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Abstract
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Overview

EMC® VisualSRM™ is software that has been specifically architected to provide centralized storage
resource management for mid-tier storage environments. VisualSRM gives administrators a powerful
solution to efficiently manage their storage resources with file-level reporting, and takes action through
Intelligent Actions (1A) that frees the administrator to do more important things.

What Are Storage Management Best Practices?

Today, many businesses face an ever-increasing challenge of managing their storage resources. How is
storage being utilized? How much free space is available and where is it? All of these processes, using tools
unique to each operating system and storage array, can be extremely complex and labor-intensive.
Organizations of every size have issues with data and storage management practices. Many businesses
worry about loss of critical data caused by failures. This has forced storage administrators to analyze and
reevaluate how their data is being protected.

Best practices are process-oriented steps that are well planned and prioritized to facilitate a certain activity
that helps ensure the delivery of a Quality of Service (QoS) level. EMC’s VisualSRM enables companies to
move from passive storage management processes to automated storage management. It empowers users to
understand the usage patterns and configure and proactively control their storage resources according to
business requirements.

Benefits of Storage Management Best Practices

VisualSRM, in conjunction with this set of best practices, enables administrators to quickly and easily
enhance the value of existing storage resources. The following sections describe the benefits of using
VisualSRM best practices.

Lower Total Cost of Ownership

By making better use of existing storage capacity and reducing the need to buy additional storage to meet
demand, VisualSRM increases the value of existing equipment, lowering total cost of ownership. In
addition, the automation of previously time-consuming manual processes lowers the overall cost of
management, further benefiting total cost of ownership.

Ease of Use

VisualSRM provides a single console with an intuitive graphical user interface for managing storage
resources across operating systems and storage types—internal, direct attached, network-attached storage
(NAS), or storage area network (SAN). Its intuitive GUI enables administrators to understand visually how
resources are being used and better manage those resources. Combined with the best practices discussed in
this document, administrators can begin reaping the benefits of automated storage resource management
soon after installation is complete.

Reduce or Eliminate Server Outages Due to Out-of-Control Disk Space
Consumption

By setting and automatically enforcing storage thresholds (at volume, partition, share, directory, or sub-
directory levels) administrators can take actions to delete, compress, or archive files to free up space.

Historical views of storage usage trends allow administrators to find underutilized storage that can be used
by automatically migrating directories and files from storage that will be overutilized if no action is taken.

The VisualSRM alerting mechanism prevents out-of-disk-space conditions and improves availability by
actively monitoring thresholds and events, and taking action ranging from alerting administrators to
performing file deletes, compressions, migrations, and more.

Storage Management Best Practices Using VisualSRM 4
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Automate Management Processes

Policy-based Intelligent Actions help automate management processes across platforms, saving time while
providing predictable and repeatable results. Administrators can set thresholds on criteria and events such
as capacity levels, age of files, or time since a file has been accessed, and set policies that define the actions
to take when an event occurs. This automation saves time while ensuring a storage environment that
functions smoothly and predictably.

Improve Capacity Planning and Chargeback Capabilities

VisualSRM provides built-in and customizable reports that can be run interactively or as scheduled jobs.
The reports show detail and summary-level information, including trending analysis for capacity planning
and chargeback calculations.

Storage Management Best Practices Using VisualSRM 5
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Using VisualSRM to Monitor Disk Space

VisualSRM can be used to help Monitor Disk space problems. In the following examples, we will look at
ways to identify potential out-of-space problems by utilizing the User Interface and Threshold policies.

Identifying Potential Out-of-Space Problems

A common problem that system administrators face is users running out of space on their volumes. If this
occurs, not only does it cause problems with the users, it can cost the company money due to data loss. All
of these items can be done by creating scripts to collect information, but that requires time by the system
administrators to collect, collate, and display the findings. VisualSRM can help identify potential out—of-
space problems in three ways: the user interface, threshold policies, and disk space reporting.

User Interface

One way to locate devices that are almost full is to use the VisualSRM user interface. The System
Volumes window gives a quick glance at the highest utilized file systems. The System Volumes window
displays the system, the volume (file system), the type of file system, the percentage used, the size used,
and the total size. This display gives a quick glance at the top devices that might need attention. For
example, system csebach has a device, /u02, which is currently at 93 percent. Earlier, this drive had been at
a much lower amount. Figure 1 shows an example of the System VVolumes window.

