PERFORMANCE TUNING
WITH WAIT STATISTICS
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DSE in the Premier Field Engineer team, Microsoft

ADSE (Dedicated Support Engin@agsponsible for product support (in my case,
SQL engine) for enterprise customers (who generally purchase support in 400 h
increments up to 1600 for a FTE)

A3 years with Microsoft, and have had a 12 year LTR with SQL Server

Work locally in Minneapolis (although most of my team is in Te

AMajority DSEs work remotely and visit customers throughout year
ASome are local (like me) and get embedded with a customer

Q&A at end of presentation

ADi dnét get t o a sokephsam@nicrospii@st i on? Ema
Al will post this deck to my blog @tp://blogs.msdn.com/joesack




Agenda

What are walit statistics? (2005/2008 perspective

What to collect? How to collect?

Where to look for wait type info, what to ignore, a
what to pay attenti on

Top 10 Patterns from the field (from my experieng

* And before we start a quicéi why am | presenting this?
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Tom Davidson (Microsoft) and the Microsoft SQL Custo
Advisory Team wrote articles and white papers on this subje

both SQL Server 2000 and 2005:
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Mi crosoft White P®WateandQueBe®dL Ser ver
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SQL Server 20050 (2008 version |

]
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http://support.microsoft.com/



Usage Scenarios
I e

Troubleshoot a
vague Urgent
performance performance
issue reported Issue!
by an enduser

. Where am |
Problem child NOW

application. So (benchmark)?
many problems
but which to Where am |

? going?
SHO0SE (trending)




Avoid
troubleshooting
t he oOowr
bottleneck

Youol |
nonrobvious
performance
bottlenecks

(server whisperer

Biggest payoff
for your
performance
tuning efforts

Excellenfirst
stepprior to
deep tuning using
other tools (SQL
Profiler, logs,
DMVs, Executio
Plans)




- What are SQL Server Waits?



Walit Statistics in a nutshell
1

SQL Server was designed to track wait informati€
whenever a query request waits on a resource.
When a query encounters
available, SQL Server sets the wait type for that

wait reason. This data is retained, and we can use it
to understand why things are slower than we expg




Execution Mode&l One Scheduler
(logical CPU)
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Execution Mod@ One Scheduler
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Execution Mod@ One Scheduler

it K
J




Got sixteen CPUS? It gets a little more
acti veeée




Circulard
RUNNING,
RUNNABLE, and
SUSPENDED
until the request
is completed

RUNNABLE



Total Query Response Tithereaking

|t downe
1

Signal Wait
CPU Time Wait Time Time [ T?etgé %ﬁgg
(running) (SUSPENDED) (Runnable E— e
Queue time)




Why WaitsandQueues?

Queues refers to PERFMON counters
other resource usage information

Provides a full picture for application
performance

AThis presentation focuses on Waits

AWhy? Because most DBAsRe#monbut not

everyone looks at wait stats (although the word
seems to be getting o



- How to collect? What to collect



Viewing Wait Statistics at the SQL

Instance level
I e

S0l sisns s 200s - ADBCC SQLPERAi(stats

SOl S e Asys.dm_os_ wait_stats

2005\ 2008

R ADBCC .
last restart of SQL SQLPERBE(dm_os_wai t

Server or I



sys.dm_os_ walt_stagsposed data

This is your
primary DMV
for collecting
wait stats
information.
There are
various
collection

procsyou can
use from the
Microsoft
White paper

a S

we |l |

> 2 >

!

wait_type o the name of the wait type

waiting_tasks coun® number of waits on
this walit type

wait_time_msa total wait time for this
walt type in milliseconds (includes
signal_wait_time

max_wait_time_mso maximum wait time
on this wait type for a worker

signal_wait_timead difference between
time the waiting thread was signaled and
when it started running (time in runnable
gueue!)



Reporting does not have to be overly

comBI | cat edé
1

SELECT *
FROM sys.dm os wait stats
ORDEE BY wait_tj_me_ms DESC

Point in time

snapshot

" Resuls | Messages|
wait_type weiting_tasks_count wait_time_ms max weit_time_ms  signal_wait_time_ms

1 FT_IFTS_SCHEDULER_IDLE_WAIT 4 237001 60000 0

2 XE_TIMER_EVENT 4 120002 30000 120002

3 REQUEST_FOR_DEADLOCK_SEARCH 22 110006 5000 110008

4 SQLTRACE_BUFFER_FLUSH 27 108006 4000 0

5 LAZYWRITER_SLEEP 113 107872 1001 1

6 SLEEP_TASK 175 £5342 1087 48

7 BROKER_TO_FLUSH 53 53252 1025 0

8 ASYNC_NETWORK_IO 26 187 179 34

DBCC SQLPERF ('sys. chn_os_wait_stats ', clear) '0 ® ‘

Then clear the stats
and check again

| at er é

(Tpddondt | et a missing business proces.
wait stats)



Keeping it simple Get a delta
I

—— Capture polnt-in-time

SELECT wait type, walting tasks count,
walt time ms, max walt time ms,
signal wait time ms

INTO #0riginalWaitStatSnapshot

FROM sys.dm os walt stats;

—— Wait for X amount of time
WAITFOR DELAY '00:00:02'; SLEEP TASK 1068392
BROKER_TO FLUSH 103472

—— Collect again LCK M IS 61450

SELECT wait type, walting tasks count, ASYNC_NETWORK_IO 1540
wailt time ms, max wait time ms,
signal walt time ms

INTO #LatestWaitStatSnapshot

FROM sys.dm os wait stats;

—-— Compare the results

SELECT l.wailt type,
(1.wait time ms - o.wait time ms) accum wait ms

FROM #0OriginalWaitStatSnapshot o

INNEE JOIN #LatestWaitStatSnapshot 1 ON

o.wait type = l.wait type
WHERE 1l.walt time ms > o.walt time ms
ORDER BY l.wait_time_ms DESC



Other TSQL based Methods

From W&Q White Paper

A Track waitstats 2005

A stored procedure that captures wait statistics from
sys.dm_os_wait_stats and provides ranking of descending orde
based on percentage.

