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Welcome to Kwapi’s developer documentation!

Kwapi is a framework designed for acquiring energy consumption metrics. It
allows to upload metrics from various wattmeters to Ceilometer.

Its architecture is based on a layer of drivers, which retrieve measurements
from wattmeters, and a layer of plugins that collect and process them. The
communication between these two layers goes through a bus. In the case of a
distributed architecture, a plugin can listen to several drivers at remote
locations.

Drivers and plugins are easily extensible to support other types of wattmeters,
and provide other services.


What is the purpose of the project and vision for it?


	Kwapi could be used to do:

	
	Energy monitoring of data centers

	Usage-based billing

	Efficient scheduling







It aims at supporting various wattmeters, being scalable and easily extensible.

This documentation offers information on how Kwapi works and how to contribute
to the project.
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Installing


Installing Kwapi


	Clone the Kwapi git repository to the management server:

$ git clone https://github.com/stackforge/kwapi.git







	As a user with root permissions or sudo privileges, run the
Kwapi installer and copy the configuration files:

$ pip install kwapi
$ cp -r kwapi/etc/kwapi /etc/












Running Kwapi services


Start the drivers on all the machines that can access wattmeters:

$ kwapi-drivers





Start the forwarder on a remote machine (optional):

$ kwapi-forwarder





Start the API plugin if you want to use Ceilometer:

$ kwapi-api





Start the RRD plugin if you want to display graphs in a web browser:

$ kwapi-rrd
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System Architecture

Overview of the global layered architecture:

[image: _images/layered_architecture.png]

Kwapi drivers

Kwapi supports different kinds of wattmeters (IPMI, Eaton PDU, Wattsup, etc).
Wattmeters communicate via IP networks or serial links. Each wattmeter has one
or more sensors (probes). Wattmeters send their values quite often (each
second), and they are listen by wattmeter drivers. Wattmeter drivers are
derived from a Driver superclass, itself derived from Thread. So drivers are
threads. At least one driver thread is instantiated for each wattmeter. Their
constructors takes as arguments a list of probe IDs, and kwargs (specific
arguments).

Driver threads roles are:


	Setting up wattmeter.

	Listening and decoding received data.

	Calling a driver superclass method with measurements as argument.
This method appends signature to the measurements, and publishes them on the bus.



Message format:

[image: _images/message_format.png]

Driver manager

The driver manager is the loader and the checker of driver threads. It loads
all drivers according the configuration file, and checks regularly that driver
threads are alive. In case of crash, the event is logged and the driver thread
is reloaded. We can imagine that a driver will crash if a technician unplug a
wattmeter, for example.




Bus

Currently, the internal Kwapi bus is ZeroMQ. Publishers are driver threads, and
subscribers are plugins.






Kwapi plugins


Kwapi API plugin

API plugin allows Ceilometer pollster to get consumption data through a REST
API. This plugin contains a collector that computes kWh, and an API based on
Flask.


Collector

The collector stores these values for each probe:

[image: _images/collector.png]

	Fields:

	
	Probe id: could be the hostname of the monitored machine. But it is a bit
more complicated because a probe can monitor several machines (PDU).

	Timestamp: is updated when a new value is received.

	KWh: is computed by taking into account the new watt value, and the elapsed
time since the previous update. It allows Ceilometer to compute average
consumption for a given duration (knowing the kWh consumed and the time
elapsed since its last check).

	Watts: offers the possibility to know instantaneous consumption of a
device, without having to query two times a probe in a small interval to
deduce it. This could be especially useful if a probe has a large refresh
interval: there is no need to wait its next value.







No history is kept because Ceilometer already has a storage architecture. The
collector is cleaned periodically to prevent a deleted probe from being stored
indefinitely in the collector. So when a probe has not been updated for a long
time, it is deleted.




API









	Verb
	URL
	Parameters
	Expected result




	GET
	/v1/
	
	Returns detailed information about this specific
version of the API.


	GET
	/v1/probe-ids/
	
	Returns all known probe IDs.


	GET
	/v1/probes/
	
	Returns all information about all known probes.


	GET
	/v1/probes/<probe>/
	probe id
	Returns all information about this probe
(id, timestamp, kWh, W).


	GET
	/v1/probes/<probe>/<meter>/
	probe id, meter { timestamp, kwh, w }
	Returns the probe meter value.








