Ice 3.4.2 Documentation

lceGrid Templates

IceGrid templates simplify the task of creating the descriptors for an application. A template is a parameterized descriptor that you can instantiate as
often as necessary, and they are descriptors in their own right. Templates are components of an IceGrid application and therefore they are stored in
the registry's database. As such, their use is not restricted to XML files; templates can also be created and instantiated interactively using the graphica
| administration tool.

You can define templates for server and service descriptors. The focus of this section is server templates; we discuss service descriptors and
templates in the context of IceBox integration.
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Server Templates

You may recall from a previous example that the XML description of our sample application defined two nearly identical servers:

XML

<i cegrid>
<appl i cation nane="Ri pper">
<node nanme="Nodel">
<server id="Encoder Server1" exe="/opt/ripper/bin/server" activati on="on-denmand">
<adapt er name="Encoder Adapter" endpoi nts="tcp"/>
</ server>
</ node>
<node nane="Node2">
<server id="Encoder Server?2" exe="/opt/ripper/bin/server" activati on="on-denmand">
<adapt er nanme="Encoder Adapter" endpoi nts="tcp"/>
</ server>
</ node>
</ appl i cation>
</icegrid>

This example is an excellent candidate for a server template. Equivalent definitions that incorporate a template are shown below:

XML

<i cegrid>
<application nane="Ri pper">
<server-tenpl ate i d="Encoder Server Tenpl ate" >
<par anet er name="i ndex"/>
<server id="Encoder Server${i ndex}" exe="/opt/ripper/bin/server" activation="on-demand">
<adapt er nanme="Encoder Adapter" endpoi nts="tcp"/>
</ server>
</server-tenpl ate>
<node nane="Nodel">
<server-instance tenpl ate="Encoder Server Tenpl ate" index="1"/>
</ node>
<node nane="Node2">
<server-instance tenpl ate="Encoder Server Tenpl ate" index="2"/>
</ node>
</ application>
</icegrid>
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We have defined a server template named Encoder Ser ver Tenpl at e. Nested within the ser ver - t enpl at e element is a server descriptor that
defines an encoder server. The only difference between this ser ver element and our previous example is that it is now parameterized: the template
parameter i ndex is used to form unique identifiers for the server and its adapter. The symbol ${ i ndex} is replaced with the value of the i ndex
parameter wherever it occurs.

The template is instantiated by a ser ver - i nst ance element, which may be used anywhere that a ser ver element is used. The server instance
descriptor identifies the template to be instantiated, and supplies a value for the i ndex parameter.

Although we have not significantly reduced the length of our XML file, we have made it more readable. And more importantly, deploying this server
on additional nodes has become much easier.

Template Parameters

Parameters enable you to customize each instance of a template as necessary. The example above defined the i ndex parameter with a different
value for each instance to ensure that identifiers are unique. A parameter may also declare a default value that is used in the template if no value is
specified for it. In our sample application the i ndex parameter is considered mandatory and therefore should not have a default value, but we can
illustrate this feature in another way. For example, suppose that the pathname of the server's executable may change on each node. We can supply
a default value for this attribute and override it when necessary:

XML

<i cegrid>
<application name="Ri pper">
<server-tenpl ate i d="Encoder Server Tenpl at e" >
<par anet er name="i ndex"/ >
<paranet er name="exepath" defaul t="/opt/ripper/bin/server"/>
<server id="Encoder Server${index}" exe="${exepath}" activation="on-denand">
<adapt er nanme="Encoder Adapter" endpoi nts="tcp"/>
</ server>
</ server-tenpl at e>
<node nanme="Nodel">
<server-instance tenpl at e="Encoder Server Tenpl ate" index="1"/>
</ node>
<node name="Node2">
<server-instance tenpl at e="Encoder Server Tenpl ate" i ndex="2"
exepat h="/opt/ri pper-test/bin/server"/>
</ node>
</ application>
</icegrid>

As you can see, the instance on Nodel uses the default value for the new parameter exepat h, but the instance on Node2 defines a different
location for the server's executable.

