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Quick bio and presentation logisticsé

DSE in the Premier Field Engineer team, Microsoft

ÅDSE (Dedicated Support Engineer) ðresponsible for product support (in my case, 
SQL engine) for enterprise customers (who generally purchase support in 400 hour 
increments up to 1600 for a FTE)

Å3 years with Microsoft, and have had a 12 year LTR with SQL Server

Work locally in Minneapolis (although most of my team is in Texas)

ÅMajority DSEs work remotely and visit customers throughout year

ÅSome are local (like me) and get embedded with a customer

Q&A at end of presentation

ÅDidnõt get to ask your question? Email:josephsa@microsoft.com

ÅI will post this deck to my blog @ http://blogs.msdn.com/joesack



Agenda

What are wait statistics? (2005/2008 perspective)

What to collect? How to collect?    

Where to look for wait type info, what to ignore, and 
what to pay attention toé

Top 10 Patterns from the field (from my experience)

* And before we start a quick ðwhy am I presenting this?



òMust haveó referencesé 

Tom Davidson (Microsoft) and the Microsoft SQL Customer 
Advisory Team wrote articles and white papers on this subject for 

both SQL Server 2000 and 2005:

Microsoft White Paper òSQL Server 2005 WaitsandQueuesó

Microsoft White Paper òTroubleshooting Performance Problems in 
SQL Server 2005ó (2008 version released this week)

Books Online

http://support.microsoft.com/



Usage Scenarios

Troubleshoot a 
vague 

performance  
issue reported 
by an end-user

Urgent 
performance 

issue! 

Problem child 
application.  So 
many problems, 

but which to 
choose?

Where am I 
now 

(benchmark)? 

Where am I 
going? 

(trending)



Benefits of looking at Wait Statsé

Avoid 
troubleshooting 
the òwrongó 
bottleneck

Biggest payoff 
for your 

performance 
tuning efforts

Youõll often find 
non-obvious 
performance 
bottlenecks 

(server whisperer)

Excellent first 
step prior to 

deep tuning using 
other tools (SQL 

Profiler, logs, 
DMVs, Execution 

Plans)



What are SQL Server Waits?



Wait Statistics in a nutshell

SQL Server was designed to track wait information 

whenever a query request waits on a resource.  

When a query encounters òsome thingó that is not 

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 expect.  



Execution Model ðOne Scheduler 

(logical CPU)

RUNNABLE Queue 

(Customers waiting in checkout line)
RUNNING

One Cashier 

at a grocery 

store = One 

Scheduler



Execution Model ðOne Scheduler

RUNNABLE Queue 

(Customers waiting in checkout line)
RUNNING

Iõll need to send 

someone out for 

a price check.  

In the meantime, 

step asideé

The price tag 

fell off my 

product.  



òWaiting Queueó (SUSPENDED) 

RUNNING

Execution Model ðOne Scheduler

RUNNABLE Queue 

(Customers waiting in checkout line)

I wait here until 

resource is 

available



òWaiting Queueó (SUSPENDED) 

òRunningó

Execution Model ðOne Scheduler

òRunnableó Queue 

(Customers waiting in checkout line)

When Iõm done 

waiting, I go to the 

end of the 

runnable line

(signal wait time)



òWaiting Queueó (SUSPENDED) 

òRunningó

Execution Model ðOne Scheduler

òRunnableó Queue 

(Customers waiting in checkout line)



Got sixteen CPUs? It gets a little more 

activeé  



Simplified Query Lifecycleé

Circular ð
RUNNING, 

RUNNABLE, and 
SUSPENDED 

until the request 
is completed

RUNNING

SUSPENDEDRUNNABLE



Total Query Response Time ðbreaking 

it downé

CPU Time 
(running)

Wait Time 
(SUSPENDED)

Signal Wait 
Time 

(Runnable 
Queue time)

Total Query 
Response 

Time



Why Waits andQueues?

