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One of the core responsibilities of a database administrator (DBA)
is to optimize the performance of your database servers and data-
bases. Database solutions are invariably running mission-critical
systems for organizations, and it is important to quickly troubleshoot and correct any performance
problems, be they at the physical server, instance, or database level.

Anyone who is not a DBA probably is not aware of the knowledge required or the potential
complexity of such a task. A client/server architecture just has so much going on. That’s why
it is important to develop some sort of structured approach to troubleshooting potential per-
formance problems.

In this chapter, we’ll start off with a look at the need for a structured approach for trouble-
shooting SQL Server 2005 performance and the range of tools available with SQL Server 20035,
because this will form the basis of this book. We will then concentrate on troubleshooting per-
formance at the physical server, instance, and database level.

Troubleshooting the Performance
of a SQL Server Solution

Troubleshooting the performance problems of a SQL Server 2005 solution can be a time-
consuming process. When deciding on a troubleshooting performance, you can basically take
two approaches:

Proactive approach With a proactive approach, you typically monitor your SQL Server
solution on a regular basis and try to preempt performance issues when you notice that your
database solution is reaching some resource or capacity limit.

Reactive approach With a reactive approach, you respond to a certain event, such as users
complaining about poor query performance or end-of-day batch processes taking too long.

In most cases, from a pragmatic point of view, the workweek has only 40 hours (at least in
Australia), so most DBAs will adopt the reactive approach. However, more experienced DBAs
generally tend to recognize the value of setting up some sort of proactive approach and reaping
the benefit: time.

A SQL Server 2005 solution is a complex client/server architecture. It really is not a simple
system like Active Directory, Exchange Server, or the Windows operating system. Consequently,

%
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the DBA should have some knowledge of the different layers that make up a SQL Server’s client/
server architecture. These layers can be classified as the following:

Hardware The hardware resources include components such as the server, memory, non-
uniform memory architecture (NUMA), number of processors, and disk subsystem.

Network The network resources include your network infrastructure such as your network
interface card (NIC), routers, switches, and their configuration.

A (AD), virtual private networks (VPN), certificate servers, and other network
dependencies.

) Don’t forget that the network might also incorporate your Active Directory
‘:!;TE

Operating system The DBA should also know as much about the operating system as possible.
Yes, you can’t know everything and will need to liaise with your infrastructure personnel. But you
will find that some performance issues are related to the underlying version of Windows. Unfor-
tunately, because SQL Server solutions do not get upgraded as often as other servers, you might
end up having to be conversant with Windows 2000, Windows 2003, and Windows Vista.

- Virtualization technology adds another level of potential complexity when
Ad’TE troubleshooting performance problems with SQL Server 2005. What layer
does virtualization fall under? Well, it's a combination of both the hardware
and the operating system layers.

SQL Server database engine A lot of SQL Server 2005°s configuration parameters are
dynamic, which means the database engine automatically adjusts the way it runs on your
particular hardware depending on system activity. However, in certain cases you might still
need to examine what SQL Server is doing and potentially tune the database engine.

) SQL Server 2005 effectively has its own operating system now, called the SQL
‘:!;TE

operating system (SQLOS). Ideally, you should take the time to learn more
about the SQL Server architecture and the SQLOS. Unfortunately, we can’t
recommend a one-stop shop for finding the information, but if you search the
Web, you will find a number of interesting articles and blogs.

SQL Server components SQL Server 2005 is more than just a database engine. Other com-
ponents such as full-text indexes, Notification Services, SQL Server Reporting Services (SSRS),
Service Broker, SQL Server Agent, and SQL Server Integration Services (SSIS) might all be part
of your database solution and consequently also need to be examined when troubleshooting
performance.

- @
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Database Obviously, the database design and related data issues need to be understood and
potentially investigated when troubleshooting performance. But don’t forget the size and lay-
out of the data and log files, file groups, and partitioning.

Client applications The way client applications have been developed and the underlying
technology they use can have a significant impact on a database solution’s performance.

As a DBA, it is typically difficult to troubleshoot the client application,

TE although tools such as SQL Server Profiler can help. It is typically sufficient to
narrow down your performance problems to the client application, in which
case the developers are responsible for diagnosing the problems further.

In this chapter, we will concentrate on tuning the hardware and SQL Server instance. Although
we will also introduce troubleshooting database performance problems, we will cover database-
related issues in more detail in Chapter 2, “Optimizing the Performance of Queries.”

Methodology for Troubleshooting Performance

You simply can’t jump all over the place looking for what you think the performance problem
might be. You need to develop a structured approach for troubleshooting performance problems.
Too many things are going on in the client/server architecture. Notice that we said that “You need
to develop”; in other words, there is no “official” methodology or process that we could teach you
that would apply to all sites and circumstances.

Basically, your troubleshooting methodology should try to narrow down the problem to
the correct subsystem of your SQL Server solution. At a higher level, you can break this down
into the following categories:

*  Physical server
=  SQL Server instance
*  Database

Obviously, a more detailed methodology is required. As we stressed earlier, no recommended
troubleshooting performance methodology exists. But we need to give you a basis for one, so a
generic methodology for troubleshooting performance problems would be similar to this:

1. Talk to the user who has notified you of the performance problem, and document the

. €€

user’s “experience.”

2. Determine whether it is a hardware problem. This is typically done by going through the
following questions:

A. Do your hardware vendor tools indicate a processor problem?
Do your hardware vendor tools indicate a memory problem?
Do your hardware vendor tools indicate a disk array problem?

Do you hardware vendor tools indicate a NIC problem?

moow

Do your network support personnel know of any network infrastructure issues, or
have there been any recent changes?

%
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3. Determine whether it is an operating system or a SQL Server 2005-related problem
through the appropriate tools. If it is an operating system problem, ask these questions:

A. Isita processor bottleneck?
B. Is it a memory bottleneck?
C. Isit an input/output (I/O) bottleneck?

4. For a SQL Server 2005-related problem, is it at the database engine level? If it is a SQL
Server database engine problem, ask these questions:

A. Isita processor bottleneck?
B. Is it a memory bottleneck?
C. Isitan I/O bottleneck?
5. Determine whether it is a database-related problem:
A. Isita concurrency-related problem?
B. Isit an index-related problem?
C. Isita query-related problem?

The important point is to have a structured approach.

@ Real World Scenario
The Benefits of a Performance Troubleshooting Methodology

A couple of years ago, | was responsible for rearchitecting a database solution in the coal indus-
try. This particular database solution included a web portal that was used internationally to
monitor the coal market. After three months of the system going live, performance ground

to a halt, to the point of it being unusable. It was quite embarrassing for the company, which
was using the latest hardware and had spent a lot of resources on the project.

The problem, as it turned out, was neither the SQL Server database engine nor the hardware.
In this case, the culprit was the web application. The web developers had decided to log every
click on the website to a set of auditing tables. Well, after three months, these auditing tables,
which had a number of poor indexes, were so massive that they degraded the performance
of the entire SQL Server solution.

| was able to determine this bottleneck only by applying a systematic approach to troubleshoot-
ing performance. Otherwise, it would have been just a hunt-and-peck exercise—a guessing
game, in order words—which is unacceptable for any organization that relies on SQL Server for
mission-critical systems.

—Victor Isakov

@
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Tools for Troubleshooting Performance

SQL Server 2005 and the Windows operating systems come with a complete set of tools for
monitoring, troubleshooting, and tuning performance. Your choice of a particular tool depends
on your particular needs. Sometimes you’ll require a combination of tools for the task at hand.

When determining what tool is appropriate, you should take a number of factors into account,
including whether the tool offers trend analysis capabilities, the possibility of replaying captured
events, whether you can use it for ad hoc monitoring, any alert generation options, the presence of
a graphical interface, and the option of using the tool within a custom application.

Take the time necessary to learn both the capabilities of the tool and how to
TE use the tool. It is so common to see IT professionals in the field using such

tools inefficiently or doing tasks the harder way because they are not aware

of certain feature. Also, don’t assume that tools in the current version of SQL

Server have the same features as the previous version, because Microsoft is
continually improving the tools.

Windows Tools

The tools that come with the Windows operating system have not dramatically changed
since Windows NT first came out in the early 1990s, although they have been enhanced
through subsequent releases. The most commonly used performance troubleshooting tools
include the following;:

Task Manager This displays information about programs and processes running on the
server (or desktop computer). You can use it to get an immediate overview of your server’s
performance.

System Monitor System Monitor (perfmon.exe) is used to track resource usage on Windows
operating systems through a set of installed performance object counters.

Performance Logs and Alerts The Performance Logs and Alerts tool allows you to collect
performance data automatically from local or remote computers.

Network Monitor Agent This detects network problems and identifies network traffic patterns.

The primary tools used by the DBA are the System Monitor and the Performance Logs and
Alerts tool, but don’t forget the other tools as well.

System Monitor

The System Monitor allows you to monitor the hardware resources and system services on
your server. It allows you to define which performance objects and counters should be mon-
itored. Performance objects can have multiple instances (such as in the case of processes).
Figure 1.1 shows an example of the System Monitor running.

- @



%% é 27452¢01.fm Page 7 Thursday, May 31,2007 1:37 PM

Troubleshooting the Performance of a SQL Server Solution 7

FIGURE 1.1 System Monitor
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In case you are not familiar with the terminology associated with System Monitor, let’s go
through a quick overview. Performance data generated by a system component is described as
a performance object. For example, the SQLServer:Databases object represents a collection of
performance data about the databases in your SQL Server 2005 instance. This object has a
number of metrics that can be monitored, referred to as performance object counters, such as
Active Transactions and Data File(s) Size (KB). Object instances refer to multiple instances of
an object such as different databases. Figure 1.2 shows an example of the counters and
instances available for the SQLServer:Databases performance object.

You can use System Monitor to investigate performance-related issues for SQL Server 2005
and the Windows operating system. You can do this for the local and remote computers.

Don’t forget that monitoring on a local computer can potentially add some performance
overhead that you can reduce by using a number of techniques such as monitoring fewer
counters or increasing the sample interval. An alternative way of reducing the performance
overhead is to monitor from a remote computer. Although this option will add network traf-
fic, it is not usually a problem in most environments.

You can also use System Monitor to view data simultaneously from multiple computers,
create charts, or export data from charts. Again, investigate what the tool does firsthand!

+/@
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FIGURE 1.2 SQLServer:Databases performance object counters
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Generally, you should use charts for real-time, short-term monitoring. For
P longer periods, use performance logs.

