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Welcome to PprzLink’s documentation!

Contents:



	Python Messages

	Transport

	Ivy Interface

	Serial Interface





PprzLink is a message toolkit (message definition, code generators, libraries) to be used with Paparazzi UAV [http://paparazziuav.org] and compatible systems.




Indices and tables


	Index

	Module Index
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Python Messages

Paparazzi message representation


	
class pprzlink.message.PprzMessage(class_name, msg)[source]

	base Paparazzi message class


	
fieldbintypes(t)[source]

	Get type and length for binary format






	
fieldcoefs

	Get list of field coefs.






	
fieldnames

	Get list of field names.






	
fieldtypes

	Get list of field types.






	
fieldvalues

	Get list of field values.






	
get_field(idx)[source]

	Get field value by index.






	
msg_class

	Get the message class.






	
msg_id

	Get the message id.






	
name

	Get the message name.






	
to_csv(payload_only=False)[source]

	return message as CSV string for use with RAW_DATALINK
msg_name;field1;field2;
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Transport

Paparazzi transport encoding utilities


	
class pprzlink.pprz_transport.PprzTransport(msg_class='telemetry')[source]

	parser for binary Paparazzi messages


	
parse_byte(c)[source]

	parse new byte, return True when a new full message is available






	
unpack()[source]

	Unpack the last received message






	
unpack_pprz_msg(msg_class, data)[source]

	Unpack a raw PPRZ message
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Ivy Interface


	
class pprzlink.ivy.IvyMessagesInterface(agent_name=None, start_ivy=True, verbose=False, ivy_bus='')[source]

	
	
bind_raw(callback, regex='(.*)')[source]

	Bind callback to Ivy messages matching regex (without any extra parsing)





	Parameters:	
	callback – function called on new message with agent, message, from as params

	regex – regular expression for matching message














	
static parse_pprz_msg(callback, ivy_msg)[source]

	Parse an Ivy message into a PprzMessage.
Basically parts/args in string are separated by space, but char array can also contain a space:
|f,o,o, ,b,a,r| in old format or "foo bar" in new format





	Parameters:	
	callback – function to call with ac_id and parsed PprzMessage as params

	ivy_msg – Ivy message string to parse into PprzMessage














	
send(msg, ac_id=None)[source]

	Send a message





	Parameters:	
	msg – PprzMessage or simple string

	ac_id – Needed if sending a PprzMessage of telemetry msg_class






	Returns:	Number of clients the message sent to, None if msg was invalid












	
send_raw_datalink(msg)[source]

	Send a PprzMessage of datalink msg_class embedded in RAW_DATALINK message





	Parameters:	msg – PprzMessage


	Returns:	Number of clients the message sent to, None if msg was invalid










	
subscribe(callback, regex='(.*)')[source]

	Subscribe to Ivy message matching regex and call callback with ac_id and PprzMessage
TODO: possibility to directly specify PprzMessage instead of regex





	Parameters:	
	callback – function called on new message with ac_id and PprzMessage as params

	regex – regular expression for matching message
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Serial Interface


	
class pprzlink.serial.SerialMessagesInterface(callback, verbose=False, device='/dev/ttyUSB0', baudrate=115200, msg_class='telemetry')[source]

	
	
run()[source]

	Thread running function






	
send(msg, sender_id)[source]

	Send a message over a serial link
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   Python Module Index
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  Source code for pprzlink.serial

from __future__ import absolute_import, division, print_function

import threading
import serial

from .message import PprzMessage
from .pprz_transport import PprzTransport


[docs]class SerialMessagesInterface(threading.Thread):
    def __init__(self, callback, verbose=False, device='/dev/ttyUSB0', baudrate=115200,
                 msg_class='telemetry'):
        threading.Thread.__init__(self)
        self.callback = callback
        self.verbose = verbose
        self.msg_class = msg_class
        self.running = True
        try:
            self.ser = serial.Serial(device, baudrate, timeout=1.0)
        except serial.SerialException:
            print("Error: unable to open serial port '%s'" % device)
            exit(0)
        self.trans = PprzTransport(msg_class)

    def stop(self):
        print("End thread and close serial link")
        self.running = False
        self.ser.close()

    def shutdown(self):
        self.stop()

    def __del__(self):
        try:
            self.ser.close()
        except:
            pass

