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This document covers the use or property bags in scripts when running them against multiple instances
of the same type. It highlights the wrong way and then the correct way to write your scripts.
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Tutorial Overview

This tutorial is designed to walk you through the basic use of property bags in scripts focusing on multi
instance scripting. The MP is built step by step and | show you the wrong way to write scripts and the
correct way to write scripts.

The tutorial assumes you have knowledge of Operations Manager, creation of management packs in
XML and a basic understanding of scripting. During the walkthrough | work exclusively in XML although
each step could equally be performed using the Authoring Console. | do not set up display strings
throughout the tutorial but the finished MP has all necessary display strings set.

The finished MP is available with this guide and is named AuthorMPs.Tutorial.PropertyBags. The
finished MP has additional content not specifically created in this guide such as views, display strings,
and alerting.

If you have any comments / questions please mail steve@authormps.com.
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Build the Basic MP

This tutorial is primarily about multi instance scripting i.e. you have multiple objects of the same type
managed by a single health service and you want to script against them for monitoring purposes. To
start off we need to define our class and relationship structure together with the discovery workflows.

Create the Classes and Relationships

| am going to define two classes, one called Application X and one called Application X Component.
Application X will be hosted by Windows Computer and Application X Component will be hosted by
Application X. There can only be one instance of Application X on a given computer so | do not require a
key value. There can be multiple instances of Application X Component for a single Application X so |
define a key value on this class.

First | define the manifest of the MP with the library MPs | will require references to later on. You
should replace your reference to the MP schema with the local copy of the schema you are using (note
the schema is installed with the Authoring Console).

<ManagementPack
Xxsi:noNamespaceSchemalLocation="C:\MPSchema\ManagementPackSchema.xsd"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema**
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<Manifest>
<ldentity>
<ID>AuthorMPs.Tutorial .PropertyBags</I1D>
<Version>1.0.0.0</Version>
</ldentity>
<Name>AuthorMPs Tutorial MP - Property Bags</Name>
<References>
<Reference Alias="System'>
<ID>System.Library</1D>
<Version>6.0.6278.0</Version>
<PublicKeyToken>31bf3856ad364e35</PublicKeyToken>
</Reference>
<Reference Alias="SystemHealth'>
<ID>System.Health.Library</I1D>
<Version>6.0.6278.0</Version>
<PublicKeyToken>31bf3856ad364e35</PublicKeyToken>
</Reference>
<Reference Alias="Windows">
<ID>Microsoft.Windows.Library</I1D>
<Version>6.0.6278.0</Version>
<PublicKeyToken>31bf3856ad364e35</PublicKeyToken>
</Reference>
<Reference Alias="SC">
<ID>Microsoft.SystemCenter_Library</1D>
<Version>6.0.6278.0</Version>
<PublicKeyToken>31bf3856ad364e35</PublicKeyToken>
</Reference>
<Reference Alias="SystemPerf'>
<ID>System.Performance.Library</I1D>
<Version>6.0.6278.0</Version>
<PublicKeyToken>31bf3856ad364e35</PublicKeyToken>
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</Reference>
</References>
</Manifest>
</ManagementPack>

Next | define my simple class structure and relationship between the application and the component
class:

<TypeDefinitions>
<EntityTypes>
<ClassTypes>
<ClassType ID=""AuthorMPs.Tutorial .PropertyBags.ApplicationX"
Abstract=""false" Accessibility="Internal" Hosted="true"
Base="Windows!Microsoft._Windows.LocalApplication'>
<Property ID="Path" Type='string"/>
</ClassType>
<ClassType ID=""AuthorMPs.Tutorial.PropertyBags.ApplicationXComponent™
Abstract="false”™ Accessibility="Internal” Hosted="true"
Base="Windows!Microsoft_Windows.ApplicationComponent'>
<Property ID="ID" Type="'string" Key="true'/>
</ClassType>
</ClassTypes>
<RelationshipTypes>
<RelationshipType
ID=""AuthorMPs.Tutorial .PropertyBags.ApplicationXHostsApplicationXComponent"
Accessibility="Internal" Base="System!System.Hosting">
<Source>AuthorMPs.Tutorial .PropertyBags.ApplicationX</Source>

<Target>AuthorMPs.Tutorial .PropertyBags.ApplicationXComponent</Target>
</RelationshipType>
</RelationshipTypes>
</EntityTypes>
</TypeDefinitions>

At this point you should verify your MP before moving on.