D Dashboard * @ Resources ™ ™ Policies * @ Reparts * % Settings ¥  Help ™ EMCZ i =
@ Resources > = System volumes 200 \ VISLIaImM
=
Systern - Volume Tvpe File system % Used ¥ Used size Total size
7 1e2at193 =2¢ Hard drive ifs 354 [ 609 MB 64.0 MB
7 coehach = 02 Hard drive extd a3 [ 420GB 45GA
T 182at196 = ju0s Hard drive ufs a1 [ 107 GB 11.8GB
& 1e2ata00 =2 Hard drive NTFS any [ 76GH 8.4 GE
2 lazatand =N Hard drive NTFS s 71 GB 2.4 GB
B, 182at201 =¥ Network drive NTFS L 276 GB 33.0 GB
& 1ezat193 = fvar Hard drive ifs sw 51 8 MB £i4.0 MB
2 lazatznz =E Hard drive NTFS L | 136 GB 16.8 GB
B, 182at202 =2 Hard drive NTFS 72y [ 6.6 GB 8.4 GB
7 1e2at196 = 03 Hard drive ufs 76% [ 3.0GB 3.9GB
2 coebach = il Hard drive ] 76% [ 29GA 3.8GH
7 162at1 96 = 0z Hard drive ufs 729 [ 1.4GB 1.9GB
7 coehach =N Hard drive extd 622 [ 20GH 11.8GB
T 182at196 = jun4 Hard drive ufs 55, [ 22GB 3.9GH
7 1e2at193 = fusr Hard drive ifs [ | 22GH 40GH
2 la2ati 9z = ftmp Hard drive ifs 53% [ G7.7 MB 123.0MB
T coehach = jhuslink Hard drive o2 53% [ 19.8GB 37.7GB
2 lazatias = jhome Hard drive ifs 524 [N 1325MB 2560MB |
2 coehach = jun3 Hard drive ] 520 [ 20GB 3.8GH
B, 182at193 = fopt Hard drive ifs 529 [ 33.0 MB BLOMB | o
] [T [ rkernet 4

Figure 1. System Volumes Window

After clicking the /u02 link, we see the subpaths of the path and its size. There is also an ability to see the
files in the paths. An examination of the files that have been created reveals that an Oracle database had
been created in the path, thus leaving the space at 93 percent.
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Threshold Policies

The user interface provides a quick way to see devices that are near capacity, but must be viewed
constantly to be used to best effect. By using threshold policies, we will set up policies that monitor file
systems, and send a warning e-mail notification to administrators.

For this example, an e-mail will be sent when the resource—or volume in this example—exceeds 70
percent, 80 percent, and 90 percent. At 70 percent, the resource owner will receive a warning e-mail. At
80 percent, both the user and the administrator group will receive an e-mail notification. At 90 percent, the
user, the administrator group, and the user’s manager will receive an e-mail notification. By using a
proactive process, the risk of the end user running out of disk space is minimized, thus saving the company
money.

Creating a Threshold Policy
It is easy to create and maintain a Threshold policy. To create a new Threshold policy, follow these steps:

1. Select Policies, Thresholds from the VisualSRM menu bar.

2. Click New.
The New Threshold Policy dialog box opens (see Figure 2).

3. Enter the policy name, the threshold type (in this example, we will be using a volume threshold), the
threshold percent, and the actions necessary once the threshold has been reached. In this example, we
want to alert the owner when the threshold has been breached.

4. Click OK to create the new threshold policy.

@& rew Threshald Policy 900

Puolicy name: Icsebach Threshald policy

Threshold type: |Vo|ume threshold j
Threshold:l QUEI% of total volume size
Alert message: | (Use product default) j

When the threshold is reached, take these actions:
Alertrecipients: |7 alert the owner of each folder over threshald
¥ alertthe owner's manager(s)
Alertthis aroup: @l(No alert group) j
Run this task list: (Mo task list)

[ ok |[ cancel | [ Reset |

Figure 2. New Threshold Policy

Adding Monitored Objects

Once the policy has been created, you will need to add objects that will be monitored by the policy. Click
Add to add monitored objects. In this example, we will be adding /u0x volumes. We first click on
csebach, and then select the /uOx devices. Figure 3 shows the Add Objects dialog box.
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Add Objects (2 Wa ]

Select resources and folders to monitor

= GO O

Looking in csebach All Systems
csebach

O =1

= fhoot

-
| = fbuslink
[l G idewishim

= fuli
I = ful2
I = fulz
=2 = fun4
F=elect all BDezelect all Hinwvert [o Export . & item=
| Ok | | Cancel |

Figure 3. Add Objects Dialog Box

Adding Owners

Now that the file systems have been added, we need to add the owners who will be responsible for this file
system. Click the appropriate line in the Owners’ column, and the Owner’s dialog box will load. Select
the appropriate user and click OK. Figure 4 shows the Add Owner dialog box.

