lwisted

an introductory:training




Alm of this training

» Ascend from clueless to aspiring newbie
» CGonsider Twisted for new: applications
» Be able to ask the right questions

x Be able to dive In the source
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Apbout me
hitp://orestis:gr=@orestis



http://orestis.gr
http://orestis.gr

About you

Ralse your:hana:t:.




Raise your hand If...

x YOU have done web development
» You have done GUI development

x YOU Know something about networking
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Some setup

« Install Twisted 11.0
» Grab the Twisted source & apidocs from the USB keys
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| est

>>> from twisted.internet import reactor
>>> from twisted import version

>>> yersion

Version('twisted', 11, 0, 0)

>>>
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Machine A oytes Machine B

Server
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A piece of wire

Machine A oytes Machine B

Server Client
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Server:listens
on a pPort




Network programming

Glient.connects
1O port

Server:listens
On a Port




Service request

Glient reads/
WrItes data

Server-reads/
Writes data




While servicing...

Glient reads/
WrItes data

Server-reads/
Writes data




While servicing...

Glient reads/
Writes data

Glient connects
1O port

Server-reads/
Writes data




Timeout!

Glient connects
1O port

Server-reads/
Writes data

Glient reads/
Writes data




Timeout!

Glient reads/
WrItes data

& - Client connects

Server-reads/ «
L4 L FeTalg

Writes data
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Must not block!

Server:listens
on a pPort




Must not block!

Glient.connects
1O port

Server:listens
On a Port




Handle request elsewhere

Glient.connects
1O port

Server:listens
On a Port




Handle request elsewhere

Glient reads/
WrItes data

4

Server:listens
On a Port




Hanale request elsewhere

QA—

Server-listens
on a port

Glient reads/
vvrltes data




Hanale request elsewnere

x FOrk a New pProcess

x Have worker threads

» Asynchronous [/O




///O\\
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Twisted?

wisted IS a networking engine written in Python,

supporting numerous protocols. It contains a web
server, numerous chat clients, chat servers, mail

servers, and more.
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Twisted!

arplcation]Configuration objocts for Twisted Applications

Twisted Coach: The Twintod Shell. Terminal emulation, SSHv2 and winet

opvright JCopyrght mformabion for Twisked

aod |
coterprise [Twinsed Enterprise: datsbase suppont for Twistod services

inlomes  [Twisted Isterset: Asyncheonous 10 and Events

lore [The Twisted Documestation Generation System

mail [Twissed Madil a Twisted E-Mail Server,
manhok  [Twisted Masholk: inkeractive interpeeter and direct manipelation support for Twisied
names [Resolvieg Internet Names

pews  [Twisted News: an NNTP-basod news service
pair  [Twisted Pair The framewark of your cthernet
pensisiod [Twissed Persssted: utilities for managing persisience.

plugin  [Plugin systemn for Twisted,

B Plugins go in directories oa your PY THONPATH named twisied/plugins:

protocols [Twisteed Protocols a coliection of imemnet protocol implementations.

Twisted Pythoa: Usloes and Enhancements for Pyshon.

Twisted ruser: run and mOQIDE ProCesses

[No package docstring: 4/1 | modules, 01 packages documessed |
Twisted Specad: Specadable (Distmibuted) Computing

T'wisted TAP: Twisted Application Persistence builders for other Twistod servers.
Asyschrosous unit testing framewark.

1 Web: & wak_sesver (including an

Twisted Womds: a Twisted Chat service.

Module |_vension JUsdocumested |
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|wisted!

I wistedd.
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Twisted

Twisted is a networking engine written in Python,

supporting numerous protocols. It contains a web
Server, numerous chat clients, chat servers, mall
servers, and more.
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twisted.internet

Asynchronous: /O:and:Events:




twisted.internet !!
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twisted.internet !!

» defer

x endpoints
x Error

x [protocol
x reactor

x task
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twisted.internet reactor

‘the loop-which:=drnves:applications:using Fwisted”







Most of the
time we are
waiting
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What Iif we
could...
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Eliminate Blocking™?

D (OE mmm




Eliminate Blocking™?

D (OE mmn

Reactor loop  Gallback functions




Reactor loop

—vent happens

Callback is called




| wisted reactor l10op

from twisted.internet import reactor

()

reactor.run()
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L isten on a port, then do
somethning

from twisted.internet import reactor

reactor.run()
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Listen on a port, then do
somethning

from twisted.internet import reactor, protocol

factory = protocol.ServerFactory()
factory.protocol = protocol.Protocol

reactor.listenTCP (8000, factory)
reactor.run()
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Hanale request elsewhere

@ o

factory:listens
On a Port

for each connection, a protocol
instance Is created




Handle request elsewhere

factory:listens
On a Port

for-each connection, a protocol
instance Is created




Handle request elsewhere

t.L.inter

'ACES.

IProtoco

Factory

. factory

.buildProtocol(addr) ‘

L.l

nterfaces.

Protocol




Twisted Uppercase sServer

Server that returnsithe data;-uppercased




Twisted Uppercase Server

from twisted.internet import reactor, protocol

class UpperProtocol(protocol.Protocol):

def connectionMade(self):
self.transport.write('Hi! Send me text to convert to uppercase\n')

def connectionLost(self, reason):
pass

def dataReceived(self, data):
self.transport.write(data.upper())
self.transport. loseConnection()

factory = protocol.ServerFactory()
factory.protocol = UpperProtocol

reactor.listenTCP (8000, factory)
reactor.run()

upperserver.py
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Twisted Uppercase Server

from twisted.internet import reactor, protocol

class UpperProtocol(protocol.Protocol):

def connectionMade(self):
self.transport.write('Hi! Send me text to convert to uppercase\n')

def connectionLost(self, reason):
pass

def dataReceived(self, data):
self.transport.write(data.upper())
self.transport.loseConnection()

factory = protocol.ServerFactory()
factory.protocol = UpperProtocol

reactor. listenTCP(38000, factory)
reactor.run()
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Twisted Uppercase Server

$ telnet localhost 8000

Trying 127.0.0.1...

Connected to localhost.

Escape character is '"]°'.

Hi! Send me text to convert to uppercase
twisted 1s cool

TWISTED IS COOL

Connection closed by foreign host.

