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PaboTa c ceTblo: 3a4emM 4TO-TO U30bpetaTs’?

1 #!/usr/bin/env python2

2 import urllib2

3f = urllib2.urlopen(’http://python.org/’)
4 print f.read(10)

Listing 1: urllib_example.py
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PaboTa c ceTblo: 3a4emM 4TO-TO U30bpetaTs’?

#!/usr/bin/env python2

import urllib2

f = urllib2.urlopen(’http://python.org/’)
print f.read(10)
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Listing 2: urllib_example.py

$ time python urllib_example.py
<!DOCTYPE

real OmO.384s
user OmO0.067s
sys Om0.017s
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PaboTa c ceTblo: 3a4emM 4TO-TO U30bpetaTs’?

#!/usr/bin/env python2

import urllib2

f = urllib2.urlopen(’http://python.org/’)
print f.read(10)

A W N =

Listing 3: urllib__example.py

$ time python urllib_example.py
<!DOCTYPE

real OmO.384s
user OmO0.067s
sys Om0.017s

o o0 p W N R
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PaboTa c ceTblo: ganblue DyaeT TONBKO XyXKe

1 #!/usr/bin/env python2
2 import sys

3 import urllib2

4 for i in xrange(5):

5 f = urllib2.urlopen(’http://python.org/’)
6 print f.read(10),

Listing 4: urllib_example2.py
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PaboTa c ceTblo: ganblue DyaeT TONBKO XyXKe

#!/usr/bin/env python2

import sys

import urllib2

for i in xrange (5):
f = urllib2.urlopen(’http://python.org/’)
print f.read(10),

o o0 p W N H

Listing 5: urllib__example2.py

$ time python urllib_example2.py
<!DOCTYPE <!DOCTYPE <!DOCTYPE

real Oml1.007s
user OmO.050s
sys Om0.003s
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PaboTa c ceTblo: ganblue DyaeT TONBKO XyXKe

#!/usr/bin/env python2

import sys

import urllib2

for i in xrange (5):
f = urllib2.urlopen(’http://python.org/’)
print f.read(10),

o o0 p W N H

Listing 6: urllib__example2.py

time /3

$ time python urllib_example2.py E—
<!DOCTYPE <!DOCTYPE <!DOCTYPE

real Oml1.007s
user OmO.050s
sys Om0.003s y

o o0 »p W N R
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| know, I'll use. ..

time
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| know, I'll use. ..

time

\

Some people, when confronted with a problem, think,
"l know, I'll use threads,"
and then two they hav erpoblesms. (Ned Batchelder)
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| know, I'll use. ..

time
time

Y _— Y

Some people, when confronted with a problem, think,
"l know, I'll use threads,"
and then two they hav erpoblesms. (Ned Batchelder)
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Apache vs Nginx
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Apache vs Nginx

Apache Nginx

time
time
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Jlamnouka
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Event loop

wait for

4 events N
/ (poll, epoll, etc.) \
/ \
! \
: EVENT LOOP \
! socket |
L is ready y
your code

[Mpo acuHxpoHHoe ceTeBoe nporpammupoaHne n Python, Ctac Pynakos



Event loop in GUI

1 def OnClose(self, event):
dlg = wx.MessageDialog(self,
"Do you really want to close this application?",
"Confirm Exit", wx.0K|wx.CANCEL|wx.ICON_QUESTION)
result = dlg.ShowModal ()
dlg.Destroy ()
if result == wx.ID_OK:
self .Destroy ()

0w ~N o o0 » W N

/\ Do you really want to close this application?

4

Cancel OK
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Twisted

PO ACNHXPOHHOE CeTeEBOE



Twisted: transport vs protocol

TpancnopT MpoTokon
> 3HaeT, KakK nepecbinaTtb baiiTbl > 3HaeT, Kakue baliTel nepecbiiaTh
» npumepsl: socket, UNIX pipe, > npumepbl: HTTP, SMTP, XMPP,
SSL socket, etc. Memcached, etc.
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Twisted: transport vs protocol Ha npumepe

1 #!/usr/bin/env python2

2 from twisted.internet import reactor, protocol
3 class Counter (protocol.Protocol):

4 def init__(self, factory):

5 self.factory = factory

6 def connectionMade (self):

7 num = self.factory.num = self.factory.num + 1
8 self.transport.write("open connections: %d\n" % num)
9 def connectionLost(self, reason):

10 self.factory.num -= 1

11 dataReceived = lambda self, data: None

12 class CounterFactory(protocol.Factory):

13 def __init__(self):

14 self .num = 0

15 buildProtocol = lambda self, addr: Counter (self)

16 reactor.listenTCP (8123, CounterFactory())
17 reactor.run ()
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Twisted: transport vs protocol

$ telnet 127.0.0.1 8123
Trying 127.0.0.1...
Connected to 127.0.0.1.
Escape character is ’7]°.
open connections: 2

o A WN
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Twisted: Deferred

v

Deferred — obewjatmne sBepHyTb pesynsTart.

