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Chapter 1. Introduction

rPath offersits customers products and servicesto build appliances based on the rPath Appliance
Platform. Part of the platform is the rPath Appliance Platform Agent (rAPA) which provides
an interface for performing initial configuration and ongoing maintenance on the deployed
appliance. rAPA ismade up of aserver and exposed interfaces, and there are optionsto use either
its native web interface or its XML-RPC calls to perform the administrative tasks.

One of the most powerful features of rAPA is the ability to customize it and extend it so that
it provides a complete administrative interface for al appliance configuration and maintenance
needs. rPath provides two documents for working with rAPA:

» rAPA Customization Guide [http://docs.rpath.com/r APA_Customization_Guide/index.html]
-- This guide introduces the default rAPA interface and provides instructions for packaging
a custom configuration to brand the interface, modify the available functions, and override
default values. Thisincludes ensuring appliances that are using the rPath Appliance Platform
Entitlement Service (rES) havetheent i t | enent s. xni file packaged and included as part
of the appliance.

» rPath Appliance Platform Agent Plugin Development Guide -- This guide describes the
structure of rAPA with an emphasis on its extensible nature, and it provides instructions for
developing a custom plugin from a basic template and packaging that plugin to be part of an
appliance.

What You Should Already Know

This guide assumes the reader has some basic appliance development and Conary packaging
experience. If you are using this guide for the first time, and have not yet worked on your own
appliance development with rPath products and services, rPath recommends either attending
training classes, or just starting out with the self-paced Application to Appliance: A Hands-on
Guide, including an optional pre-configured development environment, available online and as
a PDF download linked from the following URL:

http://wiki.rpath.com/wiki/Application_to_Appliance

In addition, this guide assumesthat the reader hasreferenced the r Path Appliance Platform Agent
CUSTOMIZATIONGUIDE; to customize rAPA and its built-in tasks. This guide will reference
the information in the customization guide, and readers are encouraged to use it as a supplement,
either online or in PDF form, from the following URLSs:

http://docs.rpath.com/rAPA_Customization_Guide (HTML)
http://docs.rpath.com/rAPA_Customization_Guide.pdf

Besides rPath documentation, appliance developers who are programming one or more
plugins to extend rAPA should find a Python programming resource for reference.
Experienced programmers who have not worked with Python may find Dive Into Python
(www.diveintopython.org [http://www.diveintopython.org/]) a valuable tool to understanding
how Python differs from other |anguages. Python-based technologies used in rAPA, such asKid
and CherryPy, are described more within the guide, including links to online resources for them.
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Chapter 2. rAPA Plugin Development
Process

Plugin development for rAPA is approached differently by different developers, but rPath has
some guidelines that devel opers can follow to get started:

Plan to make the operations of each custom plugin part of the quality assurance (QA) process
for the appliance. Ensure that the plugins work as desired with the appliance as a whole,
whether the appliance uses the customer-supported rPath Appliance Platform and rAPA, or
whether it uses community-supported components from rPath Linux and the rBuilder Online
version of rAPA.

Select aversion of rAPA that will be used on the appliance, and establish a plan to test and
updated custom plugins with updated code to take advantage of rAPA fixes and features in
future rAPA releases.

Deploy atest appliance that can be used to test code as it is developed. This could be abasic
appliance group with no more than rAPA in its manifest, or it could be a complete appliance
that includesrAPA. Besurethetest appliance hasall the software required to perform whatever
action the rAPA plugin is developed to perform.

Set up your appliance development environment so that it has al the software and
configuration required for plugin development work. See Chapter 3, Plugin Development
Environment for instructions on setting up this environment.

For plugins that have a web interface, work on the visua layout of the plugin (web part)
before programming the back-end (server part). This guide steps through development using
this approach.

For continued reference about existing plugins and how they implement their functions,
including functions accessible using XML-RPC, reference the Sandard Plugins section of the
rAPA Customization Guide [http://docs.rpath.com/rAPA_Customization Guide/index.html].
Package the completed plugin and test its install and function on a test appliance with the
corresponding version of rAPA for which it was developed. Usetheinformation in Chapter 10,
Package Custom Plugins for rAPA as a guide to packaging the plugin code.

Update packaged customizations for rAPA to enable and configure any custom plugins
added to an appliance. (For more information, see the rAPA Customization Guide [http://
docs.rpath.com/rAPA_Customization_Guide/index.html].)

Use the guidelines throughout this guide to help with troubleshooting plugin code throughout
development and testing.
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Chapter 3. Plugin Development
Environment

Plugin devel opment can be performed on the same system as other appliance devel opment work,
but it requires additional software and should be managed in separate directories from those
used for developing appliances. Use the instructions in this chapter to set up the environment,
including checking out the appropriate version of the rAPA source. Then, use instructionsin the
next chapter to start working with atemplate plugin.

When you complete the setup of the environment, your home directory on your development
system should have contents as follows. Check off thislist as you set up the environment:

e ~/ conary/ -- Directory where appliance development contexts have been established

* ~/ . bashr c -- File used to configure the user's Bash shell in Linux systems, modified here
to ensure the environment variable PYTHONPATH is set or appended to include the path to
CherryPy

» ~/raal --Directory created when checking out the rAPA source code from rPath

* ~/rapa-devel / -- Directory for the custom development work for rAPA, including plugin
devel opment to be packaged separately for your appliance

Note

Theseinstructions assume you have established an appliance devel opment environment
and understand the basi ¢ process of writing recipes and building packagesfor appliances
based on the rPath Appliance Platform. They aso assume you have added and
customized the rPath Appliance Platform Agent for at least one appliance product. If
this information is new to you, be sure to step through the Application to Appliance: A
Hands-on Guide [http://wiki.rpath.com/wiki/Application_to_Appliance] and the rAPA
Customization Guide [http://docs.rpath.com/rAPA_Customization Guide/index.html],
both available at docs.rpath.com [http://docs.rpath.com].