$
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A better C\ieﬂ’[ multiclient.py

import socket

def make_connection(host, port, data_to_send):
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
s.connect((host, port))
s.send(data_to_send)
s.send('\r\n')
b = []
while True:
data = s.recv(1024)
if data:
b.append(data)
else:
break

return ''.join(b)

if _ name_ == "'_main__':
import sys
host, port = sys.argv[l].split(':")
data_to_send = sys.argv[2:]

print “sending”, d
for d in data_to_send:
print make_connection(host, int(port), d)
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A better client (output)

$ python multiclient.py 127.0.0.1:8000 a b c d
sending a

Hi! Send me text to convert to uppercase
A

sending b

Hi! Send me text to convert to uppercase
B

sending c

Hi! Send me text to convert to uppercase
C

sending d

Hi! Send me text to convert to uppercase
D

Thursday, 23 June 2011



Questions so far?

—Xercise coming:up!




Exercise 1

=« Count connected clients

= Announce number of connected clients when
connecting

« HINT: Protocols have a “tfactory” instance attribute
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Counting uppercase server

from twisted.internet import reactor, protocol

class UpperProtocol(protocol.Protocol):

def connectionMade(self):
self.factory.count += 1
self.transport.write('Hi! There are %d clients\n' % self.factory.count)

def connectionLost(self, reason):
self.factory.count —= 1

def dataReceived(self, data):
self.transport.write(data.upper())
self.transport.loseConnection()

class CountingFactory(protocol.ServerFactory):
protocol = UpperProtocol
count = 0

reactor. listenTCP(8000, CountingFactory())
reactor.run()

upperserver_ex.py
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An even better client

import threading
from multiclient import make_connection

def t_connection(host, port, d):
print 'sending', d
print make_connection(host, port, d)

L name R = bR ST S b
import sys
host, port = sys.argv[1].split(':")

data_to_send = sys.argv[2:]

threads = []

for d in data_to_send:
t = threading.Thread(target=t_connection, args=(host, int(port), d))
t.start()
threads.append(t)

for t in threads:
t.join()

print 'finished'

threadedclient.py
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A brief recap

» reactor runs forever
» a factory instance is tied to a specific port
x protocol instances are created for each client

» IMplement specific methods on the protocol to add
functionality
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Twisted Proxy Server (v1)

» Client sends an URL tollowed by a telnet newline \r\n
« [ he server returns the contents of that URL

= Connection is closed
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‘followed by a hewline”

from twisted.internet import protocol
class MyProtocol(protocol.Protocol):
def connectionMade(self):
self.buffer = []

def dataReceived(self, data):
self.buffer.append(data)
if '\r\n' in data:
line, rest = '"'.join(self.buffer).split('\n")
self.buffer = [rest]
print line

from twisted.protocols import basic
class MyProtocol(basic.LineReceiver):
def lineReceived(self, line):
print line
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twisted.protocols

amp basic dict finger ftp
gps htb ident loopback
memecache mice pcp
policies portforward postfix
shoutcast sip socks
stateful telnet tls wire




twisted.protocols.pasic

NetstringReceiver LineOnlyReceiver
LineReceiver IntNStringRecelver
INt32StringRecelver Int16StringRecelver
Int8StringRecelver StatefulstringProtocol
FileSender




twisted.protocols

Don't remventthe:wnheel




Twisted Proxy Server (v1)

from twisted.internet import reactor, protocol
from twisted.protocols import basic

import urllib2
import time

class ProxyProtocol(basic.LineReceiver):

def lineReceived(self, line):

if not line.startswith('http://"'):
return

start = time.time()
print 'fetching', line
data = urllib2.urlopen(line).read()
print 'fetched', line
self.transport.write(data)
self.transport. loseConnection()
print 'took', time.time() - start

factory = protocol.ServerFactory()
factory.protocol = ProxyProtocol

reactor.listenTCP (8000, factory)
reactor.run()

oroxy1.py
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| et’s time It

import threading
from multiclient import make_connection
import time

def t_connection(host, port, d):
start = time.time()
make_connection(host, port, d)
print d, 'took', time.time() - start

if _name__ == '_main__':
import sys
host, port = sys.argv[l].split(':")
data_to_send = sys.argv[2:]

threads = []
overallstart = time.time()
for d in data_to_send:
t = threading.Thread(target=t_connection, args=(host, int(port),

t.start()
threads.append(t)

for t in threads:
t.join()

print 'finished in', time.time() - overallstart
timingclient.py
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| et’s time it! (output)

$ python timingclient.py 127.0.0.1:8000 [...]
http://orestis.gr took 2.02559900284
http://amazon.com took 2.02640080452
http://apple.com took 3.81526899338 '
http://google.com took 3.81563591957 Clleﬂ’[
finished in 3.81683182716

$ python proxyl.py

fetched http://orestis.gr
took 0.566583156586

fetched http://amazon.com

Server |took 1.45738196373

fetched http://apple.com
took 1.01898193359

fetched http://google.com
took 0.770982027054
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http://orestis.gr
http://orestis.gr
http://amazon.com
http://amazon.com
http://apple.com
http://apple.com
http://google.com
http://google.com
http://orestis.gr
http://orestis.gr
http://amazon.com
http://amazon.com
http://apple.com
http://apple.com
http://google.com
http://google.com

Something’s wrong!

Individual requests
0.770982027054
0.566583156586
1.45738196373
1.01898193359
SUM: 3.81392908096

Threaded client
3.81683182716
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Eliminate Blocking™?

D (OE mmm




But In this case...

> A

Waiting!




1 he culprit

print 'fetching', line
data = urllib2.urlopen(line).read()

print 'fetched', line
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1 he culprit

print / wtching', line
data 7 u . [ -/ | cvenfline).read()
print 'fetched', @Ol /

You didn’t think it’d be that easy, right”

Thursday, 23 June 2011



1 he callbacks must be
cooperative




1 he callbacks must be
cooperative

» VWhen accessing the network, return control back
to the loop

» 1 he loop will call your code when the network is ready

Thursday, 23 June 2011



NEiWelt@eltelelr=1aalaaliale

Server:listens
on a pPort




Network programming

Glient.connects
1O port

Server:listens
On a Port




Network programming

Customer asks for a
toasted panin
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High-level panini stall

import stall

paninl = stall.order_panini(spec)
eat(panini)

data = urllib2.urlopen(line).read()
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Panini stall Network

» Wait my turn x Make connection
« Place order » Send request

» VWait for panini » Read data

x Eat panini x Use data
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| ow-level panini stall

import stall
import time

stall.enter_queue()

while not stall.is my turn():
time.sleep(0.1)

stall.place_order(spec)

while not stall.order _is_ready():
time.sleep(0.1)

paninli = stall.get panini()

eat(panini)
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| ow-level panini stall

import stall
import time

stall.enter_queue()
while not stall.is my turn():

stall.place_order(spec)
while not stall.order _is_ready():

panini = stall.get_panini()
eat(panini)
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VVaste of time!

