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Overview

SQL Server is usually a high I/O activity process and in most cases the database is larger than the amount of
memory installed on a computer and therefore SQL Server has to pull data from disk to satisfy queries. In
addition, since the data in databases is constantly changing these changes need to be written to disk.
Another process that can consume a lot of 1/O is the TempDB database. The TempDB database is a
temporary working area for SQL Server to do such things as sorting and grouping. The TempDB database
also resides on disk and therefore depending on how many temporary objects are created this database
could be busier than your user databases.

Since /0O is such an important part of SQL Server performance you need to make sure your disk subsystem
is not the bottleneck. In the old days this was much easier to do, since most servers had local attached
storage. These days most SQL Servers use SAN or NAS storage or to further complicate things more and
more SQL Servers are running in a virtualized environment.
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Explanation

There are several different methods that can be used to track I/O performance, but as mentioned above with
SAN / NAS storage and virtualized SQL Server environments, this is getting harder and harder to track as
well as the rules have changed as far as what should be tracked to determine if there is an I/O bottleneck.
The advantage is that there are several tools available at both the storage level and the virtual level to aid in
performance, but we will not cover these here.

There are basically two options that you have to monitor I/O bottlenecks, SQL Server DMVs and
Performance Monitor counters. There are other tools as well, but these are two options that will exist in
every SQL Server environment.

DMV - sys.dm_io_virtual file_ stats

This DMV will give you cumulative file stats for each database and each database file including both the data
and log files. Based on this data you can determine which file is the busiest from a read and/or write
perspective.

The output also includes 1/O stall information for reads, writes and total. The I/O stall is the total time, in
milliseconds, that users waited for I/O to be completed on the file. By looking at the I/O stall information you
can see how much time was waiting for 1/0 to complete and therefore the users were waiting.

The data that is returned from this DMV is cumulative data, which means that each time you restart SQL
Server the counters are reset. Since the data is cumulative you can run this once and then run the query
again in the future and compare the deltas for the two time periods. If the 1/O stalls are high compared to the
length of the that time period then you may have an I/O bottleneck.

SELECT

cast(DB_Name(a.database_id) as varchar) as Database_name,
b.physical name, *

FROM

sys.dm_io_virtual_file_stats(null, null) a

INNER JOIN sys.master_files b ON a.database_id = b.database_id and a.file_id = b.file_id
ORDER BY Database_Name

Here is partial output from the above command.

Database_name physical_name database jd file_id sample_ms num_of reads num_of bytes read  io_stall_read_msg
1 AdventureWorks C\Program Files‘\Microsoft... 13 1 59291003 33 1974272 268
2 AdvertureWorlcs C:Program Files\Microsoft... 13 2 R5291003 16 425984 116
3 AdvertureWaors DW C:Program Fles\Microsaft... 14 1 RG291003 18 1007616 04
4 AdventureWorksDW C:*Program Fileg\Microsoft... 14 2 R9Z91003 16 425984 115
5 AdventureWorksDW2008  C:\Program Fileg'\Microsoft... 11 1 h5251003 20 1138688 165

Performance Monitor



Performance Monitor is a Windows tool that let's you capture statistics about SQL Server, memory usage,
I/0 usage, etc... This tool can be run interactively using the GUI or you can set it up to collected information
behind the scenes which can be reviewed at a later time. This tool is found in the Control Panel under
Administrative tools.

There are several counters related to I/O and they are located under Physical Disk and Logical Disk. The
Physical Disk performance object consists of counters that monitor hard or fixed disk drive on a computer.
The Logical Disk performance object consists of counters that monitor logical partitions of a hard or fixed
disk drives. For the most part, they both contain the same counters. In most cases you will probably use the
Physical Disk counters. Here is a partial list of the available counters.

%% Disk Read Time

%% Disk Time

2% Disk Write Time

%% Idle Time

Avg. Disk Bytes/Read
Avg. Disk Bytes/Transfer
Avag. Disk Bytes/\irite
Ava, Disk Oueue Lenath

PhysicalDisk P LegicalDisk ~

%% Disk Read Time

%% Disk Time

% Disk Write Time

% Free Space

g Idle Time

Avag. Disk Bytes/Read
Avg. Disk Bytes/Transfer
Ava. Disk Bytes/Mirite

Now that storage could be either local, SAN, NAS, etc... these two counters are helpful to see if there is a
bottleneck:

» Avg. Disk sec/Read is the average time, in seconds, of a read of data from the disk.
e Avg. Disk sec/Write is the average time, in seconds, of a write of data to the disk.

The recommendation is that the values for both of these counters be less than 20ms. When you capture this
data the values will be displayed as 0.000, so a value of 0.050 equals 50ms.

Resource Monitor

Another tool that you can use is the Resource Monitor. This can be launched from Task Manager or from the
Control Panel.

Below you can see the Disk tab that shows current processes using disk, the active disk files and storage at
the logical and physical level. The Response Time (ms) is helpful to see how long it is taking to service the
I/0 request.



@ Resource Monita
File Moniter Help

| Overview | CPU | Memun_.'| Disk | Netwmk|

|| Processes with Disk Activity

Image FID Read [Bfsec) Write [B/sec)  Total (Bfsec)

System 4 572 23,096 23 568

mstsc.exe 7596 1,560 0 1,560

SfCtiCom.exe 2516 341 0 341

svchost.exe ... 924 0 8 8

Disk Activity [ 75 KB/sec Disk VO B 1% Highest Active Time
Image FID File Read [Bfsec) Write (Bfsec)  Total (Bfseq) I/O Pri... | Response Time {ms)
SfCtICom.exe 2516 Chpagefile.sy. 341 0 341 Marmal 73
System 4 CVWindowsh,... 0 18 18 Marmal 28
System 4 Ch\Program Fil... 0 358 358 MNormal 7
System 4 ChlJsersiGRo... 0 59 559 MNormal 3
mstsc.exe 7596 Ch\Users\GRo... 1,560 0 1,560 Marmal 2
System 4 CVWindowsh,... 0 137 137 Marmal 1
System 4 ChWindowsh,.. 0 137 137 MNormal 1
System 4 ChAWindows,.. 0 25 25 MNormal 1
System 4 ChUsers\GRo.. 0 153 155 Marmal 1
Storage

Logical Disk Physical Disk  Active Time ...  Awailable 5... Total Space... Disk Queu...

C 0 0.00 3,822 107,063 0.00

G 1 0.00 - - 0.00

Additional Information

I/0 issues may not always be a problem with your disk subsystem. Just because you see a slow down or I/O
waits occurring there may be other issues that you need to consider such as missing indexes, poorly written
queries, fragmentation or out of date statistics. We will cover these topics as well in this tutorial.

Here are some additional articles about I/O performance.

¢ Creating IO performance snapshots to find SQL Server performance problems
e Benchmarking SQL Server 10 with SQLIO
» How to Identify IO Bottlenecks in MS SQL Server
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*** NOTE *** - If you want to include code from SQL Server Management Studio (SSMS) in your post, please copy the code from SSMS and paste the
code into a text editor like NotePad before copying the code below to remove the SSMS formatting.
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