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GLOBAL 
INTERPRETER 

LOCK



Asyncio	
	

SUDDENLY	



Callback	1	

Callback	2	

…	

Callback	N	



import	asyncio	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()		
				loop.run_forever()	



class	BaseEventLoop:	
		...	
		def	run_forever(self):	
				"""Run	until	stop()	is	called."""	
				self._check_closed()	
				self._running	=	True	
				try:	
						while	True:	
								try:	
										self._run_once()	
								except	_StopError:	
										break	
				finally:	
						self._running	=	False	



WHAT DOES 
THE LOOP 

CALL? 



def	anything(i):	
				print(i,	datetime.datetime.now())	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()	
				loop.call_later(2,	loop.stop)	

	for	i	in	range(1,	4):	
								loop.call_soon(anything,	i)	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	



$	python3	exmpl.py		
1	2015-03-10	22:19:49.508753	
2	2015-03-10	22:19:49.508803	
3	2015-03-10	22:19:49.508828	
$	



anything(1)	

anything(2)	

anything(3)	

…	@me	passes	...	

loop.stop()	
No	busy	looping,	
rather	something	
like	select(2)	



def	anything(i):	
				print(i,	datetime.datetime.now())	
				time.sleep(i)	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()	
				loop.call_later(2,	loop.stop)	
				for	i	in	range(1,	4):	
								loop.call_soon(anything,	i)	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	



$	python3	exmpl.py		
1	2015-03-10	22:36:11.733630	
2	2015-03-10	22:36:12.737269	
3	2015-03-10	22:36:14.742384	
$	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py		
1	2015-03-10	22:34:48.553062	
Executing	<Handle	anything(1)	at	example.py:5	
created	at	example.py:13>	took	1.001	seconds	
2	2015-03-10	22:34:49.554451	
Executing	<Handle	anything(2)	at	example.py:5	
created	at	example2.py:13>	took	2.005	seconds	
3	2015-03-10	22:34:51.559950	
Executing	<Handle	anything(3)	at	example.py:5	
created	at	example2.py:13>	took	3.003	seconds	
$	



Coroutines



#	plain	old	blocking	function	
def	anything(i):	
				print(i,	datetime.datetime.now())	
				time.sleep(i)	
	
	
							
	
	
	



#	a	coroutine	function	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
	
								
	
	
					



	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
	
							anything	
	
	
				anything(1)	

corou@ne	func@on	

corou@ne	



	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
	
	
	
	
	

corou@ne,	too!	



	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()	
				loop.call_later(2,	loop.stop)	
				for	i	in	range(1,	4):	
								loop.create_task(anything(i))	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	

corou@ne	



$	python3	exmpl.py	
1	2015-03-11	01:29:17.045832	
2	2015-03-11	01:29:17.045921	
3	2015-03-11	01:29:17.045964	
$	



	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()	
				loop.call_later(2,	loop.stop)	
				for	i	in	range(1,	4):	
								loop.create_task(anything(i))	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	

Task(anything(i),	loop=loop)	



class	Task(futures.Future):	
		def	__init__(self,	coro,	loop=None):	
				super().__init__(loop=loop)	
				...	
				self._loop.call_soon(self._step)	



class	Task(futures.Future):	
		def	_step(self):	
				...	
				try:	
						...	
						result	=	next(self._coro)	
				except	StopIteration	as	exc:	
						self.set_result(exc.value)	
				except	BaseException	as	exc:	
						self.set_exception(exc)	
						raise	
				else:	
						...	
						self._loop.call_soon(self._step)	



coro(1)._step()	

coro(2)._step()	

coro(3)._step()	

coro(1)._step()	

coro(2)._step()	

...	