» \We are idling the GPU!

» Nothing else can run!

= How selfish of us!

Thursday, 23 June 2011



Solution: Gallbacks!




Callbacks, you know...

$.ajax({
EVlefa i ARSI
url: "some.php",
data: "name=John&location=Boston",
success: function(msg)<{
alert( "Data Saved: " + msg );

+
i
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Callbacks, you know...

$.ajax({
EVlefa i ARSI
url: "some.php",
data: "name=John&location=Boston",
success: function(msg){
alert( "Data Saved: " + msqg );

s
i
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High-level panini stall

import stall

paninl = stall.order_panini(spec)
eat(panini)

import stall

stall.order_panini(spec, when_ready=eat)

Thursday, 23 June 2011



Callbacks can be messy

» Add error handling?
» Pass the result around?
« Cancel the original request?

x Consistent AP|?
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Introducing Deferred

twisted.internet.defer




A Deferred is...

» A promise of a result...

» A result that will appear in the future...

» A result you can pass around...

» SOmething you can attach callbacks to.

« A (mostly) standalone module!
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Deterred Panin

import stall

def eat(panini):

print "YUM! I've just eated a”, panini
deferred = stall.order_panini(spec)
deferred.addCallback(eat)
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Deferreds are everywnere

Get used to-them!




Twisted has re-

mplementations of most of
the stdlio.

They hadto-doiit:=not-a:case of NIH!




SO

import urllib?2
data = urllib2.urlopen(url).read()
print data

from twisted.web.client import getPage

def got _page(data):
print data

deferred = getPage(url)
deferred.addCallback(got_page)

Thursday, 23 June 2011



IN context...

def lineReceived(self, line): : _ _
if not line.startswith('http://'): def lineReceived(self, line):
return if not line.startswith('http://'):
start = time.time() return
print 'fetching', line start = time.time()
def gotData(data): print 'fetching', line
print 'fetched', line data = urllib2.urlopen(line).read()
self.transport.write(data) print 'fetched', line
self.transport. loseConnection() self.transport.write(data)
print ‘took', time.time() - start self.transport.loseConnection()
deferredData = getPage(line) print 'took', time.time() - start
deferredData.addCallback(gotData)

Asynchronous Synchronous
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Python reminder:

def lineReceived(self, line):

if not line.startswith('http://"'):
return

start = time.time()

print 'fetching', line

def gotData(data):
print 'fetched', line
self.transport.write(data)
self.transport. loseConnection()
print 'took', time.time() - start

deferredData = getPage(line)

deferredData.addCallback(gotData)
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Python reminder:

def lineReceived(self, line):

if not line.startswith('http://'):
return

start = time.time()

print 'fetching', line

def gotData(data):
print 'fetched', line
self.transport.write(data)
self.transport.loseConnection()
print 'took', time.time() - start

deferredData = getPage(line)

deferredData.addCallback(gotData)

Thursday, 23 June 2011



A tidier way

class ProxyProtocol(basic.LineReceiver):
def writeDataAndLoseConnection(self, data, url, starttime):
print 'fetched', url
self.transport.write(data)
self.transport.loseConnection()
print 'took', time.time() - starttime

def lineReceived(self, line):
if not line.startswith('http://"'):
return
start = time.time()
print 'fetching', line
deferredData = getPage(line)
deferredData.addCallback(self.writeDataAndLoseConnection,
line, start)
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Twisted Proxy Server (v2)

from twisted.web.client import getPage
from twisted.internet import reactor, protocol
from twisted.protocols import basic

Thursday, 23 June 2011

import time

class ProxyProtocol(basic.LineReceiver):
def writeDataAndLoseConnection(self, data, url, starttime):

def

factory
factory.

reactor.
reactor.

print 'fetched', url,
self.transport.write(data)
self.transport. loseConnection()

print 'took', time.time() - starttime

lineReceived(self, 1line):
if not line.startswith('http://"'):
return
start = time.time()
print 'fetching', line
deferredData = getPage(line)
deferredData.addCallback(writeDataAndLoseConnection,
line, self.transport, start)

= protocol.ServerFactory()
protocol = ProxyProtocol

listenTCP(8000, factory)
run()

O
=
O
X

<
N

O

<




| et’s time it! (output)

$ python timingclient.py 127.0.0.1:8000 [...]
http://orestis.gr took 0.487771987915
http://apple.com took 0.853055000305
http://google.com took 1.00087499619 .
http://amazon.com took 1.58436584473 Client
finished in 1.5850892067

$ python proxy2.py

fetching http://orestis.gr

fetching http://amazon.com

fetching http://google.com

Server |fetching http://apple.com

fetched http://orestis.gr took 0.486361026764
fetched http://apple.com took 0.850247859955
fetched http://google.com took 0.998661994934
fetched http://amazon.com took 1.58235692978

Thursday, 23 June 2011


http://orestis.gr
http://orestis.gr
http://orestis.gr
http://apple.com
http://apple.com
http://google.com
http://google.com
http://amazon.com
http://amazon.com
http://orestis.gr
http://orestis.gr
http://amazon.com
http://amazon.com
http://google.com
http://google.com
http://apple.com
http://apple.com
http://orestis.gr
http://orestis.gr
http://apple.com
http://apple.com
http://google.com
http://google.com
http://amazon.com
http://amazon.com

Much better!

Individual requests

0.486361026764

0.85024 7859955

0.998661994934
1.58235692978

SUM: 3.917627811433

Threaded client
1.5850892067
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1 he callbacks must be
cooperative

» VWhen accessing the network, return control back
to the loop

» 1 he loop will call your code when the network is ready

Thursday, 23 June 2011



never call blocking functions

return-control:tothe1oop




Exercise 2a

» Implement a caching proxy. server!
x Save response data in plain dict
» LOOKUP response data

« QUESTION: Where should you store the dict?
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Caching Proxy Server (v

from twisted.web.client import getPage
from twisted.internet import reactor, protocol
from twisted.protocols import basic

class CachingProxyProtocol(basic.LineReceiver):

def lineReceived(self, line):
if not line.startswith('http://"'):
return
try:
data = self.factory.cache[line]
self.transport.write(data)
self.transport.loseConnection()
except KeyError:
def gotData(data):
self.factory.cache[line] = data
self.transport.write(data)
self.transport.loseConnection()
deferredData = getPage(line)
deferredData.addCallback(gotData)

