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CHAPTER 1

Pymodbus Library Examples

What follows is a collection of examples using the pymodbus library in various ways

Example Library Code

Asynchronous Client Example

The asynchronous client functions in the same way as the synchronous client, however, the asynchronous client uses
twisted to return deferreds for the response result. Just like the synchronous version, it works against TCP, UDP, serial
ASCII, and serial RTU devices.

Below an asynchronous tcp client is demonstrated running against a reference server. If you do not have a device to
test with, feel free to run a pymodbus server instance or start the reference tester in the tools directory.

#!/usr/bin/env python

rro

Pymodbus Asynchronous Client Examples

The following is an example of how to use the asynchronous modbus
client implementation from pymodbus.

rro

A #
# import needed libraries
Fm #

from twisted.internet import reactor, protocol
from pymodbus.constants import Defaults

e #
# choose the requested modbus protocol
o #

from pymodbus.client.async import ModbusClientProtocol
#from pymodbus.client.async import ModbusUdpClientProtocol
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o #
# configure the client logging
o #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

o #
# helper method to test deferred callbacks
Fom #

def dassert (deferred, callback):
def _assertor(value) :
assert (value)
deferred.addCallback (lambda r: _assertor (callback(r)))

deferred.addErrback (lambda _: _assertor (False))
o #
# specify slave to query
Fom #

# The slave to query 1is specified in an optional parameter for each
# individual request. This can be done by specifying the ‘unit' parameter
# which defaults to '0x00°

o #
def exampleRequests(client) :

rr = client.read_coils (1, 1, unit=0x02)
o #
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simply call the methods that you would like to use. An example session
is displayed below along with some assert checks. Note that unlike the
synchronous version of the client, the asynchronous version returns
deferreds which can be thought of as a handle to the callback to send
the result of the operation. We are handling the result using the
deferred assert helper (dassert).

S W W R W W

def beginAsynchronousTest (client) :
rq = client.write_coil (1, True)

rr = client.read_coils(1,1)
dassert (rg, lambda r: r.function_code < 0x80) # test that we are not an error
dassert (rr, lambda r: r.bits[0] == True) # test the expected value

rq = client.write_coils(l, [True]*8)

rr = client.read_coils (1, 8)
dassert (rq, lambda r: r.function_code < 0x80) # test that we are not an error
dassert (rr, lambda r: r.bits == [True]*8) # test the expected value

rqg = client.write_coils (1, [False]=«8)

rr = client.read_discrete_inputs (1, 8)
dassert (rqg, lambda r: r.function_code < 0x80) # test that we are not an error
dassert (rr, lambda r: r.bits == [True] *8) # test the expected value

rq = client.write_register(l, 10)

rr = client.read_holding_registers(1l,1)
dassert (rg, lambda r: r.function_code < 0x80) # test that we are not an error
dassert (rr, lambda r: r.registers[0] == 10) # test the expected value

4 Chapter 1. Pymodbus Library Examples
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rq = client.write_registers(l, [10]%8)

rr = client.read_input_registers (1, 8)
dassert (rqg, lambda r: r.function_code < 0x80) # test that we are not an error
dassert (rr, lambda r: r.registers == [17]%8) # test the expected value
arguments = {

'read_address': 1,

'read_count': 8,

'write_address': 1,

'write_registers': [20]%8,

}

rq = client.readwrite_registers (x*arguments)

rr = client.read_input_registers (1, 8)

dassert (rqg, lambda r: r.registers == [20]%*8) # test the expected value
dassert (rr, lambda r: r.registers == [17]%8) # test the expected value
o #

# close the client at some time later

o #

reactor.calllater(l, client.transport.loseConnection)
reactor.calllater (2, reactor.stop)

oo #
# extra requests

Fom #
# If you are performing a request that is not available in the client

# mixin, you have to perform the request like this instead::

#

# from pymodbus.diag_message import ClearCountersRequest

# from pymodbus.diag_message import ClearCountersResponse

#

# request = ClearCountersRequest ()

# response = client.execute (request)

# if isinstance (response, ClearCountersResponse):

# do something with the response

#

Fom #
o #
# choose the client you want
o #

# make sure to start an implementation to hit against. For this
# you can use an existing device, the reference implementation in the tools
# directory, or start a pymodbus server.

defer = protocol.ClientCreator (reactor, ModbusClientProtocol
) .connectTCP ("localhost™, 5020)

defer.addCallback (beginAsynchronousTest)

reactor.run ()

Asynchronous Server Example

#!/usr/bin/env python

rro

Pymodbus Asynchronous Server Example

1.1. Example Library Code 5
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The asynchronous server 1s a high performance implementation using the
twisted library as its backend. This allows it to scale to many thousands

of nodes which can be helpful for testing monitoring software.
rr

T #
# import the various server implementations
Fom #

from pymodbus.server.async import StartTcpServer
from pymodbus.server.async import StartUdpServer
from pymodbus.server.async import StartSerialServer

from pymodbus.device import ModbusDeviceIdentification

from pymodbus.datastore import ModbusSequentialDataBlock

from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext
from pymodbus.transaction import ModbusRtuFramer, ModbusAsciiFramer

T #
# configure the service logging
Fom #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)
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The datastores only respond to the addresses that they are initialized to.
Therefore, 1if you initialize a DataBlock to addresses from 0x00 to OxFF, a
request to 0x100 will respond with an invalid address exception. This 1is
because many devices exhibit this kind of behavior (but not all)::

block = ModbusSequentialDataBlock (0x00, [0]*0xff)

Continuing, you can choose to use a sequential or a sparse DataBlock in
your data context. The difference is that the sequential has no gaps 1in
the data while the sparse can. Once again, there are devices that exhibit
both forms of behavior::

block = ModbusSparseDataBlock ({0x00: 0, 0x05: 1})
block ModbusSequentialDataBlock (0x00, [0]*5)

Alternately, you can use the factory methods to initialize the DataBlocks
or simply do not pass them to have them initialized to 0x00 on the full
address range::

store ModbusSlaveContext (di = ModbusSequentialDataBlock.create())
store = ModbusSlaveContext ()

Finally, you are allowed to use the same DataBlock reference for every
table or you you may use a seperate DataBlock for each table. This depends
if you would like functions to be able to access and modify the same data
or not::

block ModbusSequentialDataBlock (0x00, [0]*0xff)
store = ModbusSlaveContext (di=block, co=block, hr=block, ir=block)

