estimated Operator Cost 0 (0%)
Estimated Operator Cost 0 (0% Estimated Rebinds 0
Estimated Subtree Cost 0.0453663 Estimated Rewinds 0
Estimated Number of Rows 1 Ectimated Row Size 15B
Estimated Row Size 158 Estimated Subtree Cost 0.0458663
Actual Rebinds 1 T
Logical Operation Eager Spoo
Actual Rewinds 0 N '-_'l -1 ;
Node ID 2 e -
Mumber of Executions 1
Qutput List Output List [AdventureWorks2008R2].[Pro
[Adventurewiorks2008R2].[Production]. Parallel False
[Product].ProductD, [AdventureMiforks2008R2]. Physical Operation
[Production].[Product].ProducthiadellD




A View

SELECT ve.FirstName,
ve.LastName,
ve.BusinessEntitylD

FROM HumanResources.vEmployee AS ve
WHERE ve.BusinesskntitylD = 221




View Execution Plan

= @ i @ E)

SELECT Hested Loops Nested Loops Nested Loops Clustered Index Seek (Clustered)
Cost: O & tLefc Outer Join) (Left Cuter Join) tner Join) [Person]. [PE_Person BusinessEntityI.
- Cost: 0 % Cost: O % Cost: 0O % Cost: 20 %

I Jﬁi

Nested Loops Clustered Index Seek (Clustered)
(Irmer Join) [Enployee]. [PE_Euwployee BusinessEnt.
Cost: 0O % Cost: 20 %

Ay

Clustered Index Seck (Clustered)
[BusinessEntityiddress] . [PE Busines..
Cost: EZ0 %

[J‘ﬁ‘

Clustered Index Seck (Clustered)
[PersonThone] . [PE PersonPhone Busin.
Cost: E0 %

oy

Clustered Index Zeek (Clustered)
[Emailiddress]. [PE_Emaillddress Eus.
Cost: Z0 %




The Real Plan




A little XML

WITH XMLNAMESPACES(DEFAULT N'http://schemas.microsoft.com/sqlserver/2004/07/showplan'),
QueryPlans AS

(

SELECT RelOp.pln.value(N'@PhysicalOp', N'varchar(50)') AS OperatorName,
RelOp.pln.value(N'@Nodeld',N'integer') AS Nodeld,
RelOp.pln.value(N'@EstimateCPU', N'decimal(z0,9)") AS CPUCost,
RelOp.pln.value(N'@EstimatelO', N'decimal(z0,9)") AS I0Cost,

dest.text

FROM sys.dm_exec_query_stats AS degs

CROSS APPLY sys.dm_exec_sql_text(degs.sql_handle) AS dest

CROSS APPLY sys.dm_exec_query_plan(degs.plan_handle) AS deqp

CROSS APPLY degp.query_plan.nodes(N'//RelOp') RelOp (pIn)

)

SELECT gp.OperatorName,
gp-Nodeld,
gp.CPUCost,
gp.l0Cost,
gp-CPUCost + gp.I0OCost AS EstimatedCost
FROM QueryPlans AS gp
WHERE gp.text LIKE 'SELECT * FROM HumanResources.vEmployee AS ve'
ORDER BY EstimatedCost DESC




What To Look For

® First Operator
® Warnings

® Most Costly Operations
©® Fat Pipes

® Extra Operations

® Scans




Resources

® Scarydba.com/Resources




Grant Fritchey

® Product Evangelist for Red Gate Software
© Twitter: @gfritchey
©® Blog: scarydba.com

©® Email: grant@scarydba.com




Questions?

Whendol... ?