Ad" | X8 zAxo0.d

class CachingProxyFactory(protocol.ServerFactory):
protocol = CachingProxyProtocol
cache = {}

reactor.listenTCP(8000, CachingProxyFactory())
reactor.run()

Thursday, 23 June 2011


http://web.client
http://web.client

Cool Deferred Features:
Chaining

from twisted.web.client import getPage

def uppercase(s):
return s.upper() sisleialnielalelelaleielalalel |

def write(s): uppercase

print s

d = getPage("http://www.google.com")
d.addCallback(uppercase)
d.addCallback(write)

Thursday, 23 June 2011


http://web.client
http://web.client
http://www.google.com
http://www.google.com

Cool Deferred Features:
Deterring

from twisted.web.client import getPage

def gotPage(data):
newURL = getRedirect(data)
if newURL:
return getPage(newURL)
else:
return data

Thursday, 23 June 2011


http://web.client
http://web.client

Chaining and Deferring

from twisted.web.client import getPage

def gotPage(data):
newURL = getRedirect(data)
1f newURL:
return getPage(newURL)
else:
return data

def uppercase(s):
return s.upper()

def write(s):
print s

d = getPage("http://www.google.com")
d.addCallback(gotPage)
d.addCallback(uppercase)
d.addCallback(write)

Thursday, 23 June 2011


http://web.client
http://web.client
http://www.google.com
http://www.google.com

Chaining and Deferring

Patete 0 0%0"2%0%0%0%0"0%0%0%2"0"

gotData
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Chaining and Deferring

Thursday, 23 June 2011



Exercise 2D

x Put those cool features into use!

» One method to get a page, returning a deferred
x One callback to store it to cache

» One callback to write to transport

« HINT: Use defer.succeed(data) to return a “primed”
Deferred

Thursday, 23 June 2011



Caching Proxy Server (v2

Thursday, 23 June 2011

from twisted.web.client import getPage
from twisted.internet import reactor, protocol, defer
from twisted.protocols import basic

class CachingProxyProtocol(basic.LineReceiver):

de i get RPadelsscllsthttineiidine

(2w
datag=gs el igiacronyidecacheltuny
return defer.succeed(data)

exXcepttMReyiErisois
d = getPage(url)
di*addCa-Mlibacki(iSeliitNs torefintCacliemetivMselifittac torysecache)
return d

def. . storeInCache(self,; data,; url, cache):
cache[url] = data
return data

def writeDataToTransport(self, data):
self.transport.write(data)
self.transport.loseConnection()

def lineReceived(self, line):
if not line.startswith(' v 4ns
IE ey L Wil
deferredData = self. getPage(line)
deferredData.addCallback(self.writeDataToTransport)

class CachingProxyFactory(protocol.ServerFactory):
protocol = CachingProxyProtocol
cache = {}

reactor.listenTCP (8000, CachingProxyFactory())
reactor.run()

Ad zxe zAxo.d



http:/
http:/

BREAK

Write guestions:on:waiteboard




Writing clients

the Twisted:-way




Remember this’?

import socket

def make_connection(host, port, data_to_send):
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
s.connect((host, port))
s.send(data_to_send)
s.send('\r\n')
b =[]
while True:
data = s.recv(1024)
if data:
b.append(data)
else:
break

return ''.join(b)

IR dM e == Rt i
import sys
host, port = sys.argv[1l].split(':")
data_to_send = sys.argv[2:]

for d in data_to_send:
print make_connection(host, int(port), d)
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Remember this’?

import socket

def make_connection(host, port, data_to_send):
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
s.connect((host, port))
s.send(data_to_send)
s.send('\r\n')
b =[]
while True:
data = s.recv(1024)
if data:
b.append(data)
else:
break

return ''.join(b)

IR dM e == Rt i
import sys
host, port = sys.argv[1l].split(':")
data_to_send = sys.argv[2:]

for d in data_to_send:
print make_connection(host, int(port), d)
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Remember this’?

import socket

def make_connection(host, port, data_to_send):
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
s.connect((host, port))
s.send(data_to_send)
s.send('\r\n}/
b =[]
while True:

data = re¢ 1T 4
if datc. |
b.appena.. e /
else: « /
break [
J
return ''.join(b)
IR dM e == Rt i
import sys
host, port = sys.argv[1l].split(':")

data_to_send = sys.argv[2:]

for d in data_to_send:
print make_connection(host, int(port), d)
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Return control to the loop

N clients; too




| wisted reactor l10op

from twisted.internet import reactor

()

reactor.run()
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Connect to a host, then do
somethning

from twisted.internet import reactor, protocol

reactor.run()
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Connect to a host, then do
somethning

from twisted.internet import reactor, protocol

factory = protocol.ClientFactory()
factory.protocol = protocol.Protocol

reactor.connectTCP(“127.0.0.1", 8000, factory)
reactor.run()

Thursday, 23 June 2011



| et’'s write a twisted client

Run the Uppercase: server




Twisted Simple Client (v1

from twisted.internet import reactor, protocol

class UppercaseClientProtocol(protocol.Protocol):
def connectionMade(self):
self.transport.write(self.factory.text)
self.transport.write('\r\n")

def dataReceived(self, data):
print data

TR Na N eI E=te s RS
import sys
host, port = sys.argv[1].split(':")
data_to_send = sys.argv[2:]

for d in data_to_send:
print 'sending', d
factory = protocol.ClientFactory()
factory.protocol = UppercaseClientProtocol
eGSOl AR EN= ]
reactor.connectTCP(host, int(port), factory)

reactor.run()

simpleclient.py
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Simple Client v1 (output)

$ python simpleclient.py 127.0.0.1:8000 a b c d
sending a

sending b

sending c

sending d

Hi! Send me text to convert to uppercase
)

Hi! Send me text to convert to uppercase
A

Hi! Send me text to convert to uppercase
B

Hi! Send me text to convert to uppercase
C

~C

$
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Observations

= Data returns with random order
x \We cannot access the returned data
» LOOP never stops

= Performance?
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We need to gather results

hmm, - what:should:we use?