S oH o H R O T R O H R R H R R O R R O R R O H R W R %R W R
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The slave context can also be initialized in zero_mode which means that a
request to address (0-7) will map to the address (0-7). The default is
False which is based on section 4.4 of the specification, so address (0-7)
will map to (1-8)::

#

# The server then makes use of a server context that allows the server to
# respond with different slave contexts for different unit ids. By default
# it will return the same context for every unit id supplied (broadcast

# mode). However, this can be overloaded by setting the single flag to False
# and then supplying a dictionary of unit id to context mapping::

#

# slaves = {

# 0x01: ModbusSlaveContext(...),

# 0x02: ModbusSlaveContext (...),

# 0x03: ModbusSlaveContext (...),

# }

# context = ModbusServerContext (slaves=slaves, single=False)

#

#

#

#

#

#

#

store = ModbusSlaveContext (..., zero_mode=True)

store = ModbusSlaveContext (

di = ModbusSequentialDataBlock (0, [17]%x100),
co = ModbusSequentialDataBlock (0, [17]%100),
hr = ModbusSequentialDataBlock (0, [17]*100),
ir = ModbusSequentialDataBlock (0, [17]%100)

context = ModbusServerContext (slaves=store, 51ngle True)

o #
# initialize the server information

Fr T T #
# If you don't set this or any fields, they are defaulted to empty strings.

o #
identity = ModbusDevicelIdentification()

identity.VendorName = 'Pymodbus'

identity.ProductCode = 'PM'

identity.VendorUrl = 'http://github.com/bashwork/pymodbus/"
identity.ProductName = 'Pymodbus Server'

identity.ModelName = 'Pymodbus Server'

identity.MajorMinorRevision = '1.0"'

e #
# run the server you want

o #

StartTcpServer (context, identity=identity, address=("localhost", 5020))
#StartUdpServer (context, identity=identity, address=("localhost", 502))
#StartSerialServer (context, identity=identity, port='/dev/pts/3',_

— framer=ModbusRtuFramer)

#StartSerialServer (context, identity=identity, port='/dev/pts/3',

— framer=ModbusAsciiFramer)

Asynchronous Processor Example

Below is a simplified asynchronous client skeleton that was submitted by a user of the library. It can be used as a guide
for implementing more complex pollers or state machines.

Feel free to test it against whatever device you currently have available. If you do not have a device to test with, feel

1.1. Example Library Code 7
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free to run a pymodbus server instance or start the reference tester in the tools directory.

#!/usr/bin/env python

rro

Pymodbus Asynchronous Processor Example

The following is a full example of a continuous client processor. Feel
free to use it as a skeleton guide in implementing your own.

rro

T #
# import the neccessary modules
o #

from twisted.internet import serialport, reactor

from twisted.internet.protocol import ClientFactory
from pymodbus.factory import ClientDecoder

from pymodbus.client.async import ModbusClientProtocol

Fom #
# Choose the framer you want to use
o #

#from pymodbus.transaction import ModbusBinaryFramer as ModbusFramer
#from pymodbus.transaction import ModbusAsciiFramer as ModbusFramer
#from pymodbus.transaction import ModbusRtuFramer as ModbusFramer
from pymodbus.transaction import ModbusSocketFramer as ModbusFramer

o #
# configure the client logging
o #

import logging
logging.basicConfig ()

log = logging.getLogger ("pymodbus")
log.setLevel (logging.DEBUG)

o #
# state a few constants
e #
SERIAL_PORT = "/dev/ttysS0o"

STATUS_REGS = (1, 2)

STATUS_COILS = (1, 3)

CLIENT_DELAY = 1

A #
# an example custom protocol
Fom #

# Here you can perform your main procesing loop utilizing defereds and timed
# callbacks.

class ExampleProtocol (ModbusClientProtocol) :

def _ _init__ (self, framer, endpoint):

''! Initializes our custom protocol

:param framer: The decoder to use to process messages
:param endpoint: The endpoint to send results to

rr

ModbusClientProtocol._ init_ (self, framer)
self.endpoint = endpoint

8 Chapter 1. Pymodbus Library Examples
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log.debug ("Beginning the processing loop")
reactor.calllater (CLIENT_DELAY, self.fetch_holding_registers)

def fetch_holding_registers(self):
""" Defer fetching holding registers
rr
log.debug ("Starting the next cycle")
d = self.read_holding_registers («STATUS_REGS)
d.addCallbacks (self.send_holding_registers, self.error_handler)

def send_holding_registers(self, response):
""" Write values of holding registers, defer fetching coils

:param response: The response to process

rr

self.endpoint.write (response.getRegister (0))
self.endpoint.write (response.getRegister (1))

d = self.read_coils (#STATUS_COILS)

d.addCallbacks (self.start_next_cycle, self.error_handler)

def start_next_cycle(self, response):
""" Write values of coils, trigger next cycle

:param response: The response to process
rr

self.endpoint.write (response.getBit (0))
self.endpoint.write (response.getBit (1))
self.endpoint.write (response.getBit (2))

reactor.calllater (CLIENT_DELAY, self.fetch_holding_registers)

def error_handler (self, failure):
"'"'!" Handle any twisted errors

:param failure: The error to handle

rro

log.error (failure)
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This is used to build client protocol's 1f you tie into twisted's method
of processing. It basically produces client instances of the underlying
protocol::

#
#
#
#
# Factory (Protocol) —-> ProtocolInstance
#
# It also persists data between client instances (think protocol singelton).
class ExampleFactory(ClientFactory):

protocol = ExampleProtocol

def _ _init__ (self, framer, endpoint):

""" Remember things necessary for building a protocols '''

self.framer = framer
self.endpoint = endpoint

1.1. Example Library Code 9
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def buildProtocol (self, _):
""" Create a protocol and start the reading cycle '''
proto = self.protocol (self.framer, self.endpoint)
proto.factory = self
return proto
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# Twisted provides a number of helper methods for creating and starting
# clients:

# — protocol.ClientCreator

# — reactor.connectTCP

#

# How you start your client is really up to you.

class SerialModbusClient (serialport.SerialPort) :

def __ _init__ (self, factory, =*args, =xxkwargs):
""" Setup the client and start listening on the serial port

