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» Basics
» Historian
» Drivers

» VOLTTRON Management Central
» 2.0to 3.0 Agent
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» Clone project from Git: https://github.com/VOLTTRON/volttron.qit
» Install pre-regs:

» Run: python bootstrap.py
» Activate: . env/bin/activate

» Build and Install Listener: volttron/scripts/pack_and_install
Agents/ListenerAgent Agents/ListenerAgent listener

» Start Agent: volttron-ctl start —tag listener
See it running: volttron-ctl status

v
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https://github.com/VOLTTRON/volttron.git

GitHub

» Code repository
» Wiki
» Issue tracking
B Bugs
B Enhancements
B Used for development planning

o

Pull oquests Issues  Gist

VOLTTRON / volttron

Home

Welcome to the VOLTTRON™ wiki

This wik documents the

documentation, p

For difteres

€5 between the two

VOLTTRON is an opsn source agent development and depioyment platform designed fo

enable researchers o infecact with de

rainetwork panl gov
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« Open, flexible and modutar software platiorm

Ease of appicaton development
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CPU, memory and storage footprnt requirements
pots aon-intel CPUS

New to VOLTTRON?

Please note, the User Guide has been updated o refiect the changes for VOLTTRON

Adationally, see the QuickStart pag

D Zermaha
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VOLTTRON

Applications

ProxyAgent
External

Service Message Bus

Actuator

Drivers o
Historian

Hardware

July 29, 2015 6



Pacific Northwest

Deployment CompOnentS NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

VOLTTRON"

55 3 rening, @ stepser, 4 Dntalles

113 reaing, @ stesees, ) Inetalles

Applications
And

Services

July 29, 2015 7



Pacific Northwest
NATIONAL LABORATORY

WO r k I n g W I t h t h e H I S t O r I an Proudly Operated by Batielle Since 1965 : N >

» base historian.py

B handles getting device and agent
data from the message bus

B \Writes data to local cache until
successful write Base

» Specific implementations should Historian
extend this class and only need
to implement specifics functions

B historian_setup

B publish_to_historian: store data
in db, external service, file, etc.

B query_historian

Message Bus

publish_to_historian

Specific
Historian

July 29, 2015 8



VOLTTRON Central:
Managing the Platform

» VOLTTRON Central Manager
B Agent presenting web interface
B Platform registry for deployment

B Provides graphs of points on
other platforms

» Platform Agent

B Point of contact for addressing
platform

B Provides access to other agents
on platform

» PlatformHistorian

B Records data from Message Bus

B Exposes query interface for
Central Manager Agent
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——init__.py (~/devel/volttron/volttron/platform/vip/agent) - GVIM

from _ future  import absolute import

from .core import *

from .errors import *
from .decorators import *
from .subsystems import *

class Agent(object):
class Subsystems(object):

def init (self, owner, core):
self.ping = Ping(core)
self.rpc = RPC(core, owner)
self.hello = Hello(core)
self.pubsub = PubSub(core, self.rpc, owner)
self.channel = Channel(core)

def init (self, identity=None, address=None, context=None):
self.core = Core(
self, identity=identity, address=address, context=context)
self.vip = Agent.Subsystems(self, self.core)

1,1
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» Main event loop handler and VIP message dispatcher
» Namespace: Agent.core

» Methods:

B register(name, handler, error_handler)
@® Register a subsystem handler
B run(running_event=None)
@ Connects VIP socket and starts processing of VIP messages
B stop(timeout=None)
@ Stop the agent (can be called from any context)
B send(func, *args, **kwargs) and send_async(func, *args, **kwargs)
@ Send functions from any thread to execute
B spawn(func, *args, **kwargs) and spawn_in_thread(func, *args, **kwargs)
@ Spawn function in new greenlet or thread

July 29, 2015 11
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Agent Core (continued) o

» Decorators:
B periodic(period, args=None, kwargs=None, wait=0)
@ Execute a method on a regular interval
B schedule(deadline, *args, **kwargs)
@ Execute a method at a specific time
B receiver(signal)
@® Register a method as a callback for the named signal
» Signals:

B onsetup — used for instantiation and configuration
@® VIP messaging is not running
@ All receivers run serially

B onstart — used to spawn tasks as VIP loop starts
B onstop — signaled just before VIP loop stops

B onfinish — signaled after VIP loop stops
@ Used for teardown and cleanup

July 29, 2015 12
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» Namespace: Agent.vip.pubsub

» Methods:

B add bus(name) / remove_bus(name)
@ Add or remove a pub/sub bus
B subscribe(peer, prefix, callback, bus=")
@ Subscribe to bus on peer for topics starting with prefix.
@ callback(peer, sender, bus, topic, headers, message)
B unsubscribe(peer, prefix, callback, bus=")
@ Unsubscribe from bus on peer
@ Wildcard one or both of prefix or callback by passing None
B publish(peer, topic, headers=None, message=None, bus=")
@ Publish headers and message to topic on bus on peer
@ peer may be None to publish to self

» Decorators:

B PubSub.subscribe(peer, prefix, bus=")
® Register method ass callback for subscription July 29,2015 | 13



RPC Subsystem

» Namespace: Agent.vip.rpc

» Methods:
B call(peer, method, *args, **kwargs)
@ Call remote method exported by peer
@ Returns AsyncResult object
B notify(peer, method, *args, **kwargs)
@ Send notification to peer via exported method

» Decorators:

B export(hame=None)
® Make method remotely callable
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Porting Listener Agent from

from datetime import datetime
import logging
import sys

from volttron.platform.agent import BaseAgent, PublishMixin, periodic
from volttron.platform.agent import utils, matching
from volttron.platform.messaging 1mport headers as headers_mod

import settings

utils.setup_logging()
_log = logging.getLogger(_name_ )

class ListenerAgent(PublishMixin, BaseAgent):
'''Listens to everything and publishes a heartbeat according to the
heartbeat period specified in the settings module.

def __init__(self, config_path, **kwargs):
super(Llstenerﬂgent self).__1mit_ (**kwargs)
self.config = utils.load configiconfig_path)

def setup(self):
# Demonstrate accessing a value from the config file
_log.info(self.config['message'])
self. agent id = self.configl'agentid']
# Always call the base class setupl()
super(ListenerAgent, self).setup()

@matching.match_all
def on_match(self, topic, headers, message, match):
""TUse match_all to receive all messages and print them out.'''
_log.debug("Topic: {topic}, Headers: {headers}, *
"Message: {messagel}".format(
topic=topic, headers=headers, message=message))

# Demonstrate periodic decorator and settings access
@periodic(settings.HEARTBEAT PERIOD)
def publish_heartbeat(self):

''"1'Send heartbeat message every HEARTBEAT PERIOD seconds.

HEARTBEAT_PERIOD 1s set and can be adjusted in the settings module.

now = datetime.utcnow().isoformat(* ') + 'Z'

headers = {
'AgentID': self._agent_id,
headers_mod.CONTENT_TYPE: headers_mod.CONTENT_TYPE.PLAIN_TEXT,
headers_mod.DATE: now,

s
self.publish('heartheat/listeneragent', headers, now)

def main(argv=sys.argv):

T flmem pm pomadebmm o] mom 1] moml by delmom  om oy gom o iy godm o bm ] o~ 11N

Pacific Northwest
NATIONAL LABORATORY

2.xto 3.0

from datetime import datetime
import logging
import sys

Proudly Operated by Battelle Since 1965

4=from volttron.platform.vip.agent import Agent, Core, PubSub
from volttron.platform.agent import utils
from volttron.platform.messaging import headers as headers_mod

import settings

utils.setup logging()
_log = logging.getLogger(_ name_ )

4=class ListensrAgent (Agent):
"""l 1stens to everything and publishes a heartbeat according to the
heartbeat period specified in the settings module.

def _1imit_ (self, config_path, #**kwargs):
super(ListenerAgent, self). init  (**kwargs)
self.config = utils.load config(config_path)

= @Core.receiver('onsetup')
def setup(self, sender, **kwargs):
# Demonstrate accessing a value from the config file
_log.info(self.config['message'])
self. agent _1d = self.config['agentid']

r= @Pubsub.subscribe(' pubsub', '')
def on_match(self, peer, sender, bus, topic, headers, message):
"'"'Use match_all to receive all messages and print them out.''!'
_log.debug("Topic: {topic}, Headers: {headers}, "
"Message: {messagel".format(
topic=topic, headers=headers, message=message))

# Demonstrate periodic decorator and settings access
- @Core.periodic(settings.HEARTBEAT PERIOD)
def publish_heartbeat(self):
"'"1gend heartbeat message every HEARTBEAT PERIOD seconds.