Authentication

The pollster provides a token (X-Auth-Token). The API plugin checks the token
(Keystone request), and if the token is valid, requested data are sent.
Responses are not signed because Ceilometer trusts Kwapi plugin.




Ceilometer pollster

The API plugin is queried by a Ceilometer pollster. The Ceilometer pollster is
started periodically by Ceilometer central agent. It knows the Kwapi URL by
doing a Keystone request (endpoint-get). It queries probe values through Kwapi
API, using the GET /v1/probes/ call, so that it gets all detailed informations
about all probes in just one query. For each probe, it creates a counter object
and publishes it on the Ceilometer bus.


	Published counters:

	
	Energy (cumulative type): represents kWh.

	Power (gauge type): represents watts.







Counter timestamps are Kwapi timestamps, so that Ceilometer doesn’t store wrong
data if a probe is not updated. Ceilometer handles correctly the case where a
probe value is reset (kWh decrease), because of its cumulative type.






Kwapi RRD plugin


Web interface

The visualization plugin provides a web interface with power consumption graphs. It is based on Flask and RRDtool.









	Verb
	URL
	Parameters
	Expected result




	GET
	/last/<period>/
	period { minute, hour, day, week, month, year }
	Returns a webpage with a summary graph
and all probe graphs.


	GET
	/probe/<probe>/
	probe id
	Returns a webpage with all graphs about
this probe (all periods).


	GET
	/graph/<period>/
	period { minute, hour, day, week, month, year }
	Returns a summary graph about this period.


	GET
	/graph/<period>/<probe>/
	period { minute, hour, day, week, month, year }, probe id
	Returns a graph about this probe.





Webpage with a summary graph and all probe graphs:

[image: _images/webpage.png]
In the menu bar, you can choose the period for which you want to display graphs
(last minutes, hour, day, week, month or year). By clicking on a probe, you can
display all graphs available for this probe, with different resolutions.




Graphs

The summary graph shows the total power consumption (sum of all the probes).
Each colour corresponds to a probe.


	The legend contains:

	
	Minimum, maximum, average and last power consumption.

	Energy consumed (kWh).

	Cost.





	File sizes:

	
	RRD file: 10 Ko.

	Probe graph: 12 Ko.

	Summary graph: 24 Ko.







A cache mechanism prevents graphs from being rebuilt uselessly.








Kwapi forwarder

The forwarder aims at decreasing the network traffic: if multiple plugins
listen the same probe, the metric is sent once on the network, and the
forwarder duplicate it and sends a copy to each listeners. The forwarder can
also be installed on a gateway machine, in order to connect isolated networks.

The following diagram shows these two features:

[image: _images/bus.png]
Using the forwarder is optional, and the plugins can be configured to subscribe
directly to the drivers. Direct subscribing without using the forwarder is
recommanded if the drivers and the plugins are running on the same machine.
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Configuration Options


Kwapi drivers specific

The following table lists the Kwapi drivers specific options in the drivers
configuration file. Please note that Kwapi uses openstack-common extensively,
which requires that the other parameters are set appropriately. For information
we are listing the configuration elements that we use after the Kwapi drivers
specific elements.








	Parameter
	Default
	Note




	probes_endpoint
	ipc:///tmp/kwapi-drivers
	Endpoint where the drivers send their measurements
ipc://<file> or tcp://<host>:<port>


	enable_signing
	true
	Enable message signing between drivers and plugins


	metering_secret
	change this or be hacked
	Secret value for signing metering messages


	check_drivers_interval
	60
	Check drivers at the specified interval and restart them if
they are crashed





The configuration file contains a section for each wattmeter.

A sample configuration file can be found in drivers.conf [https://github.com/stackforge/kwapi/blob/master/etc/kwapi/drivers.conf].




Kwapi plugin API specific

The following table lists the Kwapi API specific options in the API
configuration file. Please note that Kwapi uses openstack-common extensively,
which requires that the other parameters are set appropriately. For information
we are listing the configuration elements that we use after the Kwapi API
specific elements.








