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About This Document

This document describes how to use the BEA WebL ogic Server™ management APIs
to configure and monitor WebL ogic Server domains, clusters, and server instances.

The document is organized as follows:

m  Chapter 1, “Overview of WebLogic IMX Services,” which describes the
WebL ogic Server management interface and provides overviews of WebL ogic
Server MBeans, MBean home interfaces, and the distributed management
architecture.

m  Chapter 2, “ Accessing WebL ogic Server MBeans,” which describes how to
access WebL ogic Server MBeans from a client application.

m  Chapter 3, “Accessing and Changing Configuration Information,” which
provides examples for retrieving and modifying the configuration of WebL ogic
Server resources.

m  Chapter 4, “Using WebL ogic Server MBean Natifications,” which describes how
to listen and respond to WebL ogic Server MBean notificationsin aclient
application.

m  Chapter 5, “ Accessing Runtime Information,” which provides examples for
retrieving and modifying runtime information about WebL ogic Server domains
and server instances.

m  Chapter 6, “Monitoring WebL ogic Server MBeans,” which describes how to
monitor WebL ogic Server MBean attributes from a monitor MBean.

Note: The WebLogic Security Service provides MBeans and tools for generating
additional M Beans that manage security on a WebLogic Server. These
MBeans are called Security MBeans and their usage model is different from
the one described in thisdocument. For information on Security M Beans, refer
to the Developing Security Services for WebLogic Server guide.
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Audience

This document is written for independent software vendors (1SV's) and other
developerswho areinterested in creating custom applicationsthat use BEA WebL ogic
Server facilitiesto monitor and configure applications and server instances. It assumes
that you are familiar with the BEA WebL ogic Server platform and the Java
programming language, but not necessarily with Java Management Extensions (JM X).

While the document describes how to access and use the Managed Beans (M Beans)
that WebL ogic Server provides, it does not describe how to create your own, additional
MBeans. For information about creating and using MBeansin addition to the onesthat
WebL ogic Server provides, refer to the IMX 1.0 specification, which you can
download from http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html

e-docs Web Site

BEA product documentation is available on the BEA corporate Web site. From the
BEA Home page, click on Product Documentation.

How to Print the Document

viii

Y ou can print acopy of this document from a Web browser, one main topic at atime,
by using the File —Print option on your Web browser.

A PDF version of this document is available on the WebL ogic Server documentation
Home page on the e-docs Web site (and al so on the documentation CD). Y ou can open
the PDF in Adobe Acrobat Reader and print the entire document (or a portion of it) in
book format. To access the PDFs, open the WebL ogic Server documentation Home
page, click Download Documentation, and select the document you want to print.

Adobe Acrobat Reader is available at no charge from the Adobe Web site at
http://www.adobe.com.
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Related Information

The BEA corporate Web site provides al documentation for WebL ogic Server. The
following BEA WebL ogic Server documentation containsinformation that is relevant
to understanding how to use the WebL ogic Server management services.

m BEA WebL ogic Server Documentation (available online):
e Administration Guide
e Programming Guides
e WebLogic Server API
m The Sun Microsystems, Inc. Javasiteat ht t p: //j ava. sun. conl

m TheJMX 1.0 specification and APl documentation at
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html

Contact Us!

Y our feedback on BEA documentation isimportant to us. Send us e-mail at
docsupport@bea.com if you have questions or comments. Y our comments will be
reviewed directly by the BEA professionals who create and update the documentation.

In your e-mail message, please indicate the software name and version you are using,
aswell asthetitleand document date of your documentation. If you have any questions
about this version of BEA WebL ogic Server, or if you have problemsinstalling and
running BEA WebL ogic Server, contact BEA Customer Support through BEA
WebSupport at http://www.bea.com. Y ou can also contact Customer Support by using
the contact information provided on the Customer Support Card, which isincluded in
the product package.

When contacting Customer Support, be prepared to provide the following information:
m Your name, email address, phone number, and fax number

m Your company name and company address
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®m Your machine type and authorization codes

m  The name and version of the product you are using

m A description of the problem and the content of pertinent error messages

Documentation Conventions

The following documentation conventions are used throughout this document.

Convention

Item

boldface text

Indicates terms defined in the glossary.

Ctrl+Tab

Indicates that you must press two or more keys simultaneoudly.

italics

Indicates emphasis or book titles.

nonospace
t ext

Indicates code samples, commands and their options, data structures and
their members, data types, directories, and file names and their extensions.
Monospace text a so indicates text that you must enter from the keyboard.

Examples:

#include <iostreamh> void main ( ) the pointer psz
chrmod u+w *

\tux\ dat a\ ap

. doc

tux. doc

Bl TMAP

f | oat

nonospace
bol df ace
t ext

Identifies significant wordsin code.
Example:
void commit ()

nonospace
italic
t ext

Identifies variables in code.
Example:
String expr
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Convention

Item

UPPERCASE Indicates device names, environment variables, and logical operators.
TEXT Examples:

LPT1

SIGNON

OR
{} Indicates a set of choicesin asyntax line. The braces themselves should

never be typed.

[]

Indicates optional itemsin a syntax line. The brackets themselves should
never be typed.

Example:

buil dobjclient [-v] [-0 nane | [-f file-list]...
[-] file-list]...

Separates mutually exclusive choicesin a syntax line. The symbol itself
should never be typed.

Indicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand line

m  That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other information
The dllipsisitself should never be typed.

Example:

buildobjclient [-v] [-0 nane ] [-f file-list]...
[-1 file-list]...

Indicates the omission of items from a code example or from a syntax line.

The vertical ellipsisitself should never be typed.

Programming WebL ogic Management Services with IMX
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CHAPTER

1

Overview of WebLogic
JMX Services

To provide open and extensible management services, WebL ogic Server implements
the Sun Microsystems, Inc. JavaM anagement Extensions (JMX) 1.0 specification. All
WebL ogic Server resources are managed through these IM X -based services, and
third-party servicesand applicationsthat run within WebL ogic Server can be managed
through them as well.

The WebL ogic Server Administration Console and the webl ogi c. Adni n utility use
WebL ogic IMX APIstoimplement their management services. Y ou can also usethese
APIsto build your own, specialized management utilities. For example, you can build
amanagement utility that uses IMX APIsto monitor your application’s use of JDBC
connection pools. If usage falls outside a set of allowable parameters, your utility can
use the APIs to adjust the size or configuration of the connection pools. Y our utility
could also include code that sends an email to alert a system administrator of the
configuration change.

WebL ogic Server implements the IMX 1.0 specification and adds its own set of
convenience methods and other extensions to take advantage of the WebL ogic Server
distributed environment. This topic provides an overview of the WebL ogic Server
JMX services:

m “WebL ogic Server Managed Resources and MBeans’ on page 1-2
m “MBean Servers and the MBeanHome Interface” on page 1-16
m “Notifications and Monitoring” on page 1-20

m “The Administration Console and the weblogic.Admin Utility” on page 1-20

Programming WebL ogic Management Services with IMX 1-1



1 overview of WebLogic JMX Services

To view the IMX 1.0 specification, download it from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The API
documentation isincluded in the archive that you download.

WebLogic Server Managed Resources and
MBeans

1-2

Subsystemswithin WebL ogic Server (such asJM S Provider and JIDBC Container) and
theitemsthat they control (such asJM S serversand JDBC connection pools) arecalled
WebL ogic Server managed resour ces. Each managed resource includes a set of
attributes that can be configured and monitored for management purposes. For
example, each JDBC connection pool includes attributesthat defineits name, the name
of itsdriver, itsinitial capacity, and its cache size. Some managed resources provide
additional methods (operations) that can be used for management purposes. The
WebLogic IMX services expose these management attributes and operations through
one or more managed beans (MBeans). An M Bean is a concrete Java class that is
developed per IMX specifications. It can provide getter and setter operations for each
management attribute within a managed resource along with additional management
operations that the resource makes available. (See Figure 1-1.)

Figure1l-1 Managed Resources and Managed Beans

WebLogic Server \
Managed Resource Managed Bean
Management Attribute-A get Managenent Attri but e- A
Managenent Attri bute-B 1 set Managenent Attri but e- A
*

Managenent Oper at i on- A get Managenment Attri bute-B

set Managenent Attri bute-B

Managenent Oper ati on- A

Na

_/
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WebLogic Server Managed Resources and MBeans

WebL ogic Server MBeans that expose attributes and operations for configuration a
managed resource are called Configuration M Beans while MBeans that provide
information about the runtime state of a managed resource are called Runtime
MBeans. The functions of configuring resources and viewing data about the runtime
state of resources are sufficiently different in aWebL ogic Server domain that
Configuration MBeans and Runtime MBeans are distributed and maintained
differently.

This section contains the following subsections:

m “Basic Organization of aWebLogic Server Domain” on page 1-3

m “MBeansfor Configuring Managed Resources’ on page 4

m “MBeansfor Viewing the Runtime State of Managed Resources’ on page 1-12
m “Security MBeans’ on page 1-15

m “Non-WebLogic Server MBeans’ on page 1-16

Basic Organization of a WebLogic Server Domain

A WebL ogic Server administration domain isalogically related group of WebL ogic
Server resources. Domains include a special WebL ogic Server instance called the
Administration Server, which isthe central point from which you configure and
manage all resources in the domain. Usually, you configure adomain to include
additional WebL ogic Server instances called Managed Servers. You deploy
applications, EJBs, and other resources that you develop onto the Managed Servers
and use the Administration Server for configuration and management purposes only.

Using multiple Managed Servers enables you to balance loads and provide failover
protection for critical applications, whileusing single Administration Server smplifies
the management of the Managed Server instances. For more information about
domains, refer to "Overview of WebL ogic System Administration™ in the WebLogic
Server Administration Guide.

Programming WebL ogic Management Services with IMX 1-3
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1 overview of WebLogic JMX Services

MBeans for Configuring Managed Resources

To support the WebL ogic Server model of centralizing management responsibilities
on the Administration Server, the Administration Server hosts Configuration MBeans
for all managed resources on all server instances in the domain. In addition, the
Administration Server saves changesto configuration data so that it is available when
you shutdown and restart a server instance.

1-4 Programming WebL ogic Management Services with IMX



WebLogic Server Managed Resources and MBeans

This section contains the following subsections:

m “Replicating Configuration MBeans’ on page 1-5

m “The Lifecycle of Configuration MBeans’ on page 1-8

m  “Replication of MBeans for Managed Server Independence” on page 1-11

m “Documentation for Configuration MBean APIS’ on page 1-11

Replicating Configuration MBeans

To enhance performance and enable flexibility when configuring distributed
resources, each Managed Server creates |ocal replicas of the Configuration MBeans
for its own managed resources. Objectsthat interact with MBeans (M Bean clients) use
thereplicas on the local server instead of initiating remote callsto the Administration
Server. (See Figure 1-2.)

Programming WebL ogic Management Services with IMX 1-5



1 overview of WebLogic JMX Services

Figure1-2 MBean Replication

Administration Server

The Administration Server MBean
hosts Configuration MBeans
for all servers in a domain. MBean ﬂ

Managed Servers / \
replicate the Configuration \
MBeans. /

Managed Server A / \

Managed Server B

Client
/ Client
. MBean
MBean clients
use the local replicas.

The Configuration MBeans on the Administration Server are called Administration
M Beans, and the replicas on the Managed Servers are called Local Configuration
M Beans.

In addition to enhancing performance, this distribution of MBeans enables you to
choose between making permanent or temporary changes to a server’s configuration:

m  Changesthat you make to an Administration MBean are saved in a configuration
filecalled confi g. xm and are available across server sessions. You can change
an Administration MBean through the Administration Console, the
webl ogi c. Adni n command utility, or by using one of the MBean's setter
methods.

m  Changesthat you maketo aLoca Configuration MBean are not saved to
config. xm and apply only to the current server session. You can change a
Loca Configuration MBean through the webl ogi ¢. Adni n command utility, by
using one of the MBean's setter methods, or by using options of the
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WebLogic Server Managed Resources and MBeans

webl ogi c. Server startup command. Thewebl ogi c. Ser ver options modify
thevaluesin the Local Configuration MBean, overriding the values from the
Administration MBean. You cannot use the Administration Console to view or
modify Local Configuration M Beans.

While the Administration Server always hosts Administration MBeans, it can
potentially host Local Configuration MBeans aswell. For example, if you set up
managed resources on the Administration Server, it must host both the Administration
MBeans for all server instancesin the domain along with the Local Configuration

M Beans associated with the resource. M Bean clients on the Administration Server use
the Local Configuration MBean. (See Figure 1-3.)

Figure 1-3 Local Configuration M Bean on Administration Server

/ Administration Server \
Ao

Client

rl: . .
MBean | Local Configuration

MBean
e
Administration MBean ﬂ -
MBean -1
MBean ﬂ ﬁMBean
\ N
AN

\

A\
Managed Server A
\

3
W

N

A

Managed Server B

MBean ]

Client

Client
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1 overview of WebLogic JMX Services

The Lifecycle of Configuration MBeans

This section describes how Administration MBeans and Local Configuration MBeans
areinitialized, how changes to configuration data is propagated throughout the

WebL ogic Server system, and how attribute values can be changed so that they are
available when you restart server instances:

1

Thelifecycle of a Configuration M Bean beginswhen you start the Administration
Server. During its startup cycle, the Administration Server initializes all the
Administration MBeans for the domain with datafrom the domain’sconf i g. xm
file. (See Figure 1-4.)

Figure 1-4 Initializing Configuration M Beans

confi

</ Domai n>

<?xm version="1.0"

encodi ng="UTF- 8" ?> Ser ver MBean
<Domai n> Nanme="exanpl esServer"
Li st enPort="7001"
<Server
Narme="exanpl esServer"
Li st enPor t =" 7001" — p| |9cthame
> get Li st enPor t
</ Server> set Name

g. xm

/ Administration Server \

set Li st enPor t

o /

The Administration Server reads datafrom theconfi g. xml file only during its
startup cycle.

When a Managed Server starts, it contacts the Administration Server for its
configuration data. By default, it creates replicas of the Administration MBeans
that configure its local resources. However, you can use argumentsin the server’s
startup command to override values of the Administration MBeans.

For example, for Managed Server A, theconfi g. xnl file states that itslisten
port is 8000. When you use the webl ogi ¢. Ser ver command to start Managed
Server A, you include the - Dwebl ogi c. Li st enPort =7501 startup option to
change the listen port for the current server session. The Managed Server creates
areplica of the Administration MBeans, but substitutes 7501 as the value of its
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WebLogic Server Managed Resources and MBeans

listen port. When you restart Managed Server A, it will revert to using the value
fromtheconfig. xn file, 8000. (See Figure 1-5.)

