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pyagar

pyagar is a python client for the popular online game at http://agar.io.


Warning

This software is not the official client and is not associated in any
manner with the original website.



This package allows you to play the game, see the gameplay as an spectator,
record and replay games and also develop your own bot.

Please, checkout the documentation [http://pyagar.readthedocs.org] for further instructions.

Enjoy!
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Installation


Dependencies

You’ll need some software in order to run pyagar.


	Python [http://www.python.org/] >= 3.4

	libsdl2 [https://www.libsdl.org/]

	libsdl2-gfx [http://cms.ferzkopp.net/index.php/software/13-sdl-gfx]

	libsdl2-ttf [https://www.libsdl.org/projects/SDL_ttf/]






Linux


Ubuntu 15.04

$ sudo apt-get install python3 python3-pip libsdl2-2.0-0 libsdl2-gfx-1.0-0 libsdl2-ttf-2.0-0
$ sudo pip3 install pyagar
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Command Line Interface


usage: pyagar [-h] [--disable-hw] [-n NICK] [-d] [-r REGION] [-s SAVE]
              [--version] [--create-party | --join-party JOIN_PARTY]
              {list-regions,play,spectate,bot,replay} ...



	Options:

	



	
--disable-hw=False


		disable hardware acceleration

	
-n=pyagar, --nick=pyagar


		player cell’s nickname

	
-d, --debug
	enable debug mode; use multiple times to increase the debug level

	
-r=EU-London, --region=EU-London


		the region you want to connect to

	
-s, --save
	save the gameplay in a file; you can replay it later using the ``replay`` command

	
--version
	show program’s version number and exit

	
--create-party=False


		create a new party and print the shared token

	
--join-party
	join an already created party






	Sub-commands:

	
	list-regions

	print a table with the list of available regions


usage: pyagar list-regions [-h]







	play

	start a new game


usage: pyagar play [-h]







	spectate

	connect to the server in spectator mode


usage: pyagar spectate [-h]







	bot

	like ``play`` mode but the cell is controlled by a ``Controller`` class


usage: pyagar bot [-h] (--list-types | --type TYPE | --from-file FROM_FILE)



	Options:

	



	
--list-types=False


		print a table with the available ``Controllers``

	
--type
	type of controller to use

	
--from-file
	use a controller from a python file










	replay

	play back a recorded gameplay


usage: pyagar replay [-h] gameplay_file



	Positional arguments:

	



	
gameplay_file
	full path to the record file
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Controls








	Action
	Peripheral
	Detail




	Eject
	Keyboard
	W


	Exit
	Keyboard
	ESC


	Fullscreen
	Keyboard
	F


	Move
	Mouse
	


	Split
	Keyboard
	Space


	Start
	Mouse
	Left


	Zoom
	Mouse
	Wheel
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pyagar.client

This module contains the Client class.


	
class pyagar.client.Client(nick, region='EU-London', party=False)[source]

	The client.

Manages the connection, receives the data from the server and sends
back any command requested by the player.


	
connect()[source]

	Connects to the server.






	
create_party()[source]

	Create a new party.






	
eject()[source]

	Sends the mass eject command.






	
classmethod get_regions()[source]

	Request the list of regions.






	
get_server()[source]

	Requests a new server and token.






	
move(x, y)[source]

	Sends the movement command.






	
read()[source]

	Read, decode and queue data packets from the server.






	
spawn()[source]

	Sends the spawn command.






	
spectate()[source]

	Initiates the spectator mode.






	
split()[source]

	Sends the split cell command.










	
pyagar.client.build_request(set_header)[source]

	Build a handshake request to send to the server.

Return the key which must be passed to check_response().








pyagar.cmdline

Provides the cmdline facility.


	
pyagar.cmdline.pyagar(argv=None)[source]

	pyagar cli interface.






	
pyagar.cmdline.pyagar_parser()[source]

	Generates the argument parser.








pyagar.controller

Some very simple bots.


	
class pyagar.control.Center(client)[source]

	Go to the center.






	
class pyagar.control.Closer(client)[source]

	Go to the closer “non-virus” cell, no matter the type.






	
class pyagar.control.Controller(client)[source]

	All bots should inherit from this class.


	
do_move()[source]

	Make a movement.






	
edible

	You can eat cells 10% smaller than you.






	
get_movement()[source]

	The method that subclasses must implement.






	
get_name()[source]

	Returns the name of this bot.






	
opponents

	Return list of other cells.






	
player

	Returns the player main cell. None if not exists.






	
predators

	Cells that can eat me.






	
run()[source]

	The main loop of the bot.






	
viruses

	Returns a list of visible viruses.










	
class pyagar.control.EatWhenNoPredators(client)[source]

	Only eats when all visible cells are smaller then itself.






	
class pyagar.control.Escape(client)[source]

	Escape from bigger opponents.


	
compound_escape_vector(vectors, cells)[source]

	Returns the sum of all vectors.






	
static escape_vector(player, cell)[source]

	Movement to escape from a cell.










	
class pyagar.control.Greedy(client)[source]

	Only wants to eat.






	
class pyagar.control.Movement(x, y)

	
	
x

	Alias for field number 0






	
y

	Alias for field number 1











pyagar.log

Contains the logger.


pyagar.messages

Protocol implementation.


	
class pyagar.messages.BaseMSG(buf, offset=0)[source]

	All messages inherits from this class.

Contains utility methods for unpack the data.


	
get(ctype)[source]

	Unpack the given ctype and update the offset.






	
getFloat32()[source]

	Unpack an FLOAT32.






	
getFloat64()[source]

	Unpack an FLOAT64.






	
getInt16()[source]

	Unpack an INT16.






	
getInt32()[source]

	Unpack an INT32.






	
getInt64()[source]

	Unpack an INT64.






	
getInt8()[source]

	Unpack an INT8.






	
getUint16()[source]

	Unpack an UINT16.






	
getUint32()[source]

	Unpack an UINT32.






	
getUint64()[source]

	Unpack an UINT64.






	
getUint8()[source]

	Unpack an UINT8.






	
parse()[source]

	This method must be implemented in the message subclass.






	
string(ctype='H')[source]

	Unpack a string.










	
class pyagar.messages.Camera(x, y, zoom)

	
	
x

	Alias for field number 0






	
y

	Alias for field number 1






	
zoom

	Alias for field number 2










	
class pyagar.messages.CameraPosition(buf, offset=0)[source]

	Change in the camera position and/or the zoom.

Only received in Spectate mode.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.Cell(id, x, y, size, color, is_virus, name)

	
	
color

	Alias for field number 4






	
id

	Alias for field number 0






	
is_virus

	Alias for field number 5






	
name

	Alias for field number 6






	
size

	Alias for field number 3






	
x

	Alias for field number 1






	
y

	Alias for field number 2










	
class pyagar.messages.Dissapear(id)

	
	
id

	Alias for field number 0










	
class pyagar.messages.Eat(eater, eatee)

	
	
eatee

	Alias for field number 1






	
eater

	Alias for field number 0










	
class pyagar.messages.Leaderboard(buf, offset=0)[source]

	The Leaderboard.

The top bigger cells in descending order.