	Parameter
	Default
	Note




	api_port
	5000
	API port


	probes_endpoint
	ipc:///tmp/kwapi-forwarder
	Endpoint where the measurements are received


	signature_checking
	true
	Enable the verification of signed metering messages


	driver_metering_secret
	change this or be hacked
	Secret value for verifying signed metering messages


	acl_enabled
	true
	Check the Keystone tokens provided by the clients


	policy_file
	/etc/kwapi/policy.json
	Policy file


	cleaning_interval
	300
	Delete the probes that have not been updated during the
specified interval





A sample configuration file can be found in api.conf [https://github.com/stackforge/kwapi/blob/master/etc/kwapi/api.conf].


Keystone Middleware Authentication

The following table lists the Keystone middleware authentication options which are used to get admin token.
Please note that these options need to be under [keystone_authtoken] section.








	Parameter
	Default
	Note




	auth_host
	
	The host providing the Keystone service API endpoint for
validating and requesting tokens


	auth_port
	35357
	The port used to validate tokens


	auth_protocol
	https
	The protocol used to validate tokens


	auth_uri
	auth_protocol://auth_host:auth_port
	The full URI used to validate tokens


	admin_token
	
	Either this or the following three options are required. If
set, this is a single shared secret with the Keystone
configuration used to validate tokens.


	admin_user
	
	User name for retrieving admin token


	admin_password
	
	Password for retrieving admin token


	admin_tenant_name
	
	Tenant name for retrieving admin token


	signing_dir
	
	The cache directory for signing certificate


	certfile
	
	Required if Keystone server requires client cert


	keyfile
	
	Required if Keystone server requires client cert. This can be
the same as certfile if the certfile includes the private key.










Kwapi plugin RRD specific

The following table lists the Kwapi RRD specific options in the RRD
configuration file. Please note that Kwapi uses openstack-common extensively,
which requires that the other parameters are set appropriately. For information
we are listing the configuration elements that we use after the Kwapi RRD
specific elements.








	Parameter
	Default
	Note




	rrd_port
	8080
	Port used to display webpages


	probes_endpoint
	ipc:///tmp/kwapi-forwarder
	Endpoint where the measurements are received


	signature_checking
	true
	Enable the verification of signed metering messages


	driver_metering_secret
	change this or be hacked
	Secret value for verifying signed metering messages


	png_dir
	/var/lib/kwapi/kwapi-png
	The directory where are stored PNG files


	rrd_dir
	/var/lib/kwapi/kwapi-rrd
	The directory where are stored RRD files


	currency
	€
	The currency symbol used in graphs


	kwh_price
	0.125
	The kWh price used in graphs


	hue
	100
	The hue of the graphs


	max_watts
	200
	The maximum value of the summary graph


	refresh_interval
	5
	The webpage auto-refresh interval





A sample configuration file can be found in rrd.conf [https://github.com/stackforge/kwapi/blob/master/etc/kwapi/rrd.conf].




General options

The following is the list of openstack-common options that we use:








	Parameter
	Default
	Note




	log_file
	
	Log output to a named file


	verbose
	true
	Print more verbose output








Kwapi forwarder specific

The following table lists the Kwapi forwarder specific options in the forwarder
configuration file. Please note that Kwapi uses openstack-common extensively,
which requires that the other parameters are set appropriately. For information
we are listing the configuration elements that we use after the Kwapi forwarder
specific elements.








	Parameter
	Default
	Note




	forwarder_endpoint
	ipc:///tmp/kwapi-forwarder
	Endpoint where the measurements are forwarded and where the
plugins subscriptions are received


	probes_endpoint
	ipc:///tmp/kwapi-drivers
	Endpoint where the drivers send their measurements.
ipc://<file> or tcp://<host>:<port>





The configuration file contains a section for each wattmeter.

A sample configuration file can be found in forwarder.conf [https://github.com/stackforge/kwapi/blob/master/etc/kwapi/forwarder.conf].
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Joining the Project


Contributor License Agreement

In order to contribute to the Kwapi project, you need to have
signed OpenStack’s contributor’s agreement.


See also


	http://wiki.openstack.org/HowToContribute

	http://wiki.openstack.org/CLA








LaunchPad Project

Most of the tools used for OpenStack depend on a launchpad.net ID for
authentication. After signing up for a launchpad account, join the
“openstack” team to have access to the mailing list and receive
notifications of important events.


