Performance Troubleshooting
Made Easier

New Features in Management Studio

Taiob Ali



e 11 years as DBA

e MCSE Data Management and Analytics
e 10 years in Merchant Marine

Outside Work

e Running—One 26.2 and Many 13.1
e Shuttling 3 kids

Giving Back

e Co-organizer NESQL User Group
e Frequent speaker local user groups, SQL Saturdays & Virtual groups

e Answering questions at #sqglhelp & dba.stackexchange
e Blog at sqlworldwide.com
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SSMS Release Cycle

* Standalone product

* No license

* Release cycle-
about 2 months

* Keep multiple
version side by side
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Data Discovery & Classification

SQL Server Performance Dashboard
Active Expensive Queries

SSMS XEvent Profiler

Vulnerability Assessment
EstimateRowsWithoutRowGoal
QueryTimeStats

WaitStats

Trace Flag
Actual 1/0 Statistics

Actual Time Statistics
Actual Number of Rows Read

Estimated Number of Rows Read
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CXCONSUMER Wait Type

New Set of Icons

Compare Showplan Improvement

Single Plan Analysis

Spill Information

MaxQueryMemory under MemoryGrantinfo

MaxCompileMemory under
OptimizerHardwareDependentProperties

Statistics Used

Query_thread_profile

Search Graphical Showplan
AUTOGROW _ALL_FILES via GUI
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SQL2017 CU3, SQL2016 SP2

SQL2008

SQL2012 SP3

SQL2016 SP1, SQL2014 SP2
SQL2016 SP1, SQL2014 SP2

SQL2016 SP2

SQL2014 SP2, SQL2016
SQL2008

SQL 2016

www.sglworldwide.com
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= SQL Server Management Studio - Changelog (SSMS)

= SQL Client Tools update for SQL Server 2016

= All articles with Showplan tag

= Extended Events Profiler (XE Profiler) in SSMS by Dennes Torres
= SQL Vulnerability Assessment

= New in SSMS — Always On Availability Group Latency Reports by
Sourabh Agarwal

m 2017 Schema
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https://docs.microsoft.com/en-us/sql/ssms/sql-server-management-studio-changelog-ssms
https://blogs.technet.microsoft.com/dataplatforminsider/2016/03/25/sql-client-tools-update-for-sql-server-2016/?Wt.mc_id=DX_MVP5001676
https://blogs.msdn.microsoft.com/sql_server_team/tag/showplan/
https://www.red-gate.com/simple-talk/sql/database-administration/extended-events-xe-profiler-ssms/
https://docs.microsoft.com/en-us/sql/relational-databases/security/sql-vulnerability-assessment
https://blogs.msdn.microsoft.com/sql_server_team/new-in-ssms-always-on-availability-group-latency-reports/
http://schemas.microsoft.com/sqlserver/2004/07/showplan/sql2017/showplanxml.xsd

@SqlWorldWide

linkedin.com/in/taiobali

sqlworldwide.com

taiob@sqglworldwide.com



http://sqlworldwide.com/
mailto:taiob@sqlworldwide.com
https://twitter.com/SqlWorldWide
https://www.linkedin.com/in/taiobali
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https://www.southfloridabounce.com/p/rock-climb-dual-slide/

SQL Data Classification Report - B Microsoft

Report generated on:

Tables containing sensitive data Unique information types

Schema Table + Column Information Type + Sensitivity Label
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Performance Dashboard

System CPU Utilization Current Waiting Requests

There are currently no user requests waiting for a resource.

9:19:19 PM -
9:20:19 PM -
9:21:19 PM -
92319 PM
9:25:19 PM
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Current Activity Historical Information

|User Requests |User Sessions Waiks I Skatistics
Zounk 1 13 Latches
Elapsed Time {ms) 12 133219 Expensive Queries
P Time {ms) 120100.00%:) 143577(107.78%:) By CPU B Durakion
Wait Tirme (rns) 000 00%s) 00, 00%s) By Logical Reads Ev Phyvsical Reads

Zache Hit Ratio 100, 000%s 99, 946% By Logical YWrites Evw CLR. Time

Miscellaneous Information

Active Traces
Ackive Revent Sessions
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Active Expensive Queries

Overview Ovearview

r Time Waiting Tasks (1) ) Catabase 'O (1 i . Batch Regue:

100
[n]

Processes Processes

Resource Waits Resource Waits

Data File I/0 Data File I'D

Recent Expensive Queries

Recent Expensive Queries

Active Expensive Queries

Cuemny W Ses.. | CPU[mz.. .. Databaze |- apzed ... | w Logical... . RowCo.. || Aloca

SELECT "FROM Production. ProductORDER E... 60 248 Adventurei/..

