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Knowledge Base Article

Product Group: Software
Product: CMSW7400 - @ptitude Analyst / Microsoft SQL Server
Version: N/A

Abstract

This article lists some suggested tuning procedures for optimum
performance in SKF @ptitude Analyst when using Microsoft SQL Server.

Overview

The tasks listed below can be done in order to improve database
performance. This article was written for Microsoft SQL Server
databases.

IMPORTANT NOTE: Create a backup of the database before
attempting any of the following procedures:

e Rebuild Indexes

e Shrink Database and Files

e Check Log File Size

e Clean Up UTC tables

e Clean Up DeletedMeas Table

e Check/Clean Up RouteWkspaceParents Table

e Periodically Restart SQL Service

e Ensure Transaction Service is cleaning up records deleted from
@ptitude Analyst

e Check for Temp Tables

e Check EventLog Table Size

e Other Items to Consider
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Rebuild Indexes

Execute Rebuild Indexes on regular basis (once or twice a week) to
improve database performance. This can also be scheduled for
standard databases.

1. Log in to SQL Server Management Studio as skfuserl
(password cm).

2. Click on New Query.

3. Type in the following command:
Execute Rebuild_Index_All

4. Click on Execute.

5. The rebuild procedure will run. [Figure 1.1]

" Executing query... USSDGCND131CW20NSOLEXPRESS ... =a (76) master 00:00:23 Orows

Ln 1 Col 1 Cht INS
Figure 1.1. Executing query...

6. Once the procedure is complete, the output will be displayed.
The message “Query executed successfully” will be shown, along
with the time it took to complete the rebuild. [Figure 1.2]
Depending on the size of the database, this process could take
up to several minutes.
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ALTER INDEX ALL ON skfuser._skfuserl. [SELECTOR] REBUILD WITH (FILLFACTOR = B85)

ATTER INDEX ALL ON skfuser.skfuserl. [Compliancelssign] REBUILD WITH (FILLFACTOR = B!
ALTER INDEX ALL ON skfuser.skfuserl. [SPECBANDATARM] REBUILD WITH (FILLFACIOR = 85)
AT.TER TNDEX ATLL ON skfuser_skfuserl.[DeletedMess] REBUILD WITH (FILLFACTCR = B85)
AT.TER INDEX ALL ON skfuser_skfuserl. [SPEEDALABMDEF] REBUILD WITH (FILLFACTOR = 85!

|

@ Query executed successfully. USSDGCND131CW 20\SQLEXPRESS ... sa (76) masterl 00:00:30 I 0 rows

15

Figure 1.2. Query executed successfully

7. If the error message in Figure 1.3 is encountered, it means the
procedure was not created. This could point to other problems.
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M=g 2812, Level 16, State €2, Line 1

Could not find stored procedure "rebuild index =211".

Figure 1.3. Example of an error message
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Shrink Database and Files

This procedure will reduce space fragmentation and release space. The
database cannot be made smaller than the minimum size of the
database. The minimum size is the size specified when the database
was originally created. For example, if a database was originally
created with a size of 10 MB and grew to 100 MB, the smallest size the
database could be reduced to is 10 MB, even if all the data in the
database has been deleted.

The shrink operation cannot be executed on a database while the
database is being backed up. Conversely, a database cannot be backed
up while a shrink operation on the database is in process.

A shrink operation is most effective after an operation that creates lots
of unused space, such as a truncate table or a drop table operation.

A shrink operation does not preserve the fragmentation state of
indexes in the database, and generally increases fragmentation to a
degree. This is another reason not to repeatedly shrink the database.

To view the current amount of free (unallocated) space in the database,
a report can be run in Studio Manager to see the utilization of disk
space within the database:

1. In Studio Manager, right-click on the skfuser database, then

select Reports = Standard Reports = Disk Usage. [Figure
2.1]

’ Microsoft 5QL Server Management Studio

Fle Edit View Debug Toole Window Community Help

SNewquery [y [ (5
| C_]bject Explorer -
Connect~ &3 &l m T [F] 5
=] La USSDG2UA1120Q7B'SKF_MS_DB (SQL Server 10,
= [ Databases
[ System Databases
[T]
& 3 Security Mew Database...
& [ Server Objel Mew Query
B [ Replication
& [ Managemen

Script Database az
Tasks

Policies

Facets

Start PowerShell

Reports

Standard Reports 3

I Custom Reports...