See also


	http://launchpad.net

	http://launchpad.net/kwapi

	http://launchpad.net/~openstack
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Project Hosting Details





	Bug tracker:	https://bugs.launchpad.net/kwapi


	Mailing list:	http://lists.openstack.org/cgi-bin/mailman/listinfo/openstack-dev (prefix subjects with [energy] for faster responses)


	Code Hosting:	https://github.com/stackforge/kwapi


	Code Review:	https://review.openstack.org/#/q/status:open+project:stackforge/kwapi,n,z






See also


	Joining the Project
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Areas to Contribute


Drivers

Kwapi aims at supporting various wattmeters. If you have a non-supported
wattmeter, you can easily contribute by writing a new one.




Plugins

Kwapi plugins process the metrics. You can contribute by writing new plugins to
bring new functionnalities.




Testing

The first version of Kwapi has not yet unit tests and has not seen much
run-time in real environments. Setting up a copy of Kwapi to monitor a real
OpenStack installation or to perform some load testing would be especially
helpful.
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Working with the Source


Setting up a Development Sandbox


	Set up a server or virtual machine to run OpenStack using
devstack [http://www.devstack.org/].




	Clone the kwapi project to the machine:

$ cd /opt/stack
$ git clone https://github.com/stackforge/kwapi.git
$ cd ./kwapi







	Once this is done, you need to setup the review process:

$ git remote add gerrit ssh://<username>@review.openstack.org:29418/stackforge/kwapi.git







	If you are preparing a patch, create a topic branch and switch to
it before making any changes:

$ git checkout -b TOPIC-BRANCH












Code Reviews

Kwapi uses the OpenStack review process for all code and
developer documentation contributions. Code reviews are managed
through gerrit.


See also


	http://wiki.openstack.org/GerritWorkflow

	OpenStack Gerrit instance [https://review.openstack.org/#/q/status:open+project:openstack/kwapi,n,z].
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Glossary


	driver

	Software thread running querying a wattmeter and sending the results to
the plugins.

	forwarder

	Component that forwards plugins subscriptions and metrics.
Used to minimize the network traffic, or to connect isolated networks
through a gateway.

	plugin

	An action triggered whenever a meter reaches a certain threshold.

	probe

	A wattmeter sensor. A wattmeter can have only one probe (usually the IPMI
cards), or multiple probes (usually the PDUs).
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The kwapi.openstack.common.log Module






          

      

      

    


    
        © Copyright 2013, OpenStack, LLC.
      Last updated on Mon Feb 17 07:35:36 2014, commit 3082ca7.
      Created using Sphinx 1.2.2.
    

  

sourcecode/kwapi/kwapi.utils.html


    
      Navigation


      
        		
          index


        		Kwapi  documentation »

 
      


    


    
      
          
            
  
The kwapi.utils Module


Utilities and helper functions.



		
kwapi.utils.read_cached_file(filename, cache_info, reload_func=None)[source]


		Read from a file if it has been modified.






		Parameters:		
		cache_info – dictionary to hold opaque cache.


		reload_func – optional function to be called with data when
file is reloaded due to a modification.









		Returns:		data from file
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The kwapi.security Module


Computes the signature of a metering message.



		
kwapi.security.append_signature(message, secret)[source]


		Sets the message signature key.









		
kwapi.security.compute_signature(message, secret)[source]


		Returns the signature for a message dictionary.









		
kwapi.security.recursive_keypairs(d)[source]


		Generator that produces sequence of keypairs for nested dictionaries.









		
kwapi.security.verify_signature(message, secret)[source]


		Checks the signature in the message against the value computed from the
rest of the contents.
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gettext for openstack-common modules.


Usual usage in an openstack.common module:



from kwapi.openstack.common.gettextutils import _




		
class kwapi.openstack.common.gettextutils.LocaleHandler(locale, target)[source]


		Bases: logging.Handler


Handler that can have a locale associated to translate Messages.


A quick example of how to utilize the Message class above.
LocaleHandler takes a locale and a target logging.Handler object
to forward LogRecord objects to after translating the internal Message.



		
emit(record)[source]


		












		
class kwapi.openstack.common.gettextutils.Message(msg, domain)[source]


		Bases: UserString.UserString, object


Class used to encapsulate translatable messages.



		
data[source]


		












		
kwapi.openstack.common.gettextutils.get_lazy_gettext(domain)[source]


		Assemble and return a lazy gettext function for a given domain.


