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Speaker: Pedro Lopes B® Microsoft

= Senior Program Manager

= SQL Server Tiger team owns in-market and vNext of SQL Server

= Focused on SQL Server Relational Engine (Query Processor, Query Perf)
= 8+ years at Microsoft

= 16+ years with SQL Server

@SQLPedro
pedro.lopes@microsoft.com
http://aka.ms/sqlserverteam

l L ‘I y © SQlintersection. All rights reserved.

[n tersect[on http://www.SQLintersection.com




Reminder: Intersect with Speakers and Attendees

= Tweet tips and tricks that you learn and follow tweets posted by your

peers!
o Follow: #SQLintersection and/or #DEVintersection
* Join us — Wednesday Evening — for SQLafterDark Lafner
o Doors open at 7:00 pm
o Trivia game starts at 7:30 pm
Winning team receives something fun! D a rH

o Raffle at the end of the night
Lots of great items to win including a seat in a five-day SQLskills Immersion Event!

o The first round of drinks is sponsored by SentryOne and SQLskills

o (]
g sQL  SQUskilS:SentryOne. =
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Overview

= A brief history of SQL Server query performance
= Diagnostics improvements
= Time permits: bonus improvement
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A brief history
SQL Server

Query Performance
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Query Performance Journey
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- Query Optimizer

- Diagnostics and Tools

- Query Execution

Retired SQL 2000 docs available in PDF at

https://download.microsoft.com/download/5/4/A/54AFD350-6477-4910-9DF2-

4C472C906684/SQL2000 release.pdf
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Unlocking insights

Diagnostics Enhancements
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12/5/2018 3:25 PM

Performance Dashboard in SSMS
Microsoft SQL Server Performance Dashboard
Report Local Time: 5/31/2017 3:31:04PM
Starting with SSMS v17.2
> oo ccison (6461 / No extra d loads!
& Qverall performance may be degraded because the system shows signs of being CAEXTIGICOWI 03CE
i . s e e o i 5 et e \ No new schema to deploy!
System CPU Utilization Current Waiting Requests 7 Long standing request by CSS
and customers
Other
B sQL
# g
£
.E
H
S SS=2SS=2SSS2S=2E=2S2=2=2:=22
EFEfFfEEfEEFEEEE
EHREERERQAQ]LABBRA
L2205 iRIRERBAS
MO HEmM®mmOmmMmMmO®mon Parallelism
End Time Wait Category Categorized Wait
2 a— . stats page
‘Current Activity Historical Information
User uests Waits. 10 Statistics
Count 32 Latches .
Elapsed Time (ms) 4573004 741818 Expensive Queries New categorlzed
CPU Time (ms) 2043203(44.63%) 101108(13.63%) By CPU By Duration Latches page
Wait Time (ms) 2529801(55.32%) 640710(86.37%) By Logical Reads By Physical Reads
Cache Hit Ratio 100.000% 98.313% By Logical Writes By CLR Time
Miscellar Infc tio) .
i — Scoring added to
Active Traces 1 . .
T . Missing Index Report
Active Xevent Sessions 4
Databases 16
Missing Indexes 11

© 2014 Microsoft Corporation. All rights reserved. MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO
THE INFORMATION IN THIS PRESENTATION.



Comprehensive query-performance information when you need it most!

Query Store

= W QueryStoreTest

T

¥ B FHOE

Tables

Views

External Resources

Synocnyms

Programmability

Cuery Store

@) Regressed Queries

&, Overall Resource Consumption
& Top Rescurce Consuming Quepies
&1 Queries With Forced Plans %
@ Queries With High Variation

@) Cuery Wait Statistics

&3 Tracked Queries

Service Broker

Storage

Security
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Top 25 resource co

Query Store — Top Consumers

4 Configure Top Resource Consu - [m]
Resource Consumption Criteria
Check for top consumers of: Based on:
) Execution Count O Avg