:param factory: The factory to build clients with
rr

protocol = factory.buildProtocol (None)

self.decoder = ClientDecoder ()

serialport.SerialPort.__init__ (self, protocol, =*args, xxkwargs)
o #
# a custom endpoint for our results
o #

# An example line reader, this can replace with:
# — the TCP protocol

# — a context recorder
# — a database or file recorder
e #

class LoggingLineReader (object):

def write(self, response):
""" Handle the next modbus response

:param response: The response to process

rro

log.info ("Read Data: %d" % response)

HH
9}
@
QO
N
il
N
-
ja]
5
.
5
Q
o
o
o
g
K
0
Q
0]
9]
9]
0
K

=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
S

This initializes the client, the framer, the factory, and starts the
twisted event loop (the reactor). It should be noted that a number of
things could be chanegd as one sees fit:

The ModbusRtuFramer could be replaced with a ModbusAsciiFramer

— The SerialModbusClient could be replaced with reactor.connectTCP

— The LineReader endpoint could be replaced with a database store

S R W R W W
|

def main() :
log.debug("Initializing the client")

10 Chapter 1. Pymodbus Library Examples
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framer = ModbusFramer (ClientDecoder ())

reader = LoggingLineReader ()

factory = ExampleFactory (framer, reader)
SerialModbusClient (factory, SERIAL_PORT, reactor)
#factory = reactor.connectTCP("localhost", 502, factory)
log.debug ("Starting the client")

reactor.run ()

if name == "_ _main__ ":
main ()

Custom Message Example

#!/usr/bin/env python

rro

Pymodbus Synchrnonous Client Examples

The following is an example of how to use the synchronous modbus client
implementation from pymodbus.

It should be noted that the client can also be used with
the guard construct that is available in python 2.5 and up::

with ModbusClient ('127.0.0.1') as client:
result = client.read coils(1,10)
print result

rro

import struct

Fom #
# import the various server implementations
o #

from pymodbus.pdu import ModbusRequest, ModbusResponse
from pymodbus.client.sync import ModbusTcpClient as ModbusClient

Fom #
# configure the client logging
o #

import logging
logging.basicConfig()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

# create your custom message
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The following is simply a read coil request that always reads 16 coils.
Since the function code 1is already registered with the decoder factory,

method that is not currently implemented, you must register the request

#
#
# this will be decoded as a read coil response. If you implement a new
#
# and response with a ClientDecoder factory.

class CustomModbusRequest (ModbusRequest) :

function_code = 1

1.1. Example Library Code 1
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def _ init_ (self, address):
ModbusRequest.__init__ (self)
self.address = address
self.count = 16

def encode (self):
return struct.pack('>HH', self.address, self.count)

def decode(self, data):
self.address, self.count = struct.unpack('>HH', data)

def execute(self, context):
if not (1 <= self.count <= 0x7d0):
return self.doException(merror.IllegalValue)
if not context.validate (self.function_code, self.address, self.count):
return self.doException(merror.IllegalAddress)
values = context.getValues (self.function_code, self.address, self.count)
return CustomModbusResponse (values)

Fom #
# This could also have been defined as
o #

from pymodbus.bit_read message import ReadCoilsRequest
class Readlé6CoilsRequest (ReadCoilsRequest) :

def _ init__ (self, address):
'''" Tnitializes a new instance

:param address: The address to start reading from

rro

ReadCoilsRequest.__init__ (self, address, 16)

Fom #
# execute the request with your client
o #

# using the with context, the client will automatically be connected
# and closed when it leaves the current scope.

with ModbusClient ('127.0.0.1") as client:
request = CustomModbusRequest (0)
result = client.execute (request)
print result

Custom Datablock Example

#!/usr/bin/env python

rro

Pymodbus Server With Custom Datablock Side Effect

This is an example of performing custom logic after a value has been

written to the datastore.
rri

12 Chapter 1. Pymodbus Library Examples
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from _ future  import print_function

from pymodbus.server.async import StartTcpServer

from pymodbus.device import ModbusDeviceIdentification

from pymodbus.datastore import ModbusSparseDataBlock

from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext
from pymodbus.transaction import ModbusRtuFramer, ModbusAsciiFramer

import logging
logging.basicConfig()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

class CustomDataBlock (ModbusSparseDataBlock) :
""" A datablock that stores the new value in memory

and performs a custom action after it has been stored.
rr

def setValues(self, address, value):
""" Sets the requested values of the datastore

:param address: The starting address
:param values: The new values to be set

rro

super (ModbusSparseDataBlock, self) .setValues (address, value)

# whatever you want to do with the written value is done here,
# however make sure not to do too much work here or it will

# block the server, espectially if the server is being written
# to very quickly

print ("wrote {} to {}".format (value, address))

# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# initialize your data store

# ___________________________________________________________________________
block = CustomDataBlock ([0]*100)

store = ModbusSlaveContext (di=block, co=block, hr=block, ir=block)

context = ModbusServerContext (slaves=store, single=True)

identity = ModbusDeviceIdentification()
identity.VendorName = 'pymodbus'
identity.ProductCode = 'PM'

1.1. Example Library Code
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identity.VendorUrl = 'http://github.com/bashwork/pymodbus/"'
identity.ProductName = 'pymodbus Server'

identity.ModelName = 'pymodbus Server'

identity.MajorMinorRevision = '1.0"'

o #
# run the server you want

o #
# p = Process (target=device writer, args=(queue,))

# p.start ()
StartTcpServer (context, identity=identity, address=("localhost", 5020))

Modbus Logging Example

#!/usr/bin/env python

rro

Pymodbus Logging Examples

import logging
import logging.handlers as Handlers

o #
# This will simply send everything logged to console
e #

logging.basicConfig()
log = logging.getLogger ()
log.setLevel (logging.DEBUG)

# This will send the error messages in the specified namespace to a file.
# The available namespaces 1in pymodbus are as follows:

o #
# + pymodbus. * — The root namespace

# * pymodbus.server. * - all logging messages involving the modbus server

# + pymodbus.client. * - all logging messages involving the client

# % pymodbus.protocol.x — all logging messages inside the protocol layer

Fomm #

logging.basicConfig ()
log = logging.getLogger ('pymodbus.server')
log.setLevel (logging.ERROR)