Twisted

simpleclient2.py

Thursday, 23 June 2011

Simple Client (v2

from twisted.internet import reactor, protocol, defer

class UppercaseClientProtocol(protocol.Protocol):
def connectionMade(self):
self.transport.write(self.factory.text)
self.transport.write('\r\n"')
self.buffer = []

def dataReceived(self, data):
self.buffer.append(data)

def connectionLost(self, reason):
alldata = ''.join(self.buffer)
self.factory.deferred.callback(alldata)

def gotData(data, request):
print 'received response for', request

print data
3 Ta Mo N C e ==t LI
import sys

hoStE PO RE=tsysiangyvaiits pla s
data_to_send = sys.argv[2:]

for data in data_to_send:
print 'sending', data
d = defer.Deferred()
d.addCallback(gotData, data)
factory = protocol.ClientFactory()
factory.protocol = UppercaseClientProtocol
factory.text = data
factory.deferred = d
reactor.connectTCP(host, int(port), factory)

reactor.run()




VWe created our own
Defered instance

create one...

...pass it around...

then in the future:

d = defer.Deferred()

d.callback(result)




Simple Client v2 (output)

$ python simpleclient2.py 127.0.0.1:8000 a b c d
sending a

sending b

sending c

sending d

received response for b

Hi! Send me text to convert to uppercase

B

received response for a
Hi! Send me text to convert to uppercase
A

received response for c
Hi! Send me text to convert to uppercase
C

received response for d
Hi! Send me text to convert to uppercase
D
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Observations

x Datarotirne with randam ardar
x o oconnot aconce tha vatiirnad data
» LOOP never stops

= Performance?
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Stop the loop when
everything Is finished

walt untit-alkReferreds:have-fireo




Introducing DeferredList

x A list of Deferreds!
x YOUu create it with a list of Deferreds

« .addCallback

« VWhen all the Deterreds have finished, its callback fires.
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Introducing DeferredList

from twisted.internet import defer
from twisted.web.client import getPage

pages = ['http://www.google.com', 'http://www.orestis.gr', ...l

all _ deferreds = []

for page in pages:
d = getPage(page)
d.addCallback(gotPage)
all _deferreds.append(d)

deferredList = defer.DeferredList(all _deferreds)
def all finished(results):

print "ALL PAGES FINISHED"
deferredList.addCallback(all_finished)
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http://web.client
http://web.client
http://www.google.com
http://www.google.com
http://www.orestis.gr
http://www.orestis.gr

Twisted Simple Client (v3

from twisted.internet import reactor, protocol, defer

from simpleclient2 import gotData, UppercaseClientProtocol

if _name__ == '__main__':
import sys
haSirasp CRtN=tE s Har g LisiRs pititig =)

data_to_send = sys.argv[2:]

all _deferreds = []

for data in data_to_send:
print 'sending', data
d = defer.Deferred()
d.addCallback(gotData, data)
factory = protocol.ClientFactory()
factory.protocol = UppercaseClientProtocol
factory.text = data
factory.deferred=d
all_deferreds.append(d)
reactor.connectTCP(host, int(port), factory)

deferredList = defer.DeferredList(all_deferreds)
def all _done(results):

reactor.stop()
deferredList.addCallback(all_done)

reactor.run()

simpleclient3.py
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Simple Client v3 (output)

$ python simpleclient2.py 127.0.0.1:8000 a b c d
sending a

sending b

sending c

sending d

received response for b

Hi! Send me text to convert to uppercase

B

received response for a
Hi! Send me text to convert to uppercase
A

received response for c
Hi! Send me text to convert to uppercase
C

received response for d
Hi! Send me text to convert to uppercase
D
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Observations

x Datareturns-with-random-oraer
x We-cannotaceessthereturned-data
x oo nouor ctonc

= Performance?




Twisted Simple Client (v4

Thursday, 23 June 2011

from twisted.internet import reactor, protocol, defer
import time
from simpleclient2 import UppercaseClientProtocol

def gotData(data, request, starttime):
print 'request', request, 'took', time.time() - starttime
TSI nameSdi=S s Sna e
import sys
oS, MportR=MsySEataVARBIESs Pt e=t
data_to_send = sys.argv[2:]

overallstart = time.time()

all _deferreds = []

for data in data_to_send:
print 'sending', data
d = defer.Deferred()
d.addCallback(gotData, data, time.time())
factory = protocol.ClientFactory()
factory.protocol = UppercaseClientProtocol
factory.text = data
factory.deferred = d
all_deferreds.append(d)
reactor.connectTCP(host, int(port), factory)

deferredList = defer.DeferredList(all_deferreds)
def all_done(results):

reactor.stop()
deferredList.addCallback(all_done)

reactor.run()
print 'finished, took', time.time() - overallstart

simpleclient4.py



Simple Client v4 (output)

$ python simpleclientd4.py 127.0.0.1:8000 [...]
sending http://orestis.gr

sending http://amazon.com

sending http://google.com

sending http://apple.com

request http://google.com took 0.596433877945
request http://amazon.com took 1.22381305695
request http://apple.com took 1.58467292786
request http://orestis.gr took 2.00057697296
finished, took 2.00096821785

againstthe proxy-server

fetched http://google.com took 0.593424081802
fetched http://amazon.com took 1.22066617012
fetched http://apple.com took 1.57956194878

fetched http://orestis.gr took 1.99814605713
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http://orestis.gr
http://orestis.gr
http://amazon.com
http://amazon.com
http://google.com
http://google.com
http://apple.com
http://apple.com
http://google.com
http://google.com
http://amazon.com
http://amazon.com
http://apple.com
http://apple.com
http://orestis.gr
http://orestis.gr
http://google.com
http://google.com
http://amazon.com
http://amazon.com
http://apple.com
http://apple.com
http://orestis.gr
http://orestis.gr

Single threaded
performance!

AS good: as threaded:performance; Without the
complexity.




Exercise 3

« Write an HT TP GET command-line script

GET <path> HTTP/1l.1\r\n
Host: <host>\r\n

Send: User-Agent: <UA-string>\r\n
Connection: close\r\n

\r\n

Recelve; |<data>

Usage: $ python httpget.py host:port <path>
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Exercise 3

from twisted.internet import reactor, protocol, defer

class HTTPGETProtocol(protocol.Protocol):
def connectionMade(self):

self.buffer = []
self.transport.write('GET %s HTTP/1.1\r\n' % self.factory.path)
self.transport.write('User-Agent: europython/2011\r\n"')
self.transport.write('Host: %s\r\n' % self.factory.host)
self.transport.write('Connection: close\r\n')
self.transport.write('\r\n'")

def dataReceived(self, data):
self.buffer.append(data)

def connectionLost(self, reason):
self.factory.deferred.callback(''.join(self.buffer))

def get(address, host, path):
f = protocol.ClientFactory()
trprotocol"=-HIN\IPGETProtocol
f.path = path
f.host = host
f.deferred = defer.Deferred()
reactor.connectTCP(address, 80, f)
return f.deferred

httpget.py



A Drief recap on writing
clients

» Figure out the protocol

« Write the protocol

« Create a factory, set instance variables
x Access the varables from the protocol

