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1 Calling Methods Using Rest

This section describes some more advanced Zenoss concepts that we have encountered as the
product has rolled out. Some may be appropriate for your environment. Usually they require at
least a little coding experience, but they are really not that hard.

1.1 How To Call Methods Using Rest

Zenoss's web interface will let you run any method of any object using a simple URL. Calls will be
in the following format:

http://USERNAME:PASSWORD@MY_ZENOSS_HOST:8080/PATH_TO_OBJECT/METHOD_NAME?ARG=VAL

. USERNAME is the user with the rights to view this information.

. PASSWORD is the user's password

. MY_ZENOSS_HOST is the hostname or IP of your instance of Zenoss
. PATH_TO_OBJECT is the full path to the object you wish to access

. METHOD_NAME is the object's method you wish to run

. ARG is a method's parameter name

o 0o~ WDN PP

7. VAL is a methods's parameter value
The following example thanks to Chet Luther:
This example will give the most recent load average of a Linux server:

http://USERNAME:PASSWORD@MY_ZENOSS_HOST:8080/zport/dmd/Devices/Server/Linux/devices/ang
el/getRRDValue?dsname=laLoadInt5_laLoadInt5

Notice the following things about this URL:

1. /zport/dmd/Devices/Server/Linux/devices/angel is the full path to our object you want to
access

2. getRRDValue is the method in the Device object we wish to run
3. dsname is a parameter to the getRRDValue method.

4. laLoadInt5_laLoadInt5 is the value of dsname which is the name of the data source we are
interested in.

Watching the URLs as you browse the web interface can give you a place to start searching.
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2 Sending an Event

This section describes some more advanced Zenoss concepts that we have encountered as the
product has rolled out. Some may be appropriate for your environment. Usually they require at
least a little coding experience, but they are really not that hard.

Events can be sent to Zenoss through the Ul but also through a programmatic interface. This how
to will describe adding a device using that interface.

2.1 Using a REST Call

Sending an event through a rest call can be done by a simple web get. In this example we will
use wget to send an event. If you use wget don't for get to escape the "&" or wrap the URL in
single quotes.

[zenos@zenoss $] wget
'http://admin:zenoss@MYHOST:8080/zport/dmd/ZenEventManager/manage_addEvent?device=MYDEV
ICE&component=MYCOMPONENT&summary=MY SUMMARY &severity=4&eventclass=EVENTCLASS'

2.2 Using XML -RPC

To send an event to zenoss using XML-RPC you will first need to create a dictionary (in perl a
hash) that will represent the event. Zenoss will need at a minimum the following fields:

* device - the name of the device from which this event originates
* component - the sub-component of the device (for instance eth0, http, etc)
* summary - the text message of the event

* severity - an integer between 0 and 5 with higher numbers being higher severity. Zero is
clear.

You can send an event to Zenoss via an interactive session with the python interpreter as follows:

>>> from xmlrpclib import ServerProxy

>>> gserv = ServerProxy(‘http://admin:zenoss@MYHOST:8080/zport/dmd/ZenEventManager’)
>>> evt = {'device":'mydevice’, ‘component':'eth 0', 'summary":'eth0 is
down','severity":4, 'eventClass"'/Net'}

>>> serv.sendEvent(evt)

See below for examples in other languages.

2.3 Event Database Dictionary

¥ dedupid - events will deduplicate based on the value of this field. by default: device,
component, eventClass, eventKey, severity

¥ device - name of device
¥ component - name of component (like ethO, httpd, etc)

¥ eventClass - eventClass (if not specified maybe added by rule process if this failes will be
/Unknown)

¥ eventKey - if a component needs further deduplication specification this field maybe used

¥ summary - message text truncated at 150 characters

¥ message - full message text

¥ severity - number from 0to 5

¥ eventState - state of event 0 = new, 1 = acknowledged, 2 = suppressed

¥ eventClassKey - key by which rules processing begins. Often equal to component.

¥ eventGroup - logical group of event source (syslog, ping, nteventlog etc)
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stateChange - last time event changed automatically updated
firstTime - unix timestamp when event is received.

lastTime - last time an event was received

count - number of times an event has repeated

prodState - prodState of the device context

suppid - id of event that suppressed this event

manager - fqdn of the collector from which this event came

agent - collector name from which event came (zensyslog, zentrap, etc)
DeviceClass - device class from device context

Location - device location from device context

Systems - device systems from device context separated by |
DeviceGroups - device systems from device context separated by |
ipAddress - ip from which event came

facility - syslog facility of this is syslog event

K K K K K K K K K K K K K K K

priority - syslog priority of this is syslog event

K

ntevid - nt event id if this is nt eventlog event.

2 .4 Example Usage in Other Languages |

Please note that we are a python shop and may not be able to answer specific questions about
XML-RPC clients written in other languages.

Perl |

Send an event via perl using RPC::XML::Client

require RPC::XML;
require RPC::XML::Client;

$serv = RPC::XML::Client - >new('http://YOURZENOSS:8081/ ;

%evt = (‘'device' => 'mydevice2', ‘component' => 'eth1’, 'summary' => 'ethl is down',
'severity' => 4);

$args = RPC::XML::struct - >new(%evt);

$serv - >simple_request('sendEvent’, $args);

2.5 How To Call Methods Using Rest

Zenoss's web interface will let you run any method of any object using a simple URL. Calls will be
in the following format:

http://USERNAME:PASSWORD@MY_ZENOSS_HOST:8080/PATH_TO_OBJECT/METHOD_NAME?ARG=VAL

. USERNAME is the user with the rights to view this information.

. PASSWORD is the user's password

. MY_ZENOSS_ HOST is the hostname or IP of your instance of Zenoss
. PATH_TO_OBJECT is the full path to the object you wish to access

. METHOD_NAME is the object's method you wish to run

. ARG is a method's parameter name

o 0o~ WDN P

7. VAL is a methods's parameter value
The following example thanks to Chet Luther:
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This example will give the most recent load average of a Linux server:

http://USERNAME:PASSWORD@MY_ZENOSS_HOST:8080/zport/dmd/Devices/Server/Linux/devices/ang
el/getRRDValu e?dsname=laLoadInt5_laLoadInt5

Notice the following things about this URL:

1. /zport/dmd/Devices/Server/Linux/devices/angel is the full path to our object you want to
access

2. getRRDValue is the method in the Device object we wish to run
3. dsname is a parameter to the getRRDValue method.

4. laLoadInt5_lalLoadInt5 is the value of dsname which is the name of the data source we are
interested in.

Watching the URLs as you browse the web interface can give you a place to start searching.

Ruby

This is an exmaple an irb interactive ruby session (the returns have been omitted for the sake of
clarity). Note, however, that the Ruby standard library is under active development in general,
and specifically, the XML-RPC lib in Ruby is not stable. As of Feb 2007, there is a great deal of
on-going discussion regarding XML-RPC in Ruby by Ruby developers and contributors. The
following is known to work in previous versions of Ruby:

irb(main):001:0> require "xmlrpc/client"

irb(main):002:0> server =

XMLRPC::Clien t.new2(‘user:pass@http://YOURZENOSS:8080/zport/dmd/DeviceLoader’)

irb(main):003:0> evt = {'device' => 'mydevice3', ‘component' => 'eth2’, 'summary' =>

'eth2 is down', 'severity' => 4}

irb(main):004:0> server.call('sendEvent’, evt)

Java

| spent too much time trying to get a Java example running (using the lastest 3.x XML-RPC libs
from Apache). Using their example as well as many | found on the net, | consistently got lots of
errors, only some of which | was able to fix. | tried with Java 1.3, 1.4.2, and 1.5 -- all returned
nearly identical results.

If someone can provide a modern, working example, we will post it here. But we don't have to
time to figure this one out right now.
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3 Adding Devices Programaticall

Devices can be added to Zenoss through the Ul but also through a programmatic interface. This
how to will describe adding a device using that interface.

3.1 Using a REST call

Adding a device through a rest call can be done by a simple web get. In this example we will use
wget to add a device. If you use wget don't for get to escape the "&" or wrap the URL in single
quotes.

[zenos@zenoss $] wget
'http://admin:zenoss@MYHOST:8080/zport/dmd/DeviceLoader/loadDevice?deviceName=NEWDEVICE
&devicePath=/Server/Linux'

The result of this command will be the log of auto-discovery and you can look for the string
"NEWDEVICE loaded!" to see if it was successful. Possible failure messages are: "NEWDEVICE
exists" and "no snmp found"

3.2 Using an XML -RPC Call from Python |

This is an example of how to add a device using python. Because XML-RPC can be used from
any language feel free to use your favorite. What is important here is the base URL in
ServerProxy, passing named parameters, and calling "loadDevice" on your proxy object.

>>> from xmlrpclib import ServerProxy

>>> serv = ServerP roxy(‘http://admin:zenoss@MYHOST:8080/zport/dmd/DeviceLoader")

>>> dev = {'deviceName"'NEWDEVICE', 'devicePath":'/Server/Linux'}
>>> gserv.loadDevice(dev)

You can check on the device with another XML-RPC call:

>>> from xmlrpclib import ServerProxy
>>>serv =
ServerProxy(‘http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/NEW
DEVICE')
>>> print serv.getManagelp()
Attributes
¥ deviceName - the name or IP of the device. If its a name it must resolve in DNS

¥ devicePath - the device class where the first "/" starts at "/Devices" like "/Server/Linux" the
default is "/Discovered"

¥ tag - the tag of the device
¥ serialNumber - the serial number of the device

+

zSnmpCommunity - snmp community to use during auto-discovery if none is given the list
zSnmpCommunities will be used

zSnmpPort - snmp port to use default is 161

zSnmpVer - snmp version to use default v1 other valid values are v2
rackSlot - the rack slot of the device.

productionState - production state of the device default is 2000 (Production)
comments - any comments about the device

K K K K K K

hwManufacturer - hardware manufacturer this must exist in the database before the device
is added

¥ hwProductName - hardware product this must exist in the manufacturer object specified
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¥ osManufacturer - OS manufacturer this must exist in the database before the device is
added

¥ osProductName - OS product this must exist in the manufacturer object specified

¥ locationPath - path to the location of this device like "/Building/Floor" must exist before
device is added

¥ groupPaths - list of groups for this device multiple groups can be specified by repeating the
attribute in the url

¥ systemPaths - list of systems for this device multiple groups can be specified by repeating
the attribute in the url

¥  statusMonitors - list of status monitors (zenping) for this device default is "localhost"
¥ performanceMonitor - performance monitor to use default is "localhost”
¥ discoverProto - discovery protocol default is "snmp" other possible value is "none"
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4 Editing Device Information

Devices can be edited through the Ul but also through a programmatic interface. This how to will
describe editing device info using that interface.