1 "F:" Settings

| oK ][ cancel | [ Reset |

Figure 4. Add Owner Dialog Box

Setting Warning Levels

It is often not enough to be alerted if a threshold is breached. Often, many people want to be alerted if a
threshold is close to being breach. Visual SRM gives you the opportunity to set warning levels. To do this,
click “New...” under the Warning Levels tab while in the Threshold Policy.

The New Threshold Policy dialogue box will open, and you have the choice of deciding if you wish to set a
warning at a set utilization, such as 100 MB, or to set the warning at a percentage. For this example, we
will set to send a warning at 70 percent. Also, there are dialogue boxes that allow you to send the message
to the owner, or to a group of people. For this example, we will send the message to only the owner.
Further, there is the ability to send a message to the owner’s manager. This feature will not be used in this
example. Finally, you have the option of running a task list. A task list is a series of related policies, run in
sequence, that are triggered when certain events, defined by the policies in the list, occur. Each policy in
the task list has to run successfully before the next one in the series is run. This feature will not be used for
this example. Once all the features are selected, click OK to create the warning levels. Figure 5 illustrates
the New Threshold Policy dialog box.
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A Mew Warning Level for the "csebach Threshald palicy” @ @ @
Palicy

s WWfarning level
" Send a warmning atthis utilization: I EI MB 'l
o Send awarning at this percentage: I EIDEI%

This percentage is relative to the total volume size of the monitored object.

Alert message: |(Use product default) j

When this warning level is reached, take these actions:

Alertrecipients” W alart the owner of each folder over threshold
lert the owner's manageris)
Alertthis group: [ |(No alert group)

Run this task list. 2] | (Mo task list)

Ll Ll

| oK |[ cancel | [ Reset |

Figure 5. New Warning Level Dialog Box

With the warning levels in place, our volume owners will receive warnings at 70, 80, and 90 percent of
capacity. Also, at 90 percent, the administrator group will receive an e-mail to help prevent the file systems
from exceeding capacity. All of this was done without having to write time-consuming scripts, testing
them on each type of machine, and having the administrators worry about having to update the scripts each
time a user leaves or a status changes.

Built-in Reports

Another way to find full volumes is by using VisualSRM built in reports. VisualSRM has several reports
that help track and show disk space consumption. Several reports that are available that can give
information on space consumption are as follow:

e Paths Trendview — Directory paths growth and trending levels

e  Space Usage by Path — Storage consumption by path

e  Systems Trendview — System disk consumption trending levels

e Volumes Trendview — Disk volume (file system) trending levels

It is a best practice to run these reports on a daily or weekly basis and become aware of potential space problems
and correct them before they cost your company time, effort, and money.

Storage Management Best Practices Using VisualSRM 9
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Managing Chargeback According to Business Needs

Because of the cost of maintaining and operating computer centers, many businesses today are starting to
charge back the cost of storage. Often, these costs are divided up by department or geographical cost
centers. VisualSRM makes this type of chargeback easy to implement and use.

File Groups and Chargeback Reporting

File groups are used to organize paths and files across resources into logical groupings. For example, you
might want to identify all folders that belong to a specific department, and then create a file group that
reflects that information. These must be created before the Chargeback Summary Report can be run.

File Groups

File groups are created to logically represent how you want your resources to be divided. For example, if
you want to have logical groupings by department, you would create file groups for the Finance,
Accounting, Engineering, and Management groups. Within the Finance file group, the objects (or
resources) would include all the systems, file systems, and/or directories that the Finance group uses.
Because the chargeback report needs a chargeback amount, you will need to provide a chargeback amount
for the space consumed by the Finance department. This amount is usually set by company policy. Once
this information is available, it is quite easy to create the file group.

Creating a New File Group

To view file groups, select Resources, File Groups from the VisualSRM menu bar. To create a new file
group, click New in the File Groups window. The New File Group dialog box appears. In the dialog
box, you can enter the name of the group and the chargeback value that will be associated with this group.

In Figure 6, the administrator creates a group called “Finance” and enters a value of $2.00 per megabyte of
storage.