v

K nemy npukpennsitotcs callback'n n errback’n.

v

Camo ucnonb3sosatune Deferred ewse He genaet nporpaMmy acUHXPOHHOIA.

v

BaxHo, 4Tobbi callback'v BbizbiBasinck no cobbitusm (B N0bbIX CMbICNax).
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Twisted: Deferred Ha npumepe

-

#!/usr/bin/env python2

import sys

from twisted.internet import defer, reactor
from twisted.python.util import println
from twisted.web.client import getPage

results = []

for i in xrange (int(sys.argv[1])):
d = getPage(’http://www.python.org/’)
d.addCallback (lambda value: value[:10])
d.addCallback (lambda value: println(valuel[::-1]))
d.addErrback (lambda error: println("error:", error))
results.append(d)

© 0 N o o » W N

P e =
w N = O

14

15 d_list = defer.DeferredList (results)

16 d_list.addBoth(lambda ignored: reactor.stop())
17 reactor.run ()
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Twisted: Deferred

$ time python twisted_example.py 1
EPYTCOD !<

real Om0.833s
user OmO0.250s
sys Om0.030s
$ time python twisted_example.py 5
EPYTCOD ! <
EPYTCOD!<
EPYTCOD!<
EPYTCOD!<
EPYTCOD!<

© 0 N o o » W N
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w N = O

real Oml.116s
user OmO.257s
sys OmO.043s

o
o o »
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Twisted: napananensHas BceneHHas

> MOCNefoBaATENIbHOCTb CUHXPOHHbLIX ONepaTopoB = ueno4ka Deferred;

> BbI30B pyHKLUMM BHYTPU pyHKUMKN ~ Bo3BpaT Deferred us Deferred,;

v

Deferred =~ stack frame;

» bBnok try..except & yenoyka errback’os;

v

threading. join ~ DeferredList;
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Twisted: napananensHas BceneHHas

> MOCNefoBaATENIbHOCTb CUHXPOHHbLIX ONepaTopoB = ueno4ka Deferred;
> BbI30B pyHKLUMM BHYTPU pyHKUMKN ~ Bo3BpaT Deferred us Deferred,;
» Deferred =~ stack frame;

» bBnok try..except & yenoyka errback’os;

» threading.join =~ DeferredlList;

> logging;

» plugins;

> HECOBMECTUMOCTb C stdlib;

> OT/INYHO npopaboTaHHast UHPACTPYKTYpa;

> [0CTaTO4HO (HO AAneKko He caMmblii) ObICTpbIi;
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Gevent

N NpeKpacHbIi kof
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Gevent

© 0 N o o » W N

L S S S =
U A W N R O

#!/usr/bin/python2
import sys
from gevent import joinall, monkey, spawn

monkey .patch_all ()

import urllib2

def fetch():
f = urllib2.urlopen(’http://www.python.org/’)
print f.read(10)

num = int(sys.argv[1])

# equivalent can be also implemented with threading
joinall ([spawn(fetch) for i in xrange (num)])
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Gevent: oh wow!

1 $ time python gevent_example.py 1
<!DOCTYPE

real OmO0.434s
user Om0.077s
sys Om0.020s

$ time python gevent_example.py 5
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE

© 0 N o o » W N

e S S = S
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real OmO0.428s
user OmO0.093s
17 sys Om0.023s
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Greenlets inside

#!/usr/bin/env python
from greenlet import greenlet

def testl1():
print (1)
gr2.switch ()
print (3) $

def test2(): 1
print (2) 2
grl.switch() 3
print (4)

python greenlet_example.py

© 0 N o a0 B~ W N -

=
o
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13 grl = greenlet(testl)
14 gr2 = greenlet (test2)
15 grl.switch ()

Listing 8: greenlet example.py
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Gevent: ecTb HKOAHC

> Tekywas sepcusi 0.13.

» B Bepcun 1.0 3annaHuposaH nepexop ¢ libevent Ha libev.
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Gevent: ecTb HKOAHC

> Tekywas sepcusi 0.13.
» B Bepcun 1.0 3annaHuposaH nepexop ¢ libevent Ha libev.

