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My Goals for Today

Malf‘) aware of the power of Profiler.

Pro OouU some examples of how to use
Profiler to help you indentify and troubleshoot
some common, and uncommon, problems.

To get youexcitedabout using Profiler so that
when you go back to work, you wilakethe

time to learn more about Profiler, and that you
will begin to use it regularly help you become a
better DBA.



Profiler ormous Potential

most powerful, but often
the DBA toolkit.

A DAOEAAO OI Tt
e to resolve specific problems.

- Profiler offers 180 different events
EO AAlI [ 11 EOI O8 4EEO Al !/
For each event, it can also collect up to 64 different
types of data.



Ways to ofiler

@elated problems with frontend

graphical execution plans

Server errors and warnings
tored procedures

Capture and replay traces of activity to replicate problems

Audit user activity

Create your own custom trace templates, and save them, for use whenever
you wish

Capture data for analysis with the Database Engine Tuning Wizard
Save trace results to a file, a database table, or to XML for later analysis

Correlate Profiler trace events with System Monitor performance counters to
identify what event(s) are hogging server resources



Our Focus for Tod
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on Queries
ocesses

ry Warnings
e Profiler and Performance Monitor Data

These are all examples of how you might use Profiler, and many DBAs may choose 1
perform the above tasks differently from what | am showing you.



What About SQL Trace?

Profi Ul to capture and store trace data.

If you prefer, you can avoid using the Profiler GUI
and use SQL Trace exclusively.

SQL Trace Is configured and managed using T
SQL system stored procedures.

SQL Trace uses less overhead than the Profiler
GUI, and is somewhat more flexible. It is also
harder to set up and use compared to the GUI.

SQL'e IS the engine that is used by the




How to Identify Long Duration Queries

Que.an cause many different kinds of

perf ce problems.

One option Is to identify those queries that are
taking the longest to run, in addition to
gathering useful information that can be used to
troubleshoot why they are performing slowly.

Note: This method does not consider how often a
guery executes.



How to Identify Long Duration Queries

| Duration | OhjectMame | TextData | CPU | Reads | Writes | ImtegerData | Start Time | EndTime | Applicatior

Showplan XML
Stored Procedures
RPC:.Completed
SP:StmtCompleted
TSQL
SGL:BatchCompleted
SGL:BatchStarting

Organize Columns

v

v
[

[=] Groups

[=] Columns
ObjectName
EventClass
TextData
CPU
Reads
Writes
IntegerData
StartTime
EndTime

ApplicationName
Natzhacahlzama

Down

Select a column and use Up and
Down buttons to change its
order, Move the column under
Groups to group data by that
column,

I oK I Cancel

v

Edit Filter

v v v

|v
™

ApplicationName
BinaryData
CPU
¥ DatabaseName
§ dDuration |
EndTime
LoginName
ObjectiName
Reads
RowCounts
SPID
StartTime
TextData

-~

Duration

Amount of time taken by the event.
Although the server measures duration in
microseconds, SQL Server Profiler can
display the value in milliseconds, depending
on the setting in the Tools >Options dialog.

[+ Equals

[+ Not equal to

[=]- Greater than or equal
- .1000

[+]- Less than or equal

-

OK | Cancel




How to Identify Long Duration Queries

Duration ObjectMame EventClass IntegerDiata

ADGSP_EN_IRnstructions SP:stmtCompleted SELECT dbo.im_localstr_tbl.im_1... 3479 110379

CE2828
50L:BatchCompleted EXEC dbo.ADGSP_EN_Instructions

H 3479 110382

ObjectMName EventClass TextData

EXEC dbo.ADGSP_EN_Instructions ; --...

IntegerData
SQL:Batchstarting

{ ADGSP_EN_Instructions | Showplan XML

<ShowPlanxML xmlins="http://schemas....

SELECT dbo.im_localstr_tbl1.im_local... 1859482
S0L: BatchCompleted EXEC dbo.ADGSP_EN_Instructions ;
m

tc] 2.3 kit
Kested Loops Hash Match

{Inner Join) {Inner Join)
Cost: 2 % Cost: 2 ¥

449877
582828

ADGSP_EN_Instructions 5SP:StmtCompleted

== 18536032

Clustered Index Scan (Clustered)
[im_prpmst_tb1]. [im_prpmst_tpk]
Cost: O %

23 E“a

¥ |

Hash Match Index Scan (KonClusterad)
{Inner Join) [im_lecalins _th1]. [im_localins_th163]
Cost: 7% Cost: 1 ®

= 2
:LH Lﬂ#
Merge Join Clustered Index Scan {(Clusterad)

{Inner Join) [im_localgrp_tb1]. [im_localgrp_tpk]
Cost: 5 & Cost: B ¥

Iy

Clustared Index Scan {Clusterad)
[im_Tlocalxf_th1]. [im_Tlocalxf_tpk]
Costy 2 %

i 'J‘%:]

Clustered Index Sesk [Clustered)
[im_localstr_tb1]. [im_localstr_tpk]
Cost: 77 R




How to | Ify Blocked Processes

can significantly reduce serve
set users.