&l Mew File Group @ @ '@

File group narne: IFinanu:E

Chargehack value: $| E.DDEI{USD) per MB

| 13 || cancel || Reset |

Figure 6. New File Group

Adding Objects

Once the file group is created, you can add the objects that belong to the group. To do so, click Add. The
Add Objects dialog box appears, and you can browse the objects you want to enter into the group. For this
example, we will choose all the file systems that are used by the Finance department.

Hint: You can select a specific directory by clicking on the host link and following the directory links to the
directories needed.

Once the file groups are created and objects assigned to them, you can run the Chargeback Summary
report.

Storage Management Best Practices Using VisualSRM 10
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Chargeback Summary Report

The Chargeback Summary report provides a chargeback group summary for the file groups that have been
created. All groups are included in the report. The report includes the file group, path, system name,
chargeback value (entered in the file group), size of path, and the chargeback amount. The report is
subtotaled and totaled for all the systems. Figure 7 shows an example of the chargeback report.

|F“'3 Group: Finance ' ChargeBack Size below

Path Systemn Value this Path (MB) Path Value
[ KE2at1z0 Fz.00 3,523 7, 155.00
[ER 152 at1a0 F2.00 3,650 $7,300.00
F\ 152 at130 F2.00 25 $50.00
G Ezat1zn 200 75 F150.00
C:h 1E2at175 F2.00 5,505 $141,755.00
EM\ E2at175 F2.00 10,775 F24,550.00
F: Ezat17s 200 1,873 F2.796.00
[cR E2at175 F2.00 18,852 F37, 304,00
File Group Totals 44,526 %89,052.00

Total ChargeBack Value 145,390 $239,021.00

Figure 7. Chargeback Summary Report
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Improving Service Levels through Availability and
Automation

Service levels can be improved by increasing space availability, and by using the automation techniques.
VisualSRM can do this by using Intelligent Actions to improve storage management, specifically by
identifying stale or dormant files and folders, and cleaning up unused log files that take up space on storage
subsystems.

Using Intelligent Actions to Improve Storage Management

VisualSRM gives you the ability to improve your storage management by offering ways to identify stale or
dormant files, and by giving several ways for the system administrator to do house cleaning. The following
sections describe using Intelligent Action policies in more detail.

Identifying Stale or Dormant Files and Folders

People leaving the company, old projects, and users changing jobs are all examples of how files can get
stale and become dormant. Scripts can be written to find files that have not been touched in a period of
time; however, they can be difficult to write and must be maintained. Furthermore, trying to maintain
custom scripts on multiple systems being managed can be quite challenging and time consuming.
VisualSRM has built-in features, called Intelligent Action Policies, which will enable active storage
management, allowing the user to stage, compress, copy, delete, or move any objects you manage with
VisualSRM. For example, an Intelligent Action can be used to find dormant files. To do so, the Intelligent
Action policy would be used to find files and folders that have not been accessed in a specific period of
time. In our example, we will look at a technique to find compressed files (tar, gunzip, etc.) that have not
been accessed for 6 months (180 days) and then move them to a staging area. After they have been in the
staging area for two weeks, the files would then be compressed.

Creating an Intelligent Action Policy
To create an Intelligent Action (1A) policy, which will enable us to compress stale files, follow these steps:
1. Select Policies, and Intelligent Actions from the VisualSRM menu bar.

The Intelligent Action windows opens.

2. Click New in the Intelligent Action window.

The New Intelligent Action Policy dialog box appears.

3. Enter the policy name, the action you want to take, whether you want to execute the policy with or
without conformation, and how much history you wish to keep on this IA. Additionally, you can also
leave a link to the files that have been staged.

For our example, we will enter Stale Compressed file staging as the policy name, select that we want the
files to be staged for two weeks, and we require confirmation and want to alert the Administrators group
that this IA is ready to be run. We also want to maintain 8 weeks of history on this IA. Figure 8 shows the
New Intelligent Action Policy dialog box.
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@1 New Intelligent Action Palicy @ @ @
Policy hame: |Sta\e Compress file staging|
R (g 1A Stage objects far: EElweek(s) 'I
[ move objects to: |
¢ O copy objects to: |
© B rRinascript |
¢ X Delste ohjects
(@] @ Compress ohjects and delete themn from their ariginal locations
(@] 1;3 Compress objects in-place on NTFS volurmes
Mode: @& |ntaractive: Require confirmation and aIenI(No alert group) 'l
 putomatic; Don't require confirmation
Maintain histary for BEIWEEWS) <
¥ Continue when objects are missing
¥ Continue when errors occur performing action
[ Cwerarite destination
¥ Prasere folder structures (mave and copy actions anly)
¥ Create links to ariginal files (maove action only)
[ Ignore "read only attributes
[ OK. ][ cancel | [ Reset |

Figure 8. New Intelligent Action Policy Dialog Box

Adding Filters to the IA
Once you click OK, the dialog box will close and the Stale Compressed file staging page opens. In order
for this 1A to work correctly, you must add filters. A filter is the criteria that you set to trigger intelligent
actions policies. For our example, we will need to add three filters: one for the resources, one for the file
type, and one for the file-last-accessed date.