4.1 Using a REST call

Editing device info through a rest call can be done by a simple web get. In this example we will
use wget to add a device. If you use wget don't for get to escape the "&" or wrap the URL in
single quotes.

[zenos@zenoss $] wget
'http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/MYDEVICE/manage
_editDevice?serialNumber=MYSERIALNUM&tag=MYTAG'

The result of this command will change the Serial Number to MYSERIALNUM and the Tag to
MYTAG for device, MYDEVICE.
4 .2 Using an XML -RPC Call from Python

This is an example of how to edit device info using python. Because XML-RPC can be used from
any language feel free to use your favorite. What is important here is the base URL in
ServerProxy, passing named parameters, and calling "editDevice" on your proxy object.

>>> from xmirpclib import ServerProxy

>>> serv =

ServerProxy(‘http://admin:zenoss@MYHOST:8080/zport /dmd/Devices/Server/Linux/devices/MYD
EVICE')

>>> serv.manage_editDevice(MYTAG', 'MYSERIALNUM)

Here is the signature of manage_editDevice from Device.py

def manage_editDevice(self,
tag="", serialNumber="",
zSnmpCommunity="", zZSnmp Port=161, zSnmpVer="v1",
rackSlot=0, productionState=1000, comments="",

osManufacturer="", osProductName="",

locationPath="", groupPaths=[], systemPaths=][],

st atusMonitors=["localhost"], performanceMonitor="localhost",
priority=3, REQUEST=None):

Attributes
¥ deviceName - the name or IP of the device. If its a name it must resolve in DNS

¥ devicePath - the device class where the first "/" starts at "/Devices" like "/Server/Linux" the
default is "/Discovered"

¥ tag - the tag of the device
¥ serialNumber - the serial number of the device

¥ zSnmpCommunity - snmp community to use during auto-discovery if none is given the list
zSnmpCommunities will be used

¥ zSnmpPort - snmp port to use default is 161
¥ zSnmpVer - snmp version to use default v1 other valid values are v2
¥ rackSlot - the rack slot of the device.
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¥ productionState - production state of the device default is 1000 (Production)

¥ comments - any comments about the device

¥ hwManufacturer - hardware manufacturer this must exist in the database before the device
is added

¥ hwProductName - hardware product this must exist in the manufacturer object specified

¥ osManufacturer - OS manufacturer this must exist in the database before the device is
added

¥ osProductName - OS product this must exist in the manufacturer object specified

¥ locationPath - path to the location of this device like "/Building/Floor" must exist before
device is added

¥ groupPaths - list of groups for this device multiple groups can be specified by repeating the
attribute in the url

¥  systemPaths - list of systems for this device multiple groups can be specified by repeating
the attribute in the url

¥ statusMonitors - list of status monitors (zenping) for this device default is "localhost"
¥ performanceMonitor - performance monitor to use default is "localhost"
¥ discoverProto - discovery protocol default is "snmp" other possible value is "none"
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5 Deleting A Device

Devices can be deleted through the Ul but also through a programmatic interface. This how to will
describe deleting a device using that interface.

5.1 Using a REST call

Deleting a device through a rest call can be done by a simple web get. In this example we will use
wget to delete a device. If you use wget don't for get to escape the "&" or wrap the URL in single
quotes.

[zenos@zenoss $] wget
'http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/MYDEVICE/delete
Device'

The result of this command will delete the device: MYDEVICE.

5.2 Using an XML -RPC Call from Python

This is an example of how to delete a device using python. Because XML-RPC can be used from
any language feel free to use your favorite. What is important here is the base URL in
ServerProxy, passing named parameters, and calling "deleteDevice" on your proxy object.

>>> from xmirpclib import ServerProxy

>>> serv =
ServerProxy(‘http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/MYD
EVICE')

>>> serv.deleteDevice()
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6 Checking If A Device EXists

Devices can be checked for existence through the Ul but also through a programmatic interface.
This how to will describe how to check if a device exists using that interface.

6.1 Using a REST call

Checking if a device exists through a rest call can be done by a simple web get. In this example
we will use wget to check of the existence of a device. If you use wget don't for get to escape the
"&" or wrap the URL in single quotes.

[zenos@zenoss $] wget
'http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/MYDEVICE'

If this command results with an exit code of 1 and a server response code of 404, then
MYDEVICE does not exist in Zenoss. If this command results with an exit code of 0 and a server
response code of 200, the MYDEVICE does exist in Zenoss.

6.2 Using an XML -RPC Call f rom Python

This is an example of how to check if a device exists using python. Because XML-RPC can be
used from any language feel free to use your favorite. What is important here is the base URL in
ServerProxy.

>>> from xmirpclib import ServerProxy

>>>s erv =
ServerProxy(‘http://admin:zenoss@MYHOST:8080/zport/dmd/Devices/Server/Linux/devices/MYD
EVICE")

>>>1ry:

>>>  serv.getld()

>>>  exists = True

>>> except:

>>>  exists = False
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7 Exporting a Device List

Go to the ZMI
http://localhost:8080/zport/d md/Devices/manage

Make a script object called for instance getMyDeviceList. Then put the following into the body of
the script...

return [ d.id for d in context.getSubDevices() ]

Then call it like this
http://localhost:8080/zport/dmd/Devices/getMyDeviceLis t

You can do all kinds of stuff this way. This will return all device ips...

return [ d.managelp for d in context.getSubDevices() ]

You get the idea. You can call this method form different parts of the tree to limit the list of
devices...

http://localhost :8080/zport/dmd/Devices/Server/Linux/getMyDeviceList
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8 Zen DMD: Command -line Access to the Zenoss

Object Database

Zenoss uses the Zeo Object database to store the basic model of your network. You can access
this database through an interactive, programmable interpreter: zendmd.

Zendmd is the python interpreter, with a handle to the database stored in the default namespace,
and a few handy functions.

To start zendmd and see how the interpreter works, use the following commands:

$ zendmd
1+2
3
| en(‘hello there’)
11
for i in range(5)
print i

RWNRO:

These are all basic python interpreter features. The zendmd wrapper adds in a reference to the
root of the object tree which is known as "dmd". You can see this root name in the URLs used to
refer to objects when using Zenoss from the browser.

There is a built-in function that can be used to find devices.

$ zendmd
print dmd
<DataRoot at /zport/dmd>
find('localhost.localdomain’)
<Device at /zp ort/dmd/Devices/Server/Linux/devices/localhost.localdomain>

The find function also takes wildcards:

find('local*")
<Device at /zport/dmd/Devices/Server/Linux/devices/localhost.localdomain>

You can perform light scripting here at the command prompt. For example, we can count the
number of interfaces on our device:
d = find('local*')

len(d.os.interfaces())
5

You can inspect the objects:

d.getManagelp()
'127.0.0.1
for i in d.os.interfaces():
... for ain i.ipaddresses():
... print a.name(), a.getl pAddress()
eth0 192.168.1.148/24

You can perform low-level checks such as reindexing all the objects:

reindex()

Or check/repair relationships on all devices:

for d in dmd.Devices.getSubDevices():
. d.checkRelations(repair=True)
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Finally, after making changes you can commit them to the database:

commit()

or synch against the database and restore the old state to your
interpreter, reverting any changes:
synch()

Zendmd can be used to automate repetitive tasks. For example, you can enter in a large list of
devices. First, create a text file containing the names of those devices:

$ cat >lotsOfDevices.txt

devicel

myhost.mydomain.com

host2.mydomain.com
ap)

Of course, the data could come from an inventory list or other database. Then, you can use the
dmd to process the file:

$ zendmd

for line in file('lotsOfDevices.txt"):

... d = dmd.Devices.Server.Linux.createlnstance(line.strip())

... commit()
... d.collectDevice()

You can feed zendmd commands on stdin:

$ zendmd < AddDevices.py

You can also import scripts:

$ zendmd
import MyScripts
MyScripts.loadDevices(dmd)

If you want to create a stand-alone command, reading the $ZENHOME/ZenModel/zendmd.py file
is good start.

The documentation for the full object API can be found here:
http://www.zenoss.com/community/docs/zenoss-api-docs/2.1/. Details about the Zeo object
database and Zope can be found here:

http://www.zenoss.com/community/docs/zenoss-api-docs/2.1/.
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The full list of zendmd names is described below.

zendmd Name Description

dmd Device Management Database, the root persistent object

app The Zope Application, the root of the database

zport Zenoss Portal, the portal that contains Zenoss

find Look up Devices by name, and by address; supports wildcards
devices Equivalent to dmd.Devices

sync Revert the object database back to data in the persistent store
commit Push object changes to the persistent store

abort Undo any object changes and refresh from persistent storage
me a reference to the machine running zendmd, if it can be found
reindex recreates the indexes against the objects

login sets the security context of the given user

logout removes any security context
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9.1 ZenPack Basics

A ZenPack is a package that adds new functionality to Zenoss. For basic information on
ZenPacks see the Zenoss Admin Guide section on ZenPacks. The following information pertains
to the creation of ZenPacks that need to contain more than just database objects.

9.2 How do | create a ZenPack?

ZenPacks can be created through the Zenoss user interface by using the OCreate ZenPackEO
menu item on the ZenPacks page. This creates the ZenPack object in the database as well as a
directory for your ZenPack within $ZENHOME/Products.

