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IBM Tivoli Monitoring (ITM) is a powerful environment that gives you the ability to
monitor virtually any type of resource. This tutorial shows you how easily you can
build custom monitoring capabilities into ITM using the ITM Resource Model Builder.
Resource Models provide a structured environment to provide resource status
analysis, notification of significant events, and even automatic corrective measures.
ITM Resource Model Builder is an IDE that simplifies the process of creating and
debugging Resource Models.

Section 1. Before you start

About this tutorial

This tutorial will give you hands on experience creating a resource model using the
ITM Resource Model Builder and installing it in an existing ITM environment. The
scenario for this tutorial demonstrates how to use the resource model to monitor all
the processes on the system. If a process is taking more than 40% CPU, it will
terminate that process.
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Prerequisites

You must have the following applications installed to successfully complete the steps
in this tutorial:

* IBM Tivoli Monitoring V5.1.1
» IBM Tivoli Monitoring Resource Model Builder V1.1.1.

* A Windows 2000 professional or Windows XP professional system
Note: ITM Resource Model Builder runs only on Windows XP and
Windows 2000, however, it can be used to develop resource models
which can be deployed on many different platforms.

IBM Tivoli Monitoring V5.1.1 can be downloaded from the IBM Software Mall.- In
order to access the Software Mall, you must join PartnerWorld for Developers and
purchase the value pack.

Should | take this tutorial?

This tutorial is for IBM Tivoli administrators interested in extending or customizing
IBM Tivoli Monitoring to monitor their enterprise resources such as applications or
hardware.- This tutorial assumes a basic working knowledge of IBM Tivoli
Monitoring.

Overview

Resource models are used at an endpoint to collect and analyze data regarding the
state and performance of different resources, such as disks, memory, CPU, or
applications. After you create a resource model, add it to your Tivoli management
region.

IBM Tivoli Monitoring provides a set of default resource models. You can use IBM
Tivoli Monitoring Resource Model Builder to expand the collection of available
resource models according to the requirements of your system.

When you create a resource model, you specify information that controls the
behavior of the resource model such as the following:

* Thresholds you do not want a resource to exceed
» Events to generate if a monitored resource state is not satisfactory

» Automated corrective actions for specific events
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» Parameters to specify particular resources of interest

In addition, you can also specify that the monitoring results must be sent to the Tivoli
Enterprise Console server or Tivoli Business Systems Manager. Event notifications
enable you to perform more complete enterprise management of all your resources.

Settings that you configure are automatically included in the decision tree script. The
script contains the settings and the monitoring algorithm that governs the runtime
behavior of the resource model. The monitoring algorithm is developed using either
Visual Basic or JavaScript.

Section 2. Prepare the environment

Overview

The ITM Resource Model Builder is based on IBM's Eclipse open source IDE.- As
such, it follows the conventions for working within that environment.

Start the ITM Resource Model Builder by selecting Start => Programs => IBM
WebSphere Studio => Resource Model Builder 1.1.1.

When the ITM Resource Model Builder is started, you will be presented with the
following layout.

Here, projects in which the resource model workspace files are stored are located on
the left, the editor for the resource model appear in the middle, and views which
present information about the resource model appear at the bottom.

Create a project

Since resource models are located in projects, you must first create a project before
you can create a resource model with the wizard. To create a Tivoli Management
Project:

1. Select File => New from the menu bar.

2. Select Project to display the New Project window.

3. Select Tivoli Management Project from the left pane to display it in the
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right pane.

4. Click on Tivoli Management Project in the right pane to highlight the
name.

5. Click Next to display the Project Name window.

6. Enter a name for the project in the Project name text box (for example,
Tutorial).

7.  Optionally, uncheck the Use default check box and specify a different
directory location for the project.

8. Click Finish.

Section 3. Create a simple resource model

Start the wizard
The simplest way to create a Resource Model is to use the Basic Resource Model
Wizard provided by Resource Model Builder.- This wizard allows you to easily

specify the source for your data and the logic upon which events will be generated
without having to enter into some of the more complicated resource model concepts.

To start the wizard, select File => New => Basic Resource Model Wizard.

Select the script language and platforms
Select JavaScript as the scripting language selection and w32-ix86 as the platform.

Click Next to go to the data source selection page.

Select the data source

Select CIM/WMI as the data source.

Select the CIM class
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The information you want to use is in the CIMV2 namespace, which is the default
namespace used in the next dialog. To pull information about the processes running
on the machine,- search through the classes in r oot \ Cl M2 to find

TMW Resour ce. Expand it and select TMW_Process.