> [lepsast S-Bepcusi ania 1.0 6bina BbiNyweHa okoo 2 fIeT Ha3ag.
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Gevent: ecTb HKOAHC

v

Tekywas sepcusa 0.13.

v

B Bepcun 1.0 3annaHmnpoBaH nepexop ¢ libevent Ha libev.

v

Mepeas (-sepcusa gas 1.0 Bbina BeinylweHa okoso 2 NeT Ha3ag,

v

lNyratoT cTpawmnky Npo rpuHNETbI.
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Gevent: ecTb HKOAHC

v

Tekywas sepcusa 0.13.

v

B Bepcun 1.0 3annaHmnpoBaH nepexop ¢ libevent Ha libev.

v

Mepeas (-sepcusa gas 1.0 Bbina BeinylweHa okoso 2 NeT Ha3ag,

v

lNyratoT cTpawmnky Npo rpuHNETbI.

v

MpobnemMbl ¢ COBMECTUMOCTLIO C CYLLECTBYOLWMMY brubnnotekamu.
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Tornado

n 6eicTpble HTTP cepsepsl
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Tornado

-

#!/usr/bin/env python

2 import tormnado.ioloop

3 import tornado.httpclient

4 import tornado.web

5

6 class Handler (tornado.web.RequestHandler):

7 @tornado.web.asynchronous

8 def get(self, path):

) http = tornado.httpclient.AsyncHTTPClient ()
10 http.fetch("http://www.python.org/" + path,
1 self._on_download)

12 def _on_download(self, response):

13 self .write(response.body)

14 self.finish ()

15 application = tornado.web.Application([(r"/(.*)", Handler),b])
16 application.listen (8888)
17 tornado.ioloop.I0Loop.instance () .start ()

[Mpo acuHxpoHHoe ceTeBoe nporpammupoaHne n Python, Ctac Pynakos



Tornado: we need an HTTP client!

-

#!/usr/bin/env python

2 import sys, tornado.ioloop, tornado.httpclient
3

4 def fetch():

5 http = tornado.httpclient.AsyncHTTPClient ()
6 http.fetch("http://www.python.org/", on_download)
7 def on_download(response):

8 print (response.body [:10])

9 global num

10 num -= 1

11 if not num: ioloop.stop()

12

13 num = int(sys.argv[1])

14 ioloop = tornado.ioloop.IOLoop.instance ()

15 for 1 in range (num):

16 ioloop.add_callback (fetch)

17 ioloop.start ()
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Tornado: the results

1 $ time python gevent_example.py 5
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE
<!DOCTYPE

real Om0.428s
user Om0.093s
sys Om0.023s

© 0 N o o » W N
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$ time python tornado_httpclient.py 1
<!DOCTYPE

=R
IR

real OmO0.469s
user OmO0.163s
17 sys O0m0.027s
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PEP 3156

Asynchronous 10 Support Rebooted
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PEP 3156: knro4eBble MOMEHTHI

» PasgeneHne Ha TpaHCNOPT U NpoTokoa — Kak B Twisted.

» Future — obbekT obelaHna — nogcmoTpeH B Java Futures.
» API noctpoeHo Ha yield from (go csuaanus, Python 2).

» Event loop — oAWH Ha NOTOK.

» Tulip — reference implementation.

» BepositHo, Tulip BoiigeT B Python 3.4 nog kakum-Hubyab ckyybiM nMeHeM (OCeHb
2013).
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yield from Ha npumepe

1 #!/usr/bin/env python3
2

3 def a():

s yield 1

5 yield 2

6 yield 3

7 return ’done_1°’ $ python yield_from.py
8 1

o def b(): 2

10 done = yield from a() 3

11 print (done) done_1

12 return ’done_b”’

13
14 for i in b():
15 print (i)

Listing 9: yield from.py
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Tulip — reference implementation

© 00 N o O » W N

[
o

11

#!/usr/bin/env python3
import sys

import tulip

import tulip.http

def curl (url):

if

response = yield from tulip.http.request(’GET’, url)
data = yield from response.read()
print (data.decode(’utf-8’, ’replace’) [:10])

__name__ == ’__main__"7:

loop = tulip.get_event_loop ()
loop.run_until_complete (curl(sys.argv[1]))
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"Il Tbl, 3akan4ueali Tam!”

» Asynchronous networking — 3To NpaBuLHbLIA UHCTPYMEHT. . . A5 NPABUILHOIA
EEVERT

» Python HacTonbKO KpyTOIlA, 4TO JOMYCKAET KaK MUHUMYM 3 BO3MOXXHbIX MOAXOAA
AJ1S HAMMCaHNS! aCUHXPOHHbBIX CETEBbLIX (OP3MBOPKOB.

» PEP 3156 Bbirnaant MHoroobeuatolie.
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"Il Tbl, 3akan4ueali Tam!”

» Asynchronous networking — 3To NpaBuLHbLIA UHCTPYMEHT. . . A5 NPABUILHOIA
EEVERT

» Python HacTonbKO KpyTOIlA, 4TO JOMYCKAET KaK MUHUMYM 3 BO3MOXXHbIX MOAXOAA
AJ1S HAMMCaHNS! aCUHXPOHHbBIX CETEBbLIX (OP3MBOPKOB.

» PEP 3156 Bbirnaant MHoroobeuatolie.

» Crac, Tbl 3abbIN pacckasaTb NPO COBMECTMMOCTb Ha YpoBHe event loop os!
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CMACNBO 3A BHMAHUE. BOMPOCHI?

Crac Pypakos
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