Create the Discoveries

For the discovery of the classes | am going to use two different techniques. First | am going to run a
discovery against the Windows registry on every Windows Server computer | am monitoring to
determine if Application X is installed. My second discovery will discover the Application X Components
only on servers that have had Application X discovered. The registry discovery looks for the
HKLM\Software\AuthorMPs\ApplicationX key to indicate the application is installed and also reads a
registry value named Path from the key. This Path value is populated as the Path property on the
Application X instance. The full discovery is shown below:

<Discovery ID="AuthorMPs._Tutorial.PropertyBags.ApplicationX.Discovery"
Target="Windows!Microsoft._Windows.Server _Computer'™ Remotable="false"
Enabled=""true">
<Category>Discovery</Category>
<DiscoveryTypes>
<DiscoveryClass TypelD="AuthorMPs.Tutorial .PropertyBags.ApplicationX">
<Property PropertylD="Path"/>
<Property TypelD="System!System_Entity" PropertylD="DisplayName'/>
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</DiscoveryClass>
</DiscoveryTypes>
<DataSource ID="DS"
TypelD="Windows!Microsoft_Windows.FilteredRegistryDiscoveryProvider'>

<ComputerName>$Target/Property[Type="Windows!Microsoft._Windows.Computer']/Net
workName$</ComputerName>
<RegistryAttributeDefinitions>
<RegistryAttributeDefinition>
<AttributeName>ApplicationXExists</AttributeName>
<Path>SOFTWARE\AuthorMPs\ApplicationX</Path>
<PathType>0</PathType>
<AttributeType>0</AttributeType>
</RegistryAttributeDefinition>
<RegistryAttributeDefinition>
<AttributeName>ApplicationXPath</AttributeName>
<Path>SOFTWARE\AuthorMPs\ApplicationX\Path</Path>
<PathType>l1l</PathType>
<AttributeType>1</AttributeType>
</RegistryAttributeDefinition>
</RegistryAttributeDefinitions>
<Frequency>60</Frequency>

<Classld>$MPElement[Name=""AuthorMPs.Tutorial .PropertyBags.ApplicationX"]$</CI
assld>
<InstanceSettings>
<Settings>
<Setting>

<Name>$MPElement[Name=""WindowsIMicrosoft.Windows.Computer"]/PrincipalName$</N
ame>

<Value>$Target/Property[Type="Windows!Microsoft_Windows.Computer"]/PrincipalN
ame$</Value>

</Setting>

<Setting>

<Name>$MPElement[Name=""AuthorMPs.Tutorial .PropertyBags.ApplicationX']/Path$</
Name>
<Value>$Data/Values/ApplicationXPath$</Value>
</Setting>
<Setting>
<Name>$MPElement[Name=""System!System_Entity'"]/DisplayName$</Name>
<Value>Application X
($Target/Property[Type="Windows!Microsoft_Windows.Computer']/NetbiosComputerN
ame$)</Value>
</Setting>
</Settings>
</InstanceSettings>
<Expression>
<SimpleExpression>
<ValueExpression>
<XPathQuery Type="Boolean">Values/ApplicationXExists</XPathQuery>
</ValueExpression>
<Operator>Equal</Operator>
<ValueExpression>
<Value Type=""Boolean">true</Value>
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</ValueExpression>
</SimpleExpression>
</Expression>
</DataSource>
</Discovery>

The second discovery uses the Path property discovered for Application X. The discovery runs a simple
script that enumerates files in the directory specified in the Path property and creates a single instance
of Application X Component for each file discovered. The filename of each file is used to generate the ID
property of the Application X Component. The full discovery is shown below:

<Discovery
ID=""AuthorMPs.Tutorial .PropertyBags.ApplicationXComponent.Discovery"
Target="AuthorMPs._Tutorial .PropertyBags.ApplicationX" Remotable="false"
Enabled=""true">
<Category>Discovery</Category>
<DiscoveryTypes>
<DiscoveryClass
TypelD="AuthorMPs.Tutorial .PropertyBags.ApplicationXComponent">
<Property PropertylD="I1D"/>
<Property TypelD="System!System.Entity" PropertylD="DisplayName"/>
</DiscoveryClass>
<DiscoveryRelationship
TypelD=""AuthorMPs._Tutorial .PropertyBags.ApplicationXHostsApplicationXComponen
t'/>
</DiscoveryTypes>
<DataSource ID="DS"
TypelD="Windows!Microsoft._Windows.TimedScript.DiscoveryProvider'>
<IntervalSeconds>60</IntervalSeconds>
<SyncTime/>