Supporting Software Setup

If you are developing plugins using the Application to Appliance Development Image,
distributed from app2app.rpath.org [http://app2app.rpath.org] (a product on rBuilder Online),
then you aready have most of the software required for developing rAPA plugins or for the
rare modification to rAPA code that requires rebuilding rAPA. If you are not using the app2app
image, install the following in your Conary-based development environment:

e group-rapa=raa.rpath. org@ pat h: r apa- 3 -- Having the package itself installed
and functional on the system provides a quick reference to how rAPA isinstalled (such asthe
location of certain files) and the ability to develop the plugin directly on top of operational
code. Thisis different than checking out the source used to build rAPA; the rAPA source has
many files only used to build the code while the rAPA install represents the structure that
accepts the separately-installed custom plugins.

* Dependencies brought in by gr oup- r apa -- Because the rAPA code has some of the same
requirements for building as it does for running, allow gr oup- r apa to bring in al of its
dependencies.
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Supporting Software Setup

e ki d:runtine=conary.rpath.com@ pl : 2 -- This component of the ki d packageis
required for devel oping the web front-end of custom plugins, powered by the Kid templating
system as used in rAPA (kid-templating.org [http://kid-templating.org/]).

* sudo -- This software is used by some of the scripts in the rAPA development environment.
Be sure the current user can use the sudo command to perform tasks that require root access.
Thisis already configured for devuser on the app2app development image; use an Internet
search to find further documentation about the sudo utility and how to configure it so that
other users can useit.

e mercuri al -- Sourcecodefor rAPA isavailablefor checkout from aversion control system.
rPath uses Mercurial (http://www.selenic.com/mercurial) as aversion control system during
code development, and thenusesr . addMer cur i al Snapshot aspart of ther apa Conary
package recipe to check out the code from Mercurial before building the package from source.
Youwill needer curi al installedto makealocal checkout of that code so that your custom
plugin code can successfully reference its Python objects.

 make and xml to from conary.rpath. org@pl : 2 -- These are required only in
the case that you have to rebuild rAPA from its source; they are used to build some
of the inline documentation in rAPA. However, rebuilding rAPA from source is not
required to customize the contents displayed from the Help and Learn More links,
as explained with instructions in the rAPA Customization Guide [http://docs.rpath.com/
rAPA_Customization_Guide/index.html].

One additional piece required for plugin development is CherryPy 3 (cherrypy.org [http://
cherrypy.org/]), an HTTP framework for Python. This is installed as part of installing rAPA
on the local system. (Note that prior versions of this guide included instructions for installing
CherryPy from atarball, though this should not be necessary when devel oping for any version of
rAPA 3.x.) Usethefollowing stepsto set the PYTHONPATH variablein ~/ . bashr ¢ to ensure
that your development environment knows where CherryPy isinstalled on your system:

1. Before setting the variable, verify you have CherryPy contents installed as part of having
installed rAPA on the local system:

$> conary q rapa --1s | grep cherrypy

2. Usethe path to the CherryPy directory, indicated in the previous query, to create or append
the environment variable PYTHONPATH each time a new Bash shell is started (each time
you log in). Open thefile~/ . bashr ¢ and add the following line to the end of that file:

export PYTHONPATH=/ usr/Ili b/ python2. 4/ site-packages/

3. Loginasroot or use sudo su - to start working as root, and edit / et ¢/ sudoer s
(which is set to read-only and can only be edited by root) to add the following line:

Def aul t s env_keep="PYTHONPATH'

Thisisnecessary because some of the scriptsin therAPA devel opment environment attempt
to run as root and pass this environment variable through the sudo utility. (This step was
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rAPA Source Checkout Setup

not required for versions of the sudo utility prior to 1.6.9, but recommended practiceisto
take this extra step anyway, which should work in all cases.)

In addition to the software described here, required for all plugin development, be sure to install
any other software your custom plugin requires to perform itstasks. For example, if your plugin
sets up a new database on the local system, be sure that the database software is installed and
configured as it would be on the appliance at the time arAPA user performs that task through
rAPA.

rAPA Source Checkout Setup
All of the source code for rAPA isavailableinther aa Mercurial checkout from hg.rpath.com.
However, to ensure you have the correct version of the source code associated with agiven rAPA

release, be sure to update the checkout with the tag associated with that release.

Note

Because of its previous branding, rAPA code till containsthe string "raa’ in many of its
filenames, directory names, and object names. Both "rapa’ and "raa" refer to the same
product.

Use the following steps to check out r aa and to update the checkout to reflect the source for
rAPA 3.0.2.1:

1. Changeto your home directory:

$> cd ~/

2. Clone (check out) ther aa Mercuria repository from hg.rpath.com:

$> hg clone http://hg.rpath.conraa

3. Changetother aa directory created by the clone operation:

$> cd raa
$> pwd
/ home/ devuser/raa

4. Show all thetagsthat identify version to which you can update the Mercurial checkout. Each
of theversionslisted ontheleft side of the screen representsapast or futurerelease of rAPA;

$> hg tags

5. Updatetherepository to atag from thelist. For version 3.0.2.1, use the following command:
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Plugin Development Directory

Setup

6.

$> hg update 3.0.2.1

Runrmmake inther aa directory to generate somefile necessary to work out of thisdirectory:

$> make

Besuretorunmake cl ean before updating the checkout to a different version of rAPA,
and to run make again after that update.

Over time, use other Mercurial (hg) commands to manage the checkout directory, including
pulling the latest contents, listing the tags from the latest contents, and updating to a different
tag to represent a different rAPA release. Usethehg( 1) manual page for a complete listing of
commands and options:

$> man hg

Note

rPath does not recommend devel oping plugins on the latest code in the r aa checkout
as it represents the tip of development for rAPA and may include code that is not part
of a supported release. After a clone operation or pulling an update to the checkout,
always update the checkout filesto the Mercurial tag that represents asupported rel eased
version of rAPA.

