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WebSphere ® Business Monitor V6.1

Test client and user defined functions
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Updated February 15, 2008

This presentation introduces using the test client and user defined functions in WebSphere
Business Monitor Version 6.1.
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Goals

= Introduce WebSphere Business Monitor V6.1 test
client and user defined functions

Test client and user defined functions © 2008 IBM Corporation

This presentation should give you a good understanding of the Monitor support for the test
client and user defined functions.
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Agenda

= Monitor test client and script options

= User defined function definitions in Java, data
mappings and use in a monitor model

Test client and user defined functions © 2008 IBM Corporation

You will see the monitor test client and some of the options to use when creating test
scripts. You will also review user defined functions definitions in Java, how to map Java
data to XPath data and how to use a user defined function in a monitor model.
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Section

Monitor test client

© 2008 IBM Corporation

This section will delve into the details of the Monitor test client.
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Integrated test client
= Create/emit events using the integrated test client

= You can create scripts containing the events that you create

Integrated test client

Monitor model events Test script

or madel, you can create an instance of any event definition included in the madel, Add the  You ¢ dsting one. To add new ftems
e to the test script on the right hand side by clcking the plus icon inta

cript or load an exi
it i e left hand side.
i sAndTacks |
Common base event data
= » Predefined data
Launch Inteqgrated Test Client
. N » Property data element
Generate Monitor J2EE Projects
| ~ Extended data element El
Event details

(B | |
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There is an integrated test client which can be beneficial in the development environment.
In the project explorer, you can launch the test client, then you can specify the event
definitions that you want to work with. For each event definition, you can supply values for
each field in the event, and then you can save a script that saves the events with the

values along with the ordering of the events. So you can easily create a test sequence of
events, save them and re-run them at a later time.
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Monitor test client

= Script options
» Sleep — simulate a delay between events
» Import — import a file containing events

Emit Ackivitw_Ewvent
Sleep 500 ms

Import CHallEvents. cml
Emit Ackivitw_Ewvent
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There are two options which are available to your test script. The sleep option allows you
to simulate a delay between event submissions. You are prompted for the number of
milliseconds for the delay. The import option allows you to specify a path to an XML file
where your events are defined.
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Monitor test client default events

+ Extended Data Element

= Common base event (6.0.2) style event definitions
» You can enter values for each extended data element  even aofriion: [activevert =]

Monitor Model: | ClipsAndTacks

Iame | Tvpe | Value
ActivityEventData noValue
[=] OrderBOData noValue

arderMurnber skring

custamerMumber string

orderstate skring

city skring
= XSD style event definitions

Event details

~ Event part details

» You can enter values for each event part element

Mame | j(x] | Type | Path

My Event Parkl My

.| aeiOrderBoData

Event Pa,., ae:ActivityEventData  che:CommonBaseEve, ..
VEl a cheiCommonBaseEve...

hame Type | ‘alue

aeiarderbumber string
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In the event definitions drop down, you will also see the event definitions for all event
definitions in the model. For common base event version 6.0.2 style events, you can enter
values for data elements in the section for extended data elements. For XSD style events,

you can enter values for each event part element.
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Section

User defined functions

© 2008 IBM Corporation

This section will delve into the details of user defined functions.
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User defined functions (UDF)

= UDFs are implemented in Java by a UDF developer

= Monitor model developer can reference the UDF in maps,
triggers, correlation, filters including metrics and KPIs

» UDFs can be used in XPath 2.0 expressions

[t | [ttt |

fn:concat ("The estimated cost is: ", xs:string(
usr:get-cost-estimate (projectDuration, projectStart, costOfMaterial)))

 [userdefned et | [ meticret

© 2008 IBM Corporation

Test client and user defined functions

New in 6.1 is the ability to create user defined functions in Java. These can be used to
access external data or to do specialized calculations. They can be referenced in
expressions which are used in metric maps, triggers and in KPI expressions. Expression
support is based on XPath 2.0. In this example, the return value of a user-defined XPath
function named get-cost-estimate is used as an argument to the built-in function concat -
which concatenates two String values. Since the value returned by get-cost-estimate is
not a String, the return value is passed first to the built-in function string to convert the

value to a String.
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Author UDF

= Use Java 1.5 annotations to mark methods defining UDFs

import static java.lang.Math.random:

import com.ibm.whimonitor.xml.expression.udf.XPathFunction;
import com.ibm.whimonitor.xml.expression.udf.ZPathType;
import jasva.math.Biglnteger:

import jeva.math.Biglecimal:

public class CostFunctions {

public static final String NAMESPACE = "http://cost.functions.com/expression™:
/%% Calculate the cost from an external source */
public static

