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Why Tune Queries?
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Then Why Use SQL Database?
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What's Old is New
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Checking on Throttling
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Checking on Throttling

database_name

MovieManagement
master

MovieManagement
MovieManagement
MovieManagement
master

MovieManagement
MovieManagement
MovieManagement
MovieManagement
master

master

event_type

i connection_successful

connection_teminated
connection_successful
connection_successful
connection_successful
connection_successful
connection_successful

nection_successful
Knedion_successful
connection_successful
connection_successful
connection_teminated

connection_successful

connection_teminated

event_subtype_desc

connection_successful

idle_connection_timeout

connection_successful
connection_successful
connection_successful
connection_successful
connection_successful
connection_successful
connection_successful
connection_successful

connection_successful

idle_connection_timeout

connection_successful

idle_connection_timeout

description

Connected successfully to database.

Connection has been idle for longer than system ...
Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connected successfully to database.

Connection has been idle for longer than system ...
Connected successfully to database.

Connection has been idle for longer than system ...




Tools for Query Tuning




SQL Server Management Studio




SSMS — Object Explorer

= 3 y70ijx8gp2.database.windows.net (SQL Server 11.0.2224 - Grant)
=] | Databases
| System Databases
= | J MovieManagement
=] | Tables
| System Tables
= ] dbo.Agent
=] _J Columns
¢ Agentld (PK, int, not null)
=] AgentName (nvarchar(250), not null)
=] AgentDetails (nvarchar(max), null)
= _J Keys
¢ AgentPK
_ Constraints
 Triggers
=] [ Indexes
¢ AgentPK (Clustered)
=] ) Statistics
glld AgentPK




SSMS - Query Window

SQLQuery4.sql - y7oi..gement (Grant (393))* X gel)EadS Sl

31 Editor I == Resultsl BE Messages]
1 SELECT Movi

initionId

ON msd.Stag
WHERE m.Movield




SSMS - Statistics IO/Time

SQL Server parse and compile time:
CPU time = 5 ms, elapsed time = 5 ms.

(2 row(s) affected)

Table 'StageType'. Scan count @, logical reads 4, physical r
Table 'MovieStageDefinition'. Scan count @, logical reads 4,
Table 'MovieStage'. Scan count 1, logical reads 6, physical
Table 'Movie'. Scan count @, logical reads 2, physical reads

SQL Server Execution Times:

CPU time = @ ms, elapsed time = @ ms.
SQL Server parse and compile time:

CPU time = @ ms, elapsed time = @ ms.

SQL Server Execution Times:
CPU time = @ ms, elapsed time = @ ms.




SSMS — Execution Plans

(3o
lested Loops Clustered Index Seek (Clustered)
(Inner Join) [Mov . [MoviePK] [m)
Cost: 0 % Cost: 22 %

P—

\1]‘J
Nested Loops Nested Loops Clustered Index Seek (Clustered)
(Inner Join) (Inner Join) [MovieStage] . [MovieStagePK] [ms]
Cost: 0 % Cost: 0 % Cost: 23 %

33y
Clustered Index Seek (Clustered)
[MovieStageDefinition]. [MovieStageD..
Cost: 23 %

e

Clustered Index Seek (Clustered)
[StageType] . [StageTypePK] [st]
Cost: 31 %




SSMS — Execution Plans
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MemoryGrantInfo

O

ANSI_NULLS: True, ANSI_PADDING
Statement SELECT m.MovieName,




SSMS — Execution Plans

m
L)
]!
]!

m m m ©J

MemoryGrantInfo

2] OptimizerHardwareDependentPropertie

m m n

Set Options ANSI_NULLS: True, ANSI_H
Statement SELECT m.MovieName,




SQL Database Management Portal




Portal: Monitor

.

»

»




Monitor: Connection Activity

moviemanagement
MONITOR

0 DEADLOCKS o FAILED CONNECTION % SUCCESSFUL CONNECTIONS

Deadlocks

Failed Connections

Successful Connections




Monitor: Connection Activity

Select Metrics that you'd like to Monitor

NAME

(] Blocked by Firewall
[v] Deadiocks

M

(] Successful Connections

\v| Throttled Connection}




Monitor: Query Activity

Refresh

Duration Physical Logical Logical

ms/sec Reads/sec Writes/sec Reads/sec
t.eql.statement. 2694 6259(C 1215¢
t.eql.statement. 2748 6256¢ 1199¢
finitionld), cast ([St : 750
¢ 248
90
1

, B

0

0 270
0 92
2 38
0 3

2 29

©c ©C O O ©C O o o



onitor: Query Details

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc

FROM dbo.Movie AS m

JOIN dbo.MovieStage AS ms

ON m.MovieId = ms.MovielD

JOIN dbo.MovieStageDefinition AS msd

ON ms.MovieStageDefinitionId = msd.MovieStageDefinitionId
JOIN dbo.StageType AS st