Resource Model Builder ships with several examples for many platforms, including
Linux, AlX, and Solaris that include CIM based data sources which can be reused in
your own customized resource models.

Note that if you were building a resource model for another platform, such as UNIX,
you would need to import the CIM class definitions for the resource you want to
monitor using the Mof Compiler.

Click Next.

Select the class properties

Specify which class properties you want. Process will already be selected, but you
need to select ID and PercentProcessorTime. Double click the properties to move
them over to the Selected field.

Click Collection Test to see what information is returned.-

In the collection test you'll notice metrics such as Idle and _Total you'll want to
exclude. In order to exclude items, set conditions to filter. If there is a particular
server process that you want to allow more CPU (for example, Apache) then that
process name should be excluded as well.

Click OK to close the Collected Instances window.

Set the filtering conditions

You can use the Resource Model Builder to set filtering conditions if the resource
model is being developed to run on Windows based platforms. For resource models
that run on other platforms, set filters using the scripting language (JavaScript).

To use the Resource Model Builder to set filters:
1. Double-click the Process field and enter the condition Pr ocess <>
(not equal to) "Idle".

2. Click OK.
Note: the process name is case sensitive.
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3. Click AND, then double click Process again.
4.  Now set the condition to not equal to (<>) _Total.

5. Click OK.

Now when the resource model runs it will not include Idle or Total
processes in the evaluation.

CIM Data Source Wizard
Set Filtering Conditions a®
@
twin 1238 Onily] A fiter mby b wsed 00 bt e number oF INglances retieved during (333 colecton. Fiters are dreated uing the propertes n e E"
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Selected Clogs: root\cew:TMW_Process
Selecied Properbes Fiterng Condtions
Mg D Corditon
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pe_' c :ﬁ"?:_e-sa-av" e | &R | AND
Frocess Prooess £
Deiete |
Filtering Query
SELECT ID PercentFrooessor Tine Process FROM THW_Prooess WHERE Process <> *_Total” AND Process <> Tde”
Coliecton Tess
Held < flack Lyt > Cancel ]

6. Click Next.

Create the triggering condition

To know when a process is taking up more than 40% of the processor time, define
the triggering condition.

1. Double click PercentProcessorTime.

2. Enter > (greater than) and 40 for the PercentProcessorTime, 3 for the
number of occurrences before an event is triggered (this is the
persistency check), 1 for the number of allowed monitoring cycles, and
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CRI TI CAL for the event severity. TEC and TBSM are not configured so
uncheck those boxes.

3. Click OK.

{® Event Triggering Condition E‘I

Ly,
Create a new event tiggerng condtion E]"

PercentProcessorTimse |> Ll |4ﬂ
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Event sevearity

[errmicaL |
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I~ Send this event to TEC

I [e | Cancel

You should now see this set as an event trigger.

4. Click Next.

Select properties to log

Select all of the properties so that they are logged. Click Finish.
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CIM Data Source Wizard
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Click Finish again to see the summary page.

Review default internal names
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The internal names for the various resource model pieces are used
programmatically in the decision tree script.- Continue with the defaults by selecting
Next and set the cycle time to 30 seconds. Click Next.

Save the resource model

Select the folder to save the resource model by clicking the project name (for
example, Tutorial) and then click Finish to save the resource model.

Section 4. Add an automatic corrective action
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Overview

In this section, you'll use the resource model editor to add an automatic corrective
action that will be triggered when an event is generated.

You should now see the main editing screen for resource models.

Add process ID information to the event

Now, remember the goal was to assure no process took over 40% of the CPU. One
way to automate this is to create an event action that kills any process that
generates an event based on our criteria defined previously.

1. Expand the Events tree and click
EV_TMW_Process_PercentProcessorTime_too_high.

2.  Under the Attributes, you'll see Per cent Processor Ti ne ( NUMERI C)
Upper Bound (NUMERI C), and Process ( STRI NG) .

3. Add the ID property: Click Add and enter this attribute (ID) with the
NUMERIC type.

4. Define the action to be executed. Click the Actions button.

For this exercise you will be running a command file that runs an NT program called
nt pr oci nf 0. exe that can kill a process based on the ID number.

Add the automatic corrective action

1. Click Add Program and define the program actions. The internal name
can be anything you want, but keep it short, and don't use spaces or
dashes.

2.  For the shell command, use the full path and file name to the command
file:c: /tnp/ ntkill.You'l create the command file in the next step.