	
async	def	anything(i):	
				print(i,	datetime.datetime.now())	
				await	asyncio.sleep(i)	
	
if	__name__	==	'__main__':	
				loop	=	asyncio.get_event_loop()	
				loop.call_later(2,	loop.stop)	
				for	i	in	range(1,	4):	
								loop.create_task(anything(i))	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py	
1	2015-03-11	01:51:33.264004	
2	2015-03-11	01:51:33.264498	
3	2015-03-11	01:51:33.265810	
Task	was	destroyed	but	it	is	pending!	
Object	created	at	(most	recent	call	last):	
		File	"exmpl.py",	line	14,	in	<module>	
				loop.create_task(anything(i))	
task:	<Task	pending	coro=<anything()	running	at	
exmpl.py:8>	wait_for=<Future	pending	cb=[Task._wakeup()]	
created	at	exmpl.py:14>	
Task	was	destroyed	but	it	is	pending!	
Object	created	at	(most	recent	call	last):	
		File	"exmpl.py",	line	14,	in	<module>	
				loop.create_task(anything(i))	
task:	<Task	pending	coro=<anything()	running	at	
exmpl.py:8>	wait_for=<Future	pending	cb=[Task._wakeup()]	
created	at	exmpl.py:14>	



loop.run_until_complete(anything(1))	

corou@ne	
or	task	



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
		await	asyncio.sleep(i)	
	
if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		tasks	=	[loop.create_task(anything(i))	
											for	i	in	range(1,	4)]	
		try:	
				loop.run_until_complete(	
						asyncio.wait(tasks))	
		finally:	
				loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py																																																																					
1	2015-03-11	02:25:14.785569	
2	2015-03-11	02:25:14.787152	
3	2015-03-11	02:25:14.787581	
$	



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
		await	asyncio.sleep(i)	
	
	
if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		tasks	=	[loop.create_task(anything(i))	
											for	i	in	range(1,	4)]	
		try:	
				loop.run_until_complete(	
						asyncio.wait(tasks))	
		finally:	
				loop.close()	
	
	



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
		await	asyncio.sleep(i)	
		return	i,	datetime.datetime.now()	
	
if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		tasks	=	[loop.create_task(anything(i))	
											for	i	in	range(1,	4)]	
		try:	
				loop.run_until_complete(	
						asyncio.wait(tasks))	
				for	task	in	tasks:	
								print(*task.result())	
		finally:	
				loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py		
1	2015-03-11	15:03:14.701144	
2	2015-03-11	15:03:14.702612	
3	2015-03-11	15:03:14.703101	
1	2015-03-11	15:03:15.702948	
2	2015-03-11	15:03:16.703643	
3	2015-03-11	15:03:17.708134	



if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		task	=	loop.create_task(anything(3))	
		try:	
				result	=	loop.run_until_complete(task)	
				print(*result)	
		finally:	
				loop.close()	



if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		try:	
				result	=	loop.run_until_complete(	
						anything(3))	
				print(*result)	
		finally:	
				loop.close()	



if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		task	=	loop.create_task(anything('g'))	
		try:	
				result	=	loop.run_until_complete(task)	
		except	TypeError:	
				print('Type	error:	',	task.exception())	
		else:	
				print(*result)	
		finally:	
				loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py		
g	2015-03-11	15:07:47.862128	
Type	error:		unsupported	operand	type(s)	for	
+:	'float'	and	'str'	



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
	
		await	asyncio.sleep(i)	
	
		return	i,	datetime.datetime.now()	
	



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
		try:	
				await	asyncio.sleep(i)	
		except	TypeError:	
				i	=	0	
		return	i,	datetime.datetime.now()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py		
g	2015-03-11	15:09:06.617283	
0	2015-03-11	15:09:06.617661	



Invoking	corou@nes	

•  Outside	a	corou@ne:	
task	=	loop.create_task(coro())	
result	=	loop.run_until_complete(	
		coro())	
	

•  Inside	a	corou@ne:	
task	=	loop.create_task(coro())	
result	=	await	coro()	



WHAt’s 
Included?















EXECUTORS



def	anything(i):	
		print(i,	datetime.datetime.now())	
		time.sleep(i)	
	
if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		loop.call_later(2,	loop.stop)	
		with	ThreadPoolExecutor(max_workers=8)	as	e:	
				for	i	in	range(1,	4):	
						loop.run_in_executor(e,	anything,	i)	
				try:	
						loop.run_forever()	
				finally:	
						loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py		
1	2015-03-11	00:35:33.193047	
2	2015-03-11	00:35:33.194048	
3	2015-03-11	00:35:33.195291	
$	



Available executors	
	ThreadPoolExecutor	
•  Less	overhead	
• GIL	s@ll	there	
•  Passes	arbitrary	
arguments	
	
•  Based	on	
threading	

ProcessPoolExecutor	
• More	overhead	
• No	GIL	
•  Passes	only	
picklable	
arguments	
•  Based	on	
mul@processing	



Asyncio 
at 

facebook



/*	pub_service.thrift	*/	
	
include	"common/fb303/if/fb303.thrift"	
include	"wormhole/common/types.thrift"	
	
namespace	py	wormhole.monitoring.pub_service	
namespace	py.asyncio	wormhole.monitoring_asyncio.pub_service	
	
service	PublisherService	extends	fb303.FacebookService	{	
		void	startPublishers(1:	string	dataSourceUrl)	
				throws	(1:	PublisherServiceException	ex),	
	
		...	