Factory method for a project/module to get a lazy gettext function
for its own translation domain (i.e. nova, glance, cinder, etc.)









		
kwapi.openstack.common.gettextutils.install(domain)[source]


		Install a _() function using the given translation domain.


Given a translation domain, install a _() function using gettext’s
install() function.


The main difference from gettext.install() is that we allow
overriding the default localedir (e.g. /usr/share/locale) using
a translation-domain-specific environment variable (e.g.
NOVA_LOCALEDIR).
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Exception related utilities.



		
kwapi.openstack.common.excutils.forever_retry_uncaught_exceptions(infunc)[source]


		






		
class kwapi.openstack.common.excutils.save_and_reraise_exception[source]


		Bases: object


Save current exception, run some code and then re-raise.


In some cases the exception context can be cleared, resulting in None
being attempted to be re-raised after an exception handler is run. This
can happen when eventlet switches greenthreads or when running an
exception handler, code raises and catches an exception. In both
cases the exception context will be cleared.


To work around this, we save the exception state, run handler code, and
then re-raise the original exception. If another exception occurs, the
saved exception is logged and the new exception is re-raised.


In some cases the caller may not want to re-raise the exception, and
for those circumstances this context provides a reraise flag that
can be used to suppress the exception.  For example:



		except Exception:


		
		with save_and_reraise_exception() as ctxt:


		decide_if_need_reraise()
if not should_be_reraised:



ctxt.reraise = False
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Import related utilities and helper functions.



		
kwapi.openstack.common.importutils.import_class(import_str)[source]


		Returns a class from a string including module and class.









		
kwapi.openstack.common.importutils.import_module(import_str)[source]


		Import a module.









		
kwapi.openstack.common.importutils.import_object(import_str, *args, **kwargs)[source]


		Import a class and return an instance of it.









		
kwapi.openstack.common.importutils.import_object_ns(name_space, import_str, *args, **kwargs)[source]


		Tries to import object from default namespace.


Imports a class and return an instance of it, first by trying
to find the class in a default namespace, then failing back to
a full path if not found in the default namespace.









		
kwapi.openstack.common.importutils.try_import(import_str, default=None)[source]


		Try to import a module and if it fails return default.
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# -*- coding: utf-8 -*-
#
# Author: François Rossigneux <francois.rossigneux@inria.fr>
#
# Licensed under the Apache License, Version 2.0 (the "License"); you may
# not use this file except in compliance with the License. You may obtain
# a copy of the License at
#
# http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
# WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
# License for the specific language governing permissions and limitations
# under the License.

"""Computes the signature of a metering message."""

import hashlib
import hmac


[docs]def recursive_keypairs(d):
    """Generator that produces sequence of keypairs for nested dictionaries."""
    for name, value in sorted(d.iteritems()):
        if isinstance(value, dict):
            for subname, subvalue in recursive_keypairs(value):
                yield ('%s:%s' % (name, subname), subvalue)
        else:
            yield name, value



[docs]def compute_signature(message, secret):
    """Returns the signature for a message dictionary."""
    digest_maker = hmac.new(secret, '', hashlib.sha256)
    for name, value in recursive_keypairs(message):
        if name == 'message_signature':
            continue
        digest_maker.update(name)
        digest_maker.update(unicode(value).encode('utf-8'))
    return digest_maker.hexdigest()



[docs]def append_signature(message, secret):
    """Sets the message signature key."""
    message['message_signature'] = compute_signature(message, secret)



[docs]def verify_signature(message, secret):
    """Checks the signature in the message against the value computed from the
    rest of the contents.

    """
    old_sig = message.get('message_signature')
    new_sig = compute_signature(message, secret)
    return new_sig == old_sig
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# vim: tabstop=4 shiftwidth=4 softtabstop=4

# Copyright 2010 United States Government as represented by the
# Administrator of the National Aeronautics and Space Administration.
# Copyright 2011 Justin Santa Barbara
# All Rights Reserved.
#
#    Licensed under the Apache License, Version 2.0 (the "License"); you may
#    not use this file except in compliance with the License. You may obtain
#    a copy of the License at
#
#         http://www.apache.org/licenses/LICENSE-2.0
#
#    Unless required by applicable law or agreed to in writing, software
#    distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
#    WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
#    License for the specific language governing permissions and limitations
#    under the License.