This message is only received in FFA and Experimental mode.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.MSG(buf, offset=0)[source]

	All messages.

This class identify the specific message type and calls the proper
parser.


	
parse()[source]

	Unpacks the message identifier and instantiate the parser.










	
class pyagar.messages.MSGType[source]

	This enum contains the identifier of each message along with the
name of the class which parses it.


	
cls

	Returns the parser class of this enum.










	
class pyagar.messages.Player(id, name)

	
	
id

	Alias for field number 0






	
name

	Alias for field number 1










	
class pyagar.messages.PlayerCell(buf, offset=0)[source]

	ID of the player.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.PlayerID(id)

	
	
id

	Alias for field number 0










	
class pyagar.messages.ResetSomething(buf, offset=0)[source]

	This message is present in the code but never seen.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.Screen(x1, y1, x2, y2)

	
	
x1

	Alias for field number 0






	
x2

	Alias for field number 2






	
y1

	Alias for field number 1






	
y2

	Alias for field number 3










	
class pyagar.messages.ScreenAndCamera(buf, offset=0)[source]

	Screen and Camera position, all in one.

This message is the first message in the stream.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.SetQARA(buf, offset=0)[source]

	This message is present in the code but never seen.


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.Status(buf, offset=0)[source]

	The status of the stage.

Who eats who, what is visible, what dissapears...


	
parse()[source]

	Unpacks the data.










	
class pyagar.messages.TeamsScore(buf, offset=0)[source]

	The TeamScore.

The percent of mass of each team.

This message is only received in the Team mode.


	
parse()[source]

	Unpacks the data.












pyagar.utils

Non categorized stuff.


	
class pyagar.utils.GameReplay(filename)[source]

	Replay the messages saved with GameplaySaver.






	
class pyagar.utils.GameplaySaver(filename)[source]

	Store the gameplay messages in a file with a timestamp.






	
class pyagar.utils.Output[source]

	Prints every message received.


	
run()[source]

	Logs all everything.










	
pyagar.utils.hub(src, *dsts)[source]

	Broadcasts msgs from src.messages to all dsts.messages.






	
pyagar.utils.print_regions(regions)[source]

	Prints a pretty table with the region data.








pyagar.visual

Provides the default visualizer.


	
class pyagar.visual.Visualizer(client, view_only=False, hardware=True)[source]

	SDL based visualizer.


	
refresh()[source]

	Draw the current status of the game in window.

The overall process is:



	The server send information about the board size and status.



1.1. We keep the information about the board in gamescreen.


	We draw the game in the texture stage. This texture can
be smaller than gamescreen.

	The rectangle camera (in game coordinates) is copied from
stage to window.











	
static remap(o_val, o_min, o_max, n_min, n_max)[source]

	Map a value from one range to another.






	
stage = None

	The texture we draw to.






	
tr_game2stage_coords(x, y)[source]

	Translate from game cords to stage coordinates.






	
tr_game2stage_size(size)[source]

	Translate a size (in pixels) from game to stage.






	
tr_win2game_coords(x, y)[source]

	Translate from window coords to game coordinates.






	
window = None

	The window where we show the game.










	
pyagar.visual.asrt(code)[source]

	If there is an error on a SDL call raise an exception with the error
description.
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"""
``pyagar.controller``
=====================

Some very simple bots.

"""
# pylint: disable=I0011,C0103
from collections import namedtuple
import asyncio

from pyagar.log import logger
from pyagar.messages import Status, PlayerCell, ScreenAndCamera

Movement = namedtuple('Movement', ['x', 'y'])


[docs]class Controller:
    """
    All bots should inherit from this class.

    """
    def __init__(self, client):
        self.client = client
        self.messages = asyncio.Queue()
        self.cells = {}
        self.player_id = None
        self.alive = False
        self.screen = None

[docs]    def get_name(self):
        """Returns the name of this bot."""
        if not hasattr(self, 'name'):
            return self.__class__.__name__
        else:
            return getattr(self, 'name')


[docs]    def get_movement(self):
        """The method that subclasses must implement."""
        raise NotImplementedError()


    @property
    def predators(self):
        """Cells that can eat me."""
        p = self.player
        if p:
            return [c for c in self.opponents if c.size > p.size * 1.1]
        else:
            return []

    @property
    def edible(self):
        """You can eat cells 10% smaller than you."""
        p = self.player
        if p:
            return [c for c in self.opponents if c.size * 1.1 < p.size]
        else:
            return []

    @property
    def player(self):
        """Returns the player main cell. None if not exists."""
        return self.cells.get(self.player_id)

    @property
    def viruses(self):
        """Returns a list of visible viruses."""
        return [c for c in self.cells.values() if c.is_virus]

    @property
    def opponents(self):
        """Return list of other cells."""
        return [c for c in self.cells.values()
                if c.id != self.player_id and not c.is_virus]

    @asyncio.coroutine
[docs]    def do_move(self):
        """Make a movement."""
        m = self.get_movement()
        if m is not None:
            yield from self.client.move(m.x, m.y)


    @asyncio.coroutine
[docs]    def run(self):
        """The main loop of the bot."""
        logger.info("Running bot '%s'", self.get_name())

        while True:
            data = yield from self.messages.get()
            if isinstance(data, Status):
                for cell in data.cells:
                    self.cells[cell.id] = cell
                for cell in data.dissapears:
                    if cell.id in self.cells:
                        del self.cells[cell.id]
                for eats in data.eat:
                    if eats.eatee == self.player_id:
                        self.alive = False
                    if eats.eatee in self.cells:
                        del self.cells[eats.eatee]
            elif isinstance(data, PlayerCell):
                self.player_id = data.cell.id
                self.alive = True
            elif isinstance(data, ScreenAndCamera):
                self.screen = data.screen
            else:
                pass

            if not self.alive:
                yield from self.client.spawn()
            yield from self.do_move()




[docs]class Closer(Controller):
    """Go to the closer "non-virus" cell, no matter the type."""
    def get_movement(self):
        p = self.player
        o = self.opponents
        if p and o:
            closer = min(o, key=lambda c: abs(c.x-p.x)+abs(c.y-p.y))
            return Movement(closer.x, closer.y)
        else:
            return None



[docs]class Greedy(Controller):
    """Only wants to eat."""
    def get_movement(self):
        o = self.edible
        p = self.player
        if o and p:
            closer = min(o, key=lambda c: abs(c.x-p.x)+abs(c.y-p.y))
            return Movement(closer.x, closer.y)
        else:
            return None



[docs]class Escape(Controller):
    """Escape from bigger opponents."""