Performance Logs and Alerts

The Performance Logs and Alerts tool allows you to log performance data and generate alerts
for specific events. Some of the more important capabilities include the following:

»  The performance data are collected automatically, and because logging runs as a service,
a user doesn’t need to be logged on.

=  Data can be collected in several formats such as comma-separated value (CSV), tab-
delimited, binary log file format, and SQL Server table format.

< If you collect the data as CSV or tab-delimited files, you can open them for
P quick analysis in Microsoft Excel.
Z Capturing to a SQL Server table provides a great platform for further
ING manipulating and querying the logged information. However, it is slower

than the other methods because of the overhead of all the inserts into the
table (because you have to go through the database engine and the data-
base’s transaction log). It can slow down your system, so it is generally not
recommended.

%
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*  You can use the Performance Logs and Alerts tool to view logged counter data.

*  You can view collected data not just when the collection is stopped but also during the
collection.

*=  When setting up alerts, you can specify various actions such as sending a message, runnin
gup y pecity g £¢, g
a program, or adding an entry to the application log.

ING Alerts tool, make sure you have sufficient space on the partition to which you

ﬁl‘ When writing to log files, such as when using the Performance Logs and
are writing the performance data.

SQL Server 2005 Tools

The range of tools and commands available with SQL Server 2005 has grown considerably
since the SQL Server 4.21a days, when SQL Server shipped on four floppy disks. So, it’s a mat-
ter of getting experience with using the various tools and commands and becoming familiar
with their usage and the information they return. Don’t fall into the trap of using only the tool
you are familiar with using. With any new release of SQL Server, you should reevaluate all the
tools because they might have substantially changed.

SQL Server Profiler

SQL Server Profiler is a graphical tool for using traces. A trace captures event data such as
Transact-SQL (T-SQL) statements, the start of a stored procedure executing, a lock being
acquired or released on a database object, or security permission checks against objects. You
can save the captured data in a file or a table for later analysis. You can also use SQL Server
Profiler for monitoring Analysis Services. Another advantage of SQL Server Profiler in SQL
Server 2005 is the option to correlate a trace with Windows performance log data. You will
learn how to do that in Exercise 1.1 later in this chapter.

Figure 1.3 shows an example of SQL Server Profiler capturing a trace against a SQL
Server 2005 instance.

SQL Server Profiler comes with the following predefined trace templates.

SP_COUNTS
The SP_Counts template collects all stored procedures that have been issued. The trace returns
the results grouped by the stored procedure name and includes the number of times the stored
procedure was executed.

The SP_Counts template captures information for the following event class:

= SP:Starting
STANDARD
The Standard template collects general information about all connections, stored procedures,

and T-SQL batches that have been issued. Use the Standard template as a generic trace to mon-
itor general activity.

%
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FIGURE 1.3 SQL Server Profiler
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The Standard template captures information for the following event classes:
*  Audit Login
*  AuditLogout
»=  ExistingConnection
=  RPC:Completed
= SQL:BatchCompleted
*  SQL:BatchStarting
TSOL
The TSQL template collects all T-SQL statements that have been issued and the time they were

issued. Use the TSQL template to debug client applications.
The TSQL template captures information for the following event classes:

*  Audit Login

*  Audit Logout

=  ExistingConnection
=  RPC:Starting

»  SQL:BatchStarting

40
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TSQL_DURATION
The TSQL_Duration template collects all T-SQL statements that have been issued and their exe-
cution time (in milliseconds) and groups them by this execution time. Use the TSQL_Duration
template to identify slow queries.

The TSQL_Duration template captures information for the following event classes:

=  RPC:Completed

= SQL:BatchCompleted

TSQL _GROUPED

The TSQL_Grouped template collects information identical to the TSQL trace but groups that
information by the users or client applications that issued the T-SQL statements. Use the

TSQL_Grouped template to investigate users or client applications.
The TSQL_Grouped template captures information for the following event classes:

= Audit Login

= Audit Logout

= ExistingConnection

=  RPC:Starting

= SQL:BatchStarting

TSQL_REPLAY

The TSQL_Replay template collects detailed information about the T-SQL statements that have
been issued so that they can be replayed. Use the TSQL_Replay template for iterative tuning,

benchmarking, or unit testing.
The TSQL_Replay template captures information for the following event classes:

*  Audit Login

= Audit Logout

= CursorClose

= CursorExecute

= CursorOpen

= CursorPrepare

= CursorUnprepare

= Exec Prepared SQL
= Existing Connection
= Prepare SQL

=  RPC:Completed

=  RPC:Starting

= RPC Output Parameter

*
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TSQL_SPS
The TSQL_SPs template collects detailed information about the stored procedures calls that
have been issued. Use the TSQL_SPs template to analyze the individual statements within the
stored procedures.

The TSQL_SPs template captures information for the following event classes:

*  Audit Login

*  Audit Logout

= ExistingConnection
=  RPC:Starting

= SP:Completed

= SP:Starting

= SP:StmtStarting

»  SQL:BatchStarting

4 You should add the SP:Recompile event if you suspect that procedures are
P being recompiled.
TUNING

The Tuning template collects information about T-SQL statements and stored procedures that
have been issued for tuning purposes. Use the Tuning template to generate a workload file for
the Database Engine Tuning Advisor when tuning your databases.

The Tuning template captures information for the following event classes:

=  RPC:Completed
»=  SP:StmtCompleted
= SQL:BatchCompleted

One of the new features of SQL Server Profiler in SQL Server 2005 is the ability to correlate
performance object counter data (recorded with System Monitor or the Performance Logs and
Alerts tool) with SQL Server Profiler traces. Exercise 1.1 will show you how.

Correlating a Trace with Windows Performance Log Data

In this exercise, you will create a deadlock and see it reflected in the SQLServer:Lock : Number
of Deadlocks/sec counter. First you will set up the performance log and start a trace; after that
you will run some simple T-SQL statements to create a deadlock. SQL Server Profiler can be
of great help in detecting the cause of a deadlock. However, for this demonstration, you will
use it just to record the T-SQL statements that will generate the deadlock.

1. Use the Windows Start menu, and choose All Programs » Administrative Tools >
Performance.

- @
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EXERCISE 1.1 (continued)

2.

7
8.

o o & w

Expand Performance Logs and Alerts (in the Windows Performance tool), right-click
Counter Logs, and click New Log Settings.

Type Deadlock Log as the name for the counter log, and click OK.
On the General tab, click Add Counters.
In the Performance Object box, select SQLServer:Locks.

Add the Number of Deadlocks/sec counter, and leave _Total selected in the list of instances.

Add Counters

O Select counters from computer:

Performance object:
| SOLServerLocks -
() &ll courders O Alinstarces
(3) Select counters from list (&) Select nstances from list
Lock Timeouts [limecut > 0)/sec A ~
Lock Timeouts/zec | AllocUrst B
Lock “ait Time (ms) Applcation
Lock W aitz/zec D atabaze —
3 Extent
File
HoBT ]

Click Close.

Enter 1 as the value for the Interval box under Sample Data Every.

3

General | Log Files | Schedule

Curtent lag file name:
C:\Perilogs\Deadiock log_000007.blg

Thiz log beging immediately after pou apply changes.

T otalf\Number of O

< | ¥

[Addghiacts... ] [Agd Counters,, ] [ Eemove ]

Sample data every:

Irteevat 1 = Units: | seconds v

Rundz | <Default Sed Passwon

[ ok [ cameal J[ zoev |

+/@
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EXERCISE 1.1 (continued)

9. Click the Log Files tab, and choose Text File (Comma Delimited) from the Log File Type
list (so you can share the log file among different versions of Windows or view the log
files later with Microsoft Excel).

| General | LogFiles | Schedule

Log file type and name

Log file type:
Tewt File [Comma delimited) -
End fle names with: | nnnnean v
Siart rumbesing st 1
Examnple:

C:\PeifLogs\Deadiack log_000007. csv

Comment:

[ ok [ caneal [ gy |

10. On the Schedule tab, specify Manually for both the Start Log and Stop Log options.
11. Click OK to create the performance log.

12. Click the Counter Logs node, right-click Deadlock Log, and select Start from the context
menu. Leave the System Monitor console open.

[ Hame Comment: Log File Type | Log File Name
Deadlock ks Text Fie (... C:\PerflogsiDeado...
£ 5ystem 0\_ des ano...  Bnary File C\PerflogsiSystem. ..
Save Settings As...
Delete
Refrash
Properties
Help

13. From the Windows Start menu, choose All Programs » Microsoft SQL Server 2005, and
click SQL Server Management Studio. For this exercise, leave SQL Server Management
Studio open.

%
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14.
15.
16.

Troubleshooting the Performance of a SQL Server Solution

Connect to your SQL Server, and then from the Tools menu click SQL Server Profiler.

In the File menu (of SQL Server Profiler), select New Trace, and connect to your SQL Server.

On the General Tab, enter Correlation Trace as the trace name, select the TSQL_Replay
template, and check the Save to File box to specify the trace file location and filename.

(We used C:\Correlation Trace.trc.) Click Run.

Trace Properties @

Generdl | Events Selection |

Trace name: [ Correlation Trace

Trace provider name: | (local)

Trace provider bype: | Micrasoft SQU Server 2005 version: 9.0.1399

Usa the template: [TSQL_Replay' LI
¥ Save tofile: | Ci\iCorrelation Trace.brc ﬂ
Sk maximurn file size {MB): l—s
¥ Enabile file rollover
[™ Server processes trace data
I Savetotable: | J
I= ’—
[~ Enable trace stop time: | =] =]
=T =

Switch back to SQL Server Management Studio.
Open a new query window, and run the following query:
USE tempdb ;
GO
CREATE TABLE Employee (
EmployeeID INT,

EmployeeName VARCHAR(64)

15
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EXERCISE 1.1 (continued)

19.

20.

GO
CREATE TABLE Orders (
OrderID INT,
Amount INT
)
GO
INSERT INTO Employee VALUES (69, 'Angelina Jolie')
GO
INSERT INTO Orders VALUES (1000, 200)
GO
Type the following statements in the query window, but do not run the query yet:
USE tempdb ;
GO
BEGIN TRAN
UPDATE Employee

SET EmployeeName = 'Lara Croft'

WHERE EmployeeID = 69

WAITFOR DELAY '00:00:10'

UPDATE Orders

SET Amount = 300

WHERE OrderID = 1000

Open a new query window, and type the following statements:
USE tempdb ;

GO

BEGIN TRAN

+/@
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EXERCISE 1.1 (continued)

UPDATE Orders

SET Amount = 350

WHERE OrderID = 1000

WAITFOR DELAY '00:00:10'
UPDATE Employee

SET EmployeeName = 'Aeon Flux'

WHERE EmployeelD

69

21. Run the query, and then switch to the first query to run it. It should create a deadlock. In
one of the query windows you will get an error message “Msg 1205, Level 13, State
45, Line 6 Transaction (Process ID 52) was deadlocked on Tlock resources with
another process and has been chosen as the deadlock victim. Rerun the
transaction.”