Figure1-5 Overriding Administration MBean Values

1. At startup, the Administration
Server initializes Administration
MBeans with data from the

config. xni file. Administration Server

> Administration MBean

webl ogi c. Li st enPor t =8000 rﬁ
gl ! MBean
/

|

T

config. xm

2. At startup, Managed Servers /
replicate the Administration |
MBeans.

/ l
/

Startup options override ) :
the values from the webl ogi c. Server
Administration MBeans. - Dnebl ogi c. Li stenPor t =7501

]
/
/

/ Managed Server A | \

/

|
|
\
l
|
I
|
\
/
, \

* Managed Server B

Local Configuration MBean

webl ogi c. Li stenPort =7501

! (e
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1 overview of WebLogic JMX Services

When you start an Administration Server, any startup command arguments that
you useto override the valuesin conf i g. xm affect only the values of the Local
Configuration MBeans on the Administration Server. The command arguments
do not affect the values of the Administration MBeans and therefore do not
affect subsequent server sessions. (See Figure 1-6.)

Figure1-6 Overriding Valueson the Administration Server

/ Administration Server \

Local Configuration

MBean
Startup options for A
Administration Server
affect only the Local webl ogi c. Server |
Configuration MBeans - Dwebl ogi c. Li st enPort =7501
on the Administration Server |

|
MBean A Administration

3.

MBean Il MBean
MBean ﬂ

N /

If you change avalue in an Administration MBean, and if the corresponding
Managed Server is running, the Administration Server propagates the change to
the Local Configuration MBean. Depending on the attribute, the underlying
resource might not be able to accept the new value until it restarts. The WebL ogic
Server Javadoc indicates whether a managed resource can accept new values for
an attribute during the current session. Even if a managed resource can accept
new values, depending on the frequency with which the resource checks for
configuration changes, the resource might not use the updated value immediately.
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WebLogic Server Managed Resources and MBeans

4. Periodically, the Administration Server determines whether Administration
MBeans have been changed and writes any changes back to confi g. xmi .
Changes aso are written to conf i g. xml when the Administration Server shuts
down or when MBean attributes are modified by a WebL ogic Server utility such
as the Administration Console or webl ogi c. Adni n.

5. Local Configuration MBeans are destroyed when you shut down Managed
Servers. Administration M Beans are destroyed when you shut down the
Administration Server.

Replication of MBeans for Managed Server Independence

Managed Server Independence (MSI) is a feature that enables a Managed Server to
start if the Administration Server isunavailable. If aManaged Server is configured for
MSI, in addition to its Local Configuration MBeans, it also contains a copy of al
Administration MBeans for the domain.

Do not interact with these Administration MBeans on aManaged Server. They reflect
thelast known configuration for the domain and are used only for starting the Managed
Server in MSI mode. Modifying an Administration MBean on a Managed Server can
cause the Managed Server’s configuration to be inconsistent with the Administration
Server, which will lead to unpredictable results. In addition, Managed Servers are not
aware of the Administration M Beans on other Managed Servers.

For more information on M S, refer to " Starting a Managed Server When the
Administration Server IsNot Accessible" in the Configuring and Managing WebLogic
Server guide.

Documentation for Configuration MBean APIs

To view the documentation for Configuration MBeans, do the following:
1. Open the WebL ogic Server Javadoc.

2. Inthetop left pane of the Web browser, click
webl ogi c. managenent . confi gurati on.

The lower left pane displays links for the package.
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3.

In the lower |€eft pane, click webl ogi c. management . confi gur ati on again.

The right pane displays the package summary. (See Figure 1-7.)

Figure 1-7 Javadoc for the configuration Package
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4. Click on an interface nameto view its APl documentation.

MBeans for Viewing the Runtime State of Managed

Resources

WebL ogic Server managed resources provide performance metrics and other
information about their runtime state through one or more Runtime MBeans. Runtime
MBeansare not replicated like Configuration M Beans, and they exist only on the same
server instance as their underlying managed resources.

Because Runtime MBeans contain only transient data, they do not save their datain
theconfi g. xnl file. When you shut down a server instance, all runtime statistics and
metrics from the Runtime MBeans are destroyed.

1-12
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The following figure (Figure 1-8) illustrates how Runtime MBeans, Administration
MBeans, and Local Configuration MBeans are distributed throughout a domain.

Figure 1-8 Distribution of MBeans
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Y ou can usethe Administration Console, thewebl ogi c. Adni n utility, or MBean APIs
to view the values. (See Figure 1-9.)

Figure1-9 Viewing Runtime Metricsfrom the Administration Console

=]

@ Console .
ydomain mydomain> Servers> myserver
B &serers cted to loca i A main: mydormain
Mysener
gc'“mrs Configuration || Connections | NGl - Control Deployments
Machines

Elnetwork Channels General || Performance JTA || Wersions
=] r—r‘Deponments
& applications 2 Idle Threads: 13
<
gf\fb Applications ? Oldest Pending Request. ‘Wed Jul 03 13:29:36 EDT 2002
Elweh Senice Comp
QConnectors
& startup & Shutdowr
= IjServices
Elicom
Hlipec
Elums >
Elmessaging Bridge |
Elm
@t
Elsume
&HwLec
r—r‘WebLogic Tuxedo ¢

Security Frocess Output

g

Throughput

Queue Length:

Memory Usage:

Y ou can also use these interfaces to change some runtime values. For example, the
webl ogi c. managenent . runt i me. Depl oyer Runt i meMBean activates and
deactivates a deployed module by changing its runtime state.

Documentation for Runtime MBean APIs

1-14

To view the documentation for Runtime MBeans, do the following:
1. Openthe WebL ogic Server Javadoc.

2. Inthetop left pane of the Web browser, click webl ogi c. managenent . runt i ne.

The lower left pane displays links for the package.
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3. Inthelower left pane, click webl ogi c. managenent . runt i me again.

The right pane displays the package summary. (See Figure 1-10.)

Figure 1-10 Javadoc for the runtime Package
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WebLogic Server 7.0 APl Reference J

Package weblogic.management.runtime

Interface Summary

ApplicationRuntimeMBean

CacheMonitorRuntimeMBean

ClusterRuntimelMBean members of a Weblogic cluster within a Wehlogic

This class is used for monitaring a server's view of the
damain.

ConnectorConnectionPoolRuntimeMBean

This class is used for monitoring a Weblogic Connes
Connection Poal

ConnectorConnectionRuntimelBean

This class is used for monitoring individual Wweblogic
Connector connections

ConnectorServiceRuntimeliBean

This class is used for monitoring the Weblogic
Caonnector Service

DeployerRuntimelBean This MEean is th_e user AP for initiating de
reguests and exists only on an Ad
DeploymentTaskRuntimelBean Basein®”

4. Click on aninterface nameto view its APl documentation.

Security MBeans

The WebL ogic Security Service provides MBeans and tools for generating additional
M Beans that manage security on a WebLogic Server. These MBeans are called

Security M

Beans and their usage model is different from the one described in this

document. For information on Security MBeans, refer to the Devel oping Security
Services for WebLogic Server guide.
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Non-WebLogic Server MBeans

WebL ogic Server provides hundreds of MBeans, many of which are used to configure
and monitor EJBs, Web applications, and other deployable J2EE modules. If you want
to use additional MBeans to configure your applications or services, you can create
your own MBeans.

Any MBeans that you create can take advantage of the full set of IMX 1.0 features, as
defined by the IMX specification (which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html).

However, only MBeans that are provided by WebL ogic Server can use the WebL ogic
Server extensionsto IMX. For example, any MBeans that you create for your
applications cannot savedataintheconf i g. xn fileand they cannot usethe type-safe
interface as described in the next section, “MBean Servers and the MBeanHome
Interface.”

MBean Servers and the MBeanHome
Interface

1-16

Within aWebL ogic Server instance, the actual work of registering and providing
accessto MBeansis delegated to an MBean Server subsystem. The MBean Server on
aManaged Server registers and provides access only to the Local Configuration
MBeans and Runtime M Beans on the current Managed Server. The MBean Server on
an Administration Server registers and provides accessto the domain’ sAdministration
MBeans as well asthe Local Configuration MBeans and Runtime MBeans on the
Administration Server.

Note: OnaManaged Server that is configured for MS|, the MBean Server also
registers the Administration MBean replicas that the server usesto start if the
Administration Server is not available. Do not interact with these
Administration MBean replicas. For more information, refer to “ Replication
of MBeans for Managed Server Independence” on page 1-11.
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MBean Servers and the MBeanHome Interface

To access the MBean Server subsystem, you use the

webl ogi ¢c. managenent . MBeanHone interface. From MBeanHone, you can use any of
the following interfaces to interact with the MBean Server and its MBeans (see
Figure 1-11):

®m j avax. managenent . MBeanSer ver , which isthe standard IM X interface for
interacting with MBeans. You can use thisinterface to look up MBeans that are
registered in an MBean Server, determine the set of operations available for an
MBean, and determine the type of datathat each operation returns. If you invoke
MBean operations through the MBeanSer ver interface, you must use standard
JMX methods. For example:

e MBeanHone. get MBeanSer ver. get Attri but e( MBeanObj ect Nare,
attri but eNane)

e MBeanHone. get MBeanSer ver. set Attri but e( MBeanObj ect Narre,
attri but eNane)

e [MBeanHone. get MBeanSer ver . i nvoke( MBeanOhj ect Nane,
oper ati onNane, parans, signature)

For a complete list of MBeanSer ver APIs, refer to view the IMX 1.0 AP
documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive
that you download includes the APl documentation.

The MBeanSer ver interfaceisyour only option for interacting with MBeans that
you have created and registered (non-WebL ogic MBeans).

m A WeblLogic Server type-safe interface that makes it appear as though you can
invoke an MBean’s methods directly. You can use this interface to look up
MBeans that are registered in an MBean Server and invoke get, set, and other
operations on the MBean. For example:

w MBean = MBeanHomne. get MBean( WebLogi cObj ect Nane)
w MBean. get Attri bute

w MBean. set Attribute

wl MBean. oper at i onNane
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Figure1-11 MBeans Serversand Their Interfaces
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All instances of WebL ogic Server provide alocal MBeanHone interface through which
you can access the MBeans that are hosted in the server instance’s MBean Server.

For Managed Servers and Administration Servers, the local MBeanHone interface
provides access to the Local Configuration MBeans and Runtime MBeans for the
current server only.

The Administration Server provides an additional instance of the MBeanHone
interface. This Administration MBeanHome provides access to Administration
MBeans along with all other MBeans on all server instances in the domain. While the
Administration MBeanHome provides a single access point for all MBeansin the
domain, you must sort through the lookup results to find an MBean for a specific
WebL ogic Server instance. In addition, it uses RMI to contact MBeans on Managed
Servers, which uses more network resources and might take longer than using alocal
MBeanSer ver or MBeanHone interface. (See Figure 1-12.)
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Figure1-12 Local and Administration MBeanHome | nterfaces
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Thelocal MBeanHone and the Administration MBeanHone are two instances of the
same interface class, so the APIs for the two types of MBeanHone differ only in the
name of the MBeanHone instance and in the set of MBeans that you can access.
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Notifications and Monitoring

Depending on your management needs, you can use MBean APIsto view MBean
attributes only upon reguest, or you can use the WebL ogic Server notification and
monitoring facilities, which automatically broadcast reports (JM X notifications) when
MBean attributes change.

To use these facilities, you can do the following:

m Create aJMX listener, which listens for and reports all attribute changes within
an MBean that you specify. For example, you could use a listener with some
additional logic to send an email to a System Administrator any time a user
changes the configuration of a deployed component. For information about using
listeners, refer to Chapter 4, “Using WebL ogic Server MBean Notifications.”

m  Create aJMX monitor, which listens for and reports only the changes to specific
MBean attributes that fall outside a set of parameters that you set. For example,
you could use a monitor with some additional logic to send an email to a System
Administrator when the number of open thread pools exceeds a specified limit.
For more information, refer to Chapter 6, “Monitoring WebL ogic Server
MBeans.”

The Administration Console and the
weblogic.Admin Utility

Even if you are developing applications to use the WebL ogic Server IMX
implementation, you will probably use the WebL ogic Server Administration Console
and the webl ogi c. Adni n utility for some management tasks. In some cases, you
might use these interfaces to familiarize yourself with some area of WebL ogic Server
management services before developing your IMX applications.
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This section contains the following subsections:
m “The Administration Console” on page 1-21
m  “Theweblogic. Admin Utility” on page 1-23

The Administration Console

The Administration Console is a Web application with servlets that invoke the
WebL ogic Server IMX APIs. Almost all of the values that the Administration Console
presents are attributes of Administration MBeans and Runtime M Beans. Because the
Administration Console does not read or write Local Configuration MBeans, it is
possiblethat it reportsavaluethat aserver instanceisnot currently using. For example,
if you use awebl ogi c. Server startup option to override the configured listen port,
the Administration Console reports the value that isinthe conf i g. xm file, not the
overriding value.

Programming WebL ogic Management Services with IMX 1-21



1 overview of WebLogic JMX Services

To determine which MBean attribute the Administration Console is presenting, click
the question mark next to afield. A help window displays the associated MBean class,
attribute, and Javadoc description. (See Figure 1-13.)

Figure 1-13 Viewing M Bean Associations from the Administration Console
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The cautionicon (yellow triangle with an exclamation point) indicates that an attribute
isnot dynamic. If you modify such an attribute, the underlying managed resource
cannot use the new value until you restart the server.

If you modify a dynamic value from the Administration Console (such as Startup
Mode in Figure 1-13), the consol e updates the corresponding Administration MBean
For information on how this change is propagated to the Local Configuration MBean,
refer to “ The Lifecycle of Configuration MBeans’ on page 1-8.
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The weblogic.Admin Utility

Thewebl ogi c. Adni n utility provides several commands that create, get and set
values for, invoke operations on, and delete instances of Administration and
Configuration MBeans. It al so provides commandsto get val uesand invoke operations
on Runtime MBeans. Y ou could create shell scripts that use this utility instead of
creating IMX applications to programmatically interact with the WebL ogic Server
management services, however, the performance of aJM X application is superior to a
shell script that invoke command-line utilities.

You can aso usethewebl ogi c. Admi n utility to verify object names of MBeans and
to get and set attributes from a command line before committing to writing IM X code.
Subsequent sectionsin this document provide examples of using thewebl ogi ¢. Admi n
utility as part of your IMX devel opment.

For more information, refer to "MBean Management Command Reference” in the
WebLogic Server Command Line Reference.
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CHAPTER

2

Accessing WebLogic
Server MBeans

All IMX tasks—viewing or changing M Bean attributes, using notifications, and

monitoring changes—use the same process for accessing M Beans.

This topic contains the following sections:

“Main Steps for Accessing MBeans’ on page 2-2

“Determining Which Interfaces to Use” on page 2-2

“Accessing an MBeanHome Interface” on page 2-4

“Using the MBeanServer Interface to Access MBeans’ on page 2-10
“Using the Type-Safe Interface to Access MBeans’ on page 2-12
“WebL ogicObjectNames for WebL ogic Server MBeans’ on page 2-16
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Main Steps for Accessing MBeans

The main steps for accessing MBeansin WebL ogic Server are asfollows:

1. Useawebl ogi c. managenent . MBeanHone interface to access the MBean Server.

You can use the local MBeanHome interface from any instance of WebL ogic
Server to access the MBeans that are registered and active on the current server
instance. If you want accessto all MBeans in the domain, you can use the
Administration MBeanHone interface on the Administration Server instead of the
local MBeanHone interface.