9 .3 Location of the ZenPack Files

For ZenPacks that will include any items other than just database objects we recommend using a
symbolic link within $ZENHOME/Products that points to your ZenPack directory rather than
having your ZenPack live directly within the Products directory. There are a couple reasons for
this:

¥ Performing a Ozenpak BremoveO deletes the ZenPack directory from
$ZENHOME/Products. If your ZenPack is symlinked then just the link is deleted,
otherwise all your files are deleted.

¥ If your Zenoss installation is checked out from the subversion repository and you want to
keep your ZenPack code in a version control system then having the one within the other
can sometimes cause complications.

To relocate a ZenPack you can simply move the ZenPackOs directory out of
$ZENHOME/Products and replace it with a symbolic link to the ZenPackOs new location. If you
are installing an existing ZenPack you can use the Blink option to the zenpack command to create
the symlink automatically:

zenpack Blink  binstall MyZenPack

When using the Blink option you must specify a directory rather than a .zip file for the ZenPack.
Note that if you specify a directory to zenpack but omit the Blink option then zenpack will copy the
directory to $ZENHOME/Products rather than creating a symlink for it.

9 .4 What is the structure of a ZenPack?

HelloWorldZenPack is an example ZenPack that illustrates many of the capabilities of the
ZenPack architecture. Because of this it is much more complex than many ZenPacks will ever
need to be. However, if you need to include more than just database objects in your ZenPack
then HelloWorldZenPack is the best reference for how to do so. HelloWorldZenPack and other
Community ZenPacks are available at http://www.zenoss.com/community/projects/zenpacks.

HelloWorldZenPack/

In the top level directory of our ZenPack contains our Model Extensions, this would be the Python
code that may extend the existing object model in any way. In this example, we have two files,
init.py and HelloWorld.py. You are not required to have an init.py file or any other files at this
level. You are also not restricted to any particular number of files.

HelloWorldZenPack/__init__.py
Just like in a Python module, __init__.py contains any initialization code for your ZenPack.

HelloWorldZenPack/HelloWorld.py
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Includes some example Model Extensions, which illustrates the implementation of new objects
with attributes and relationships. In the file, Device, Group, Location, Admin classes are defined.
Each class has an attribute and some sort of relationship with one another.

HelloWorldZenPack/daemons

This directory should exist in the ZenPack however this directory may be left empty. This
directory contains binaries which represent additional daemons for Zenoss.

Once the ZenPack is installed the daemon will be started during a zenoss start.

HelloWorldZenPack/modeler

This directory should exist in the ZenPack however this directory may be left empty. This
directory contains...

HelloWorldZenPack/object s

This directory should exist in the ZenPack however this directory may be left empty. This
directory contains xml files to be imported into the ZeoDB. When imported an object will be
instantiated based on the data in the xml files. Each xml may contain one or many object
definitions.

This file is not usually edited by hand. Instead it is created during the ZenPack export process.
During export of a ZenPack, Zenoss will create an objects.xml which includes any Zeo database
objects which have been added to the ZenPack through the user interface. If you wish to export
Zeo objects manually you can do so with the zendump command:

zendump -- dataroot=<PATH_TO_OBJECT> -- outfile=<XML_OUTPUT_FILE>

HelloWorldZenPack/reports

This directory should exist in the ZenPack however this directory may be left empty. This
directory contains report plugins to be added to Zenoss.

HelloWorldZenPack/skins/HelloWorldZenPack

This directory should exist in the ZenPack however this directory may be left empty. This
directory contains page templates that add new Ul to Zenoss. The "skins" directory will be
registered with Zope as a Directory View and acts like other "skins" directories within
$ZENHOME/Products directory.

9.5 Where to Get More Information

Discussion regarding development of ZenPacks takes place on the zenoss-dev mailing list and
forums: http://community.zenoss.com/forums/viewforum.php?f=3.
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10 Writing a Zenoss Performance Collector

Zenoss is designed to be an extensible platform for integrating new performance collectors.
Basically, this should be a simple matter of getting the list of devices and sending/receiving data
over the network to collect new values. Essentially, this is what every collector does.

But, there are usually many more small steps that need to be done to provide better integration
with Zenoss.

Let's start with a minimum collector. The collector must be able to be started with the command-
line options used by the other Zenoss collectors. It should support:

$ collector start

This should OdeamorizeO the collectoyrunning it forever in the background.

$ collector stop

This should find the collector and stop it with a graceful shutdown.

$ collector run

The collector should run for "one cycle" if it has a cycle, and should not OdaemorizeO and log to
stderr.

$ coll  ector run - d someDevice -v 10

The "-d" option is used to restrict the collector to a single device. The -v option is used to set the
verboseness of the logging. Here 10 means "debug”, 20 means "Info", 30 - "Warning", 40 -
"Error", 50 - "Critical". That is, higher numbers reduce the amount of logging.

These options are all available without doing much in the way of implementation if one uses a
shell script like the other collectors and derives their collector from PBDaemon or ZCmdClass.

Writing collectors in other languages will require this same infrastructure.

Each collector should post a periodic event, called the Heartbeat. If a heartbeat event is not
updated, the Zenoss GUI will indicate a problem with the collector. Ideally, the collector only
sends a heartbeat event after each successful collection cycle. It is not acceptable to just post
events in a separate thread or timer, unless that thread also does some minimal testing for
internal status and health.

Each collector should post an event when it is shutdown, so that the console is kept informed of
intentional shutdowns. However, these events should be cleared by matching start events.
Start/shutdown events should only be sent when the server is OdaemorizedO.

Each collector should post values to RRD files and execute thresholds against those updates.
There are python classes to do this, but if the RRD values are posted back to ZenHub, this will be
taken care of for the collector by ZenHub.

Data collection needs to work in a wide variety of networking infrastructures, so it needs to have
acceptable performance in light of high latency wide-area networks. Collectors should
intentionally interleave requests to multiple devices to reduce the overall time necessary to walk
the list of devices. Collectors should not overload a single device by sending multiple outstanding
requests to that device.

In order to debug collection, the collector should be capable of logging detailed debugging output
at each step of collection, as well as posting events about collection failure. In particular, logging

raw values and errors from devices helps find errors in post-processing. Any performance
information about total devices collected, or total collect time should be posted at the
informational level (above debug).
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Since the collectors are generally going to run long-term, cached values and other stored and
pre-computed values should be periodically purged in order to synchronize the collectors' state
with the real world, as well eliminate possible memory leaks.

If the collector monitors device components as well as whole devices, it may be necessary to load
the device configuration information in an incremental way. If it takes 30 minutes to gather the
configuration information, this is simply two slow and unresponsive. The collector should load its
configuration information incrementally, performing collection against those devices it knows
about. It can cache the configuration information persistently to provide a larger "initial set" of
configuration upon start-up.

Many collectors benefit from "pre-failing” their devices. They get the list of devices presently
marked down by the ping tester, and they skip those devices during collection. This eliminates
unnecessary longer delays as collectors run against devices that are just unreachable.
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11 Writing a New Zenoss Report

Zenoss reports are simply html pages that use TALES markup.

New pages can be created using the Zope Zope Management Interface (ZMl) interface. Navigate
to this url on your Zenoss server:

http://localhost: 8080/zport/dmd/Reports

You can add a report at this point in the Report tree by adding "/manage” to the URL in your
browser:

http://localhost:8080/zport/dmd/Reports/manage

Here you can select "Report” from the menu on the right, and add a new Report. Name it "test"
and save it. After you see your new "test" report, leave the ZMI by selecting the "test" object, and
then selecting the "Test" tab at the top of the page.

You will then see a sample page:

11.1 Reports
This is Page Template test.

If we use some Zenoss TALES templates, we can get a test page that has the Zenoss look &
feel. Navigate back to our test page under the ZMI:

http://localhost:8080/zport/dmd/Reports/test/manage

Now change the text to this:

<tal:block metal:use - macro="here/reportMacros /macros/exportableReport">
<tal:block metalfill - slot="report">
<tal:block metal:use - macro="here/templates/macros/pagel">
<tal:block metal:fill - slot="breadCrumbPane">
<span metal:use - macro="here/miscmacros/macros/reportBreadCrumbsList"/>
</tal:block>
<tal:block metal:fill - slot="contentPane">
<h1>Reports</h1>
This is Page Template <i tal:content="herel/title_or_id'/>.
</tal:block>
</tal:block>
</tal:block>
</tal:block>

The meat of a report goes here:

<tal:block metal:fill - slot="contentPane">

</tal:block>

Typically, a list of records is pulled from the database, summarized, and then shown in a table
using the TALES markup.

Although you can make changes and save them using the web interface, it is a cumbersome
editor. It is simpler to make the changes to an external file and reload it. If you store your file in
the $ZENHOME/Products/ZenReports/reports directory, you can load it in with the
ReportLoader?:

$ cd $ZENHOME/Products/ZenR eports
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$ python ReportLoader.py -- force

11.2 Plugins

Reports are often summaries which are not tied to a particular object. Instead of adding code to
objects to make them available in the page template, you can put the python code for a report in
the $ZENHOME/Products/ZenReports/plugin directory.

You can execute a plugin using this tal:block:

<tal:block tal:define="
objects python:here.ReportServer.plugin(‘cpu’, here. REQUEST);

</tal:block>

Plugins are executed every time a report is run, and do not require a Zope restart to get pick up
changes. With help from the ZenReports? Plugin module, you can even test the reports from the
command line. This further reduces the number of times that Zope is used as a development
environment.

See the examples in the plugins directory.

11 .3 Describe the use of the Table Macros
Not complete...

11 .4 Adding Export Buttons to Reports

Adding an Export All button to a report is fairly straightforward. The overall format of the report
markup looks something like this:

<tal:block tal:define="
objects python:here.ZenUsers.getAllThingsForReport();
objects python: (hasattr(request, ‘doExport’) and list(objects)) or objects;
tableName string: thislsTheTableName;
batch python:here.ZenTableManag er.getBatch(tableName,objects,
sortedHeader='getUserid");

‘enabled’, 'nextActiveNice', 'nextDurationNice',
'repeatNice’, 'where'];
"
<tal:block metal:use - macro="here/reportMacros/macros/exportableReport">
<tal:block metalfill - slot="report">

The normal report markup goes here
</tal:block>

</tal:block>

</tal:block

The first definition is a call to some method that retrieves the objects for the report. This might be
a list, tuple or an iterable class.