22. Switch to System Monitor, and stop the Deadlock log. (Click the Counter Logs node,
right-click Deadlock Log, and select Stop from the context menu.)

23. Switch to SQL Server Profiler, stop the trace, and then close it.

24. From the File menu of SQL Server Profiler, select Open, and then click Trace File. Open
the trace file you just created (C:\Correlation Trace.trc).

25. From the File menu, select Import Performance Data, and select the log file recorded
previously (the default path and name are C:\PerfLogs\Deadlock 1og_000001.csv).

26. Inthe Performance Counters Limit Dialog window, check the instance name of your server.

Performance Counters Limit Dialog @

Choose the counters to coirelate:

- [F] SOLSemverLocks
= [ Humbes of Deadiocks/sec
B _Tatal

0K I Cancel Help
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EXERCISE 1.1 (continued)

27. You can play with the pointer both from the trace and from the Performance Data win-
dow to get a feel for the tool. You can go directly to the maximum value of the counter
(the value 1 in this case) by right-clicking the counter (you have just one counter) and
selecting Go to Max Value.

[ SQL Server, Profiler - [C:\Correlation Trace.trc]
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SQOL Traces

Another way to trace the activity of a SQL Server instance is by using system stored proce-
dures. You can use the following stored procedures to manage a SQL trace:

fn_trace_geteventinfo Returns information about events included in a trace
fn_trace_getfilterinfo Returns information about filters applied to a trace
fn_trace_getinfo Returns information about a specific trace or all traces
sp_trace_create Creates a trace definition

sp_trace_setevent Adds or removes an event or event column from existing traces
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sp_trace_setfilter Applies a filter to a trace
sp_trace_setstatus Modifies the current state of a trace

sp_trace_generateevent Creates a user-defined event

For more information about how to create traces, search for the “Introducing
TE SQL Trace” topic in SQL Server 2005 Books Online.

Dynamic Management Views and Functions

Dynamic management views (DMVs) are new objects in SQL Server 2005 that expose detailed
server state information such as current connections, locks, requests, tasks, and memory allo-
cation. They make SQL Server’s internals more “transparent,” enhancing the information you
previously accessed in earlier releases in the form of “virtual tables” such as sysprocesses, sys-
tem stored procedures, database console commands (DBCCs), dumps, and so forth. DMVs
also expose important aggregate statistical data that was not available in previous releases of
SQL Server.

Figure 1.4 shows the output of the sys.dm_os_memory_objects DMV.

Although predominantly envisaged for use by Microsoft Product Support Services (PSS),
DMVs provide rich information about the current status of your SQL Server instance. This is
the direction of the future, so you should get used to using DMVs instead of older commands.
Many DM Vs exist, and they cover various components of SQL Server. You’ll note that DM Vs
use a naming convention that makes them easier to use.

FIGURE 1.4 sys.dm_os_memory_objects DMV
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The DMVs will change over time. Microsoft introduced new DMVs in SQL Server
P 2005 Service Packs 1 and 2. So, always make sure you go through the list of new

features and improvements included in the SQL Server service packs.

SQL Server 2005 has two types of DMVs: server-scoped DMVs and database-scoped
DMVs. We'll cover them in a short while when you learn about troubleshooting SQL Server
instances and databases.

SQL Server Management Studio

SQL Server Management Studio has a number of utilities built into it that also can aid you in
troubleshooting performance problems. We will discuss each one as appropriate when we
cover troubleshooting SQL Server instances and databases.

Troubleshooting Physical
Server Performance

When troubleshooting the performance of your physical server, you are going to be relying more
on your operating system and hardware knowledge than on your SQL Server 2005 knowledge.
That’s why we have always tried to keep abreast of at least the basics of every version of the Win-
dows operating system as it has been released. The same goes for hardware.

In most enterprises, a DBA will typically pass on operating system— and networking-related
tasks and problems to specialized infrastructure information technology (IT) professionals,
but the DBA still needs to be conversant with operating systems and networking at some level.
Troubleshooting a physical server’s performance where SQL Server 2005 is installed will be
very different from where Exchange or Internet Information Services (IIS) is installed. That’s
where your expertise is invaluable!

Troubleshooting Tools

System Monitor is the main tool you’ll use to troubleshoot the performance of your physical
servers. If you were inclined to capture data for a longer period of time, you might want to use
the Performance Logs and Alerts tool.

Troubleshooting Methodology

You will need to adopt some sort of structured technique or methodology for finding the
performance bottleneck at the server level in your SQL Server 2005 solution.

A bottleneck is generally one subsystem that has limited capacity and thus reduces the
capacity of the entire system. In software systems, bottlenecks are caused by several factors

%




%% é 27452¢01.fm Page 21 Thursday, May 31,2007 1:37 PM

Troubleshooting Physical Server Performance 21

such as insufficient resources, malfunctioning components, incorrectly configured resources,
and workloads that are not distributed evenly.

The following are the major subsystems that reflect bottleneck areas that can affect server
performance and subsequently need to be investigated:

= Processor
=  Memory
=  Disk I/O

You’ll now look at how you can troubleshoot these physical server subsystems.

Troubleshooting Processor Problems

Consistently high processor utilization may indicate the need for tuning your queries and
ultimately the need for a processor upgrade. However, before you decide to buy new hard-
ware, you should determine the cause of processor performance problems and find a pos-
sible resolution. It might be an operating system-related problem!

4 Generally, you will find that most SQL Servers are more likely to be I/0 bound
P than computer bound. Given today’s processor hardware and the relatively
inexpensive cost of multiple processors or even multicore processors, the
memory or I/O subsystems will generally be more likely candidates for bot-
tlenecks, especially memory, because the amount of data (and to a degree the
number of concurrent users) is generally always growing.

Your main goal with troubleshooting processor-related problems is to isolate whether it is
SQL Server 2005 or some other process (be it the operating system, a service, or some other
software package) that is consuming the processor resources.

Detecting Processor Problems

As we have discussed, several tools, such as System Monitor, Performance Logs and Alerts,
and Task Manager, can help you detect processor performance problems. Let’s start with the
performance object counters that allow you to determine the processor usage:

=  The Processor : %Processor Time performance object counter represents the amount of
time your processor is spending executing a nonidle thread. Your processors are generally
considered to be a bottleneck if this performance object counter is consistently greater
than 80 percent. Please note that for multiprocessor systems you can monitor a separate
instance of this performance object counter for each processor. If you need the average
value for all processors, you can use the System : % Total Processor Time performance
object counter.

= The System : Processor Queue Length performance object counter indicates the number
of threads waiting for processor time. A value greater than 2 might indicate a processor
bottleneck.

%
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< Don’t forget that you can also quickly determine whether your SQL Server
P 2005 instance is consuming all the processor resources by examining the

SQLSERVR.EXE process in Task Manager.

The Process : %Processor Time performance object counter represents the amount of time
spent by a particular process executing on the processor resources. You can monitor the
SQLSERVR. EXE process instance to determine whether it is the operating system or SQL Server
20035 that needs to be investigated further.

Resolving Processor Problems

You can employ a number of techniques to reduce the identified processor utilization before
you need to consider purchasing more and/or faster processors. These techniques include the
following:

=  Shutting down superfluous services and other start-up processes that are consuming both
processor and memory resources.

*  Ensuring that you have the latest service packs and patches installed for both the operat-
ing system and the various applications running on your server.

*  Restarting the errant process. We have all seen how Internet Explorer can hog all the pro-
cessor and memory resources of a computer. Restarting it releases all that memory,
thereby improving performance.

Troubleshooting Memory Performance

Insufficient memory is one of the major causes for SQL Server performance degradation, because
it will generate excessive paging, generate increased I/O activity, and slow down the system.

To diagnose and monitor memory problems, you should have a good understanding of
memory architecture in SQL Server 2005 as well as understand the concept of memory pres-
sure. (There are different types of memory pressure, such as internal and external and physical
and virtual.)

Detecting Memory Problems

The virtual memory architecture and management system of the Windows operating system
is extremely complex. This is reflected by the plethora of performance object counters that are
available in System Monitor. We really don’t recommend anyone trying to understand it com-
pletely. There are much better things in life to spend your time doing.

For us mere mortal mortals, it is sufficient to monitor the following performance object
counters because they give a good indication of a potential memory problem:

*  For Memory : Available Bytes (the number of bytes available), when memory avail-
able drops in the interval of 50-100MB, then you should investigate whether the sys-
tem has memory problems. When the value is less than 10MB, then it’s a certain sign
of external memory pressure.

%
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=  For Process : Working Set (the amount of memory used by a process), if the value is con-
sistently less than the amount of memory that is set by themin server memory and max
server memory server options, you need to identify the underlying root cause.

The Task Manager utility is a quick and easy tool to use. You can use the Task Manager’s
Performance tab to check the Physical Memory section and get the available memory. (Its out-
put is similar to that of the Memory : Available Bytes performance object counter.)

Resolving Memory Problems

Generally when you have memory pressure, the first task you need to perform is to determine
whether it is related to SQL Server (internal memory pressure) or to the operating system
(external memory pressure).

So, check for external memory pressure first. If you lack physical memory, find major sys-
tem memory consumers, such as unnecessary services, and try to eliminate them if possible.
Otherwise, you have to consider adding more random access memory (RAM), although poor
application design and inefficient indexing strategies can consume more memory.

If the external pressure is due to a lack of virtual memory, consider increasing the swap file
size and, if possible, again find and eliminate the major consumers of virtual memory.

Troubleshooting I/0 Bottlenecks

To detect and solve I/O bottlenecks, you need to understand how they will manifest them-
selves, such as through slow response times, timeout error messages, and so on. It is also
important to understand the various factors that can contribute to excessive I/O activity such
as through paging, transaction log file operations, or heavy tempdb activity.

Although you might have both disk and network I/O bottlenecks, you will generally find
that disk I/O tends to be the sole problem, because disk drive technology has not dramatically
improved in throughput over the past decade, unlike processors and network cards. Conse-
quently, we will focus on disk I/O bottlenecks.