EW ‘. SELECT “FROM Production.ProductORDER B... B Adventurety...
“ SELECT *FROM Production.ProductORDER B... Ef 275 Adventureiw..
SELECT "FROM Production.ProductORDER E... B 4E  AdventursW.
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*SQL 2012+, Azure SQL
Database

* Check against knowledge
base rules

* Requirements from
various regulatory bodies

http://www.sacelitepatrol.com/wp-content/uploads/2014/08/Security-Vulnerability.png
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www.red-gate.com/simple-talk/sql/database-administration/extended-events-xe-profiler-ssms

AEvent Profiler

Standard

Attention
existing_connection existing_connection

login login

SESSIONS

%a AlwaysOn_health
=z login rpc_completed rpc_starting
"2 QuickSessionStandard
Il:___II OuickSessionTSOL sql_batch_complete
1= systemn_health :

logout logout

sql_batch_starting sql_batch_starting
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CPU and Elapsed Time

Total CPU and Elapsed Time

B QueryTimeStats
CpuTime
ElapsedTime

7/27/2018

www.sglworldwide.com

Per Operator {Only for Sort
operation)

Bl Actual Time Statistics
Actual Elapsed CPU Time {ms)
Actual Elapsed Time (rms)
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Properties

Clustered Index Scan (Clustered)

a
>
=

Misc

Actual I/C

Actual Mumb

Actual Mumber of R
.ctual Rebinds

Actual Time Statistics

Defined Values

[AdventureWorks].[5
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Top 10 Waits

E Wifaithtats

Total CPU and Elapsed Time B (1)

WiatCount

= OueryTirmestats WatTimehds
CpuTime 282 WiaitType

= [2]

WiatCount

ElapsedTime

Wit Tirmekds

Wiia ItT'_,' pe
B [3]

WiatCount

WiatCount

Wit Tirmekds

WiaitTvpe

7/27/2018 www.sqlworldwide.com

15909
CHPACKET

@sglworldwide




Top 10 Waits

* sys.dm_exec_session_wait_stats

wait_type waiting_tasks_court wait_time_ms ma¢_wait_time_ms  signal_wait_time_ms
CHXPACKET 0327 17882 3249 1462

ASYNC_NETWORE_IO 5751 6932 222 155

SLEEP_TASK 338 336

S05_SCHEDULER_YIELD 4] 213 3 213

CHXCONSUMER g2 66

IO COMPLETION 2h 8

PAGELATCH_UP

MEMORY _ALLOCATION _EXT

RESERVED _MEMORY _ALLOCATION_EXT
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Insights Per Node

Propertie;

Properties

Index Seek [NonClustered] Index Seek [MonClustered]

=
E Misc
Actaal Execution Mode - L
Sctiall/0 statistics I O Stat I St I CS Actual Lob Logical Reads 0
ActualLob Logical Reads ] Thread 0 0
Lctual Lob Physica Reads Thread 1 0
Lctual Lob Read Aheads Thread 2 0
Artual Lob Physical Reads 1]
Actual Lob Read Aheads 1]
Actual Logical Reads 18995154

Lctual Logical Reads

Lctual Phwsical Reads
Lctual Read Aheads Thread 0
Lrtual Sczns ) ) T}:::::-l 1
Actaal Mumber of 3atches ] Pe r' t h re a d I n S Ig h t Thread 2
Actaal Mumber of dows 4743807 ST
Actual F!.r:.-':n:l Aheads

Actaal Rewirds ] . . . Actual Scans 4743807
Actaal Time Statistics Tl me Stat | St ICS Thread 0

Lctual Elaased CPL Time (rrs) 2 Thread 1

Lctual Elaased Tirme (ms)

Actial Reainds

Thread 2
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Trace Flag

E TraceFlags

Active during B pr—
compilation & g
Scope influenced compilation .