#	fake_publisher.py	
	
import	asyncio	
	
from	wormhole.monitoring_asyncio.pub_service	import	\	
				PublisherService	
from	fb303_asyncio.FacebookBase	import	FacebookBase	
	
class	FakePublisherServer(FacebookBase,	PublisherService.Iface):	
				def	__init__(self,	version,	*,	pub_port,	loop=None):	
								super().__init__('fake-publisher-server')	
								self._version	=	version	
								self._pub_port	=	pub_port	
								self.loop	=	loop	or	asyncio.get_event_loop()	
								self.resetCounter('publisher.pub.port',	self._pub_port)	
	
				def	getVersion(self):	
								return	self._version	
	
				...	



from	thrift.server.TAsyncioServer	import	\	
				ThriftAsyncServerFactory	
...	
	
if	__name__	==	'__main__':	
				args	=	docopt.docopt(__doc__,	argv)	
				loop	=	asyncio.get_event_loop()	
				handler	=	FakePublisherServer(	
								version=args['__version__'],	
								pub_port=args['--pub_port'],	
								loop=loop,	
				)	
				server	=	loop.run_until_complete(		
								ThriftAsyncServerFactory(	
												handler,	port=args['--fb303_port'],	loop=loop,	
								),	
				)	
				try:	
								loop.run_forever()		
				finally:	
								server.close()	
								loop.close()	



from	wormhole.monitoring_asyncio.pub_service	import	PublisherService	
from	thrift.server.TAsyncioServer	import	ThriftClientProtocolFactory	
	
class	PublisherMonitor:	
		...	
	
		@asyncio.coroutine	
		def	connectToPublisher(self):	
				try:	
						transport,	protocol	=	yield	from	self.loop.create_connection(	
								ThriftClientProtocolFactory(	
										PublisherService.Client,	self.loop,	timeouts={'':	2},	
								),	
								host='::1',	
								port=self.port,	
						)	
						return	protocol	
				except	OSError:	
						self.log.error("Can't	connect	to	port	%d",	self.port)	
						return	None	



from	wormhole.monitoring_asyncio.pub_service	import	PublisherService	
from	thrift.server.TAsyncioServer	import	ThriftClientProtocolFactory	
	
class	PublisherMonitor:	
		...	
	
		@asyncio.coroutine	
		def	updatePublisherStatus(self):	
				protocol	=	yield	from	self.connectToPublisher()	
				try:	
						self.pub_status	=	yield	from	protocol.client.getStatus()	
				except	(	
						PublisherServiceException,	
						TTransportException,	
						TApplicationException,	
				):	
						self.log.error("Can't	talk	to	the	Publisher	at	%d",	self.port)	
				finally:	
						protocol.close()	



class	PublisherMonitor:	
				...	
	
				@asyncio.coroutine	
				def	run(self):	
								cmd_line	=	[	
												'wormhole_publisher',	
												'--pub_port={}'.format(self.port),	
								]	
							self.proc	=	yield	from	asyncio.create_subprocess_exec(	
												*cmd_line,	
												stdout=asyncio.subprocess.PIPE,	
												stderr=asyncio.subprocess.PIPE,	
												preexec_fn=ensure_dead_with_parent	
								)		
								#	it's	running	now	
								self.loop.create_task(self.tail_logs(self.proc.stderr))	
								self.loop.create_task(self.watchdog())	
								#	wait	for	it	to	die	
								status_code	=	yield	from	self.proc.wait()	



class	PublisherMonitor:	
				...	
	