Detecting I1/0 Problems

The detection of disk I/O bottlenecks has been well documented in various Windows and SQL
Server resources, so you should already be familiar with the performance object counters and
what to watch.

You should monitor the following well-known performance object counters:

*  The PhysicalDisk Object : % Disk Time performance object counter represents the per-
centage of time a disk drive was busy servicing read or write requests. A value greater than
50 percent indicates a potential I/O bottleneck.

=  ThePhysicalDisk Object : Avg. Disk Queue Length performance object counter tracks the
average number of physical read and write requests queued on the selected physical disk.
Look out for a value greater than 2 to indicate an I/O problem.

= The PhysicalDisk Object : Avg. Disk Sec/Read and PhysicalDisk Object : Avg. Disk Sec/

Write performance object counters count the average time, in seconds, of disk read and
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write operations, respectively. As a guideline, a value less than 10 milliseconds (ms) is
good, a value of 10-20 ms is OK, a value of 20-50 ms is slow, and a value greater than
50 ms indicates a serious I/O problem.

4 When monitoring these performance object counters, do not forget to take
P into account the number of disk drives if you are using a redundant array of
inexpensive disks (RAID), and adjust accordingly.

Resolving I/0 Problems

Resolving disk I/O problems is typically done in hardware. It’s simply more cost effective to
spread the load across multiple disk drives, for example, than to spend hours tuning the oper-
ating system and hardware. Remember, time equals money! However, you do have a number
of possible resolution methods:

»  Use faster disk drives (10,000 rpm versus 7,200 rpm).
»  Use a “faster” disk drive interface (SCSI versus ATA).
»  Use a “faster” RAID technology.

y The performance impact of RAID-5 on write operations, for example, has

AdTE been well documented.

= Use a “faster” network storage solution (SAN versus NAS).
= Use additional disk drives to distribute the I/O load.
*  Tune your disk array (how much memory you allocate for reads versus writes).

»  Separate the operating system from the applications on the disk drives they use.

Troubleshooting Instance Performance

We’ll now drill down into the SQL Server 2005 instance and show what tools you have for
troubleshooting performance problems. Of course, there will be some overlap with what we
have discussed already because the SQL Server 20035 instance is using the same physical server.

Troubleshooting Tools

You have access to quite a large set of tools, on top of the ones we have already introduced and
discussed, that you can use to troubleshoot the performance of your SQL Server 2005 instance.
Make sure you remember all of them and become familiar with what they return and when it is
appropriate to use them, especially the error log files, which always seem to be forgotten.

4~ 40




%% é 27452¢01.fm Page 25 Thursday, May 31,2007 1:37 PM

Troubleshooting Instance Performance 25

Summary Report Pane

The Summary Report pane is a tool that is often overlooked by DBAs new to SQL Server 2005.
It really should be the “first port of call” when troubleshooting your SQL Server 2005 instance.
The Summary Report pane has a number of summary reports at the SQL Server instance level:

Server Dashboard The Server Dashboard report provides an overview of your SQL Server 2005
instance, including configuration and activity details. Figure 1.5 shows the Server Dashboard.

FIGURE 1.5 Server Dashboard report
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Configuration Changes History The Configuration Changes History report provides a
history of all sp_configure and trace flag changes recorded by the default trace.

Schema Changes History The Schema Changes History report provides a history of all
committed Data Definition Language (DDL) statements recorded by the default trace.

Scheduler Health The Scheduler Health report provides detailed activity data about
each scheduler. Figure 1.6 shows the Scheduler Health report.

Memory Consumption The Memory Consumption report provides detailed information
about the consumption of memory by the various SQL Server 2005 components. Figure 1.7
shows the Memory Consumption report.
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Activity There are several different Activity reports based on the following:
= All blocking transactions
= All cursors
= Top cursors
= All sessions
= Top sessions
=  Dormant sessions

=  Top connections

The All Blocking Transactions Activity report allows you to quickly identify
P blocking transactions within your SQL Server instance.

Top Transactions Three different reports report information about transactions, each based
on one of the following:

= Age
= Blocked transactions
= Locks
Performance There are several different Performance reports based on the following:
= Batch execution statistics
= Object execution statistics
= Top queries by average CPU time
= Top queries by average /0
= Top queries by total CPU time
= Top queries by total I/O

Service Broker Statistics The Service Broker Statistics report shows basic information about
Service Broker activity.

Transaction Log Shipping Status The Transaction Log Shipping Status report shows the status
of your log shipping configuration, depending on whether your SQL Server 2005 instance is a
primary, secondary, or monitor server.

Error Logs

Another obvious starting point when troubleshooting instance-level performance-related
problems is to look at the error log files generated by SQL Server 2005. You’d be surprised
how often these potentially rich sources of information are overlooked. You will be

%
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Default Trace

If you installed SQL Server 2005 using the defaults and you look in the C:\Program Files\
Microsoft SQL Server\MSSQL.x\MSSQL\LOG directory, you will notice a number of .trc files
that represent a “new” feature of SQL Server 2003, the default trace. This default trace, which
is enabled by default, provides a log mainly of the activity of and changes to the configuration
options. You can open the trace file in SQL Server Profiler.

The following query shows you how to open this default trace using T-SQL:

SELECT *

FROM fn_trace_gettable

('C:\Program Files\Microsoft SQL Server\MSSQL.I\MSSQL\LOG\Tog.trc', default) ;
GO

However, the location of your default trace may differ, depending on the installation, so
this is a better query:

SELECT *
FROM fn_trace_gettable (1) ;
GO

)/ The default trace has the id value of 1.

-

Activity Monitor

The Activity Monitor available in SSMS is the replacement for the Current Activity tool found
in previous versions of SQL Server. Personally we preferred Current Activity because it had
richer functionality, but we have gotten used to the Activity Monitor.

The Activity Monitor basically shows all the current connections made to your SQL
Server 20035 instance, who they are, what database they are using, what they are doing, and
a lot more. It is an easy-to-use and handy utility for quickly seeing what is going on at the
instance level. As you can see from Figure 1.9, it has three different “points of view”:

= Process Info
=  Locks by Process
*  Locks by Object

Don’t forget that the Activity Monitor is not a real-time utility—nor would you really want
it to be, because of the potential overhead on your SQL Server 2005 solution. So, pay attention
to the date and time shown on the left of the Activity Monitor windows. If you are not seeing
what you expect, just refresh the console.
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Trace Flags

You can use SQL Server trace flags to enhance the information available for diagnostic or
troubleshooting purposes such as memory allocation, for example. Table 1.3 shows some
documented SQL Server trace flags.

TABLE 1.3 SQL Server Trace Flags

Trace Flag Description

1204 Returns the type of locks participating in the deadlock and the current
command affected

1211 Disables lock escalation based on the memory pressure/number
of locks

1224 Disables lock escalation based on the number of locks

2528 Disables parallel checking of objects by DBCC CHECKDB, DBCC

CHECKFILEGROUP, and DBCC CHECKTABLE

3625 Limits the information returned in error messages

Trace flags are typically set on and off via the DBCC TRACEON and DBCC TRACEOFF
commands. Alternatively, you can use the /T SQL Server service start-up option. Use the
DBCC TRACESTATUS command to see which trace flags have been set.

sl Be careful with using trace flags because they are typically undocumented
ING and officially unsupported.

Instance-Level DMVs

Most of the DM Vs in SQL Server 2005 return data about how your database engine and other
SQL Server 2005 components are executing. We’ll now go through the various DMVs to help
you become familiar with what they do.

Common Language Runtime DMVs

The DMVs described in Table 1.4 will return more information about the common language
runtime (CLR) environment.
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TABLE 1.4 CLRDMVs

DMV

Description

sys.dm_cTr_appdomains

sys.dm_clr_loaded_assemblies

sys.dm_clr_properties

sys.dm_cTr_tasks

Returns a row for each application domain in the server.
An application domain (AppDomain) is a construct in the
Microsoft .NET Framework CLR that is the unit of isolation
for an application.

Returns a row for each managed user assembly loaded
into the server address space.

Returns a row for each property related to CLR integration.

Returns a row for all CLR tasks that are currently running.
A T-SQL batch that contains a reference to a CLR routine
creates a separate task for executing all the managed code
in that batch. Multiple statements in the batch that require
managed code execution use the same CLR task.

Full-Text Index DMVs

You can use the DMVs described in Table 1.5 to find out more with respect to the full-text

indexes and engine.

TABLE 1.5 Full-Text Index DMVs

DMV

Description

sys.dm_fts_active_catalogs

sys.dm_fts_crawl_ranges

sys.dm_fts_crawls

sys.dm_fts_memory_buffers

sys.dm_fts_memory_pools

Returns information about the full-text catalogs that have
some population activity in progress on the server

Returns information about the specific ranges related to a
full-text index population currently in progress

Returns information about the full-text index populations
currently in progress

Returns information about memory buffers belonging to
a specific memory pool that are used as part of a full-text
crawl or a full-text crawl range

Returns information about the memory pools used as part
of a full-text crawl or a full-text crawl range
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The DMVs described in Table 1.6 will return I/O-related information.

TABLE 1.6 |/O0DMVs

DMV

Description

sys.dm_io_backup_tapes

sys.dm_io_cluster_shared_drives

sys.dm_io_pending_io_requests

sys.dm_io_virtual_file_stats

Returns a list of backup devices and the status of
mount requests for backups

Returns the drive name of the shared drives if the
current server is a clustered server

Returns a row for each pending I/O request in
SQL Server

Returns I/0O statistics for data and log files

Query Notification DMVs

The DMV described in Table 1.7 returns information about query notifications.

TABLE 1.7 Query Notification DMVs

35

DMV Description

sys.dm_gn_subscriptions Returns information about the active query notifications

subscriptions in the server

Replication DMVs

The set of DMVs described in Table 1.8 will return basic information about your replication

environment.

TABLE 1.8 Replication DMVs

DMV Description

sys.dm_repl_articles Returns information about database objects published as arti-
cles in a replication topology

sys.dm_repl_schemas Returns information about table columns published by
replication

%
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TABLE 1.8 Replication DMVs (continued)

DMV Description

sys.dm_repl_tranhash Returns information about transactions being replicated in a
transactional publication

sys.dm_repl_traninfo Returns information about each replicated transaction

Service Broker DMVs

You can query the DMVs described in Table 1.9 to return more information about the Service
Broker component of SQL Server 2005.