Disk Usage

Disk Usage by Top
Disk Usage by Tabl|
Disk Usage by Part]
Backup and Restor,

Rename

Delete

Refresh

Properties

All Transactions

i
Figure 2.1. Disk Usage report

2. It will take a few minutes to run the report. A sample of the
output is shown in Figure 2.2.
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Disk Usage

Microsoft*
[skiuser] kﬁ SQL Server2008Ri

on USSDGCND131CW20\SQLEXPRESS at 2/5/2013 ~
6:34:33 AM

This report provides overview of the utilization of disk space within the Database.

Total Space Usage: 37206 MB_|
Data Files Space Usage: 366.06 M?__
T Log Space Usage: 600 |(MB |
Data Files Space Usage (%) Transaction Log Space Usage (%)

| o Indexc

| Unallocated ll:! Used
| = Data | M Unused |
' B Unused | —
Unable to retrieve data for this section of the report. Following error occurred.
Msg 8183, Level 14, State €&
You do not have permission to run "SYS. TRACES.
B Disk Space Used by Data Files
Fil Name  Logical File Name | Physical File Name |SpaceReserved | Space Used
C:\Program Files\Microsoft SQL
PRIMARY skfuser ServerMSSQL10_50.SQLEXPRESS'M | 366.06 MB 276.31 MB
SSQLIDAT Alskfuser. mdf

Figure 2.2. Sample of Disk Usage report output

Steps to Shrink a Database:

1. Create a backup of the database before performing this
operation.

2. Close all connections to the database.

3. Log in to SQL Server Management Studio as sa user (default
password is skf).

4. Right-click on the skfuser database, then select Tasks >
Shrink > Database. [Figure 2.3]

alGi

SKF Reliability Systems
5271 Viewridge Gourt * San Diego, California, 92123 USA
Telephone 1-800-523- 7514 Web: www.skf.com

3314 Rev E
Page 5 of 20



= [ USSDG2UA1280XGK (SQL Server 1050.1617 - sa)
= 3 Databases
[l [ System Databases
[l [ Database Snapshots
i [ ReportServer
il | ReportServerTempDB

Generate Scripts..
Extract Data-tier Application...
Register as Data-tier Application...
Import Data...

Export Data...

Copy Database...

Manage Database Encryption...

[=RT ]
= New Database...
BaT New Query
3 Vi Script Databaseas  »
=
apl Tk v Detach..
[as Palicies 3 Take Offline
=l Facets Bring Online
= 3 S
@ [ Security Start PowerShell [ shrink 2 e
@ [ Server O
: Reports » Files
[ £ Replicati o Back Up...
[ [ Manages Rename Restore »
® [ SQLsen  pelete Mirror...
Refresh Launch Database Mirraring Menitor...
Properties Ship Transaction Logs...

Figure 2.3. Tasks > Shrink > Database

5. The Shrink Database dialog will be displayed. [Figure 2.4] Click

on OK to continue.

The size of a databaze i reduced by collectively shrinking the database files, releasing unused

space. Toshrink individual database files, use Shrink Files instead.

Ciatabase: m

Database size

Cumently allocated space:

Available free space:

Shrink action

[] Reorganize files before releasing unused space. Selecting this option may affect peformance.

Maximum free space in files after shrinking:

|372.06 MB

(91.91 MB {24%)

i i 5

Figure 2.4. Shrink Database dialog

» Database: Displays the name of the selected database.

» Currently allocated space: Displays the total used and

unused space for the selected database.

» Available free space: Displays the sum of free space in the
log and data files of the selected database.
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» Reorganize files before releasing unused space : By
default, this option is not selected when the dialog is
opened. If this option is selected, the user must specify a
target percent option.

» Maximum free space in files after shrinking : Enter the
maximum percentage of free space to be left in the database
files after the database has been shrunk. Permissible values
are between 0 and 99.

6. The screen will automatically close without indication if the
shrink function was successful. Expect the .mdf file to be
smaller if it was indeed fragmented.

7. After this task is complete, shrink the files by selecting Tasks >
Shrink > Files (refer to Step 4).

8. The Shrink function may take a very long time (hours) for large
files.

Data that is moved to shrink a file can be scattered to any available

location in the file. This causes index fragmentation and can slow the
performance of queries that search a range of the index. To eliminate
the fragmentation, rebuild the indexes on the file after shrinking.
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Check Log File Size

If there are a lot of uncommitted transactions taking place, the
skfuser.ldf log file will become very large (larger than the skfuser.mdf
file).