A Allows number of samplings every X number of minutes

Home growrd you can filter out wait types that are
ignorableo for example, filtering out background

operations (more on this later)



Performance Dashboard (2005)

Report Time: 3/20/2009 9:00:12 AM

Historical Waits

Cumulative Wait Time By Wait Category

6800
‘9:* 376
E 400 Waits
E 200
& 310 107 144 1 25
= 0 Waits Waits Waits Wait Waits
Sleep Buffer IO _ Scheduler Yield Network 10 ' System performance may be degraded because of excessive waits
Other Logging Latch happening on the server. Click on a Wait Category data point in the
Wait Category chart below to investigate further.

Wit Category [Nomber ofWaits | Wait Time (se) |9 WaitTime Current Waiting Requests

Sleep 668 594.129 63
Other 376 312.233 34
@ Buffer I0 310 5.724 0 1 DDDD
Wait Type Number of Waits Wait Time (sec) %o Wait time ?
PAGEIOLATCH_SH 254 4.57 79.84% E SDDD
PAGEIOLATCH_LIP 20 0.624 10.90% St
PAGEIOLATCH_EX 36 0.53 9.26% ﬂ
Logging 107 1.325 1] E GDDD
Scheduler Yield 144 0.078 0 F
Latch 1 0.015 0 4000
Network I0 25 0 0 -
\cn'\;;i!ts in the Sleelzlp categor)f are typically delays incurred by background tasks waiting for more work. A high wait time in this E 2000
gory is usually not indicative of any performance problem.

0




Management Data Warehouse and

Data Collector 520082
]

SQL Server Waits
300
E 200
=
= 100
= ; -
06:00 07:00 08:00 09:00
SQLCLR [ Logging B CRPU
o Other B Lock I Buffer Latch
[ Network I/O e Latch [ Buffer IJO
Wait Category Completed Waits Wait Time (ms/sec) % of Total Wait Time
[ Lock 6 84.500 93.37%
LCK_M_U 2 126.653 93.30%
LCK_M_X 3 0.065 0.07%
LCK_M_S 0 0.000 0.00%
LCK_M_SCH_M 1 0.000 0.00%
LCK_M_SCH_5 0 0.000 0.00%

1,252 2.255 2.49%

2]
|t“.l
Q
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My favorited

Reqguest waits

Usesys.dm_os_ waiting task$o
show the waiter list at the current
moment

AHighly recommended DMV to query during an
Issue can reveal interesting patterns (example
0 app team things this is blockiddgut we find
that WRITELOG is to blame)

ATIP- sys.dm_exec_requestntains all requests
(running, runnable, waiting)



sys.dm_o0s_waiting_taskample
S

SELECT .session_id,

.wait duration ms,

.wait type,

.blocking session_ id,

.resource description,

.program name,

CLext,

.dbid,

.cpu_time,

.MeEmMOry usage

FROM sys.dm os waiting tasks w

INNER JOIN sys.dm exec sessions s ON
w.sesslon 1d = s.session id

INNER JOIN sys.dm exec requests r ON
s.session id = r.session id

OUTER AFPLY sys5.dm exec sgl text (r.sgl handle) t

WHERE s.1s user process = 1

th ot ot W E E E =

wait_type  blocking_session_id resource description program_name text

LCK_M_IS 52 objectlock lockPartition=0 objid=213...  Microsoft SQL Server Manag... SELECT * FROM dbo t1000




Waiting Task® why look?

May {20 /=21 AExampled You see
blocking/lock based

patterns wait types, but you
beyOnd \lerzrp traverse up the chain

and see lead blocker

VAGIEReEiRlcisics s waiting on the disk

in the SQL subsystem

. AExample See pattern
InNstance of CXPacke#across 8

level results threads for short bursts




Extended EvenésXEven({2008)
N

Eventhandling system added to SQL Server 2008 for hgéight,
low overhead tracing

Help Customer Support by reducing tracing overhead, improvi
debugging capabilitie® all without relying on stack dump or
attached debugger

Many use casesbut | talk about it here because it enables the
ability to track accumulated wait stats across the lifetime of a
request..




FIl ashbacke

Circularo

RUNNING,
RUNNABLE, and
SUSPENDED
until the request

is completed

RUNNABLE




* Excerpt from Troubleshooting Performance Problem:
SQL Server 2008

Setting up

Extended Event
session

create event session session walts on server
add event sglos.wait info
(action (sglserver.sql text, sglserver.plan handle, sglserver.tsqgl stack)
where sglserver.session id=53 and duration>0)
add target package(.asynchronous file target
(set filename=pn'c:\temp\wailt stats.xel',6 metadatafile=n'c:\temp\walt stats.xem');

alter event session sessinn_waits on server state = start;

go
N e EEE———C—C———

* See Chapter 2 in Mateos®kl a8@k0oSenewr
excellent walkhrough of Extended Events.



* Excerpt from Troubleshooting Performance Problem:
SQL Server 2008

Query captured
. ® event data

SPID 53 wait type

capture for query