Queues refers to PERFMON counters and 
other resource usage information

Provides a full picture for application 
performance

ÅThis presentation focuses on Waits

ÅWhy?  Because most DBAs use Perfmon, but not 
everyone looks at wait stats (although the word 
seems to be getting out)é



How to collect? What to collect? 



Viewing Wait Statistics at the SQL 

Instance level

ÅDBCC SQLPERF(waitstats)SQL Server 2000

Åsys.dm_os_wait_statsSQL Server 2005\ 2008

ÅDBCC 
SQLPERF(ôsys.dm_os_wait_statsõ,CLEAR)

2005\ 2008

Data accumulated since 
last restart of SQL 

Server or last clearingé



sys.dm_os_wait_statsexposed data 

This is your 

primary DMV 

for collecting 

wait stats 

information.  

There are 

various 

collection 

procsyou can 

use from the 

Microsoft 

White paper 

as wellé

Ã wait_typeðthe name of the wait type

Ã waiting_tasks_countðnumber of waits on 
this wait type

Ã wait_time_msðtotal wait time for this 
wait type in milliseconds (includes 
signal_wait_time).

Ã max_wait_time_msðmaximum wait time 
on this wait type for a worker

Ã signal_wait_timeðdifference between 
time the waiting thread was signaled and 
when it started running (time in runnable 
queue!)



Reporting does not have to be overly 

complicatedé

(Tip ðdonõt let a missing business process get in the way of looking at your 

wait stats)

Point in time 

snapshoté

Then clear the stats 

and check again 

lateré



Keeping it simple - Get a delta



Other T-SQL based Methods

From W&Q White Paper

ÅTrack_waitstats_2005

Åstored procedure that captures wait statistics from 
sys.dm_os_wait_stats and provides ranking of descending order 
based on percentage.  

ÅAllows number of samplings every X number of minutes

Home grown ðyou can filter out wait types that are 
ignorable ðfor example, filtering out background 
operations (more on this later)



Performance Dashboard (2005)



Management Data Warehouse and 

Data Collector (2008)



Request waits

Use sys.dm_os_waiting_tasksto 
show the waiter list at the current 
moment

ÅHighly recommended DMV to query during an 
issue ðcan reveal interesting patterns (example 
ðapp team things this is blocking ðbut we find 
that WRITELOG is to blame)

ÅTIP - sys.dm_exec_requestscontains all requests 
(running, runnable, waiting)

My favorite ð

òHELP ðwhatõs 

happening!ó 

DMV



sys.dm_os_waiting_tasksexample



Waiting Tasks ðwhy look?

ÅExample ðYou see 
blocking/lock based 
wait types, but you 
traverse up the chain 
and see lead blocker 
is waiting on the disk 
subsystem

ÅExample - See pattern 
of CXPacketacross 8 
threads for short bursts

May reveal 
patterns 

beyond what 
you can see 
in the SQL 
instance-

level results



Extended Events ðXEvent(2008)

Event-handling system added to SQL Server 2008 for light-weight, 
low overhead tracing

Help Customer Support by reducing tracing overhead, improving 
debugging capabilities ðall without relying on stack dump or 
attached debugger

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

* Demonstrated on page 71 of the new òTroubleshooting Performance Problems in SQL 

Server 2008ó White Paper



Flashbacké

Circular ð
RUNNING, 

RUNNABLE, and 
SUSPENDED 

until the request 
is completed

RUNNING

SUSPENDEDRUNNABLE



* Excerpt from Troubleshooting Performance Problems in 

SQL Server 2008

Setting up 

Extended Event 

session

* See Chapter 2 in Kalen Delaneyõs new book òMicrosoft SQL Server 2008 Internalsó for an 

excellent walk-through of Extended Events. 



* Excerpt from Troubleshooting Performance Problems in 

SQL Server 2008

SPID 53

SPID 53 wait type 

capture for query

Query captured 

event data