[docs]    def send(self, msg, sender_id):
        """ Send a message over a serial link"""
        if isinstance(msg, PprzMessage):
            data = self.trans.pack_pprz_msg(sender_id, msg)
            self.ser.write(data)
            self.ser.flush()


[docs]    def run(self):
        """Thread running function"""
        try:
            while self.running:
                # Parse incoming data
                c = self.ser.read(1)
                if len(c) == 1:
                    if self.trans.parse_byte(c):
                        (sender_id, msg) = self.trans.unpack()
                        if self.verbose:
                            print("New incoming message '%s' from %i" % (msg.name, sender_id))
                        # Callback function on new message 
                        self.callback(sender_id, msg)

        except StopIteration:
            pass




def test():
    import time
    import argparse
    from . import messages_xml_map

    parser = argparse.ArgumentParser()
    parser.add_argument("-f", "--file", help="path to messages.xml file")
    parser.add_argument("-c", "--class", help="message class", dest='msg_class', default='telemetry')
    parser.add_argument("-d", "--device", help="device name", dest='dev', default='/dev/ttyUSB0')
    parser.add_argument("-b", "--baudrate", help="baudrate", dest='baud', default=115200, type=int)
    args = parser.parse_args()
    messages_xml_map.parse_messages(args.file)
    serial_interface = SerialMessagesInterface(lambda s, m: print("new message from %i: %s" % (s, m)), device=args.dev,
                                               baudrate=args.baud, msg_class=args.msg_class, verbose=True)

    print("Starting serial interface on %s at %i baud" % (args.dev, args.baud))
    try:
        serial_interface.start()

        # give the thread some time to properly start
        time.sleep(0.1)

        # send some datalink messages to aicraft for test
        ac_id = 42
        print("sending ping")
        ping = PprzMessage('datalink', 'PING')
        serial_interface.send(ping, 0)

        get_setting = PprzMessage('datalink', 'GET_SETTING')
        get_setting['index'] = 0
        get_setting['ac_id'] = ac_id
        serial_interface.send(get_setting, 0)

        # change setting with index 0 (usually the telemetry mode)
        set_setting = PprzMessage('datalink', 'SETTING')
        set_setting['index'] = 0
        set_setting['ac_id'] = ac_id
        set_setting['value'] = 1
        serial_interface.send(set_setting, 0)

        # block = PprzMessage('datalink', 'BLOCK')
        # block['block_id'] = 3
        # block['ac_id'] = ac_id
        # serial_interface.send(block, 0)

        while serial_interface.isAlive():
            serial_interface.join(1)
    except (KeyboardInterrupt, SystemExit):
        print('Shutting down...')
        serial_interface.stop()
        exit()


if __name__ == '__main__':
    test()
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  Source code for pprzlink.pprz_transport

"""
Paparazzi transport encoding utilities

"""

from __future__ import absolute_import, division, print_function
import struct
from .message import PprzMessage

# use Enum from python 3.4 if available (https://www.python.org/dev/peps/pep-0435/)
# (backports as enum34 on pypi)
try:
    from enum import Enum
except ImportError:
    Enum = object

STX = 0x99

class PprzParserState(Enum):
    WaitSTX = 1
    GotSTX = 2
    GotLength = 3
    GotPayload = 4
    GotCRC1 = 5

[docs]class PprzTransport(object):
    """parser for binary Paparazzi messages"""
    def __init__(self, msg_class='telemetry'):
        self.msg_class = msg_class
        self.reset_parser()

    def reset_parser(self):
        self.state = PprzParserState.WaitSTX
        self.length = 0
        self.buf = []
        self.ck_a = 0
        self.ck_b = 0
        self.idx = 0