S of a blocked process is not

easy to identify blocking
processes, especially identifying code that is
causing the problem.



How to | ' locked Processes #2

S event Is not turned on by
m It on using these steps:
‘blocked process threshold'
Ime frame Iin seconds

and run the trace to produce

rep -
4. Turn off:sp_configure ‘blocked process threshold'



How to Identify Blocked Processes

options', 1 ;

s threshold', 5 ;

RECO
GO



How to Identify Blocked Processes

General Events Selection |

Review selected events and event columns that are being traced. Selection cannot be changed while tracing is active.

DatabagelD | Duration | EndTime | EventSequence | IndexID | lsSystem | LoginSid | Mode
- i  Bmors and Wamings

|v Blocked process report




How to Identify Blocked Processes

| EvertClass | DatabaselD | Duration | EndTime | EvertSequence | IndexID | |sSy=tem | LoginSid Mad
Trace start

Blocked process report 9850 Z2008-08-25 16:43:10... 407732 0 1 0x01
§E1Dcked process report § 14899 2008-08-25 16:43:15... 4077332 0 1 0Ox01

<blocked-process-report:
<blocked-process=

<process id="process41fe40” taskpriority="0" logused="0" waitresource="0BJECT: 5:754101727:0 " waittime="14899"
owner Id="16894874" transactionname="user_transaction" lasttranstarted="2008-08-25T16:43:01.067" XDES="0x582Tbe0d" lockMode=""Ix"
schedulerid="2" kpid="583&" status="suspended" spid="6&" sbid="0" ecid="0" priority="0" trancount="2"
lastbatchstarted="2008-08-25T16:43:00. 973" lastbatchcompleted="2008-08-25T16:43:00.973" clientapp="Microsoft S0QL Server
anagement Studio - Query" hostname="BIGISLAND" hostpid="6912" loginname="BigIsland4BradM" isoclationlevel="read committed (27"
¥aActid="1694874" currentdb="5" TockTimeout="4294967295" clientoptionl="6710907584" clientoption2="390200">

<g¥ecutionstack:

<frame Tine="4" stmtstart="88" sqlhandle="0x02000000a85155c2Ch85ee89azrofT471ceblicedarartoade™ /=
</executionstack:
<inputbuf:>

--This code is being blocked
BEGIN TRANM
sdales. [SalesOrderHeader ]
[DueDate] = GETDATE(]
inputbuf:=
</processx
blocked-process=
<blocking-process=
<process status="suspended” waittime="17687" spid="61" sbid="0" ecid="0" priority="0" trancount="1"
lastbatchstarted="2008-08-25T16:42:56. 803" lastbatchcompleted="2008-08-25T16:42:56.7587" clientapp="Microsoft SQJL Server
anagement Studio - Query” hostname="BIGISLAND" hostpid="6912" loginname="BigIsland‘BradM™ isolationlevel="read committed (27"
®actid="1694842" currentdb="5" TockTimeout="4294967295" clientoptionl="6&71090784" clientoption2="390200":=
<executionstack:=
<frame Tline="&" stmtstart="196" sqlhandle="0x0200000041a4celB8bcdaes7ederfds2T83ear77bs12besebb™ /=
< /executionStack=
<inputbuf=

--Begin Lock of Table

Sales. salesOrderHeader WITH ( HOLDLOCEK )
JAITFOR DELAY £apos;00:05:002apos;
inputbuf=
process:-
blocking-process:=
= /blocked-process-report=




How to Identify Deadlocking Issues

A dea occurs when two or more spids block each other
with Id having a lock on a resource that another spid i
trying ultaneously lock.

Because neither spid can complete its task, nor can either
resource be released until each spid completes its task, a
deadlock occurs.

In most cases, the spid that has used the fewest resources uf
to the point of the deadlock will be automatically killed by a
SQL Server lock monitor thread, allowing the other spid to
complete.

Troubleshooting deadlocking issues can often be difficult.