# This will send the error messages to the specified handlers:
# x docs.python.org/library/logging.html

log = logging.getLogger ('pymodbus")
log.setLevel (logging.ERROR)
handlers = [
Handlers.RotatingFileHandler ("logfile", maxBytes=1024x1024),
Handlers.SMTPHandler ("mx.host.com", "pymodbus@host.com", ["support@host.com"],
—"Pymodbus"),
Handlers.SysLogHandler (facility="daemon"),
Handlers.DatagramHandler ('localhost', 12345),

14 Chapter 1. Pymodbus Library Examples
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[log.addHandler (h) for h in handlers]

Modbus Payload Building/Decoding Example

#!/usr/bin/env python

rro

Pymodbus Payload Building/Decoding Example

# Run modbus-payload-server.py or synchronous-server.py to check the behavior
rrr

from pymodbus.constants import Endian

from pymodbus.payload import BinaryPayloadDecoder

from pymodbus.payload import BinaryPayloadBuilder

from pymodbus.client.sync import ModbusTcpClient as ModbusClient

from pymodbus.compat import iteritems

o #
# configure the client logging
o #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.INFO)

o #
# We are going to use a simple client to send our requests
Fom #

client = ModbusClient ('127.0.0.1", port=5020)
client.connect ()

o #
# If you need to build a complex message to send, you can use the payload
# builder to simplify the packing logic.

#

# Here we demonstrate packing a random payload layout, unpacked it looks
# like the following:

#

# — a 8 byte string 'abcdefgh'

# — a 32 bit float 22.34

# — a 16 bit unsigned int 0x1234

# — another 16 bit unsigned int 0x5678

# — an 8 bit int 0x12

# - an 8 bit bitstring [(0,1,0,1,1,0,1,0]

builder = BinaryPayloadBuilder (endian=Endian.Big)
builder.add_string('abcdefgh')

builder.add_32bit_float (22.34)

builder.add_l6bit_uint (0x1234)

builder.add_l6bit_uint (0x5678)

builder.add_8bit_int (0x12)

builder.add_bits([0,1,0,1,1,0,1,01])

payload = builder.build()

address = 0

result = client.write_registers(address, payload, skip_encode=True, unit=1)
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e #
# If you need to decode a collection of registers in a weird layout, the

# payload decoder can help you as well.

#

# Here we demonstrate decoding a random register layout, unpacked it looks

# like the following:

#

# — a 8 byte string 'abcdefgh'

# — a 32 bit float 22.34

# — a 16 bit unsigned int 0x1234

# — another 16 bit unsigned int which we will ignore

# — an 8 bit int 0x12

# - an 8 bit bitstring [(0,1,0,1,1,0,1,0]

o #
address = 0x00

count = 8

result = client.read_holding_registers(address, count, unit=1)

decoder = BinaryPayloadDecoder.fromRegisters (result.registers, endian=Endian.Big)
decoded = {

'string': decoder.decode_string(8),

'float': decoder.decode_32bit_float (),

'"lé6uint': decoder.decode_l6bit_uint (),

"ignored': decoder.skip_bytes(2),

'8int': decoder.decode_8bit_int (),

'bits': decoder.decode_bits (),

print ("-" % 60)

print ("Decoded Data")

print ("-" x 60)

for name, value in iteritems (decoded) :
print ("2s\t" % name, value)

client.close()

Modbus Payload Server Context Building Example

#!/usr/bin/env python

rro

Pymodbus Server Payload Example

If you want to initialize a server context with a complicated memory
layout, you can actually use the payload builder.

rro

Fom #
# import the various server implementations
o #

from pymodbus.server.sync import StartTcpServer

from pymodbus.device import ModbusDeviceIdentification
from pymodbus.datastore import ModbusSequentialDataBlock
from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext
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Fomm #
# import the payload builder
o #

from pymodbus.constants import Endian
from pymodbus.payload import BinaryPayloadDecoder
from pymodbus.payload import BinaryPayloadBuilder

o #
# configure the service logging
Fom #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

o #
# build your payload
o #

builder = BinaryPayloadBuilder (endian=Endian.Little)
# builder.add _string('abcdefgh')

# builder.add _32bit_float (22.34)

# builder.add _16bit_uint (4660)

# builder.add _8bit_int (18)
builder.add_bits([0,1,0,1,1,0,1,01)

T #
# use that payload in the data store

Fom #
# Here we use the same reference block for each underlying store.

Fom #

block = ModbusSequentialDataBlock (l, builder.to_registers())
store = ModbusSlaveContext (di = block, co = block, hr = block, ir = block)
context = ModbusServerContext (slaves=store, single=True)

A #
# initialize the server information

o #
# If you don't set this or any fields, they are defaulted to empty strings.

e #

identity = ModbusDevicelIdentification()

identity.VendorName = 'Pymodbus'

identity.ProductCode = 'PM'

identity.VendorUrl = 'http://github.com/bashwork/pymodbus/"
identity.ProductName = 'Pymodbus Server'

identity.ModelName = 'Pymodbus Server'
identity.MajorMinorRevision = '1.0"'

StartTcpServer (context, identity=identity, address=("localhost", 5020))

1.1. Example Library Code
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Synchronous Client Example

It should be noted that each request will block waiting for the result. If asynchronous behaviour is required, please use
the asynchronous client implementations. The synchronous client, works against TCP, UDP, serial ASCII, and serial
RTU devices.

The synchronous client exposes the most popular methods of the modbus protocol, however, if you want to execute
other methods against the device, simple create a request instance and pass it to the execute method.

Below an synchronous tcp client is demonstrated running against a reference server. If you do not have a device to test
with, feel free to run a pymodbus server instance or start the reference tester in the tools directory.

#!/usr/bin/env python

rro

Pymodbus Synchronous Client Examples

The following 1is an example of how to use the synchronous modbus client
implementation from pymodbus.