. Useone of the following interfaces to retrieve, look up, and invoke operations on

MBeans:

e Thestandard IMX j avax. management . MBeanSer ver interface, which can
retrieve and invoke operations on WebL ogic Server MBeans or on MBeans
that you create.

e A type-safe interface that WebL ogic Server provides. Thisinterface, whichis
aWebL ogic Server extension to IMX, can retrieve and invoke operations
only on the MBeans that WebL ogic Server provides.

In most cases, you use these interfaces to retrieve alist of MBeans and then
filter the list to retrieve and invoke operations on a specific MBean. However, if
you know the WebLogi cQbj ect Name of an MBean, you can retrieve an MBean
directly by name.

Determining Which Interfaces to Use

2-2

When accessing M Beans, you must make two choices about which interfaces you use:

1. Whether to use the MBeanHore interface on alocal server instance or the

Administration MBeanHone to accessthe MBean Server. The MBeanHone interface
that you choose determines the set of MBeans you can access.

The following table lists typical considerations for determining whether to use
thelocal MBeanHone interface or the Administration MBeanHone interface.
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If your application manages...

Retrieve this MBeanHone interface...

Administration MBeans

Administration MBeanHone

Multiple WebL ogic Server instances
inadomain

Administration MBeanHone

A singleWebL ogic Server instancein
adomain

Local MBeanHonme

Using the local interface saves you the trouble of
filtering MBeansto find those that apply tothesingle
server. Using the local interface also uses fewer
network hops to access MBeans, because you are
connecting directly to the Managed Server.

2. Whether to use the standard IMX MBeanSer ver interface or the WebL ogic
Server type-safe interface to access and invoke operations on MBeans.

The following table lists typical considerations for determining whether to use
the MBeanSer ver interface or the type-safe interface.

If your application...

Usethisinterface...

Interacts only with WebL ogic Server
MBeans.

The WebL ogic Server type-safe interface

Might need to run on J2EE platforms
other than WebL ogic Server

MBeanSer ver

Interacts with non-WebL ogic Server
MBeans

MBeanSer ver
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Accessing an MBeanHome Interface

The simplest process for retrieving alocal MBeanHone interface or an Administration
MBeanHone interface isto use the WebLogic Server Hel per class. If you are more
comfortable with a standard J2EE approach, you can use the Java Naming and
Directory Interface (JNDI) to retrieve MBeanHone.

This section contains the following subsections:
m  Using the Helper APIsto Retrieve an MBeanHome Interface

m Using JNDI to Retrieve an MBeanHome Interface

Using the Helper APIs to Retrieve an MBeanHome
Interface

WebL ogic Server providesthewebl ogi c. managenent . Hel per APIsto simplify the
process of retrieving MBeanHone interfaces.

To usethe Hel per APIs, collect the following information:

m  The username and password of a user who has permission to invoke MBean
operations.

m |f you are accessing alocal MBeanHore interface, the name of the target server
(as defined in the domain configuration) and the URL of the target server.

m If you are accessing the Administration MBeanHome, the URL of the
Administration Server.

After you collect the information, use one of the following APIs:

m Toretrieve aloca MBeanHone:
Hel per. get MBeanHone(j ava. | ang. String user, java.lang.String
password, java.lang.String serverURL, java.lang. String
server Nane)
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m  To retrieve the Administration MBeanHone:
Hel per . get Adm nMBeanHone(j ava. |l ang. Stri ng user,
java.lang. String password, java.lang. String adm nServer URL)

For more information about the APIs, refer to the Hel per Javadoc.

Example: Retrieving a Local MBeanHome Interface

The following example (Listing 2-1) isaclassthat uses the Hel per API to obtain the
local MBeanHone interface for a server named peach.

Listing2-1 Retrieving aLocal MBeanHome I nterface

public void find(String host,
int port,
String usernane
String password){

String url = "t3://" + host +
" + port;
try {
| ocal Home = (MBeanHone) Hel per. get MBeanHonme( user nane,
password,
url,
"peach");

Systemout.println("Local MBeanHone " +
"found using the Hel per class");
} catch (111 egal Argunent Exception iae) {
Systemout.printin("Illegal Argument Exception: " + iae);
}

Using JNDI to Retrieve an MBeanHome Interface

While the Hel per APIs provide asimple way to obtain an MBeanHone interface, you
might be more familiar with the standard approach of using JNDI to retrieve the
MBeanHone. From the JNDI tree of a Managed Server, you can access the server's
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local MBeanHone interface. From the JNDI tree of the Administration Server, you can
accessthe Administration MBeanHome aswell asthelocal MBeanHone interfacefor any
server instance in the domain.

To use INDI to retrieve an MBeanHone interface, do the following:

1. Usewebl ogi c. j ndi . Envi r onment methods to set an initial context.

If your application and the MBeanHome that you want to retrieve are running in
the same JVM, the following API is sufficient for setting an initial context:
Envi ronnent. get |l ni tial Context ()

If your application and the MBeanHone are in different JVMs, you must use
Envi r onment methodsto set theinitial context with the following properties:

e TheURL of the WebL ogic Server instance that hosts the MBeanHone you
want to retrieve.

e The username and password of a user who has permission to access the
MBean.

For example, the following lines of code set the initial context to a host named
peach:

Envi ronnment env = new Envi ronnent ();
env.setProviderUrl ("t3://peach: 7001");
env. set Securi tyPrinci pal ("webl ogi c");
env. set SecurityCredential s("webl ogic");
Context ctx = env.getlnitial Context();

For more information about webl ogi c. j ndi . Envi r onnent , refer to the
WebL ogic Server Javadoc.

2. Usej avax. nani ng. Cont ext . | ookup(String nane) to retrieve the
MBeanHone interface.

Supply one of the following values for the name argument depending on which
MBeanHome interface you are retrieving:

e Toretrieve thelocal MBeanHone for the current context, use the following
value:
MBeanHone. LOCAL_JNDI _NAMVE

e If the current context is an Administration Server, you can supply the
following value to retrieve the local MBeanHome of any server instance in the
domain:
webl ogi c. managenent . hone. r el evant Ser ver Nane
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wherer el evant Ser ver Narre is the name of aserver asdefined in the
domain configuration.

e |f the current context is an Administration Server, you can supply the
following value to retrieve the Administration MBeanHone:
MBeanHone. ADM N_JNDI _NAMVE

The Administration MBeanHone interface provides accessto all Loca
Configuration, Administration, and Runtime MBeans in the domain.

For more information about

j avax. nami ng. Cont ext . | ookup(String nane), refer to the INDI
Javadoc.

The following sections provide examples for retrieving MBeanHorme interfaces:
m  Example: Retrieving the Administration MBeanHome from an External Client

m Example: Retrieving aLocal MBeanHome from an Internal Client

Example: Retrieving the Administration MBeanHome from an External Client

i mport javax.
i mport javax.
i nport javax.
i mport javax.
i mport javax.

The following example (Listing 2-2) shows how an application running in a separate
JVM would look up the Administration MBeanHone interface. In the example,

webl ogi ¢ isauser who has permission to view and modify MBean attributes. For
information about permissions to view and modify MBeans, refer to "Protecting
System Administration Operations" in the WebLogic Server Administration Guide.

Listing2-2 Retrievingthe Administration M BeanHome from an Exter nal Client

nam ng. Cont ext ;

nam ng. | ni ti al Cont ext;

nam ng. Aut henti cati onExcepti on;
nam ng. Conmruni cat i onExcepti on;
nam ng. Nam ngExcepti on;

i nport webl ogi c.jndi. Environnent;
i nport webl ogi c. managenent . MBeanHore;

public static void main(String[] args) {

MBeanHorme

honme = null;
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//domai n vari abl es

String url = "t3://1ocal host: 7001";
String usernanme = "webl ogic";
String password = "webl ogic";

//Setting an initial context.
try {

Envi ronnent env = new Environnent ();
env. setProviderUrl (url);

env. set Securi tyPrinci pal (usernane);
env. set SecurityCredenti al s(password);
Context ctx = env.getlnitial Context();

/I Retrieving the Admi nistrati on MBeanHone interface
home = (MBeanHone) ct x. | ookup( MBeanHone. ADM N_JNDI _NAME) ;

Systemout. println("CGot the Adm n MBeanHone: " + hone + "

server");

2-8

} catch (Exception e) {
System out. println("Exception caught: " + e);

}

fromthe Adm n
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Example: Retrieving a Local MBeanHome from an Internal Client

If your client application residesin the same JVM asthe Administration Server (or the
WebL ogic Server instance you want to manage), the INDI lookup for the MBeanHome
issimpler. Listing 2-3 shows how a servlet running in the same VM asthe
Administration Server would look up the local MBeanHorre for aserver instance named
nmel on.

Listing 2-3 Retrieving a Local MBeanHome from an Internal Client

inmport java.io.PrintWiter;

i mport java.io. | OException;

i nport javax.servlet.http. HtpServlet;

i mport javax.servlet.http. HtpServl et Request;
i mport javax.servlet.http. HtpServl et Response;
i nport javax.servlet. Servl et Excepti on;

i nport webl ogi c. | oggi ng. NonCat al ogLogger ;

i mport webl ogi c. j ndi. Envi ronnent;

i nport webl ogi c. managenent . MBeanHore;

i nport javax. nam ng. Cont ext;

public class MyServlet extends HttpServlet {

public void findlnternal () {
Envi ronment env = new Envi ronnent ();

try {

//Setting the initial context
ctx = env.getlnitial Context();

//Retrieving the server-specific MBeanHone interface
home = (MBeanHone) ct x. | ookup(webl ogi c. managenent . hore. el on) ;

Systemout.println("Got the Server-specific MBeanHone: " + hone);
} catch (Exception e) {
System out. println("Exception caught: " + e);
}
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Using the MBeanServer Interface to Access
MBeans

A standard IM X approach for interacting with MBeans isto use the

j avax. managenent . MBeanSer ver interface to look up MBeansthat are within the
scope of the MBeanHone interface. Then you use the MBeanSer ver interface to get or
set M Bean attributes or to invoke MBean operations.

Theexampleclassin Listing 2-4 uses INDI to retrieve the Administration MBeanHone
interface. Then it retrieves the MBeanSer ver interface and uses aquery to look up all
instances of JDBCConnect i onPool MBean in the domain.

For the complete list of MBeanSer ver methods, refer to the IMX 1.0 AP
documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive that
you download includes the APl documentation.

Listing2-4 Using the MBeanServer Interface

i nport j avax. nam ng. Cont ext;

i mport javax.nam ng. | nitial Context;

i mport javax.nam ng. Aut henti cati onExcepti on;
i mport j avax. nam ng. Communi cati onExcepti on;

i mport javax.nam ng. Nam ngExcepti on;

i mport javax. managenent. MBeanSer ver;

i nport webl ogi c.j ndi. Envi ronnent;

i mport webl ogi c. managenent . MBeanHone;

i mport webl ogi c. managenent . Renot eMBeanSer ver ;

public static void main(String[] args) {

MBeanHonme hone = nul | ;
Renot eMBeanServer honeServer = nul |;

// domai n vari abl es

String url = "t3://local host: 7001";
String username = "webl ogic";
String password = "webl ogic";
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//Setting an initial context.

try {
Envi ronment env = new Environnent ();
env. setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set SecurityCredential s(password);
Context ctx = env.getlnitial Context();

/I Retrieving the Adm nistration MBeanHone interface

home = (MBeanHone) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;

Systemout. println("Gt the Adm n MBeanHone: " + hone + " fromthe Adnin
server");

} catch (Exception e) {
Systemout. println("Exception caught: " + e);

//Retrieving the MBeanServer interface
honmeServer = hone. get MBeanSer ver () ;

//Retrieving a list of MBeans with object nanes that include
/1" JDBCConnect i onPool "
java.util.Set JDBCMBeans = honeServer. quer yNanes(new
bj ect Nane(" mydomai n: Type=JDBCConnecti onPool , *"), query);
/Iwhere "query" could be any object that inplenents the JMX
//j avax. managenent Quer yExp

for (lterator itr = JDBCMBeans.iterator(); itr.hasNext(); ) {
WebLogi cMBean nbean = (WebLogi cMBean)itr. next();
Systemout.println("Matches to the MBean query:" + nbean);
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Using the Type-Safe Interface to Access
MBeans

A simpler approach for accessing MBeansis to use methods of the MBeanHone
interface. These methods look up WebL ogic Server MBeans and return a type-safe
interface that you can use to get and set attributes and invoke MBean operations.

This section contains the following subsections:
m “Retrieving aList of All MBeans’ on page 2-12

m  “Retrieving MBeans By Type and Selecting From the List” on page 2-13

Retrieving a List of All MBeans

Y ou can use the MBeanHone. get Al | MBeans method to look up the object names of
MBeans that are within the scope of the MBeanHone interface that you retrieve. For
example, if you retrieve the Administrative MBeanHone, using get Al | MBeans()
returns alist of al MBeans in the domain.
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The example code in Listing 2-5 retrieves all MBeans in the domain. It then uses
webl ogi c. managenent . WebLogi cMBean. get Nane() to retrieve the Narre value of
the WebLogi cObj ect Name.

Listing 2-5 Retrieving All MBeansin a Domain

public void displayMBeans() {

Set al | MBeans = hone. get Al | MBeans() ;
Systemout.println("Size: " + all MBeans. size());
for (lterator itr = allMBeans.iterator(); itr.hasNext(); ) {
WebLogi cMBean nbean = (WebLogi cMBean)itr. next();
WebLogi cObj ect Name obj ect Nanme = nbean. get Obj ect Nane() ;
System out . println(obj ect Nane. get Nane() +
"is a(n) " +
nmbean. get Type());

For more information about the MBeanHore. get Al | MBeans method, refer to
WebL ogic Server Javadoc.

Retrieving MBeans By Type and Selecting From the List

Instead of retrieving alist of all MBeansin the scope of MBeanHone, you can retrieve
only thelist of MBeansthat match a specific type. Type indicates the type of resource
that the MBean manages and whether the MBean is an Administration, Local
Configuration, or Runtime MBean. For moreinformation about types of MBeans, refer
to the next section, “WebL ogicObjectNames for WebL ogic Server MBeans’ on page
2-16.
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The example classin Listing 2-6 retrieves alist of al Server Runti me MBeansin a
domain, and then iterates through the list to select the Ser ver Runt i me for aserver
named Ser ver 1.