[docs]    def parse_byte(self, c):
        """parse new byte, return True when a new full message is available"""
        b = struct.unpack("<B", c)[0]
        if self.state == PprzParserState.WaitSTX:
            if b == STX:
                self.state = PprzParserState.GotSTX
        elif self.state == PprzParserState.GotSTX:
            self.length = b - 4
            self.buf = bytearray(self.length)
            self.ck_a = b % 256
            self.ck_b = b % 256
            self.idx = 0
            self.state = PprzParserState.GotLength
        elif self.state == PprzParserState.GotLength:
            self.buf[self.idx] = b
            self.ck_a = (self.ck_a + b) % 256
            self.ck_b = (self.ck_b + self.ck_a) % 256
            self.idx += 1
            if self.idx == self.length:
                self.state = PprzParserState.GotPayload
        elif self.state == PprzParserState.GotPayload:
            if self.ck_a == b:
                self.state = PprzParserState.GotCRC1
            else:
                self.state = PprzParserState.WaitSTX
        elif self.state == PprzParserState.GotCRC1:
            self.state = PprzParserState.WaitSTX
            if self.ck_b == b:
                """New message available"""
                return True
        else:
            self.state = PprzParserState.WaitSTX
        return False


    def get_buffer(self):
        return self.buf

[docs]    def unpack_pprz_msg(self, msg_class, data):
        """Unpack a raw PPRZ message"""
        sender_id = data[0]
        msg_id = data[1]
        msg = PprzMessage(msg_class, msg_id)
        msg.binary_to_payload(data[2:])
        return sender_id, msg


[docs]    def unpack(self):
        """Unpack the last received message"""
        return self.unpack_pprz_msg(self.msg_class, self.buf)


    def calculate_checksum(self, msg):
        ck_a = 0
        ck_b = 0
        # start char not included in checksum for pprz protocol
        for c in msg[1:]:
            # try to handle differences between python 2.x and 3.x
            if isinstance(c, str):
                c = struct.unpack("<B", c)[0]
            ck_a = (ck_a + c) % 256
            ck_b = (ck_b + ck_a) % 256
        return ck_a, ck_b

    def pack_pprz_msg(self, sender, msg):
        data = msg.payload_to_binary()
        # STX + length + sender_id + msg_id + data + ck_a + ck_b
        length = 6 + len(data)
        msg = struct.pack("<BBBB", STX, length, sender, msg.msg_id) + data
        (ck_a, ck_b) = self.calculate_checksum(msg)
        msg += struct.pack('<BB', ck_a, ck_b)
        return msg
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  All modules for which code is available


		pprzlink.ivy


		pprzlink.message


		pprzlink.pprz_transport


		pprzlink.serial
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  Source code for pprzlink.ivy

from __future__ import absolute_import, division, print_function

from ivy.std_api import *
from ivy.ivy import IvyIllegalStateError
import logging
import os
import sys
import re
import platform

from .message import PprzMessage
from . import messages_xml_map


if os.getenv('IVY_BUS') is not None:
    IVY_BUS = os.getenv('IVY_BUS')
elif platform.system() == 'Darwin':
    IVY_BUS = "224.255.255.255:2010"
else:
    IVY_BUS = ""


[docs]class IvyMessagesInterface(object):
    def __init__(self, agent_name=None, start_ivy=True, verbose=False, ivy_bus=IVY_BUS):
        if agent_name is None:
            agent_name = "IvyMessagesInterface %i" % os.getpid()
        self.verbose = verbose
        self._ivy_bus = ivy_bus
        self._running = False

        # make sure all messages are parsed before we start creating them in callbacks
        # the message parsing should really be redone...
        messages_xml_map.parse_messages()

        # bindings with associated callback functions
        self.bindings = {}

        IvyInit(agent_name, "READY")
        logging.getLogger('Ivy').setLevel(logging.WARN)
        if start_ivy:
            self.start()

    def __del__(self):
        try:
            self.shutdown()
        except Exception as e:
            print(e)

    def start(self):
        if not self._running:
            IvyStart(self._ivy_bus)
            self._running = True

    def stop(self):
        if self._running:
            self._running = False
            IvyStop()

    def unsubscribe_all(self):
        for b in self.bindings.keys():
            IvyUnBindMsg(b)
            del self.bindings[b]

    def shutdown(self):
        try:
            self.unsubscribe_all()
            self.stop()
        except IvyIllegalStateError as e:
            print(e)