It should be noted that the client can also be used with
the guard construct that is available in python 2.5 and up::

with ModbusClient ('127.0.0.1"') as client:
result = client.read coils(1,10)
print result

B it #
# import the various server implementations
Fom #

from pymodbus.client.sync import ModbusTcpClient as ModbusClient
#from pymodbus.client.sync import ModbusUdpClient as ModbusClient
# from pymodbus.client.sync import ModbusSerialClient as ModbusClient

o #
# configure the client logging
o #

import logging
logging.basicConfig()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)
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make sure to start an implementation to hit against. For this
you can use an existing device, the reference implementation in the tools
directory, or start a pymodbus server.

If you use the UDP or TCP clients, you can override the framer being used
to use a custom implementation (say RTU over TCP). By default they use the
socket framer::

client = ModbusClient ('localhost', port=5020, framer=ModbusRtuFramer)

It should be noted that you can supply an ipv4 or an ipvé host address for
both the UDP and TCP clients.

o H R R H R W R R W R R

There are also other options that can be set on the client that controls

gy
(o]
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how transactions are performed. The current ones are:

#

#

# % retries - Specify how many retries to allow per transaction (default = 3)
# % retry on _empty - Is an empty response a retry (default = False)

# » source_address - Specifies the TCP source address to bind to
#
#
#
#

Here is an example of using these options::
client = ModbusClient ('localhost', retries=3, retry_on_empty=True)
client = ModbusClient ('localhost', port=5020)
#client = ModbusClient (method='ascii', port='/dev/pts/2', timeout=1)

# client = ModbusClient (method='rtu', port='/dev/ttyp0', timeout=1)
client.connect ()

o #
# specify slave to query
o #

# The slave to query is specified in an optional parameter for each
# individual request. This can be done by specifying the ‘unit' parameter
# which defaults to "0x00°

log.debug ("Reading Coils")
rr = client.read_coils (1, 1, unit=0x01)

# example requests
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H=

# simply call the methods that you would like to use. An example session
# 1s displayed below along with some assert checks. Note that some modbus
# implementations differentiate holding/input discrete/coils and as such
# you will not be able to write to these, therefore the starting values
# are not known to these tests. Furthermore, some use the same memory

# blocks for the two sets, so a change to one is a change to the other.
# Keep both of these cases in mind when testing as the following will

# _only pass with the supplied async modbus server (script supplied).
log.debug ("Write to a Coil and read back")

rq = client.write_coil (0, True, unit=1)

rr = client.read_coils (0, 1, unit=1)

assert (rg. function_code < 0x80) # test that we are not an error
assert (rr.bits[0] == True) # test the expected value

log.debug ("Write to multiple coils and read back- test 1")
rq = client.write_coils (1, [True]=*8, unit=1)

assert (rg.function_code < 0x80) # test that we are not an error
rr = client.read_coils (1, 21, unit=1)

assert (rr.function_code < 0x80) # test that we are not an error
resp = [True]=x21

# If the returned output quantity is not a multiple of eight,
# the remaining bits in the final data byte will be padded with zeros
# (toward the high order end of the byte).

resp.extend([False] *3)
assert (rr.bits == resp) # test the expected value

log.debug ("Write to multiple coils and read back - test 2")
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rq = client.write_coils (1, [False]=8, unit=1)

rr = client.read_coils (1, 8, unit=1)

assert (rg.function_code < 0x80) # test that we are not an error
assert (rr.bits == [False]*8) # test the expected value

log.debug ("Read discrete inputs")
rr = client.read_discrete_inputs (0, 8, unit=1)
assert (rqg.function_code < 0x80) # test that we are not an error

log.debug ("Write to a holding register and read back")

rq = client.write_register(l, 10, unit=1)

rr = client.read_holding_registers(l, 1, unit=1)

assert (rg.function_code < 0x80) # test that we are not an error
assert (rr.registers[0] == 10) # test the expected value

log.debug ("Write to multiple holding registers and read back")

rq = client.write_registers(l, [10]%8, unit=1)

rr = client.read_holding_registers(l, 8, unit=1)

assert (rg.function_code < 0x80) # test that we are not an error
assert (rr.registers == [10]«8) # test the expected value

log.debug ("Read input registers")
rr = client.read_input_registers(l, 8, unit=1)
assert (rqg.function_code < 0x80) # test that we are not an error

arguments = {
'read_address': 1
'read_count': 8
1
[

~

'write_address':
'write_registers':
}
log.debug ("Read write registeres simulataneously")
rq = client.readwrite_registers (unit=1, **arguments)

rr = client.read_holding_registers(l, 8, unit=1)

assert (rg.function_code < 0x80) # test that we are not an error

assert (rg.registers == [20]%8) # test the expected value

assert (rr.registers == [20]%8) # test the expected value

o #
# close the client

o #

client.close()

Synchronous Client Extended Example

#!/usr/bin/env python

rro

Pymodbus Synchronous Client Extended Examples

The following 1is an example of how to use the synchronous modbus client
implementation from pymodbus to perform the extended portions of the

modbus protocol.
rr
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# import the various server implementations

# from pymodbus.client.sync import ModbusTcpClient as ModbusClient
#from pymodbus.client.sync import ModbusUdpClient as ModbusClient
from pymodbus.client.sync import ModbusSerialClient as ModbusClient

o #
# configure the client logging
o #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

Fom #
# choose the client you want

o #
# make sure to start an implementation to hit against. For this

# you can use an existing device, the reference implementation in the tools

# directory, or start a pymodbus server.

#

# It should be noted that you can supply an ipv4 or an ipvé host address for
# both the UDP and TCP clients.

client = ModbusClient (method='rtu', port="/dev/ttyp0O")
# client = ModbusClient ('127.0.0.1', port=5020)
client.connect ()

Fom #
# import the extended messages to perform
o #

from pymodbus.diag message import =«
from pymodbus.file message import =
from pymodbus.other message import x
from pymodbus.mei_message import =

o #
# extra requests
T #
# If you are performing a request that is not available in the client

# mixin, you have to perform the request like this instead::

#

# from pymodbus.diag_message Iimport ClearCountersRequest

# from pymodbus.diag_message import ClearCountersResponse

#

# request = ClearCountersRequest ()

# response = client.execute (request)

# 1if isinstance (response, ClearCountersResponse):

# do something with the response

#

#

# What follows is a listing of all the supported methods. Feel free to

# comment, uncomment, or modify each result set to match with your reference.
o #
o #
# information requests

o #
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rq = ReadDevicelInformationRequest (unit=1)
rr client.execute (rq)