    @staticmethod
[docs]    def escape_vector(player, cell):
        """Movement to escape from a cell."""
        ox = (cell.x - player.x)
        oy = (cell.y - player.y)

        return Movement(player.x - ox,
                        player.y - oy)


[docs]    def compound_escape_vector(self, vectors, cells):
        """Returns the sum of all ``vectors``."""
        p = self.player

        xs = [c.x - p.x for c in vectors]
        ys = [c.y - p.y for c in vectors]

        vs = [(x, y, c.size) for x, y, c in zip(xs, ys, cells)]

        x = sum(s / 2 * x for x, _, s in vs if x != 0) * 300
        y = sum(s / 2 * y for _, y, s in vs if y != 0) * 300

        return Movement(x=p.x + x,
                        y=p.y + y)


    def get_movement(self):
        p = self.player
        o = self.predators

        if p and o:
            vectors = [self.escape_vector(p, c) for c in o]
            return self.compound_escape_vector(vectors, o)
        elif p:
            return Movement(x=p.x, y=p.y)



[docs]class Center(Controller):
    """Go to the center."""
    def get_movement(self):
        if self.player and self.screen:
            return Movement(x=self.screen.x2 / 2, y=self.screen.y2 / 2)



[docs]class EatWhenNoPredators(Escape, Greedy, Center, Controller):
    """Only eats when all visible cells are smaller then itself."""
    escape = Escape.get_movement
    eat = Greedy.get_movement
    nothing_to_do = Center.get_movement

    def get_movement(self):
        p = self.player
        if p:
            if not self.predators:
                if self.edible:
                    return self.eat()
                else:
                    return self.nothing_to_do()
            else:
                return self.escape()
        else:
            return None
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  Source code for pyagar.cmdline

"""
``pyagar.cmdline``
==================

Provides the cmdline facility.

"""
import argparse
import asyncio
import imp
import logging
import sys
import textwrap

from pyagar import LOOP, NICK, VERSION


[docs]def pyagar_parser():
    """Generates the argument parser."""
    parser = argparse.ArgumentParser()

    # General options
    parser.add_argument(
        "--disable-hw",
        action="store_true",
        help="disable hardware acceleration")
    parser.add_argument(
        "-n",
        "--nick",
        help="player cell's nickname",
        default=NICK)
    parser.add_argument(
        "-d",
        "--debug",
        action="count",
        dest="debug",
        help=("enable debug mode; "
              "use multiple times to increase the debug level"))
    parser.add_argument(
        "-r",
        "--region",
        help="the region you want to connect to",
        default="EU-London")

    parser.add_argument(
        "-s",
        "--save",
        help=("save the gameplay in a file; "
              "you can replay it later using the ``replay`` command"))

    parser.add_argument('--version', action='version',
                        version='%(prog)s ' + VERSION)

    party = parser.add_mutually_exclusive_group(required=False)
    party.add_argument(
        '--create-party',
        help="create a new party and print the shared token",
        action='store_true')
    party.add_argument(
        '--join-party',
        help="join an already created party",
        action='store')

    # Subcommands
    subparsers = parser.add_subparsers(dest="command")

    # List regions subcommand
    subparsers.add_parser(
        "list-regions",
        help="print a table with the list of available regions")

    # Play subcommand
    subparsers.add_parser(
        "play",
        help="start a new game")

    # Spectate subcommand
    subparsers.add_parser(
        "spectate",
        help="connect to the server in spectator mode")

    # Bot subcommand
    bot = subparsers.add_parser(
        "bot",
        help=("like ``play`` mode but the cell is controlled by a "
              "``Controller`` class"))

    group = bot.add_mutually_exclusive_group(required=True)
    group.add_argument(
        '--list-types',
        action='store_true',
        help="print a table with the available ``Controllers``")
    group.add_argument(
        '--type',
        action='store',
        help="type of controller to use")
    group.add_argument(
        '--from-file',
        action='store',
        help="use a controller from a python file")

    # Replay subcommand
    replay = subparsers.add_parser(
        "replay",
        help="play back a recorded gameplay")
    replay.add_argument(
        'gameplay_file',
        nargs=1,
        help="full path to the record file")

    return parser



[docs]def pyagar(argv=None):
    """pyagar cli interface."""
    from pyagar.client import Client
    from pyagar.log import logger
    from pyagar.utils import hub, GameplaySaver, GameReplay
    from pyagar.visual import Visualizer

    args = pyagar_parser().parse_args(argv)
    if args.command is None:
        logger.error("No subcommand present. To play execute: 'pyagar play'")
        sys.exit(1)

    coros = []
    dsts = []

    if args.debug is not None:
        logger.setLevel(logging.DEBUG)

        if args.debug > 1:
            from pyagar.utils import Output
            output = Output()
            coros.append(output.run())
            dsts.append(output)
    else:
        logger.setLevel(logging.INFO)

    logger.info("Starting pyagar!")
    if VERSION:
        logger.info("Version %s", VERSION)

    if args.command == "replay":
        visualizer = Visualizer(
            None,
            view_only=True,
            hardware=not args.disable_hw)
        dsts.append(visualizer)
        
        replayer = GameReplay(args.gameplay_file[0])

        coros.append(replayer.run())
        coros.append(visualizer.run())
        coros.append(hub(replayer, *dsts))

    else:
        party = args.create_party or args.join_party or False
        client = Client(args.nick, region=args.region, party=party)
        coros.append(client.read())

        visualizer = Visualizer(
            client,
            view_only=args.command != "play",
            hardware=not args.disable_hw)
        coros.append(visualizer.run())
        dsts.append(visualizer)

        if args.command == "list-regions":
            from pyagar.utils import print_regions
            print_regions(client.get_regions())
            sys.exit(0)
        elif args.command == "bot":
            if args.list_types:
                print("Available bot types:\n")
                from pyagar.control import Controller
                for cls in Controller.__subclasses__():
                    doc = cls.__doc__ if cls.__doc__ else '**Not documented**'
                    dedented_text = textwrap.dedent(doc).strip()
                    name = ' * %s: ' % cls.__name__
                    msg = textwrap.fill(
                        dedented_text,
                        initial_indent=name,
                        subsequent_indent='    ')
                    print(msg)
                sys.exit(0)
            elif args.type:
                from pyagar import control
                if not hasattr(control, args.type):
                    print("Unknown bot type")
                    sys.exit(1)
                else:
                    bot = getattr(control, args.type)
                    if (not issubclass(bot, control.Controller) or
                            bot is control.Controller):
                        print("Invalid bot type.")
                        sys.exit(1)
                    else:
                        controller = bot(client)
                        coros.append(controller.run())
                        dsts.append(controller)
            elif args.from_file:
                from pyagar.control import Controller
                module = imp.load_source('botmodule', args.from_file)
                if (not hasattr(module, 'UserBot') or
                        not issubclass(module.UserBot, Controller)):
                    print("Invalid bot.")
                else:
                    controller = module.UserBot(client)
                    coros.append(controller.run())
                    dsts.append(controller)

        if args.save is not None:
            saver = GameplaySaver(args.save)
            coros.append(saver.run())
            dsts.append(saver)

        coros.append(hub(client, *dsts))

        LOOP.run_until_complete(client.connect())

        if args.command == "spectate":
            LOOP.run_until_complete(client.spectate())

    game = asyncio.wait(coros, return_when=asyncio.FIRST_COMPLETED)
    done, _ = LOOP.run_until_complete(game)
    for coro in done:
        try:
            coro.result()
        except:
            logger.exception("Exception running coroutine.")

    logger.info("Bye!")



def winlaunch():
    import os
    BASE = os.path.join(
        os.path.realpath(os.path.dirname(__file__)), '..', '..')

    import sys
    sys.path.insert(0, os.path.join(BASE, 'pkgs'))
    
    os.environ['PYSDL2_DLL_PATH'] = os.path.join(BASE, 'lib', 'x86')
    
    from pyagar.cmdline import pyagar
    pyagar(['play'])
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  Source code for pyagar.client

"""
``pyagar.client``
=================

This module contains the Client class.