"""Utilities and helper functions."""

import os


[docs]def read_cached_file(filename, cache_info, reload_func=None):
    """Read from a file if it has been modified.

    :param cache_info: dictionary to hold opaque cache.
    :param reload_func: optional function to be called with data when
                        file is reloaded due to a modification.

    :returns: data from file

    """
    mtime = os.path.getmtime(filename)
    if not cache_info or mtime != cache_info.get('mtime'):
        with open(filename) as fap:
            cache_info['data'] = fap.read()
        cache_info['mtime'] = mtime
        if reload_func:
            reload_func(cache_info['data'])
    return cache_info['data']
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		kwapi.openstack.common.excutils


		kwapi.openstack.common.gettextutils


		kwapi.openstack.common.importutils


		kwapi.security


		kwapi.utils
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# vim: tabstop=4 shiftwidth=4 softtabstop=4

# Copyright 2012 Red Hat, Inc.
# All Rights Reserved.
# Copyright 2013 IBM Corp.
#
#    Licensed under the Apache License, Version 2.0 (the "License"); you may
#    not use this file except in compliance with the License. You may obtain
#    a copy of the License at
#
#         http://www.apache.org/licenses/LICENSE-2.0
#
#    Unless required by applicable law or agreed to in writing, software
#    distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
#    WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
#    License for the specific language governing permissions and limitations
#    under the License.

"""
gettext for openstack-common modules.

Usual usage in an openstack.common module:

    from kwapi.openstack.common.gettextutils import _
"""

import copy
import gettext
import logging.handlers
import os
import re
import UserString

import six

_localedir = os.environ.get('kwapi'.upper() + '_LOCALEDIR')
_t = gettext.translation('kwapi', localedir=_localedir, fallback=True)


def _(msg):
    return _t.ugettext(msg)


[docs]def install(domain):
    """Install a _() function using the given translation domain.

    Given a translation domain, install a _() function using gettext's
    install() function.

    The main difference from gettext.install() is that we allow
    overriding the default localedir (e.g. /usr/share/locale) using
    a translation-domain-specific environment variable (e.g.
    NOVA_LOCALEDIR).
    """
    gettext.install(domain,
                    localedir=os.environ.get(domain.upper() + '_LOCALEDIR'),
                    unicode=True)



"""
Lazy gettext functionality.

The following is an attempt to introduce a deferred way
to do translations on messages in OpenStack. We attempt to
override the standard _() function and % (format string) operation
to build Message objects that can later be translated when we have
more information. Also included is an example LogHandler that
translates Messages to an associated locale, effectively allowing
many logs, each with their own locale.
"""


[docs]def get_lazy_gettext(domain):
    """Assemble and return a lazy gettext function for a given domain.

    Factory method for a project/module to get a lazy gettext function
    for its own translation domain (i.e. nova, glance, cinder, etc.)
    """

    def _lazy_gettext(msg):
        """Create and return a Message object.

        Message encapsulates a string so that we can translate it later when
        needed.
        """
        return Message(msg, domain)

    return _lazy_gettext



[docs]class Message(UserString.UserString, object):
    """Class used to encapsulate translatable messages."""
    def __init__(self, msg, domain):
        # _msg is the gettext msgid and should never change
        self._msg = msg
        self._left_extra_msg = ''
        self._right_extra_msg = ''
        self.params = None
        self.locale = None
        self.domain = domain

    @property
[docs]    def data(self):
        # NOTE(mrodden): this should always resolve to a unicode string
        # that best represents the state of the message currently

        localedir = os.environ.get(self.domain.upper() + '_LOCALEDIR')
        if self.locale:
            lang = gettext.translation(self.domain,
                                       localedir=localedir,
                                       languages=[self.locale],
                                       fallback=True)
        else:
            # use system locale for translations
            lang = gettext.translation(self.domain,
                                       localedir=localedir,
                                       fallback=True)

        full_msg = (self._left_extra_msg +
                    lang.ugettext(self._msg) +
                    self._right_extra_msg)

        if self.params is not None:
            full_msg = full_msg % self.params

        return six.text_type(full_msg)


    def _save_dictionary_parameter(self, dict_param):
        full_msg = self.data
        # look for %(blah) fields in string;
        # ignore %% and deal with the
        # case where % is first character on the line
        keys = re.findall('(?:[^%]|^)%\((\w*)\)[a-z]', full_msg)