BXPathFunction|
namespacelame = NAMESFPACE,
localName = "ocostl™,
description = "calculate the cost based on task duration days™,

isbeterministic = true,
izZelfContained = true,
callingConvention=XPathFunction.CallingConvention. JAXE
!
Biglecimal costl(BigInteger nunberDays) |
/¢ here you could get the cost from a database,

/¢4 but we use a random function for simplicity for this example.
/¢ random returns a double between 0 and 1.

return new BigDecimal (nuberDays.doubleValue () ¥ (randomi] * 10]):
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The Monitor Model Editor does not provide any special editing capabilities for writing user-
defined XPath functions. This is because UDFs are Java classes and packages that can
be easily developed using a Java project. The only requirement is to use Java 1.5
annotations to mark methods that are going to be used as UDFs.
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Annotations

= XPath function properties

» namespaceName

= The namespace in which the function is defined. For example:
http://www.example.org/math/functions

» localName
= The function name. For example: sqrt, first-index-of, last-index-of, ...

» description [ default =™ ]

= An optional description of the function, for display in expression content
assist

» descriptionKey [ default =" ]
= An optional pointer (bundle-name/key) to a localized description
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These are the XPath function properties which are annotated in the Java class. You can
define the namespace, the function name, a description and an optional pointer to a
localized description. Check the information center for the full list of annotations.
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Argument and return value mappings

For Parameters For return values
» XsString > String » String > XsString
» XsInteger > Biglnteger » Biginteger > XsInteger
» XsInteger > BigDecimal » Biginteger > XsDecimal
» XsDecimal > BigDecimal » BigDecimal > XsDecimal
» XsBoolean > Boolean » Boolean > XsBoolean
» XsDateTime > XMLGregorianCalendar  » XMLGregorianCalendar > XsDateTime
» XsDate > XMLGregorianCalendar » XMLGregorianCalendar > XsDate
» XsDuration > Duration » XMLGregorianCalendar > XsTime
» XsTime > XMLGregorianCalendar » Duration > XsDuration

» Calendar > XsDateTime
» UUID > XsString
» URI > XsString

Test client and user defined functions © 2008 IBM Corporation

Since you are implementing a Java method that will be used as an XPath function, you
need to be aware of the mappings from Java to XML data types.

Monitor currently supports eight primitive XML Schema data types which are listed in this
table.
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= Expression content assist will
offer UDFs together with built-
in functions, using the model-

Monitor model editor expression support

defined namespace prefixes fi Fistartswith
. . S fistringdength
» fn functions are predefined S frisubstring()
XPath 2.0 functions ofp o T

. . o th:
» xs functions are predefined 2 s it
i S usr-mathisqrt()
XML schema functions el ot e
fy usrstrgilast-index-of()

= Validator will validate fe xsibooiean()

argument types and return
types

Test client and user defined functions
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Expression content assist shows you the user defined functions together with built-in
functions, using the model-defined namespace prefixes. fn functions are predefined
XPath 2.0 functions. xs functions are predefined XML schema functions. The monitor
model editor validator will validate both the argument types and return types for your user

defined functions.
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External function libraries in monitor model
editor
x
‘ . Select external function libraries
- SeIeCt the eXternal funCtlon Select the JAR Files that include the user defined functions you wish to access within this
Iibraries.“’ pop_up menu Option monitor project. Be sure bo also incude any JAR files needed to satisfy dependencies.
in the project explorer for the Hane [eat | s |
monitor model & costFunctions. jar C: ftemp add External 18Rs. .
. . Remoye
= Specify all JAR files that
include user defined functions
to be used in the monitor
project.
@ Cancel |
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To use the user defined functions in the monitor model editor, you need to define the JAR
file in the external function libraries dialog. First right click on the monitor model in
guestion, and then select ‘External function libraries’. Here you specify all JAR files that
include user defined functions to be used in the model, and all JARs that make up the
dependency tree for those functions.
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User defined functions in monitor model editor
(5 st NG :

Monitor Details Model E
=] 53 ClipsindTacks * Monitor Details
12 ClipsindTacks MC Edit the details of the model, The timestamp is required to identify the version of the model,

= ClipsAndTacks Key

- by I: ,¢| ClipsAndTacks ‘

{1 country
/g Order End Time Name: | ClipsandT acks l
-zl Order Fulfilment Duration Description: -

] Order Start Time

gl Order Status

~{m boralPrice X

:'3' Cancel Trigger

= Hew Order Trigger Time Stamp (UTC): [ 2007-09-11T12:07:302 |
=# Ship Order to Customer Trigges
& Activity Event

q;’ Mew Crder Event
~[F8 Ship Counter  User-Defined XPath Functions

Specify and assign a prefix to the user-defined function libraries that are available For use within this monitor model.