				@asyncio.coroutine	
				def	run(self):	
								cmd_line	=	[	
												'wormhole_publisher',	
												'--pub_port={}'.format(self.port),	
								]	
							self.proc	=	yield	from	asyncio.create_subprocess_exec(	
												*cmd_line,	
												stdout=asyncio.subprocess.PIPE,	
												stderr=asyncio.subprocess.PIPE,	
												preexec_fn=ensure_dead_with_parent	
								)		
								#	it's	running	now	
								self.loop.create_task(self.tail_logs(self.proc.stderr))	
								self.loop.create_task(self.watchdog())	
								#	wait	for	it	to	die	
								status_code	=	yield	from	self.proc.wait()	



import	ctypes	
import	signal	
	
def	ensure_dead_with_parent():	
				"""A	last	resort	measure	to	make	sure	this	
				process	dies	with	its	parent.	
	
				Defensive	programming	for	unhandled	errors.	
				"""	
				PR_SET_PDEATHSIG	=	1	#	include/uapi/linux/prctl.h	
				libc	=	ctypes.CDLL(ctypes.util.find_library('c'))	
				libc.prctl(PR_SET_PDEATHSIG,	signal.SIGKILL)	



	for	sig	in	[	
					signal.SIGALRM,	signal.SIGVTALRM,	
					signal.SIGPROF,	signal.SIGINT,	
					signal.SIGTERM,	
	]:	
					loop.add_signal_handler(sig,	sighandler)	
	



		



Random 
advice



USE 
PYTHON 3.5+



Write
unit tests



SET UP 
DEBUGGING



if	__name__	==	'__main__':	
				import	logging	
				log	=	logging.getLogger('asyncio')	
				log.setLevel(logging.DEBUG)	
				import	gc	
				gc.set_debug(gc.DEBUG_UNCOLLECTABLE)	
				loop	=	asyncio.get_event_loop()	
				loop.set_debug(True)	
				try:	
								loop.run_forever()	
				finally:	
								loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	server.py	



if	__name__	==	'__main__':	
		loop	=	asyncio.get_event_loop()	
		anything(10)	
		try:	
				loop.run_until_complete(	
						asyncio.sleep(1)	
				)	
		finally:	
				loop.close()	



$	PYTHONASYNCIODEBUG=1	python3	exmpl.py	
<CoroWrapper	anything()	running	at	
exmpl.py:5,	created	at	exmpl.py:12>	was	
never	yielded	from	
Coroutine	object	created	at	(most	recent	
call	last):	
		File	"exmpl.py",	line	12,	in	<module>	
				anything(10)	
$	



DO NOT USE 
STopIteration



def	generator():	
		yield	1	
		yield	2	
		raise	StopIteration			#	wrong!	
																								#	see	PEP-479	



def	generator():	
		yield	1	
		yield	2	
		return	
	



prefer 
processpool 

executors



read the docs,
don’t be 

afraid of the 
source





@asyncio.coroutine	
def	anything(i):	
		print(i,	datetime.datetime.now())	
		try:	
				yield	from	asyncio.sleep(i)	
		except	TypeError:	
				i	=	0	
		return	i,	datetime.datetime.now()	

py 3.4 - asyncio



	
async	def	anything(i):	
		print(i,	datetime.datetime.now())	
		try:	
				await	asyncio.sleep(i)	
		except	TypeError:	
				i	=	0	
		return	i,	datetime.datetime.now()	

py 3.5 - pep 492





	
	
	

def	greeting(name:	str)	->	str:	
				return	'Hello	'	+	name	

pep 484
TYPE HINTS



Images	used	
•  Memes	approved	by	and	used	according	to	best	prac@ces	of	the	

#memepolice	
•  “Prison	Planet”	by	Mark	Rain	

hUps://www.flickr.com/photos/azrainman/1003163361/		
•  “Minions”	by	Richard	CroZ	cc-by-sa	2.0	

hUp://www.geograph.org.uk/photo/3666790	
•  S@ll	from	“The	Fox	(What	Does	The	Fox	Say?”	by	Ylvis	(fair	use)	
•  “Everybody	Lies”	by	Alphanza1	

hUp://alphanza1.deviantart.com/art/Everybody-Lies-362332275		
•  “BaUeries	not	included”	by	Pete	Slater	

hUps://www.flickr.com/photos/johnnywashngo/6200247250/		
•  A	public	domain	image	of	a	Mexican	execu@on	from	1914	
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