"""
# pylint: disable=I0011,C0103
import base64
import random
import struct
import asyncio
import requests


from pyagar.log import logger


INIT_TOKEN = '154669603'
PROTO_VERSION = 5
USER_AGENT = (
    'Mozilla/5.0 (X11; Linux x86_64) AppleWebKit/537.36 (KHTML, like Gecko) '
    'Chrome/43.0.2357.125 Safari/537.36')

#
# <monkeypatch>
# Monkeypatch the websockets library to bypass agar.io "limitations".
#
from websockets import client

[docs]def build_request(set_header):
    """
    Build a handshake request to send to the server.

    Return the `key` which must be passed to :func:`check_response`.
    """
    rand = bytes(random.getrandbits(8) for _ in range(16))
    key = base64.b64encode(rand).decode()
    set_header('Connection', 'Upgrade')
    set_header('Sec-WebSocket-Extensions', 'permessage-deflate; client_max_window_bits')
    set_header('Sec-WebSocket-Key', key)
    set_header('Sec-WebSocket-Version', '13')
    set_header('Upgrade', 'websocket')
    return key


client.USER_AGENT = USER_AGENT
client.build_request = build_request
#
# </monkeypatch>
#
from pyagar import messages
import websockets


[docs]class Client:
    """
    The client.

    Manages the connection, receives the data from the server and sends
    back any command requested by the player.

    """
    def __init__(self, nick, region='EU-London', party=False):
        self.nick = nick
        self.region = region
        self.server = None
        self.token = None
        self.party = party
        if self.party is True:
            self.create_party()
        self.ws = None
        self.connected = asyncio.Event()
        self.messages = asyncio.Queue()

[docs]    def create_party(self):
        """Create a new party."""
        logger.info("Creating a new party.")
        region = b":".join((self.region.encode('ascii'), b"party"))
        data = b"\n".join((region, INIT_TOKEN.encode('ascii')))
        res = requests.post('https://m.agar.io/',
                            data=data,
                            headers={'Origin': 'http://agar.io',
                                     'User-Agent': USER_AGENT,
                                     'Referer': 'http://agar.io/'})

        self.server, self.token, _ = res.text.split('\n')
        logger.debug("Server: %s", self.server)
        logger.info("Party Token: %s", self.token)


    @classmethod
[docs]    def get_regions(cls):
        """Request the list of regions."""
        res = requests.get('https://m.agar.io/info')
        return res.json().get('regions', {})


[docs]    def get_server(self):
        """Requests a new server and token."""
        if not self.party:
            url = 'https://m.agar.io/'
            data = b"\n".join((self.region.encode('ascii'),
                               INIT_TOKEN.encode('ascii')))
        else:
            url = 'https://m.agar.io/getToken'
            data = self.party.encode("ascii")

        res = requests.post(url,
                            data=data,
                            headers={'Origin': 'http://agar.io',
                                     'User-Agent': USER_AGENT,
                                     'Referer': 'http://agar.io/'})

        if not self.party:
            self.server, self.token, _ = res.text.split('\n')
        else:
            self.server = res.text.strip('\n')
            self.token = self.party
        logger.debug("Server: %s", self.server)
        logger.debug("Token: %s", self.token)


    @asyncio.coroutine
[docs]    def connect(self):
        """Connects to the server."""
        if self.server is None:
            self.get_server()

        logger.info("Connecting to server %s", self.server)
        self.ws = yield from websockets.connect("ws://" + self.server,
                                                origin='http://agar.io')
        yield from self.ws.send(struct.pack("<BI", 254, PROTO_VERSION))
        yield from self.ws.send(struct.pack("<BI", 255, int(INIT_TOKEN)))

        # Send token
        msg = struct.pack("B" + ("B" * len(self.token)),
                          80, *[ord(c) for c in self.token])

        yield from self.ws.send(msg)
        logger.debug("Connected!")
        self.connected.set()


    @asyncio.coroutine
[docs]    def spawn(self):
        """Sends the ``spawn`` command."""
        yield from self.connected.wait()
        rawnick = self.nick.encode('utf-8')
        msg = struct.pack("<B" + ("H" * len(rawnick)),
                          0, *rawnick)
        yield from self.ws.send(msg)
        logger.debug("Spawn sent.")


    @asyncio.coroutine
[docs]    def split(self):
        """Sends the ``split cell`` command."""
        yield from self.connected.wait()
        msg = struct.pack("<B", 17)
        yield from self.ws.send(msg)
        logger.debug("Split sent.")


    @asyncio.coroutine
[docs]    def eject(self):
        """Sends the ``mass eject`` command."""
        yield from self.connected.wait()
        msg = struct.pack("<B", 21)
        yield from self.ws.send(msg)
        logger.debug("Eject sent.")


    @asyncio.coroutine
[docs]    def read(self):
        """Read, decode and queue data packets from the server."""
        while True:
            yield from self.connected.wait()
            data = yield from self.ws.recv()
            if data is None:
                self.connected.clear()
                self.server = self.token = None
                yield from self.connect()
                continue
            msg = messages.MSG(data)
            if msg.data is None:
                logger.warning("Unknown message %r", msg)
            else:
                yield from self.messages.put(msg.data)


    @asyncio.coroutine
[docs]    def move(self, x, y):
        """Sends the ``movement`` command."""
        yield from self.connected.wait()
        yield from self.ws.send(struct.pack("<BddI", 16, x, y, 0))
        logger.debug("Move sent (x=%s, y=%s)", x, y)


    @asyncio.coroutine
[docs]    def spectate(self):
        """Initiates the spectator mode."""
        yield from self.connected.wait()
        yield from asyncio.sleep(2)
        yield from self.ws.send(struct.pack("B", 1))
        logger.debug("Spectate sent.")
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  Source code for pyagar.visual

"""
``pyagar.visual``
=================

Provides the default visualizer.

"""
# pylint: disable=C0103
import asyncio
import ctypes
import math
import os
import time
import warnings

try:
    from sdl2 import sdlgfx
    from sdl2 import sdlttf
    import sdl2
    import sdl2.ext
except ImportError:
    warnings.warn("Can't import pysdl2. The visualizer is not available.")

from pyagar.log import logger
from pyagar.messages import Camera
from pyagar.messages import Status
from pyagar.messages import ScreenAndCamera
from pyagar.messages import CameraPosition
from pyagar.messages import PlayerCell
from pyagar.messages import Leaderboard

FRAME_RATE = 60

HERE = os.path.realpath(os.path.dirname(__file__))

FONT_PATH = os.path.join(HERE, 'static', 'Ubuntu-R.ttf')


class SDLError(Exception):
    pass


[docs]def asrt(code):
    """
    If there is an error on a SDL call raise an exception with the error
    description.

    """
    if isinstance(code, int):
        if code != 0:
            raise SDLError(sdl2.SDL_GetError())
        else:
            return code
    elif hasattr(code, 'contents'):
        try:
            code.contents
        except ValueError as exc:
            raise SDLError(exc)
        else:
            return code
    else:
        return code



[docs]class Visualizer:
    """
    SDL based visualizer.