Understanding the semantics of descriptor variables and parameters will help you add flexibility to your own IceGrid applications.

Adding Properties to a Server Instance

As we saw in the preceding section, template parameters allow you to customize each instance of a server template, and template parameters with
default values allow you to define commonly used configuration options. However, you might want to have additional configuration properties for a
given instance without having to add a parameter. For example, to debug a server instance on a specific node, you might want to start the server with
the | ce. Trace. Net wor k property set; it would be inconvenient to have to add a parameter to the template just to set that property.

To cater for such scenarios, it is possible to specify additional properties for a server instance without modifying the template. You can define such
properties in the ser ver - i nst ance element, for example:
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XML

<i cegrid>
<application>

<node name="Node2">
<server-instance tenpl ate="Encoder Server Tenpl ate" index="2">
<properties>
<property name="Ice. Trace. Net wor k" val ue="2"/>
</ properties>
</ server-instance>
</ node>
</ application>
</icegrid>

This sets the | ce. Tr ace. Net wor k property for a specific server.

Default Templates

The IceGrid registry can be configured to supply any number of default template descriptors for use in your applications. The configuration property | ¢
e id. Regi stry. Def aul t Tenpl at es specifies the pathname of an XML file containing template definitions. One such template file is provided in
the Ice distribution as conf i g/ t enpl at es. xm , which contains helpful templates for deploying Ice services such as IcePatch2 and Glacier2.

The template file must use the structure shown below:

XML

<i cegrid>
<application name="Defaul t Tenpl at es" >
<server-tenpl ate i d="Encoder Server Tenpl ate" >

</ server-tenpl at e>
</ application>
</icegrid>

The name you give to the application is not important, and you may only define server and service templates within it. After configuring the registry to
use this file, your default templates become available to every application that imports them.

The descriptor for each application indicates whether the default templates should be imported. (By default they are not imported.) If the templates
are imported, they are essentially copied into the application descriptor and treated no differently than templates defined by the application itself. As a

result, changes to the file containing default templates have no effect on existing application descriptors. In XML, the attribute i nport - defaul t -
t enpl at es determines whether the default templates are imported, as shown in the following example:

XML

<i cegrid>
<appl i cation nane="Ri pper" inport-default-tenplates="true">

</ appl i cation>
</icegrid>

Using Templates with i cegri dadm n

The IceGrid administration tools allow you to inspect templates and instantiate new servers dynamically. First, let us ask i cegri dadmi n to describe
the server template we created earlier:
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$ icegridadnin --lce.Config=/opt/ripper/config

>>> server tenplate describe Ripper

This command generates the following output:

server tenplate " Encoder Server Tenpl ate

{

paraneters = "index exepath'
server " Encoder Server ${i ndex}'

{

exe = " ${exepath}’

“tcp

Encoder Server Tenpl ate

activation = "~on-denand’
properties
{
Encoder Adapt er. Endpoi nts =
}
adapt er " Encoder Adapter'’
{
id = "Encoder Adapt er ${i ndex}"
replica group id =
endpoints = “tcp'
regi ster process = “false'
server lifetime = “true'
}

Notice that the server ID is a parameterized value; it cannot be evaluated until the template is instantiated with values for its parameters.

Next, we can use i cegri dadmi n to create an instance of the encoder server template on a new node:

>>> server tenplate instantiate Ri pper Node3 Encoder Server Tenpl at e i ndex=3

The command requires that we identify the application, node and template, as well as supply any parameters needed by the template. The new
server instance is permanently added to the registry's database, but if we intend to keep this configuration it is a good idea to update the XML

description of our application to reflect these changes and avoid potential synchronization issues.

See Also

Server Descriptor Element
Server-Template Descriptor Element
Server-Instance Descriptor Element
IceGrid Administrative Utilities
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