Walue

aCope ACtive during
Walue 236 . .
compilation
Actually influence —
* Query compilation T

e Session
 Global

B [2]

https://msdnshared.blob.core.windows.net/media/2017/11/image122.png
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Rows Read

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

Physical Operation

Logical Operation

Actual Execution Mode
Estimated Execution Mode

Estimated 1/0 Cost
Estimated Operator Cost
Estimated CPU Cost
Estimated Subtree Cost
Numher of Bxecutions

D 'I'ID'IH
540736

Actual Rebinds
Actual Rewinds
Ordered
MNode ID

SQL2014

Clustered Index Scan (Clustered)
Scanning a clustered index, entirely or only a range,
Clustered Index 5
Clustered Index

Physical Operation

Logical Operation

Actual Execution Mode

Estimated Execution Mode
100000
100000

Mumber of Rows Read

Actual Number of Rows
Actual Number of Batches
Estimated 1/0 Cost
Estimated Operator Cost
Estimated Subtree Cost
Estimated CPU Cost

Estimated Mumber of Rows
Estimated Row Size

Actual Rebinds

Actual Rewinds

Ordered

Node ID

SQL2016

Clustered Index Scan (Clustered)
Scanning a clustered index, entirely or cnly a range,
Physical Operation Clustered Index Scan
Logical Operation
Actual Execution Mode
Estimated Execution Mode

Clustered Indes

100000
100000

Mumber of Rows Read
Actual Number of Rows
Actual Number of Batches
Estimated Operator Cost
Estimated 1/0 Cost
Estimated CPU Cost
Estimated Subtree Cost
Numher of Executions
I'jtlmated Mumber of Ruws to be Read
Estimated Mumber of Rows

Estimated Row Size

Actual Rebinds

Actual Rewinds

Ordered

Node ID

100000
1DDDDD

SQL2016 SP1
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Compare Showplan Improvement

Top Plan Bottom Plan
SELECT * FROM Sales.SalesCrderHeader AS h INNER JOIN Sales.SalesOrderDetail ;l|h|a‘ge.b|n |Ha‘ge.b|n

iz Hz: A
r = A | =41 |
f — -
Clustered Tndex Actual Bxecution Mad Fow Bt Exmation || R
compuze £ compuce - (SalesOrderHeader] . (2% | O | Actual /O Statistcs Actual 1/0 Statisti

Cosz: 1% Cost: 0 % Cost- 23 # & Actual Number of Bate 0 Actual Number of | 0
Aztual Number of Rov[38] 113035 Actual Number of (] 1173
i Actual Rebinds |0 Actual Rebinds |0
tTh
= Actual Rewinds 0 Actual Rewinds |0
Clustered Index Scan) o
I I L [SalesOrderDezaill . [pe] o /ctual Time Statistics

Cost: 1 & Cost: 1 &% Jas ANt
Cost: 55

C:\Userz\Takli\Desktophfistplan.sglplan
SELECT * FROM Sales.Sales0rderHeader AS h INNER JOIN Sales.SalesOrderDetail H

iy

Compute 5. Compute 5. Clustered Index Scan
[SelesOrderHeader] . [FK
Cost: 1 % Cost: O % ]

Cost: 25 %

[AdventureWorks] [Sales].[SalesOne

ralse




Single Plan Analysis

Save Execution Plan As...

Show Execution Plan XML...

Compare Showplan

Analyze Actual Execution Plan
Find Mode
Zoom In
Foom COut
Customn Zoom... ccan (Clustered)
- [PE_SalesOrderDe..