Plugin Development Directory Setup

Set up adirectory treefor plugin devel opment work that is separate from appliance devel opment
work, and configure it to use rAPA code from your r aa Mercurial checkout. This guide
recommends using ~/ r apa- devel as the directory name and will use that in all examples.
Use the following steps to set up this directory tree:

1

Create ~/ r apa- devel and changeto that directory:

$> nkdir ~/rapa-devel
$> cd ~/rapa-devel

Use the following | n commands to create a series of soft links to your r aa directory so
that development work is separate and yet appropriately references the necessary code from
rAPA:

$>In -s ../raal/dev.cfg
$>In -s ../raalraa

$> In -s ../raal/raapl ugi ns
$>1In -s ../raalraa-service
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Generate Test Certificates

$>1n -s ../raalstart-raa-service. sh
$>1n -s ../raal/start-raa-web. sh
$>1In -s ../raalraa_service_dev. conf
$>1n -s ../raal/raal/content content
$>1n -s ../raal/raa-web

3. Createanewfile~/ r apa- devel / raa_servi ce. conf that hasthefollowingoneline
init, replacing username with your Linux user name:

listenerUser user nane

4. Createanew file~/ r apa- devel / cust om cf g that hasthefollowing linesin it so that
the rAPA service will run asthe current user instead of its native "raa-web" user, replacing
username with your Linux user name:

[ gl obal ]

server.run_user = 'usernane'
server.run_group 'user nane'
server. | ock_path v

Use the following as guidelines for working in this development directory:

* When working with existing code checked out in the appliance development environment,
copy the necessary filesfrom that context into this plugin development directory. If necessary,
unpack the tar file containing the packaged code. For more detailed instructions, see the
upcoming chapter Chapter 4, Generate a Template Plugin.

» When creating new directoriesin thistree, be sureto create __init __. py files (they can
be empty) in each directory that contains files of Python code in that directory or in any of
its subdirectories. This aerts Python to find and use the Python code under that directory.
If you are starting with a template or existing plugin code, the __i ni t __. py files should
aready exist.

» When packaging the plugin for installing on an appliance, copy the necessary files from
the plugin development directory to the package development directory in the appliance
development environment (under the appropriate Conary context). If desired, create a
compressed tar file of the files to use in the Conary package. For more detailed instructions,
see the upcoming chapter Chapter 10, Package Custom Plugins for rAPA.

Generate Test Certificates

Generate HTTPS certificates that are used when accessing rAPA over secure HTTP. A script
in the rAPA checkout from rPath can be run to generate the certificates. Use the following
commands to generate the certificates from the rAPA development directory:

$> cd ~/rapa-devel
$> ../raal/ distro/bin/raa-gendunmycert.sh $(pwd)/test.key $(pwd)
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Plugin Generator Setup

Plugin Generator Setup

The rPath Appliance Platform Agent includes a script that prompts for information and then
generates a skeleton for your new plugin. In Chapter 4, Generate a Template Plugin, this guide
instructs you to start your plugin with the plugin generator. Use the following commands o set
up the plugin generator for use from your plugin development directory:

$> cd ~/rapa-devel
$> In -s ../raal/plugingenerator.py & In -s ../raal/plugintenplz

Warning

The plugin generator code is not updated for every minor release of rAPA, so be sureto
troubleshoot code as appropriate to ensure it works with the version of rAPA for which
you are developing plugins.

Run rAPA in Development Mode

If you are using the app2app devel opment image or asimilar Conary-based system that hasrAPA
already installed, you must stop ther aa service that is running on the system and then start the
web and server services from the development directory instead.

First, astheroot user, or using sudo or another means of having root permissions, stop ther aa
service:

$> sudo /sbin/service raa stop
Shutting down rPath Appliance Platform (Service Daenon): [
Shutting down rPath Appliance Platform (Wb Service): [

Then, usethe"start" scripts, linked from ~/ r apa- devel , to start each of the two script-driven
services from the development environment. Each service will require a separate shell from that
which you are using for other development work, each which should have the PYTHONPATH
environment variable set after having completed the steps in the section called “ Supporting
Software Setup”). You need to be able to switch to these separate shells to stop and start the
services when testing plugins during development. The following are two ways to operate in
separate shellsin away that allowsyou to stop and start each service throughout the devel opment
process:

* Use two new secure shell (ssh) logins to the development system and run a service in each.
OpenSSH isaready installed for usein the app2app development image so that the system
can be accessed by ssh.

» Use separate terminals running on the same system, and use the Alt key plus one of the first
six function keys (F1 through F6) on your keyboard to switch between the terminals on the
same system. This can be used readily inthe app2app development image and other images
based on rPath Linux and running in multi-user mode (or "runlevel 5," the default mode of
most systems).
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Run rAPA in Development Mode

After deciding how to switch between terminals or shells, use the following steps to launch the
two devel opment-maode rAPA services from those additional shells:

1. Inoneshell, use the following commands to launch the web service:

$> cd ~/rapa-devel
$> ./start-raa-web. sh

2. After the web service is running successfully, use the the following commands in another
shell to launch the server service:

$> cd ~/rapa-devel
$> ./start-raa-service.sh

3. Continue running the services in the foreground of each shell instead of putting them in
the background to return the shell prompt. By keeping them in the foreground, they can
monitored for status and error messages, and they can be stopped quickly when necessary by
using Ctrl-C. While the services are running, the rAPA interfaces are accessible, such asthe
web interface which can be accessed in aweb browser using the following URL (replacing
"hostname" with the hostname or P of the development system):

htt ps:// host nanme: 8003

These two additional shells running these services from the development environment must be
launched each time you want to test your custom plugin code. rPath recommends testing your
plugin code often throughout the process to see how it works in rAPA, minimizing the number
of new or modified lines of code that you need to troubleshoot between tests. When the scripts
are running, the rAPA web and XML-RPC interfaces should be running on the system just as
they would be if ther aa service from the installed rAPA was running.

Note

If any shell displaysan error that it cannot locate CherryPy, be sure the PY THONPATH
environment variable is set as indicated in previous sections of this chapter. Use echo
$PYTHONPATH at any time to see the value of the variable in the current shell.

To return to using rAPA as it is installed on the system instead of from the development
environment, stop the two development scripts and restart the r aa service on the system.
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Chapter 4. Generate a Template Plugin

After establishing an environment as described in Chapter 3, Plugin Devel opment Environment,
generate atemplate for each plugin you need to develop. This chapter uses the plugin generator
Python script as set up with the instructions in the section called “ Plugin Generator Setup”.