Resource Filter
To add the resource filter, click New under the File Filters section of the newly created IA. The New

Filter dialog box appears. A resource in this example is the name of the machine in which you want to
look for the specific type of files. For our example, we will select a machine named csebach . Figure 9
shows the New Filter dialog box.

¥ Resource filter

& B resource is:
© B resource is net:

BDeselect all
HInvert selection

New Filter (F RSN
Create a resource filter for the "Stale Compress file staging”

policy

Filter by: | Resource = #Select all

asent?

152at193
152at196
152at200
152at201
[F2at202
152at203

want

You can select mare
than one resource in the
asewkilow list by holding
<Ctrl> keywhile
clicking an the items yau

dowen the

| 0K

|[ cancel | [ Reset |

Figure 9.

New Filter Dialog Box
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File-Type Filter

Next, we need to create a file-type filter. This filter will allow us to choose the file types that we are
looking for on the system. For our example, we will be looking for compressed file types. These file types
are files thatend in gz, -taz, -tgz, -Z,and .zip. To create this file filter, follow these steps:

1.

3.

4,

Click New under the File Filters section of the newly created IA.

The New Filter dialog box appears.

From the Filter by pull-down menu, select File type.
In the File type pull-down menus, select includes, and then select compressed files.

Click OK when you have finished.

Figure 10 shows the file-type filter.

New Filter (? WE W]
Create a file type filter for the "Stale Compress file staging”

paolicy

FiIterby:IF”E type j

Description:

T File type filter

File typglincludes j |cnmpressed ﬁlesj

Compressed files match the pattern =gz, *taz, *tgz, *.Z, *.zip

oK || Cancel || Reset

Figure 10. File-Type Filter

File Last-Accessed-Date Filter
The final filter that needs to be created is the file last-accessed-date filter. To create this filter, follow these
steps:

1.

Click New under the File Filters section of the newly created IA.

The New Filter dialog box appears.

From the Filter by pull-down menu, select File last accessed date.

Select the appropriate options to specify that the file last-accessed date is not within the last 180 days.
See Figure 11.

Click OK to create the filter.

Storage Management Best Practices Using VisualSRM 14



12/29/2004

Mew Filter @ @ @

Create a file last accessed date filker for the "Stale
Compress file staging” policy

Fi|term.-;|FiIe last accessed date |

Y File last accessed date filter

[ @ File last accessed date i5|equal to j | @

) @Filelastaccessed datelis 'lsometime Itoday 'I
& @Filelastaccesseddatelis vl\v\fithinthelast I 18UEIC|GYS 'I

| oK || cancel | [ Reset |

Figure 11. File Last-Accessed-Date Filter
Testing the File Filter

You should test file filters before actually running the I1A. There are two steps to doing this: validation and
preview. Validation is accomplished by clicking Validate under File Filters section of the 1A. If the
validation is successful, you will get a message that states The Filter expression is
syntactically correct. The Preview button lets you see the results of the file filter. Figure 12

shows a sample preview.

Hint: To ensure the correct results, you should always do a preview before actually running an Intelligent Action.

€D Dashboard ™ @ Resources ™ ™ Pglides * g Reports * % Sethings ¥  Help ™ EMC‘ i
% Policies » @1 Inteligent actions » §1 Stale Compress file staging » 2 Filter preview @ @ @ \ VISLIaImM
| This preview was generated on 02H 82004 at 03:51:37 PM. |
The current filters selectthese objects: 87 files (1.8 GB fotal)