    """
    def __init__(self, client, view_only=False, hardware=True):
        self.names = dict()
        self.messages = asyncio.Queue()
        self.client = client
        self.view_only = view_only
        self.players = dict()
        self.player_id = None

        self.renderer = None
        if hardware:
            self.renderer_flags = sdl2.SDL_RENDERER_ACCELERATED
        else:
            self.renderer_flags = sdl2.SDL_RENDERER_SOFTWARE

        self.mouse_x = self.mouse_y = None
        self.move = None
        self.last_move = None

        self.now = self.last = self.last_move_send = time.monotonic()

        self.window_w = None
        self.window_h = None
        self.ref_rate = None

        self.stage_w = None
        self.stage_h = None

        #: The game board information sent by the server.
        self._gamescreen = None
        self.gamescreen_w = None
        self.gamescreen_h = None

        #: The texture we draw to.
        self.stage = None

        #: The window where we show the game.
        self.window = None

        self._camera = None

        self.fullscreen = False
        self.user_zoom = 0
        self.pixel_format = None
        self.font = {}

        self.renderer_info = sdl2.SDL_RendererInfo()

        self.leaderboard = None

    def update_leaderboard(self, data):
        lines = []

        max_width = ctypes.c_int(0)
        total_height = 0

        def write_line(msg, size):
            nonlocal max_width
            nonlocal total_height
            surface = asrt(sdlttf.TTF_RenderUTF8_Blended(
                self.font[size],
                msg.encode('utf-8'),
                sdl2.SDL_Color(255, 255, 255, 255)))

            texture = asrt(sdl2.SDL_CreateTextureFromSurface(
                self.renderer,
                surface))

            sdl2.SDL_FreeSurface(surface)
            lines.append(texture)

            # Update max_width.
            width = ctypes.c_int(0)
            height = ctypes.c_int(0)
            sdlttf.TTF_SizeUTF8(
                self.font[size],
                msg.encode('utf-8'),
                width,
                height)
            max_width = max(max_width, width, key=lambda c: c.value)
            total_height += height.value

        write_line("Leaderboard", 64)
        for idx, cell in enumerate(data.players):
            write_line(str(idx) + '. ' + cell.name, 32)

        if self.leaderboard is not None:
            sdl2.SDL_DestroyTexture(self.leaderboard)

        self.leaderboard = sdl2.SDL_CreateTexture(
            self.renderer,
            self.pixel_format,
            sdl2.SDL_TEXTUREACCESS_TARGET,
            max_width.value,
            total_height)

        sdl2.SDL_SetRenderTarget(self.renderer,
                                 self.leaderboard)
        sdl2.SDL_SetRenderDrawColor(self.renderer, 0, 0, 0, 128)
        sdl2.SDL_RenderClear(self.renderer)

        # Copy all strings to the leaderboard's texture.
        h = ctypes.c_int(0)
        w = ctypes.c_int(0)
        offset_height = 0
        for line in lines:
            asrt(sdl2.SDL_QueryTexture(line, None, None, w, h))
            asrt(sdl2.SDL_RenderCopy(
                    self.renderer,
                    line,
                    None,
                    sdl2.SDL_Rect(0, offset_height, w.value, h.value)))
            offset_height += h.value
            sdl2.SDL_DestroyTexture(line)

        sdl2.SDL_SetTextureBlendMode(
            self.leaderboard,
            sdl2.SDL_BLENDMODE_BLEND)

    def get_capabilities(self):
        asrt(sdl2.SDL_GetRendererInfo(self.renderer, self.renderer_info))
        logger.debug("Renderer max texture size: %dx%d",
                     self.renderer_info.max_texture_width,
                     self.renderer_info.max_texture_height)
        flags = "|".join(filter(None,
            (('SDL_RENDERER_SOFTWARE'
              if sdl2.SDL_RENDERER_SOFTWARE & self.renderer_info.flags
              else ''),
             ('SDL_RENDERER_ACCELERATED'
              if sdl2.SDL_RENDERER_ACCELERATED & self.renderer_info.flags
              else ''),
             ('SDL_RENDERER_PRESENTVSYNC'
              if sdl2.SDL_RENDERER_PRESENTVSYNC & self.renderer_info.flags
              else ''),
             ('SDL_RENDERER_TARGETTEXTURE'
              if sdl2.SDL_RENDERER_TARGETTEXTURE & self.renderer_info.flags
              else ''))))
        logger.debug("Renderer capabilities: %s", flags)

[docs]    def tr_game2stage_coords(self, x, y):
        """Translate from game cords to stage coordinates."""
        if self.gamescreen is None:
            raise ValueError("Screen is not setted.")
        else:
            s_x = self.remap(x,
                             self.gamescreen.x1,
                             self.gamescreen.x2,
                             0,
                             self.stage_w)
            s_y = self.remap(y,
                             self.gamescreen.y1,
                             self.gamescreen.y2,
                             0,
                             self.stage_h)
            return int(s_x), int(s_y)


[docs]    def tr_game2stage_size(self, size):
        """Translate a size (in pixels) from game to stage."""
        if self.gamescreen is None:
            raise ValueError("Screen is not setted.")
        else:
            size = size ** 2
            gs_area = ((self.gamescreen.x2 - self.gamescreen.x1) * 
                       (self.gamescreen.y2 - self.gamescreen.y1))
            st_area = self.stage_w * self.stage_h

            return int(math.sqrt(st_area * size / gs_area))



    @staticmethod
[docs]    def remap(o_val, o_min, o_max, n_min, n_max):
        """Map a value from one range to another."""
        o_range = (o_max - o_min)  
        n_range = (n_max - n_min)  
        n_value = (((o_val - o_min) * n_range) / o_range) + n_min
        return n_value


[docs]    def tr_win2game_coords(self, x, y):
        """Translate from window coords to game coordinates."""
        cell = self.players.get(self.player_id)
        if cell is None:
            return None
        else:
            camera = self.camera_rect

            # Camera rect
            c_x1 = camera.x
            c_x2 = camera.x + camera.w
            c_y1 = camera.y
            c_y2 = camera.y + camera.h

            # Window rect
            w_x1 = 0
            w_x2 = self.window_w
            w_y1 = 0
            w_y2 = self.window_h

            on_camera_x = self.remap(x, w_x1, w_x2, c_x1, c_x2)
            on_camera_y = self.remap(y, w_y1, w_y2, c_y1, c_y2)

            m_x = int(self.remap(on_camera_x,
                                 0,
                                 self.stage_w,
                                 self.gamescreen.x1,
                                 self.gamescreen.x2))
            m_y = int(self.remap(on_camera_y,
                                 0,
                                 self.stage_h,
                                 self.gamescreen.y1,
                                 self.gamescreen.y2))

            return m_x, m_y


    @property
    def gamescreen(self):
        return self._gamescreen

    @gamescreen.setter
    def gamescreen(self, value):
        self._gamescreen = value

        self.gamescreen_w = int(value.x2 - value.x1)
        if self.gamescreen_w > self.renderer_info.max_texture_width:
            self.stage_w = self.renderer_info.max_texture_width
        else:
            self.stage_w = self.gamescreen_w

        self.gamescreen_h = int(value.y2 - value.y1)
        if self.gamescreen_h > self.renderer_info.max_texture_height:
            self.stage_h = self.renderer_info.max_texture_height
        else:
            self.stage_h = self.gamescreen_h

        if self.stage is not None:
            sdl2.SDL_DestroyTexture(self.stage)
        self.stage = sdl2.SDL_CreateTexture(
            self.renderer,
            self.pixel_format,
            sdl2.SDL_TEXTUREACCESS_TARGET,
            self.stage_w,
            self.stage_h)