<ScriptName>AuthorMPs.Tutorial .PropertyBags.ApplicationXComponent.Discovery.v
bs</ScriptName>

<Arguments>$MPElement$ $Target/1d$
$Target/Host/Property[Type="Windows!Microsoft._Windows.Computer"]/PrincipalNam
e$
$Target/Property[Type="AuthorMPs.Tutorial .PropertyBags.ApplicationX"]/Path$</
Arguments>

<ScriptBody>

<I[CDATAL

Option Explicit

Dim oOArgs

Set o0Args = WScript.Arguments

if OArgs.Count <> 4 Then
Wscript.Quit -1

End IfT

Dim SourcelD, ManagedEntityld, TargetComputer, AppPath
Sourceld = oArgs(0)
ManagedEntityld = oArgs(l)

TargetComputer = oArgs(2)
AppPath = o0Args(3)
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Dim oFso
Set oFso = CreateObject(*'Scripting.FileSystemObject'™)

Dim oAPIl, oDiscoveryData, olnst
Set 0APl = CreateObject(*'MOM.ScriptAPI')
set oDiscoveryData = OAPI.CreateDiscoveryData(0, Sourceld, ManagedEntityld)

IT (oFso.FolderExists(AppPath)) Then

Dim oFolder, oFile
Set oFolder = oFso.GetFolder(AppPath)

For each oFile in oFolder_Files
set olnst =
oDiscoveryData.CreateClasslInstance(""$SMPElement[Name="AuthorMPs.Tutorial .Prope
rtyBags.ApplicationXComponent®]$")
call
olnst.AddProperty(""$MPElement[Name="Windows!Microsoft.Windows.Computer"]/Prin
cipalName$, TargetComputer)
call
olnst.AddProperty(""$MPElement[Name="AuthorMPs.Tutorial .PropertyBags.Applicati
onXComponent®]/1D$", oFile._Name)
call
olnst.AddProperty(""$MPElement[Name="System!ISystem.Entity"]/DisplayName$",
oFile.Name)
call oDiscoveryData.AddInstance(olnst)
Next

End If

Call oAPI.Return(oDiscoveryData)

11>
</ScriptBody>
<TimeoutSeconds>20</TimeoutSeconds>
</DataSource>
</Discovery>

Before moving on to the main part of this tutorial you should test your MP and the discovery process.
You should follow these steps:

Decide on a server to test on (this can be the RMS if desired)

Ensure an Operations Manager agent / server is deployed to the chosen server

Create a registry key HKLM\Software\AuthorMPs\ApplicationX on the server

Create a registry string value HKLM\Software\AuthorMPs\ApplicationX\Path on the server and
set the value to a directory you will use for testing e.g. C:\AuthorMPs\ApplicationX

In the directory you set in the registry create a number of files with any filenames

Import your MP with the classes and discovery and ensure it is downloaded to your test server
(review the Operations Manager event log)

7. Inthe Operations Console select the discovered inventory view

8. Change the target type to the Application X class and ensure a single instance is discovered on

P wnNhPE

Y

your test server
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9. Change the target type to the Application X Component class and ensure a instance is
discovered for each file that you created in the test directory

Once the basic discovery is working you can move on to the scripting part of this tutorial.
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Build a Script to Get File Size (the wrong way)

The script | am going to use gets the file size of the file being used for each Application X component.
First | am going to create a script the wrong way and explain why this is wrong and how you know it is
wrong. | am going to define a new module type that | will then use in a monitor type to set the state of
the Application X Component.