Name Resource  Last accessed # Subfolders #Files Allocated size
] Muslinkioracle/Disk1/82010NT_Disk1 zip % csebach 01/M3/2004 12:36:45 PM 585.0 MB
[ /bustinkioracle/Disk2r9201 0MT_Disk2 zip [ caebach 017132004 01:14:40 PM 5132 MB
[ thuslinkioracleiDisk3@201 0MT_Disk3.zip % csebach 01M3/2004 01:18:40 PM 242.9MB
[ fbustinkioracleiDisk] _patchia203WiIN2K3 Zip % csepach 0171372004 01:44:45 P 173.4 MB
[ /buslinkioracleiDiskl _patchi@203_nt_release_redo.zip % csebach 01M3/2004 01:46:42 PM 1732 MB
[ fbustinktvsrm1 SHEMCVisualSRM1.5.9.252.2ip % csepach 0872272003 08:50:45 AW 112.2 MB
[ fbuslinkioracle/oU1220180.zip % csebach 01413/2004 10:43:37 AM 45 3 MB
[ sbuslinkivsrm 1 BOEMCHPUXEMCYisualSRM-1.6-280-hpux depat Z % ceebach 01A3/2004 01:32:47 PM 12.2mMB
[ it ioracleioraHomedlibicvd zip % csebach 1229/2003 06:42:31 AM 10.8mMB
[ Mustinkivstm1 6UEMCISOLARISIEMCVISUaISRM-1.6-290.501 24 sparc-local tar.Z % csepach 0172172004 11:24:19 AW 6.7 MB
[ fbuslinktrsrm160/VisualSRM 1.6 (Anejo) TTT.zip % csebach 01/20/2004 07:00:38 AwM 3.0mB
[ motioraclesgraHomeldbelibmls_charset! 1 zip % csepach 12/29/2003 06:42:29 AW 1.7 MB
[ muntioracleioraHomeljdbclibiclasses111 zip % csebach 1229/2003 06:46:34 A 1.0 MB
[ mustinkipalmipalmpilot.iltira. piltirmat zip % csepach 0174/2004 075248 AW 0.9me
[ fbuslinkipalmipalmpilot actioneer.2.0.1/pz-ac201 zip % csebach 01/14/2004 07:52:43 AM 480.0 KB
[ Mhuslinkivgrm1 60/EMCIMETWAREISRMAGENT ZIP % ceebach 01M2/2004 12:09:38 PM 396.0 KB
T8 teind s e e et e e e i o i A ... 4amermoondooaan e qnaoen

Figure 12. Preview of Policy

Scheduling

You can schedule an IA policy to run automatically at set intervals, or it can be set to run up to four times a
day, seven days a week, every week of the month, or you can schedule it to run only on the last week of the
month or the last week of the quarter. If you do not set a schedule for the policy, the policy will run only

when started manually.
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Use the following procedure to set a schedule for the selected resource. First, from the drop-down lists in
the time fields of the IA, select the times that you want the selected policy to run, and then select the boxes
next to the days and weeks. To enable the policy to run on the schedule that you set, ensure that Enable
this policy is selected.

Results

The 1A for this example resulted in several compressed files that were found and removed from the
systems. Because VisualSRM handled all the work, there was neither a need to write scripts for the various
offerings of UNIX operating systems nor a need to deploy, set up, and debug the scripts.

Using VisualSRM for Cleanup

Cleanup is one of the many functions that today’s busy System Administrator must do on a regular basis.
Core files, log files, and other types of system files need to be cleaned up in order to provide room for
future growth on the file systems by deleting or archiving older files that are no longer needed onto other
media. VisualSRM’s Intelligent Actions give the System Administrator the ability to have these functions
run automatically. Intelligent actions are policies that you build in order to take corrective actions
automatically when certain conditions are met or certain events occur. They can be triggered based upon a
schedule, as part of a task list, or run from the Console as necessary. As an example, a way to find and
remove core files will be demonstrated.

Finding and Removing Core Files

Core files are often left behind when an application fails, or when a user aborts an application. Through the
use of Intelligent Actions, these files can be found and removed on a scheduled basis. The following steps
will help you to set up an Intelligent Action to remove core files from a UNIX server.

Creating an Intelligent Action Policy
To create an Intelligent Action policy to find and remove Core files, follow these steps:
1. Select Policies, and Intelligent Actions from the VisualSRM menu bar.

The Intelligent Action windows opens.

2. Click New in the Intelligent Action window.

The New Intelligent Action Policy dialog box appears.

3. Enter the name of the policy, the action that you want VisualSRM to take when it finds the file(s),
whether confirmation is required, and how long to maintain the history of the action taken.