HEARTBEAT _PERIOD is set and can be adjusted in the settings module.
now = datetime.utcnow().1soformat(' '} + 'Z'
headers = {
'AgentID': self._agent_id,
headers_mod.CONTENT_TYPE: headers_mod.CONTENT_TYPE.PLAIN_TEXT,
headers_mod.DATE: now,

- self.vip.pubsub.publish('pubsub', 'heartbeat/listensragent', headers,

July 29, 2015 15
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Porting Listener Agent (Continued)

Pacific Northwest
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from volttron.platform.agent import BaseAgent, PublishMixin, periodic -

 4=from volttron.platform.vip.agent import Agent, Core, PubSub

from volttron.platform.agent import utils, matching
from volttron.platform.messaging import headers as headers_mod

from volttron.platform.agent i1mport utils

from volttron.platform.messaging import headers as headers_mod

-from
-from
+from
+from

volttron
volttron
volttron
volttron

» Update imports to use VIP modules

.platform.agent import BaseAgent, PublishMixin, periodic
.platform.agent import utils, matching
.platform.vip.agent import Agent, Core, PubSub
.platform.agent import utils

July 29, 2015
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Porting Listener Agent (Continued)

class ListenerAgent(PublishMixin, Basebfgent): o

Vi . : : - _ #mclass ListenerAgent(fgent):
heatiﬁgzzsp:gisée;;;g??eznidnpiﬁélggiiiig:e:gd[ﬁ%:t according to the '''Listens to everything and publishes a heartbeat according to the

heartbeat period specified in the settings module.

» Modify class definition to use VIP base agent

-class ListenerAgent(PublishMixin, BaseAgent):
+class ListenerAgent(Agent):

July 29, 2015 17
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Porting Listener Agent (Continued)

P Use core signals instead of overriding event methods

- def setup(self):
- @Core.receiver('onsetup')
+ def setup(self, sender, **kwargs):

-+ - @Core.receiver('onsetup')

def setup(self):
def setup(self, sender, **kwargs):

# Demonstrate accessing a value from the config file
_log.info(self.config['message'])

self. agent id = self.configl'agentid'] X
# Always call the base class setupl() =
super(ListenerAgent, self).setup()

# Demonstrate accessing a value from the config file
_log.info(self.config['message'])
self. agent _1d = self.config['agentid']

- # Always call the base class setup()
- super(ListenerAgent, self).setup()

def main(argv=sys.argv): July 29, 2015 18
'"'Main method called by the eggsecutable.''’

def main(argv=sys.argv):
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» Use PubSub subscribe decorator to subscribe to topics

- @matching.match_all

- def on_match(self, topic, headers, message, match):

+ @PubSub.subscribe('pubsub’', '")

+ def on_match(self, peer, sender, bus, topic, headers, message):

4= @Pubsub.subscribe(' pubsub', '')

@matching.match_all = def on_match(self, peer, sender, bus, topic, headers, message):

def on_match(self, topic, headers, message, match):

"'"'Use match_all to receive all messages and print them out.''!'
_log.debug("Topic: {topic}, Headers: {headers}, "

"Message: {messagel".format(

topic=topic, headers=headers, message=message))

"'"'Use match_all to receive all messages and print them out.''!'
_log.debug("Topic: {tepic}, Headers: {headers}, "

"Message: {messagel}".format(

topic=topic, headers=headers, message=message))

July 29, 2015 19
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Porting Listener Agent (Continued) e G

» Periodic decorator is now namespaced

- @periodic(settings.HEARTBEAT_PERIOD)
+ @Core.periodic(settings.HEARTBEAT_PERIOD)

# Demonstrate periodic decorator and settings access

# Demonstrate periodic decorator and settings access e @are.periodic (settings. HEARTBEAT PERIOD)

@periodic(settings.HEARTEBEAT PERICD) B def publish heartheat(self):

def publish_heartbeat(self): L
''"1'Send heartbeat message every HEARTBEAT PERIOD seconds. Send heartbeat message every HEARTBEAT_PERIOD seconds.

July 29, 2015 20
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Porting Listener Agent (Continued)

» VIP subsystem methods are now namespaced in agent class

- self.publish('heartbeat/listeneragent’', headers, now)
+ self.vip.pubsub.publish(
+ "pubsub’', 'heartbeat/listeneragent', headers, now)

- - self.vip.pubsub.publish('pubsub', 'heartbeat/listensragent', headers,

r
self.publish('heartbeat/listeneragent', headers, now)

July 29, 2015 21



Porting Listener Agent (Continued)

from datetime import datetime
import logging
import sys

from volttron.platform.agent import BaseAgent, PublishMixin, periodic
from volttron.platform.agent import utils, matching
from volttron.platform.messaging 1mport headers as headers_mod

import settings

utils.setup_logging()
_log = logging.getLogger(_name_ )

class ListenerAgent(PublishMixin, BaseAgent):
'''Listens to everything and publishes a heartbeat according to the
heartbeat period specified in the settings module.