How to Identify Deadlocking Issues

|Te:dData |Pnpp|iu:atinnName | DatabaseMame |SenrerName | Duration |CF‘L| | Feads |Writes |

Deadlock araph [w [w
Lock:Deadlock [w [w
Lock:Deadlock Chain v v
Stored Procedures

RPC:.Completed [w [w
SP:StmtCompleted ~ v
TSQL
S0GL:BatchCompleted
SCIL:Batch5Starting

v v
v v

Organize Columns : Edit Filter

Groups Select a column and use Up and DatabaseName
= Columns Down buttons to change its Name of the database in which the

= order, Move the column under BigintDatal | statement of the user is running.
‘ |  Groups to group data by that BinaryData

TextData |=| column, =

ApplicationName
DatabaseName

Duration
ServerName
: EndTime
Duration

cPU Etvac = Like

Reads EventSubClass - i AdventureWorks
Writes HostName [+ Not like
EventSequence IntegerData
LoginName IntegerData2

S0 LoginName -

ApplicationName

[ Exdude rows that do not contain values

Up Cancel oK I Cancel




How to Identify Deadlocking Issues

EvertClass

TextData

ApplicationMame

DatabaseMame

ServerName Duration

sSgL:eatchCompleted
SP:StmtCompleted
SP:StmtCompleted
SgL:eatchstarting
sqL:eatchCompleted
SgL:eatchCompleted
SgL:eatchstarting
sgL:eatchstarting
Lock:Deadlock Chain
Lock:Deadlock Chain
Lock:Deadlock
Deadlock graph
SgL:eatchCompleted
sSgL:eatchCompleted
Trace Stop

USE [Adventureworks]
SELECT StatMani([5C0]) FROM (SELECT TOP 100

BEGIN TRAN --Update One: Run 1st
EEGIN TRAMN --Update One: Run 1st
USE [Adventureworks]

BEGIN TRAN
--uUpdate Two: Run 3rd
Deadlock Chain SPID =
Deadlock Chain SPID =
(0100864707 66)

UPDATE
61 (010086470766)
&0 (010086470766)

UPDATE. ..
UPDATE. ..

--Update Two: Run 2nd (both...
sales.[5ales...

Microsoft...
Microsoft...
Microsoft...
Microsoft...
Microsoft...
Microsoft...
Microsoft...
Microsoft...

Microsoft...

. <deadlock-Tist>

<deadlock victim="process... |

BEGIN TRAN

--Update Two: Run 3rd UPDATE

--Update Two: Run 2nd (both...
sales.[Sales...

Microsoft...

Microsoft...

Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks
Adventureworks

Adventureworks
Adventureworks

BIGISLAND'SQL2008
BIGISLAND'SQLZ008
BIGISLAND'SQLZ008
BIGISLAND'SQL2008
BIGISLAND" SOL 2008
BIGISLAND'SQLZ008
BIGISLAND'SQL2008
BIGISLANDYSQL2008
BIGISLAND'SQLZ008
BIGISLAND'SQLZ2008
BIGISLAND'SQL2008
BIGISLAND'SOQLZ2008
BIGISLAND'SQLZ008
BIGISLAND'SQL2008

Process Node

Server process |d; 61
Server hatch 1d: (

Resource Edge

Resource Nodes

Koy Lock

Request Mode: U

HoBi ID: 72057504 046644224
associated objid: 72057594046644 224
d Index name: PK_SalesTaxRate SalesTaxRatelD

/

ownerMode: X

owner Mode: X

ey Lok

Raquest Mader X

Process Node

Resource Edge

Server process ld: 60
Serder batch Id: D
Execution context Id: O
Creadlock pricrity: 0
Log Used: 1640
Dwner Id: 24672

Ansaction descriptor: (xb330550 Transaction descriptor: 025307630
HoBt ID: 72057594 046709760
associatad objid: 72057554046700760

Index name: PK_SalesTerritary_TerriorylD




How to Identify Deadlocking Issues

Request Mode: owner-sode

owner Mode: X Request Mede: X

wun 2nd

WHERE territ

--Update Cne

UPDATE sales

SET  taxrate = taxrate + 0,03
WHERE ta

IT TRAN




How to Identify Memory Warnings

The hree Profiler events that can help us
und d different types of memory pressures in
SQL er. They include:

Execution Warnings Event fires whenever a guery has to
walit one second or more before it is allocated the memory
It needs to execute.

Sort Warnings Event fires whenever SQL Server Is
unable to complete a sort entirely in memory, having
to write to tempdb.