TABLE 1.9 Service Broker DMVs

DMV Description

sys.dm_broker_activated_tasks Returns a row for each stored procedure activated by
Service Broker.

sys.dm_broker_connections Returns a row for each Service Broker network
connection.

sys.dm_broker_forwarded_messages Returnsarow for each Service Broker message that an
instance of SQL Server is in the process of forwarding.

sys.dm_broker_queue_monitors Returns a row for each queue monitor in the instance.
A queue monitor manages the activation for a queue.

SQL Operating System DMVs
If you want to learn more about the SQLOS, you should use the DMVs described in Table 1.10.

TABLE 1.10 SQL Operating System DMVs

DMV Description

sys.dm_os_buffer_descriptors Returns the buffer pool buffer descriptors that
are being used by a database on an instance of
SQL Server.

sys.dm_os_child_instances Returns a row for each SQL Server Express user
instance that has been created from the parent
database.

- @
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SQL Operating System DMVs (continued)

DMV

Description

sys

Sys.

Sys.

sys

Sys.

Sys.

Sys.

Sys.

sys.

sys

Sys.

sys.

sys

sys.

.dm_os_cluster_nodes

dm_os_hosts

dm_os_Tlatch_stats

.dm_os_Toaded_modules

dm_os_memory_cache_clock_hands

dm_os_memory_cache_counters

dm_os_memory_cache_entries

dm_os_memory_cache_hash_tables

dm_os_memory_clerks

.dm_os_memory_objects

dm_os_memory_pools

dm_os_performance_counters

.dm_os_schedulers

dm_os_stacks

Returns a row for each node in the virtual server
configuration.

Returns all the hosts currently registered in an
instance of SQL Server. This view also returns the
resources that are used by these hosts.

Returns information about all latch waits organized
by class.

Returns a row for each module loaded into the
server address space.

Returns the status of each hand for a specific
cache clock.

Returns a snapshot of the health of a cache.

Returns information about all entries in caches.
Use this view to trace cache entries to their associ-
ated objects.

Returns a row for each active cache in the instance
of SQL Server.

Returns the set of all memory clerks that are currently
active in the instance of SQL Server.

Returns memory objects that are currently allocated
by SQL Server.

Returns a row for each object store in the instance
of SQL Server.

Returns a row per performance object counter
maintained by the server.

Returns one row per scheduler in SQL Server where

each scheduler is mapped to an individual processor.

Is used internally by SQL Server to keep track of
debug information.

%
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TABLE 1.10 SQL Operating System DMVs (continued)

DMV Description

sys.dm_os_sys_info Returns a miscellaneous set of useful information
about the computer and about the resources avail-
able to and consumed by SQL Server.

sys.dm_os_tasks Returns one row for each task that is active in the
instance of SQL Server.

sys.dm_os_threads Returns a list of all SQL Server operating system
threads that are running under the SQL Server
process.

sys.dm_os_virtual_address_dump Returns information about a range of pages in the

virtual address space of the calling process.

sys.dm_os_wait_stats Returns information about the waits encountered by
threads that are in execution.

sys.dm_os_waiting_tasks Returns information about the wait queue of tasks
that are waiting on some resource.

sys.dm_os_workers Returns a row for every worker in the system.

Dedicated Administrator Connection

We’ll end your look at the monitoring tools with some words about the dedicated adminis-
trator connection (DAC). The DAC is a special diagnostic connection, typically invoked via
the —A switch when using the SQLCMD command-line utility, for administrators to use when
SQL Server is not responding to standard connection requests. It is designed to allow DBAs to
connect to an “unresponsive” SQL Server 20035 instance and perform diagnostic and trouble-
shooting commands on it.

Don’t forget to close the DAC, because only one is allowed per SQL Server 2005 instance.
Otherwise, you will be blocking all other administrators from using it.

Troubleshooting Methodology

The troubleshooting methodology for your SQL Server 2005 instance will closely follow the
one we discussed for your physical server. After all, they are using the same resources. How-
ever, as you can see from the following list, we have added the tempdb system database
because that is used globally by the SQL Server 2005 instance:

=  Processor

=  Memory
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= T/O
*  The tempdb system database

Again, we’ll go through the different subsystems so you know what you should be looking
for and how to resolve it.

Troubleshooting Processor Problems

The main causes for high processor utilization for a SQL Server 2005 instance include the
following:

= Excessive compilations (or recompilations)
» Inefficient query plans
* Intraquery parallelism

Otherwise, you will need to determine the cause of the high processor utilization of your
SQL Server instance by determining the root cause.

Detecting Processor Problems

The performance object counter model does not have the granularity to show you what internally
in SQL Server 2005 is consuming the processor resource. You will have to take advantage of the
set of SQLOS DMV in this case.

The sys.dm_os_schedulers DMV monitors the condition of schedulers or identifies run-
away tasks. In this monitoring case, the runnable_tasks_count column is the important
one. It represents the number of workers waiting to be scheduled on the runnable queue.
If the value is frequently greater than zero, you have a processor problem.

You can use the sys.dm_exec_query_stats DMV to get aggregate performance statistics
for cached query plans. Two columns of this DMV can help you identify processor-intensive
queries: the execution_count column, which represents the number of times the plan has
been executed, and the total_worker_time column, which gives you the total amount of pro-
cessor time consumed by executions of a plan.

You could have many potential causes for processor bottlenecks, and this is where your
knowledge of your database solution becomes critical. It is typically important to talk to the
developers of the client application to understand how it works with your SQL Server databases.

Excessive Compilations and Recompilations

Compilations and recompilations of query plans are potentially processor intensive and can have
various causes, not just the use of the RECOMPILE option in stored procedure definitions or in
the EXECUTE statements. The main reasons for recompilations include the following:

=  The schema, bindings to dependent objects, or permissions have changed.
= The statistics have sufficiently changed (or been updated explicitly).
=  The data in the tables has “sufficiently” changed.

. Deferred name resolution.

%
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4 SQL Server has had the ability to compile objects that have dependencies
ITE against nonexistent objects for quite a while now. It's a cool feature. Of

course, it has now deferred the check to runtime.

* A SET option has changed in the batch, including the following:

= ANSI_NULL_DFLT_OFF

= ANSI_NULL_DFLT_ON

= ANSI_NULLS

= ANSI_PADDING

= ANSI_WARNINGS

=  ARITHABORT

=  CONCAT_NULL_YIELDS_NULL

=  DATEFIRST

=  DATEFORMAT

=  FORCEPLAN

=  LANGUAGE

= NO_BROWSETABLE

=  NUMERIC_ROUNDABORT

=  QUOTED_IDENTIFIER
»  The temporary table’s schema, binding, or permission has changed.
*  The remote rowset’s schema, binding, or permission has changed.
*  The query notification environment has changed.
*  The partition view has sufficiently changed.

Figure 1.12 gives a brief overview of how SQL Server 2005 decides whether to perform a
recompilation.

Detecting excessive compilation and recompilation can sometimes be a bit complex, but
you’ll typically use the following resources:

= Use System Monitor to monitor the following counters:
*  SQLServer:SQL Statistics : Batch Requests/sec
= SQLServer:SQL Statistics : SQL Compilations/sec
= SQLServer:SQL Statistics : SQL Recompilations/sec
= Use SQL Trace, and watch the SP:Recompile/SQL : StmtRecompile events.

*  Query the sys.dm_exec_query_optimizer_info DMV to get an idea of the time SQL Server
has spent on optimization.

*  Query the sys.dm_exec_query_stats DMV to examine the number of plan generations and
executions for queries.

4~ 40






%I% é 27452¢01.fm Page 42 Thursday, May 31,2007 1:37 PM

42 Chapter 1 « Optimizing the Performance of Databases and Database Servers
- Don’t forget that you can use the Database Engine Tuning Advisor to see
ITE whether any indexing changes improve the compile time and the execution

time for queries.

For inefficient query plans, you typically have to talk to your database developers because
the problem typically stems from poor indexes or badly written queries. Consequently, SQL
Server 2005’s processors have to perform expensive operations such as hash joins. We will
cover tuning queries in Chapter 2, “Optimizing the Performance of Queries.” Otherwise, you
can try using the Database Engine Tuning Advisor to tune the queries. Alternatively, you can
try updating statistics for tables involved in your processor-intensive queries, although SQL
Server 2005 should be taking care of that for you.

If your processors are the bottleneck because of intraquery parallelism, you can control
the number of processors that SQL Server 2005 will use or turn it off altogether. You do this
through the max degree of parallelism configuration option. To turn off intraquery par-
allelism, you would execute this:

USE master ;

GO

sp_configure 'show advanced options', 1 ;

GO

RECONFIGURE WITH OVERRIDE ;

GO

EXEC sp_configure 'max degree of parallelism', 1 ;

GO

RECONFIGURE WITH OVERRIDE ;

GO
P4 You can also control the degree of parallelism at the query level through the
JTE MAXDOP optimizer hint. The MAXDOP index option overrides the max degree of

parallelism configuration option only for the query specifying this option.

Troubleshooting Memory Problems

To troubleshoot memory problems, as discussed earlier, you should have a good understand-
ing of SQL Server 2005’s memory architecture and the different types of memory pressure
(such as internal and external and physical and virtual).

)’ For more information about how SQL Server 2005 utilizes memory, search for
AéTE the “Memory Architecture” topic in SQL Server 2005 Books Online.

- @
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In addition, you should understand how SQL Server reacts to each type of memory pressure
and what corrective actions you can take. Having memory pressure is not necessarily the sign
of a problem but might indicate that your SQL Server is running near its capacity and that
memory errors could occur in the near future.

Detecting Memory Problems

A number of signs could indicate your SQL Server 2005 is having memory problems. You
could experience the following symptoms when you have insufficient memory:

= SQL Server starts generating one of the error messages described in Table 1.11.

*  The system experiences intense I/O activity, because a lack of memory will typically result
in intensive paging.

*  The system appears to be slow from a user’s point of view. (However, this tends to be a
subjective metric, so you should not rely on it exclusively.)

TABLE 1.11 Memory-Related Error Messages

Error Number Message

701 There is insufficient system memory to run this query.

802 There is insufficient memory available in the buffer pool.

8628 A timeout occurred while waiting to optimize the query. Rerun
the query.

8645 Atimeout occurred while waiting for memory resources to execute

the query. Rerun the query.

8651 Could not perform the requested operation because the minimum
query memory is not available. Decrease the configured value for
the min memory per query server configuration option.

Low values for the SQLServer:Buffer Manager : Buffer Cache Hit Ratio and SQLServer:Buffer
Manager : Page Life Expectancy counters are typically good indications. Monitoring these perfor-
mance objects counters will show memory pressure:

=  For SQLServer:Buffer Manager : Buffer Cache Hit Ratio (the percentage of pages found
in the buffer cache), ideally the value will be greater than 90 percent.