    @property
    def camera(self):
        return self._camera

    @camera.setter
    def camera(self, value):
        self._camera = value

    @property
    def camera_rect(self):
        x, y = self.tr_game2stage_coords(self.camera.x, self.camera.y)

        zoom = self.camera.zoom + self.user_zoom / 1000

        w = int(self.stage_w * zoom)
        h = int(self.stage_h * zoom)

        w = int(w * self.window_w / self.window_h)

        x = int(x - w / 2)
        y = int(y - h / 2)

        if x + w > self.stage_w:
            x = self.stage_w - w
        if y + h > self.stage_h:
            y = self.stage_h - h
        if x < 0:
            x = 0
        if y < 0:
            y = 0

        return sdl2.SDL_Rect(x, y, w, h)

    @staticmethod
    def hex2color(h):
        i = int(h, base=16)
        return sdl2.SDL_Color((i & 0xff0000) >> 16,
                              (i & 0x00ff00) >> 8,
                              (i & 0x0000ff),
                              255)

    def get_font(self, size):
        size = size / 4
        best = min(self.font.keys(), key=lambda x: abs(size-x))
        return self.font[best]

[docs]    def refresh(self):
        """
        Draw the current status of the game in ``window``.

        The overall process is:

          1. The server send information about the board size and status.

          1.1. We keep the information about the board in ``gamescreen``.

          2. We draw the game in the texture ``stage``. This texture can
             be smaller than ``gamescreen``.

          3. The rectangle ``camera`` (in game coordinates) is copied from
             ``stage`` to ``window``.

        """
        main = self.players.get(self.player_id)
        if main:
            self.camera = Camera(main.x, main.y, 0.085)

        camera = self.camera_rect

        # Set background
        sdl2.SDL_SetRenderTarget(self.renderer,
                                 self.stage)
        sdl2.SDL_SetRenderDrawColor(self.renderer, 0, 0, 0, 255)
        sdl2.SDL_RenderClear(self.renderer)

        # Draw the cells (Viruses last)
        cells = sorted(self.players.values(),
                       key=lambda c: (int(c.is_virus), c.size))
        for cell in cells:
            if cell.id == self.player_id:
                if self.client is not None:
                    label = self.client.nick
                else:
                    label = "PLAYER"
            else:
                label = self.names.get(cell.id)

            x, y = self.tr_game2stage_coords(cell.x, cell.y)
            size = self.tr_game2stage_size(cell.size)

            # Cell border
            fill_color = int('ff' + cell.color, base=16)

            r = int(cell.color[:2], base=16)
            g = int(cell.color[2:4], base=16)
            b = int(cell.color[4:], base=16)
            border_color = int('ff%0.2x%0.2x%0.2x' %
                               (r - 0x10 if r > 0x10 else 0,
                                g - 0x10 if g > 0x10 else 0,
                                b - 0x10 if b > 0x10 else 0),
                               base=16)

            if cell.is_virus:
                border_size = int(size / 5)
            else:
                border_size = int(size / 25)

            # Cell border
            sdlgfx.filledCircleColor(self.renderer, x, y,
                                     size,
                                     border_color)

            # Cell fill
            sdlgfx.filledCircleColor(self.renderer, x, y,
                                     size - border_size,
                                     fill_color)
            if label:
                try:
                    text = asrt(sdlttf.TTF_RenderUTF8_Blended(
                        self.get_font(size),
                        label.encode('utf-8', errors='ignore'),
                        sdl2.SDL_Color(255, 255, 255, 255),
                        ))

                    text_texture = asrt(sdl2.SDL_CreateTextureFromSurface(
                        self.renderer,
                        text))

                    asrt(sdl2.SDL_FreeSurface(text.contents))
                    asrt(sdl2.SDL_RenderCopy(
                            self.renderer,
                            text_texture,
                            None,
                            sdl2.SDL_Rect(int(x-size*0.75),
                                          int(y-size*0.50),
                                          int(size*1.5),
                                          int(size))))
                    asrt(sdl2.SDL_DestroyTexture(text_texture))
                except SDLError:
                    logger.exception("Error labeling cell.")


        # Set background in window
        sdl2.SDL_SetRenderTarget(self.renderer, None)
        sdl2.SDL_SetRenderDrawColor(self.renderer, 0, 0, 0, 255)
        sdl2.SDL_RenderClear(self.renderer)

        # Copy the stage
        sdl2.SDL_RenderCopy(self.renderer,
                            self.stage,
                            camera,
                            sdl2.SDL_Rect(0, 0, self.window_w, self.window_h))

        if self.leaderboard is not None:
            sdl2.SDL_RenderCopy(
                self.renderer,
                self.leaderboard,
                None,
                sdl2.SDL_Rect(
                    int(self.window_w * 5 / 6),
                    0,
                    int(self.window_w / 6),
                    int(self.window_h * 2 / 3)))

        # Refresh
        sdl2.SDL_RenderPresent(self.renderer)



    def get_screen_size(self):
        display = sdl2.SDL_DisplayMode()
        ref_rate = FRAME_RATE
        size = None
        for idx in range(sdl2.SDL_GetNumVideoDisplays()):
            res = sdl2.SDL_GetCurrentDisplayMode(idx, display)
            if res == 0:
                if size:
                    size = min(display.w, display.h, size)
                else:
                    size = min(display.w, display.h)
                ref_rate = min(ref_rate, display.refresh_rate)

        if size and ref_rate:
            self.window_w = self.window_h = int(size * 0.8)
            self.ref_rate = ref_rate
        else:
            print("Error getting display mode.")

    def create_window(self):
        if self.renderer is not None:
            sdl2.SDL_DestroyRenderer(self.renderer)
        if self.window is not None:
            sdl2.SDL_DestroyWindow(self.window.window)

        self.window = sdl2.ext.Window(
            "pyagar",
            size=(self.window_w, self.window_h),
            flags=sdl2.SDL_WINDOW_RESIZABLE)

        self.window.show()
        self.renderer = sdl2.SDL_CreateRenderer(
            self.window.window,
            -1,
            self.renderer_flags)
        self.get_capabilities()

        display = sdl2.SDL_DisplayMode()
        sdl2.SDL_GetWindowDisplayMode(self.window.window,
                                      display)
        self.pixel_format = display.format

        if self._gamescreen is not None:
            self.gamescreen = self._gamescreen

    def toggle_fullscreen(self):
        if self.fullscreen:
            logger.debug("Fullscreen OFF")
            self.create_window()
            sdl2.SDL_SetWindowSize(self.window.window,
                                   self.window_w,
                                   self.window_h)
            self.fullscreen = False
        else:
            logger.debug("Fullscreen ON")
            sdl2.SDL_SetWindowFullscreen(
                self.window.window,
                sdl2.SDL_WINDOW_FULLSCREEN)
            self.fullscreen = True