        # if we don't find any %(blah) blocks but have a %s
        if not keys and re.findall('(?:[^%]|^)%[a-z]', full_msg):
            # apparently the full dictionary is the parameter
            params = copy.deepcopy(dict_param)
        else:
            params = {}
            for key in keys:
                try:
                    params[key] = copy.deepcopy(dict_param[key])
                except TypeError:
                    # cast uncopyable thing to unicode string
                    params[key] = unicode(dict_param[key])

        return params

    def _save_parameters(self, other):
        # we check for None later to see if
        # we actually have parameters to inject,
        # so encapsulate if our parameter is actually None
        if other is None:
            self.params = (other, )
        elif isinstance(other, dict):
            self.params = self._save_dictionary_parameter(other)
        else:
            # fallback to casting to unicode,
            # this will handle the problematic python code-like
            # objects that cannot be deep-copied
            try:
                self.params = copy.deepcopy(other)
            except TypeError:
                self.params = unicode(other)

        return self

    # overrides to be more string-like
    def __unicode__(self):
        return self.data

    def __str__(self):
        return self.data.encode('utf-8')

    def __getstate__(self):
        to_copy = ['_msg', '_right_extra_msg', '_left_extra_msg',
                   'domain', 'params', 'locale']
        new_dict = self.__dict__.fromkeys(to_copy)
        for attr in to_copy:
            new_dict[attr] = copy.deepcopy(self.__dict__[attr])

        return new_dict

    def __setstate__(self, state):
        for (k, v) in state.items():
            setattr(self, k, v)

    # operator overloads
    def __add__(self, other):
        copied = copy.deepcopy(self)
        copied._right_extra_msg += other.__str__()
        return copied

    def __radd__(self, other):
        copied = copy.deepcopy(self)
        copied._left_extra_msg += other.__str__()
        return copied

    def __mod__(self, other):
        # do a format string to catch and raise
        # any possible KeyErrors from missing parameters
        self.data % other
        copied = copy.deepcopy(self)
        return copied._save_parameters(other)

    def __mul__(self, other):
        return self.data * other

    def __rmul__(self, other):
        return other * self.data

    def __getitem__(self, key):
        return self.data[key]

    def __getslice__(self, start, end):
        return self.data.__getslice__(start, end)

    def __getattribute__(self, name):
        # NOTE(mrodden): handle lossy operations that we can't deal with yet
        # These override the UserString implementation, since UserString
        # uses our __class__ attribute to try and build a new message
        # after running the inner data string through the operation.
        # At that point, we have lost the gettext message id and can just
        # safely resolve to a string instead.
        ops = ['capitalize', 'center', 'decode', 'encode',
               'expandtabs', 'ljust', 'lstrip', 'replace', 'rjust', 'rstrip',
               'strip', 'swapcase', 'title', 'translate', 'upper', 'zfill']
        if name in ops:
            return getattr(self.data, name)
        else:
            return UserString.UserString.__getattribute__(self, name)



[docs]class LocaleHandler(logging.Handler):
    """Handler that can have a locale associated to translate Messages.

    A quick example of how to utilize the Message class above.
    LocaleHandler takes a locale and a target logging.Handler object
    to forward LogRecord objects to after translating the internal Message.
    """

    def __init__(self, locale, target):
        """Initialize a LocaleHandler

        :param locale: locale to use for translating messages
        :param target: logging.Handler object to forward
                       LogRecord objects to after translation
        """
        logging.Handler.__init__(self)
        self.locale = locale
        self.target = target

[docs]    def emit(self, record):
        if isinstance(record.msg, Message):
            # set the locale and resolve to a string
            record.msg.locale = self.locale

        self.target.emit(record)
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# vim: tabstop=4 shiftwidth=4 softtabstop=4

# Copyright 2011 OpenStack Foundation.
# All Rights Reserved.
#
#    Licensed under the Apache License, Version 2.0 (the "License"); you may
#    not use this file except in compliance with the License. You may obtain
#    a copy of the License at
#
#         http://www.apache.org/licenses/LICENSE-2.0
#
#    Unless required by applicable law or agreed to in writing, software
#    distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
#    WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
#    License for the specific language governing permissions and limitations
#    under the License.