Listing 2-6 Selecting from aList of M Beans

inport java.util.Set;

import java.util.lterator;

i mport java.rm .Renot eException;
i mport javax.nam ng.*;

i mport webl ogi c.j ndi. Environnent;

i mport webl ogi c. managenent . MBeanHone;

i nport javax. managenent. Cbj ect Nane;

i mport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . confi gurati on. Ser ver MBean;

i mport webl ogi c. managenent . runti me. Server Runt i neMBean;
i mport webl ogi c. managenent . WebLogi cObj ect Nane;

public class serverRuntinelnfo3 {
public static void main(String[] args) {
MBeanHone hone = nul | ;

// domai n vari abl es

String url = "t3://1ocal host: 7001";
String serverNane = "Serverl";
String username = "webl ogic";
String password = "webl ogi c";

Server Runti meMBean serverRuntine = null;
Set nmbeanSet = nul | ;
Iterator nbeanlterator = null;

//Setting the initial context
try {
Envi ronment env = new Environnent ();
env. setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set Securi tyCredenti al s(password);
Context ctx = env.getlnitial Context();

/] Getting the Adm nistration MBeanHone.
home = (MBeanHone) ctx. | ookup(MBeanHone. ADM N_JNDI _NAME) ;
Systemout. println("CGot the Admi n MBeanHonme: " + hone );
} catch (Exception e) {
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System out. println("Exception caught: " + e);

}

/* Here we use the get MBeansByType nethod to get the set of ServerRunti ne nbeans
* Then we iterate through the set. We retrieve the ServerRunti neMbean we are
* interested in by conparing the nane to the nane of the server.

*/

try {
nbeanSet = hone. get MBeansByType(" Server Runti nme");

nmbeanlterator = nbeanSet.iterator();
whi | e(nbeanlterator. hasNext ()) {
serverRuntime = (ServerRunti neMBean) mbeanlterator. next();
i f(serverRuntine. get Nanme().equal s(serverNane)) {
Systemout.println("we have got the serverRuntinenbean: " + serverRuntine +
" for: " + serverNane);

For more information about the MBeanHone. get MBeansBy Type method, refer to
WebL ogic Server Javadoc.
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WebLogicObjectNames for WebLogic Server
MBeans

Each WebL ogic Server MBean is registered in the MBean Server under a name that
conformsto thewebl ogi c. managenment . WebLogi cObj ect Name conventions. If you
know the WebLogi cObj ect Name of an MBean, after you retrieve an MBeanHone
interface, you can retrieve an MBean directly by name.

The MBean’s WebLogi cObj ect Namre uses the following conventions to provide a
uniqueidentification for a given MBean across all domains:

domai n: Nanme=nane, Type=type[, attr=val ue]. ..

The following table describes each name component.

This Component Specifies
donai n The name of the WebLogic Server administration domain.
Name=nane The string that you provided when you created the associated resource. For

example, when you create a JDBC connection pool, you must provide a
name for that pool, such as MyPool 1. The JDBCConnect i onPool MBean
that represents MyPool 1 uses Name=MyPool 1 inits IMX object name.

The WeblLogi cQbj ect Name. get Namme method returns this value for any
given MBean.
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This Component

Specifies

Type=t ype

Refersto the interface class of which the MBean is an instance. All WebLogic

Server MBeans are an instance of one of the interface classes defined in the

webl ogi c. managenent . confi gurati on or

webl ogi c. managenent . r unt i me packages. For Configuration MBeans, type

also refersto whether an instance is an Administration MBean or aLocal

Configuration MBean. For acompletelist of all WebLogic Server MBean interface

classes, refer to the WebL ogic Server Javadoc for the

webl ogi c. managenent . confi gurati onor

webl ogi c. managenent . r unt i me packages.

To determinethevalue that you provide for the Ty pe component, do the following:

1. Find the MBean'sinterface class and remove the MBean suffix from the class
name. For example, for an MBean that is an instance of the

webl ogi c. managenent . runt i me. JDBCConnect i onPool Runti neM
Bean, use JDBCConnect i onPool Runt i ne.

2. Foralocal Configuration MBean, append Conf i g to the name. For
example, for aLoca Configuration MBean that is an instance of the
webl ogi c. managenent . confi gurati on. JDBCConnect i onPool MB
ean interface class, use JDBCConnect i onPool Confi g. For the
corresponding Administration MBean instance, use
JDBCConnect i onPool .

Locati on=server nane

All Runtime and Local Configuration MBeansinclude aLocat i on
component that specifies the name of the server on which that MBean is
located. Administration MBeans do not include this component.

For example, for the Ser vI et Runt i me MBean that runs on a server named
nyser ver , the WebLogi cQbj ect Name includes the following components:

nmydonai n: Nane=nySer vl et, Type=Ser vl et Runti ne, Locat i on=nyse
rver

TheWebLogi cObj ect Nane. get Locat i on method returns this value for any
given MBean.
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This Component

Specifies

TypeO Par ent MBean=
NanmeOf Par ent MBean

Runtime, Local Configuration, or Administration MBeans that have a child
relationship with a parent MBean use this extra attribute in their object namesto
identify the relationship.

Note:  With the exception of Domai nMBean, al MBeans are direct or indirect
children of the domain’s Domai nMBean. Because this parent-child
relationship appliesto al MBeans, it is not expressed in
WebLogi cObj ect Nane.

For example, an instance of LogMBean isused by a domain to configure the
domain-wide log file. Each WebL ogic Server instance also maintainsits own
instance of LogMBean to configureits server-specificlog file. The LogMBean that
adomain uses does not express a child relationship, while the LogMBean that a
server instance uses expresses its child relationship with the server’s

Ser ver MBean. (See Figure 2-1.)

To express the name of the Administration LogMBean that exanpl esSer ver
usesto maintain its log file, use the following name:

exanpl es: Nane=exanpl esServer, Server =exanpl esServer, Type=L
0g

To express the name of the Local Configuration LogMBean that

exanpl esSer ver usesto maintainitslog file, use the following name:

exanpl es: Locat i on=exanpl esSer ver, Nanme=exanpl esSer ver, Serv
er Conf i g=exanpl esServer, Type=LogConfi g

By convention, WebL ogic Server child MBeans use the same value for the Nane
component as the parent MBean. For example, the LogMBean that isachild of the
exanpl esServer Server MBean uses Nane=exanpl esSer ver inits
WebLogi cObj ect Nanme. WebL ogic Server cannot follow thisconvention when a
parent MBean has multiple children of the same type.

To determine whether the WebLogi cObj ect Nane of an MBean expresses a
parent-child relations, use the WebLogi cObj ect Nane. get Par ent method or
thewebl ogi ¢c. Adm n GET command.
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Figure2-1 Parent-Child Relation of LogM Bean Instances

/ Administration Server \

Administration Dormai n\VBean

exanpl es: Name=exanpl es,

Type=Donai n
Implied T
relationship |
r——— == - ——— = a
! 1
Administration LogMBean Administration Ser ver MBean
exanpl es: Name=exanpl es, exanpl es: Nane=exanpl esSer ver,
Type=Log Type=Ser ver
Expressed
relationship

Administration LogMBean

exanpl es: Nane=exanpl esSer ver,
Ser ver =exanpl esServer, Type=Log

\_ —

Using weblogic.Admin to Find the WebLogicObjectName

If you are unsure which valuesto supply for an MBean’ sweblLogi cObj ect Nane, you
canusethewebl ogi c. Admi n utility tofindthewebLogi cQbj ect Nane. Theutility can
return information only for WebL ogic Server MBeans that are on an active server
instance.
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2-20

For example, to find theWebLogi cQbj ect Name for the Administration instance of the
LogMBean in the exanpl es domain, enter the following command on the

exanpl esSer ver Administration Server, wherethe Administration Server islistening
on port 8001 and webl ogi ¢ isthe name and password of auser who has permission to
view MBean attributes:

java webl ogic. Admin -url http://1ocal host: 8001 -usernane webl ogi c
-password webl ogic GET -pretty -type Log

The command returns the output in Listing 2-7. Notice that the command returns two
MBeans of type Log on the Administration Server. The first MBean,

exanpl es: Name=exanpl esServer, Server =exanpl esServer, Type=Log, hasa
child relationship with the Ser ver MBean of exanpl esSer ver ; thisrelationship
indicates that the MBean is the LogMBean that configures the server-specific log file.
The second MBean, exanpl es: Nanme=exanpl es, Type=Log, hasno child
relationship, which indicates that it configures the domain-wide log file.

Listing 2-7 Output from weblogic.Admin

MBeanNane:
"exanpl es: Name=exanpl esSer ver, Ser ver =exanpl esSer ver, Type=Log"
Cachi nghi sabl ed: true
Fi | eCount: 7
Fil eM nSi ze: 500
Fi | eNane: exanpl esServer\ exanpl esServer. | og
Fi | eTi meSpan: 24
Nane: exanpl esServer
Not es:
Nurmber OF Fi | esLim ted: fal se
Ooj ect Nane: exanpl esServer
Regi stered: false
Rot ati onTi me: 00: 00
Rot ati onType: none
Type: Log

MBeanNane: "exanpl es: Name=exanpl es, Type=Log"
Cachi ngDi sabl ed: true
Fi l eCount: 7
Fil eM nSi ze: 500
Fi | eNanme: ./l ogs/wW -domain. | og
Fi | eTi mneSpan: 24
Nane: exanpl es
Not es:
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Number Of Fil esLinmited: false
bj ect Nane: exanpl es

Regi stered: false

Rot ati onTi me: 00: 00

Rot ati onType: none

Type: Log
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To view the Local Configuration MBean instances of LogMBean, append Confi g to
the value of thet ype argument:

java webl ogic. Admin -url http://1ocal host: 8001 -usernane webl ogi c
-password webl ogic CET -pretty -type LogConfig

The command returns output in Listing 2-8. Notice that the WebLogi ¢ Obj ect Nane of
the Local Configuration MBeansincludesaLlocat i on component.

Listing 2-8 Local Configuration MBeans

MBeanNane:
"exanpl es: Locat i on=exanpl esSer ver, Nane=exanpl esSer ver, Server Conf i
g=exanpl esServer, Type=LogConfi g"
Cachi ngDi sabl ed: true
Fi | eCount: 7
Fil eM nSi ze: 500
Fi | eNane: exanpl esServer\ exanpl esServer. | og
Fi | eTi mneSpan: 24
Nane: exanpl esServer
Not es:
Nurmber OF Fi | esLim ted: fal se
Obj ect Narme: exanpl esSer ver
Regi stered: fal se
Rot ati onTi me: 00: 00
Rot ati onType: none
Type: LogConfig

MBeanNane:
"exanpl es: Locat i on=exanpl esSer ver, Nanme=exanpl es, Type=LogConfi g"
Cachi ngDi sabl ed: true
Fi | eCount: 7
Fil eM nSi ze: 500
Fi | eNane: ./l ogs/wW -domain. | og
Fi | eTi meSpan: 24
Nane: exanpl es
Not es:
Nurmber OF Fi | esLim ted: false
Obj ect Nane: exanpl es
Regi stered: false
Rot ati onTi me: 00: 00
Rot ati onType: none
Type: LogConfig
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3

Accessing and
Changing
Configuration
Information

WebL ogic Server managed resources are configured from the valuesin Local
Configuration MBeans, which are replicas of the Administration MBeans on the
Administration Server.

If you want to programmatically view or change the configuration data for managed
resources, you must first use the MBeanSer ver interface or the WebL ogic Server
type-safe interface to retrieve Local Configuration MBeans or Administration
MBeans. Then you use APIsin thewebl ogi c. managenent . confi gurati on
package to view or change the configuration data. For information about viewing the
API documentation, refer to “ Documentation for Configuration MBean APIS’ on page
1-11.

Note: Thevaluesinthe Loca Configuration MBeans can differ from the
Administration MBeansif you use a startup option to override the
Administration MBean values, or if you usean APl to changevaluesinal ocal
Configuration MBean directly. For moreinformation about the distribution of
configuration datain a WebL ogic Server domain, refer to “WebL ogic Server
Managed Resources and MBeans’ on page 1-2.
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This topic provides examples for programmatically retrieving and modifying the
configuration of WebL ogic Server resources using the webl ogi c. Adni n utility, the
JMX MBeanSer ver APIs, and the WebL ogic Server type-safe interface:

m “Example: Using weblogic.Admin to Configure the Message Level for Standard
Out” on page 3-3

m “Example: Using MBeanServer to Configure the Message Level for Standard
Out” on page 3-4

m “Example: Using the Type-Safe Interface to Retrieve Information About aJMS
Configuration” on page 3-6
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Example: Using weblogic.Admin to
Configure the Message Level for Standard
Out

This example useswebl ogi c. Adni n to find the WebLogi cObj ect Name of the Local
Configuration MBean instance of

webl ogi c. managenent . confi gurati on. Ser ver MBean. Then it setsthe level of
messages that a server instance named peach sendsto standard out. Becauseit setsthe
value of aLoca Configuration MBean, the updated value applies only to the current
Server session.

Listing 3-1 Configuring the Message L evel

C.\ myW.Domai ns\ mydomai n>j ava webl ogi c. Admin -url http://peach: 8001 -usernane
webl ogi ¢ - password webl ogic GET -pretty -type ServerConfig

MBeanNane: "nydomai n: Locat i on=peach, Nanme=peach, Type=Ser ver Confi g"
Accept Backl og: 50
Admi ni strationPort: O

St dout DebugEnabl ed: fal se
St dout Enabl ed: true
St dout For mat: standard
St dout LogSt ack: true
St dout SeveritylLevel: 16
C.\ myW.Domai ns\ mydonai n>j ava webl ogi c. Admin -url http://peach: 8001 -usernane
webl ogi ¢ - password webl ogi ¢ SET - nbean
nmydomai n: Locat i on=peach, Name=peach, Type=Ser ver Confi g
-property Stdout SeveritylLevel 64

0

Thewebl ogi c. Adni n utility returns the string Gk to indicate that the SET command
succeeded.
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Example: Using MBeanServer to Configure
the Message Level for Standard Out

i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport

public

3-4

The class in this example uses the Local Configuration MBean instance of

webl ogi c. management . confi gur ati on. Ser ver MBean to temporarily change the
level of messagesthat a server instance named peach sendsto standard out. It usesthe
standard IMX MBeanSer ver interface to change the Ser ver MBean configuration.

The class as written runs on the Administration Server and uses the Administration
MBeanHone to retrieve the Local Configuration MBean for peach, but you could
modify it to run on alocal server and use the local server’s MBeanHone to retrieve
Ser ver MBean.

Instead of retrieving alist of all MBeans and then filtering thelist to find the local
Ser ver MBean for a specific server instance, this example uses the MBean naming
conventions to construct the WebLogi cQbj ect Nane for the Ser ver MBean. For more
information about naming conventions, refer to “WebL ogicObjectNames for

WebL ogic Server MBeans’ on page 2-16.

In the example, webl ogi ¢ isauser who has permission to view attributes of the

Ser ver MBean. For information about permissions to view and modify M Beans, refer
to "Protecting System Administration Operations' in the WebLogic Server
Administration Guide.