Metric  Duration (ms) Statistic  Total - ‘ [£] _  Plan summary for query 1 | (=] | 553 EB El’ | il _ Duration (ms)
- =~ CPU Time {ms)
> >
S000- Logical Reads (KE)
1500 . . O Lagical Writes (KB) @ Total
B ® ® @ Physical Reads (KB)
CLR Time (ms)
3500~
pop
= 30000- @
£| 3000- Memory Censumption (KB)
2 (@) Plan Id i P
c | 2300- - Row Count
5 E| 250004
5| 2000- o ) Log M Used (KB)
g 2 O O : g Memery User
() Temp DB Memory Used (KB)
1500- 200001 ® @ S
1000 ) Wait Time (ms)
v
500- 15000- 0 / Time Interval
& } ' } ' i : : : : : : : LastSminutes  ~ | From
1 2 3 3 4 8:33 AM8:34 AM 8:35 AM 8:36 AM2:37 AM 8:38 AM8:39 AM
To
query id i
O utc

Plan 1 [not forced]

23 Force Plan

::) Unfu%Plan

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

select top 10000

Missing Index (Impact 99.711): CREATE NONCLUITERED INDEZ [<Name of Missing Index, sysname,>]

# from tl where cl1=Bpl and c2=@p2
[dbo] ..

SELECT
Cost: 0 % Cost: 1 %

=

————iTeble Scan Includes waits in
5 SQL Server 2017

Top

Filters.

Minimum number of query plans:

1

Cost: 55 %

| oK ‘ ‘ Cancel

Apply

11



Query Store — Wait Categories

= = Portrait View !
Based on: | total waft ime - | ‘E|§II|; Plan summary H |35 |88 |37 EH;

3

wait § r databas toreTest. Time p Last 15 minutes ending at 10/29/2018 8:45 AM

And now waits-based
troubleshooting is also availablg
in Ul...

2000~
1500~

1000~

E
% s
t t

1
Memory cru

total wait time

wait category

New for
SSMS 18
Preview 5

% Force Plan | 3@ Unforce Plan | _

12



Query Store — Wait Categories

Then, explore details on selected
wait category

> >

2000~

1500~

1000~

total wait time
Total

query id

Plan 2 [not forced]

200/ ..“ *

Plan Id

e

332AM | 236AM | BA0AM | BAAM |
24AM  232AM  BA2AM  Gd6AM

‘ 45 Force Plan | 43 Unforce Plan

Query 1: Query cost [relative to the batch): 100%
select top 10000 % from tl where cl1=@pl and c2=@p2

=

= idl i)

Hested Loops Compute Scalar
(Inner Join] Cost- 0 8
Cost: D & :

Top
Cost: O %

{f"a
RID Lookup (Heap)
rs11
Cost: 50 %

T
f
Index Seek (NonClustered)

[£1].[i1]
Cost: 50 &

13
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1SQL

Using Query Store Ul

Demo

(ntersection

© SQLintersection. All rights reserved.
http://www.SQLintersection.com

5m — flow with wait stats, and then to Top resource consuming.
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Query Analysis

Diagnostics Enhancements

] SQL

(ntersection

© SQLintersection. All rights reserved.
http://www.SQLintersection.com
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Improved diagnostic data for stats blocking

Ever faced long-running queries that wait on synchronous statistics
updates? Essentially a blocking scenario.

New wait type WAIT_ON_SYNC_STATISTICS_REFRESH in SQL Server 2019 is
surfaced in sys.dm_os_wait_stats and sys.dm_exec_session_wait_stats.

wait_type waiting_tasks_count wait_time_ms max_wait_time_ms  signal_wait_time_ms

gWAIT_ON_SYNC_STAT\STICS_REFHESH 1 18781 18781 0

In sys.dm_exec_requests you see the command SELECT (STATMAN) if a
SELECT is waiting for a synchronous stats update.

session_id request_id start_time status command
i 2018-11-1311:50:36.617 suspended SELECT (STATMAN)

Not available in showplan waits — this is a pre-execution wait. Not in query
store waits.