If we are doing an export then we need this to be a list, so the second tal:define line makes sure
we have a list in the event that we are doing an export. It's good to not do this if we are not doing
an export. Large reports might run into performance issues if an iterable is converted to a list
unnecessarily.

tablename is defined here for use by the getBatch() call that follows.

11/19/07 Copyright 2007 Zenoss Inc. 24 of 24



Zenoss Dev Guide Ze n @ SS

exportFields is a list of data to be included in the export. These can be attribute names or names
of methods to call. See DataRoot?.writeExportRows() for more details on what can be included in
this list.

Within the <tal:block metal:fill-slot="report"></tal:block> block goes the report markup you would
use when not including the export functionality.

Note: If the Export All button is mysteriously not doing anything you may need to be using
zenTableNavigation/macros/navtool rather than zenTableNavigation/macros/navbody in your
report. The former includes the <form> tag, the latter does not. If you are not providing a <form>
tag then you need to use navtool so the export button is within a form.
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12 Writing a Graph Plugin
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13 Adding a zPropert

13.1 Adding a zProperty to an Event

EventClass
In EventClass.py...

.ciéf buildZProperties(self):
edict = self.getDmdRoot("Events")

edict._setProperty("zNewProperty", "default value™)

edict._setProperty("zNewlIntegerProperty", - 1, type="int")

edict._setProperty("zNewFloatProperties", 10.0 1, type="float")

edict._setProperty("zNewListProperty", ["default value”, "another default value"],
type="lines")

edict._setProperty("zNewBooleanProperty", False, type="boolean")

Adding a new property to the EventClass is as easy adding a new line to the buildZProperties
method. You need to set a new property at the "Events" level.

Adding a zProperty to an Device

DeviceClass
In DeviceClass.py

d“ef buildDeviceTreeProperties(self):
devs = self.getDmdRoot("Devices")

devs. _setProperty("zNewProperty", "default value")

devs._setProperty(“zNewlIntegerProperty", - 1, type="int")

devs._setProperty("zNewFloatProperties", 10.01, type="float")

devs._setProperty("zNewListProperty", ["default value", "another default value" 1,
type="lines")

devs._setProperty("zNewBooleanProperty", False, type="boolean")

Adding a new property to the DeviceClass is as easy adding a new line to the
buildDeviceTreeProperties method. You need to set a new property at the "Devices" level.
13 .2 Migrating the zProperty Code

Create a new file in $ZENHOME/Products/ZenModel/migrate/zNewProperty.py

doc_ ="

Add zNewProperty to !DeviceClass.

$ld:$

import Migrate

class zNewProperty(Migrate.Step):
version = Migrate.Version(1, 1, 0)

def cutover(self, dmd):
if not dmd.Devices.hasProperty("zNewProperty"):
dmd.Devices._setProperty(“zNewProperty", "default value here")

zNewProperty()
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When a zenmigrate is executed, this code will create the new zProperty for all Devices. Do not
forget to update the Migrate.Version to your current working version. For more information on
migrating: see the section on OHow to Migrate Zenoss CodeO.
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14 Creating a Dashboard Portlet

There are three distinct steps to creating a custom dashboard portlet:
* Writing the Python code defining the backend data method
* Writing the JavaScript code defining the portlet

* Packaging these elements in a ZenPack

This tutorial will walk through examples of each of these in the creation of a simple portlet that
provides a table listing links to reports under a given ReportClass.

1. Create the underlying ZenPack.

First, set up the directory structure. Let the files be empty.
ReportListPortletPack/

__init__.py
ReportListPortlet.js

Next, add the following Python code to __init__.py:

import Globals

from Products.CMFCore.DirectoryView import registerDirectory
registerDirectory("skins", globals())

This satisfies the ZenPack requirements for the 'skins' directory.

The 'skins' directory is required, although you won't be using it in this portlet. Normally it contains
Zope templates specific to your ZenPack.

The __init__.py is a requirement for Python modules (of which Zope products, and by extension
ZenPacks, are a type). When the ZenPack is loaded on Zenoss startup, code in __init__.py will
be run. This is where you'll place the back end function so that it gets attached to the Zenoss
portal object and made available to the portlet front end.

Finally, you'll need to make a ZenPack object so that you can hook into installation, upgrade and
removal, to register and unregister your portlet. Add the following code:

from Products.ZenModel.ZenPack import ZenPackBase
class ZenPack(ZenPackBase):

def install(self, app):
ZenPackBase.install(self, app)

def upgrade(self, app):
ZenPackBase.upgrade(self, app)

def remove(self, app):
ZenPackBase.remove(self, app)

As you can see, nothing special has been done yet; that will come later.
2. Write the back end method

Since the ReportListPortlet will present its information as tabular data, you'll be using the
TableDatasource on the front end (more about that in the next section). That datasource accepts
data as a JSON object with the following structure:
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‘columns': ['Column1l’, ‘Column2,
'data”; [
{
'‘Columnl'row 1 value',
'Column2':'another row 1 value'

'Columnl:'row 2 value',
'Column2':'another row 2 value'

}

Thus you need a method in Zenoss to structure your list of reports accordingly and serialize it as
JSON. You then need to place that method in Zenoss so that it's accessible to the browser via an
ordinary HTTP request. This method should accept a path to a ReportClass whose reports are to

be listed.

Here's the final method (we'll go through it piece by piece in a moment):

import simplejson

def getJSONReportList(self, path="/Device Reports'):
Given a report class path, returns a list of links to child
reports in a format suitable for a TableDatasource.

# This function will be monkey - patched onto zport, so

# references to self should be taken as referring to zport

# Add the base path to the path given
path = ‘/zport/dmd/Reports/' + path.strip(/)

# Create the empty structure of the response ob
response = { ‘columns': ['Report’], ‘data": [] }

# Retrieve the ReportClass object for the path given. If
# nothing can be found, return an empty response
try:
report Class = self.dmd.unrestrictedTraverse(path)
except KeyError:
return simplejson.dumps(response)

# Get the list of reports under the class as (url, title) pairs
reports = reportClass.report s()
reportpairs = [(r.absolute_url_path(), r.id) for r in reports]

# Iterate over the reports, create links, and append them to
# the response object
for url, title in reportpairs:
link = "<a href="%s">%s</a>" % (url, title)
row = { 'Report": link }
response[‘data’].append(row)

# Serialize the response and return it
return simplejson.dumps(response)

# Monkey - patch onto zport
from Products.ZenModel.ZentinelPortal import ZentinelPortal
ZentinelPortal.getJSONReportList = getJSONReportList
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This function will be defined in __init__.py.

First, you'll need simplejson to serialize the response:

import simplejson

A note: This function will eventually be "monkey-patched" onto Zenoss's zport object. Monkey-
patching is a way of modifiying objects at runtime without affecting the original source code. In
this case, your ZenPack obviously is not allowed to modify Zenoss's source code (nor would you
want it to); instead, you'll import the defining class of the zport object and attach your function to
it. As a result, you'll structure the function as if it were a class method -- thus, you should assume
that the zport instance will be the first argument passed. All references to "self," therefore, refer to
zport.

So, let's define the function and allow it to accept a path:
def getJSONReportList(self, path):

In order to turn this path into a ReportClass, you need to associate it with some context -- namely,
the Reports root -- so add the base path to the path given:

path = '/zport/dmd/Reports/' + path.strip('/)

Next, create the empty response object, which the method will eventually serialize and return. It'll
be just like the example described previously:

response = { ‘columns': ['Report], 'data’: [] }

Now you'll actually go get the report class object, using Zope's unrestrictedTraverse method,
which, predictably, traverses a path and returns the object found there. If the path specified
doesn't refer to an object, a KeyError will be thrown; at that point, the method can't possibly return
the information requested, so you'll catch the error, turn the empty response into a string and
return that:

try:

reportClass = self.dmd.unrestrictedTraverse(path)
except KeyError:
return simplejson.dumps(response)

Now you actually have a ReportClass object. Your ultimate goal is a table of links to everything
contained in the reports relation, so from each report you'll need two attributes: the path to the
report, and the title of the report. First get the Report objects, then assemble a list of (url, title)
pairs using a list comprehension:

reports = reportClass.reports()
reportpairs = [(r.absolute_url_path(), r.id) for r in reports]

Now you're ready to build your links and add them to the response. The method will iterate over
the pairs of attributes and turn them into an HTML anchor tag representing the report. It'll then
make a dictionary representing a row and append it to the data list in your response:
for url, title in reportpairs:
link = "<a href="%s"'>%s</a>" % (url, title)
row = { 'Report": link }
response[‘data’].append(row)

Nothing left to do but serialize the response and return it:

return simplejson.dumps(re sponse)
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That's it for the method. This should now be in __init__.py. Next, set up the monkey patch by
importing zport's class:

from Products.ZenModel.ZentinelPortal import ZentinelPortal

Then set your function as a class method:
Z entinelPortal.getJSONReportList = getJSONReportList

And that's it! Now this method is accessible wherever zport is; for example, via HTTP:
http://myzenoss:8080/zport/getJSONReportList?path=Device%20Reports

3. Write the portlet

Zenoss portlets rely on elements of both the MochiKit and Yahoo! Ul JavaScript libraries.
JavaScript is a prototype-based language, not a class-based language; as a result, innumerable
efforts have been made to create class-like JavaScript objects. Zenoss is no exception. It does
not use YUI's class-like objects, but instead its own constructor, based on the Prototype library's
Class, that allows simple subclassing.

Similarly, Zenoss uses its own Datasource object that wraps around YUI's DataSource
component; this allows for the use of datasource subclassing, as well as simple JSON
serialization.

As a result of using these custom components, creating a new Portlet is fairly straightforward.
Each portlet must have a corresponding Datasource, which handles communication with the
server.