#assert (rr None)

assert (rr.function_code < 0x80)

assert (rr.information[0] == b'Pymodbus")
assert (rr.information[1l] == b'PM")
assert (rr.information([2] == b'1.0")

rq = ReportSlaveIdRequest (unit=1)
rr = client.execute (rq)

# assert (rr == None)

#assert (rr.function _code < 0x80)
#assert (rr.identifier == 0x00)
#assert (rr.status == 0x00)

rq = ReadExceptionStatusRequest (unit=1)
rr = client.execute (rq)

#assert (rr == None)

#assert (rr.function_code < 0x80)
#assert (rr.status == 0x55)

rq = GetCommEventCounterRequest (unit=1)
rr = client.execute (rq)

#assert (rr == None)

#assert (rr.function_code < 0x80)
#assert (rr.status True)
#assert (rr.count == 0x00)

GetCommEventLogRequest (unit=1)
client.execute (rq)

#assert (rr == None)

#assert (rr.function _code < 0x80)
#assert (rr.status True)

rg =
rr =

#assert (rr.event_count == 0x00)

#assert (rr.message_count == 0x00)

#assert (len(rr.events) == 0x00)

# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# diagnostic requests

# _______________________________________________
rg = ReturnQueryDataRequest (unit=1)

rr = client.execute(rq)

# assert (rr == None)
#assert (rr.message[0]

0x0000)

# not supported by reference
# test that we are not an error

# test the vendor name
# test the product code
# test the code revision

# not supported by reference
test that we are not an error

RS

test the slave identifier
# test that the status is ok

# not supported by reference
# test that we are not an error
# test the status code

# not
# test
# test
# test

supported by reference
that we are not an error
the status code

the status code

not supported by reference

test that we are not an error
test the
test the
test the
test the

status code
of events
of messages

of events

number
number
number

S o O KR W

# not supported by reference
test the resulting message

rq = RestartCommunicationsOptionRequest (unit=1)

rr = client.execute (rq)

#assert (rr == None) not supported by reference
#assert (rr.message == 0x0000) test the resulting message
rq = ReturnDiagnosticRegisterRequest (unit=1)

rr = client.execute (rq)

#assert (rr == None) not supported by reference
rq = ChangeAsciilnputDelimiterRequest (unit=1)

rr = client.execute (rq)

#assert (rr == None) not supported by reference
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rq = ForcelListenOnlyModeRequest (unit=1)
client.execute (rq) # does not send a response

rg = ClearCountersRequest ()
rr = client.execute (rq)
#assert (rr == None) # not supported by reference

rg = ReturnBusCommunicationErrorCountRequest (unit=1)
rr = client.execute(rq)
#assert (rr == None) # not supported by reference

rq = ReturnBusExceptionErrorCountRequest (unit=1)
rr = client.execute (rq)
#assert (rr == None) # not supported by reference

rq = ReturnSlaveMessageCountRequest (unit=1)
rr = client.execute (rq)
#assert (rr == None) # not supported by reference

rg = ReturnSlaveNoResponseCountRequest (unit=1)
rr = client.execute(rq)
#assert (rr == None) # not supported by reference

rq = ReturnSlaveNAKCountRequest (unit=1)
rr client.execute (rq)
#assert (rr == None) # not supported by reference

rgq = ReturnSlaveBusyCountRequest (unit=1)
rr client.execute (rq)
#assert (rr == None) # not supported by reference

rg = ReturnSlaveBusCharacterOverrunCountRequest (unit=1)
rr = client.execute(rq)
#assert (rr == None) # not supported by reference

rq = ReturnIopOverrunCountRequest (unit=1)
rr = client.execute (rq)

#assert (rr == None) # not supported by reference

rq = ClearOverrunCountRequest (unit=1)

rr = client.execute (rq)

#assert (rr == None) # not supported by reference
rqg = GetClearModbusPlusRequest (unit=1)

rr = client.execute(rq)

#assert (rr == None) # not supported by reference

e #
# close the client

o #

client.close()

Synchronous Server Example

#!/usr/bin/env python

rro
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Pymodbus Synchronous Server Example

The synchronous server is implemented in pure python without any third
party libraries (unless you need to use the serial protocols which require
pyserial). This is helpful in constrained or old environments where using
twisted just is not feasable. What follows is an examle of its use:

rro

Fom #
# import the various server implementations
o #

from pymodbus.server.sync import StartTcpServer
from pymodbus.server.sync import StartUdpServer
from pymodbus.server.sync import StartSerialServer

from pymodbus.device import ModbusDeviceIdentification
from pymodbus.datastore import ModbusSequentialDataBlock

from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext

from pymodbus.transaction import ModbusRtuFramer

T #
# configure the service logging
o #

import logging
logging.basicConfig()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)
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H=

The datastores only respond to the addresses that they are initialized to.
Therefore, 1if you initialize a DataBlock to addresses of 0x00 to OxFF, a
request to 0x100 will respond with an invalid address exception. This 1is
because many devices exhibit this kind of behavior (but not all)::

block = ModbusSequentialDataBlock (0x00, [0]*0xff)

Continuing, you can choose to use a sequential or a sparse DataBlock in
your data context. The difference is that the sequential has no gaps 1in
the data while the sparse can. Once again, there are devices that exhibit
both forms of behavior::

block ModbusSparseDataBlock ({0x00: 0, 0x05: 1})
block = ModbusSequentialDataBlock (0x00, [0]*5)

Alternately, you can use the factory methods to initialize the DataBlocks
or simply do not pass them to have them initialized to 0x00 on the full
address range::

store = ModbusSlaveContext (di = ModbusSequentialDataBlock.create())
store = ModbusSlaveContext ()

Finally, you are allowed to use the same DataBlock reference for every
table or you you may use a seperate DataBlock for each table. This depends
if you would like functions to be able to access and modify the same data
or not::