16



Query plans: fundamental query perf
diagnostics

= How data is accessed

= How data is joined

= Sequence of operations

= Use of temporary worktables and sorts
= Estimated rowcounts, iterations, and costs from each step
= Actual rowcounts and iterations
= How data is aggregated

= Use of parallelism

= Query execution warnings

= Query execution stats

= Hardware/Resource stats

() SQL

SQlintersection. All rights reserved.

[n tersection http://www.SQLintersection.com

The query plan consists of physical operators which implement the operation described by
logical operators.

The order of these determine how data is accessed. A query plan also determines what
support objects must be created, such as worktables or workfiles in tempdb. Remember
that these decisions rely heavily on statistics, which are somewhat shown in the execution
plan in the form of estimated rows.

Some physical operators may perform other types of operations e.g. the Aggregate operator
calculates an expression containing MIN, MAX, SUM, COUNT or AVG, for example.

And we might have execution warnings.
More information can be found here:

Showplan Logical and Physical Operators Reference (https://msdn.microsoft.com/en-
us/library/ms191158.aspx)




Faster identification of heavy nodes

= SSMS v18 showplan surfaces information on:
o Elapsed time per operator that consumes data
o <actual rows> of <estimated rows> (percent of estimate)

Query 1l: Query cost (relative to the batch): 100%
SELECT e.[BusinessEntityID], p.[Title], p.[FirstName], p.[MiddleName], p.[LastName],

= I

Hash Match r‘ Index Scan (NonClustered)
(Right Outer Join} [Emailiddress] . [IX_Emsilkddress Ema.

p.[Suffix], e.[JobTitle]

Compute Scalar

0.181s Cost: 0 % 0.008s
250 of 15572 of
505 (57%) 15572 (100%)

e e

Clustered Index Scan (Clustered})

Hash Match r
(Right Outer Jain) [PheneNumberType] . [BK_PhoneNumberTy..

Cempute Scalar
0.156s Cost: D % 0.000s
250 of 3 of

505 (57%] 3 (100%)

Note: even on an Actual execution plan, the Cost pct is based on estimations. This is
not an accurate measure of true operator cost.

18



Getting all context info in Showplan: Trace Flags

= Shows list of active trace flags:
o Query
o Session
o Global
= Useful to understand if active
Trace Flags influence execution
context

3 TraceFlags

8 [
sCompileTime

B iracerlag

B [21
sCompileTime

B iraceriag

True

In SQL 2012 SP4, SQL 2014 SP3, SQL 2016 SP1 and SQL Server 2017

19



Getting all context info in Showplan: Param Types

= Easier detection of type conversion issues even when you don’t have

source code access.

B Parameter List
=3 [1]

Column

Parameter

rameter Data Type

Compiled Value

@CustomerlD, @State
@CustomerlD

@CustomerlD

@State

Look for
conversion
warnings

DState

| DECLARE @P1 int;

| EXEC sp_prepare @P1 output,
N'@P1 nvarchar(128)',
N'SELECT database_id, name

| FROM sys.databases

I WHERE name=@P1’;

| EXEC sp_execute @P1, N'tempdb';
|

EXEC sp_unprepare @P1;

In SQL 2016 SP1 and SQL 2017

20



12/5/2018 3:25 PM

Getting all context info in Showplan: Statistics

= |dentify which statistics were used by the Query Optimizer for a giv
compilation.

= @Gain actionable insight to where estimations came from.

3] OptimizerstatsUsage 5] OptimizerStatsUsage
Database [AdventureWorks2016CTP3] Database [AdventureWorks2016CTP3]
7 2:54 AM L A
nt 2 M
5
Stat _CustomersSta Sta A _Lustomensst
Table Table [CustomersStatu

en

In SQL 2017 and SQL 2016 SP2

© 2014 Microsoft Corporation. All rights reserved. MICROSOFT MAKES NO
WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS

PRESENTATION.