Figure 13 shows the New Intelligent Action Policy dialog box.
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@1 Mew Intelligent Action Policy

90O

Policy narne: IRemmre Old core files

Acion: ¢~ 2% g00 objects for:l

2 Elweek(s) j

[ move objects to: |

¢ 0% copy objects to: I

2 Runascript I
& [ Delete abjects

& @ Compress ohjects and delete them from their ariginal locations
Coa Compress objects in-place on MTFS volumes
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" Interactive: Reguire confirmation and alert| (Mo alert group)
@ automatic: Don't require confirmation

-

Maintain histary far

V¥ Continue when ohjects are missing

™ overwrite destination

([ lgnore "read onky attributes

2 Hweek(s) j

V¥ Continue when errars oceur perfarming action

V¥ Preserve folder structures {move and copy actions anly)
[™ Create links to ariginal files {move action onky)

[ oK |[ cancel | [ Reset |

Figure 13. New Intelligent Action Policy Dialog Box

After you click OK, the policy will be saved and the user interface will allow you to enter more

information on the new policy.

Creating a File Filter

A file filter is the criteria that you set to trigger IA policies. You can include or exclude paths to objects
across managed resources, down to the file level. In this example, we want to create a filter to find all the
core files on our UNIX systems. It will take two filters to make this policy work correctly. To create the
first, click New to open the New Filter dialog box. The first filter we will create is one to find the correct
resource. Select Resource from the pull-down menu, and then select the resources that you want this
policy to use. After clicking OK, the file filter will be created and displayed.

A second filter will need to be created, this time selecting a filename that matches the core. Figure 14
shows the completed New Filter dialog boxes for both examples.

Modify Filter
Edit the resource filter in the "Remove Qld core filas" palicy

800

¥ Resource filter

Resource is:

¥ Select all
EDeselectall
F lnvert selection

% Resource is not:

?

‘fou can select more
than one resource inthe
list by halding down the
<Ctrls keywhile
clicking an the items you
want

[ ok [ cancel | [ Reset |

New Filter OO0
Create a filename filter for the "Remove Old core files" policy
Filter by: [Filename [~ Zelect all
HDeselectall
¥ Filename filter dinvert selaction
& [ Filename matches any of the following:
Lo D Filename matches none of the following
You can use wildeard
core | Add... | characters far pattern
M ER
* Match any number of
characters
7 Match exactly one
character.
Wou can select more
than ane filenarme in the

list by holding down the
<Ctrl> keywhile
clicking on the items you
want

Ok |[ cancel | [ Reset

Figure 14. Filter Dialog Boxes
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The File Filters section, under the Intelligent Action, lists the filters for the selected policy. The filters run
in the order that they are shown. To change the order, click the up or down arrow in the Order field until
the filter is in the position that you want. The policy will execute in the order that you select. Figure 15
shows the completed file filter.

These filters selectfiles only. Change..
Filter Order
I l—L"_LI EH Resource is "asewkllow' "csebach’, 1825183, or"I82at1 96", I_LI 1E|
ml mm [ Filename matches "core”... m 2
ESelect all HDeselect all Hinvert & Export... 2 fiters
[ New.. |[ Edit.. |[ Remove | [ waldate |[ Preview

Figure 15. File Filters

Testing the File Filter

You should test file filters before actually running the IA. There are two steps to doing this: validation and
preview. Validation is accomplished by clicking Validate under File Filters section of the Intelligent
Action. If the validation is successful, you will get a message that states The filter expression
is syntactically correct. The Preview button lets you see the results of the file filter.

Hint: To ensure the correct results, you should always do a preview before actually running an Intelligent Action.

Next, you would schedule the IA policy to run.
Results

The IA for this example resulted in several core files that were found and removed from the systems. Once
again, since VisualSRM handled all the work, there was neither a need to write scripts for the various types
of UNIX operating systems nor a need to deploy, set up, and debug the scripts.

Using Intelligent Action to Find MP3 Files

One of the trends in computing is the downloading of music and sound files. These files can take up a lot
of storage space, and in many cases are nonbusiness files. In this example, our administrator has had
problems with users downloading MP3 music files and leaving them on the servers. By using
VisualSRM’s powerful Intelligent Actions, these files can be located and removed automatically.

Creating an Intelligent Action

In order to find and remove the MP3 files, the administrator must create a new IA using the following
steps:

1. Select Policies, and Intelligent Actions from the VisualSRM menu bar.

The Intelligent Action windows opens.

2. Click New in the Intelligent Action window.

The New Intelligent Action Policy dialog box appears.

3. Enter the policy name, such as Find and Remove MP3 Files.

Intelligent Actions have several ways to handle files that are found:

= Staged Found objects can be placed in a “holding” area.

= Moved Obijects can be moved to a different location.

= Copied Objects can be copied to a different location.

= Runascript An independent script can be used by VisualSRM.
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= Deleted Obijects can be deleted.