« Gonnect the factory to a host & socket
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twisted.web
“the early:-days®




twisted.web NOP

from twisted.web.resource import Resource
from twisted.web.server import Site

from twisted.internet import reactor

from twisted.python import 1log

import sys

log.startLogging(sys.stdout)

root = Resource()

factory = Site(root)
reactor.listenTCP(8000, factory)
reactor.run()

web1.py

Thursday, 23 June 2011


http://web.resource
http://web.resource
http://web.server
http://web.server

twisted.web

Thursday, 23 June 2011

from twisted.web.resource import Resource
from twisted.web.server import Site

from twisted.internet import reactor

from twisted.python import log

import sys

log.startLogging(sys.stdout)

class Index(Resource):
def render_GET(self, request):
return "HELLO"

class Page(Resource):
def render_GET(self, request):
return 'A PAGE'

root = Resourcel()
root.putChild('', Index())
root.putChild('page', Page())
factory = Site(root)
reactor.listenTCP(8000, factory)
reactor.run()

wWeb2.py



http://web.resource
http://web.resource
http://web.server
http://web.server

twisted.web persistent

from twisted.web.server import Site, NOT DONE YET

class LongRunning(Resource):
deMrenldel GETISCltMIrceteSnp:

request.write('A")
reactor.calllLater(1l, request.write, 'B')
reactor.calllLater (2, request.write, 'C')
(3
E

reactor.calllLater (3, request.finish)
return NOT DONE YET

root.putChild('long', LongRunning())

curl -N localhost:8000/long
Web3.py
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http://web.server
http://web.server

twisted.web deterreds

class LongRunning(Resource):
def render GET(self, request):
url = request.args['url'][0]
d = getPage(url)
d.addCallback(request.write)
d.addCallback(lambda : request.finish())

return NOT DONE YET

curl -N localhost:8000/long”?url=http://...

web3b.py
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| et's write a key-value store

...and-expose it-to-overthenetwork




Frst, the store

class KeyValueStore(object):
def @ init (self):
self.store = {}

def get(self, key):
return self.store[key]

def set(self, key, value):
self.store[key] = value
return key

def delete(self, key):
del self.store[key]
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100 simple

» Let's make it keep stuff for only: 15 seconds
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Scheduling

Thursday, 23 June 2011

from twisted.internet import reactor

def print it(p):
print p

reactor.calllLater (5, print it, 'HI')
reactor.calllLater (6, reactor.stop)

15 Selelictoliels felulini s}

schedl.py




Scheduling

1 from twisted.internet import reactor

SHdetRprirnERtik-tese
4 PRI

6 delayedCall = reactor.calllater(5, print it, 'HI')
7 def abort():

8 1if delayedCall.active():

9 print 'CANCELLING'

10 delayedCall.cancel ()

11 reactor.calllLater (4, abort)

2 reaciEomscaRbilaterstose e dC oIS C oD

14 reactor.run()

sched?2.py
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A petter store

from twisted.internet import reactor

class KeyValueStore(object):
def init (self):
self.store = {}
self.timeouts = {}

def get(self, key):
return self.store[key]

def set(self, key, value):
self. cancelTimeout (key)
self.store[key] = value
self.timeouts[key] = reactor.calllLater (15, self.delete, key)
return key

def delete(self, key):
self. cancelTimeout (key)
del self.storelkey]

def cancelTimeout(self, key):
delayedCall = self.timeouts.pop(key, None)
if delayedCall and delayedCall.active():
delayedCall.cancel ()

keyvalue.py




How can we expose that”

« Custom protocol

x ‘Standard” protocol (memecached, other?)
« HITP (REST, web)

« RPC

« Other?
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Custom protocol

» Implement both a server and a client with this spec:

Send Recelve

get:  |get <key>\r\n VALUE <key> <value>\r\n

GET_NOT_FOUND <key>\r\n

set: set <key> <value>\r\n STORED\r\n

delete: |delete <key>\r\n DELETED <key>\r\n
DEL_NOT_FOUND <key>\r\n
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from keyvalue import KeyValueStore

from twisted.internet import reactor, protocol
from twisted.protocols import basic

class KeyValueStoreProtocol(basic.LineReceiver):
def lineReceived(self, line):
command,MatgsistlainemsSPINHHNIDREMLETTe M 1 G ()51 3]
if command == 'get':
e o
value = self.factory.store.get(args[0])
self.sendLine('VALUE %s %s' % (args[0], value))
exCepimMheyErOrS:
self.sendLine('GET NOT FOUND %s' % args[0])
elif command == 'set':
self.factory.store.set(args[0], args[l])
self.sendLine( 'STORED"')
elif command == 'delete':
e
self.factory.store.delete(args[0])
self.sendLine( 'DELETED %s' % args[0])
extepiMieyErronr:
self.sendLine( 'DEL NOT FOUND %s' % args[O0])

factory = protocol.ServerFactory()
factory.protocol = KeyValueStoreProtocol
factory.store = KeyValueStore()

reactor.listenTCP(11211, factory)
e S TERMETLIN(EP)

Keyvalue_server.py



from twisted.internet import defer
from twisted.protocols import basic

class KeyValueClientProtocol(basic.LineReceiver):
def  init (self):
sellstegetlideteirEec St
selfiise tideerEec SRR
seliEldelieteMce erise ¢l SE=TuM
def get(self, key):
self.sendLine('get %s' % key)
d = defer.Deferred()
seliEide tfidererEedsidaphe RciEl)
return d
def set(self, key, value):
self.sendLine('set %s %s' % (key, value))
d = defer.Deferred()
selsEas e deteiasetisirapeanciell)
return d def lineReceived(self, line):

defydeletelfSelEmkevis: if line.startswith( 'VALUE'):

self.sendLine('delete %$s' % key) > . {
d = defer.Deferred() value = line.split()[-1]

self.delete deferreds.append(d) de=RsaltEsgetideferredsiipop (107)
return d d.callback(value)

elif line.startswith('STORED'):
key = line.split()[-1]
d = self.set deferreds.pop(0)
d.callback(key)

elif line.startswith('DELETED'):
key = line.split()[-1]
d = self.delete deferreds.pop(0)
d.callback(key)

elif line.startswith('DEL NOT FOUND'):
pass #227?

elif line.startswith('GET NOT FOUND'):
pass #227?

keyvalue_client.py



How to deal with errors?