21



Getting all context info in Showplan: Times

= Persisting information on elapsed and CPU times

B QueryTimeStats

CpuTime 91903 \ Is all the elapsed time
Q7330 spent on CPU? Look

for waits

= And Scalar UDF elapsed and CPU times

Sl QueryTimeStats
e How much elapsed

CpuTime 628

- — time is spent on UDF?
ElapsedTime 1174

UdfCpuTime 443

UdfElapsedTime 445

QueryTimeStats: In SQL 2012 SP4, SQL 2014 SP3, SQL 2016 SP1 and SQL Server 2017.
UdfTimeStats: In SQL 2017 CU3, SQL 2016 SP2 and SQL 2014 SP3

Although very useful as a means to create a reusable routine, when using UDFs referenced
in a query, you may be facing hidden costs that can be detrimental to performance, in a
cursor like execution model.

There are several option to replace UDFs, such as Inline expressions for simple functions or derived tables if
possible.

The internal execution of these functions may also be hidden from the query plan of the calling query, as we will
see in the upcoming demo.

If you are using simple T-SQL UDFs that do not touch any tables (meaning do not access data), make sure you
specify the SCHEMABINDING option during creation of the UDFs. This will make the UDFs schema-bound and
ensure that the query optimizer does not generate any unnecessary spool operators for query plans involving
these UDFs.

For UDFs that are schema-bound, any attempt to change the underlying objects’ schema will raise an error.
Using this option ensures that the UDF will not inadvertently break due to changes of an underlying object's
schema.

© 2014 Microsoft Corporation. All rights
reserved. MICROSOFT MAKES NO WARRANTIES,
EXPRESS, IMPLIED OR STATUTORY, AS TO THE
INFORMATION IN THIS PRESENTATION.



Getting all context info in Showplan: Waits

B WaitStats
=[]
= Shows top 10 waits from WaitCount
WaitTimeMs
sys.dm_exec_session_wait_stats WaitType
= [2]
B Misc WaitCount
Cached plan size 160 KB WaitTimeMs
q CardinalityEstimationModely 130 .-..- B -
Correlate waits - WaitType
Q ) B [3]
Wlth Overa” CompileMemory .
. CompileTime I\I.-I.ﬂftC.CLInTZ
query tlmes DatabaseContextSettingsld ""_a?tTImEME
Degree of Parallelism WaitType
Estimated Number of Rows B[4
WaitCount

Estimated Operator Cost
Estimated Subtree Cost

Memory Grant WaitType
i =[5
B QueryTimeStats MemoryGrantinfo [5] .
Optimization Level FULL WaitCount

CpuTime 1045

i ) VaitTimels
ElapsedTime 3010

WaitType

Note: Parallelism waits available in SQL Server 2017 CU3 and 2016 SP2

WaitTimeMs

=)

o

LATCH_SH

761
PAGEIOLATCH_SH
67

1942

LATCH_EX

CXPACKET

SQL 2016 SP1 and SQL 2017

23



Getting all context info in Showplan: memory

= Showplan extended to include grant usage per thread and
iterator

nnnnnn

Memory Grant 7832838

Bl MemoryGrantinfo
DesiredMemory 28592000
GrantedMemory 783288 Is the used memory close to
— . - ?
GrantWaitTime [ granted
MaxUsedMemory 0 «—
! — Is the memory above granted?
RequestedMemory [ Look for grant warnings
RequiredMemaory 4064
SerialDesiredMemory 28588448

SerialRequiredMemory 512

= Also found in sys.dm_exec_query_stats

SQL 2017 and SQL 2016 SP2

Memory grant info:

SerialRequiredMemory: Required memory in KB if the query runs in serial mode. The query
will not start without this memory.

SerialDesiredMemory: Memory estimated to fit intermediate results in KB if the query runs
in serial mode.

RequiredMemory: Required memory in KB for the chosen degree of parallelism. If the query
runs in serial mode, this is the same as SerialRequiredMemory.

DesiredMemory: Memory estimated to fit intermediate results in KB for the chosen degree
of parallelism. If the query runs in serial mode, this is the same as SerialDesiredMemory.