Create the Module Type

The definition of the module type and the configuration is as follows:

<DataSourceModuleType ID="AuthorMPs.Tutorial.PropertyBags.FileSizeProvider"
Accessibility="Internal">
<Configuration>
<xsd:element name="IntervalSeconds" type=''xsd:integer'/>
<xsd:element name="Path" type="'xsd:string"/>
<xsd:element name="FileName"™ type="'xsd:string"/>
</Configuration>

The configuration passed includes the path to the directory we will use for monitoring and the filename
for the file representing the Application X Component. This module type is going to be used in a
monitor that is targeting the Application X Component so we will eventually pass in these parameters
using STarget context variables. The interval to execute on is passed in using the IntervalSeconds
parameter. Our module type is going to use the Microsoft.Windows.TimedScript.PropertyBagProvider
module type defined in the Windows Library MP and we are simply wrapping this in our own
configuration using a simple composition. The implementation section of the module type is defined as:

<Modulelmplementation>
<Composite>
<MemberModules>
<DataSource 1D=""DS"
TypelD="Windows!Microsoft._Windows.TimedScript.PropertyBagProvider">
<IntervalSeconds>$Config/IntervalSeconds$</IntervalSeconds>
<SyncTime/>

<ScriptName>AuthorMPs._Tutorial .PropertyBags.FileSizeProvider.vbs</ScriptName>
<Arguments>$Config/Path$ $Config/FileName$</Arguments>
<ScriptBody>
<I1[CDATA[

11>
</ScriptBody>
<TimeoutSeconds>20</TimeoutSeconds>
</DataSource>
</MemberModules>
<Composition>
<Node ID="DS"/>
</Composition>
</Composite>
</Modulelmplementation>
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The path and file name parameters are passed into the script as command line arguments. Remember
this is not a good way to use scripts as will become apparent. The actual script is very basic and is
inserted into the ScriptBody above. The script outputs a single property value that contains the size of
the file that was specified as parameters. The property name is FileSize and it is the size in kilobytes of
the file. The script is defined as follows:

Option Explicit

Dim oArgs

Set oArgs = WScript.Arguments

if oArgs.Count < 2 Then
Wscript.Quit -1

End If

Dim sFile
sFile = oArgs(0) & "\" & oOArgs(l)
Dim oFso, oFile, oAPl, oBag

Set 0APl = CreateObject("*MOM.ScriptAPI'")

Call

OAPI1 .LogScriptEvent("*AuthorMPs.Tutorial .PropertyBags.FileSizeProvider.vbs™, 10
0,10,"Script Executed')

Set oFso = CreateObject(*'Scripting.FileSystemObject')

Set oBag= 0API .CreatePropertyBag()

iT (oFso.FileExists(sFile)) Then

Set oFile = oFso.GetFile(sFile)

call oBag.AddValue(*'FileSize"™, cDbl(oFile.Size/1024))
end if
call oAPI.Return(oBag)

Note that there is a LogScriptEvent in the script so you can see when the script executes since this will
log an event to the Operations Manager event log. | will use this later on to show why this script design
is very bad.

The final part of the module type definition is the output type which is property bag and is defined as
follows:

<OutputType>System!System.PropertyBagData</OutputType>

At this point we have a module type defined but it is not used in any workflows. You should run
MPVerify to ensure that your MP is valid at this point before proceeding.

Create the Monitor Type
The next step is to create a monitor type definition using this module type. The monitor type will use
the output of the script and determine if it is above or below a threshold.

A two state monitor type is defined. The monitor type takes the interval to execute on, the path and
filename of the file to evaluate and a threshold to base the state detection on. These are defined as
follows:
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<UnitMonitorType ID="AuthorMPs.Tutorial.PropertyBags.FileSizeMonitorType"
Accessibility="Internal">
<MonitorTypeStates>
<MonitorTypeState ID="SizeGreaterThanThreshold"/>
<MonitorTypeState ID="SizelLessEqualThanThreshold"/>
</MonitorTypeStates>
<Configuration>
<xsd:element name="IntervalSeconds" type="'xsd:integer'/>
<xsd:element name="Threshold" type="xsd:integer'/>
<xsd:element name="Path" type="'xsd:string"/>
<xsd:element name="FileName" type="Xxsd:string'/>
</Configuration>
<OverrideableParameters>
<OverrideableParameter ID="IntervalSeconds”™ ParameterType=""int"
Selector="3$Config/IntervalSeconds$"/>
<OverrideableParameter ID="Threshold" ParameterType="int"
Selector="$Config/Threshold$'/>
</OverrideableParameters>

Two of the parameters are marked overridable so they can be customized as required.