ON msd.StageTypeld
WHERE m.Movield = 42;

st.StageTypeld

v
Query Plan Details

Resource Use
Resource
Duration (ms)

CPU (ms)

Logical Reads

Physical Reads

Logical Writes

Plan Information

Run Count
Last Run Time
Plan Generation Count

Time Plan Cached

Total / sec Last Run Minimum Maximum

0 0 8
0 0 8

Advanced Information

6 Plan Handle 0x06009E02A34CDD36D05D50280700000001000000000000000000000000000000(

1/29/2013 3:30:50 PM SQL Handle

0x02000000A34CDD365C810105880D5C270CC220F745AE25C00000000000000000

1 Query

0x9266F93791E55B93

1/29/2013 1:42:38 PM Query Pla

~

OxCFCF7D576754A38F




Monitor: Query Plan

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc
FROM dbo.Movie AS m
JOIN dbo.MovieStage AS ms
ON m.MovieId = ms.MovielD
JOIN dbo.MovieStageDefinition AS msd
ON ms.MovieStageDefinitionId = msd.MovieStageDefinitionId
JOIN dbo.StageType AS st
ON msd.StageTypeld = st.StageTypeld
WHERE m.Movield = 42;

v
Query Plan

100 % SELECT m.MovieName,...
<

Sort by:

ZTotal
CES 0% [ |0.1% 2%

Find by:
r . Nested Loops Clustered Index

L J Seek
None

2 0.1%| __Jo01%[__ [235%

Nested Loops Nested Loops Clustered Index
Seek

31.4% 22.9%

Clustered Index Clustered Index
Seek Seek

Merge Join




Portal: Query Window

ﬁ

»
»




Query Window

S8 5

Actual Plan Estimate.

SELECT m.MovieName,
msd.MovieStageName,

st.StageTypeDesc
FROM dbo.Movie AS m
JOIN dbo.MovieStage AS ms
ON m.Movield = ms.MovielD
JOIN dbo.MovieStageDefinition AS msd
ON ms.MovieStageDefinitionId = msd.MovieStageDefinitionId
JOIN dbo.StageType AS st
ON msd.StageTypeld = st.StageTypeld
WHERE m.Movield = 42;




Query Window: My Work

My Work (4) 3

[MovieManagement]: Query Details 2
[MovieManagement]
Query(Untitled1.sql)

[MovieManagement]: Query Details 2




Query Window: Results

"EEIHD;EGDE

New Query Open Save As Actual Plan Estimate.

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc
FROM dbo.Movie AS m
JOIN dbo.MovieStage AS ms
ON m.Movield = ms.MovielD
JOIN dbo.MovieStageDefinition AS msd
ON ms.MovieStageDefinitionId = msd.MovieStageDefinitionId
JOIN dbo.S5tageType AS st
ON msd.StageTypeld = st.StageTypeld
WHERE m.Movield = 42;

v
Results

2 Row(s)

\

MovieName VMovieStageName StageTypeDesc

» Bryan Adrienne896 fecit, plorum quo Versus...

Bryan Brandy3 volcans et et apparens si...



Query Window: Statistics

SET STATISTICS IO ON;
SET STATISTICS TIME ON;

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc

FROM dbo.Movie AS m
JOIN dbo.MovieStage AS ms
ON m.Movield = ms.MovielD

JOIN dbo.MovieStageDefinition AS msd
ON ms.MovieStageDefinitionId = msd.MovieStageDefinitionId
JOIN dbo.StageType AS st
ON msd.StageTypeld = st]?tageTypeId
WHERE m.Movield = 42;

SET STATISTICS IO OFF;
SET STATISTICS TIME OFFd




Query Window: Messages

v

Messages

QL Server parse and compile time:

CPU time = 0 ms, elapsed time =
cted)

/P
ta

(2 row(s) af
Table 'Stage
Table 'Movie
reads 0
Table 'MovieStage’. Scan count 1, log
Table 'Movie'. Scan count 0, logical

t 0, logical read I reads 0, read-ahead re

e'. . )
ge ition’. Scan count 0 ' 4, physical reads

fe
T
C'

o

physical reads 0, read-ahead re.-.:d-

= Uy

xecution Times:
0 ms, elapsed time

xecution Times:
0 ms, elapsed time




Portal: Execution Plans




Estimated Plan

v
Query Plan

1 100 % SELECT m.MovieName,...
<

Sort by:

Z Total
fe] cru
=10




Estimated Plan: SELECT Operator

SELECT

: 0.0149347
: 1.90465

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc

FROM dbo.Movie AS m
JOIN dbo.MovieStage AS ms
ON m.Movield = ms.MovielD
JOIN dbo.MovieStageDefinition AS msd
CN ms.MovieStageDefinitionld =

msd.MovieStageDefinitionId
JOIN dbo.StageType AS st
ON msd.StageTypeld = st.StageTypeld