RequestedMemory: Memory in KB which the query requests the memory manager to grant.
This can be smaller than sum of RequiredMemory and DesiredMemory if it exceeds the
maximum allowed for single query.

GrantWaitTime: Time in seconds if the query has to wait for successful memory grant.
MaxUsedMemory: Maximum memory in KB used by the query.

MaxQueryMemory: Maximum memory in KB allowed for single query.

24



Notice the warnings

Analyzing query plan properties

] SQL

(ntersection

© SQLintersection. All rights reserved.
http://www.SQLintersection.com
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Warning: Memory Grant Wait

SELECT

U cached plan size 838 KB
=  Occurs when a T-SQL statement or S Degree of Paralleism 8
Estimated Operator Cost (e

stored procedure waits more than one ... EinsedSuuec oo e
second for a memory grant or when the | = ftnseitumberetion 15840
initial attempt to get memory fails.

Quer
Statement

SJELE
LT by kol Floe= 25
= TR AR A LN e T
2 i FA o'Ta ML LT A
3 S i il
hygurtradeal lor=
AL L LSNRET
L e e W
hygurfradealBin=
A RA DL

L e e
RESOURCE_SEMAPHORE waits may indicate B el Tharr=
excessive number of concurrent queries, or S RA Lmlsaidian
q e i e iy
excessive memory request amounts \ R

R EA LA T
e et A
e pileal Niwr=
A LA W

A e -

@ Cue Warnings
The query had to wait 40 seconds for
rernargGrant during execution

InSQL 2012 +

Ex. Use this event in combination with events that identify waits to troubleshoot contention
issues that impact performance. For excessive mem grant, you can see how to improve
estimations (perhaps update stats), or administratively by using MIN_PERCENT _GRANT and
Jor MAX_PERCENT_GRANT query hints.




Warning: Memory Grant 5 a3 =

SELECT Sorz v;‘asb H;‘?hA
Cost: 0 & Cost: 2 & {(Inner Join)

Cost: 13 %
SELECT
3 CondltlonS: Actual Number of Rows 0
. . Cached plan size 64 KB
o Excessive Grant: when max used memory is too small Dipes of Pl -
. . imated Operator Cost %
compared to the granted memory. This scenario can cause Cxtimated Sutires Coot CELT
. . . emory Granf 7
blocking and less efficient usage when large grants exist, and a  fstimated Number of Rows  89.3525
fraction of that memory was used. St

[fo].[Order Key], [fo].[Description]

FROM [Fact).[Order) AS [fo)

INNER HASH JOIN [Dimension).[Stock
Item) AS [si)

ON [fo).[Stock Item Key] = [si].[Stock Item
Key]

WHERE [fo].[Lineage Key] =
@LineageKey

AND [si).[Lead Time Days) > 0

ORDER BY [fo].[Stock Item Key], [fo].[Order
Date Key] DESC

ODPTION (MAYDOD 1)

Warnings

The query memory grant detected
"ExcessiveGrant®, which may impact the
reliability. Grant size: Initial 67808 KB, Final
67808 KB, Used 1024 KB.

Also in SQL Server 2014 SP2 and SQL Server 2016 SP1.

Ex. For excessive mem grant, you can see how to improve estimations (perhaps update
stats), or administratively by using MIN_PERCENT_GRANT and /or MAX_PERCENT_ GRANT
query hints.

30



Warning: Memory Grant

=

B

| -
3 conditions: uidasibe
. . Degree of Parallelism
o Excessive Grant: when max used memory is too small Estimated Operator Cost

Memory Grant

compared to the granted memory. This scenario can cause E—
imated Number ows

blocking and less efficient usage when large grants exist, and =

a fraction of that memory was used. SELECT

[fol.[Order
FROM [Fa
INNER HAS!

o GrantIncrease: when the dynamic grant starts to increase
too much, based on the ratio between the max used memory
and initial request memory. This scenario can cause server

instability and unpredictable workload performance.

o Used More Than Granted: when the max used memory
exceeds the granted memory. This scenario can cause OOM
conditions on the server.