The ReportListPortlet will use the predefined TableDatasource, so no separate datasource class
definition is needed. See
$ZENHOME/Products/ZenWidgets/ZenossPortlets/GoogleMapsPortlet.js for an example of a
customized datasource.

The global YAHOO object defines a namespace; YAHOO.zenoss is where all custom Zenoss
components are stored. The complete portlet definition, which should be placed in
ReportListPortlet.js, follows. As before, we'll go over it step by step in a moment.

var ReportListPo rtlet = YAHOO.zenoss.Subclass.create(
YAHOO.zenoss.portlet.Portlet);

ReportListPortlet.prototype = {

/I Define the class name for serialization
__class__:"YAHOO.zenoss.portlet.ReportListPortlet"

/I __init__is run on instantiation (feature of Class object)
__init__: function(args) {

/I args comprises the attributes of this portlet, restored

/I from serialization. Take them if they're defined,
/I otherwise provide sensible defaults.

args = args || {};

id = 'id" in args? args.id : getUID('ReportList');

title = 'title' in args? args.title: "Reports "
bodyHeight = 'bodyHeight' in args? args.bodyHeight:200;

/I ' You don't need a refresh time for this portlet. In case
/I someone wants one, it's available, but default is 0
re freshTime = 'refreshTime' in args? args.refreshTime: 0;

/I The datasource has already been restored from
/I serialization, but if not make a new one.
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datasource = 'datasource' in args? args.datas ource :
new YAHOO.zenoss.portlet. TableDatasource({

/I Query string will never be that long, so GET
I is appropriate here
method:'GET',

/I Here's where you call the back end method
url:'/zport/getJISONReportList',

/I Set up the path argument and set a default ReportClass
queryArguments: {' path':'/Device Reports'}
Di

/I Call Portlet's __init__ method with your new args
this.superclass.__init__(

{id:id,

title:title,

datasource:datasource,

refreshTime: refreshTime,

bodyHeight: bodyHeight

}

);

/I Create the settings pane for the portlet
this.buildSettingsPane();
h

/I buildSettingsPane creates the DOM elements that populate the
/I settings pane.
buildSettingsPane: function() {

/I settingsS lot is the div that holds the elements
var s = this.settingsSlot;

/I Make a function that, given a string, creates an option
/I element that is either selected or not based on the
/I settings you've already got.
var getopt = method(this, function(x) {
opts = {'value":x};
path = this.datasource.queryArguments.path;
if (path==x) opts['sel ected']=true;
return OPTION(opts, x); });

/I Create the select element
this.pathselect = SELECT (null, null);

/I A function to create the option elements from a list of
/I strings
var createOptions = method(this, function(jsondoc) {
forEach(jsondoc, method(this, function(x) {
opt = getopt(x);
appendChildNo des(this.pathselect, opt);
N
i

/I Wrap these elements in a DIV with the right CSS class,
/I 'and give it a label, so it looks pretty

mycontrol = DI V({'class':'portlet - settings - control'}, [
DIV({'class":'control - label'}, 'Report Class'),
this.pathselect
s

/I Put the thing in the settings pane
appendChildNodes(s, mycontrol);

/I Go get the strings that will populate your select element.
d = loadJSONDoc('/zport/dmd/Reports/getOrganizerNames');
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d.addCallback(method(this, createOptions));
B

/I submitSettings puts the current values of the elements in
/I the settingsPane into their proper places.
submitSettings: function(e, settings) {

1 Get your ReportClass value and put it in the datasource
var mypath = this.pathselect.value;
this.datasource.queryArguments.path = mypath;

/I Call Portlet's submitSettings
this .superclass.submitSettings(e, {'queryArguments":
{'path’: mypath}

}

YAHOO.zenoss.portlet.ReportListPortlet = ReportListPortlet;

The dashboard template loads all the dependencies for portlets, including the two important ones:
YAHOO.zenoss.Subclass and YAHOO.zenoss.portlet.Portlet.

First, create your ReportListPortlet as a subclass of YAHOO.zenoss.portlet.Portlet (which is
defined in $ZENHOME/Products/ZenWidgets/skins/zenui/javascript/portlet.js, if you care to look
at its code):

var ReportListPortlet = YAHOO.zenoss.Subclass.create(
YAHOO.zenoss.portlet.Portlet);

Most of the Portlet class's options are fine here; you'll be adding a <select> element to the
settings pane, to select the base report class, and defining a TableDatasource, to get data from
your server-side method. To customize the subclass, modify the prototype object of the portlet.
When ReportListPortlet is called as a constructor, the attributes of Portlet's prototype are copied
to ReportListPortlet, except for those that ReportListPortlet has defined itself. Portlet's prototype
is also made available as ReportListPortlet.superclass.

ReportListPortlet.prototype = {

The _ class__ attribute will be used when the portlet is restored from serialization. It points to the
correct code, so define it as the eventual place of your Portlet in the YAHOO.zenoss namespace.

__class__:"YAHOO.zenoss.portlet.ReportListPor tlet",

The __init__ method is called when a ReportListPortlet is created (a feature of
YAHOO.zenoss.Class). The entity that restores portlets from saved settings will pass in an object
containing those settings as attributes, so you'll need to go through those, making any changes
necessary and supplying defaults if settings don't exist.

__init__: function(args) {

args = args || {};
id ='id" in args? args.id : getUID('ReportList’);

title = 'title" in args? args.title: "Reports";
bodyHeight = 'bodyHeight' in args? args.bodyHeight:200;
refreshTime = 'refreshTime' in args? args.refreshTime: 0;

In the process of iterating over settings, the method will come across the datasource. If it doesn't
exist yet, you'll need to create one. Since these are tabular data, you'll use TableDatasource.

datasource = 'datasource' in args? args.datasource :
new YAHOO.zeno ss.portlet.TableDatasource({

method:'GET',

Set the datasource's url to the path to the method on zport that you wrote previously:
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url:'/zport/getJISONReportList',

And set up the arguments that get passed to that method, providing a default:

queryArguments: {'path":'/Device Reports'}

b

Now that you've built an args object that either represents an existing portlet or has the default
settings for a new one, pass it along to Portlet's own __init__ method so that it can continue
building the object.
this.superclass.__init__(
{id:id,
title:title,
datasource:da tasource,

refreshTime: refreshTime,
bodyHeight: bodyHeight
}

);

Since you're going to have a modified settings pane, containing the select element by which the
base ReportClass is chosen, you'll need to call a method to add that to the default elements.

this.buildSettingsPane();
B

Now write that method, since you've finished the initialization.
buildSettingsPane : function() {

Portlet.settingsSlot is the reference to the div element that contains the settings pane.

var s = this.settingsSlot;

Since your settings pane will include a select element, you'll need to create options to be chosen,
using MochiKit's OPTION(); also, you want the select element to show the current value. This
function will accept a string representing an existing ReportClass and build an option element,
setting it as selected if it matches the current value.

var getopt = method(this, function(x) {
opts = {'value":x};
path = this.datasource.queryArguments.path;
if (path==x) opts['selected]=true;
return OPTION( opts, x); });

Now create the select element to hold the options, again using MochiKit's SELECT():
this.pathselect = SELECT(null, null);

Set up the function that accepts a list of strings and iterates over them, turning them into options
and appending them to your select element:

var createOptions = method(this, function(jsondoc) {
forEach(jsondoc, method(this, function(x) {
opt = getopt(x[0]);
appendChildNodes(this.pathselect, opt);
N);

D;

Now put the (currently empty) select element into a div with the proper CSS class defined, so that
it will organize itself properly in the settings pane, and have a label:

mycontrol = DIV({'class":'portlet - settings - control’}, [
DIV({'class":'control - label'}, 'Report Class'),
this.pathselect

D:
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appendChildNodes(s, mycontrol);

Finally, you're ready to get the data for all of your option elements. You'll use MochiKit's handy
loadJSONDoc(), which accepts a URL, fires off an XHR, parses the response text as JSON, and
returns a JavaScript object, with which you'll call back to your option-building method:

d = loadJSONDoc('/zport/dmd/Reports/getOrganizerNames');
d.addCallback(method(this, createOptions));
h

Lastly, you need to hook into the method that saves changed settings, so it will include your
ReportClass string:

submitSettings: function(e, settings) {

var mypath = this.pathselect.value;
this.datasource.queryArguments.path = mypa th;

/I Call Portlet's submitSettings
this.superclass.submitSettings(e, {'queryArguments":
{'path": mypath}

}
}

All that's left is to assign the ReportListPortlet constructor to the
YAHOO.zenoss namespace:

YAHOO.zenoss.portlet.ReportListPortlet = ReportListPortlet;

4. Register the portlet

Now you need to tell Zenoss about the portlet and assign permissions. Open up __init__.py
again, and add the following Python code to the top:

from Products.ZenModel.ZenossSecurity import ZEN_COMMON
from Products.ZenUltils.Utils import zenPath

Next, modify the ZenPack class you defined way back in step 1. Since upgrading and installing
the portlet will amount to the same thing, create a method on your ZenPack class to cover those
steps:

def _registerReportListPortlet(self, app):
zpm = app.zport.ZenPortletManager
portletsrc = zenPath('Products’, 'ReportListPortletPack’,
'ReportListPortlet.js")
zpm.register_portlet(
sourcepath=portletsrc,
id='"ReportLis tPortlet’,
titte="Report List',
permission=2EN_COMMON)

That method will let ZenPortletManager, the object on zport that, unsurprisingly, manages
portlets, know about the portlet source code. The zenPath function is a utility that joins strings
together to create a filesystem path under $ZENHOME -- in this case, pointing to the directory
where your ZenPack will be installed. When registering a portlet, you provide an id, a title, and the
permissions for the portlet (as this portlet should be visible to everyone, ZEN_COMMON is the
appropriate permission).