In one case, a customer had a skfuser.ldf log file that was 261 GB,
when their skfuser.mdf file was only 25 GB. In the case of this
customer, they were using IMx devices which took data every five
minutes, but only wrote to the database once per hour.

The quickest way to fix this issue is to simply attach the database
without the skfuser.ldf file:

1. Ensure all users have exited the program.

2. Stop all services (IMx Service, Transaction Server, Microlog
Service).

3. Create a backup of the database.

4. Right-click on the skfuser database, then select Tasks >
Detach... [Figure 3.1]

= [ USSDG2UA1120Q7B\SKF_M5_DE (SQL Server 10.
= [ Databases
3 System Databases

= (3

® 3 Security Mew Database. ..

E |_'_i Server Objeq NS U

# [ Replication ;

# [ Management Script Database as
Tasks ’ Detach...
Policies r Take Offine
Facets Bring Orline

Figure 3.1. Detach database

5. Using Windows Explore, move or copy off the log file. [Figure
3.2]

:D%_‘,J skfuser Idf 6,144 KB
| A skfuser.mdf 374,848 KB

Figure 3.2. Log file
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6. The skfuser.mdf file will be left in the data directory. [Figure
3.3]

LJ""..-'LJECI'JCI.IIIUI 1L, LI TR
A skfuser. mdf 374,843 KB
| & tempdb. mdf 2,048 KE

Figure 3.3. skfuser.mdf file remains

7. Next, attach the skfuser.mdf file in Studio Manager. [Figure
3.4]

=] LB USSDECMD 131CW 200\ QLEXPRESS (SOL Server 10,50, 1600 - sa)

@ C3@ System Da Mew Database...
® |J AMST 7.0}
| Attach...

@ ) AmMsT7.0.
Figure 3.4. Attach database

8. Select the skfuser.mdf data file [Figure 3.5], then click OK.

=3 DATA
-~ AMST 7.0 Hurtsman mdf
-] AMST7.0_RCM_DEMO mdf
-~} master mdf
~] model mdf
-~ MSDBData mdf
-~} Observermdf
-
~[3 tempdb mdf
H-F3 Instal

W

!C:\ngmm Fileg*Microsoft SQL Senrer\MSSQL|

| Database Files(”.mdf) w |

[
| shfuser mdf |
|

| ok || cance |

Figure 3.5. Locate skfuser.mdf file

9. Both files will be listed in the details window. The log file will
need to be removed. To remove the log file, select skfuser.ldf
[Figure 3.6] and click on Remove.
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"skfuser” database details:

Criginal File Mame Filz Type Cument File Path
shfuser mdf [ata C:Program Files"Micros... E]
shfuser |df Log C:%Program FilesMicros. .. E]

Message

Mot Found

10. The skfuser.mdf will be the only data file remaining. [Figure

3

Figure 3.6. Remove skfuser.ldf log file

.7] Click on OK.

"skfuser” database details:

Original_Flle MName Filz Type Cument File Path

slfuser mdf { Data C:Program FilesMicrosoft .

m

M

11.A log file with the default name databasename_log.Ildf will be

Figure 3.7. skfuser.mdf data file

created. [Figure 3.8]

|_=_,'-I TEMPIoG. 1T Flalal N
§=) skfuser_log.LDF S04 KB

12.Finally, run the Rebuild_loginname_username_links.sql
script. This script can be found in the SKF @ptitude Analyst
installation folder. The default location is: C:\Program Files

Figure 3.8. Log file with default name

(x86)\SKF-RS\SKF @ptitude Analyst\DB Assist\SQL Server
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Clean Up UTC Tables

This procedure will rebuild all UTC Tables from usertbl table. Usually
this procedure gets created after dbupdate, but because it is only
available on 2012 updates, it may have to be done manually.
Disconnect ALL USERS first before starting.

For MR1 and later (built-in function, using dbTools file):

1. Log in to SQL Server Management Studio as skfuserl
(password cm).

2. Click on New Query.

3. Go to the SQL Server folder under SKF-RS\...\DB Assist and
open the file “dbTools.sqgl” with Notepad. Copy the content to
the new window in SQL Server Management Studio.