First, use the plugin generator by running the Python script linked in ~/ r apa- devel , and
entering information as prompted by the script. Thefollowing isan example of running the script:

$> pyt hon pl ugi ngener at or. py

Vendor directory nane (valid python): sanplecorp
Plugin directory nane (valid python): exanpl etask
Di spl ay nane: Exanpl e Task

Tool ti p: Exanpl e Task

Nane of the class (valid python): Exanpl eTask

After completing the script prompts as shown in the previous example, the directory ~/ r apa-
devel / sanpl ecor p exists with the skeleton exanpl et ask plugin code. The information
prompted in the script fills in the new template as follows:

Vendor directory name -- Developerstraditionally group al their custom pluginsinto asingle
directory, often named to reference the corporation developing and releasing the appliance.
Select anamethat servesasavalid Linux directory name aswell asavalid path which Python
code can reference. If the directory already exists when the script is run, the new plugin will
be placed in that existing directory.

Plugin directory name -- Developers should name both the plugin directory and the Python
class to complement the name of the task to be performed through rAPA. For the plugin
directory, select a name that serves as a valid Linux directory name as well as a valid path
which Python code can reference.

Display name -- Type the task title as it should appear in the rAPA web interface. If this task
is only made available through XML-RPC, do not skip this step, but provide the title of the
task as it should appear in other interfaces.

Tooltip -- Type the tooltip that should be displayed when a user hovers a mouse pointer over
the name of the task in the rAPA web interface. If this task is only made available through
XML-RPC, provide the same value as the display name from the previous step.

Name of the class -- Devel opers should name both the plugin directory and the Python classto
complement the name of the task to be performed through rAPA. For the Python class, select
a"CamelCase" name that follows appropriate Python syntax for class names. For example,
the rAPA standard plugin that provides the Updatestask isinthe updat et r oves directory
and the Python class name is Updat eTr oves.

Change to the new plugin directory to begin code work, and use the remaining chapters of this
guide as areference to devel oping the web and server parts of the plugin, the plugin help, and the
package used to install the plugin on your appliance. The following is a summary of the plugin
skeleton generated by the plugin generator:

__init__.py - Thepresence of thisfile, typically an empty file, indicates to Python that

Python codeisin that directory or one or more of its subdirectories. Each new directory created
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for your plugin should haveone __i ni t __. py file, though most plugins will only require
the four directorieslaid out by the plugin generator.

hel p -- This directory is empty, but it is the location in which you can create help for the
task provided by the plugin, whichistypically accessed from a“Learn More" link in the task's
web interface. For further instructions on developing help for your plugin, see Chapter 9, Add
Task Help.

t enpl at es -- This directory has an i ndex. ki d file which is the Kid template that lays
out the task's web interface and calls the objects in the web part of the plugin and in the rAPA
code. For further instructions on laying out the web interface for your plugin, see Chapter 5,
Task Interface Layout.

web -- Thisdirectory hasaPython filewith afilename and class based on your responsesto the
generator, and this part of the plugin isfor class objects that power the direct user interaction
of thetask. The web part of the plugin may be able to perform all the necessary plugin actions,
or it can call one or more functions from the server part of the plugin (in sibling directory
srv). For instructions on developing the web part of the plugin, see Chapter 6, Function
Development for the Web Part, and for exposing web functions to the XML-RPC interface,
see Chapter 8, Expose Plugin Functions for the XML-RPC Interface.

sr v -- Thisdirectory hasaPython filewith afilename and class based on your responsesto the
generator, and this part of the plugin is for class objects that power longer-running back-end
functions or functionsthat require root permissionson the system. The server part of the plugin
is designed to be called only by the objects from the web part of the plugin. For instructions
on developing these server back-end objects, see Chapter 7, Function Development for the
Server Part.
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Chapter 5. Task Interface Layout

Before programming the functions of the rAPA task driven by your plugin, modify the Kid
template that lays out the web interface for the task. Thisexistsast enpl at es/ i ndex. ki d
in the skeleton directory as created by the plugin generator. Be sure the rAPA user is prompted
for al necessary information and that the physical layout works in all the web browsers you
intend to support for administration. Use the sections that follow as aguide in programming this
layout in the Kid template.

Note

If this task should only be available through the XML-RPC interface, you can
skip this interface layout. However, be sure to use the information from the rAPA
Customization Guide [http://docs.rpath.com/rAPA_Customization_Guide/index.html]
for ensuring thetask isenabled, but hidden from theweb interface: http://docs.rpath.com/
rAPA_Customization Guide/sect-available tasks.html.

JavaScript Handling

The Kid templating system will interpret thei ndex. ki d file as XML first before assembling
the XHTML, JavaScript, and Python that will render in a web browser. As a result, certain
elements of JavaScript will be handled differently than expected when developing XHTML
directly.

The most common issue when putting JavaScript into the XML is that the less-than character
("<") isinterpreted as the opening of an XML tag. This will cause tracebacks when attempting
to render the web interface for your pluginin rAPA, evenif the codeisvalid JavaScript. A quick
solution to this is to use the escape character &It; instead of the less-than character when you
need to use less-than, such as when evaluating a variable for aloop. The following shows how
thismight look in af or loop:

for (var count = 0; count & t; selectedltens.options.length; cc
if (selectedltens.options[count].selected) {
sel ect edArray. push(sel ectedltens. opti ons[ count]. val ue);

}

There are other options for escaping conflicting JavaScript code when editing the XML in
i ndex. ki d, suchasusing"CDATA" sectionsor XML comment notation around the code. See
documentation on XML syntax for more information about these and other escape options.

View the Template Layout

As instructed in setting up your plugin development environment, you should be running two
servicesfrom scriptsin the devel opment directory. Also, asinstructed in generating your template
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plugin, you should have a directory for developing plugins out of that same rAPA development
environment. To view thelayout of your template, restart the web service script which isrunning
in one of your aternate shells (st art - r aa- web. sh). Use Ctrl-C to stop the script, use the
up-arrow key to reveal the previous command (. / st art - r aa- web. sh), and press Enter to
launch the script again.