Server Memory ChangeEvent fires when the memory of
a SQL Server instance increases or decreases by either
1mb, or by 5% of the maximum server memory allocated
to it, whichever is greater




How to Identify Memory Warnings

Events | Duration | ObjectMame | TextData | CPU | Reads | Writes | IntegerData | Start Time | EndTime | Applic:
v Execution Wamings [w [w [w
Sort Wamings [w
Performance
Showplan XML
Server
Server Memory Change
Stored Procedures
RPC:Completed
SP:StmtCompleted
TSaL
SQL:BatchCompleted

= LI = O Ny e

Organize Columns Edit Filter

=l Groups Select a column and use Up and A DatabaseName

: - Down buttons to change its f the database in which thi
EventClass . i Name of the database in whi e
5 Columns order, Move the column under BinaryData statement of the user is running.

Groups to group data by that CPU

Sl A b dDatabaseName

ObjectiName Dixation
TextData

cPU EndTime
Reads IntegerData

Writes Loghiiame = Like
IntegerData = ObjectiName :  -Big_Database
StartTime Reads [+ Not like

EndTime SPID

ApplicationName StartTime

Natahacahlama i TextData

| OK I Cancel

ApplicationName




How to Identify Memory Warnings

§Howp1an XML

server Memory Change
Sort warnings
SQL:BatchCompleted
SQL:Batchstarting
Showplan XML

sort warnings

SQL:BatchCompleted

SELECT * FROM ap_vchr_tbl w.
Dynamic... <ShowPlanXML xmlns="http://schemas..

SELECT * FROM ap_vchr_tbl w.
SELECT * FROM ap_vchr_tb.
Dynamic... <ShowPlanXML xmlns="http://schemas..

SELECT * FROM ap_vchr_tb. 2231

18073

16441



How to Identify Excessive Auto Stats Activity

If th O UPDATE STATISTICs options is
turngfor a database, then based on an
iInternal algorithm, SOL Server will automatically
OPAAOA A OAAI A6O EI AAQD
In most cases, the automatic updating of
statistics is good thing

But there are cases when it can cause problems.




How to Identify Excessive Auto Stats Activity

Pot
| 3
Poo ution plans.

| Statistics are updated too often, using unnecessary
resources; causing recompiles.

| Statistics updating may run at inappropriate times,
causing random performance hits.

| Depending if synchronous or asynchronous updating
IS done, can contribute to inconsistent query times.

roblems caused by Auto Stats:

7 Pl d ~ 7
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xcessive Auto Stats Activity

IS you:

Deing run

auto stats

ects are incurring the most

ats event Is It: synchronous or



How to Identify Excessive Auto Stats Activity

Events
Performance
[v Auto Stats

Edit Filter Crganize Columns

“F ApplicationName DatabaseMName Select a column and use Up and

Mame of the database in which the - Down buttons to change its
? statement of the user is running. o — order, Move the column under

Duration : EventClass : Groups to group data by that
EndTime EventSubClass column.
EventsubClass Duration

DatabaseMName

TextData

ApplicationName

EndTime

EventSequence

IndexID

. - IntegerData
StartTime IsSystem

TextData 1 Aminhiama

Up | Down | Cancel l




How to Identify Excessive Auto Stats Activity

. EventClass Event5ubClass Duration DatabaseMame

fauto D emo Updated: dbo.DemoTable.DemoStatistics

D emo Updated: dbo.DemoTable.DemoTableIndex
AUTO = ] 88 Demo Updated: dbo.DemoTable.DemoStatistics
AUTO = ] ! D emo Updated: dbo.DemoTable.DemoTableIndex
Trace Stop

Updated: dbo.DemoTable.DemosStati

EventSubClass Description
Statistics created/updated synchronaoushy;
TextData column indicates which statistics and
whether they were created or updated.

Aszynchronous statistics update; job queued.
Asynchronous statistics update; job starting.

Asynchronous statistics update; job completed.
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Profil

OCCUTr.

essive Table/Index Scans

re a fact of life.
a good thing.

ssive index and table scans
erformance problems that

when Index and table scans



How to Identify Excessive Table/Index Scans

Events | Ohject|D | Duration | ObjectMame | TextData | CFPU | Reads | Writes | ImtegerData | Start Time | EndTime
Showplan ¥ML v ™ [v [ |
Scans
Scan:Started
Stored Procedures
RPC:Completed
SP:StmtCompleted
TSQAL
SCL:BatchCompleted
SCQL:BatchStarting

Edit Filter Organize Columns

\ d ApplicationName [ig ApplicationName = Groups »  Selecta column and use Up and
?_ Name of the dient application that created ‘ —  Down buttons to change its
Bnarybata the connection to SQL Server. This column is = Columns ‘ order, Move the COlumtr)‘I u;l]der
ClientProcessID | populated with the values passed by the PRI Groups to group data by that
CPU o application rather than the displayed name jec column.
DatabaselD of the program. Duration |