4. Click on Execute.

3. Remove the content then type in the following command:

execute dbTools_Rebuild_ UTC_Tables

4. Click on Execute.

For earlier releases where this built-in functionality is not available:

1. Log in to SQL Server Management Studio as skfuserl
(password cm).

2. Click on New Query.

3. Type in the following command:
execute clear_utc_tables

4. Click on Execute.

5. The rebuild procedure will run and display a confirmation.
[Figure 4.1]

L

_'_q Messages

Command {3) completed successfully.

Figure 4.1. Command(s) completed successfully
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Clean Up DeletedMeas Table (if XML import/export is not used)

DeletedMeas table is used for those customers who use XML files to
export data to let other systems know that the attached measurements
have been deleted and are not needed in the import.

1. Log in to SQL Server Management Studio as skfuserl
(password cm).

2. Click on New Query.
3. Type in the following command:
truncate table skfuser.skfuserl.DeletedMeas;

4. Click on Execute.
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Check/Clean Up RouteWkspaceParents Table (pre MR1)

Check the table to see if it has duplicate Parentlds and how large the
table is. It could contain thousands of duplicate records. The MR1
release will take care of managing this table in the future.

1. Log in to SQL Server Management Studio as skfuserl
(password cm).

2. Click on New Query.
3. Type in the following command:

Select Parentld, count(*) DuplicateCount
From RouteWkspaceParents
Group by Parentld

Cleanup table:

Select distinct Parentld into RouteWkspaceParentsTemp
from RouteWkspaceParents

go
Truncate table RouteWkspaceParents

go

insert into RouteWkspaceParents

Select parentld from RouteWkspaceParentsTemp
go

Drop table RouteWkspaceParentsTemp

4. Click on Execute.
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Periodically Restart SQL Service

If overall server performance is slow, try restarting SQL Server service.

Restarting the service will clear and release memory and page caches
that can affect the SQL server and database performance. There is no
recommend time frame to restart the service.
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Ensure Transaction Service is cleaning up records deleted from
@ptitude Analyst

This operation is handled by the Transaction Server service, however,
there are times when the Transaction Server can not catch up and
must be helped.

This command will give the record count:

Select * from skfuser.skfuserl. TREEELEM where
PARENTID = 2147000000

This command will delete the records that are tagged for deletion:

Delete from skfuser.skfuserl. TREEELEM where
PARENTID = 2147000000
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Check for Temp Tables

This should not be created, however, will be visible if @ptitude Analyst
crashed when creating Workspaces (in most cases).

The tables will look like the example in Figure 5.1, named
skfuserl.tempXXXXXX. The X’s will be a date and time stamp when
the table was created.

% T skfiser] TABLESET
+ 2 skfiser], Termpe0l 0017 100526
7 o skfiser ], Termpe0l 0021 7 180557
3 skfiser], Temp20100217 181010
3 zkfiserl. Temp20100217161139
3 skfiserl. Temp2010021 7181217
3 skfiser]l. Temp20100217181242
# 71 skfisarl Termp20l00217 181306
7 ghiflser] Ternpa0100217181343
% skfimerl Termp20l 00217181350
3 skfiser 1. Tempa0 100217181502
3 skfimer], Temp20 100217181524
3 skfuserl. Temp201002 17182404
3 skfiserl. Temp20100217 182519
3 skfiserl. Tempz0100217 182545
3 skfiser] Temp20100217 182553
% T skfiser 1. Temp20100217 182600
% 2 sicfserl Termpall00zi7 183040
;0 skfuser 1 Termp20 100217183059
3 skfiserl, Termpa0l 00217163130
3 skfimer], Termp20 100217183141
3 skfiserl. Temp201002 17185507
3 skfiser]l. Temp20100217 183555
3 skfimer]l Temp20100217 183530
;2 skifiser]. Tempe0100217 183812
3 skfimerl Temp20100217183821

Figure 5.1. Temp tables

¥ FF &

¥ FOEH E®

5. These temp tables can be deleted using Studio Manager. Right-
click over a table name and select Delete. [Figure 5.2]

Reports 3

Rename

Delete

Figure 5.2. Delete temp tables

6. Repeat this process on the other temp tables that are present.
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Check EventLog Table Size

This table holds all of the events that occur in @ptitude Analyst (logins,
logouts, downloads, uploads, number of POINTs processed), therefore
this table can grow to millions of records.