After restarting the web service, refresh the rAPA web interface in your web browser
(ht t ps:// host name: 8003 where "hostname” is the DNS hostname or |P address of your
development system). Any plugins created in the development directory (using the plugin
generator) or soft-linked from that directory (ther aapl ugi ns directory linked to the Mercurial
checkout), should show up in the web interface in its default configuration.

Asyou develop the layout, be sure to restart the web service script each time you want to view
your changes. Click the name of the task in the rAPA menu to access the layout.

To test configuration options al plugins, including any that you build in to your custom
plugin, use the information from the rAPA Customization Guide [http://docs.rpath.com/
rAPA_Customization_Guide/index.html] as a guide. Any modifications you would package
in the cust om cf g file for rAPA can be test in the cust om cf g file you created in the
development directory. This configuration only applies to this development-mode version of
rAPA.

Set Up Task Headings and Text

Themain heading for the task is automatically populated by the responses provided to the plugin
generator. Other headings and text have placehol ders with generic text. The plugin generator was
not designed to make use of the all of the current CSSfor rAPA, some of these placeholders can
be removed completely and replaced by div items that make use of the classesin the rAPA CSS.

Replacethe placeholder ("h3" and "h5") headerswith div entriesthat imitatethe codeinthe. ki d
files for the standard plugins (checked out at ~/ r aa/ r aapl ugi ns/ . Look for the following
inthose. ki d filesto see how they are used to set up task headings and text:

e <?python instructions = "" ?> (optiona) -- Place this somewhere within the
"body" tags and fill in the quotes with the instructions that should be displayed at the top of
the task layout. These instructions typically describe the task and instruct the user how to use
it. If you are using this feature, be sure to include the displayinstructions div described in the
page-content item to follow.

e div class="pl ugi n-page"” id="pl ugi n-page" -- Thisis the div which should
house the entire plugin body. The plugin generator does not create this div, so be sure to add
its beginning and ending tags around your layout code.

« div class="page-content" -- Thisisthediv that sets the page layout for the task as
it appears in the web inteface. In addition, if you want to include the instructions set with the
Python variablei nst ruct i ons as previously described, be sure to include the following
div just after opening the page-content div:

<div py:replace="display_instructions(instructions, r
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 div cl ass="page-section" -- Thisdiv lays out the header for a subsection on the
same page. The plugininterface using the default rAPA CSStypically hasat least one of these,
and you can add as many subsections as you need. Close this divimmediately after the title
of the subsection.

Note

As an dternative to subsections on the same page, you can use a tabbed interface
for subtasks that need more display space, as described in the section called “ Tabbed
Interface Layout”.

« div class="page-section-content" -- Thisdivlaysout the content of asubsection
on the page. This should include all the content of the subsection, including any instructional
text for the subtask and any of the form elements required to get and process user input. For
additional div tags and JavaScript elements that could be nested in the subsection, see the
section called “Form Elements”.

The following example code replaces the header and form placeholdersin ~/ r apa- devel /
sanpl ecor p/ exanpl et ask/t enpl at es/ i ndex. ki d:

<?pyt hon
instructions = "These are the instructions for ny task."
?>

<di v cl ass="pl ugi n- page" id="pl ugi n- page" >

<di v cl ass="page-content">
<div py:replace="display_instructions(instructions, rae

<l-- Subsection to enable and schedul e the exanple task --:
<di v cl ass="page-section">

Enabl e and Schedul e t he Exanpl e Task
</ di v>

<di v cl ass="page-section-contents">
<div class="formline">
Enabl e exanpl e functi on:

<i nput onclick="javascript: toggleDisable();" id="¢
<i nput onclick="javascript: toggleDisable();" id="¢
</ di v>

<l abel id="schedul eLabel ">Schedul e the Exanpl e Functi or
<di v cl ass="schedul e">
${ Repeat Schedul eW dget (schedul e, True)}
</ div>
</ di v>

<script type="text/javascript">
addLoadEvent (function() {enabl eSched(schedEnabl ed)});
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</script>

<a href="kick">Run the exanple function now/a>
</ di v>

</ div>

Note

If you copy and paste from the program listing above, be sure to know what code you
should already havein placeinyour i ndex. ki d file, and you should adjust the "input"
and "py" code lines to ensure they do not have any carriage returns (lines should wrap
naturally, but without a return character added to the end of awrapped ling). Always be
sure the file has well-formed code in accordance with XHTML, JavaScript, and other
standards.

The example code displayed above results in a web interface for the example task resembling
the following image (from a default rAPA 3.0.2.1 web interface):
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th

liance Platform Agent

set (check configuration)

Example Task
Status
formation These are the instructions for my task.
Logs
ynd Restore Enable the Example Function
assword Enable example function: " yes © nNO
Tool
Schedule the Example Function
tion
Task
Enable schedule ® vES ¢ NO
ErVICES
Schedule: ® pally ¢ WEEKLY ¢ MONTHLY
Reboot
Daily Options:
Time: |11 pm -
gement
Apply Rollbacks Start job

Figure5.1. Example Plugin Initial Layout

Form Elements

This section gives examples of how to add some common form elements to the task interface
while making use of the rAPA API.
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Text Entry Field

Text Entry Field

TherAPA CSS styles some div classes to lay out some form elements, including the JavaScript
inputs with for text entry. As a reference, note how the edit-line-top and edit-line di v classes
are used in the layout of the User Management task (r aapl ugi ns/ user nanagenent /
i ndex. ki d). Thefollowing is an example of lines that prompt for text entry:

t name:

t name:

<l-- Subsection for text entry -->
<di v cl ass="page-section">

Text Entry
</ di v>

<di v cl ass="page-section-contents">
<div class="edit-line-top">
<l abel for="Iastnane" class="Iast-nane">Last nane: <
<i nput type="text" id="lastnanme" nane="| ast name" vz
</ di v>
<div class="edit-line">
<l abel for="firstname" class="first-name">First nar
<i nput type="text" id="firstname" name="firstnanme"
</ di v>
</ di v>

Figure5.2. Example Text Entry

Text entry placeholders should be used at this step before working on the code that is used to
process the entries (covered in Chapter 6, Function Development for the Web Part).