Listing 3-2 Configuring EJB Deployment Descriptors

java.util . Set;
java.util.lterator;

java.rm . Renot eExcepti on;

j avax. nam ng. *;

j avax. managenent . MBeanSer ver ;

webl ogi c. j ndi . Envi ronnent ;

webl ogi c. managenent . MBeanHone;

webl ogi c. managenent . WebLogi cMBean,;

webl ogi c. managenent . WebLogi cOhj ect Nane;

cl ass changeSt andar dQut {
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Example: Using MBeanServer to Configure the Message Level for Standard Out

11

11

/1
/1

11

Il

11

public static void main(String[] args) {

MBeanHone hone = nul | ;
MBeanSer ver honeServer = null;

// domai n vari abl es

String url = "t3://1ocal host: 7001";

String usernane = "webl ogi c";

String password = "webl ogic";
setting the initial context

try {
Envi ronment env = new Environnent ();
env. setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set SecurityCredenti al s(password);
Context ctx = env.getlnitial Context();

getting the Administrati on MBeanHone
home = (MBeanHone) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;
} catch (Exception e) {
Systemout. println("Exception caught: " + e);

}

Constructing a WebLogi cQoj ect Nane for the | ocal Server MBean
that is associated with the server instance named peach.

String nbeanName = "exanpl es: Locat i on=peach, Nane=peach, Type=Ser ver Confi g"

WebLogi cObj ect Name obj Nane = new WebLogi cObj ect Nane( mbeanNane) ;

Retrieving the MBeanServer interface.
honeServer = hone. get MBeanServer () ;

Usi ng MBeanServer to set the value of the Stdout SeveritylLevel attribute
honmeServer. set Attri but e( nbeanNane, St dout SeveritylLevel , 64);

Provi di ng feedback that operation succeeded.
System out. println("Changed standard out severity level to: " +
honeServer. get Attri but e( mbheanNane, St dout SeveritylLevel));

} catch (Exception e) {
System out. println("Caught exception: " + e);

}
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Example: Using the Type-Safe Interface to
Retrieve Information About a JMS
Configuration

The examplein this section collects all the IM S-related configuration informationin a
domain. To retrieve IMS-related Administration MBeans, it uses the
get MBeansBy Type method of the Administration MBeanHone.

Y ou could add more functionality to this program by using the get and set methods of
the IMS-related Administration MBeans that the program retrieves.

Listing 3-3 Retrieving Information About a JIM'S Configuration

import java.util. Set;

inmport java.util.lterator;

i mport java.rm .Renpt eException;
i mport javax.nam ng.*;

i nport webl ogi c.j ndi. Envi ronnent;

i mport webl ogi c. nanagenent . MBeanHone;

i mport javax. managenent. Qbj ect Nane;

i mport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . confi gurati on. Server MBean;
i mport webl ogi c. managenent . runti me. Ser ver Runt i neMBean,;

public class getJMsInfo {
public static void main(String[] args) {

MBeanHonme hone = nul | ;

String url = "t3://1ocal host: 7001";
String username = "webl ogic";
String password = "webl ogic";

WebLogi cMBean bean = nul | ;

/lsetting the initial context

try {
Envi ronnent env = new Environnent ();
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env. setProvider Ul (url);

env. set Securi tyPrinci pal (usernane);
env. set SecurityCredential s(password);
Context ctx = env.getlnitial Context();
Systemout.printin("got the IC");

//getting the Adm nistration MBeanHone
home = (MBeanHone) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;
System out.println("Got the MBeanHone " + hone);
} catch (Exception e) {
Systemout. println("Exception caught: " + e);

}

/*Cetting the Adm nistrati on MBeans. The get MBeansByType net hod
* retrieves Administration MBeans because there is no "Config"
or "Runtinme" suffix in the value that is passed.
For exanpl e, "JMsConnectionFactory" retrieves an Admi nistration
MBean, while "JMsConnectionFactoryConfig" retrieves a Configuration
MBean.
Set nyset = hone. get MBeansByType(" JMsConnecti onFactory");
Iterator iter = nyset.iterator();
Systemout.printIn("lterating over: ");
whil e(iter.hasNext()) {
bean = (WbLogi cMBean) iter.next();
Systemout. println("Got the server nbean: " + bean);

}

myset = hone. get MBeansByType("JVSServer");
iter = nyset.iterator();
Systemout.printIn("lterating over: ");
while(iter.hasNext()) {

bean = (WbLogi cMBean) iter.next();

Systemout. println("CGot the config nbean: " + bean);
}

myset = hone. get MBeansByType(" JMSSessi onPool ") ;
iter = nyset.iterator();
Systemout.printIln("lterating over: ");
while(iter.hasNext()) {
bean = (WbLogi cMBean) iter.next();
Systemout. println("Got the runtine nbean: " + bean);

}

myset = hone. get MBeansByType(" JMSQueue") ;
iter = nyset.iterator();
Systemout.printIln("lterating over: ");
while(iter.hasNext()) {
bean = (WbLogi cMBean) iter.next();
Systemout. println("Got the runtine nbean: " + bean);

}

L I
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nmyset = hone. get MBeansByType(" JMSConnecti onFactory");
iter = nmyset.iterator();
Systemout.printin("lterating over: ");
whil e(iter.hasNext()) {
bean = (WebLogi cMBean) iter.next();
Systemout.println("CGot the runtine nbean: " + bean);

}

nmyset = hone. get MBeansByType(" JMsConnecti onConsuner");
iter = nyset.iterator();
Systemout.printin("lterating over: ");
whil e(iter.hasNext()) {
bean = (WebLogi cMBean) iter.next();
Systemout.println("CGot the runtine nbean: " + bean);

}

Programming WebL ogic Management Services with IMX



CHAPTER

A

Using WebLogic Server
MBean Notifications

To report changes in configuration and runtime information, all WebL ogic Server
MBeans emit IMX notifications. A notification isaJMX abject that describes a state
change or some other specific condition that has occurred in an underlying resource.

Y ou can create Java classes called listener s that listen for these notifications. For
example, your application can include alistener that receives notifications when
applications are deployed, undeployed, or redeployed.

This topic includes the following sections:
m “WebLogic Server Notification Types’ on page 4-2
m “Listening for Notifications: Main Steps’ on page 4-3
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WebLogic Server Notification Types

WebL ogic Server M Beans implement the
j avax. management . Noti fi cat i onBr oadcast er interface to emit different types
of notification objects depending on the type of event that occurs:

m  When an MBean's attribute value changes, it emits a
j avax. management . At t ri but eChangeNot i fi cati on object.

m When an MBean’saddAt t ri but eNane method is called, it emitsa
webl ogi c. management . Attri but eAddNot i fi cati on object.

m When an MBean'srenoveAt t ri but eNamre method iscalled, it emitsa
webl ogi c. management . Attri but eRenoveNoti fi cati on object.

In addition, when M Beans have been registered or unregistered, the WebL ogic Server
JMX services emit notifications of type
j avax. managenent . MBeanSer ver Not i fi cati on.

For more information about thej avax. managenent notification types, refer to the
JMX 1.0 API documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive that
you download includes the APl documentation..

For moreinformation about thewebl ogi c. managenent notification types, refer tothe
Javadoc for AttributeAddNotification and AttributeRemoveNotification.

WebLogic Server Log Notifications

4-2

When aWebL ogic Server resource generates alog message, its MBeans emit a
notification of typewebl ogi c. managenent . WebLogi cLogNot i fi cati on. Youcan
use the vebLogi cLogNot i fi cati on API to extract parts of the log message,
including thetransaction 1D, user 1D, and version number associated with the message.

For more information about log notifications, refer to the Using WebLogic Logging
Services guide.
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Listening for Notifications: Main Steps

To listen for the notifications that MBeans emit, do the following:
1. Createalistener classin your application.
2. Register the class with the MBeans whose notifications you want to receive.

3. Optionally implement and register aNot i fi cati onFil t er class, which
provides additional control over which notifications the listener receives.

Figure 4-1 shows a basic system in which a JSP containsaNot i fi cat i onLi st ener
that is registered with an MBean's implementation of the
Noti fi cati onBroadcast er interface.

Figure4-1 Monitoring Notifications from a JSP

—_ - - JW
— - — ~
~ ~
-~ MBean JSP ~
7/ N
/ - - I - - N\
| Noti ficati onBroadcaster —|NotificationLi stener ‘
\ /
N /
~ -
~ -~
™ - Register 7

This section contains the following subsections:
m Creating a Notification Listener
m Registering a Notification Listener

For a compl ete explanation of IMX notifications and how they work, download the
JMX 1.0 specification from
http://jcp.org/aboutJava/communityprocess/final /jsr003/index.html.
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Creating a Notification Listener

4-4

To create a notification listener for aclient that runs within the same VM as

WebL ogic Server, create a class that implements

j avax. management . Noti fi cati onLi st ener. Your implementation must include
theNot i fi cati onLi st ener. handl eNoti fi cation() method.

For moreinformation on Not i f i cat i onLi st ener , refer to the

j avax. management . Not i fi cat i on Javadoc in the IMX 1.0 APl documentation,
which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsrO03/index.html. The archive that
you download includes the APl documentation.

To create anotification listener for a client that runsin a VM that is separate from
WebL ogic Server, create a class that implements

webl ogi c. managenent . Renot eNot i fi cati onLi st ener.

Renot eNot i fi cati onLi st ener extends

j avax. managenent . Noti fi cati onLi st ener andj ava. r m . Rerot e, making
MBean notifications available to externa clientsviaRMI. Y our implementation must
includethe Renot eNot i fi cati onLi st ener. handl eNoti fi cati on() method. For
more information, refer to Renot eNot i fi cati onLi st ener Javadoc.
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i mport
i mport
i mport
i mport
i mport
i mport

public

public

j avax.
j avax.
j avax.
j avax.

After youimplement Renot eNot i fi cat i onLi st ener , youregister your listener with
M Beans whose notifications you want to receive. (See Figure 4-2.)

Figure4-2 Monitoring Notifications from a Separate JVM
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Java dient

Renote NotificationLi stener

The following example creates a remote listener that prints output when
Noti fi cati onBr oadcast er broadcastsawWblLogi cLogNot i fi cati on message
that indicates an application has been deployed or undeployed.

Listing4-1 Notification Listener

Noti fication;
NotificationFilter;
Noti ficationLi stener;
Noti fication.*;

managenent .
managenent .
managenent .
managenent .

webl ogi c. managenent . Renot eNot i fi cati onLi st ener;
webl ogi c. managenent . | oggi ng. WebLogi cLogNot i ficati on;

cl ass

voi d handl eNotification(Notification notification,

WebLogi cLogNotification win =

myLi st ener inplenments
Renot eNot i fi cationLi stener {

Obj ect obj) {

(WebLogi cLogNot i fication)notification;
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/*
* These are all the attributes you can get on a
* WebLogi cLogNoti fication

*/

Systemout.println("\n\nnessage id =" + w n.get Messagel d());
System out.println("server name = " + w n. get Servernane());
System out. println("machine name = " + w n. get Machi neNane());
Systemout.println("severity =" + win.getSeverity());
Systemout.printin("type =" + wn.getType());
Systemout.printin("tinestanp =" + wn.getTineStanp());
Systemout.println("nessage = " + w n.getMessage());
Systemout.printin("thread id =" + wn.getThreadld());
Systemout.printin("user id =" + win.getUserld());
Systemout.printin("transaction id =" + wln.getTransactionld());
Systemout.println("version =" + wn.getVersion());

int nessageld = wl n. get Messagel d();

/* These are the nessagel Ds of the nessages broadcast when an
* application is deployed/ undepl oyed/redepl oyed

* 160004 is for undepl oynment

* 160003 is for depl oynment

*/

i f(nessageld == 160004)

System out. println(\n\nw n. get Message());
else if (nessageld == 160003)

Systemout. println(w n. get Message());
el se;

Registering a Notification Listener

Because all WebLogic Server MBeans implement the
j avax. management . Noti fi cat i onBr oadcast er interface, you can register a
Noti fi cati onLi st ener with any MBean.

RegisteringaNot i fi cati onLi st ener can be accomplished by calling the MBean's
addNot i fi cati onLi stener () method. However, in most casesit is preferable to
usetheaddNot i fi cati onLi st ener () method of the MBeanSer ver interface, which
saves the trouble of looking up a particular MBean simply for registration purposes.
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The following example uses MBeanSer ver . addNot i fi cati onLi st ener () to
register the listener from Listing 4-1 with the LogBr oadcast er Runt i neMBean.

Listing 4-2 Registering a Listener

inport java.util. Set;

import java.util.lterator;

i mport java.rm .Renpt eException;
i mport javax.nam ng.*;

i mport webl ogi c. j ndi. Envi ronnent;

i mport webl ogi c. managenent . MBeanHone;

i nport javax. managenent . Cbj ect Nang;

i nport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . confi gurati on. Ser ver MBean;

i nport webl ogi c. managenent . runt i me. LogBr oadcast er Runt i neMBean;
i nport webl ogi c. managenent . WebLogi cObj ect Nane;

i mport javax.managenent. *;

i nport javax. managenent. Notificati on;

i nport webl ogi c. managenent . Renpt eMBeanSer ver ;

/* This class is to be registered as a startup class with the server that

* receives the Log Notifications
*/

public class |ogger {

public static void main(String[] args) {

MBeanHorme hone = nul | ;
LogBr oadcast er Runt i neMBean | ogBroadcaster = null;
Renot eMBeanServer rnbs = nul |l ;

[/ domai n vari abl es
String serverNane
String domai nNane

"MyServer";
"myDomai n";

try {
Context ctx = new Initial Context();

//Get a | ocal MBeanHonme
hone = (MBeanHone) ctx. | ookup("webl ogi c. managenent. hone." + server Nane) ;
} catch (Exception e) {

System out. println("Exception caught: " + e);
}
/' Use MBeanHone to get MBeanServer
try {
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rmbs = hone. get MBeanServer () ;
} catch(Exception e) {
System out. println("Caught exception: " + e);

}

try {
/* The LogBroadcasterRunti neMBean is only responsible for emtting
* notifications for |og messages. All notifications generated are
* of the type WebLogi cLogNotification. There is only one
* LogBroadcast er Runti nreMBean per server.
*/

WebLogi cObj ect Nanme onanme = new WebLogi cObj ect Name( donmai nNanme +
: Nane=ThelLogBr oadcast er, Type=LogBr oadcast er Runt i ne, Locat i on="
+ server Nane) ;

nyLi stener |istener = new nyListener();

rmbs. addNot i fi cati onLi stener(onane, listener, null, null);
Systemout.println("\n[nyLi stener]: Listener registered
for the LogBroadcasterRunti neMBean ...");
} catch(Exception e) {
System out. println("Exception: " + e);

}
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5

Accessing Runtime
Information

WebL ogic Server includes alarge number of MBeans that provide information about
the runtime state of managed resources. If you want to create applications that view
and modify this runtime data, you must first use the MBeanSer ver interface or the
WebL ogic Server type-safeinterfaceto retrieve Runtime MBeans. Then you use APIs
inthewebl ogi c. managenent . r unt i ne packageto view or change the runtime data.
For information about viewing the API documentation, refer to “Documentation for
Runtime MBean APIS’ on page 1-14.