The monitor type workflow is defined using the data source we created earlier and two expression
filters to evaluate if above and below the threshold that is set. For each of the two states we define the
worfklow. The basic declaration is shown below (the configuration for each module is left empty for
now):

<MonitorlImplementation>
<MemberModules>
<DataSource ID=""Script"”
TypelD="AuthorMPs.Tutorial .PropertyBags.FileSizeProvider'>
</DataSource>
<ConditionDetection ID="LessThanEqualFilter"
TypelD=""System!System.ExpressionFilter">
</ConditionDetection>
<ConditionDetection ID="GreaterThanFilter"
TypelD=""System!System.ExpressionFilter'>
</ConditionDetection>
</MemberModules>
<RegularDetections>
<RegularDetection MonitorTypeStatelD="SizeGreaterThanThreshold">
<Node ID="CGreaterThanFilter'>
<Node ID="Script'/>
</Node>
</RegularDetection>
<RegularDetection MonitorTypeStatelD="SizelLessEqualThanThreshold">
<Node ID="LessThanEqualFilter'>
<Node ID="Script'/>
</Node>
</RegularDetection>
</RegularDetections>
</Monitorimplementation>

The configuration for each module type is added. First the data source passes through the frequency,
path and filename parameters that are part of the monitor type configuration:
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<DataSource ID="'Script"

TypelD="AuthorMPs.Tutorial .PropertyBags.FileSizeProvider">
<IntervalSeconds>$Config/IntervalSeconds$</IntervalSeconds>
<Path>$Config/Path$</Path>
<FileName>$Config/FileName$</FileName>

</DataSource>

The first filter evaluates the FileSize output from the script defined in the data source module type to
see if it is less than or equal to the threshold configured.

<ConditionDetection ID="LessThanEqualFilter"
TypelD=""System!System.ExpressionFilter'>
<Expression>
<SimpleExpression>
<ValueExpression>
<XPathQuery Type="Double>Property[@Name="FileSize"]</XPathQuery>
</ValueExpression>
<Operator>LessEqual</Operator>
<ValueExpression>
<Value Type="Double'>$Config/Threshold$</Value>
</ValueExpression>
</SimpleExpression>
</Expression>
</ConditionDetection>

The second filter evaluates the FileSize output from the script defined in the data source module type to
see if it greater than or equal to the threshold configured.

<ConditionDetection ID="GreaterThanFilter"
TypelD=""System!System.ExpressionFilter'>
<Expression>
<SimpleExpression>
<ValueExpression>
<XPathQuery Type="Double'">Property[@Name="FileSize"]</XPathQuery>
</ValueExpression>
<Operator>Greater</Operator>
<ValueExpression>
<Value Type="Double">$Config/Threshold$</Value>
</ValueExpression>
</SimpleExpression>
</Expression>
</ConditionDetection>

Once the monitor type is created you should verify the MP using MPVerify.

Create the Monitor
The final piece is to create a monitor for the new monitor type. This monitor will target the Application
X component class. The monitor is defined as follows

<UnitMonitor

ID=""AuthorMPs._Tutorial .PropertyBags.ApplicationXComponent.FileSizeMonitor"
TypelD=""AuthorMPs._Tutorial .PropertyBags.FileSizeMonitorType"
Accessibility="Internal™
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Target="AuthorMPs.Tutorial .PropertyBags.ApplicationXComponent"
ParentMonitorID="SystemHealth!System.Health.PerformanceState" Enabled=""true">
<Category>PerformanceHeal th</Category>
<OperationalStates>
<OperationalState MonitorTypeStatelD="SizeGreaterThanThreshold"
HealthState="Error" 1D="SizeGreaterThanThreshold"/>
<OperationalState MonitorTypeStatelD="SizelLessEqualThanThreshold"
HealthState="Success" ID="SizelLessEqualThanThreshold"/>
</OperationalStates>
<Configuration>
<IntervalSeconds>60</IntervalSeconds>
<Threshold>10</Threshold>

<Path>$Target/Host/Property[Type="AuthorMPs._Tutorial .PropertyBags.Application
X*]/Path$</Path>

<FileName>$Target/Property[Type="AuthorMPs_Tutorial .PropertyBags.ApplicationX
Component®]/I1D$</FileName>

</Configuration>
</UnitMonitor>

The discovered Path property on the Application X instance and the FileName for the Application X
Component instance is passed as configuration. The monitor will execute every 60 seconds and a
threshold of 10 Kb is set for the file size. Currently there is no alerting defined on the monitor.