Drop-down List

TherAPA code can use acombination of JavaScript'ssel ect tagsand Python codeto populate
selectionsin adrop-down list. Each plugin that includes such alist typically definestheitemsin
that list with imported Python code from other parts of the plugin, or from a configuration value
fromacust om cf g file. Any interface actions taken upon selection are defined with standard
JavaScript functions in the head part of the i ndex. ki d file. As a reference, note how the
sel ect andtagsareused inthelayout of theLogstask (r aapl ugi ns/ | ogs/ i ndex. ki d).
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of the following: | Three ~|

Drop-down List

The following is an example of lines that define a JavaScript function in the head and that set
up adrop-down list in one of the task's subsections. This example shows JavaScript alone, but
the Logs task and some of the information in later chapters of this guide show how Python is
used to define the options for the list list displayed:

<head>
<script type="text/javascript">
function dropdown()
{
var droplist = docunent. get El enent Byl d( " exanpl eDr of
docunent . get El ement Byl d("t xtdi spl ay").value = drop
}
</script>
</ head>
<l-- O her code truncated for easy viewing in this exanple

<l-- Subsection for drop-down list -->
<di v cl ass="page-section">
Dr op- down Li st
</ div>
<di v cl ass="page-section-contents">
Sel ect one of the follow ng:
<sel ect id="exanpl eDropDown" nane="exanpl eDr opDown" onc
<opti on>One</ opti on>
<opti on>Two</ opti on>
<opti on>Three</ opti on>
</ sel ect>
<p>You current selection is:
<i nput type="text" id="txtdisplay" size="20" /></p:
</ div>

nt selection is: IThrEE

Figure 5.3. Example Drop-down

Note

If desired, JavaScript can be defined in a separate . j s file and included with sr ¢ in
thescri pt tagsinstead of being programmed inside thei ndex. ki d file. However,
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Highlight Selection List

unless the scripts are extensive, keeping plugin-specific code together in the same file
may make the plugin easier to manage over time. Thefollowing isan example of pulling
in source from a separate JavaScript file assumed to be in the same directory with the
index fileinstalled on the appliance:

<script type="text/javascript" src="exanple.js"></sc

Highlight Selection List

A highlight selection list usessimilar codeto that of thedrop-downlistinthat it usesthesel ect
tags for JavaScript code. For this multiple-selection option, though, the sel ect tags have
mul tiple="nmultiple" andsi ze set equal to the height of the box displayed beforeit will
scroll. Asareference, notehow thesel ect andtagsareused for the"Roles" selectioninthe user
group management part of the User Management task (r aapl ugi ns/ user nanagenent /
groups. ki d).

The HTML portion of the following is similar to the drop-down list example except with more
options and the ability to shift-click or control-click (or command-click on Macs) to select
multiple itemsin thelist. The JavaScript function in the head is used to assemble the valuesin
thelist for display on clicking the Show My Selections list. Aswith the drop-down example, this
example shows JavaScript alone, but the User Management task and some of the informationin
later chapters of this guide show how Python is used to define the options for the list displayed:

<head>
<script type="text/javascript">
function |istSel ected()

{
var sel ect edVal ues@j = docunent. get El enent Byl d(' sel ect
var selectedArray = new Array();
var sel ectedltens = docunent. get El enent Byl d(' exanpl eMul
for (var n = 0; n &t; selectedltens.options.|ength; n-
if (selectedltens.options[n].selected) {
sel ect edArray. push(sel ectedl tens. opti ons[n]. val
}
}
sel ect edVal uesQbj . val ue = sel ect edArr ay;
}
</script>
</ head>
<l-- Oher code truncated for easy viewing in this exanple
<l-- Subsection for highlighted-selection list -->

<di v cl ass="page-section">
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Hi ghl i ghted Sel ection List
</ di v>

<di v cl ass="page-section-contents">
Sel ect one or nore of the foll ow ng:
<sel ect id="exanpleMiltiSelect" nanme="exanpl eMil ti Sel ec
<opti on>One</ opti on>
<opti on>Two</ opti on>
<opti on>Thr ee</ opti on>
<opti on>Four </ opti on>
<opti on>Fi ve</ opti on>
</ sel ect>
<p><i nput type="button" val ue="Show My Sel ections" onc
<p>Sel ecti ons: &nbsp;
<i nput type="text" id="sel ectedVal ues" size="40" /:
</ di v>

ted Selection List

Cne
Two
Three
Four

of the following: | Five

/ Selections

Figure 5.4. Example Highlighted Selection

Scheduler Tool and Radio Buttons

A radio button selection assumes that if one item in a grouping is selected, all others will
be unselected. A rAPA plugin can use the JavaScript i nput code with t ype="r adi 0"
to set up a single radio button in the selection, and can tie the radio buttons together with
with corresponding nane values. As a reference, note how the i nput and tags are used for
the "Backup Settings' selection in the Back Up and Restore task (r aapl ugi ns/ backup/
t enpl at es/ confi g. ki d).

The plugin generator includes scheduler code with one such radio button sel ection which prompts

for a schedule entry if Enable is selected. The following example shows this same code with
some modifications to better work with the code in rAPA 3.0.2.1:
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<body>

<l-- Function defined in the body for execution on page | oc
<script type="text/javascript">

var schedEnabl ed = ${enabl e};

function enabl eSched( enabl ed)

{
i f(!enabled) {
addEl ement Cl ass(' schedul eLabel ', ' disabled);
hi deEl enment (' schedul ') ;
}
el se{
renoveEl ement d ass(' schedul eLabel ', ' disabl ed")
showEl enent (' schedul e' ) ;
}
}
</script>

<di v cl ass="page-section">
Enabl e and Schedul e the Exanpl e Task
</ di v>

<di v cl ass="page-section-contents">
<div class="formline">
Enabl e t he exanpl e tasks: &bsp;
<input class="radi o' onclick="javascript:enabl eSche
<input class="radi o' onclick="javascript:enabl eSche
</ di v>