This topic provides examples for retrieving and modifying runtime information about
WebL ogic Server domains and server instances:

m “Determining the Active Domain and Servers’ on page 5-2

m “Example: Viewing and Changing the Runtime State of a WebL ogic Server
Instance” on page 5-5

m “Example: Viewing Runtime Information About Clusters’ on page 5-16
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Determining the Active Domain and Servers

i mport
i mport
i mport
i mport
i mport

i mport
i mport
i mport
i mport
i mport
i mport
i mport

5-2

The Administration MBeanHone interfaceincludes APIsthat you can use to determine
the name of the currently active domain and the name of all server instances that are

currently active.

The example classin Listing 5-1 does the following:

1. Retrievesthe Administration MBeanHone interface.

2. UsesMBeanHore. get Act i veDomai n() . get Nane() to retrieve the name of the

domain.

3. Usesthe get MBeansBy Type method to retrieve the set of all Ser ver Runt i ne
MBeans in the domain.

4. lterates through the set and compares the names of the Ser ver Runt i neMBean
instances with the name of the WebL ogic Server instance. If theinstanceis
active, it prints the name of the server.

In the following example, webl ogi ¢ isthe username and password for auser who has
permission to view and modify MBean attributes. For information about permissions
to modify MBeans, refer to " Protecting System Administration Operations" in the
WebLogic Server Administration Guide.

The code in this example must run on the Administration Server.

Listing5-1 Determining the Active Domain and Servers

java.util. Set;
java.util.lterator;

java.rm . Renot eExcepti on;

j avax. nam ng. *;

webl ogi c. j ndi . Envi ronnent ;

webl ogi c. managenent .

MBeanHorre;

j avax. managenent . Obj ect Nane;

webl ogi c. managenent .
webl ogi c. managenent .
webl ogi c. managenent .
webl ogi c. managenent .
webl ogi c. managenent .

WebLogi cMBean;

confi guration. Server MBean;
runti nme. Server Runti neMBean;
WebLogi cObj ect Nane;
MBeanHorre;
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public class getActiveDonai nAndServers {
public static void main(String[] args) {
MBeanHone hone = nul | ;

//url of the Admi nistration Server

String url = "t3://1ocal host: 7001";
String username = "webl ogic";
String password = "webl ogi c";

Server Runti neMBean serverRuntine = null;
int count = 0;

Set nbeanSet = null;
|terator nbeanlterator = null;

/lsetting the initial context
try {

Envi ronment env = new Envi ronnent ();
env. setProvider Ul (url);
env. set Securi tyPrinci pal (usernane);
env. set SecurityCredential s(password);
Context ctx = env.getlnitial Context();
Systemout.printin("got the I1C");

//getting the Adm nistration MBeanHone
home = (MBeanHorne) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;
} catch (Exception e) {

Systemout. println("Exception caught: " + e);
}
//getting the name of the active domain
try {

Systemout.printin("Active Domain: " + hone.getActi veDomai n().get Name() );

} catch (Exception e) {
System out. println("Exception: " + e);

}

//getting the names of servers in the domain
Systemout.println("Active Severs: ");
nmbeanSet = hone. get MBeansByType(" Server Runti me");
nbeanlterator = nbeanSet.iterator();
whi | e(mbeanl terator. hasNext ()) {
serverRuntime = (Server Runti neMBean) nbeanlterator. next();
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//printing the names of active servers
if(serverRuntinme.getState().equal s("Running")) {

Systemout.println("Nane: " + serverRuntine.getNanme());
Systemout.println("Li stenAddress: " + serverRuntinme. getLi stenAddress());
Systemout.println("ListenPort: " + serverRuntine.getListenPort());
count ++;

}
}
Systemout. println("Nunber of servers active in the domain: " + count);

Using weblogic.Admin to Determine Active Domains and
Servers

While you can use the example code in Listing 5-1 to determine active domains and
servers from a JIM X application, you can use the webl ogi c. Adni n utility to
accomplish asimilar task from the command line or a script.

Thefollowing command returnsthe name of the currently active domain, wherepeach
hosts the domain’s Administration Server and webl ogi ¢ isthe name and password of
auser who has permission to view MBean attributes:

java webl ogi c. Adm n -url peach: 8001 -usernane webl ogi ¢ - password
webl ogi ¢ GET -type Domai nRuntime -property Name

The command output includes the WebLogi cbj ect Nare of the
Dormai nRunt i meMBean and the value of its Nane attribute:

{ MBeanNane="exanpl esDongi n: Locat i on=peach, Nanme=exanpl esDonai n, Ser
ver Runt i me=peach, Type=Donai nRunt i me" { Name=exanpl esDonei n}}
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Toseealist of al server instances that are currently active, you use ask the
Administration Server toretrieveall Ser ver Runt i me MBeansthat areregisteredinits
Administration MBeanHorre interface. (Only active server instances register

Ser ver Runt i ne MBeans with the Administration MBeanHone interface.)

Y ou must specify the - adni nur | argument to instruct the GET command to use the
Administration Server’'s Administration MBeanHone interface:

java webl ogi c. Adnmi n -adm nurl peach: 8001 -usernanme webl ogi c
-password webl ogic GET -type ServerRuntine -property State

The command output includes the WebLogi cObj ect Nare of all Server Runt i me
MBeans and the value of each St at e attribute:

MBeanNane:
"MedRec: Locat i on=MedRecMs52, Nane=MedRecMS2, Type=Ser ver Runt i ne"
St at e RUNNI NG

MBeanNane:
"MedRec: Locat i on=MedRecSer ver, Nane=MedRecSer ver, Type=Ser ver Runti m
en

State: RUNNI NG

MBeanNarre:
"MedRec: Locat i on=MedRecMs1, Name=MedRecMS1, Type=Server Runti ne"
St ate: RUNNI NG

Example: Viewing and Changing the
Runtime State of a WebLogic Server
Instance

Thewebl ogi c. managenent . runt i me. Ser ver Runt i meMBean interface provides
runtime information about a WebL ogic Server instance. For example, it indicates
which listen ports and addresses a server is using. It also includes operations that
change the lifecycle state of a server. (For information about server states, refer to
"Server Lifecycle" in the Configuring and Managing WebLogic Server guide.)
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This section provides examples of finding Ser ver Runt i neMBean and using it to
change the state of a server instance. Each example illustrates a different way of
retrieving Ser ver Runt i meMBean:

m “Using aLoca MBeanHome and getRuntimeMBean()” on page 5-6

m  “Using the Administration MBeanHome and getMBean()” on page 5-11
m “Using the Administration MBeanHome and getMBeansBy Type()” on page 5-9
m “Using the MBeanServer Interface” on page 5-14

Y ou cannot use the webl ogi ¢c. Adni n utility to change the value of Runtime MBean
attributes.

Using a Local MBeanHome and getRuntimeMBean()

Each WebL ogic Server instance hosts its own MBeanHorme interface, which provides
access to the Local Configuration and Runtime MBeans on the server instance. As
opposed to using the Administration MBeanHonre interface, using thelocal MBeanHome
saves you the trouble of filtering MBeansto find those that apply to the current server.
It al so uses fewer network hopsto access M Beans, because you are connecting directly
to the server (instead of routing requests through the Administration Server).

The MBeanHome interface includes the get Runt i meMBean() method, which returns
only Runtime MBeans that reside on the current WebL ogic Server. If you invoke
MBeanHome.get Runt i meMBean( ) on the Administration Server, it returns only the
Runtime MBeans that are on the Administration Server.

In the following example, webl ogi ¢ isthe username and password for auser who has
permission to view and modify MBean attributes and Ser ver 1 is the name of the
WebL ogic Server instance for which you want to view and change status. For
information about permissions to modify MBeans, refer to "Protecting System
Administration Operations" in the WebLogic Server Administration Guide.

Listing5-2 Using a L ocal MBeanHome and getRuntimeM Bean()

import java.util. Set;
import java.util.lterator;
i mport java.rm .Renot eException;
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i mport javax.nam ng.*;
i nport webl ogi c.j ndi. Envi ronnent;

i nport webl ogi c. managenent . MBeanHone;

i nport javax. managenent . Cbj ect Nang;

i mport webl ogi c. managenent . WebLogi cMBean;

i nport webl ogi c. managenent . confi gurati on. Server MBean;

i nport webl ogi c. managenent . runti me. Server Runt i neMBean;
i mport webl ogi c. managenent . WebLogi cObj ect Nane;

public class serverRuntinelnfol {
public static void main(String[] args) {
MBeanHone hone = nul | ;

// domai n vari abl es

String url = "t3://1ocal host: 7003";
String serverNane = "Serverl";
String usernanme = "webl ogic";
String password = "webl ogi c";

Server Runti meMBean serverRuntine = null;
Server Runt i mreMBean server Runti meM = nul | ;

/lsetting the initial context
try {
Envi ronment env = new Environment ();
env. setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set SecurityCredenti al s(password);
Context ctx = env.getlnitial Context();

//getting the | ocal MBeanHone
home = (MBeanHone) ctx. | ookup("webl ogi c. managenent. hone." + server Nane);
Systemout.println("Got the MBeanHone: " + hone + " for server: " +
server Nane) ;
} catch (Exception e) {
System out. println("Exception caught: " + e);

}

/* Here we use the getRunti mneMBean nethod to access the ServerRunti meMean
* of the server instance.
*/

try {
serverRuntine =

(Server Runt i meMBean) hone. get Runti neMBean( ser ver Nane, " Server Runti ne") ;
Systemout. println("Got serverRunti mneMBean: " + serverRuntine);
} catch (javax. managenent. | nstanceNot FoundException e) {
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System out. println("Caught exception: " + e);

}
Systemout.println("Current state: " + serverRuntine.getState() );
System out. println("Suspending the server ...");
server Runti me. suspend() ;
Systemout.printIn("Current state: " + serverRuntine.getState() );
System out. println("Stopping the server ...");

//changing the state to SHUTDOM
server Runti me. shut down() ;
Systemout.println("Current state: " + serverRuntine.getState() );
}
}
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Using the Administration MBeanHome and
getMBeansByType()

i mport
i mport
i mport
i mport
i mport

i mport
i mport
i mport
i mport
i mport
i mport

Likethe examplein Listing 5-1, “ Determining the Active Domain and Servers,” on
page 5-2, the example classin this section uses the Administration MBeanHome
interface to retrieve a Ser ver Runt i me MBean. The Administration MBeanHorme
provides a single access point for all MBeans in the domain, but it requires you to
either construct the WebLogi cCbj ect Nane of the MBean you want to retrieve or to
filter MBeansto find those that apply to a specific current server.

This example class uses MBeanHome. get MBeansBy Ty pe method to retrieve the set of
all server Runti me MBeansin the domain. It then iterates through the set and
compares the names of the Ser ver Runt i meMBean instances with the name of a
WebL ogic Server instance. When it finds a specific server instance, the class changes
the state of the server to SHUTDOWN.

In thefollowing example, webl ogi c isthe username and password for a user who has
permission to view and modify MBean attributes, Ser ver 1 isthe name of the

WebL ogic Server instance for which you want to view and change status, and

m hi r Donai n isthe name of the WebL ogic Server administration domain.

For information about permissions to modify MBeans, refer to " Protecting System
Administration Operations" in the WebLogic Server Administration Guide.

Listing 5-3 Using the Administration MBeanHome and getM BeansByType()

java.util. Set;
java.util.lterator;
java.rm . Renot eExcepti on;
j avax. nam ng. *;

webl ogi c. j ndi . Envi r onment ;

webl ogi c. managenent . MBeanHone;

j avax. managenent . Cbj ect Nane;

webl ogi c. managenent . WebLogi cMBean,;

webl ogi c. managenent . confi gurati on. Server MBean;
webl ogi c. managenent . runti ne. Server Runt i reMBean;
webl ogi c. managenent . WebLogi cObj ect Nane;
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public class serverRuntinelnfo3 {
public static void main(String[] args) {
MBeanHorme honme = nul | ;

// domai n vari abl es

String url = "t3://1ocal host: 7001";
String serverNane = "Serverl";
String usernane = "webl ogic";
String password = "webl ogic";

Server Runti mneMBean serverRuntine = null;
Set nmbeanSet = null;
Iterator nbeanlterator = null;

/1Setting the initial context
try {
Envi ronnent env = new Environnent ();
env.setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set Securi tyCredenti al s(password);
Context ctx = env.getlnitial Context();

/1 Cetting the Adm nistrati on MBeanHone.
home = (MBeanHone) ct x. | ookup(MBeanHome. ADM N_JNDI _NAME) ;
Systemout. println("CGdt the Adm n MBeanHonme: " + hone );
} catch (Exception e) {
System out. println("Exception caught: " + e);

}

/* Here we use the get MBeansByType nethod to get the set of ServerRunti ne nbeans
* Then we iterate through the set. W retrieve the ServerRunti mneMbean we are
* interested in by conparing the name to the value of serverNane.

*/

try {
nmbeanSet = hone. get MBeansByType(" Server Runti me");

nbeanlterator = nbeanSet.iterator();

whi | e(nbeanl terator. hasNext ()) {
serverRunti me = ( ServerRunti meMBean) nbeanlterator. next();
i f(serverRuntime. get Nane().equal s(serverNane)) {

Systemout.println("we have got the serverRuntinenbean: " + serverRuntinme +
" for: " + serverNane);
Systemout.printIn("Current state: " + serverRuntine.getState() );
System out. println("Suspending the server ...");
Systemout.println("Stopping the server ...");
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/'l changi ng the state to SHUTDOMN
server Runti me. shut down() ;
Systemout.println("Current state: " + serverRuntinme.getState() );
} catch (javax. managenent. | nst anceNot FoundException e) {
System out. println("Caught exception: " + e);
}

Using the Administration MBeanHome and getMBean|)

Instead of retrieving alist of all MBeans and then filtering the list to find the

Ser ver Runt i neMBean for a specific server, this example uses the MBean naming
conventionsto construct theWebLogi cObj ect Nane for the Ser ver Runt i meMBean on
aserver instance named Ser ver 1. For information about constructing a

WebLogi cObj ect Narre, refer to “WebL ogicObjectNames for WebL ogic Server
MBeans’ on page 2-16.

To make sure that you supply the correct object name, you can use the

webl ogi c. Adni n GET command. For example, the following command returns the
object name and list of attributes of the Ser ver Runt i meMBean for a server instance
named Ser ver 1:

java webl ogic. Adnmin -url http://Server1:7001 -usernane webl ogi c
-password webl ogic CGET -pretty -type ServerRuntinme

For more information about using the webl ogi c. Admi n utility to find information
about MBeans, refer to "M Bean Management Command Reference” in the WebLogic
Server Command Line Reference.
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InListing 5-4, webl ogi ¢ isthe username and password for auser who has permission
to view and modify MBean attributes, Ser ver 1 isthe name of the WebL ogic Server

instance for which you want to view and change status, and mi hi r Donai n isthe name
of the WebL ogic Server administration domain.