Now you can modify your install, upgrade and remove methods:

def install(self, app):
ZenPackBase.install(self, app)
self._registerReportListPortlet(app)

def upgrade(self, app):
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ZenPackBase.upgrade(self, app)
self._registerReportListPortlet(app)

def remove(self, app):
ZenPackBase.remove(self, app)
zpm = app.zport.ZenPortletManager
zpm.unregister_portlet('ReportListPortlet’)

Save and exit. You can test your pack at this point by navigating to the parent directory of
ReportListPortletPack and running:

zenpack -- install ReportListPortletPack
Load up the Zenoss Ul in your browser and click "Add Portlet" on your dashboard. Make sure the

Report List portlet appears as an option. If so, add one and check that you can change the base
ReportClass. Also make sure it shows reports.

Now all that's left is to package up the directory. In the parent directory of ReportListPortletPack,
run:

zipzenpack ReportListPortletPack

That will create a file called ReportListPortletPack.zip. Distribute away!
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15 Customizing the Logo in The Zenoss Interface

Here is how to change the logo that appears in Zenoss to a custom logo of your choosing
1. Go to http://lyourzenoss:8080/zport/portal_skins/EnterpriseSkin/manage
a. Click on zenterprise.css and then its Customize button

b. Find "zent-img/zenoss-logo-enterprise.png” in the stylesheet and change it to "zenoss-logo-
enterprise.png"”

c. Save the Changes

2. Go to http://yourzenoss:8080/zport/portal_skins/EnterpriseSkin/zent-img/manage
a. Click on zenoss-logo-enterprise.png and then its Customize button
b. Upload your replacement image. It should be 318x35 pixels
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16 Extending the Zenoss Model

16 .1 Sub-Classing Device

16 .2 How to Add a Zen Model Relationship

In this "How To", you will learn to create a One-to-One Relationship, a One-to-Many Relationship,
a Many-to-Many Relationship, and finally a One-to-Many Container Relationship.

One-to-One (1:1) Relationships
Example of 1:1 Server to Admin Relationship

ll‘.r.om Products.ZenR elations.RelSchema import *
él.ass Server(Device):
:relations =(
.(:'.admin", ToOne(ToOne, "Admin", "server")),

) + Device._relations

class Admin(TestBaseClass):
_relations = (
("server", ToOne(ToOne, "Server", "admin")),

The Server object is an example of a class that inherits from Device. According to this
relationship there can be only one Admin assigned to a Server and only one Server assigned to
an Admin. This relationship is created by:

* Importing ToOne from Products.ZenRelations.RelSchema.
* Appending a 2 item tuple of to the _relations attribute
o The first item in the tuple is a "string" object which is the local name

o The second item in the tuple is a "RelSchema" object which represents the relationship to
another class. In this case the ToOne constructor creates/returns that "RelSchema" object

+ ToOne constructors takes 3 parameters

# The first parameter is a "type" object, "remoteType" which represents the
relationship from another class. The "type" should be of a class derived from RelSchema

# The seconds parameter is a "string" object, "remoteClass" which is the class
name of the relative. In this case it is again a ToOne relationship.

# The third parameter is a "string" object, "remoteName" which the remote name of
itself.

* Appending a complementary 2 item tuple to the _relations attribute in the relative class.

One-to-Many (1:N) Relationships

This is a real example which illustrates a one-to-many relationship between one Location and
many Devices.

From Device.py...
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from Products.ZenRelations.RelSc hema import *
;:.I.ass Device(ManagedEntity, Commandable):
.é;/ent_key = portal_type = meta_type = 'Device’
default_catalog = "deviceSearch" #device ZCatalog
relationshipManagerPathRestriction = '/Devices'
:relations = ManagedEntity._relations + (
.(:'.Iocation", ToOne(ToMany, “Location”, "devices")),

From Location.py...

from Products.ZenRelations.RelSchema import *
class Location(DeviceOrganizer):

# Organizer configuration
dmdRootName = "Locations"

portal_type = meta_type = event_key = 'Location’
_relations = DeviceOrganizer._relations + (
("devices", ToMany(ToOne,"Device","location")),

According to this relationship there can be only one Location assigned to a Device but more than
one Device assigned to a Location. This relationship is created by:

* Importing ToOne and ToMany from Products.ZenRelations.RelSchema.
* Appending a 2 item tuple of to the _relations attribute
o The first item in the tuple is a "string" object which is the local name

o The second item in the tuple is a "RelSchema" object which represents the relationship to
another class.

+ RelSchema constructors takes 3 parameters

# The first parameter is a "type" object, "remoteType" which represents the
relationship from another class. The "type" should be of a class derived from RelSchema

# The seconds parameter is a "string" object, "remoteClass" which is the class
name of the relative.

# The third parameter is a "string" object, "remoteName" which the remote name of
itself.

* Appending a complementary 2 item tuple to the _relations attribute in the relative class.

Many -to -Many (N:N) Relationships

This is a real example which illustrates a many-to-many relationship between many Devices and
many Device Groups.

From Device.py...
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1.‘.r.0m Products.ZenRelation s.RelSchema import *
él.ass Device(ManagedEntity, Commandable):
.e.;/ent_key = portal_type = meta_type = 'Device’
default_catalog = "deviceSearch" #device ZCatalog
relationshipManagerPathRestriction = '/Devices'
:relat ions = ManagedEntity._relations + (
.(:'.groups", ToMany(ToMany, "DeviceGroup", "devices")),

)

From DeviceGroup.py...

from Products.ZenRelations.RelSchema import *
class DeviceGroup(DeviceOrganizer):

# Organizer configuration
dmdRootName = "Groups"

portal_type = meta_type = event_key = '‘DeviceGroup'
_relations = DeviceOrganizer._relations + (
("devices", ToMany(ToMany,"Device","groups")),

)

According to this relationship there can be more than one Device assigned to a Device Group
and more than one Device Group assigned to a Device. This relationship is created by:

* Importing ToMany from Products.ZenRelations.RelSchema.
* Appending a 2 item tuple of to the _relations attribute
o The first item in the tuple is a "string" object which is the local name

o The second item in the tuple is a "RelSchema" object which represents the relationship to
another class. In this case the ToMany constructor creates/returns the RelSchema object.

+ RelSchema constructors takes 3 parameters

# The first parameter is a "type" object, "remoteType" which represents the
relationship from another class. The "type" should be of a class derived from RelSchema

# The seconds parameter is a "string" object, "remoteClass" which is the class
name of the relative. In this case it is again the ToMany relationship.

# The third parameter is a "string" object, "remoteName" which the remote name of
itself.

* Appending a complementary 2 item tuple to the _relations attribute in the relative class.

One-to-Many (1:N) Container Relationships
Device to Hard Drives
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This is a real example which illustrates a one-to-many relationship between one !DeviceHW and
many HardDrives where a !DeviceHW object contains HardDrives.

From !DeviceHW.py...

1.‘}.om Products.ZenRelations.RelSchema import *
él.ass DeviceHW(Har  dware):
.rﬁ.eta_type ="DeviceHW"
:relations = Hardware._relations + (
.(:'.harddisks", ToManyCont(ToOne, "HardDisk", "hw")),

)

From HardDisk.py...

from Products.ZenRelations.RelSchema import *
class HardDisk(HWComponent):
portal_type = meta_type = 'HardDisk'

_relations = HWComponent._relations + (
("hw", ToOne(ToManyCont, "DeviceHW", "harddisks")),
)

According to this relationship there can be only one !'DeviceHW assigned to a HardDisk but more
than one HardDisk assigned to a !DeviceHW. This relationship is created by:

* Importing ToOne and ToManyCont from Products.ZenRelations.RelSchema.
* Appending a 2 item tuple of to the _relations attribute
o The first item in the tuple is a "string" object which is the local name

o The second item in the tuple is a "RelSchema" object which represents the relationship to
another class.

+ RelSchema constructors takes 3 parameters

# The first parameter is a "type" object, "remoteType" which represents the
relationship from another class. The "type" should be of a class derived from RelSchema

# The seconds parameter is a "string" object, "remoteClass" which is the class
name of the relative.

# The third parameter is a "string" object, "remoteName" which the remote name of
itself.

* Appending a complementary 2 item tuple to the _relations attribute in the relative class.
Specifying the remoteClass in a Relationship

The remoteClass parameter can be specified in a releationship by two methods.

("admin", ToOne(ToOne, "Admin", "server"))

In the example above "Admin" is the remote class on the relationship. For this to work properly
the module "Admin" must be in the python path and it must contain a class named "Admin".
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This behavior can be modified by using the attribute zenRelationsBaseModule. For instance if
Admin was located in the path Products.ZenModel you could set zenRelationsBase =
"Products.ZenModel". Now the remote class is in the module Products.ZenModel. Admin and the
class must be Named "Admin".

If you wish to put multiple classes into one module and use them in relations you can add the
class name to the end of the remoteClass value. For instance "Admin.Test" would access the
module Admin with the class Test.

If the two classes in a relation are in a different packages then you can use the fully qualified path
to the class. For instance here are the definitions of two classes in different packages.
Products.ZenWidgets.Menu and Products.ZenModel.DeviceOrganizer.

16.2.1.1 In Products.ZenWidget.Menu.py
class Menu(ZenModelRM):
:relations =(
.(;'.deviceOrg", ToOne(ToM anyCont, "Products.ZenModel.DeviceOrganizer", "menus")),
16.2.1.2 In Products.ZenModel.DeviceOrgaizer.py
class DeviceOrganizer(ZenModelRM):
:relations =(
.(;'.menus", ToManyCont(ToOne, "Products.ZenWi dget.Menu", "deviceOrg")),

;
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17 Adding an Event Class for Internal Use

Event classes can be added easily through the UL. If you need to use an event class internally,
however, you need to make sure that class will always be available, which involves several more
steps.