<l-- Subsection to schedule the task when enabled -->
<| abel id="schedul eLabel ">Schedul e t his Task</I abel >
<di v id="schedul e">
${ Repeat Schedul eW dget (schedul e, True)}
</ di v>
</ di v>
<script type="text/javascript">
addLoadEvent (function() {enabl eSched(schedEnabl ed)});
</script>

</ body>

The following images show the section in both "enabled" and "disabled" states:
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nd Schedule the Example Task

example tasks: * Enabled ¢ Disabled

dule * vES ¢ NO

“ paiy ¢ WEEKLY ¢ MONTHLY

Figure 5.5. Example Schedule Enabled
nd Schedule the Example Task

example tasks: " Enabled ® Disabled

Figure 5.6. Example Schedule Disabled

Checkbox Selection

Unlike radio buttons, code for checkboxes assumes that any number of items may be selected
at onetime. A rAPA plugin can use the JavaScript i nput codewitht ype="checkbox" to
set up asingle checkbox in the selection. As areference, note how thei nput and tags are used
for the "Start on Boot" column for each service in the Manage Services task (r aapl ugi ns/
servi ces/ i ndex. ki d).

The following code shows how to use a checkbox selection to make similar choices to thosein
the example for the highlighted selection list example:

<body>
<l-- Subsection for checkbox selection -->
<di v cl ass="page-section">
Checkbox Sel ection
</ di v>
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<di v cl ass="page-section-contents">
Sel ect one or nore of the foll ow ng:
<t abl e>
<tr>
<t d>
<i nput type="checkbox" class="check" val ue-
</td>
<t d>
One
</td>
</[tr>
<tr>
<t d>
<i nput type="checkbox" class="check" val ue-
</td>
<t d>
Two
</td>
</[tr>
<tr>
<t d>
<i nput type="checkbox" class="check" val ue-
</td>
<t d>
Thr ee
</td>
</[tr>
</tabl e>
</ di v>
</ body>

x Selection

aor more of the following:

Figure5.7. Example Checkbox Selection

Aswith al of these form elements, the functions that drive the behavior could be calls to other
parts of the plugin code. Be sure to reference the combination of Python and JavaScript that is
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used inthe standard pluginsaswell asin the upcoming chapter Chapter 6, Function Devel opment
for the Web Part.

Date and Time Selection

Repeating tasks that require aregular schedule use the rAPA scheduler, and plugins can prompt
for managing that schedule with the code described in the section called “ Scheduler Tool and
Radio Buttons’. However, for tasks that require a one-time scheduled task using the scheduler,
or that just need a quick way to select a date and time for any use, can use the rAPA API tools
for selecting a date and time. As a reference, note JavaScript and imported objects from r aa
are used for scheduling areboot or shutdown using the Schedule Reboot task (r aapl ugi ns/
reboot/ reboot . ki d).

Status and Dialog Boxes

Some tasks require additional feedback from the user to verify a selection or to report the status
of atask in progress. Python code can bewritten and called fromthei ndex. ki d fileto display
status in the web interface or to display a dialog box that disables the web interface while
prompting for a user response. As areference, see the imported objects from the rAPA API and
the plugin code in the Rollbacks task (r aapl ugi ns/ r ol | backs/ i ndex. ki d).

Asaquick and consistent way to add status feedback to a plugin, rAPA standard pluginsimport
Cal | backDi spl ayW dget fromraa.tenpl ates. cal | backdi spl aywi dget and
use it to automatically format and display messages associated with the current task. This code
is aready written as a Kid template in the core rAPA code and can be referenced at ~/ r aa/

raal/ t enpl at es/ cal | backdi spl aywi dget . ki d.

Tabbed Interface Layout

There are some extra steps required to create atabbed interface for the web interface of acustom
rAPA plugin. Use the following stepsto set up multiple tabs in the interface:

1. Copy i ndex. ki d to create other Kid template filesin thet enpl at es directory, each
with aname in appropriate Python syntax.

2. For each of the new Kid template files, be sure to create a new definition in the web
part of the plugin. In most cases, it is sufficient to just copy the index method definition
created by the plugin generator and changing each instance of "index" in the copy to
the name of the new Kid file (minus the . ki d extension). For example, when adding
advanced. ki dtotheexanpl et ask plugin, thefilesanpl ecor p/ exanpl et ask/
web/ exanpl et ask. py isedited asfollows. :

@ aa. web. expose(al | ow xm rpc=True, tenplate="sanpl ecorp
def index(self):
return self. getConfig()

@ aa. web. expose(al | ow xm rpc=True, tenplate="sanpl ecorp
def advanced(sel f):
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return self. _get Config()

3. In the same directory with the Kid template files, create a Python file for controlling
the labels used on the tabs. By placing this code in a separate file, it can be maintained
in a single file instead of separately in each Kid template file. This guide uses the
filenamet abcont r ol . py for thefile(sanpl ecor p/ exanpl et ask/ t enpl at es/
tabcontrol . py).

4. Inthetab control file, assign valuesto avariable used to label the tabsin the interface. The
variableis (in Python terms) a dictionary of tuples and is imported to each Kid file which,
inturn, passesthe valueto the rAPA code that lays out the tabbed interface. This guide uses
thet abLabel s variable. The following is example contents of t abcont r ol . py:

tabLabel s = {
"index': "Ilndex",
"advanced' : "Advanced Options"

}

5. Inadl theKidtemplatefiles, be suretoimport two itemsin the head part of thefile alongside
any other widgets that have been imported: the tabbed page "widget" from rAPA, and the
variable value that is holding the labels for the tabs. For the example used in this guide, the
following shows shows the lines that must be included in head in each file (at minimum,
though other Python lines can be included, too):

<?pyt hon
fromraa.tenpl at es. t abbedpagew dget inport Tabb
fromtabcontrol inport tablLabels

7>

6. Within the page-content div in each Kid template file, call TabbedPageW dget as
appropriatefor that file'srolein the interface. Thefollowing showsthecall ini ndex. ki d
for the exanpl et ask plugin:

${ TabbedPageW dget (f or cepage="i ndex', val ue=t abLabe|

The following showsthe cal inadvanced. ki d for that same exanpl et ask plugin:

${ TabbedPageW dget (f or cepage=" advanced', val ue=t abL;