Warnings

5272 KB, Used 4816 KB

L

Hash Match

Inne:

89.3525

Join)
13 %

Ex. For excessive mem grant, you can see how to improve estimations (perhaps update

stats), or administratively by using MIN_PERCENT_GRANT and /or MAX_PERCENT_GRANT

query hints.

31



Warning: Spills
) =3 ? 23 i,

= Hash Match Parall Hash M:s Hash Match )
Exom &7 O (Inner Join) (Reparsitic (Inner : f
: P e £ Use each row fram the top input ta build a hash table,

Cost: ©
Sort i and each row from the bottom input to probe into the
Sort the input. b= hash table, outputting all matching rows,
Physical Operation Sort b Physical Operation Hash Match
Logical Operation Sort | Logical Operation Inner Join [
Actual Execution Mode Rowy Actual Execution Mode Row
Estimated Execution Mode Rouy Estimated Execution Mode Ry
ActualNumberofRows 131317 Actual Number of Rows 19620
Actual Number of Batches 0 Actual Mumber of Batches 0
Estimated Operator Cost 1.23747 (32%) Estimated IfO Cost 0
Etinated J0Cost 001 E769 Estimated Operator Cost 0.1200468 (20%)
Estimated ChUCast 123533 Estimated CPU Cast 011053
i ated SubireslCo. R HARE Is this spill relevant to go after? Does it Estimated Subtree Cost 0591688
Estimated Number of Executions 1 Number of Executions 1
Mumber of Executions 12 consume too many resources? . .
Estimated Number of Rows 572544 Estimated Number of Executions 1
slimated fumber of Rows . Estimated Number of Rows 200
Estimated Row Size 3328 A n
G Estimated Row Size 118
Actual Rebinds 12 A
= Actual Rebinds 0
Actual Rewinds Q =
Node ID 3 . ) ) Actual Rewinds 0
And this one? What if this executes Node ID 0
Warnings dozens of times per minute? )
Operator used ternpdb to spill data during sxecution Output List
with spill level 1 and 12 spilled thread(s), Sart wrote [Adwventuresivarks2014].[Sales].[Customer].CustomerlD
2432 pages to and read 4432 pages from tempdh Warnings
with granted memory SO400KE and used memeory Operator used tempdb ta spill data during execution
30704KE with spill lesel 7 and 1 spilled thread(s), Hash wrote 32
Order By pages to and read 32 pages from tempdb with granted
[AdventureWarks2014].[Production].[Praduct] Style cessfully, | Mmemory 1152KB and used memory 952K
Bscending Hash Reys Frope

- [AdventureWorks2014].[ Sales].[Custarmer].CustomerD

In SQL 2014 SP2; SQL 2016

Sort Spills = sort operations that do not fit into memory

Supported by a Worktable in TempDB
Spill level 1

Means one pass over the data was enough to complete the sort.
Spill level 2

Means multiple passes over the data are required to sort the data

Hash Spills = hash recursion or cessation of hashing (hash bailout) has occurred during a
hashing operation

Supported by a Workfile in TempDB
Spill level 1 = Hash recursion

Occurs when the build input does not fit into available memory, resulting in the split
of input into multiple partitions that are processed separately.

If any of these partitions still do not fit into available memory, it is split into sub-
partitions, which are also processed separately. This splitting process continues until
each partition fits into available memory or until the maximum recursion level is
reached.

33



Spill level 2 = Hash bailout

Occurs when a hashing operation reaches its maximum recursion level and shifts to an
alternate plan to process the remaining partitioned data.

33
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Faster insights

SQL
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The middle-of-the-night call

You’re on call for supporting the data
tier of a mission-critical SQL Server
instance.

Key business processes are being
delayed when ETL is running.

You get a call asking to mitigate the
issue and then determine the root
cause.