def __init__(self, config_path, **kwargs):
super(Llstenerﬂgent self).__1mit_ (**kwargs)
self.config = utils.load configiconfig_path)

def setup(self):
# Demonstrate accessing a value from the config file
_log.info(self.config['message'])
self. agent id = self.configl'agentid']
# Always call the base class setupl()
super(ListenerAgent, self).setup()

@matching.match_all
def on_match(self, topic, headers, message, match):
""TUse match_all to receive all messages and print them out.'''
_log.debug("Topic: {topic}, Headers: {headers}, *
"Message: {messagel}".format(
topic=topic, headers=headers, message=message))

# Demonstrate periodic decorator and settings access
@periodic(settings.HEARTBEAT PERIOD)
def publish_heartbeat(self):

''"1'Send heartbeat message every HEARTBEAT PERIOD seconds.

HEARTBEAT_PERIOD 1s set and can be adjusted in the settings module.

now = datetime.utcnow().isoformat(* ') + 'Z'

headers = {
'AgentID': self._agent_id,
headers_mod.CONTENT_TYPE: headers_mod.CONTENT_TYPE.PLAIN_TEXT,
headers_mod.DATE: now,

s
self.publish('heartheat/listeneragent', headers, now)

def main(argv=sys.argv):

T flmem pm pomadebmm o] mom 1] moml by delmom  om oy gom o iy godm o bm ] o~ 11N
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from datetime import datetime
import logging
import sys

4=from volttron.platform.vip.agent import Agent, Core, PubSub
from volttron.platform.agent import utils
from volttron.platform.messaging import headers as headers_mod

import settings

utils.setup logging()
_log = logging.getLogger(_ name_ )

4=class ListensrAgent (Agent):
"""l 1stens to everything and publishes a heartbeat according to the
heartbeat period specified in the settings module.

def _1imit_ (self, config_path, #**kwargs):
super(ListenerAgent, self). init  (**kwargs)
self.config = utils.load config(config_path)

= @Core.receiver('onsetup')
def setup(self, sender, **kwargs):
# Demonstrate accessing a value from the config file
_log.info(self.config['message'])
self. agent _1d = self.config['agentid']

r= @Pubsub.subscribe(' pubsub', '')
def on_match(self, peer, sender, bus, topic, headers, message):
"'"'Use match_all to receive all messages and print them out.''!'
_log.debug("Topic: {topic}, Headers: {headers}, "
"Message: {messagel".format(
topic=topic, headers=headers, message=message))

# Demonstrate periodic decorator and settings access
- @Core.periodic(settings.HEARTBEAT PERIOD)
def publish_heartbeat(self):
"'"1gend heartbeat message every HEARTBEAT PERIOD seconds.

HEARTBEAT _PERIOD is set and can be adjusted in the settings module.
now = datetime.utcnow().1soformat(' '} + 'Z'
headers = {
'AgentID': self._agent_id,
headers_mod.CONTENT_TYPE: headers_mod.CONTENT_TYPE.PLAIN_TEXT,
headers_mod.DATE: now,

- self.vip.pubsub.publish('pubsub', 'heartbeat/listensragent', headers,

July 29, 2015 22
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» According to gevent.org:

gevent is a coroutine-based Python networking library that uses greenlet to
provide a high-level synchronous API on top of the libev event loop.

Features include:

« Fast event loop based on libev (epoll on Linux, kqueue on FreeBSD).
Lightweight execution units based on greenlet.

API that re-uses concepts from the Python standard library (for example
there are Events and Queues).

Cooperative sockets with SSL support
DNS queries performed through threadpool or c-ares.
Monkey patching utility to get 3rd party modules to become cooperative

July 29,2015 | 23
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» gevent is cooperative
B Greenlet's own the thread until explicitly relinquished or blocking operation
B Must use gevent-aware routines when blocking
B Locking is not necessary
B Use gevent.sleep(0) to yield thread
» Use caution when using gevent across threads

B Agent core has methods to assist
@® send(), send_async(), and spawn_in_thread()

B This use case is rare

B Can monkey-patch threading module
» When reading files use gevent.fileobject.FileObject proxy
» Use zmqg.green in place of zmq

B from zmq import green as zmq
» Provides socket, ssl, select, etc. modules

July 29, 2015 24



VOLTTRON Resources

» GitHub
B https://qithub.com/VOLTTRON/volttron.qit
B https://github.com/VOLTTRON/volttron/wiki

» Email: volttron@pnnl.gov
» Bi-weekly office hours, email to be added

o
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