    @asyncio.coroutine
    def run(self):
        sdl2.ext.init()
        sdlttf.TTF_Init()
        self.get_screen_size()

        for i in range(5, 10):
            size = 2**i
            self.font[size] = sdlttf.TTF_OpenFont(
                FONT_PATH.encode('ascii'),
                size)

        self.last = time.monotonic()

        self.create_window()

        # Window creation, we wait for a ScreenAndCamera message.
        while True:
            data = yield from self.messages.get()
            if isinstance(data, ScreenAndCamera):
                self.gamescreen = data.screen
                self.camera = Camera(data.camera.x, data.camera.y, 0.085)
                break

        # Play
        while True:
            try:
                data = yield from asyncio.wait_for(self.messages.get(),
                                                   1 / self.ref_rate)
            except asyncio.TimeoutError:
                data = None

            if isinstance(data, PlayerCell):
                self.player_id = data.cell.id
            elif isinstance(data, CameraPosition):
                self.camera = data.camera
            elif isinstance(data, Leaderboard):
                self.update_leaderboard(data)
            elif isinstance(data, Status):
                for cell in data.cells:
                    self.players[cell.id] = cell
                    if cell.name:
                        self.names[cell.id] = cell.name
                for cell in data.dissapears:
                    if cell.id in self.players:
                        del self.players[cell.id]
                for eats in data.eat:
                    if eats.eatee == self.player_id:
                        self.player_id = None
                    if eats.eatee in self.players:
                        del self.players[eats.eatee]

            # Read sdl events
            for event in sdl2.ext.get_events():
                if event.type == sdl2.SDL_QUIT:
                    logger.debug("QUIT event received.")
                    return
                elif event.type == sdl2.SDL_WINDOWEVENT:
                    if event.window.event == sdl2.SDL_WINDOWEVENT_RESIZED:
                        self.window_w = event.window.data1
                        self.window_h = event.window.data2
                        logger.debug("Window resized %dx%d",
                                     event.window.data1,
                                     event.window.data2)
                elif event.type == sdl2.SDL_KEYDOWN:
                    if event.key.keysym.sym == sdl2.SDLK_f:
                        self.toggle_fullscreen()
                    elif event.key.keysym.sym == sdl2.SDLK_ESCAPE:
                        if self.fullscreen:
                            self.toggle_fullscreen()
                        else:
                            logger.debug("User pressed ESC, exiting.")
                            return
                elif event.type == sdl2.SDL_MOUSEWHEEL:
                    self.user_zoom += event.wheel.y
                    if self.user_zoom > 50:
                        self.user_zoom = 50
                    elif self.user_zoom < -50:
                        self.user_zoom = -50
                    else:
                        logger.debug("UserZoom: %r", self.user_zoom)
                if not self.view_only:
                    if event.type == sdl2.SDL_KEYDOWN:
                        if event.key.keysym.sym == sdl2.SDLK_SPACE:
                            logger.debug("SPACE key pressed.")
                            asyncio.async(self.client.split())
                        elif event.key.keysym.sym == sdl2.SDLK_w:
                            logger.debug("W key pressed.")
                            asyncio.async(self.client.eject())
                    elif event.type == sdl2.SDL_MOUSEMOTION:
                        self.mouse_x = event.motion.x
                        self.mouse_y = event.motion.y
                        self.move = self.tr_win2game_coords(self.mouse_x,
                                                            self.mouse_y)
                    elif (event.type == sdl2.SDL_MOUSEBUTTONDOWN and
                          event.button.button == sdl2.SDL_BUTTON_LEFT):
                        logger.debug("Mouse button pressed.")
                        asyncio.async(self.client.spawn())

            self.now = time.monotonic()

            if self.move is not None:
                if self.move != self.last_move:
                    asyncio.async(self.client.move(*self.move))
                    self.last_move = self.move
                    self.last_move_send = self.now
                elif self.now - self.last_move_send > 0.05:
                    self.move = self.tr_win2game_coords(self.mouse_x,
                                                        self.mouse_y)
                    if self.move:
                        asyncio.async(self.client.move(*self.move))
                        self.last_move = self.move
                        self.last_move_send = self.now

            delay = abs(self.last - self.now)
            if self.messages.empty() and delay > 1 / self.ref_rate:
                self.refresh()
                self.last = self.now
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  Source code for pyagar.messages

"""
``pyagar.messages``
===================

Protocol implementation.

"""
# pylint: disable=I0011,C0103
from abc import ABCMeta, abstractmethod
from collections import namedtuple
from enum import Enum
import struct

INT8 = "b"
INT16 = "h"
INT32 = "i"
INT64 = "q"
UINT8 = "B"
UINT16 = "H"
UINT32 = "I"
UINT64 = "Q"
FLOAT32 = "f"
FLOAT64 = "d"

Cell = namedtuple("Cell", ['id', 'x', 'y', 'size', 'color', 'is_virus',
                           'name'])
Screen = namedtuple("Screen", ["x1", "y1", "x2", "y2"])
Camera = namedtuple("Camera", ["x", "y", "zoom"])
Player = namedtuple("Player", ["id", "name"])
Eat = namedtuple("Eat", ["eater", "eatee"])
Dissapear = namedtuple("Dissapear", ["id"])
PlayerID = namedtuple("PlayerID", ["id"])


[docs]class BaseMSG(metaclass=ABCMeta):
    """
    All messages inherits from this class.

    Contains utility methods for unpack the data.

    """
    def __init__(self, buf, offset=0):
        self.buf = buf
        self.offset = offset
        self.parse()

[docs]    def get(self, ctype):
        """Unpack the given ``ctype`` and update the offset."""
        s = struct.unpack_from(ctype, self.buf, offset=self.offset)
        self.offset += struct.calcsize(ctype)
        if len(s) == 1:
            return s[0]
        else:
            return list(s)


[docs]    def getUint8(self):
        """Unpack an ``UINT8``."""
        return self.get(UINT8)


[docs]    def getInt8(self):
        """Unpack an ``INT8``."""
        return self.get(INT8)


[docs]    def getUint16(self):
        """Unpack an ``UINT16``."""
        return self.get(UINT16)


[docs]    def getInt16(self):
        """Unpack an ``INT16``."""
        return self.get(INT16)


[docs]    def getUint32(self):
        """Unpack an ``UINT32``."""
        return self.get(UINT32)


[docs]    def getInt32(self):
        """Unpack an ``INT32``."""
        return self.get(INT32)


[docs]    def getFloat32(self):
        """Unpack an ``FLOAT32``."""
        return self.get(FLOAT32)


[docs]    def getUint64(self):
        """Unpack an ``UINT64``."""
        return self.get(UINT64)


[docs]    def getInt64(self):
        """Unpack an ``INT64``."""
        return self.get(INT64)


[docs]    def getFloat64(self):
        """Unpack an ``FLOAT64``."""
        return self.get(FLOAT64)


[docs]    def string(self, ctype=UINT16):
        """Unpack a string."""
        bls = struct.calcsize(ctype)
        def _get():
            """Generate the secuence of characters to the Null."""
            while True:
                d = struct.unpack_from(ctype, self.buf, offset=self.offset)[0]
                self.offset += bls
                if d == 0:
                    break
                else:
                    yield d

        return "".join(chr(c) for c in _get())


    @abstractmethod
[docs]    def parse(self):
        """This method must be implemented in the message subclass."""
        pass




[docs]class Status(BaseMSG):
    """
    The status of the stage.