=  Compressed The objects can be compressed (zip or tar.Z) or utilize the in-place Windows
compression.

Because of company policy, the files will be simply deleted. If desired, the administrator can have the
policy require confirmation and alert a user, or simply have the files removed. A history of what files
have been deleted can also be maintained for as long as desired.

4. Click OK to save the policy.

Creating a File Filter

Several settings must be completed in order for the policy to be effective. First, file filters must be created.
File filters are the criteria that you set to trigger Intelligent Actions policies. You can either include or
exclude paths to objects across managed resources down to the file level. Follow these steps to define the
rules by which you filter IA policies:

1. Click New under the File Filters section of the newly created IA.

The New Filter dialog box appears.
2. From the Filter by pull-down menu, select Resource.
A list of your managed resources appears in the Resource filter field.

3. Select resources from the list, or click Select all or Deselect all. Click Invert to toggle your last
selection. To include or exclude a resource in the IA, select the appropriate option.

For our example, we will choose a host that has had problems with MP3 and other audio files being left on
it. Also, we will add a second file type filter for all audio files. These will be joined with an “And”
statement (Figure 16).

These filtters select: files only, Change...
Filter Order
- I—L"_LI [ Resource is “csehack’... l_;[ 1 El
|l mm [ Ele type indudes audio files... m 2 EI
Fselect all HDeseleck all Hlnvert L Export... 2 filkers
[ mew.. [ Edt.. |[ Remove | [ walidate ][ Preview

Figure 16. File Filters

To determine if the filter expression that you have specified is correct, click Validate. The results appear in
the Filter summary tab. Preview an intelligent actions policy before you run it, and then schedule the 1A
to run.

Quota Management Using Threshold Policies

VisualSRM can help with user quota management by using threshold policies. Threshold policies are
policies that allow you to establish limits for resources or objects on resources at the disk, directory, and
file-group levels. You can include or exclude filters for each threshold policy, including subdirectories and
objects within groups. Threshold policies can be defined to trigger other policies (database scans, event
alerts, file scans, Intelligent Actions, mailbox scans, and task lists) and they can initiate notifications at
multiple levels to users or user groups. Threshold policies can be set to define thresholds for percentage
limits and/or amount of space consumed set in KB, MB, GB, or TB at the disk, directory, or file-group
level.
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Creating a Threshold Policy

Quota management can be performed through VisualSRM by setting threshold policies. In this example,
our administrator wants to keep users from having more than 4 GB of storage in their home directories.
However, our administrator doesn’t want to have to check on a daily or weekly basis to see if users are
keeping their space down. Our administrator decides to use VisualSRM to do this:

1.

2.

5.

6.

Figure 17 shows the monitored objects with owner.

Create a new Threshold policy entitled Quota Management.

Select a file system threshold. In this example, the administrator selects a 4 GB file threshold including
subdirectories.

Click OK to create the Threshold policy.
Add managed objects by browsing the objects for the server
Select the file systems for the users.

Add the users responsible for the file systems.

Resource & Monitored object - Owner Size %o of threshold Status
I' @ csebach (3 /homefohoog £ Gordon Hoog... 9.1KB 0% @ Under threshald
@ ceehach [ fhomefihargan £ Julia Horgan... 9.1KE 0% & Under threshold
O % csebach G_U, fhomefpbeeson £ Patrick Beeson... 9.3 KB 0% @ Under threshold
@ csebach [ fhorneyswalsh £ Steve Walsh.., 50.7 MB 1% | & Under threshold
ESelect all HDeselect all EInvert [&lExport... 4 objects
| Add... | | Import... | | Remove | | Check now |

Figure 17. Example of Monitored Objects with Owners

The administrator will also need to add some warning levels to let the users know their file systems are
getting full. In order to do this, the administrator selects New under the Warning Levels panel. In this
case, our administrator creates two warning levels: one for 80 percent, and one for 90 percent.

When a user hits 80 percent of the 4 GB total, the Quota Management policy will send an e-mail to the
owner. When it hits 90 percent, it will send another warning to the owner of the file and to the
Administrators group. This policy will be run every 15 minutes.
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Conclusion

In today’s business environment there is a need to have uninterrupted data accessibility. The
implementation of best practices and strategies has never been easier with EMC’s VisualSRM, a solution
that provides ways for administrators and users to manage their storage infrastructure. VisualSRM
provides storage management capabilities such as reporting, monitoring, scheduling, and automation so that
storage management best practices can be implemented.
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