17 .1 Addto ZenEventClasses
Add a definition of the name of your new event class to Products/ZenEvents/ZenEventClasses:

My_New_Class = "/My/New/Class"

Now your event class is centralized and can be imported wherever you need to use it, e.g.:

from Products.ZenEvents.ZenEventClasses import My_New_Class

if thing.evclass == My_New_Class:

17 .2 Add class permanently to the ZODB

Now you need to make sure that your class will actually exist when you need it. This involves two
steps:

* Adding the event class to the import XML
* Writing a migrate script to add the class

17 .3 Add the class to the import XML

Several event classes are imported from XML by zenload just after the ZODB is created. To
include your new event class in this import, add an <object> element describing it to
Products/ZenModel/data/events.xml. Be sure to nest it inside the classes that already exist, if
appropriate. For example, if your new class is "/Status/NewClass", you would add it inside the
<object id='Status"> that already exists:

<object id="Status' module='Products.ZenEvents.EventClass' class='"EventClass> <! -- This
one exists already - >

<object id="NewClass' module='Products.ZenEvents.EventClass' class="EventClass™>
<l -- Thisis your new one  -- >

</object>
</object>

17 .4 Write a migrate script

Now, since your code is no longer backwards compatible, you need to add the new event class to
databases that have already been created by writing a migrate script. (See
HowToMigrateZenossCode for more detailed information). Create a new script in
Products/ZenModel/migrate with a unique name (here neweventclasses.py). Fill it with this code:

__doc__='Add new classes to EventManager'
import Migrate

class NewEventClasses(Migrate.Step):
ver  sion = Migrate.Version(1, 1, 0) # Replace this with the correct version

def cutover(self, dmd):
dmd.Events.createOrganizer("/My/Event/Class")
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dmd.Events.createOrganizer("/My/Event/Class2") # Add multiple new classes in
the same migrate script
dmd.ZenEventManager.buildRelations()

NewEventClasses()

Next, add your migrate script to Products/ZenModel/migrate/__init__.py:

import neweventclasses

Now

zenmigrate run

to make sure your class is created properly.
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18 Extending the User Interface

18 .1 Writing a ZPT in Zenoss
18 .2 Adding Tabs
18 .3 Extending Menus

18 .4 Creating a Table Using ZenTableManager

ZenTableManager is a Zope product that helps manage and display large sets of tabular data. It
allows for column sorting, breaking down the set into pages, and filtering of elements in the table.

Here's a sample of a table listing all devices under the current object along with their IPs. First we
set up the form that will deal with our navigation form elements:

<form method="post" tal:attributes="action her e/absolute_url_path" name="[MYFORM]">
script type="text/javascript"
src="/zport/portal_skins/zenmodel/submitViaEnter.js"></script>

Next, we set up our table, defining the objects we want to list (in this case,
here/devices/getSubDevicesGen). We then pass those objects, along with a unique tableName,
to ZenTableManager, which will return a batch of those objects of the right size (for paging
purposes):

<table class="zentable"
tal:define="objects here/devices/getSubDevicesGen;
tableN ame string:myDeviceTable;
batch python:here.ZenTableManager.getBatch(tableName, objects)"
tal:condition="python:batch or
here.ZenTableManager.getTableState(tableName, ‘filter')">

Next, a table header and a couple of hidden fields:

<tr>
<th class="tabletitle" colspan="2"> <! -- Colspan will of course change with the number
of fields you show - >
My Devices
</th>
</tr>
<input type='hidden' name="tableName' tal:attributes="'value tableName' />
<input type="hidd en' name="zenScreenName' tal:attributes='value template/id' />

Now we add the rows that describe our devices. First we need to set up the column headers so
that they'll be clickable for sorting. For that, we use
ZenTableManager.getTableHeader(tableName, fieldName, fieldTitle, sortRule="cmp").

<tbody>
<tr>
<! -- We want to sort by names using case - insensitive comparison - >
<th tal:replace="structure python:here.ZenTableManager.getTableHeader(
tableName, 'primarySortKey', 'Name', 'nocase ")">name</th>
<! -- Default sortRule is fine for IP sorting - >

<th tal:replace="structure python:here.ZenTableManager.getTableHeader(
tableName, ‘'getDevicelp’, 'IP")">ip</th>
</tr>

Now the data themselves. In order to have our rows alternate colors, we'll use the useful TALES
attribute "odd", which is True for every other item in a tal:repeat.

<tal:block tal:repeat="device batch">
<tr tal:define="odd repeat/device/odd"
tal:attributes="class python:test(odd, 'odd’, 'even’)">
<tdc lass="tablevalues">
<a class="tablevalues" href="href"
tal:attributes="href device/getDeviceUrl"
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tal:content="device/id">device
</a>
</td>
<td class="tablevalues"
tal:content="device/getDevicelp">ip</td>
</tr>
</tal:block>
</t body>

Finally, let's add the navigation tools we need and close off our tags.

<tr>
<td colspan="2" class="tableheader">
<span metal:use - macro="here/zenTableNavigation/macros/navbodypagedevice" />
</td>
</tr>

</table>
</form>

Creating an editablet able

But what if you want to be able to edit devices from this table? The process is simple. First, you
add a checkbox to the first column of your device list:

<td class="tablevalues" align="left">
<! -- Now add your checkbox, defining the list of devices as "deviceNames" -- >
<input tal:condition="here/editableDeviceList"
type="checkbox" name="deviceNames:list"
tal:attributes="value device/getRelationshipManagerld"/>
<! -- Then the first column contents as above - >
<a...>device</a>
</td>

Now that we can choose devices from the list, we need the controls to edit them. In this case,
we'll use a macro defining controls that allow a device to be moved to a different device class.
Just add the macro call to the end of your table:

</tr>

<! -- Add controls here - >
<tal:block tal:condition="here/editableDeviceList"
tal:define="numColumns string:5"> <! -- This macro includes the <tr> tag, so

we need to pass it colspan - >

<span metal:use - macro="here/deviceListMacro/macros/deviceControl" />
</tal:block>
</table>
</form>

18 .5 How To Save Properties Via An Edit Screen
Creating a new Edit Form.

Add form input fields
Add a boolean type:

<select class="tablevalues"
tal:attributes="name MyBooleanProperty:boolean">
<option tal:repeat= "boolProp python:(True,False)" tal:content="boolProp"
tal:attributes="value boolProp; selected
python:boolProp==here.getMyBooleanProperty()"/>
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</select>

This block of code creates a select dropdown with two options: True and False. The select
dropdown is prepopulated with the value returned by getMyBooleanProperty. The value of this
form field will be stored in the attribute MyBooleanProperty?.

Add a text box type:

<textarea class="tablevalues" rows='5' cols="33"

tal:attributes="name MyTextP roperty:text"
tal:content="here/getMyTextProperty">
</textarea>

This block of code creates a text box.The text box is prepopulated with the string value returned
by getMyTextBoxProperty. The value of this form field will be stored in the attribute
MyTextBoxProperty.

Add a text type:

<input class="tablevalues" type="text" size="40"
tal:attributes="value here/getMyStringProperty; name MyStringProperty"/>

This block of code creates a text field. The text field is prepopulated with the string value returned
by getMyStringProperty. The value of this form field will be stored in the attribute
MyStringProperty.

Add a select dropdown type:

<select class="tablevalues"
tal:attributes="name MySelectProperty">
<option tal:repeat="propOpt ion here/getMySelectPropertyOptions"
tal:content="propOption"
tal:attributes="value propOption; selected
python:propOption==getMySelectProperty()" />
</select>

This block of code creates a select dropdown where the option value and displayed option string
are the same. A list of option values are returned by getMySelectPropertyOptions. The select
dropdown is prepopulated by the value in getMySelectProperty. The value of this form field will be
stored in the attribute MySelectProperty.

<select class="tablevalues"
tal:attributes="name MySelectProperty:int">
<option tal:repeat="propOptionTuple here/getMySelectPropertyOptionTuples"
tal:content="python:propOptionTuple[0]"
tal:attributes="value propOptionTuple[1]; s elected
python:propOptionTuple[1]==getMySelectProperty()" />
</select>

This block of code creates a select dropdown where the option value is an integer and displayed
option is a string. A list of tuples containing the option values and displayed option string are
returned by getMySelectPropertyOptionTuples. The select dropdown is prepopulated by the value
in getMySelectProperty. The value of this form field will be stored in the attribute
MySelectProperty.

Add the form action
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<form id="MyForm' meth od="post" tal:attributes="action here/absolute_url_path">

The form action should be set to a function (i.e. here/absolute_url_path) that returns the path to
the object being edited.

<input class="tableheader" type="submit"
name="saveProperties :method" value=" Save " />

This submit button name will be in the format saveProperties:method. saveProperties is the
method name that will be executed when the submit button is clicked.

Add the save method

def saveProperties(self, REQUEST=None):
""Save all Properties found in the REQUEST.form object.
for name, value in REQUEST .form.items():
if getattr(self, name, None) != value:
self.setProperty(name, value)
return self.callZenScreen(REQUEST)

Create a saveProperty method in the effective object.
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19 Migrating Zenoss Code

19.1 Introduction and Steps

If you have added new functionality to Zenoss that will break backwards compatibility, you need
to provide code for your version that will allow users to upgrade without breakage.

Here's a breakdown of everything you will need to do in order to create your migration code and
move your new code into production:

1. Create your code in the $ZENHOME/Products/ZenModel/migrate/migrate package directory
2. Add an import statementto __init__.py
3. Run zenmigrate run iteratively to test

19 .2 How It Works

The first place to look is in Products/ZenModel/migrate. For starters, examine the code in
migrate.Migrate and note the Step class - this is what you will subclass when writing your
migration code. The migrate.Migrate.Migration.main() method is what is called from the
zenmigrate.py script and is what fires off the whole process.

To further understand the process, note the global variable allSteps: this is appended to every
time Migrate.Step is instantiated.

But, you ask, how does my code get into allSteps?

Once your migration code is complete, you will do a couple things: add your file to the migrate
directory and then add an import statement to migrate/__init__.py. When migrate.Migrate is
imported in the zenmigrate.py script, the __init__.py code is run. Each module imported by this
file has a class that gets instantiated at the end of its module (see the Migrate.Step.__init_ ()
method). It is through this mechanism that each custom migration module in the migrate directory
is added to allSteps (sorted by name and version number).

When migrate.Migrate.main() is called, allSteps is iterated and checks are performed to see if
each migration step needs to be run or not. main() calls cutover(), which calls migrate(), and this
is where the actual work of migration occurs, where your code gets executed.