    Who eats who, what is visible, what dissapears...

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.cells = []
        self.eat = []

        self.num = self.getUint16()
        for _ in range(self.num):
            self.eat.append(Eat(eater=self.getUint32(),
                                eatee=self.getUint32()))

        _id = self.getUint32()
        while _id != 0:
            x = self.getInt32()
            y = self.getInt32()
            size = self.getInt16()

            # Get Cell Color
            color = "%06x" % (self.getUint8() << 16 |
                              self.getUint8() << 8  |
                              self.getUint8())

            k = self.getUint8()
            is_virus = bool(k & 1)
            # r = (k & 16)

            if k & 2:
                self.offset += 4
            elif k & 4:
                self.offset += 8
            elif k & 8:
                self.offset += 16

            name = self.string() or None
            self.cells.append(Cell(_id, x, y, size, color, is_virus, name))

            _id = self.getUint32()

        self.balls_on_screen = self.getUint32()
        self.dissapears = []
        for _ in range(self.balls_on_screen):
            self.dissapears.append(Dissapear(self.getUint32()))


    def __repr__(self):
        return "Eat=%r\nCells=%r\nDissapears=%r\n" % (self.eat, self.cells,
                                                      self.dissapears)



[docs]class Leaderboard(BaseMSG):
    """
    The ``Leaderboard``.

    The top bigger cells in descending order.

    This message is only received in ``FFA`` and ``Experimental`` mode.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.players = []
        for _ in range(self.getUint32()):
            self.players.append(Player(id=self.getUint32(),
                                       name=self.string()))


    def __repr__(self):
        return repr(self.players)



[docs]class TeamsScore(BaseMSG):
    """
    The ``TeamScore``.

    The percent of mass of each team.

    This message is only received in the ``Team`` mode.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.numteams = self.getUint32()
        self.players = [self.getFloat32() for i in range(self.numteams)]


    def __repr__(self):
        return repr(self.players)



[docs]class ScreenAndCamera(BaseMSG):
    """
    Screen and Camera position, all in one.

    This message is the first message in the stream.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.screen = Screen(x1=self.getFloat64(),
                             y1=self.getFloat64(),
                             x2=self.getFloat64(),
                             y2=self.getFloat64())

        self.camera = Camera(x=(self.screen.x2 + self.screen.x1) / 2,
                             y=(self.screen.y2 + self.screen.y1) / 2,
                             zoom=1)


    def __repr__(self):
        return "%s %s" % (self.screen, self.camera)



[docs]class CameraPosition(BaseMSG):
    """
    Change in the camera position and/or the zoom.

    Only received in ``Spectate`` mode.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.camera = Camera(x=self.getFloat32(),
                             y=self.getFloat32(),
                             zoom=self.getFloat32())


    def __repr__(self):
        return repr(self.camera)



[docs]class PlayerCell(BaseMSG):
    """
    ID of the player.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.cell = PlayerID(self.getUint32())


    def __repr__(self):
        return repr(self.cell)



[docs]class ResetSomething(BaseMSG):
    """
    This message is present in the code but never seen.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        pass




[docs]class SetQARA(BaseMSG):
    """
    This message is present in the code but never seen.

    """
[docs]    def parse(self):
        """Unpacks the data."""
        self.ca = self.getInt16()
        self.da = self.getInt16()
        self.sa = True




[docs]class MSGType(Enum):
    """
    This enum contains the identifier of each message along with the
    name of the class which parses it.

    """
    Status = 16
    CameraPosition = 17
    ResetSomething = 20
    SetQARA = 21
    PlayerCell = 32
    Leaderboard = 49
    TeamsScore = 50
    ScreenAndCamera = 64

    @property
    def cls(self):
        """Returns the parser class of this enum."""
        return globals().get(self.name)



[docs]class MSG(BaseMSG):
    """
    All messages.

    This class identify the specific message type and calls the proper
    parser.

    """
[docs]    def parse(self):
        """Unpacks the message identifier and instantiate the parser."""
        c = self.get("B")
        if c == 240:
            self.offset += 5
            c = self.get("B")

        self.msgtype = c
        try:
            msgcls = MSGType(self.msgtype).cls
        except ValueError:
            self.data = None
        else:
            self.data = msgcls(self.buf, self.offset)


    def __repr__(self):
        if self.data is not None:
            return repr(self.data)
        else:
            return repr(self.msgtype)
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  Source code for pyagar.utils

"""
``pyagar.utils``
================

Non categorized stuff.

"""
# pylint: disable=I0011,R0903
import asyncio
import atexit
import pickle
import time

from pyagar.log import logger


@asyncio.coroutine
[docs]def hub(src, *dsts):
    """Broadcasts msgs from ``src.messages`` to all ``dsts.messages``."""
    src_q = src.messages
    dst_qs = [d.messages for d in dsts]
    while True:
        data = yield from src_q.get()
        for queue in dst_qs:
            queue.put_nowait(data)



[docs]class Output:
    """Prints every message received."""
    def __init__(self):
        self.messages = asyncio.Queue()

    @asyncio.coroutine
[docs]    def run(self):
        """Logs all everything."""
        while True:
            data = yield from self.messages.get()
            logger.debug(data)




[docs]class GameplaySaver:
    """Store the gameplay messages in a file with a timestamp."""
    def __init__(self, filename):
        self.messages = asyncio.Queue()
        self.filename = filename

    @asyncio.coroutine
    def run(self):
        with open(self.filename, 'wb') as fd:
            while True:
                data = yield from self.messages.get()
                pickle.dump((time.monotonic(), data), fd)



[docs]class GameReplay:
    """Replay the messages saved with ``GameplaySaver``."""
    def __init__(self, filename):
        self.messages = asyncio.Queue()
        self.filename = filename
        self.fd = None
        self.last = None

    def unpack_next(self):
        try:
            data = pickle.load(self.fd)
        except EOFError:
            return (None, None)
        else:
            timestamp, msg = data

            if self.last is None:
                delay = 0
            else:
                delay = timestamp - self.last

            self.last = timestamp

            return (delay, msg)

    @asyncio.coroutine
    def run(self):
        with open(self.filename, 'rb') as self.fd:
            while True:
                delta, data = self.unpack_next()
                if data is None:
                    break
                else:
                    yield from asyncio.sleep(delta)
                    yield from self.messages.put(data)



[docs]def print_regions(regions):
    """Prints a pretty table with the region data."""
    from tabulate import tabulate
    headers = ["Region", "numServers", "numRealms", "numPlayers"]
    table = [[k, v["numServers"], v["numRealms"], v["numPlayers"]]
             for k, v in sorted(regions.items())]
    print(tabulate(table, headers, tablefmt="rst"))
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