Listing 5-4 Using the Administration M BeanHome and getM Bean()

inport java.util.Set;

import java.util.lterator;

i mport java.rm .Renot eException;
i mport javax.nam ng.*;

i mport webl ogi c.j ndi. Environnent;

i mport webl ogi c. managenent . MBeanHone;

i nport javax. managenent. Cbj ect Nane;

i mport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . confi gurati on. Ser ver MBean;

i mport webl ogi c. managenent . runti me. Server Runt i neMBean;
i mport webl ogi c. managenent . WebLogi cObj ect Nane;

public class serverRuntinelnfo2 {
public static void main(String[] args) {
MBeanHone honme = nul | ;

// domai n vari abl es

String url = "t3://1ocal host: 7001";
String serverName = "Server1";
String username = "webl ogic";
String password = "webl ogic";

Server Runti mneMBean serverRuntine = null;

//setting the initial context
try {
Envi ronment env = new Environnent ();
env. setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set Securi tyCredential s(password);
Context ctx = env.getlnitial Context();

/* Getting the Adm nistration MBeanHone.

* Note: Looking up MBeanHome. ADM N _JNDI _NAME returns the Adm nistration
MBeanHone interface. It provides access to all MBeans in the domain.
Looki ng up "webl ogi c. managenent . hone. <Adnmi nServer Name>" returns the
| ocal MBeanHone for the Administration Server. It provides

* Ok ok
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* to the Configuration and Runtime MBeans on the Administration Server.
*/
home = (MBeanHone) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;
Systemout.println("Got the Admin MBeanHonme: " + hone + " fromthe
Adm n server");
} catch (Exception e) {
System out. println("Exception caught: " + e);

}
try {

/* Creating the nbean object nane.

* The serverNane refers to the name of the Managed Server that hosts
* the ServerRuntinmeMBean.

*/

String name = "mi hirDonain: Location=" + serverNanme + ", Name=" +
server Nane + ", Type=Server Runti ne" ;

WebLogi cObj ect Name obj Name = new WebLogi cObj ect Nane( nane) ;

System out. println("Created WbLogi cObj ect Namre: " + nane);

serverRuntime = (ServerRunti neMBean) hone. get MBean( obj Nan®) ;
Systemout.println("Got the serverRunti ne using the adm nHonme: " +
serverRuntinme );
} catch(Exception e) {

Systemout. println("Exception: " + e);
}
Systemout.println("Current state: " + serverRuntine.getState() );
System out. println("Suspending the server ...");
server Runti me. suspend();
Systemout.println("Current state: " + serverRuntine.getState() );
System out. println("Stopping the server ...");

//changing the state to SHUTDOMN
server Runti me. shut down() ;
Systemout.println("Current state: " + serverRuntine.getState() );
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Using the MBeanServer Interface

The example in this section uses a standard IM X approach for interacting with
MBeans. It uses the Administration MBeanHone interface to retrieve the

j avax. managenent . MBeanSer ver interface and then uses MBeanSer ver toretrieve
thevalue of the Li st enPort attribute of the Ser ver Runt i neMBean for a server
instance named Ser ver 1.

In the following example, webl ogi ¢ isthe username and password for auser who has
permission to view and modify MBean attributesand i hi r Donai n isthe name of the
WebL ogic Server administration domain.

Listing5-5 Using the Administration MBeanHome and getM Bean()

inport java.util.Set;

import java.util.lterator;

i mport java.rm .Renot eException;

i mport javax.nam ng.*;

i nport javax. managenent. Cbj ect Nane;
i mport javax.managenent. MBeanSer ver;

i mport webl ogi c.j ndi. Environnent;

i mport webl ogi c. nanagenent . MBeanHone;

i mport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . runti me. Ser ver Runt i neMBean,;
i mport webl ogi c. nanagenent . WebLogi cObj ect Nane;

public class serverRuntinelnfo3 {
public static void main(String[] args) {
MBeanHorme hone = nul | ;

// domai n vari abl es

String url = "t3://adm nserver: 7001";
String serverNane = "Serverl";
String usernane = "webl ogic";
String password = "webl ogi c";

String ListenPort = "7001";
Server Runti mneMBean serverRuntine = null;

//setting the initial context
try {
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Envi ronment env = new Environnent ();
env.setProviderUrl (url);

env. set Securi tyPrinci pal (usernane);
env. set SecurityCredenti al s(password);
Context ctx = env.getlnitial Context();

/1 Getting the Admi nistration MBeanHone.
home = (MBeanHone) ctx. | ookup(MBeanHonme. ADM N_JNDI _NAME) ;
Systemout.println("Got the Admin MBeanHone: " + hone + " fromthe
Adm n server");
} catch (Exception e) {
System out. println("Exception caught: " + e);

}
try {

/* Creating the nbean object nane.

* The serverNane refers to the nanme of the Managed Server that hosts
* the ServerRuntinmeMBean.

*/

String name = "ni hirDonain: Location=" + serverNanme + ", Name=" +
server Nane + ", Type=Server Runti ne" ;

WebLogi cObj ect Name obj Name = new WebLogi cObj ect Nane( nane) ;

System out. println("Created WebLogi cObj ect Name: " + nane);

//Retrieving the MBeanServer interface
honeServer = hone. get MBeanServer () ;

//Retrieving the ListenPort attribute of ServerRunti meMBean
attributeval ue = homeServer. get Attri but e(obj Name, ListenPort);
Systemout.println("ListenPort for " + serverNane + " is:" + attributeVal ue);

} catch(Exception e) {
Systemout. println("Exception: " + e);

}
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Example: Viewing Runtime Information
About Clusters

The example in this section retrieves the number and names of WebL ogic Server
instances currently running in acluster. It uses

webl ogi c. management . runti me. C ust er Runt i meMBean, which provides
information about a single Managed Server’s view of the members of a WebL ogic
cluster.

Only Managed Servers host instances of d ust er Runt i meMBean, and you must
retrieve the d ust er Runt i meMBean instance from a Managed Server that is actively
participating in a cluster.

To make surethat it retrievesa d ust er Runt i mreMBean from an active Managed
Server that isin a cluster, this example does the following:

1. Retrievesthe Administration MBeanHore, which runson the Administration Server
and can provide accessto all O ust er Runt i meMBeans in the domain.

2. Retrievesall d ust er Runt i mreMBeans and determines whether they belong to a
specific domain.

3. Findsoned ust er Runt i meMBean for a Managed Server in the domain of
interest.

4. Usesthe d ust er Runt i meMBean APIson the Managed Server to determine the
number and name of active serversin the cluster.
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Intheexample, webl ogi ¢ isthe username and password for auser who haspermission
to view and modify MBean attributes. For information about permissions to modify
MBeans, refer to "Protecting System Administration Operations" in the WebLogic
Server Administration Guide.

Listing5-6 Retrieving aList of ServersRunningin a Cluster

inport java.util. Set;

import java.util.lterator;

i mport java.rm .Renot eException;
i mport javax.nam ng.*;

i mport webl ogi c. j ndi. Envi ronnent;

i mport webl ogi c. managenent . MBeanHone;

i nport javax. managenent . Cbj ect Nang;

i nport webl ogi c. managenent . WebLogi cMBean;

i mport webl ogi c. managenent . runti me. Cl ust er Runt i neMBean,;
i nport webl ogi c. managenent . WebLogi cObj ect Nane;

i nport webl ogi c. managenent . MBeanHore;

public class get Runni ngServersl nC uster {

11

public static void main(String[] args) {
MBeanHonme hone = nul | ;

domai n vari abl es
String url = "t3://local host:7001"; //url of the Adm nistration Server

If you have nore than one cluster in your donmain, define a list of all the
servers in the cluster. You conpare the servers in the domain with this |ist
to deternine which servers are in a specific cluster.

String serverl = "csl"; // nane of server in the cluster
String server2 = "cs2"; // nane of server in the cluster

String usernane = "webl ogi c";
String password = "webl ogic";

Cl usterRunti nreMBean clusterRuntine = null;

Set nbeanSet = null;
Iterator nbeanlterator = null;
String name = "";

String[] aliveServerArray = null;
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//Setting the initial context
try {
Envi ronnent env = new Environnent ();
env.setProviderUrl (url);
env. set Securi tyPrinci pal (usernane);
env. set SecurityCredenti al s(password);
Context ctx = env.getlnitial Context();

/] Getting the Adm nistrati on MBeanHone.
home = (MBeanHone) ct x. | ookup(MBeanHome. ADM N_JNDI _NAME) ;
} catch (Exception e) {

System out. println("Exception caught: " + e);
}

/'l Retrieving a list of CusterRuntinme MBeans in the donain.
try {

nmbeanSet = home. get MBeansByType("d ust erRunti nme");
nbeanlterator = nbeanSet.iterator();
whi | e(nbeanl terator. hasNext()) {

/1 Retrieving one ClusterRuntine MBean fromthe I|ist.
clusterRuntime = (C usterRunti neMBean) nbeanl terator. next();

/1l Getting the name of the ClusterRuntinme Mean.
name = cl usterRuntinme. get Nanme();

/1 Determining if the current dusterRunti neMBean belongs to a
/1 server in the cluster of interest.
i f (nane. equal s(serverl) || nane.equal s(server2) ) {

/1 Using the current CusterRuntinmeMBean to retrieve the nunber of

I/l servers in the cluster.

Systemout. println("\nNunber of active servers in the cluster: " +
clusterRuntinme. get Ali veServer Count ());

/1l Retrieving the nanmes of servers in the cluster.
al i veServerArray = clusterRuntine. get Server Nanes();
br eak;

}

}
} catch (Exception e) {
System out. println("Caught exception: " + e);

}

if(aliveServerArray == null) {

Systemout.println("\nThere are no running servers in the cluster");
Systemexit(1);

}
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Systemout.println("\nThe running servers in the cluster are: ");

for (int i=0; i < aliveServerArray.length; i++) {
Systemout.printin("server " +i + " : " + aliveServerArray[i]);
}
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CHAPTER

6

Monitoring WebLogic
Server MBeans

WebL ogic Server includes a set of monitor M Beansthat emit IMX notifications only
when specific M Bean attributes change beyond a specific threshold. A monitor MBean
observes the attribute of another MBean (the observed MBean) at specific intervals.
The monitor derives a value from this observation, called the derived gauge. This
derived gauge is either the exact value of the observed attribute, or optionally, the
difference between two consecutive observed val ues of a numeric attribute.

When the value of the derived gauge satisfies a set of conditions, the monitor M Bean
emits a specific notification type. Monitors can also send notifications when certain
error cases are encountered while monitoring an attribute value.

The process for monitoring an attribute of an MBean is as follows:

1.
2.
3.
4.

Create alistener class that can listen for notifications from monitor MBeans.
Choose amonitor MBean type that matches the type of datayou want to observe.
Configure and instantiate a monitor MBean.

Instantiate the listener class.

This topic contains the following sections:

“Creating a Notification Listener” on page 6-2

“Choosing a WebL ogic Server Monitor Type” on page 6-3
“Instantiating the Monitor and Listener” on page 6-5
“Notification Types’ on page 6-13

“Sample Monitoring Scenarios’ on page 6-14
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Creating a Notification Listener

Asany other MBean, monitor M Beans emit notifications by implementing
j avax. managenent . Noti fi cat i onBr oadcast er. To create alistener for
notifications from a monitor MBean, create a class that does the following:

1. ImplementsNoti fi cati onBr oadcaster or
webl ogi c. managenent . Renot eNot i fi cati onLi st ener.

2. IncludestheNot i fi cati onLi st ener. handl eNoti fication() or the
Renot eNot i fi cati onLi st ener. handl eNoti fi cation() method.

Y ou can register the same notification listener with instances of
LogBr oadcast er MBean, monitor MBeans, or any other M Bean.

The example below creates alistener object for an application that runsin aJVM
outside the WebL ogic Server VM. It includeslogic that outputs additional messages
when it receives notifications from monitor M Beans.

Listing6-1 Listener for Monitor Notifications

i nport java.rm . Renote;

i mport javax.
i mport javax.

managenent . Noti ficati on;
managenent . noni tor. Moni torNoti fication;

i mport webl ogi c. managenent . Renpt eNot i fi cati onLi st ener;

public class

public void

System out.
System out .
System out .
System out .
System out.

Count er Li st ener
i mpl enents RenoteNotificationListener {

handl eNoti fication(Notification notification ,Object obj) {

printIn("\n\n Notification Received ...");

println("Type=" + notification.getType() );
println("SequenceNunber=" + notification.get SequenceNunber());
println("Source=" + notification.getSource());
println("Tinestanp=" + notification.getTinmeStanp() + "\n" );

if(notification instanceof MnitorNotification) {

Moni t or Notification nonitorNotification = (MnitorNotification) notification;
Systemout.printIn("This notification is a MnitorNotification");
System out.println("Coserved Attribute: " +

moni torNotification.getbservedAttribute() );
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System out. println("Cbserved Object: " +
noni torNotification. get Cbservedoject() );
Systemout.println("Trigger value: " + nonitorNotification.getTrigger() );
}
}

}

Choosing a WebLogic Server Monitor Type

Monitor MBeans are specialized to observe changesin specific data types. Y ou must
instantiate the type of monitor MBean that matches the type of the object that an
MBean returns for an attribute value. For example, a monitor MBean based on the

St ri nghMoni t or type can observe an attribute that isdeclared asan oj ect aslong as
actual values of theattributesare St r i ng instances, as determined by thei nst anceof
operator.

To choose a monitor type, do the following:

1. Determinethetype of object that is returned by the MBean attribute that you want
to observe by doing any of the following:

e Refer to the WebL ogic Server Javadoc.

e Usethewebl ogi c. Adm n GET command, which provides information about
the MBean that you specify. For more information, refer to "MBean
Management Command Reference” in the WebLogic Server Administration
Guide.

e Usethej avap command on the MBean you are monitoring. Thej avap
command is a standard Java utility that disassembles a classfile.

2. Choose amonitor type from the following table.

A Monitor MBean of This Observes This Object Type
Type
Count er Moni t or I nt eger
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A Monitor MBean of This Observes This Object Type
Type
GaugeMbni t or Integer or floating-point (Byt e, I nt eger, Short,

Long, Fl oat , Doubl e)

StringMonitor String

For more information about monitor types, refer to the IMX 1.0 specification, which
you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive that
you download includes the APl documentation.
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Instantiating the Monitor and Listener

After you determine which type of monitor to instantiate, you create a class that
instantiates and configures the monitor, and instantiates and registers the listener.