Test the MP
The MP is ready to test and you should import the updated MP to Operations Manager. To test the
script you should:

Import the updated MP

Ensure at least one file in the directory you are using is over 10 Kb in size

Go to the Discovered Inventory view and change Target Type to Application X Component
Wait for state of all components to go green (monitor is initialized)

Refresh until the component(s) that has a file size over 10Kb goes red

Bring up the health explorer for the red component

Look at the state change events and observer the context of the state change

NV EWDN R

Review the event log on the agent / server you are testing on and find event ID 100 from the
Health Service Script source and notice that many scripts executed at once

The state change context in the health explorer will show something similar to below:
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‘_ﬁ_ Health Explorer for c.kxt =]
() Reset Health B Recaloulate Health 2] ﬁ' Properties () Help

0 Overrides -

Health monitors for o tst Knaowledge State Change Events (2] |
E@ Entity Health - c.txt [Entity] Tirne X | Fram | To | Operational State
i d A\-'all.al:ullltyl- .t [Entlty]l ”,
() Configuration - c.tat [Entity) . =
Elg-ﬁ Performance - c.kat [Entity] 12/31/2008 132 P Lj k‘f:'
4ed AuthardPs Tutorial PropertyBags. &)
fe( ) Security - cotut [Entiy)
Details
Contexk:
Date and Time: 12031/2003 1:36:28 PM
Property Name Property Yalue
FileSize 171220703125

Ready

You can clearly see the value that was generated for this file and the fact it is over 10Kb causing a state

change.

In the event log you will see that every interval the monitor executes on (60 seconds) one script is run

for every instance of Application X Component. This causes a lot of overhead as the health service is

AL gyAy3d YdzZ GALIE S OAONRLII LINROSaasSa (2 SESOdzS GK
through fixing this.
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Build a Better Script

In this section we are going to rewrite the script in the module type to force only a single execution.

tKA&a OlFly 06S R2yS o6& daAaAy3d GKS 0221 R2gy 02y OSLI
modules of the same type that are configured in exactly the same way then only a single instance of the

module is run and the output is shared between workflows that require it.

What is the Problem?
The reason that the script we wrote previously executed multiple times was the configuration section in
the module type:

<IntervalSeconds>$Config/IntervalSeconds$</IntervalSeconds>

<SyncTime/>

<ScriptName>AuthorMPs.Tutorial .PropertyBags.FileSizeProvider.vbs</ScriptName>
<Arguments>$Config/Path$ $Config/FileName$</Arguments>

The problem here is that we are passing in $Config/FileName$ which ultimately comes from the specific
Application X Component instance that the workflow is being executed against. This means that every
module of this type being used has unique configuration settings. Operations Manager has no option
but to execute multiple instances of these modules.

Fixing the Problem

It is possible to change this behavior by modifying the configuration and doing more work in the script.
The first change is to update the configuration to the module type and remove the instance specific
setting i.e. the file name:

<IntervalSeconds>$Config/IntervalSeconds$</IntervalSeconds>

<SyncTime/>

<ScriptName>AuthorMPs.Tutorial .PropertyBags.FileSizeProvider.vbs</ScriptName>
<Arguments>$Config/Path$</Arguments>

We still pass in the path as a parameter but this is the same for all instances of Application X Component
so now the configuration is the same across each module instance. However we need to update the
script to now output data that can be used for all instances since we are not running the script for a
specific file any longer.
The script needs to be updated to the following:
Option Explicit
Dim oArgs
Set 0Args = WScript.Arguments
iT oArgs.Count < 1 Then
Wscript.Quit -1
End If

Dim sPath
sPath = oArgs(0)
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Dim oFso, oFile, oFolder, oAPl, oBag

Set 0APl = CreateObject("'MOM.ScriptAPI')

Call

OAPI1 _LogScriptEvent(*"AuthorMPs._Tutorial .PropertyBags.FileSizeProvider.vbs',10
0,10,"Script Executed™)

Set oFso = CreateObject('Scripting.FileSystemObject')

Set oBag= 0API .CreatePropertyBag()

if (oFso.FolderExists(sPath)) Then
set oFolder = oFso.GetFolder(sPath)
For Each oFile in oFolder.Files
call oBag.-AddValue(oFile.Name, cDbl(oFile.Size/1024))
Next

End If
Call oAPI .Return(oBag)

In the script we still create a single property bag but this time a value is added for every file in the
directory. An example output is shown below for this script:

<Dataltem type="'System.PropertyBagData"™ time="2008-12-31T13:57:26.9699580-

08:00" sourceHealthServiceld="36A5BFOB-D7B9-4CFA-304E-95526E9EA717"">
<Property Name="a.txt" VariantType="5">0</Property>
<Property Name="b.txt" VariantType="5">17.1220703125</Property>
<Property Name="c.txt" VariantType="5">17.1220703125</Property>
<Property Name="d.txt" VariantType="5">0</Property>

</Dataltem>

So now we can only execute the script once and get data for all instances. The next step is to ensure
that we use only the appropriate data in the monitor so we need to update the monitor type slightly.
Previously we were using the property called FileSize in the monitor type definition for the filters since
this was the name of the property output from the script:

<ValueExpression>
<XPathQuery Type="Double'">Property[@Name="FileSize"]</XPathQuery>
</ValueExpression>

However now we must use the name of the file since there is no longer a property name called FileSize
in the property bag and we only want to evaluate for the specific instance the workflow is running for.
This expression must be updated in both filters in the monitor type definition. We use the file name
configuration property that is already being passed as configuration.

<ValueExpression>

<XPathQuery Type="Double'">Property[@Name="$Config/FileName$"]</XPathQuery>
</ValueExpression>

Test the MP
Test the monitoring in the same way you did previously. You should cause a state change by causing a
file to go over the threshold that was previously under the threshold.

You will see two major differences with this new script and updated monitor type.
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1. The most important change is that only a single script is executed per interval (60 seconds). You
can validate this by review the Operations Manager event log. You should see only a single
event raised every 60 seconds ¢ the module has been cooked down.

2. Secondly when you observe the state change context you will see that the context includes the
entire property bag that was generated:

ﬁ_ Health Explorer for a.txt M=l

(v Reset Health ®'Recalculate Health 2| ﬁPererti_es &) Help

W, Overrides -

Health monitars for a. kst Knowledge State Change Events [2] |
E"‘(ﬁ Entity Health - a.txt [Ertity) Time A | Fram | To | Dperational State
J .&.‘.-'aﬂ.ablht}l- -atat [E ntll_lrl]- ”
) Configuration - a.txk [Entity] -
H . . hy 'y
E|1¢3 Perfarmance - a.txt [Entity) 1273142008 1:32 PM 'uj' &)
H 1.;3 Authortd Pz Tutarial. PropertyB ac
() Security - atst [Entity)
Dietailz
Context:
Date and Time: 12)31/2008 2:07:28 PM
Property Name Property ¥alue
a.kxt 171220703125
b.txt ]
c.kxt 0
d.kxt ]

Ready

What Problems Remain?
There are three major problems with the new approach:

1.

The context is confusing to the customer because there is more data in here than is actually
used for the state change context. As the number of properties being generated from the script
increases this becomes even more confusing

Currently the script is only outputting a single value for each instance and using the instance
identifier as the property name. Suppose we wanted to output multiple values for each
instance e.g. the file size, owner and date change in our example. We would have to name each
of these uniquely as you cannot have duplicate property names in a single property bag. This
becomes cumbersome and error prone

As the size of a property bag increases there will be performance degradation. The entire
property bag is getting passed to many modules that do not require it. There is processing
occurring that is not necessary
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Build an Even Better Script
The previous changes reduced the number of scripts being executed which can result in a huge
performance gain. But we still have some issues to address.

Create Multiple Property Bags
The final change to the MP is to restrict the data being passed to each workflow to only the data
required. This is achieved by generating multiple property bags from the monitoring script.

The new script is shown below:
Option Explicit

Dim oArgs

Set oArgs = WScript.Arguments

ifT oArgs.Count < 1 Then
Wscript.Quit -1

End If

Dim sPath
sPath = oArgs(0)

Dim oFso, oFile, oFolder, oAPl, oBag
Set oFso = CreateObject(*'Scripting.FileSystemObject')

if (oFso.FolderExists(sPath)) Then

Set 0APl = CreateObject(**"MOM.ScriptAPI')

Call
OAPI .LogScriptEvent(**AuthorMPs.Tutorial .PropertyBags.FileSizeProvider.vbs™,10
0,10,"Script Executed™)

set oFolder = oFso.GetFolder(sPath)

For Each oFile in oFolder.Files
Set oBag= 0API .CreatePropertyBag()
call oBag.AddValue(*'FileName', oFile.Name)
call oBag.AddValue(*'FileSize"™, cDbl(oFile.Size/1024))
OAP1 _Add1tem(oBag)

Next

Call oAPI _Returnltems()

End IF

The major change is that now we call CreatePropertyBag once for each instance. Previously we were
only calling it once in the script. Each property bag is added using the AddIitem method on the script AP
and finally Returnltems is called instead of Return.