"""
Import related utilities and helper functions.
"""

import sys
import traceback


[docs]def import_class(import_str):
    """Returns a class from a string including module and class."""
    mod_str, _sep, class_str = import_str.rpartition('.')
    try:
        __import__(mod_str)
        return getattr(sys.modules[mod_str], class_str)
    except (ValueError, AttributeError):
        raise ImportError('Class %s cannot be found (%s)' %
                          (class_str,
                           traceback.format_exception(*sys.exc_info())))



[docs]def import_object(import_str, *args, **kwargs):
    """Import a class and return an instance of it."""
    return import_class(import_str)(*args, **kwargs)



[docs]def import_object_ns(name_space, import_str, *args, **kwargs):
    """Tries to import object from default namespace.

    Imports a class and return an instance of it, first by trying
    to find the class in a default namespace, then failing back to
    a full path if not found in the default namespace.
    """
    import_value = "%s.%s" % (name_space, import_str)
    try:
        return import_class(import_value)(*args, **kwargs)
    except ImportError:
        return import_class(import_str)(*args, **kwargs)



[docs]def import_module(import_str):
    """Import a module."""
    __import__(import_str)
    return sys.modules[import_str]



[docs]def try_import(import_str, default=None):
    """Try to import a module and if it fails return default."""
    try:
        return import_module(import_str)
    except ImportError:
        return default
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  Source code for kwapi.openstack.common.excutils

# vim: tabstop=4 shiftwidth=4 softtabstop=4

# Copyright 2011 OpenStack Foundation.
# Copyright 2012, Red Hat, Inc.
#
#    Licensed under the Apache License, Version 2.0 (the "License"); you may
#    not use this file except in compliance with the License. You may obtain
#    a copy of the License at
#
#         http://www.apache.org/licenses/LICENSE-2.0
#
#    Unless required by applicable law or agreed to in writing, software
#    distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
#    WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
#    License for the specific language governing permissions and limitations
#    under the License.

"""
Exception related utilities.
"""

import logging
import sys
import time
import traceback

from kwapi.openstack.common.gettextutils import _  # noqa


[docs]class save_and_reraise_exception(object):
    """Save current exception, run some code and then re-raise.

    In some cases the exception context can be cleared, resulting in None
    being attempted to be re-raised after an exception handler is run. This
    can happen when eventlet switches greenthreads or when running an
    exception handler, code raises and catches an exception. In both
    cases the exception context will be cleared.

    To work around this, we save the exception state, run handler code, and
    then re-raise the original exception. If another exception occurs, the
    saved exception is logged and the new exception is re-raised.

    In some cases the caller may not want to re-raise the exception, and
    for those circumstances this context provides a reraise flag that
    can be used to suppress the exception.  For example:

    except Exception:
        with save_and_reraise_exception() as ctxt:
            decide_if_need_reraise()
            if not should_be_reraised:
                ctxt.reraise = False
    """
    def __init__(self):
        self.reraise = True

    def __enter__(self):
        self.type_, self.value, self.tb, = sys.exc_info()
        return self

    def __exit__(self, exc_type, exc_val, exc_tb):
        if exc_type is not None:
            logging.error(_('Original exception being dropped: %s'),
                          traceback.format_exception(self.type_,
                                                     self.value,
                                                     self.tb))
            return False
        if self.reraise:
            raise self.type_, self.value, self.tb



[docs]def forever_retry_uncaught_exceptions(infunc):
    def inner_func(*args, **kwargs):
        last_log_time = 0
        last_exc_message = None
        exc_count = 0
        while True:
            try:
                return infunc(*args, **kwargs)
            except Exception as exc:
                if exc.message == last_exc_message:
                    exc_count += 1
                else:
                    exc_count = 1
                # Do not log any more frequently than once a minute unless
                # the exception message changes
                cur_time = int(time.time())
                if (cur_time - last_log_time > 60 or
                        exc.message != last_exc_message):
                    logging.exception(
                        _('Unexpected exception occurred %d time(s)... '
                          'retrying.') % exc_count)
                    last_log_time = cur_time
                    last_exc_message = exc.message
                    exc_count = 0
                # This should be a very rare event. In case it isn't, do
                # a sleep.
                time.sleep(1)
    return inner_func
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