This section contains the following subsections:
m “Main Stepsfor Instantiating a Monitor and Listener” on page 6-5

m “Example: Instantiating a CounterMonitor for a Remote Application” on page
6-7

m “Configuring CounterMonitor Objects’ on page 6-9
m “Configuring GaugeMonitor Objects’ on page 6-11
m  “Configuring StringMonitor Objects’ on page 6-12

Main Steps for Instantiating a Monitor and Listener

To instantiate a monitor MBean and listener object, create a class that does the
following:

1. Createsamonitor object. The examplein Listing 6-2 creates a Count er Moni t or
object using the default constructor of
j avax. managenent . moni t or . Count er Moni t or.

2. Configures the monitor object by doing the following:

a. ConstructsaJMX object name for the monitor object. Listing 6-2 uses
WebLogi cObj ect Nanme() , but you can usej avax. managenent . Obj ect Nane
for the monitor object. The object name must be unique throughout the entire
WebL ogic Server domain, and it must follow the IMX conventions:

domai n name:Name=name,Type=t ype[,attr=val ue]...

b. ConstructsaJMX object name for the observed M Bean using
WebLogi cOnj ect Nane() .

If the observed MBean is a WebL ogic Server MBean, you must use
WebLogi cObj ect Name() instead of j avax. managenent . Obj ect Name. You

Programming WebL ogic Management Services with IMX 6-5



6 Monitoring WebLogic Server MBeans

6-6

can also use MBeanHone. get MBeansByType() or other WebL ogic Server
APIsto get the name of the observed M Bean object. For exampl es of
different methods of retrieving MBeans, refer to “Accessing WebL ogic
Server MBeans’ on page 2-1.

c. Setsvaluesfor the monitor’s threshold parameters. The set of available
parameters varies, depending on whether you are instantiating a
Count er Moni t or, GaugeMoni t or, Or Stri nghoni t or.

For more information about the parameters that you pass to configure a
monitor argument, refer to “ Configuring CounterMonitor Objects’ on page
6-9, “Configuring GaugeM onitor Objects’ on page 6-11, and “Configuring
StringMonitor Objects’ on page 6-12.

d. Configuresthe monitor object using the monitor’s APIs.

3. Instantiates the listener object that you created in “ Creating a Notification
Listener” on page 6-2.

4. Registers the listener object using the monitor’saddNot i fi cat i onLi st ener ()
method.

5. (Thisstep isneeded only if your monitor classrunsin aJVM that is outside the
WebL ogic Server VM.) Initializes a reference to the monitor object within the
MBean Server by doing the following:

a. Retrieving the MBeanSer ver interface using the Administration MBeanHome
interface.

b. Using the monitor’'s pr eRegi st er () method

6. Startsthe monitor using the monitor’sst art () method.
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Example: Instantiating a CounterMonitor for a Remote
Application

i mport
i mport
i nport
i mport
i nport

i mport
i mport
i mport
i nport
i nport
i mport
i nport
i mport

The following example creates a monitor for the Ser vi cedRequest Tot al Count
attribute of the Execut eQueRunt i meMBean, which returns the number (i nt ) of
requests that have been processed by the corresponding execution queue.

Listing 6-2 Instantiating the Monitor and Listener

java.util. Set;
java.util.lterator;
java.rm . Renot eExcepti on;
j avax. nam ng. *;

webl ogi c. j ndi . Envi ronnent ;

webl ogi c. managenent . MBeanHone;

j avax. managenent . Cbj ect Nane;

webl ogi c. managenent . WebLogi cMBean,;

webl ogi c. managenent . confi gurati on. Server MBean;
webl ogi c. managenent . *;

webl ogi c. managenent . noni t or. *;

j avax. managenent . *;

j avax. managenent . noni t or. Count er Moni t or;

public class clientMnitor {

public static void main (String Args[]) {

tr

y {

//1nstantiate a CounterNbnitor
Count er Monitor nonitor = new CounterMnitor();

/'l construct the objectNanme for your CounterMnitor object
WebLogi cObj ect Name noni t or Obj ect Nane = new
WebLogi cObj ect Nanme( " nydomai n: Type=Count er Moni t or, Name=MyCounter") ;

/1 Construct the objectNane for the observed MBean

WebLogi cObj ect Nanme gChj ect Nane = new

WebLogi cOoj ect Nane( " mi hi r Donai n: Locat i on=MySer ver, Nane=def aul t,
Server Runt i me=MySer ver, Type=Execut eQueueRunti ne");

/1 Define variables to be used when configuring your CounterMnitor
/1l object.

Integer threshold = new I nteger (1000);

I nteger offset = new I nteger(2000);
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/] Configure your nmonitor object using the CounterMnitor APlIs
noni t or. set Thr eshol d(t hreshol d) ;
nmoni tor.setNotify(true);
nmoni tor. set O f set (of f set) ;
noni t or. set Cbser vedObj ect (qCbj ect Nane) ;
noni tor. set CbservedAttri but e(" Servi cedRequest Tot al Count ") ;

//lnstantiate and register your listener with the nonitor
Count erLi stener |istener = new CounterlListener();
noni tor. addNoti fi cati onLi stener(listener, null, null);

/1 Use the Admi nistrati on MBeanHome APl to get the MBeanServer interface.
/1 this is needed when you are registering a nonitor fromthe
/1 client side.

String url = "t3://1ocal host:7001"; //URL of the Administration server
String usernanme = "webl ogic";
String password = "webl ogic";

MBeanHone hone = nul | ;

Envi ronnent env = new Environment ();

env. set ProviderUrl (url);

env. set Securi tyPrinci pal (usernane);

env. set SecurityCredenti al s( password);

Context ctx = env.getlnitial Context();

home = (MBeanHone) ct x. | ookup(webl ogi c. managenent. adm nhone) ;
Renot eMBeanSer ver rnbs = hone. get MBeanSer ver () ;

noni t or. preRegi ster (rnbs, nonitorCbject Nane);

[/start the nonitor
nmonitor.start();

catch (Exception e) { e.printStackTrace(); } }
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Configuring CounterMonitor Objects

Count er Moni t or objects observe changesin MBean attributes that are expressed as
integers. Thefollowing list describes groups of Count er Moni t or operationsthat you
use to achieve typical configurations of a Count er Moni t or instance:

m  Sends anotification when the observed attribute exceeds the threshold.

set Threshol d(int threshol d);
setNotify(true);

set Cbser vedObj ect (hj ect Nane) ;

set ObservedAttri bute("AttributeName");

m  Sends a naotification when the observed attribute exceeds the threshold. Then it
increases the threshold by the offset value. Each time the observed attribute
exceeds the new threshold, the threshold is increased by the offset value. For
example, if you set Thr eshol d to 1000 and O f set to 2000, when the observed
attribute exceeds 1000, the Count er Moni t or object sends a notification and
increases the threshold to 3000. When the observed attribute exceeds 3000, the
Count er Moni t or object sends a notification and increases the threshold again to
5000.

set Threshol d(int threshol d);
setNotify(true);

setOffset(int offset);

set Obser vedoj ect (bj ect Nane) ;

set ObservedAttribute("AttributeName");

m  Sends anotification when the observed attribute exceeds the threshold, and
increases the threshold by the offset value. When the threshold reaches the value
specified by the modulus, the threshold is returned to the value that was
specified through the latest call to the monitor’sset Thr eshol d method, before
any offsets were applied. For example, if the original Thr eshol d is set to 1000
and the Modul us is set to 5000, when the Thr eshol d exceeds 5000, the monitor
sends anotification and resets the Thr eshol d to 1000.

set Threshol d(int threshol d);
setNotify(true);

setOffset(int offset);

set Modul us(i nt nodul us);

set CbservedObj ect (hj ect Nane) ;

set ObservedAttri bute("AttributeName");
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m  Sends anotification when the difference between two consecutive observations

exceeds the threshold. For example, the Thr eshol d is 20 and the monitor
observes an attribute value of 2. If the next observation is greater than 22, then
the monitor sends a notification. However, if the value is 10 at the next
observation, and 25 at the following observation, then the monitor does not send
a natification because the value has not changed by more than 20 for any two
consecutive observations.

set Threshol d(int threshold);
setNotify(true);

set Di ff erenceMbde(true);

set Obser vedObj ect (Obj ect Nane) ;

set ObservedAttribute("AttributeNane");

Sends a notification when the difference between two consecutive observations
exceeds the threshold, and increases the threshold by the offset value. When the
threshold reaches the val ue specified by the modulus, the threshold is returned to
the value that was specified through the latest call to the monitor’s

set Thr eshol d method, before any offsets were applied.

set Threshol d(int threshold);
setNotify(true);

setOffset (int offset);

set Mbdul us(i nt nodul us);

set Di fferenceMode(true);

set ObservedObj ect (Obj ect Nane) ;

set ObservedAttribute("AttributeNane");

Toseeadl possible configurations of aCount er Moni t or instance, refer tothe JIMX 1.0
API documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final /jsr003/index.html. The archive that
you download includes the APl documentation.
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Configuring GaugeMonitor Objects

GaugeMoni t or objects observe changes in MBean attributes that are expressed as
integers or floating-point. The following list describes groups of GaugeMoni t or
operationsthat you useto achieve typical configurations of aGaugeMoni t or instance:

Sends a notification when the observed attribute is beyond the high threshold.

set Hi ghThreshol d(i nt Hi ght hreshol d);
set Noti fyHi gh(true);

set Cbser vedObj ect (hj ect Nane) ;

set ObservedAttri bute("AttributeNanme");

Sends a notification when the observed attribute is outside the range of the high
or low threshold.

set Threshol ds(i nt Hi ght hreshol d, Lowt hreshol d);
set Noti fyHi gh(true);

setNotifyLow(true);

set Obser vedoj ect (bj ect Nane) ;

set ObservedAttribute("AttributeName");

Sends a notification when the difference between two consecutive observations
is outside the range of the high or low threshold.

set Threshol ds(i nt Hi ght hreshol d, Low hreshol d);
set Noti fyHi gh(true);

setNotifyLow(true);

set Di fferenceMode(true);

set Cbser vedObj ect (hj ect Nane) ;

set ObservedAttri bute("AttributeName");

GaugeMbni t or does not support an offset or modulus.

To seeall possible configurations of a GaugeMoni t or instance, refer to the IMX 1.0
API documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive that
you download includes the APl documentation.
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St ri ngMoni t or objects observe changesin MBean attributes that are expressed as
strings. Thefollowing list describesgroupsof St ri nghoni t or operationsthat you use
to achieve typical configurations of a St ri nghoni t or instance:

m  Sends a notification when the observed attribute matches the string specified in
StringToConpare.

set StringToConpare(String);

set Noti fyMatch(true);

set Obser vedObj ect (Obj ect Nane) ;

set ObservedAttribute("AttributeNane");

m  Sends a notification when the observed attribute differ s from the string
specified in St ri ngToConpar e.

set StringToConpare(String);
setNotifyDiffer(true);

set Obser vedObj ect (Obj ect Nane) ;

set ObservedAttribute("AttributeNane");

To seeall possible configurations of aSt ri nghoni t or instance, refer to the IMX 1.0
API documentation, which you can download from
http://jcp.org/aboutJava/communityprocess/final/jsr003/index.html. The archive that
you download includes the APl documentation.
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Notification Types

Each type of monitor M Bean emits specific types of notifications. Thefollowing table
describes the type of notifications that monitor MBeans emit.

A Monitor MBean of This  Emits This Notification Type

Type

Count er Moni t or A counter monitor emitsaj nx. noni t or. count er. t hr eshol d when the
value of the counter reaches or exceeds a threshold known as the comparison level.

GaugeMoni t or [

If the observed attribute value is increasing and becomes equal to or greater
than the high threshold val ue, the monitor emits a notification type of

j mx. noni t or . gauge. hi gh. Subsequent crossings of the high threshold
valuedo not cause further notifications unlessthe attribute val ue becomes equal
to or less than the low threshold value.

If the observed attribute value is decreasing and becomes equal to or less than
the low threshold value, the monitor emits a notification type of

j mx. noni t or . gauge. | ow. Subsequent crossings of the low threshold
valuedo not cause further notifications unlessthe attribute val ue becomes equal
to or greater than the high threshold value.

StringMoni t or ]

If the observed attribute val ue matchesthe string to compare val ue, the monitor
emits anotification type of j mx. noni t or. stri ng. mat ches. Subsequent
matches of the string to compare val ues do not cause further notificationsunless
the attribute value differs from the string to compare value.

If the attribute value differ sfrom the string to compare value, the monitor emits
anotification type of j nx. nmoni tor . stri ng. di f f er s. Subsequent
differences from the string to compare value do not cause further notifications
unless the attribute value matches the string to compare value.
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Error Notification Types

All monitors can emit the following notification types to indicate error cases:

® jmx.nonitor. error. mbean, which indicates that the observed MBean is not
registered in the MBean Server. The observed object nameis provided in the
notification.

B jnx.nonitor.error.attribute,whichindicatesthat the observed attribute
does not exist in the observed object. The observed object name and observed
attribute name are provided in the natification.

m jnx.nonitor.error.type, whichindicatesthat the object instance of the
observed attribute valueisnul | - or not of the appropriate type for the given
monitor. The observed object name and observed attribute name are provided in
the notification.

®m jnx.nonitor.error.runtime,which contains exceptions that are thrown
while trying to get the value of the observed attribute (for reasons other than the
cases described above).

The counter and the gauge monitors can also emit the following
j m. moni tor. error.threshol d notification type under the following
circumstances:

m  For acounter monitor, when the threshold, the offset, or the modulusis not of
the same type as the observed counter attribute.

m  For a gauge monitor, when the low threshold or high threshold is not of the same type as
the observed gauge attribute.

Sample Monitoring Scenarios

This section outlines some typical MBean attributes that you might consider
monitoring to observe performance and/or resource usage. For more details on
individual MBean attributes or methods, see the appropriate MBean API
documentation.
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Sample Monitoring Scenarios

JDBC Monitoring

The JDBCConnect i onPool Runt i ne MBean maintains several attributesthat describe
the connectionsto adeployed JDBC connection pool. Applications may monitor these
attributes to observe the connection delays and connection failures, as well as

connection leaks. The following table outlines those M Bean attributes typically used

for JIDBC monitoring.

JDBCConnectionPoolRuntime
MBean Attribute

Typical Monitoring Application

LeakedConnect i onCount

Notify alistener when the total number of
leaked connections reaches a predefined
threshold. L eaked connections are connections
that have been checked out but never returned to
the connection pool viaacl ose() cdl;itis
important to monitor the total number of leaked
connections, as aleaked connection cannot be
used to fulfill later connection requests.

Act i veConnect i onsCur r ent Count

Notify alistener when the current number of
active connections to a specified JDBC
connection pool reaches a predefined threshold.

Connecti onDel ayTi ne

Notify alistener when the average time to
connect to a connection pool exceeds a
predefined threshold.

Fai | uresToReconnect

Notify alistener when the connection pool fails
to reconnect to its datastore. Applications may
notify alistener when this attribute increments,
or when the attribute reaches a threshold,
depending on the level of acceptable downtime.
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