Zoom to Fit 53 &

Properties
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Single Plan Analysis

Sort

SELECT

T = : — _ 1
Cost- 0 & {Distinct Sort)

Cost: T8 %

@) Cuery executed successfully.

showplan Analysis
Multi Statement  ScEnarios
E ach tab below shows detailz on a category of potential izzues found ik the plans.
lnaccurate Cardinality E zhirmation
Findings
< Back

Difference = Actual E stimated Mode

Sort [Distinct Sort)
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Single Plan Analysis

Finding Details

Click here for more information about this scenario
1) The predicate for this operator depends on parameter ridrderdate. The compile-time value was unknown or different from the runtime value, so the estimate may not be
accurate for the run-time value. Refer to he

21 One of the common reasons for estimatds differences is the use of different statistics. Check if statistics for table [SalesOrderHeader] are different or stale. Refer o here for
more information.

Hyperlink to get more information
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Hash Spill Warning

7/27/2018

Hash Match
Use each row from the top input to build a kash
rarn the bottorm inpu probe inta the
tputting all matching ro

Physical Operation Hash Match
Logical Operation
Actual Execution Mode

Inner lain

Estim ated Execution Mode

Actual Mumber of Rows

Actual Mumber of Batches

Estimated IJO Cost

Estimated Operator Cost 0120046
Estimated Subtree Cost

Estimated CPU Cost 011053
Estim ated Mumber of Executions

Mumber of Executions

Estim ated Mumber of Rows

Estimated Row Size

Actual Rebinds

Actual Rewinds

Mode ID

Output List
[Adventuretiforks]. [Sales].[Custormer].CustamerlD

Warnings

Operator used tempdb to spill data during execution
weith spill lesel 1

www.sglworldwide.com

Hash Match
m the top input to buil

Physical Operation Hash Match
Logical Operation Inner Jain
Actual Execution Mode
Estimated Execution Mode
Actual Humber of Rows
Actual Humber of Batches
Estimated Operator Cost
Estimated IJO Cost
Estimated CPU) Cost 011053
Estimated Subtree Cost 0.591696
Mumber of Executions

01200465

Estimated Mumber of Executions
Estimated Mumber of Rows
Estimated Row Size

Actual Rebinds

Actual Rewinds

Mode ID

OQutput List
[Audhve turehiy

Sales]. [Customer].CustomerlD

Warnings

@sglworldwide



TempDB Spill Warning
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Sort the input,

Physical Operation
Logical Operation

= Actual Execution Mode
:  Estimated Execution Mode

Actual Number of Rows

Actual Mumber of Batches

Estimated Operator Cost Q11381
Estimated IJO Cost 0.011
Estimated CPU Cost Q.00
Estimated Subtree Cost 0.0146449
Mumber of Executions

Estimated Mumber of Executions

Estimated Mumber of Rows

Estimated Row Size

Actual Rebinds

Actual Rewinds

Mode ID

Output List
PraductlD

1 spill data during

ProductlD &scending

[re

Product

Sortthe input,

Physical Operation
Logical Operation Distinct

| Actual Execution Mode

Estim ated Execution Mode

. i Actual Mumber of Rows 24990
= Actual Number of Batches 0

www.sqglworldwide.com

Estimated Operator Cost 0.01136
Estimated IJO Cost 0.0112613
Estim ated CPU Cost 0.0001
Estim ated Subtree Cost 0.0146449
Mumber of Executions

Estimated Number of Executions

Estimated Mumber of Rows

Estimated Row Size

Actual Rebinds

Actual Rewinds

Mode ID

Output List
ProductlD

ProductlD &scending
@sglworldwide



Memory Grants

E Memory Usage

E Input Mermory
Thread 0
Per Thread e
E Output Mermory
Thread O
Thread 1 2712
Total Memory Thread 2 22712
El Used Memory 43408
G ra nt Thread O -
Thread 1
Thread 2

|"1||Ir:l_;||r1:|n.-_-.n.-_- P er N 0O d e Mode 1D




Memory Grants

Haah March E Memory Usage

) _ Sort B Input Memory
Sort the input. T C

Physical Operation

Logical Operation

Actual Execution Mode
Estimated Execution Mode
Actual Mumber of Rows

Estimated Operator Cost
Estimated 1/0 Cost
Estimated CPU Cost
Estimated Subtree Cost