WHERE m.Movield = 42;

0% " SELECT
SELECT

4 General
Naode ID
Operation Type
Operator Costs
Estimated CPU Cost
Estimated [/O Cost
Estimated Total Cost
Rows
Estimated Rows
Estimated Row Size
Miscellaneous
Set Options

_View More _

0%

1
SELECT

1.90465
oe

ANSI_NULLS:True,
ANSI_PADDING:True,
ANSI_WARNINGS True,
ARITHABORT:False,
CONCAT_NULL_YIELDS_NU
LL:True,
NUMERIC_ROUNDABORT: ~




Estimated Plan: SELECT Operator

. SELECT

Statement Comp Id
Statement Estimated
Rows

Statement Id

Optmization Level
Reason For Early
Termination Of Statement
Optimization

Statement Subtree Cost
Statement Text

0%

LL | TUE,
NUMERIC_ROUNDABORT
False,
QUOTED_IDENTIFIER; True
1

1.90465

1
FULL
GoodEnoughPlanFound

0.0149347

SELECT m.MovieName,
msd.MovieStageName,
st.StageTypeDesc

FROM dbo.Movie AS m
JOIN dbo.MovieStage AS

ms
ON m.Movield =

ms MowvisiD

" SELECT

Query Hash
Query Plan Hash
Retrieved From Cache

Memory Grant Info

Optimizer Hardware
Dependent Properties

Reason for NonParallel
Plan

Cached plan size
Compile Time
Compile CPU

Compile Memory

0%

ON msd.StageTypeld =
stStageTypeld
WHERE m.Movield = 42;
0x9266F93791E55B893
OxCFCF7D576754A38F
false
SerialDesiredMemory.0,
SerialRequiredMemory:0
EstimatedAvailableMemor
yGrant:432508,
EstimatedPagesCached18
9222,
EstimatedAvailableDegree
OfParallelism:3
CouldNotGenerateValidPar
allelPlan

32




Actual Plan: Sort by CPU




Actual Plan: Sort by 10

1 100 % SELECT m.MovieName,...

Sort by:

Z Total g —
[ cru g @ o
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Actual Plan: Grid View

1 100 % SELECT m.MovieName,...

Node Logical Physical Estimated Estimated Average Row Estimated Estimated Estimated Actual
ID Operation Operation CPU Cost I/O Cost Size(bytes) Rows Rebinds Rewinds Rows

SELECT SELECT 0 0 0 1.90465

InnerJoin NestedLoops 7.96143E-06 0 1.90465

ClusteredIndexSeek ClusteredIndexSeek 0.0001581 0.003125 1

InnerJoin NestedLoops 7.96143E-06 0

InnerJoin NestedLoops 7.96143E-06 0

ClusteredIndexSeek ClusteredIndexSeek 0.000159095  0.00334843 0

ClusteredIndexSeek ClusteredIndexSeek 0.0001581 0.003125 : 0.904647

ClusteredIndexSeek ClusteredIndexSeek 0.0001581 0.003125 0.904647




Actual Plan: Tree View

1 100 % SELECT m.MovieName,...

Physical Node
Operation ID
4 SELECT
4 NestedLoops
ClusteredIndexSeek
4 NestedLoops
4 NestedLoops 5
ClusteredIndexSeek 6
ClusteredIndexSeek 7

ClusteredIndexSeek 8

<

Logical
Operation
SELECT

InnerJoin
ClusteredIndexSeek
InnerJoin

InnerJoin
ClusteredIndexSeek
ClusteredIndexSeek

ClusteredIndexSeek

Estimated
CPU Cost
0
7.96143E-06
0.0001581
7.96143E-06
7.96143E-06
0.000159095
0.0001581
0.0001581

Estimated
/O Cost
0

0

0.003125

0

0
0.00334843
0.003125
0.003125

Average Row

Size(bytes)

0

Estimated
Rows
1.90465
1.90465

1

Estimated

Rebinds

0
0
0
0

0
0.904647
0.904647

Estim:

Rewin




Actual Plan: Find Nested Loops

% SELECT m.MovieName,...

—— =
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Actual Plan: Zoomed In

100 %

<
Sort by:

fe] cru
™10

Find by:

ok

Merge Join

SELECT m.MovieName,...

O%

SELECT

0.1%

Nested Loops

22%

Clustered Index
Seek

0.1%

Nested Loops

0.1%

Nested Loops

31.4%

Clustered Index
Seek

23.5%

Clustered Index
Seek

22.9%

Clustered Index
Seek




DMO Differences




Wait State Monitoring

-
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Wait State Monitoring

waiting_tasks_count wait_time_ms  max_wait_time_ms signal_wait_time_ms
3 290 3148 403 7
ASYNC_NETWORK_IO 33 45 35

/

1
10
0

SOS_SCHEDULER_YIELD 186 1
WRITELOG 2 0




Query DMOs




Index DMO
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Resources
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