*  For SQLServer:Buffer Manager : Page Life Expectancy (the number of seconds
a page will remain in the buffer pool), a value less than 300 seconds can indicate
problems.
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é Don’t get carried away with the SQLServer:Buffer Manager : Page Life Expect-
P ancy counter. In 2005 everyone was talking about it; you saw it at all the SQL

Server conferences around the world. It was the counter of the year! Or was
it the most misunderstood counter of the year? There was a lot of confusion
about what values you should expect. The problem is that it is very subjective
to your operational environment. So, be careful about drawing any conclu-

sions by looking at that counter by itself. Use it more as a correlating factor.

Several memory-related DMVs can help you detect and analyze memory problems:

*  The sys.dm_os_memory_clerks DMV displays memory for various components such as
CLR or extended stored procedures.

*  The sys.dm_os_ring_buffers DMV returns the content of internal ring buffers, which
is particularly useful for seeing the internal memory notifications sent to SQL Server
components, out-of-memory conditions, and so on.

»  If you need to drill down for a particular problem, you can use the following DMVs:
sys.dm_os_memory_objects, sys.dm_os_memory_cache_clock_hands, and sys.dm_os_
cache_counters.

The DBCC MEMORYSTATUS command will return a snapshot of the current memory
status of your Microsoft SQL Server 2005 instance. You will find it useful to troubleshoot
memory allocation issues or out-of-memory errors.

mand in the Knowledge Base article “How to use the DBCC MEMORYSTATUS
command to monitor memory usage on SQL Server 2005” at http://support
.microsoft.com/kb/907877.

‘% You can find more details about how to use the DBCC MEMORYSTATUS com-
TE

Resolving Memory Problems

By this stage you should be concerned only about internal memory pressure. So, you will need
to identify the major memory consumers inside SQL Server 2005 and identify the cause of mem-
ory pressure, considering the existing workload, design issues, or other possible bottlenecks.

Verify and correct, if possible, the SQL Server’s memory configuration such as min memory
per query,min/max server memory, and AWE enabled configuration options, as well as
the Lock Pages in Memory privilege. This might be particularly relevant if you have multiple
instances of SQL Server running on the same server.

Otherwise, it’s time for more RAM!

Troubleshooting I/0 Bottlenecks

There’s not really all that much to troubleshooting I/O bottlenecks at the SQL Server 2005
instance level. Generally, I/O bottlenecks manifest themselves at the physical server level. Con-
sequently, Microsoft has provided some basic DMVs that you can use.

4~ 40
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Detecting 1/0 Bottlenecks

SQL Server 2005 now also has the following DMVs that you can use to monitor and trouble-
shoot I/O activity:

*  Thesys.dm_os_wait_stats DMV can help you get latch wait statistics, which can help you
identify I/O problems.

*  Thesys.dm_io_virtual_file_stats DMV and the sys.dm_io_pending_io_requests DMV can
help you monitor pending I/O operations.

*  Thesys.dm_exec_query_stats DMV can give you the number of logical and physical reads
and writes for cached queries.

Resolving I/0 Bottlenecks

The ultimate cause of excessive disk I/O might have nothing to do with the actual disk drives
but can be a consequence of your database design, user behavior, or lack of other resources.
Consequently, you have a number of possible resolution methods:

* Identifying the I/O-intensive queries and rewriting them
»  Checking and solving memory-related problems
= Moving the transaction log files to separate disk drives in intense OLTP database solutions

*  Moving tempdb onto a separate disk drive for database solutions that heavily utilize this
system database

A methodologies because developers and DBAs aren’t aware of how SQL
Server 2005 utilizes it in their database solutions. Consequently, it is worth
examining tempdb and related performance issues in more detail.

) The tempdb system database is often overlooked in performance-tuning
‘:!;TE

Troubleshooting tempdb Problems

In SQL Server 2005 the tempdb system database has become more important because of the ever-
increasing number of features that rely on this system database. It is important to understand what
components of SQL Server use this temporary workspace. The list includes the following:

= The new SQL Server 2005 row versioning feature uses tempdb as its version store. A lot
of other features utilize row versioning and consequently tempdb.

=  Bulk load operations with triggers enabled use row versioning and thus take up space
in tempdb.

=  Common table expression (CTE) queries utilize work tables that are created in tempdb for
spool operations during execution.

»  Keyset-driven and static cursors use work tables that are generated in tempdb.

%
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*  The Service Broker component uses tempdb for various reasons such as caching and pre-
serving dialog box context. Features that rely on Service Broker such as Database Mail,
event notifications, and query notifications implicitly use tempdb.

=  DBCC CHECKDB uses tempdb work tables.
*  Creating and rebuilding indexes with the SORT_IN_TEMPDB option will use tempdb.
*  Online index operations use row versioning and therefore tempdb implicitly.

= Large object (LOB) data type variables and parameters of types such as VARCHAR(MAX),
NVARCHAR(MAX), VARBINARY (MAX), TEXT, NTEXT, IMAGE, and XML can use
tempdb for storing values.

*  Multiple active result sets (MARS) can also use tempdb.

= Queries that contain Data Manipulation Language (DML) statements can use internal
objects to store intermediate results for hash joins, hash aggregates, or sorting.

»=  Temporary tables and table variables both utilize tempdb. For some reason, many
developers and DBAs have assumed that table variables reside in memory, which is
completely wrong.

»  Tables returned in table-valued functions need temporary workspace.
= Triggers in SQL Server 2005 now use tempdb.

So as you can see, many SQL Server components rely on the tempdb system database. Unfor-
tunately, it can be quite difficult to predict its usage and therefore capacity plan correctly. Con-
sequently, it is important to monitor tempdb in any new database solution to ensure that it has
been configured correctly for the operating environment.

Detecting tempdb Problems

As you can see, the tempdb system database is much more important to the database engine
in SQL Server 2005 than in any previous version. Consequently, Microsoft added the sys.dm_
db_file_space_usage and sys.dm_db_task_space_usage DMV:s to help you detect any capacity
problems with tempdb.

‘)/ The sys.dm_db_file_space_usage and sys.dm_db_task_space_usage
dTE DMVs are applicable to the tempdb system database only in SQL

Server 2005.

Table 1.12 shows some specific error messages that you might encounter with tempdb-
related issues. Otherwise, it is simply a matter of using the standard techniques that you would
use to monitor any database. After all, tempdb is ultimately just another database being used
by SQL Server 20035, albeit a special one. Don’t forget to keep an eye on transaction log activ-
ity as well!
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TABLE 1.12 tempdb-Related Error Messages

Error Number Message
1101, 1105 This is raised whenever any session must allocate space in tempdb.
3959 The version store is full. (This error usually appears after a 1105 or 1101

error in the log.)
3967 The version store is forced to shrink because tempdb is full.

3958, 3966 A transaction cannot find the required version record in tempdb.

Resolving tempdb Problems

It’s all about separating the disk I/O in a SQL Server solution that heavily utilizes tempdb,
although you can adopt a number of programming techniques to stop tempdb from becoming
a bottleneck:

= Put the tempdb system database on a separate disk subsystem. Additionally, you could
put it on an appropriate RAID array.

»  Allocate additional separate files to tempdb because SQL Server will then use more
worker threads concurrently to service requests.

=  Correctly capacity plan the amount of disk space required for tempdb, and preallocate
that space to avoid automatic growth and shrinkage during production hours.

=  Eliminate unnecessary DDL statements in stored procedures that use tempdb.

Troubleshooting Database Performance

By the time you are troubleshooting database performance, you are typically trying to resolve
a specific known issue. Consequently, there is less of a methodology because it’s more of a
matter of using the appropriate tool to troubleshoot the known issue.

In some cases, however, you are more interested in getting metrics on the database globally,
such as with the number of connections, transactions, amount of blocking, and other key
statistical information.

Troubleshooting Tools

Microsoft has introduced some really great tools to troubleshoot database performance at
both the high level and the low level in this release of SQL Server. We highly encourage

%
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Troubleshooting Database Performance

DBCC Command

Description

DBCC SHOW_STATISTICS

DBCC PROCCACHE

DBCC OPENTRAN

DBCC LOGINFO

DBCC SHOWCONTIG

DBCC TRACEON

DBCC TRACEOFF

DBCC USEROPTIONS

DBCC DROPCLEANBUFFERS

DBCC FREEPROCCACHE

DBCC INDEXDEFRAG

DBCC FREESYSTEMCACHE

DBCC CLEANTABLE

DBCC UPDATEUSAGE

DBCC HELP

Returns the current distribution statistics for the specified table

or view

Displays information about the procedure cache

Returns information about the oldest active transactions within
the specified database

Shows the internal layout of the transaction log file, including
which virtual log files (VLFs) are active

Returns the level of internal and external fragmentation in a table

or index
Turns on trace flags

Turns off trace flags

Returns the current SET options

Removes all buffers from the buffer pool
Invalidates all elements from the procedure cache
Defragments indexes of a table or view

Releases all unused cache elements from all caches

Reclaims space for dropped variable-length columns and text

columns

Reports and corrects page and row count inaccuracies in the
database catalog views

Returns syntactical information for the specified DBCC

command

Figure 1.16 shows the output of the DBCC SHOWCONTIG command.
We will cover some of the more important DBCC commands in Chapter 5, “Designing a

Strategy to Maintain a Database Solution.”
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TABLE 1.14 Database DMVs (continued)

DMV

Description

sys.dm_db_index_usage_stats

sys.dm_db_mirroring_connections

sys.dm_db_missing_index_columns

sys.dm_db_missing_index_details
sys.dm_db_missing_index_group_

stats

sys.dm_db_missing_index_groups

sys.dm_db_partition_stats

sys.dm_db_session_space_usage

sys.dm_db_task_space_usage

Returns counts of different types of index opera-
tions and the time each type of operation was last
performed.

Returns a row for each connection established for
database mirroring.

Returns information about database table columns
that are missing an index. This is a dynamic manage-
ment function.

Returns detailed information about missing indexes.

Returns summary information about groups of
missing indexes.

Returns information about what missing indexes are
contained in a specific missing index group.

Returns page and row count information for every
partition in the current database.

Returns the number of pages allocated and deallocated
by each session for the database.

Returns page allocation and deallocation activity by
task for the database.

Query DMVs

The DMVs described in Table 1.15 will give you more information about the queries that are

executing in your SQL Server 2005 environment.