The Purging of the Event Log is handled by the SKF Monitor application.
[Figure 6.1]

Colars | Archive  Ewvent Log

-Purge -
% Keep all events

™ Purge events older than

Figure 6.1. Preferences dialog

The options are:

» Keep all events: All events are saved and the table will
continue to grow.

» Purge events older than number of days: All events older
than the number of days entered will be purged. The Monitor
must be running in order for the events to purge.

The EventlLog table can be cleaned up using the following SQL

commands:
delete from skfuser.skfuserl .EVENTLOG where
EVENTDTG like '2011%'
(The above command will delete all events from 2011.)
delete from skfuser.skfuserl .EVENTLOG where
EVENTDTG like '201119%0'
(The above command will delete all events from January
2011.)
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Other Items to Consider...

¢ Recommend the SQL Server be on a dedicated, high-
performance machine.

Lots of RAM to help SQL cache as much data as possible
Fast hard drives

Avoid too machine virtual machines on the same box
Use multiple local drivers to breakup database files on
separate files

Utilize RAID technology ( RAID 5) recommended for 1/0
improvement

©O o0ooo

o

e Check RAM usage and availability. The more RAM, the better
SQL Server functions. The recommendation for @ptitude
Analyst is to dedicate at least 6 to 8 GB.

e Use SQL Server Standard or greater rather than SQL Express.

0 SQL Server express is limited to 1 GB of RAM, 1
Processor, and 10GB of hard drive space

e Take advantage of the Archive feature within @ptitude Analyst
to prevent the database from growing out of control.

e Remember to periodically restart the SQL Server service (once
every few months or as needed).

e Set up preferences in @ptitude Analyst to view current data
rather than all measurements for normal data viewing.

¢ Recommend cleaning up routes and workspaces that are not
used; this is very important.

e Use dbTools to defragment indexes.

0 Open SQL Server Management Studio and connect as SA
user.

0 Open New Query window and type:
execute Rebuild_SQL_Instance Database Indexes
o Click Execute

o This will rebuild all indexes on all databases within the
instance at a default of 50% fragmentation or higher.

¢ Maintain EventLog table and make sure it does not get into tens
of thousands of records.
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e Clean up temp tables left on skfuserl schema due to a database
crash or error.

e Place database files on separate drives to improve 1/0
performance for system and Analyst databases.

o Place skfuserl.mdf on local drive
o Place skfuserl.ldf on another local drive.
0 Place tempdb yet on a third drive.

o How to move a database file to a different drive.

0 Open SQL Server Management Studio and connect as SA
user.

o Stop all Analyst services.

o0 Detach database.

o Move the desired file to the designated local drive.
0 Use SQL Server Management Studio to attach.

o Navigate to the skfuser.mdf file.

o0 A message will be displayed [Figure 7] indicating file “Not

Found.”
J Attach Databases I =@ % |
Selectapage 2
2 5 et v [ Hel
5 Generd ot - Gteo
Databases1o attach
MDF fie Locaion Da.. Al 0.5, Message
CiProgan Fles\Wicr.. () .. . s
A Remave
“Suser”daabase detas
Orgal Fie Name  Fl.. Curent Fie Path Messzge
Connection sdisernd D... C)\Progan Fles\Miowsof SOL .. (=]
o suser L. C:\Progan Fles\Miowsoft 0L . (] Not Found
USSDG2UATZ0GK
Carnecton
59 View comeetion oopeties
Progress
Ready

Figure 7. Not Found message
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o Click on the “...” button next to it on the left and
navigate to locate the file.

o Select the file and click the OK button.

Note:

If a privilege denied message is displayed, try repeating the
attach process using Windows Authentication as in example in
Figure 8 instead of SA user.

[ ._a_._i Connect to Server %]

E}Mﬁmr

Z SQLServer2012
Server type: [Database Engine v]
Server name: USSDG2UATZ90XGK -
Authentication: I'&"lﬁnduws Authentication v]

CORPMNEK4533
[ Connect ] [ Cancel ] [ Help ] [ Options =3

Figure 8. Logging in using Windows Authentication

It is possible SQL Server services (thus SA user also) lack write
privileges to other local drives.

Windows Authentication will have full privileges to all local
drives, assuming this process is executed by a DBA who is also
an administrator on the server.

For further assistance, please contact the Technical Support Group by
phone at 1-800-523-7514 option 8, or by e-mail at TSG-CMC@skf.com.
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