ObjectiName
¥ DatabaseName TextData

Duration : CPU
EndTime - Like Reads

Error =1 Not like Writes
GroupID - SQL Server Profiler - 45a31d69f-8547-4¢ IntegerData
HostName B StartTime

IndexID 41 u, ’ EndTime

IntegerData - Annlicatianhlizma
9 ™ Exdude rows that do not contain values

oK | Cancel : Down




How to Identify Excessive Table/Index Scans

. EventClass ObjectlD Duration C TextData CPU | Reads | Writes
| sOL:Batchstarting f SELECT tTextl FROM dbo. [DemoT.
Showplan XN Dynamic... <ShowPlandXML xmlns="http://s

Scan:started

sqL:eatchCompleted SELECT +textl FROM dbo. [DemoT.
SQL:Batchstarting SELECT tTextz FROM dbo. [DemoT. .
Showplan XML 518« Dynamic... <ShowPlanXML xmlns="http://schemas....
Scan:started

SoL:BatchComoleted 7 SELECT textz FROM dbo. lDemoT.

textl
dbo. [DemoTableTwo]
TEXT1 = 'S5TKIL4GPVR

g (n]




How to Identify Excessive SP Compilations

Gene It1S ideal to minimize the number of compilations

SQL erforms. This helps reduce resource overhead.

In somn S, recompilations are a good thing.
Recompilations, depending on the reason, can help ensure
that a query IS executing with an optimal execution plan.

But in other cases, recompilations can become excessive,
wasting server resources.

In this case, we need to identify the excessive recompilations
and reduce them.

In order to reduce them, we must first identify them.




How to Identify Excessive SP Compilations

EventSubClass | DatabaseMame | ObjectName L Start Time
-StmtCompleted

tmt Recompile
Starting

Edit Filter

Select a column and use Up and 5w DatabaseName
Down buttons to change its ¥ ApplicationName i whi
sl Gl Name of the database in which the

= Columns Groups to group data by that T

statement of the user is running.

EventSubClass column.
DatabaseName

ObjectName

TextData

Duration

CPU Reads =- Like

Reads RowCounts : - AdventureWorks
RowCounts SPID [+]-Not like

StartTime StartTime

ApplicationName TextData
I aninhacaa 5 TransactionID

Duration
EventSubClass
LoginName
ObjectName

™ Exdude rows that do not contain values

I | Down | Cancel l Cancel l




How to Identify Excessive SP Compilations

EventClass

SOL: StmtRecompile
StmtRecompile
P StmtRecompile
StmtRecompile
rStmtRecompile
StmtRecompile
StmtRecompile
StmtRecompile
rStmtRecompile

S0L:StmtStarting (23]

Trace start (1)

INSERT INTO T1

VALUES {
'Trailing blank ',
'Trailing blank °
DX 0000

EventSubClass

Deferred compile
Deferred compile
Deferred compile
Statistics changed

hema changed

chenimchanged

12 - Parameterized plan Tlushed

DatabaseMame

Adventure. .
Adventure..
Adventure. .
Adventure. .
Adventure. .
Adventure. .
Adventure. .
Adventure. .

DemoProc
R.OWCOouUmn. ..
R.owCourn. ..

ROowWCoumn. ..

TextData

S5ELECT
INSERT
SELECT
SELECT
INSERT
INSERT
INSERT
INSERT

FR.OM

#T1

VALUES
VALUES
VALUES
VALUES




How to Identify Excessive SP Compilations

EventClass EventSubClass DatabaseMame ObjectMame TextData
StmtRecompile 2 tatistics changed Adventureworks L un. SELECT a

stmtstarting Adventurework SET ANSI_PADDING ON

:StmtStarting Adventur ework CREATE TAEBLE t1 i

stmtstarting Adventureworks INSERT INTO VALUES
:StmtRecompile {1 - schema changed Adventureworks INSERT INTO VALUES
Stmtstar g Adventureworks INSERT INTO VALUES
1StmtStarting Adventureworks INSERT INTO WVALUES
StmtRecompile 12 - Parameterized plan Tlushed Adventurework INSERT INTO VALUES
rstmtSstarting Advent ur ewWnrks THMSFRT THNTO VAl LIFS

11}
Describes the cause of the recompilation:

Schema changed

Statisti hanged

Deferred compile

t option changed

Temp table changed
Remote rowset changed
For /se permissions changed
Query notification environment changed
Partition view changed

Cursor options changed

Option (recampile) requested