TABLE 1.15 Query DMVs

DMV

Description

sys.dm_exec_background_job_queue

Returns a row for each query processor job that
is scheduled for asynchronous (background)
execution.

sys.dm_exec_background_job_queue_stats Returnsarow that provides aggregate statistics

for each query processor job submitted for
asynchronous (background) execution.

%
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TABLE 1.15 Query DMVs (continued)

DMV Description

sys.dm_exec_cached_plans Returns information about the query execution
plans that are cached by SQL Server for faster
query execution.

sys.dm_exec_connections Returns information about the connections
established to this instance of SQL Server and
the details of each connection.

sys.dm_exec_cursors Returns information about the cursors that are
open in various databases.

sys.dm_exec_plan_attributes Returns one row per attribute associated with
the plan specified by the plan handle.

sys.dm_exec_query_optimizer_info Returns detailed statistics about the operation
of the SQL Server query optimizer.

sys.dm_exec_query_plan Returns the showplan execution plan in XML
format for a T-SQL batch whose query execu-
tion plan resides in the plan cache.

sys.dm_exec_query_stats Returns aggregate performance statistics for
cached query plans. The view contains one row
per query plan, and the lifetime of the row is tied
to the plan itself. When a plan is removed from
the cache, the corresponding row is eliminated
from this view.

sys.dm_exec_requests Returns information about each request that is
executing within SQL Server.

sys.dm_exec_sessions Returns one row per authenticated session on
Microsoft SQL Server 2005.

sys.dm_exec_sql_text Returns the text of the SQL statement that is
given the sql_handle for that statement.

P results if a workload is currently executing on your SQL Server instance. You

% When you initially query sys.dm_exec_query_stats, it might return inaccurate
can get more accurate results by rerunning the query.

- @
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Transaction DMVs

The DMV described in Table 1.16 will give more information about the transactions that are
executing in your database environment.

TABLE 1.16 Transaction DMVs

DMV Description
sys.dm_tran_active_snapshot_database_ Returns a virtual table for all active transactions
transactions that generate or potentially access row versions
sys.dm_tran_active_transactions Returns information about transactions for the

SQL Server instance

sys.dm_tran_current_snapshot Returns a virtual table that displays all active
transactions at the time when the current snap-
shot transaction starts

sys.dm_tran_current_transaction Returns a single row that displays the state infor-
mation of the transaction in the current session

sys.dm_tran_database_transactions Returns information about transactions at the
database level

sys.dm_tran_Tlocks Returns information about currently active lock
manager resources

sys.dm_tran_session_transactions Returns correlation information for associated
transactions and sessions

sys.dm_tran_top_version_generators Returns a virtual table for the objects that are pro-
ducing the most versions in the version store

sys.dm_tran_transactions_snapshot Returns a virtual table for the sequence_number
of transactions that are active when each snap-
shot transaction starts

sys.dm_tran_version_store Returns a virtual table that displays all version
records in the version store

Troubleshooting Methodology

When troubleshooting performance at the database level, you tend to stay entirely within the
SQL Server 2005 database engine, so the hardware tends to be less important. Therefore, you
don’t examine the processor, memory, and I/O subsystems like you do at the physical server
and SQL Server 2005 instance level.

%
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When troubleshooting performance at the database level, you tend to focus on the follow-
ing aspects:

*  Poorly written queries
= Inefficient indexing strategies
= Concurrency issues

We’ll cover these concepts in Chapter 2, “Optimizing the Performance of Queries,” in
more detail.

Summary

In this chapter, you looked at how you troubleshoot performance problems in a SQL Server
20035 environment.

You first looked at the complexity of the client/server stack and the need to adopt some sort
of structured approach when troubleshooting performance problems in SQL Server 2005.

You looked at the various Windows and SQL Server tools that can potentially help you trou-
bleshoot performance. It is important to be aware of what tools exist and when to use them.

You then looked at how you typically narrow down the performance problem by initially
examining the physical server and then the SQL Server 2005 instance before finally drilling
down into a specific database.

After that you looked at how when you troubleshoot performance at the physical server
level, you initially need to identify what subsystem is experiencing the bottleneck before trying
to determine whether it is the Windows operating system or the SQL Server 2005 instance that
is responsible.

The next topic was how to troubleshoot the SQL Server 2005 instance by going through the
same processor, memory, and I/O subsystems at the Windows level, but this time with the various
SQL Server 2005 tools and commands.

We also discussed the importance of the tempdb system database to SQL Server 2005,
when it is used, and how to monitor it.

Finally, you looked (at a high level) at how to troubleshoot performance at the database
level. You did not look at how to troubleshoot queries and indexes within this chapter because
this topic will be covered in detail in subsequent chapters.

Exam Essentials

Before you take the exam, you should understand the following;:

Know how to use dynamic management views. Make sure you have some familiarity with
the new DMVs in SQL Server 2005, which have been deliberately added by Microsoft to aid
in both general troubleshooting and performance troubleshooting.

%
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Understand performance object counters. Be familiar with some of the more important per-
formance object counters, such as the Processor : %Processor Time performance object
counter, and what they mean.

Be familiar with RAID levels. Although RAID levels are not covered explicitly in this book
(because they’re assumed knowledge and outside this book’s scope), make sure you under-
stand them and their performance implications.

Know the basics of SQL Server Profiler. Make sure you understand how SQL Server Pro-
filer works and how to use it. Using it will help you solidify the various concepts covered in
this chapter.

Understand the metrics. The exam is going to be all about giving you various performance
metrics, and you will need to be able to interpret them so as to narrow down the perfor-
mance problem. To that end, you have to be familiar with the more important metrics and
threshold values.

Know when to use the appropriate tool. Make sure you understand what tools exist in SQL
Server 2005 for troubleshooting performance and when to use them. If you have time, sit
down and actually use all the tools discussed in this chapter.

Brush up on the Windows operating system. Although this is a SQL Server 2005 exam,
expect some operating system concepts to be covered. You cannot troubleshoot performance
problems in SQL Server 2005 without some basic knowledge about Windows. So, brush up
on any areas that you are unsure about.
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1. You are the database administrator of a SQL Server 2005 instance. The server has recently been
upgraded from 2GB to 4GB of RAM and from two processors to four processors because users
were complaining about performance. Performance has not improved as much as management
would have liked, and management has asked you to troubleshoot. The SQL Server 2005 instance
has the following configuration:

Configuration Option Configured Value
affinity I/0 mask 0

affinity mask 0

awe enabled 0

cost threshold for parallelism S
Tightweight pooling 0

max degree of parallelism 0

max server memory (MB) 2147483647
max worker threads 2

priority boost 1

set working size 1

user connections 0

You need to ensure that performance on this new hardware is optimal. What should you do?
A. Change the affinity mask configuration option to 4.

B. Change the max worker threads configuration option to 4.

C. Change the max worker threads configuration option to 0.

D. Change the max degree of parallelism configuration option to 4.
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You are the database administrator for a SQL Server 20035 instance. Information workers have
noticed that the spr_GetContact stored procedure is performing poorly. The T-SQL code for
this stored procedure is as follows:

CREATE PROC spr_GetContact @Contact INT

WITH RECOMPILE AS

SELECT * FROM Contacts (WITH INDEX(0))

WHERE ContactId = @Contact

GO ;

You also run DBCC SHOWCONTIG ('Contacts') and get the following output.
DBCC SHOWCONTIG scanning 'Contacts' table...

Table: 'Contacts' (98734544); index ID: 1, database ID: 69

TABLE Tevel scan performed.

- Pages Scanned..........c. i 2264448
- Extents Scanned............ .ot 285485
- Extent Switches........ ... oLt 487093
- Avg. Pages per Extent........... il 7.8

- Scan Density [Best Count:Actual Count].......: 8.69%

[283057:487094]

- Logical Scan Fragmentation ..................: 0.06%
- Extent Scan Fragmentation ...................: 3.69%
- Avg. Bytes Free per Page..............ovvvu..t 3.8

- Avg. Page Density (full)...........covvunao 99.96%

Performance of this query is critical to the business. You need to improve the performance of
this query immediately. What should you do?

A. Remove the WITH RECOMPILE option from the stored procedure.

B. Remove the WITH (INDEX(0)) option from the stored procedure.
C. Rebuild the clustered index on the Contacts table.
D

. Reorganize the clustered index on the Contacts table.

+/@
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3. Youare the junior database administrator for a small company that is running Microsoft Small
Business Server, which includes SQL Server 2005 on a single computer. Your boss has come
to you just before your lunch break, complaining about the performance of the Sales database
on that server. What should you do to determine the cause of the performance problem?

A. Run DBCC LOGINFO in the Sales database to determine what is causing this behavior.

B. Run the Database Engine Tuning Advisor on the Sales database, and implement its
recommendations.

C. Use System Monitor to determine whether it is the operating system or SQL Server that is
consuming server resources.

D. Use the Current Activity Monitor in SQL Server Management Studio to determine what is
causing this behavior.

4. You are the database administrator for a SQL Server 2005 instance. Users of the database are
experiencing query performance problems, and you want to see what query plans are currently
cached and statistical information about them. What DMV should you query?

A. sys.dm_exec_query_optimizer_info
B. sys.dm_exec_query_plan
C. sys.dm_exec_query_stats

D. sys.dm_exec_sql_text

5.  You are a senior database administrator responsible for tuning a SQL Server 2005 instance
that is critical to the business. Over the last week its performance has degraded substantially,
and no significant event has occurred in that time frame. The database developers have assured
you that the queries and indexes are optimal. You have used System Monitor to monitor the
computer and gather the following metrics:

Counter Value
Processor : %Processor Time 75
System : Processor Queue Length 1.2
Memory : Available Bytes 200
Memory : Pages/Sec 200
SQL Server:Buffer Manager : Page Life Expectancy 350
SQL Server:Buffer Manager : Buffer Cache Hit Ratio 95
PhysicalDisk Object : % Disk 44
PhysicalDisk Object : Avg. Disk Queue Length 0.9

What should you do to improve performance?
A. Upgrade your processor subsystem.

B. Upgrade your memory subsystem.

C. Upgrade your I/O subsystem.
D

. Increase the size of your tempdb system database, and move it to another partition.

- @
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6. You are a database administrator for a small organization. One of the developers has asked
you to help troubleshoot query response times within a database. You are not familiar with the
database. Which tool can help you help the developer?