[docs]    def bind_raw(self, callback, regex='(.*)'):
        """
        Bind callback to Ivy messages matching regex (without any extra parsing)

        :param callback: function called on new message with agent, message, from as params
        :param regex: regular expression for matching message
        """
        bind_id = IvyBindMsg(callback, regex)
        self.bindings[bind_id] = (callback, regex)
        return bind_id


    def unbind(self, bind_id):
        if bind_id in self.bindings:
            IvyUnBindMsg(bind_id)
            del self.bindings[bind_id]

[docs]    def subscribe(self, callback, regex='(.*)'):
        """
        Subscribe to Ivy message matching regex and call callback with ac_id and PprzMessage
        TODO: possibility to directly specify PprzMessage instead of regex

        :param callback: function called on new message with ac_id and PprzMessage as params
        :param regex: regular expression for matching message
        """
        bind_id = IvyBindMsg(lambda agent, *larg: self.parse_pprz_msg(callback, larg[0]), regex)
        self.bindings[bind_id] = (callback, regex)
        return bind_id


    def unsubscribe(self, bind_id):
        self.unbind(bind_id)

    @staticmethod
[docs]    def parse_pprz_msg(callback, ivy_msg):
        """
        Parse an Ivy message into a PprzMessage.
        Basically parts/args in string are separated by space, but char array can also contain a space:
        ``|f,o,o, ,b,a,r|`` in old format or ``"foo bar"`` in new format

        :param callback: function to call with ac_id and parsed PprzMessage as params
        :param ivy_msg: Ivy message string to parse into PprzMessage
        """
        # first split on array delimiters
        l = re.split('([|\"][^|\"]*[|\"])', ivy_msg)
        # strip spaces and filter out emtpy strings
        l = [str.strip(s) for s in l if str.strip(s) is not '']
        data = []
        for s in l:
            # split non-array strings further up
            if '|' not in s and '"' not in s:
                data += s.split(' ')
            else:
                data.append(s)
        # ignore ivy message with less than 3 elements
        if len(data) < 3:
            return

        # normal format is "sender_name msg_name msg_payload..."
        # advanced format has requests and answers (with request_id as 'pid_index')
        # request: "sender_name request_id msg_name_REQ msg_payload..."
        # answer:  "request_id sender_name msg_name msg_payload..."

        # check for request_id in first or second string (-> advanced format with msg_name in third string)
        advanced = False
        if re.search("[0-9]+_[0-9]+", data[0]) or re.search("[0-9]+_[0-9]+", data[1]):
            advanced = True
        msg_name = data[2] if advanced else data[1]
        # check which message class it is
        msg_class, msg_name = messages_xml_map.find_msg_by_name(msg_name)
        if msg_class is None:
            print("Ignoring unknown message " + ivy_msg)
            return
        # pass non-telemetry messages with ac_id 0
        if msg_class == "telemetry":
            try:
                ac_id = int(data[0])
            except ValueError:
                print("ignoring message " + ivy_msg)
                sys.stdout.flush()
        else:
            ac_id = 0
        payload = data[3:] if advanced else data[2:]
        values = list(filter(None, payload))
        msg = PprzMessage(msg_class, msg_name)
        msg.set_values(values)
        # finally call the callback, passing the aircraft id and parsed message
        callback(ac_id, msg)


[docs]    def send_raw_datalink(self, msg):
        """
        Send a PprzMessage of datalink msg_class embedded in RAW_DATALINK message

        :param msg: PprzMessage
        :returns: Number of clients the message sent to, None if msg was invalid
        """
        if not isinstance(msg, PprzMessage):
            print("Can only send PprzMessage")
            return None
        if "datalink" not in msg.msg_class:
            print("Message to embed in RAW_DATALINK needs to be of 'datalink' class")
            return None
        raw = PprzMessage("ground", "RAW_DATALINK")
        raw['ac_id'] = msg['ac_id']
        raw['message'] = msg.to_csv()
        return self.send(raw)