Asynchronous:exception:handlers?




INntroducing errbacks

» Like calloacks, but for error conditions
» Create a chain using .addErrback
« Called explicitly = d.errback(reason)

» Called implicitly, when a callback function raises
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Errback example (vi1)

from twisted.internet import reactor, defer

def on_success(msg):
print 'SUCCESS', msg

def on_error(f):
print 'ERROR', f.getErrorMessage()

dl = defer.Deferred()
d1l.addCallback(on_success)
dl.addErrback(on_error)
reactor.callLater(1, dl.callback, 'NEAT')

d2 = defer.Deferred()

d2.addCallback(on_success)
d2.addErrback(on_error)

reactor.run()

reactor.callLater(2, d2.errback, Exception('BUMMER'))

errback.py
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Errpack example (v2

from twisted.internet import reactor, defer

def on_success(msg):
print 'SUCCESS', msg

def on_error(f):
print 'ERROR', f.getErrorMessage()

dl = defer.Deferred()
dl.addCallback(on_success)
dl.addErrback(on_error)

reactor.callLater(1, dl.callback, 'NEAT'")
reactor.callLater(2, dl.errback, Exception('BUMMER'))

reactor.run()

errback_wrong.py
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defer.setDebugging(lrue)




Deferreds are one-shot

elther one callback-or-one errback
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Calling code
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Calling code
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Relax, it's easier than i
lOOKS




Calling code

Synchronous

def s function(result):
1f result == "NO":
raise Exception(result)
else:
return result.upper()

Asynchronous

def a_function(result, d):
if result == "NO":
d.errback(Exception(result))
else:
d.callback(result)

try:
result = s_function(something)
print result

except:
print "OH NOES"

def on_success(r):

print r
def on_error(_):

print "OH NOES"
d = defer.Deferred()
d.addCallbacks(on_success, on_error)
a_function(something, d)
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addCallbacks?

d = defer.Deferred()

d.addCallback(on_success)
d.addErrback(on_error)

a_function(something, d)
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def NOP(x):
return x

d.addCallback(on_success)
d.addErrback(on_error)

d.addCallbacks(on_success, NOP)
d.addCallbacks (NOP, on_error)
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Google Doodle Alt Text

» getPage(“http://www.google.com”)

» On error, print “ERROR: Google down”

x |1y 1o find doodle text, raise Exception if not found

» On error, print “ERROR: No doodle found”

« FInally, print doodle text
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http://www.google.com
http://www.google.com

Google Doodle Alt Text

try:
html = urllib2.openurl('http://www.google.com').read()
try:

doodle_text = find _doodle_text(html)

print doodle_text
except:

print "ERROR: No doodle found"
except:

print "ERROR: Google down"
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http://www.google.com
http://www.google.com

Google Doodle Alt Text

d = getPage('http://www.google.com')

def on_google_down(e):
return "ERROR: Google down"

def on_page(html):
try:
return find _doodle_ text(html)
except:
return "ERROR: No doodle found"

def print_result(r):
print r

d.addCallbacks(on_page, on_google_down)
d.addCallback(print_result)
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http://www.google.com
http://www.google.com

Pt et et a el alalalalatatatalalnls
::0:0:.:0:0:‘:.:.:0:0:0:0:.:.:‘:‘.‘..
etaltstaltatatstataltat n‘o::!q

goog
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Google Doodle Alt Text

d = getPage('http://www.google.com')

def on_google down(e):

return "ERROR: Google down"
def on no doodle(e):

return "ERROR: No doodle found"
def print_result(r):

print r

d.addCallbacks(find doodle text,
on_google_down)
d.addErrback(on_no_doodle)
d.addCallback(print_result)
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http://www.google.com
http://www.google.com

getPage

find_doodle_text on_google_down

on_No_doodle

print_result
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getPage

&00gle

find_doodle_text QR GEOgIe SHOWN

print_result
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getPage

Google

find_doodle text

Exception

on_No_doodle

ERROR: No doodle
found

print_result
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getPage

500 Error

on_google_down

ERROR: Google Down

print_result
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Why did we start this
excursion’?

oh right; the:Key=Valtie:store client




S0, with errbacks:

elif line.startswith( 'DEL NOT FOUND'):
key = line.split()[-1]
CIR=R S ElR IR E ealie eI EIIRE G ISINP ORI R0L)
d.errback(KeyError (key))

elif line.startswith('GET NOT FOUND'):
key = line.split()[-1]
d = self.get deferreds.pop(0)
d.errback (KeyError (key))

keyvalue_client2.py
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| et’'s use It

« We'll write a few web pages that will expose the store
to the web

« Run the store server in a different process (or machine)

x Use the store client in the web server

Keyvalue_Web.py
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http://web.py
http://web.py

Index page

class Index(Resource):
def render GET(selfiirequest):
return """<html><body>
<form action="/get">
<h2>Get</h2>
Key:<input type="text" name="key">
<input type="submit">

</form>
<form action="/set">
<h2>Set</h2>

Key:<input type="text" name="key">
Value:<input type="text" name="value">
<input type="submit">

</form>
<form action="/delete">
<h2>Delete</h2>

Key:<input type="text" name="key">
<input type="submit">

</form>

S elitayalanp [sZ i T
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Get page

class GetPage(Resource):
def init (self, kv):
Resource. 1init (self)
self.kv = kv
defsrenderNGElgSelt et eSHEiE
key = request.args['key'][0]
d = self.kv.get(key)
d.addErrback(lambda f: 'NOT FOUND: %s' % f.getErrorMessage
())
d.addCallback(request.write)
d.addCallback(lambda : request.finish())
return NOT DONE YET
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INitialization

from keyvalue client2 import KeyValueClientProtocol
def got protocol(kv):
root = Resource()
root.putChild('', Index())
root.putChild('get', GetPage(kv))
root.putChild('set’', SetPage(kv))
root.putChild('delete’', DeletePage(kv))
factory = Site(root)
reactor.listenTCP (8000, factory)

client = protocol.ClientCreator(reactor, KeyValueClientProtocol)
d = client.connectTCP('localhost', 11211)
d.addCallback(got protocol)

reactorsruni(")
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t.1.protocol.ClientCreator

» Change your protocol to have _init_
« Create it with a protocol class and args
» Connect it to a host:port

x Attach a callback

« When the protocol is instantiated, callback is fired
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Have a play

CO0l, yes??