35



12/5/2018 3:25 PM

Defining the problem

Reasonable hypothesis: a long running query.

Query completion is a prerequisite for the availability of an actual query
plan.

Actual query plans unsuitable for troubleshooting complex performance
issues:

= Long running queries
= Queries that run indefinitely and never finish execution.

36



12/5/2018 3:25 PM

What if | could do live query troubleshooting?

[ Resuts |3 Messages 27 Live Query Statistics

Estimated query|Query 1: Query cost (relative to the batch): 100%
progress:0% |CREATE PROCEDURE [Sales].[SalesFromDate] @StartOrderdate datetime AS SELECT * FROM Sales.SalesOrderHeader
7 3 1 |
Merge Join Clustersd Index Scan (Clustered)
l - {Inner Join) Compute Scalar Compuze Scalar [8alesOrderHeaderBulk] . [PX_SalesOrd
SELECT 0.657s 0.857=s 0.657= 0.657s -
0.657s - o of 3501 of 3501 of 3‘501 of
4771820 (0%) LIE23 1) 176237 (1%)

176237 (1%}
& =]
Compute Scalar

Compuse Sealar Clustered Index Scan (Clusterad)
e [SalesOrderDetailBulk] . [DK_SalesOrd.
0.857s 0.657s -
0.€57s
42 of 42 of o o
6065850 (0%) €GDESBS0 (0%) €065850 (0%)
N
0}

37



12/5/2018 3:25 PM

Ok, but to have in-flight query execution

visibility, the query execution statistics

profile infrastructure must be enabled on

demand:

* Overhead goes up to 75% with TPC-C
like workload.

* It makes bad things worse if running
all the time...

What if | could do live query troubleshooting?

Processes

S.Iw U.[] Logn [ Dat.. ] Tas.. [] Com.. ] Appl.. LI Wat Tim.. [L] Wat..
51 1 r master Microsoft.... 0
53 1 i, tempdb RUNNING SELECT  Microsoft o
54 1 Adventur_. SUSPEN.. SELECT  SQLCMD 25 CXPACK
54 1 BPRET | Advertur.. SUSPEN.. SELECT  5QLCMD 25 CXPACK...
54 1 ™ ==t S 25 CXPACK...
54 1 PREET, Adve Details 25 CXPACK...
5 1 Adve Show Live Execution Plan 25 CXPACK..
54 1 BT . Adve Kill Process 0
54 1 Adve Trace Process in SQL Server Profiler o
R 1 pemEe  Adventir  RINKING SFIFCT  SOICMO 0

Resource Waits
Data File I/O
Recent Expensive Queries

Active Expensive Queries

© 2014 Microsoft Corporation. All rights reserved. MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO
THE INFORMATION IN THIS PRESENTATION.
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Query progress — anytime, anywhere

= Starting with SQL Server 2016 SP1* and 2017, the new lightweight query
execution statistics profile infrastructure allows continuous collection of
per-operator query execution statistics
o Using global TF 7412
o Enabling query_thread_profile and query _plan_profile extended event

o Using query hint USE HINT(‘query_plan_profile’) in SQL Server 2017 CU11 and
2016 SP2 CU3 (KB 4458593)

* Also available in SQL 2014 SP2 and 2016 RTM as a less optimized versions than SQL 2016
SP1 and 2017. Becomes default ON for SQL 2019.
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Query progress — anytime, anywhere

Processes

* When lightweight profiling is on, T e e T T
sys.dm_exec_query_profiles is also o e oo A S .
populated for all sessions o e, st A s .

o Enables new LQS feature in SSMS — Detale ’ =
. . .. . il Show Live Execution Plan 328 CXPACK
(including Activity Monitor) e 28 CPACK
57 1 g il Frocess 328 CXPACK.
[m} NeW DMF 57 1 L Trace Process in SOL Server Profiler 328 CHPACK
. . 5 1 _meEn Adventr — BLINNA FIFCT QlCMO n
sys.dm_exec_query_statistics_xml Resource Waits
= The following still use regular paa File 10
oo - RecentExpensive Queries
prOflllng Infra Active Expensive Queries
o SET STATISTICS XML (or Include Actual
Plan)

o query_post_execution_showplan
extended event

* Also available in SQL 2014 SP2 and 2016 RTM as a less optimized versions than SQL 2016
SP1 and 2017.