This will generate a property bag for each instance:

<Collection>
<Dataltem type="System.PropertyBagData"™ time="2008-12-31T14:18:17.4909976-
08:00" sourceHealthServiceld="36A5BFOB-D7B9-4CFA-304E-95526E9QEA717"">
<Property Name="FileName" VariantType="8">a.txt</Property>
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<Property Name="FileSize" VariantType="5">17.1220703125</Property>
</Dataltem>
<Dataltem type="'System.PropertyBagData"™ time="2008-12-31T14:18:17.4919977-
08:00" sourceHealthServiceld="36A5BFOB-D7B9-4CFA-304E-95526E9EA717"">
<Property Name="FileName" VariantType="8">b.txt</Property>
<Property Name="FileSize" VariantType="5">0.0185546875</Property>
</Dataltem>
<Dataltem type="'System.PropertyBagData"™ time="2008-12-31T14:18:17.4919977-
08:00" sourceHealthServiceld="36A5BFOB-D7B9-4CFA-304E-95526E9EA717"">
<Property Name="FileName" VariantType="8">c.txt</Property>
<Property Name="FileSize" VariantType="5">0.900390625</Property>
</Dataltem>
<Dataltem type="'System.PropertyBagData" time="2008-12-31T14:18:17.4919977-
08:00" sourceHealthServiceld="36A5BFOB-D7B9-4CFA-304E-95526E9EA717"">
<Property Name="FileName" VariantType="8">d.txt</Property>
<Property Name="FileSize" VariantType="5">0</Property>
</Dataltem>
</Collection>

Notice that | now add two values to each property bag ¢ the file name and size. The name will be used
later to filter only the required property bag.

Filtering Out Unnecessary Data

Once the script has been changed, the next step is to filter out the unwanted property bags. When the
monitor workflows are running they will be created for each instance of Application X Component.
Therefore we want to filter out all except the instance the workflow is running for. This can easily be
done by modifying our custom data source module type and adding a filter. A new module is added to
the member modules section of the module type as follows:

<ConditionDetection ID="Filter" TypelD="System!System.ExpressionFilter'>
<Expression>
<SimpleExpression>
<ValueExpression>
<XPathQuery Type="String">Property[@Name="FileName"]</XPathQuery>
</ValueExpression>
<Operator>Equal</Operator>
<ValueExpression>
<Value Type="String">$Config/FileName$</Value>
</ValueExpression>
</SimpleExpression>
</Expression>
</ConditionDetection>

Finally the composition of the module type is updated to add the filter after the script data source.

<Composition>
<Node ID="Filter'>
<Node ID="DS"/>
</Node>
</Composition>

This will result in only a single property bag being output from the module type. The exact property bag
is dependent on the instance that the workflow using the module type is targeted at.
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The final change before testing this is to update the monitor type again. Now we are back to a single
property bag in the monitor workflows so we can change both filter expressions back to their original
values:

<ValueExpression>
<XPathQuery Type="Double'">Property[@Name="FileSize"]</XPathQuery>
</ValueExpression>

Test the MP

Once these updates have been made, import the management pack and once it is downloaded make a
change to the file sizes to cause a new state change. Once again review the event log and the context of
a state change.

You will find that only a single script is run on each interval as before but now the context of each state
change only shows the data relevant to the instance being monitored:

#, Health Explorer for b.txt =1
(+) Regset Health ' Recalculabe Health 2| ﬁ' Properties (@) Help

0 Overrides ~

Health maonitars for bt Knowledge | 3tate Lhange Events [4) I

-9 Ertity Health - b.txt [Entity) Time 3 | Frari | Ta | Operational | =
() Awailability - bkt [Enlity)
(_ Configuration - btxt [Entity] s
Perfarmance - bkt [Entity) 12/3172008 207 PM @ @ ]
o3 AuthortPs. Tutorial PropertyBags.Applh | 12,51 /2008 1:36 PM ) 3
()} Security - butat (Entity) 4
Details
Context:
Date and Time: 12/31/2008 2:29:28 PM
Property Name Property ¥alue
FileMame b.kxk
FileSize 51334765625

Ready
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