A. System Monitor
B. SQL Trace
C. Performance Logs and Alerts

D. Database Engine Tuning Advisor

7. You are the database administrator of a SQL Server 2005 instance. The server has recently
been upgraded from 2GB to 4GB of RAM and from two processors to four processors. Per-
formance has not improved as much as management would have liked, and management has
asked you to troubleshoot. The SQL Server 2005 instance has the following configuration:

Configuration Option Configured Value
affinity I/0 mask 0

affinity mask 2

awe enabled 0

cost threshold for parallelism 5
Tightweight pooling 0

max degree of parallelism 0

max server memory (MB) 2147483647
max worker threads 0

priority boost 1

set working size 1

user connections 0

You need to ensure that performance on this new hardware is optimal. What should you do?
A. Change the affinity mask configuration option to 0.
B. Change the affinity mask configuration option to 1.
C. Change the affinity mask configuration option to 3.
D

. Change the affinity mask configuration option to 4.
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8. You are the DBA for a SQL Server 2005 instance. You want to free all memory taken up by
stored procedures and views but keep the data currently cached in memory. What command
should you execute?

A. DBCC DROPCLEANBUFFERS
B. DBCC FREEPROCCACHE
C. DBCC FREESYSTEMCACHE
D. DBCC PROCCACHE
9. Youareasenior database administrator in your organization. A junior database administrator

has identified that a specific SQL Server 20035 instance is experiencing a lot of recompilations.
She has asked you which of the following are causes for recompilation. (Choose all that apply.)

A. The schema of an underlying object has changed.
B. The SET ANSI_NULLS option has changed.
C. The sp_updatestats stored procedure was run within the database.
D. The SET ROWCOUNT option has changed.
10. You are the DBA for your company. On one uniprocessor SQL Server instance there are several

large departmental databases (on the C: drive) that all use the SORT_IN_TEMPDB option when
rebuilding all indexes. The tempdb currently has the following configuration:

File Size Drive Location
tempdb.mdf 25GB C:
templog.1df SGB D:

You have noticed that performance degrades when the indexes are being rebuilt. You have
three 10GB disk drives that can be used in a RAID array. What should you do to improve
performance?

A. Spread the tempdb database data files across the three disk drives in a RAID-S array.
B. Spread the tempdb database log files across the three disk drives in a RAID-0 array.
C. Spread the tempdb database data files across the three disk drives in a RAID-0 array.
D. Spread the tempdb database log files across the three disk drives in a RAID-S array.
11. You are a database administrator in charge of a SQL Server 20035 instance that is experiencing
high processor utilization. You have narrowed down the performance problem to the database

engine and want to identify the number of workers waiting to be scheduled. What DMV
should you query?

A. sys.dm_db_index_usage

B. sys.dm_exec_query_stats
C. sys.dm_exec_sql_text
D

. sys.dm_os_schedulers
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12. You are the database administrator of a SQL Server 2005 instance. The server has recently
been upgraded from 2GB to 4GB of RAM and from two processors to four processors. Per-
formance has not improved as much as management would have liked, and management has
asked you to troubleshoot. The SQL Server 2005 instance has the following configuration:

13.

Configuration Option
affinity I/0 mask
affinity mask

awe enabled

cost threshold for parallelism
Tightweight pooling

max degree of parallelism
max server memory (MB)
max worker threads
priority boost

set working size

user connections

Configured Value

w o “» o O O

1024
0

0
0
0

You need to ensure that performance on this new hardware is optimal. What should you do?

A. Change the set working size configuration option to 1.

B. Change the awe enabled configuration option to 1.

C. Change the max degree of parallelism configuration option to 4.

D. Change the max server memory (MB) configuration option to 2048.

You are a database administrator at your organization. While you were away in Zambia on a
short-term contract over the Australia Day holiday period, a contractor was employed in your
stead. Upon your return to the Sydney office, a SQL Server 2005 instance has “crashed” for
no apparent reason. You suspect that the contractor might have made some configuration
changes that have contributed to the crash. What should you examine?

A. The SQLAGENT log file

B. The ERRORLOG log file

C. The default trace

D. The Windows Event Log
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14. You are a database administrator responsible for maintaining the performance of a SQL
Server 2005 instance that is experiencing a lot of deadlocks. What trace flag should you turn
on to enable more verbose logging?

A. 1204
B. 1211
C. 1224
D. 2528

15. You are a database administrator at a small company. You want to be notified when one of
your servers is running near capacity. What should you do?

A. Use SQL Server Profiler to monitor the server.

B. Use SQL Trace to monitor the server’s resources.
C. Use Performance Logs and Alerts.

D. Monitor the SQL Server log.

16. You are the database administrator of a SQL Server 20035 instance. Your users have noticed
degradation in performance and have run System Monitor to gather the following metrics:

Counter Value
Processor : %Processor Time 70
System : Processor Queue Length 2.5
Memory : Available Mbytes 20
SQL Server : Buffer Manager—Page Life Expectancy 1000
PhysicalDisk Object : % Disk 30
PhysicalDisk Object : Avg. Disk Queue Length 0.8

What subsystem is the bottleneck?
A. Processor
B. Memory
C. Disk /O
D. The tempdb system database
17. You are the database administrator for your company. Managers run a critical query throughout
the day to get a real-time report into the state of the business. This query accesses a single table that

changes frequently. Management has notified you that the report is taking longer to run. You sus-
pect that the table is heavily fragmented. What DMV should you query to determine this?

A. sys.dm_db_index_operational_stats
B. sys.dm_db_index_physical_stats

C. sys.dm_db_index_usage_stats

D. sys.dm_db_partition_stats

4~ 40
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18.

19.

20.
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You are a junior database administrator responsible for a quad-processor SQL Server 2005
instance that has been installed using the default installation. Several large departmental data-
bases are on this instance, and all use the SORT_IN_TEMPDB option when rebuilding all indexes.
You have noticed that performance degrades when the indexes are being rebuilt. What should
you do to improve performance?

A. Add more memory to the SQL Server instance, and allocate it to the instance.

B. Add more processors to the SQL Server instance.

C. Add more data files to the tempdb system database.

D. Add more log files to the tempdb system database.

You are a database administrator for the Kats bank in Sydney, Australia. After spending the whole
Thursday night out with your friends, you come in on Friday to find that there was an unexpected
power problem overnight. Consequently, one of the SQL Server 2005 instances rebooted unex-

pectedly. The SQL Server 2005 instance is up and running. You want to ensure that no databases
were corrupted as a result of the reboot. What do you look at to determine this?

A. Examine the SQLAGENT log file.

B. Examine the ERRORLOG log file.

C. Examine the default trace.

D. Examine the Windows Event Log.

You are the database administrator for your company. Users are complaining about query per-
formance on your production SQL Server 2005 instance. You plan to capture a trace for the

duration of the day and play it against your development SQL Server 2005 instance. What tem-
plate should you use in SQL Server Profile to capture the trace?

A. TSQL

B. Tuning

C. TSQL_Grouped
D. TSQL_Replay

+/@
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1.

10.

1.

C. Changing the max worker threads configuration option to 0 will allow the SQL Server 2005
instance to dynamically generate as many worker threads as it deems necessary. This will result
in optimal performance. A value of 4 would be too little. The other options would have no sub-
stantial performance gain.

B. Removing the WITH (INDEX(0)) optimizer hint to perform a tablescan operation each time
will dramatically improve performance straightaway. Although the table is heavily fragmented,
it will not affect this query because it is a point query and not a range query. Likewise, rebuilding
or reindexing the clustered index will not improve performance immediately because a tablescan
will still be performed. The same applies for any potential performance issues with the WITH
RECOMPILE option.

C. The performance problem is not necessarily SQL Server related because a number of
processes are running on the computer. The first step is to isolate the subsystem responsible
through System Monitor.

C. The sys.dm_exec_query_stats DMV returns aggregate performance statistics for cached
query plans.

B. The Memory : Pages/Sec performance object counter value of 200 indicates a memory-related
problem. This is further backed up by the Memory : Available Bytes performance object counter
value of 200. All other performance object counters are within normal thresholds.

D. The Database Engine Tuning Advisor is designed to analyze the database and make various
recommendations to improve the performance of the database. The other tools will not make
any recommendations by themselves.

A. Changing the affinity mask configuration option to 0 will enable the SQL Server instance
to utilize all the processors.

B. The DBCC FREEPROCCACHE command frees up only the procedure cache. DBCC
DROPCLEANBUFFERS frees the data cache. FREESYSTEMCACHE frees both the data and

the procedure cache. The DBCC PROCCACHE command just displays information about the
procedure cache.

A, B, C. Options A, B, and C will all trigger a recompilation.

C. Spreading the tempdb database data files on a RAID-0 array will improve performance.
(Yes, I know there is no redundancy, but we did not ask for that!) RAID-5 is inappropriate
because it will degrade write performance. The tempdb log file is only SGB and is already
separate from the operating system

D. The sys.dm_os_schedulers DMV has the runnable_tasks_count column that repre-
sents the number of workers waiting to be scheduled on the runnable queue. The other
DMVs return information about the database and query environment, not the SQL oper-
ating system.

%
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12.

13.

14.

15.

16.

17.

18.

19.

20.
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D. Changing the max server memory (MB) configuration option to 2048 will enable the SQL
Server 2005 instance to utilize the extra memory. The awe enabled configuration option is
configured only on 32-bit computers with more than 4GB of RAM. The set working size
configuration option has no effect in SQL Server 2005. Changing the max degree of
parallelism configuration option to 4 will not substantially affect performance.

C. The default trace captures a log of important activity and the changes primarily related to
the configuration options.

A. Trace flag 1204 returns more information about the deadlock event, including the type of
locks participating in the deadlock and the current command affected.

C. Using the Performance Logs and Alerts tool, you can set up alerts when hardware compo-
nents are used to a certain level. SQL Server Profiler and SQL Trace do not have the ability to
notify you if this event occurs. The SQL Server log does not have this information, and it can’t
generate alerts.

A. The System : Processor Queue Length performance object counter indicates that there is
a processor bottleneck. The other performance object counters are underneath the threshold
that would typically indicate one of them is the bottleneck.

B. The sys.dm_db_index_physical_stats DMV returns size and fragmentation informa-
tion for the data and indexes of the specified table or view.

C. By adding more data files to the tempdb system database, SQL Server 2005 can use multiple
worker threads to leverage the multiple processors when accessing the multiple data files. Add-
ing more log files to the tempdb system database will not improve performance because it will
still be used sequentially. Nothing suggests that adding more processors or memory will
improve performance.

B. The ERRORLOG file shows the output of the potential autorecovery of databases whenever
the SQL Server 20035 instance starts.

D. The TSQL_Replay template collects detailed information about the T-SQL statements that
have been issued so that they can be replayed.