- @ costMain: htkp: ficost Functions, comjexpression

@ costOther:http: fimaore, costfunctions, com/expression

Monitoring Context Timer
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For a given monitor model, the available user-defined functions are shown in a tree at the
root model level, with the prefix and namespace listed for them.

If you have just added a external function library, the functions will not show in this list until
you click the edit button for this list. Adding new functions and editing existing namespace
prefixes is done using the ‘Edit..." button.

If you update a namespace prefix, the refactoring wizard will automatically update existing
expressions that are using the current prefix.
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Adding user defined functions

= When the ‘Edit..." button is pressed in the user-defined function section:

+4= Manage User-Defined XPath Functions ll
Manage user-defined functions

Select the namespaces that contain implementations of the user-defined functions you want to use, You can -I% 1

also customize the prefix assigned to each namespace, L )

E? costMain:http: ffcost. functions, comexpression
E? costOther:http: fimore., costfunctions. comfexpression

Selected function library: hitp://more.costfunctions.com/expression
Function prefix library:  costOther

7 = Back Mext = | Finish I Canicel
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When you click to edit the user defined functions in the model, a tree shows all Java
classes in the external functions libraries for the model. Namespaces require a prefix.

This can be accomplished by selecting the tree node and updating the namespace in the
field below.

You can choose which classes to make available to the model by using the check boxes.
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Summary

= You reviewed the Monitor test client and user
defined functions

Test client and user defined functions © 2008 IBM Corporation

In this presentation you have reviewed the integrated test client and user defined functions
in WebSphere Business Monitor version 6.1.
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Feedback

Your feedback is valuable

You can help improve the quality of IBM Education Assistant content to better
meet your needs by providing feedback.

= Did you find this module useful?
= Did it help you solve a problem or answer a question?

= Do you have suggestions for improvements?

Click to send e-mail feedback:
mailto:iea@us.ibm.com?subject=Feedback about WBMonitorV61 TestClient UDF.ppt

This module is also available in PDF format at: ../\WBMonitorV61 TestClient UDF.pdf
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You can help improve the quality of IBM Education Assistant content by providing
feedback.
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Trademarks, copyrights, and disclaimers

The following terms are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both:

IBM WebSphere

Java, and all J based ks are ks of Sun Micrc 1s, Inc. in the United States, other countries, or both.

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice. This document could include
technical inaccuracies or typographical errors. IBM may make improvements or changes in the products or programs described herein at any time without notice. Any
statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. References in this
document to IBM products, programs, or services does not imply that IBM intends to make such producls programs or services available in all countries in which IBM
operates or does business. Any reference to an IBM Program Product in this document is not intended to state or imply that only that program product may be used.
Any functionally equivalent program, that does not infringe IBM's intellectual property rights, may be used instead.

Information is provided "AS IS" without warranty of any kind. THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY
WARRANTY, EITHER EXPRESS OR IMPLIED. IBMEXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR NONINFRINGEMENT. IBM shail have no responsibility to update this information. IBM products are warranted, if at all, according to the terms and
conditions of the agreements (for example, IBM Customer Agreement, Statement of Limited Warranty, International Pro%ram License Agreement etc.) under which
they are provided. Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly
available sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of performance, compatibility or any other
claims related to non-IBM products.

IBM makes no representations or warranties, express or implied, regarding non-IBM products and services.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or copyrights. Inquiries regarding
patent or copyright licenses should be made, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785
WA,

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. All customer examples described are presented
as illustrations of how those customers have used IBM products and the results they may have achieved. The actual throughput or performance that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/O configuration, the storage configuration,
and the wo:jkllgad processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the
ratios stated here.

© Copyright International Business Machines Corporation 2008. All rights reserved.

Note to U.S. Government Users - Documentation related to restricted rights-Use, duplication or disclosure is subject to restrictions set forth in GSA ADP Schedule
Contract and IBM Corp.
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