from twisted.spread import po

Perspective-Broker:Easy:and:flexible |PC

Also, Foolscap: http://foolscap.lothar.com/trac



http://foolscap.lothar.com/trac
http://foolscap.lothar.com/trac

Perspective Broker

reactor.connectTCP(8789,
pb.PBClientFactory()

....... ®

.call _remote(‘get’, arg)

. remote _get
. remote_set

. remote XXX

reactor. listenTCP(8789,
pb.PBServerFactory(RDict())) !
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PB Ser\/er keyvalue_pb.py

from keyvalue import KeyValueStore
from twisted.internet import reactor
from twisted.spread import pb

class KeyValuePB(pb.Root):
def PR s el S o el

self.store = store

defi-remotedget{(iselfiikey):
return self.store.get(key)

defremotelsetiselfjrkey;rvaluel)s:
return self.store.get(key, value)

deforemoteldelete(selfii-key):
return self.store.delete(key)

I A ME R = St S IO LTSS
from twisted.python import log
import sys
log.startLogging(sys.stdout)
store = KeyValueStore()
factory = pb.PBServerFactory(KeyValuePB(store))

reactor.listenTCP (8789, factory)
e ACHEOEERTHITNI(S)
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PB C‘Ieﬂt keyvalue_web2.py

from keyvalue web import makeSite
from twisted.internet import reactor
from twisted.spread import pb

class RemoteKeyValue(object):
def 3N et Se LS ke
self.rkv = rkv

def get(self, key):
return self.rkv.callRemote('get', key)

def set(self, key, value):
return self.rkv.callRemote( 'set', key, value)

def delete(self, key):
return self.rkv.callRemote( 'delete’', key)

L inanet ==t merinidide:

from twisted.python import log
import sys
log.startLogging(sys.stdout)
factory = pb.PBClientFactory()
reactor.connectTCP( 'localhost', 8789, factory)
d = factory.getRootObject()
def got root(rkv):

kv = RemoteKeyValue(rkv)

factory = makeSite(kv)

SFTFig iy ® o Al CF 5\ o)

reactor.listenTCP(8000, factory)
d.addCallback(got root)
e QCHEGI ST
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\VIultl-server process

from keyvalue import KeyValueStore

from keyvalue server import KeyValueStoreProtocol
from keyvalue pb import KeyValuePB

from twisted.spread import pb

from twisted.internet import reactor, protocol
NS Iranel = S S AP PP
from twisted.python import log
import sys
log.startLogging(sys.stdout)
store = KeyValueStore()

HactoLVM=t ot ocolMSenvertEaCtor )
factory.protocol = KeyValueStoreProtocol
factory.store = store
reactor.listenTCP(11211, factory)

pbirfactory r=<pb.PBServerFactory(kKeyValuePB(store))
reactor«listenTCP (8789 ; pbrfactory)

reactorsruni)

keyvalue_server2.py



Questions?




Grab-bag of topics




| ong-running operations

def fib(target):
TS =0
second = 1

for i in xrange(target - 1):
new = first + second
first = second

second = new
return second

class Fibonacci(Resource):
defMienterMGEAL(IS ST MiRe quUeSTHE:
num = int(request.args['num'][0])

request.write( 'Result is: ')

d = defer.Deferred()

result = fib(num)

d.callback(result)

d.addCallback(lambda n: request.write('%s digits long\r\n' % len(str
(n))))

d.addCallback(lambda : request.finish())

return NOT DONE_YET

curl -N localhost:8000/7num=100000
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| ong-running operations

def fib(target):
TS =0
second = 1

for i in xrange(target - 1):
new = first + second
first = second

second = new
return second

class Fibonacci(Resource):
defMienterMGEAL(IS ST MiRe quUeSTHE:
num = int(request.args['num'][0])

request.write( 'Result is: ')

d = defer.Deferred()

result = fib(num)

d.callback(result)
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d.addCallback(lambda : request.finish())
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| ong-running operations

def fib(target):
TS =0
second = 1

for i in xrange(target - 1):
new = first + second
first = second

second = new
return second

class Fibonacci(Resource):
def render GET(self, requeSwese /
num = int(request.args[ 'num'][0,

request.write( 'Result is: ') )

d = defer.Deferred()

result = fib(num)

d.callback(result)

d.addCallback(lambda n: request.write('%s digits long\r\n' % len(str
(n))))

d.addCallback(lambda : request.finish())

return NOT DONE_YET
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Reactor is single threadeo

» DO not hog the CPU in your callback
» Data will not move in or out
» Scheduled calls will be delayed

» Connections may. time out
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1 he callbacks must be
cooperative

« VWhen accessing the network, return control back
to the loop

x [ he loop will call-your code when the network Is ready
« Must do as little work as possible

« Doesn’t eliminate CPU-bound delays!
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| ong-running operations

class Fibonacci(Resource):
detfRrende rGET(SeldnrequesitN:
num = int(request.args['num'][0])

request.write( 'Result is: ')

d = defer.Deferred()

d = threads.deferToThread(fib, num)

d.addCallback(lambda n: request.write('%$s digits long\r
\n' % len(str(n))))

d.addCallback(lambda request.finish())

return NOT DONE YET

curl -N localhost:8000/7num=100000
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Testing Twisted

» Built-in twisted.trial TestRunner with support for
Deferreds etc.

» A bit clunky for my taste

» Prefer nose.twistedtools (built-int')
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nose.twistedtools

Thursday, 23 June 2011

from nose.twistedtools import deferred, reactor

@deferred(timeout=5.0)
def test_async():
d = getPage(“http://www.google.com”)
def got_page(p):
assert 'Google’ in p
d.addCallback(got_page)
return d



http://www.google.com
http://www.google.com

Deploying twisted services
“It's Webscale®

x Nttps://bitbucket.org/jerub/twisted-plugin-example




More cool stutt

x SPAWNProcess

x Manhole

» enterprise.dbapil

« GUI integration

» [ hird Party libraries (tx )

« Nttps://launchpad.net/tx
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| €SS cool stutt

« Cruft (constantly improving though!)

» Debugging is harder than async
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Vlore resources

» Nttp://twistedmatrix.com

x» Nttps://github.com/orestis/EuroPython-2011-Twisted-
Training

» Nttps://bitbucket.org/jerub/twisted-plugin-example
x Nttp://Krondo.com/?page_1d=1327

« Nttp://as.ynchrono.us/ (JP Galderone)

» olides will be avallable on the europython.eu site
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http://twistedmatrix.com
http://twistedmatrix.com
https://bitbucket.org/jerub/twisted-plugin-example
https://bitbucket.org/jerub/twisted-plugin-example

ITHE END

Thank you