S o o H R O T R O H R O H R o H R R H R R O HR R R HR %
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# block = ModbusSequentialDataBlock (0x00, [0]+0xff)
# store = ModbusSlaveContext (di=block, co=block, hr=block, ir=block)
#
# The server then makes use of a server context that allows the server to
# respond with different slave contexts for different unit ids. By default
# it will return the same context for every unit id supplied (broadcast
# mode). However, this can be overloaded by setting the single flag to False
# and then supplying a dictionary of unit id to context mapping::
#
# slaves = {
# 0x01: ModbusSlaveContext (...),
# 0x02: ModbusSlaveContext(...),
# 0x03: ModbusSlaveContext (...),
# }
# context = ModbusServerContext (slaves=slaves, single=False)
#
# The slave context can also be initialized in zero_mode which means that a
# request to address (0-7) will map to the address (0-7). The default is
# False which is based on section 4.4 of the specification, so address (0-7)
# will map to (1-8)::
#
# store = ModbusSlaveContext (..., zero_mode=True)
o #
store = ModbusSlaveContext (
di = ModbusSequentialDataBlock (0, [17]%100),
co = ModbusSequentialDataBlock (0, [17]%100),
hr = ModbusSequentialDataBlock (0, [17]%100),
ir = ModbusSequentialDataBlock (0, [17]%x100))
context = ModbusServerContext (slaves=store, single=True)
o #
# initialize the server information
o #
# If you don't set this or any fields, they are defaulted to empty strings.
o #
identity = ModbusDeviceIdentification()
identity.VendorName = 'Pymodbus'

‘PM'
'http://github.com/riptideio/pymodbus/"'

identity.ProductCode
identity.VendorUrl

identity.ProductName = 'Pymodbus Server'

identity.ModelName = 'Pymodbus Server'

identity.MajorMinorRevision = '1.0"'

Fom #
# run the server you want
o #
# Tcp:

StartTcpServer (context, identity=identity, address=("localhost", 5020))

# Udp:
#StartUdpServer (context, identity=identity, address=("localhost", 502))

# Ascii:
#StartSerialServer (context, identity=identity, port='/dev/pts/3', timeout=1)

# RTU:
# StartSerialServer (context, framer=ModbusRtuFramer, identity=identity, port='/dev/
wptyp0', timeout=.005, baudrate=9600)

1.1. Example Library Code
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Synchronous Client Performance Check

Below is a quick example of how to test the performance of a tcp modbus device using the synchronous tcp client. If
you do not have a device to test with, feel free to run a pymodbus server instance or start the reference tester in the
tools directory.

#!/usr/bin/env python

rro

Pymodbus Performance Example

The following is an quick performance check of the synchronous

modbus client.
rri

o #
# import the necessary modules
o #

from _ future  import print_function

import logging, os

from time import time

from multiprocessing import log_to_stderr

# from pymodbus.client.sync import ModbusTcpClient
from pymodbus.client.sync import ModbusSerialClient

Fom #
# choose between threads or processes
o #

#from multiprocessing import Process as Worker
from threading import Thread as Worker

from threading import Lock

_thread_lock = Lock ()

o #
# initialize the test

o #
# Modify the parameters below to control how we are testing the client:

#

# + workers - the number of workers to use at once

# % cycles - the total number of requests to send

# * host — the host to send the requests to

o #
workers = 10

cycles = 1000

host = '127.0.0.1"

T #
# perform the test

o #

# This test is written such that it can be used by many threads of processes
# although it should be noted that there are performance penalties
# associated with each strategy.

def single_client_test (host, cycles):
""" Performs a single threaded test of a synchronous
client against the specified host

:param host: The host to connect to
:param cycles: The number of iterations to perform
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rro

logger = log_to_stderr ()
logger.setlLevel (logging.DEBUG)
logger.debug ("starting worker: $d" % os.getpid())

try:
count = 0
# client = ModbusTcpClient (host, port=5020)
client = ModbusSerialClient (method="rtu", port="/dev/ttyp0", baudrate=9600)
while count < cycles:
with _thread_lock:
client.read_holding_registers (10, 1, unit=1).registers[0]
count += 1
except:
logger.exception("failed to run test successfully")
logger.debug ("finished worker: $d" % os.getpid())

Fom #
# run our test and check results

o #
# We shard the total number of requests to perform between the number of

# threads that was specified. We then start all the threads and block on

# them to finish. This may need to switch to another mechanism to signal

# finished as the process/thread start up/shut down may skew the test a bit.

# RTU 32 requests/second @9600
# TCP 31430 requests/second

o #
args = (host, int(cycles % 1.0 / workers))

procs = [Worker (target=single_client_test, args=args) for _ in range (workers) ]
start = time ()

any (p.start () for p in procs) # start the workers

any (p.join() for p in procs) # wait for the workers to finish

stop = time ()

print ("%d requests/second" % ((1.0 = cycles) / (stop - start)))

print ("time taken to complete $%s cycle by ¢s workers is $s seconds" % (cycles,

—workers, stop-start))

Updating Server Example

#!/usr/bin/env python

rro

Pymodbus Server With Updating Thread

This is an example of having a background thread updating the
context while the server is operating. This can also be done with
a python thread::

from threading import Thread

thread = Thread(target=updating writer, args=(context,))
thread.start ()

1.1. Example Library Code
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# import the modbus libraries we need

from pymodbus.server.async import StartTcpServer

from pymodbus.device import ModbusDeviceIdentification

from pymodbus.datastore import ModbusSequentialDataBlock

from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext
from pymodbus.transaction import ModbusRtuFramer, ModbusAsciiFramer

Fom #
# import the twisted libraries we need
o #

o #
# configure the service logging
o #

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

o #
# define your callback process
T #

def updating writer (a):
""" A worker process that runs every so often and
updates live values of the context. It should be noted
that there is a race condition for the update.