Tabbed Interface Layout

rPath recommends laying out this tabbed interface alongside other layout programming before
moving on to programming the functionsin the interface.
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Chapter 6. Function Development for
the Web Part

Though there is current documentation available at the rPath Wiki, this location will
soon include more extensive information specific to this version of rAPA. In the
meantime, use the following to link to the rPath Wiki plugin development documentation:
http://wiki.rpath.com/wiki/rPath_Appliance Platform_Agent:Plugin D evelopment [http://
wiki.rpath.com/wiki/rPath_Appliance Platform_Agent:Plugin_Devel opment]
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Chapter 7. Function Development for
the Server Part

Though there is current documentation available at the rPath Wiki, this location will soon
include more extensive information specific to this version of rAPA. In the meantime, use the
following to link to the rPath Wiki plugin development documentation: http://wiki.rpath.com/
wiki/rPath_Appliance Platform_Agent:Plugin_Development
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Chapter 8. Expose Plugin Functions for
the XML-RPC Interface

To atask operation to the rAPA web interface, identify the methods used to perform the task as
programmed in the web part of the plugin, and use the following Python decorator just before
the definition. This assumes you have imported r aa. web in the same Python file:

@ aa. web. expose(al | ow xm r pc=Tr ue)

This is the minimum requirement to expose the method through XML-RPC. (In addition,
al | ow_j son=Tr ue isadded so that the method can be called with JSON.) When amethod is
"exposed," it can be called as described in the section of the rAPA Customization Guide [http://
docs.rpath.com/rAPA_Customization Guide/index.html] that describesusing rAPA over XML-
RPC and setting up an XML-RPC client. Aslong asyour pluginisincluded and enabled in rAPA
on your appliance, even if the web interfaceis hidden, these exposed methods can be called over
XML-RPC. Onthe other hand, if amethod is not "exposed,” it is not available through the rAPA
XML-RPC interface.

The following is an example of the Status plugin code that shows system information. Note the
decorators used, including r aa. web. expose withal | ow_xm r pc=Tr ue:

@ aa. web. expose(al | ow_xm rpc=True, tenplate="raapl ugi ns.status.temn
@ aa. web. requi re(raa. aut hori zat i on. Not Anonynous())
def sysinfo(self):

ret = dict()

ret['du'] = self._du()

ret['sysinfo'] = self._systenttatus()

return ret
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Chapter 9. Add Task Help

MORE TO COME... thisis new content that does not currently exist on the rPath Wiki.
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Chapter 10. Package Custom Plugins
for rAPA

This chapter assumes you are already familiar with basic packaging of software for Conary
filesystem management, as introduced in Application to Appliance: A Hands-on Guide
[http://wiki.rpath.com/wiki/Application_to_Appliance]. It aso assumes you have an appliance
development environment configured for packaging software for an appliance. With those
assumptions, use the following instructions to package a plugin to be installed aongside rAPA
and other software for an appliance:

1. Runmake cl ean and make ontherAPA code one last time to generate the plugin files
to package.

2. If you want to close your plugin source code, you may want to take two additional steps
here before packaging the plugin from the files in the devel opment environment:

a.  Save the source code to your own version control system or other separate directory
tree to preserve it so that you can use the code to make changes in the future. This
source code should include all Python source files (".py"), the files based on the Kid
templating system (".kid"), and the XML source used for the plugin help (".xml").

b.  From the plugin development environment, remove the ".xml" file used for the plugin
help, and removeany ".py" filesthat were only used to build the".pyc" files (everything
except the "init" files). Be sureto leave the " kid" filesin place.

3. Create a compressed tar file of the files in the plugin directory for the plugin you want
to package. You can package multiple plugins in the same package, though creating a
single package for each plugin ensures that they can be installed, tested, and maintained
individually. For example, if the plugin files have been developed in the directory ~/
rapa- devel / sanpl ecor p/ exanpl et ask/ , use the following command to create
the compressed tar file (tarball):

$> cd ~/rapa-devel / sanpl ecorp
$> tar zcvf exanpl etask.tar.gz exanpl et ask

4. In the context for creating new packages for your appliance, create a new package and
change to that package directory. For example, the following commands change to the
appliance development environment for the exanpl e product and create a package called
exanpl e-rapa- pl ugi ns:

$> cd ~/ conary/ exanpl e/ exanpl e- 1- devel /
$> rmake newpkg exanpl e-rapa-pl ugin

5. Copy the new plugin tarball to the new package directory. The previous examples can apply
the following command:

$> cp ~/rapa-devel / sanpl ecor p/ exanpl et ask.tar. gz ~/ conal
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Change to the new package directory and write a recipe to package and install the plugin
on an appliance that also includes rAPA:

$> cd ~/ conary/ exanpl e/ exanpl e- 1- devel / exanpl e-r apa- pl u
$> vi exanpl e-rapa-pl ugi n. reci pe

Use the following example recipe as a guide. Notice that the custom plugin is installed to
avendor-specific directory under / usr /| i b/ r aa/ . Be surethat all your vendor-specific
custom plugins are installed to the same location for easier administration:

# Exanple Plugin

cl ass Exanpl eRapaPl ugi n( PackageReci pe):
nane = 'exanpl e-rapa-plugin’
version = "1.0'

def setup(r):
r.addAr chi ve(' exanpl etask.tar.gz',
dir="/usr/libl/raalsanpl ecorp/')

If your plugin requires additional software to be installed on the appliance in order to
perform the task in rAPA, add r. Requi r es policy actions to the recipe to create
dependencies that Conary will resolve automatically when the package is installed (and
when the applianceis built). Seethe Conary APl documentation for more about this action:
http://cvs.rpath.com/conary-docs/conary.build.packagepolicy.Requires-class.html.

Build the package, then create changesets to test the package install on a test system that
has the appropriate version of rAPA installed. For the example, the following commands
are used:

$> rmake buil d exanpl e-rapa-pl ugin
$> rmake changeset 1 exanpl e-rapa-pl ugin.ccs

After successful testing, commit the packageto the appliance product repository, then use an
r . add linein the appliance group recipe to add the new package to the appliance. Rebuild
the appliance and test as appropriate.
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