3. Finally, give it a descriptive name and description of your choice.

4. Close all of the dialog boxes so you are back to the Resource Model
Builder main panel.
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Create the process termination script

1. Keep the Resource Model Builder open (you'll come back to it).
2. Goto aDOS prompt to create the command file.

3. Change to the directory you specified for the Shell Command in the above
exercise by entering cd \t np.

4. To create the command file enter not epad ntkill.cnd.

5.  Enter the following commands:

@et /a | NTEGER Pl D=EV_TMN Pr ocess_Per cent Processor Ti me_t oo_hi gh_I D
@: \tnp\ nt proci nfo. exe -k % NTEGER_PI D%

6. Save and exit. You will need to copy nt proci nf 0. exe tothe\t np
directory for this to work. You can find this on a TMR server in the
\Tivoli\bin\Icf_bundle.40\bi n\w32-i x86\t ool s directory.

Section 5. Test the resource model

Start the resource model

If you are developing a resource model for a Windows-based platform, before
creating the package you can test the resource model and action directly using
Resource Model Builder. For resource models that aren't Windows-based, you need
to test it from the platform it is developed to run on.

To test the resource model using Resource Model Builder, return to the Resource
Model Builder, click the Source tab, and click the Start icon.

Start a CPU stressing program

You used a program called CPU Stress
(http://users.cybercity.dk/~dsl47489/Progs/CPUstress.html) to act as the offending
program that the resource model will terminate.- This program can be downloaded.
You must copy it to the \ t np directory.- A similar program called cpustres is
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available to MSDN subscribers in the Resource Kit.

To run CPU Stress:

1. Goto Start =>Run...
2. Enterc:\tnp\CPUstressl. 0. 2. exe.

3.  Set the activity level for Thread 1 to Busy.

Verify that an event is generated
Watch the bottom of the Resource Model Builder in the Resource Model Builder

Event Viewer for this program to show up as an event. Once the count goes to 3
occurrences, the CPU Stress program should be killed.

Test the logging output
Resource Model Builder also has a Resource Model Builder Logging Viewer that

allows you to see data that would be sent to a local database for use by the ITM
Web Health Console or for storage in the Tivoli Enterprise Data Warehouse.

To get data to show up in the Resource Model Builder Logging Viewer, add a
statement to the resource model script.
In the VisitTree function, after the line

hPropTabl e = Svc. Creat eMap()
add the line

Svc. Enabl eLoggi ng(1);

Section 6. Build and install the resource model

Build the resource model package

The last step is to build the package. Select ITM/Generate Package from the menu
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bar. Give the package a name.

Install the resource model into ITM
You are now ready to add this Resource Model to your ITM installation.
For convenience, create a shortcut on the Windows Desktop for a command prompt
with the Tivoli environment set:
1. Right click on the Desktop and select Create/Shortcut.

2. Inthe location field enter:
C:\ W NNT\ syst en82\ CVD. EXE / k C:\ W NNT\ syst enB82\ dri vers\etc\Tivoli\setup_env.cnd

3. Click Next and name the shortcut Ti vol i .

4.  Open a Tivoli prompt and change to the directory where you saved the
resource model. If you used the example above, enter cd\ to make sure
you are at the root of c: \ .

5. Use the wdnr mcommand to add the resource: At the prompt, enter bash,
which will take you to a Bash prompt where you can execute Tivoli shell
commands. To see the syntax of the command, enter wdnt mat the
prompt.

6. To add aresource model, enter wdnr m - add
W zRM TMW Pr ocess_CPU. t ar (if you named your resource something
different use that name).

7.  To verify the resource model was added, enter wdntm -1 i st .

You can now create and distribute a profile with this Resource.

Section 7. Wrap up

Summary

In this tutorial you created, tested, and installed a basic ITM resource model.-
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Resource Models can be very powerful and provide a great deal of flexibility for
monitoring a wide range of enterprise resources.- The links in the Resources will
provide additional information to help you get started.
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Resources

Learn

* The Tivoli Software Information Center is the home for all the documents you'll
need to get started with IBM Tivoli Monitoring Resource Models.

* IBM Tivoli Monitoring Version 5.1.1 Creating Resource Models and Providers is
an IBM Redbook that will give you the knowledge to create much more powerful
resource models.

» Stay current with developerWorks technical events and Webcasts.
Get products and technologies

» Build your next development project with IBM trial software, available for
download directly from developerWorks.

Discuss

» Participate in the discussion forum for this content.
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