:param arguments: The input arguments to the call
rrr

log.debug ("updating the context")

context = al[0]

register = 3

slave_id = 0x00

address = 0x10

values = context[slave_id] .getValues (register, address, count=5)
values = [v + 1 for v in values]

log.debug ("new values: " + str(values))

context[slave_id].setValues (register, address, values)

s #
# initialize your data store
o #

store = ModbusSlaveContext (

di = ModbusSequentialDataBlock (0, [17]1%x100),

co = ModbusSequentialDataBlock (0, [17]%100),

hr = ModbusSequentialDataBlock (0, [17]%100),

ir = ModbusSequentialDataBlock (0, [17]1%x100))
context = ModbusServerContext (slaves=store, single=True)
o #
# initialize the server information
o #
identity = ModbusDevicelIdentification()
identity.VendorName = 'pymodbus'

IPMI
'http://github.com/bashwork/pymodbus/"'

identity.ProductCode
identity.VendorUrl
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identity.ProductName = 'pymodbus Server'

identity.ModelName = 'pymodbus Server'

identity.MajorMinorRevision = '1.0"'

# ___________________________________________________________________________
# run the server you want

# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

time = 5 # 5 seconds delay

loop = LoopingCall (f=updating_writer, a=(context,))

loop.start (time, now=False) # initially delay by time

StartTcpServer (context, identity=identity, address=("localhost", 5020))

Callback Server Example

#!/usr/bin/env python

rro

Pymodbus Server With Callbacks

This is an example of adding callbacks to a running modbus server
when a value is written to it. In order for this to work, 1t needs

a device-mapping file.
rrir

from pymodbus.server.async import StartTcpServer

from pymodbus.device import ModbusDeviceIdentification

from pymodbus.datastore import ModbusSparseDataBlock

from pymodbus.datastore import ModbusSlaveContext, ModbusServerContext
from pymodbus.transaction import ModbusRtuFramer, ModbusAsciiFramer

from multiprocessing import Queue, Process

import logging
logging.basicConfig ()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

class CallbackDataBlock (ModbusSparseDataBlock) :
""" A datablock that stores the new value iIn memory
and passes the operation to a message queue for further

processing.
rr
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def

def

def _ init__ (self, devices, queue):

rro

rro

self.devices = devices
self.queue = queue

values = {k:0 for k in devices.keys()}
values |[Oxbeef] = len(values) # the number of devices
super (CallbackDataBlock, self).__init__ (values)

def setValues(self, address, value):
""" Sets the requested values of the datastore

:param address: The starting address

:param values: The new values to be set

rr

super (CallbackDataBlock, self) .setValues (address, value)
self.queue.put ((self.devices.get (address, None), value))

rescale_value (value) :
""" Rescale the input value from the range
of 0..100 to —-3200..3200.

:param value: The input value to scale
:returns: The rescaled value

s = 1 if value >= 50 else -1

c = value if value < 50 else (value - 50)
return s * (c » 64)

device_writer (queue) :
""" A worker process that processes new messages
from a queue to write to device outputs

:param queue: The queue to get new messages from
rrr
while True:
device, value = queue.get ()
scaled = rescale_value (value[0])
log.debug ("Write (¢s) = 2s" % (device, value))
if not device: continue
# do any logic here to update your devices

def read_device_map (path) :

""" A helper method to read the device
path to address mapping from file::

0x0001, /dev/devicel
0x0002, /dev/device2

:param path: The path to the input file
:returns: The input mapping file

30

Chapter 1. Pymodbus Library Examples




pymodbus, Release 1.3.2

rro

devices = {}
with open (path, 'r') as stream:
for line in stream:
piece = line.strip() .split(',")
devices[int (piece[0], 16)] = piecel[l]
return devices

Fom #
# initialize your data store

o #
queue = Queue ()

devices = read_device_map ("device-mapping")

block = CallbackDataBlock (devices, queue)

store = ModbusSlaveContext (di=block, co=block, hr=block, ir=block)

context = ModbusServerContext (slaves=store, single=True)

e #
# initialize the server information

o #
identity = ModbusDeviceIdentification()

identity.VendorName = 'pymodbus'

identity.ProductCode = 'PM'

identity.VendorUrl = 'http://github.com/bashwork/pymodbus/"'
identity.ProductName = 'pymodbus Server'

identity.ModelName = 'pymodbus Server'

identity.MajorMinorRevision = '1.0"'

o #
# run the server you want

T T #
p = Process (target=device_writer, args=(queue,))

p.start ()

StartTcpServer (context, identity=identity, address=("localhost", 5020))

Changing Default Framers

#!/usr/bin/env python

rro

Pymodbus Client Framer Overload

All of the modbus clients are designed to have pluggable framers

so that the transport and protocol are decoupled. This allows a user
to define or plug in their custom protocols into existing transports
(like a binary framer over a serial connection).

It should be noted that although you are not limited to trying whatever
you would like, the library makes no gurantees that all framers with
all transports will produce predictable or correct results (for example
tcp transport with an RTU framer). However, please let us know of any

success cases that are not documented!
rri

o #
# import the modbus client and the framers
o #
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from pymodbus.client.sync import ModbusTcpClient as ModbusClient

Fom #
# Import the modbus framer that you want

o #
Fom #

#from pymodbus.transaction import ModbusSocketFramer as ModbusFramer
from pymodbus.transaction import ModbusRtuFramer as ModbusFramer
#from pymodbus.transaction import ModbusBinaryFramer as ModbusFramer
#from pymodbus.transaction import ModbusAsciiFramer as ModbusFramer

Fom #
# configure the client logging
o #

import logging
logging.basicConfig()

log = logging.getLogger ()
log.setLevel (logging.DEBUG)

o #
# Initialize the client
e #

client = ModbusClient ('localhost', port=5020, framer=ModbusFramer)
client.connect ()

Fom #
# perform your requests
T #

rqg = client.write_coil (1, True)
rr = client.read_coils(1,1)

assert (rqg.function_code < 0x80) # test that we are not an error

assert (rr.bits[0] == True) # test the expected value

o #
# close the client

o #

client.close()

Thread Safe Datastore Example

import threading
from contextlib import contextmanager
from pymodbus.datastore.store import BaseModbusDataBlock

class ContextWrapper (object) :
"'"'" This is a simple wrapper around enter
and exit functions that conforms to the pyhton
context manager protocol:

with ContextWrapper (enter, leave):

do_something ()

def _ _init__ (self, enter=None, leave=None, factory=None) :
self. _enter = enter
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self._leave = leave
self._factory = factory
def _ enter_ (self):

if self.enter: self._enter()

return self if not self._factory else self._factory()

def _ exit_ (self,

if self._leave:

args) :
self._leave()

class ReadWriteLock (object) :
"'"!" This reader writer lock gurantees write order,

but not

read order and is generally biased towards allowing writes

if they are available to prevent starvation.

TODO:

* allow user to choose between read/write/random biasing

- currently write biased
- read biased allow N readers 1in queue
- random is 50/50 choice of next

rro

def _ init_ (self):

rro

rro

self.queue =[]

Initializes a new insta