Mumber of Executions

Estimated Row Size
Actual Rebinds
Actual Rewinds
Mode ID
Warnings
OCperator used ternpdb to
il level 1 and 2 spi
and read 44
memaorny 452
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Statistics

[ imirerstatzllsane
B OptirmnizerStatslsage OptimizerStatslsage

Vatabase [AdventureWorks] Database [AdventureWorks]
1/30/2018 3:05 PM LastUpdate 1/30/2018 2:14 PM
ik ModificationCount

SamplingPercent 100

[dbo]

[1X_CustomersStatus]

[dbo]
[IX_CustomersStatus] Statictics

[CustomersStatus]
ClueryHash (xDOBF2E09AB20ACO0
CQueryPlanHash Ox1E259847DC0O137BD

Table [Customershtatus)
CueryHash OxDOBF2E09A2204C00
CueryPlanHash Ox1E2598ATDC0137BD

e Statistics beingused ¢ Modification count
 Sampling percent * Actionable insight
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Searching in Showplan
yate, DATEADD | dd, Barboo o v| [contains v

NoExpandHint
NUMERIC ROUNDAEORT
Gperatian
Optimi=ed
Orderec
output
CutputMemor vGrant
Farallel
ParamweterDataType
ParameterFuntimevValue
PartitioningTvype lfi
Physicalop ] -
. Hazh .Hat,cl.l . Auer vHash :_ ::‘-_E_F-_: -I:_III':'_HE',]J'Et
(Bight Anti Semi Join) fi o ractiontistory] . [
Cost- 0O & JueryPlanHash 0%
QUOTED IDENTIFIER

RequestedMemory

RequiredMemory
rvedThreads




Residual Predicate

Index Seek (MonClustered)

Scan a particular range of rows from a nonclustered

index.

Physical Operation
Logical Operation
Actual Execution MudE
Estim ated Execution Mode

2] [Production].

y_ProductiD_included]

[F'rnrlun tion].[Transa l'til:lr'lHi'_-'-tl
Seek Predicates

‘o uC 1'||:|

Scalar

Index Seek (NonClustered)
Scan a particular range of rows from a nonclustered index.

Actual Execution Mode
Estimated Execution Mode

Mumber of Rows Read
Actual Number of Rows

Predicate
[AdventureWorks].[Producticn].[TransactionHistery]. [Cuantity]
=(10)

Object

[AdventureWorks].[Preduction].[TransacticnHistory].
[MCI_TransactionHistory_ProductlD_included]
Output List
[AdventureWorks].[Production].[TransactionHis
[AdventureWorks].[Production].[TransactionHisto
Seek Predicates

1.ProductlD,

Index Seek (MonClustered)

Scan a particular range of rows from a nonclustered index,

Physical Operation

Logical Operation

Actual Execution Mode
Estimated Execution Mode

Estimated IfO Cost

Estimated Operator Cost
Estimated CPU Cost

Estimated Subtree Cost
Estimated HNumber of Executions
Mumber of Executions
Estimated Mumber of Rows
Estimated Mumber of Rows to be Read
Estimated Row Size

Actual Rebinds

Actual Rewinds

Ordered

Mode ID

0.0036

Inde




Autogrow_All_Files

W Database Properties - AdventureWorks

Sﬂlﬂ_'l:tﬂ page Er Script - ﬂ Help
& General

& Files

& Filegroups WS

J Options

# Change Tracking Name Files
j' Pemissions PRIMARY 1
& Exended Properties

# Mimoring

# Transaction Log Shipping

F CQuery Store

7/27/2018

Read-Only

www.sqglworldwide.com

Default

Add Filegroup

Autogrow All Files
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Autogrow_All_Files

SE [Adventurelorks

0

declare @autogrow bit

SELECT @autogrow=convert(bit, is_autogrow_all files) FROM sys.filegroups WHERE name=N'PRIMARY'
if(@autogrow=e)

ALTER DATABASE [AdventurelWorks] MODIFY FILEGROUP [PRIMARY]JAUTOGROW_ALL_FILES

0

BUG
) FROM sys.filegroups WHERE name=N'PRIMARY'

S