19 .3 What You Write

As noted, your migration code will subclass migrate.Migrate.Step. You can stub your migration
file out like this:

__doc__ ="
__version__ = "$Revision$"[11: -2]
from Acquisition import aq_base
import Migrate
class MyMigrateCode(Migrate.Step):
version = Migrate.Version(1, 1, 0) # this needs to be updated to the appropriate

version

def cutover(self, dmd):
pass

MyMigrateCode()
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You will need to do the following to this code:
1. fill in the doc string
2. update the version passed to Migrate.Version
3. update the cutover() method with actual code
4. add any supporting code you might need that doesn't strictly belong in cutover()

19 .4 Implement cutover()

Implementation is very straigh-forward: you get the dmd object passed into the cutover() method,
thus giving you access to nearly every part of Zenoss. The only thing you don't have direct
access to is the portal object. But you can easily get that by calling dmd.getPhysicalRoot().

Implementation details are 100% dependent upon what part of Zenoss you are migrating -- if you
look at the current migration scripts (in trunk), you will get a good sense of the diversity as well as
many examples from which to work.

Changes made to the zeo database (dmd and associated objects hierarchies) are not committed
back to the database unless the --commit flag is passed to zenmigrate. This lets the developer
repeatedly run a script and debug without making permanent changes to the database. If your
migrate script makes changes outside of the zope database it should probably implement
Step.revert() to undo any changes it has made.

19.5 Supporting Code

Supporting code is just modularization. If you're going to be using a funtion (or method) more
than once, just break it out of the cutover() method. This will make maintenance easier and will
allow those who come after you to see the intent of the migration code more quickly.

19 .6 Testing and Deployment

Once your code meets with your approval (and that of the Zenoss development team), you are
free to name it something appropriate and save it to Products/ZenModel/migrate. Upon adding
your migration module, you must now edit Products/ZenModel/migrate/__init__.py so that it gets
imported when zenmigrate.py is run.

After adding your script (and after every change you make to your new script), be sure to run
zenmigrate run. Here are some things you can do to help ensure quality:

¥ Load Zenoss in a web browser, and navigate to the part of the application that was
impacted by your migration script

¥ Look at the log files for error output

¥ Load up zendmd from the command line and make sure that no errors are generated when
using the part of the APl impacted by the change

After someone reviews the changes, your migration code is ready for deployment.
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20 Getting a DB Connection from the Pool

If you need a connection to the events database, use this How To to retrieve a connection and
how to put it back into the pool.

20.1 The Pool

DbConnectionPool is hidden and is accessed through DbAccessBase. It follows the Singleton

design pattern, so it'll only actually create one DbConnectionPool. It extends python Queue, so
DbConnectionPool is also a synchronized queue and should be thread-safe. DbAccessBase is
extended by EventManagerBase?, so if you have access to the ZenEventManager (located at

/zport/dmd/ZenEventManager) you'll have the ability to get a DB connection.

20 .2 The Code

First you'll need to get an instance of ZenEventManager OR an instance of a class that extends
DbAccessBase. Within Zenoss, a ZenEventManager should already be instantiated.

Next is the "try" block which should include ANY DB calls. This is where you'll get a connection
from the pool with the connect() method. You may pass this around to other methods or create a
cursor and make some DB transactions. The try block MUST be completed with a "finally" block
that includes the close() method. You MUST pass the connection object to the close() method.
This will insure that even if the code within the "try" breaks, we are not leaking DB connections. If
you create more than one connection (more than one connect() call in your try block) you will
need to have a corresponding close() call. There is ALWAYS a one-to-one relationship between
connect() and close() calls.

Here is a block of code that illustrates best practices for using the DbConnectionPool

zem = self.dmd.ZenEventManager
try:
connl = zem.connect( )
conn2 = zem.connect()
cursl = connl.cursor()
curs2 = conn2.cursor()
# do work
curs3 = connl.cursor()
finally:
zem.close(connl)
zem.close(conn2)

Take a look at EventManagerBase.py for some examples of code using the DbConnectionPool.
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21 Zenoss Unit Tests

21 .1 Introduction
Standard unittest Tests

Support for doctest Tests
Testing.ZopeTestCase Tests
Integrating with zopectl test

21 .2 Zenoss' Test Runner

Zenoss has a Zope product, ZenTestRunner, whose sole purpose it to run a specific group of
tests. We did this in order to avoid running all the tests in the Products directory, such as with this
command:

zopectl test -- libdir /usr/local/zenoss/Products

Likewise, to run the collections of tests that are important to use, we didn't want to have to do the
following:

zopectl test -- libdir /usr/local/zenoss/Products/ZenModel
zopectl test -- libdir /usr/local/zenoss/Products/ZenRelations
zopectl test -- libdir /usr/local/zenoss/Products/Zen...

Now, all we have to do is run this:

zopectl test -- libdir /usr/local/zenoss/Products/ZenTestRunner

All that is required by developers is that they add product tests to the test runner. This is done in
the following manner:

* Make sure your tests run by themselves:

Z0 pectl test -- libdir /usr/local/zenoss/Products/ZenNewProduct

* Go to the tests directory:

cd /usr/local/zenoss/Products/ZenTestRunner/tests

* Copy one of the existing tests to a name reflecting the product for which you are adding tests:
cp testZenModel.py testZenNewProduct.py

* Change the import line in the new file to reflect the new product name:

from Products import ZenNewProduct as product

* Save and quit, then run the suites to make sure everything is passing:

zopectl test -- libdir /usr/local/zenoss/Products/ZenTestRunner

21 .3 Integrating with buildbot
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22 Functional User Interface Testing

22 .1 Introduction
TestGen?4Web

22 .2 Installing and Running

To create TestGen?4Web tests or to play previously recorded tests, you will need to download
and install the FireFox extension. Be sure to restart after installing the extension.

To work with these session files in python, see the TestGen4Web-Python wiki page.

22 .3 Usage
* Start up FireFox
* Make sure Zenoss is running:

zeoc tl start
zopectl start

* Navigate to the Zenoss page where you wish to begin your test
* Click the red "record" button in the TestGen?4Web FireBox toolbar
* Navigate Zenoss, filling in form values appropriately

* When you are finished, click the black, square "stop" button in the TestGen?4Web FireBox
toolbar

* Hit the green "play" button to review the recorded session
* When satisfied, save the session by clicking the folder with the red down arrow

* |f the test is to be included in Zenoss, save the file in
source:trunk/Products/ZenUITests/tests/TestGen4Web

22 .4 Boiler Plate

To ease in the set-up and tear-down phases of recorded sessions, there are boiler plate files
here. boilerPlateSetUp.xml can be opened in TestGen?4Web and appended to. Once you are
finished recording that session, you can copy the actions in boilerPlateTearDown.xml to the end
of your newly recorded session.

22 .5 Massaging Session Data
TBD

22 .6 Selenium
Installing and Configuring

Mac OS X
Selenium uses FireFox by default, so you need to make sure that firefox-bin is in your path:
which firefox - bin
If that returns nothing (as mine does), then you need to add the path to firefox-bin to PATH. For
me, this required doing the following:
export PATH=$PATH:/Applications/Interne t/Firefox.app/Contents/MacOS/
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23 Coding Guidelines

23 .1 Style Guidelines

These guidelines are mostly targeted at Python files. HTML files, zpt files, shell scripts, etc
should adhere to these as much as is reasonable and conventional in those languages.

¥ Indentation - Each level of indentation in Python files is 4 spaces. Tab characters are
strictly verboten, their use will bring shame and ridicule upon the perpetrator.

¥ File Header - Most files should contain a standard Zenoss header at or near the top
which contains copyright and licensing notices. This header may be different depending
on whether the file is part of Core, Enterprise or a ZenPack. Headers are not currently
used for most html, zpt and dtml files.

¥ Vertical Spacing - Every method, function and class definition should be preceded by
two blank lines. Small functions defined within another function or method are excepted
from this.

¥ Identifiers - Most identifier names should usually be CamelCase. Constants are
ALL_CAPS_WITH_UNDERSCORES as needed. ClassNames and FunctionNames
begin with a capital. methodNames and variableNames begin lower case. Choose
significant names as identifiers without creating ridiculously long names for us all to type
repeatedly.

23 .2 Daocstrings

Every method and function definition within a Zope product should include a docstring. The
docstring is usually composed of two parts: the explanatory text and the doctest code. The
explanation usually includes a description of all or most of the following aspects of the function:

¥ The function's purpose

The context in which the function is usually called
What parameters it expects

What it returns

K K K K

Any side effects of the function
This explanatory text should scale in size with the complexity and significance of the function.

The second part of the docstring is the doctest section. This is composed of zendmd commands
and expected output from those commands. The commands are run as part of the testing
process and output is compared to the output lines. This code serves two primary purposes.
First it is a working example of how the function should be called and what it returns. Second it
serves as a basic test to ensure the function is not horribly broken. This is not intended as a
replacement for unit tests. Thorough testing of boundary cases and unusual situations still
belongs in unit tests whereas the doctests are much simpler and more instructional in nature.

Docstrings begin on the line immediately following the function definition and are indented one
level from the definition. The first and last lines of the docstring are three double quotes and a
newline. One blank line separates the description from the doctest section. The code for the
function begins on the line immediately following the docstring. Example:

def Truncat  eStrings(longStrings, maxLength):

Foo truncates all the strings in a list to a maximum length. longStrings is any
iterable object which returns zero or more strings. maxLength is the length to
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which each element from longStrings shoul d be truncated. TruncateStrings returns a
new list with the elements from longStrings in the same order but possibly
truncated.

>>> from Products.SomeModule import TruncateStrings
>>> TruncateStrings(['abcd', 'efg’, 'hi', ], 3)

[ab ¢, ‘efg, 'hi', ']

>>> TruncateStrings([], 5)

return [s[:maxLength] for s in longStrings]

The easiest way to create the doctest portion is from within zendmd. Except for the indentation,
the docstring should exactly match commands and output from a zendmd session.
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