See more information in https://blogs.msdn.microsoft.com/sagl server team/query-
progress-anytime-anywhere/ and https://docs.microsoft.com/en-us/sqgl/relational-
databases/performance/query-profiling-infrastructure




Bringing it all together with live troubleshooting + new xEvents

Demo

© SQLintersection. All rights reserved.

[n tersect[on http://www.SQLintersection.com

3m demo on finding offending workload with LQS and fixing it with TF OFF.
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What is the impact of Lightweight Profiling?

Query Execution Statistics Profiling Infrastructure tests with TPC-C like
workloads

Overhead percent (up to)

Infra Type no active Active xE\./ent
xEvents query_post_execution_showplan
Regular 75.5 93.17
Lightweight in SQL Server 2014
$P2/2016 35 62.02
Lightweight in SQL Server 2016 SP1
and above

Reference: https://blogs.msdn.microsoft.com/sql server team/query-progress-anytime-

anywhere/

© Microsoft Corporation. All rights reserved. MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE
INFORMATION IN THIS PRESENTATION.
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The infamous truncation or

Loading data into a table, and hitting this?

Msg 8152, Level 16, State 30, Line 13
String or binary data would be truncated.
The statement has been terminated.

Starting with SQL Server 2019 CTP 2.1, you get this:
Msg 2628, Level 16, State 1, Line 14

String or binary data would be truncated in table
'Adventureworks2016CTP3.Sales.SalesOrderHeaderTest', column
'CreditCardApprovalCode’'. Truncated value: '1231736Vvi8604°.
The statement has been terminated.

Also in SQL Server 2017 CU12 and upcoming SQL Server 2016 SP2 CUx
Needs TF 460
See more in blog post @ http://aka.ms/sqlserverteam

Link to blog post: https://blogs.msdn.microsoft.com/sql server team/string-or-binary-data-
would-be-truncated-replacing-the-infamous-error-8152/
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Bookmarks

SQL Server Team (Tiger) Blog
Tiger Toolbox GitHub

SQL Server Release Blog

SQL Server Performance Center
BP Check

SQL Server Standards Support
Trace Flags

SQL Server Support lifecycle
SQL Server Updates

SQL Server Guides

SQL Feedback (New “Connect”)
T-SQL Syntax Conventions

SQL Server Error Codes
Database Compatibility

http://aka.ms/sqlserverteam
http://aka.ms/tigertoolbox
http://aka.ms/sqlreleases
http://aka.ms/sqlperfcenter
http://aka.ms/bpcheck
http://aka.ms/sqlstandards
http://aka.ms/traceflags
http://aka.ms/sqllifecycle
http://aka.ms/sqlupdates
http://aka.ms/sqlserverguides
http://aka.ms/sqlfeedback
http://aka.ms/sqglconventions
http://aka.ms/sqlerrors
http://aka.ms/dbcompat

3

SQL Server Tiger Team
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Questions? BE \jicrosoft

Don’t forget to complete an online evaluation!

Practical guidance to make your tier-1 SQL Server ROAR!

Your evaluation helps organizers build better conferences
and helps speakers improve their sessions.

|'_'||.-.| SQL Thank you!

(ntersection
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www.SQLintersection.com

We re back in Orlando!

i
Access Epcot and Hollywood Studios by taking the boat! @ intersection

Leave the every day behind and enter a world of wonder and enchantment at the Walt Disney World® Resort.
Located in the heart of the most magical place on earth, the Walt Disney World Swan and Dolphin Resort
provides a truly extraordinary backdrop for our event! Beautiful tropical landscaping, tranquil waterways,
and classic art and architecture work together to create a stunning landmark!
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