[docs]    def send(self, msg, ac_id=None):
        """
        Send a message

        :param msg: PprzMessage or simple string
        :param ac_id: Needed if sending a PprzMessage of telemetry msg_class
        :returns: Number of clients the message sent to, None if msg was invalid
        """
        if not self._running:
            print("Ivy server not running!")
            return
        if isinstance(msg, PprzMessage):
            if "telemetry" in msg.msg_class:
                if ac_id is None:
                    print("ac_id needed to send telemetry message.")
                    return None
                else:
                    return IvySendMsg("%d %s %s" % (ac_id, msg.name, msg.payload_to_ivy_string()))
            else:
                return IvySendMsg("%s %s %s" % (msg.msg_class, msg.name, msg.payload_to_ivy_string()))
        else:
            return IvySendMsg(msg)
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  Source code for pprzlink.message

"""
Paparazzi message representation

"""

from __future__ import division, print_function
import sys
import json
import struct
import messages_xml_map


class PprzMessageError(Exception):
    def __init__(self, message, inner_exception=None):
        self.message = message
        self.inner_exception = inner_exception
        self.exception_info = sys.exc_info()

    def __str__(self):
        return self.message


[docs]class PprzMessage(object):
    """base Paparazzi message class"""

    def __init__(self, class_name, msg):
        self._class_name = class_name
        if isinstance(msg, int):
            self._id = msg
            self._name = messages_xml_map.get_msg_name(class_name, msg)
        else:
            self._name = msg
            self._id = messages_xml_map.get_msg_id(class_name, msg)
        self._fieldnames = messages_xml_map.get_msg_fields(class_name, self._name)
        self._fieldtypes = messages_xml_map.get_msg_fieldtypes(class_name, self._id)
        self._fieldcoefs = messages_xml_map.get_msg_fieldcoefs(class_name, self._id)
        self._fieldvalues = []
        # set empty values according to type
        for t in self._fieldtypes:
            if t == "char[]":
                self._fieldvalues.append('')
            elif '[' in t:
                self._fieldvalues.append([0])
            else:
                self._fieldvalues.append(0)

    @property
    def name(self):
        """Get the message name."""
        return self._name

    @property
    def msg_id(self):
        """Get the message id."""
        return self._id

    @property
    def msg_class(self):
        """Get the message class."""
        return self._class_name

    @property
    def fieldnames(self):
        """Get list of field names."""
        return self._fieldnames

    @property
    def fieldvalues(self):
        """Get list of field values."""
        return self._fieldvalues

    @property
    def fieldtypes(self):
        """Get list of field types."""
        return self._fieldtypes

    @property
    def fieldcoefs(self):
        """Get list of field coefs."""
        return self._fieldcoefs

[docs]    def fieldbintypes(self, t):
        """Get type and length for binary format"""
        data_types = {
            'float': ['f', 4],
            'double': ['d', 8],
            'uint8': ['B', 1],
            'uint16': ['H', 2],
            'uint32': ['L', 4],
            'int8': ['b', 1],
            'int16': ['h', 2],
            'int32': ['l', 4],
            'char': ['c', 1]
        }
        base_type = t.split('[')[0]
        return data_types[base_type]


[docs]    def get_field(self, idx):
        """Get field value by index."""
        return self._fieldvalues[idx]


    def __getattr__(self, attr):
        # Try to dynamically return the field value for the given name
        for idx, f in enumerate(self.fieldnames):
            if f == attr:
                return self.fieldvalues[idx]
        raise AttributeError("No such attribute %s" % attr)

    def __getitem__(self, key):
        # Try to dynamically return the field value for the given name
        for idx, f in enumerate(self.fieldnames):
            if f == key:
                return self.fieldvalues[idx]
        raise AttributeError("Msg %s has no field of name %s" % (self.name, key))

    def __setitem__(self, key, value):
        self.set_value_by_name(key, value)

    def set_values(self, values):
        #print("msg %s: %s" % (self.name, ", ".join(self.fieldnames)))
        if len(values) == len(self.fieldnames):
            self._fieldvalues = values
        else:
            raise PprzMessageError("Error: Msg %s has %d fields, tried to set %i values" %
                                   (self.name, len(self.fieldnames), len(values)))

    def set_value_by_name(self, name, value):
        # Try to set a value from its name
        for idx, f in enumerate(self.fieldnames):
            if f == name:
                self._fieldvalues[idx] = value
                return
        raise AttributeError("Msg %s has no field of name %s" % (self.name, name))

    def __str__(self):
        ret = '%s.%s {' % (self.msg_class, self.name)
        for idx, f in enumerate(self.fieldnames):
            ret += '%s : %s, ' % (f, self.fieldvalues[idx])
        ret = ret[0:-2] + '}'
        return ret

    def to_dict(self, payload_only=False):
        d = {}
        if not payload_only:
            d['msgname'] = self.name
            d['msgclass'] = self.msg_class
        for idx, f in enumerate(self.fieldnames):
            d[f] = self.fieldvalues[idx]
        return d

    def to_json(self, payload_only=False):
        return json.dumps(self.to_dict(payload_only))

[docs]    def to_csv(self, payload_only=False):
        """ return message as CSV string for use with RAW_DATALINK
        msg_name;field1;field2;
        """
        return str(self.name) + ';' + self.payload_to_ivy_string(sep=';')


    def payload_to_ivy_string(self, sep=' '):
        ivy_str = ''
        for idx, t in enumerate(self.fieldtypes):
            if "char[" in t:
                ivy_str += '"' + self.fieldvalues[idx] + '"'
            elif '[' in t:
                ivy_str += ','.join([str(x) for x in self.fieldvalues[idx]])
            else:
                ivy_str += str(self.fieldvalues[idx])
            ivy_str += sep
        return ivy_str

    def payload_to_binary(self):
        struct_string = "<"
        data = []
        length = 0
        for idx, t in enumerate(self.fieldtypes):
            bin_type = self.fieldbintypes(t)
            struct_string += bin_type[0]
            array_length = 1
            if "char[" in t:
                array_length = len(self.fieldvalues[idx])
                for c in self.fieldvalues[idx]:
                    data.append(int(c))
            elif '[' in t:
                array_length = len(self.fieldvalues[idx])
                for x in self.fieldvalues[idx]:
                    data.append(x)
            else:
                data.append(self.fieldvalues[idx])
            length += bin_type[1] * array_length
        msg = struct.pack(struct_string, *data)
        return msg

    def binary_to_payload(self, data):
        msg_offset = 0
        values = []
        for idx, t in enumerate(self.fieldtypes):
            bin_type = self.fieldbintypes(t)
            if '[' in t:
                array_length = data[msg_offset]
                msg_offset += 1
                array_value = []
                for count in range(0, array_length):
                    array_value.append(struct.unpack('<' + bin_type[0], data[msg_offset:msg_offset + bin_type[1]])[0])
                    msg_offset = msg_offset + bin_type[1]
                values.append(array_value)
            else:
                value = struct.unpack('<' + bin_type[0], data[msg_offset:msg_offset + bin_type[1]])[0]
                msg_offset = msg_offset + bin_type[1]
                values.append(value)
        self.set_values(values)



def test():
    import argparse

    parser = argparse.ArgumentParser()
    parser.add_argument("-f", "--file", help="path to messages.xml file")
    parser.add_argument("-c", "--class", help="message class", dest="msg_class", default="telemetry")
    args = parser.parse_args()
    messages_xml_map.parse_messages(args.file)
    messages = [PprzMessage(args.msg_class, n) for n in messages_xml_map.get_msgs(args.msg_class)]
    print("Listing %i messages in '%s' msg_class" % (len(messages), args.msg_class))
    for msg in messages:
        print(msg)


if __name__ == '__main__':
    test()
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