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import logging
import auxiliary_module

# create logger with 'spam application'

logger = logging.getLogger ('spam_application')
logger.setLevel (logging.DEBUG)

# create file handler which logs even debug messages
fh = logging.FileHandler ('spam.log")

fh.setLevel (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()

ch.setLevel (logging.ERROR)

# create formatter and add it to the handlers
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formatter = logging.Formatter ('? (asctime)s — ¢ (name)s — % (levelname)s — % (message)s
")

fh.setFormatter (formatter)

ch.setFormatter (formatter)

# add the handlers to the logger

logger.addHandler (fh)

logger.addHandler (ch)

logger.info('creating an instance of auxiliary_module.Auxiliary')
a = auxiliary_module.Auxiliary ()

logger.info('created an instance of auxiliary_module.Auxiliary')
logger.info('calling auxiliary_module.Auxiliary.do_something"')
a.do_something ()

logger.info ('finished auxiliary_module.Auxiliary.do_something')
logger.info('calling auxiliary_module.some_function() ")
auxiliary_module.some_function ()

logger.info('done with auxiliary_module.some_function()")

oS Bz 2 EYYr:

import logging

# create logger
module_logger = logging.getLogger ('spam_application.auxiliary')

class Auxiliary:
def _ init_ (self):
self.logger = logging.getLogger ('spam_application.auxiliary.Auxiliary")
self.logger.info('creating an instance of Auxiliary')

def do_something(self):
self.logger.info('doing something')
a=1+1
self.logger.info ('done doing something')

def some_function() :
module_logger.info('received a call to "some_function"')

g2 ogA gt

2005-03-23 23:47:11,663 - spam_application - INFO -
creating an instance of auxiliary_module.Auxiliary
2005-03-23 23:47:11,665 - spam_application.auxiliary.Auxiliary - INFO -
creating an instance of Auxiliary
2005-03-23 23:47:11,665 - spam_application - INFO -
created an instance of auxiliary_module.Auxiliary
2005-03-23 23:47:11,668 - spam_application - INFO -
calling auxiliary_module.Auxiliary.do_something
2005-03-23 23:47:11,668 - spam_application.auxiliary.Auxiliary - INFO -
doing something
2005-03-23 23:47:11,669 - spam_application.auxiliary.Auxiliary - INFO -
done doing something
2005-03-23 23:47:11,670 - spam_application - INFO -
finished auxiliary_module.Auxiliary.do_something
2005-03-23 23:47:11,671 - spam_application - INFO -
calling auxiliary_module.some_function ()
2005-03-23 23:47:11,672 - spam_application.auxiliary - INFO -
received a call to 'some_function'
2005-03-23 23:47:11,673 - spam_application - INFO -
done with auxiliary_module.some_function ()
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import logging
import threading
import time

def worker (arg) :
while not arg['stop']:
logging.debug ('Hi from myfunc')
time.sleep(0.5)

def main () :
logging.basicConfig(level=logging.DEBUG,

— % (threaa e)s % (m age)s')
info = {'stop': False}
thread = threading.Thread (target=worker,

thread.start ()
while True:
try:
logging.debug ('Hello from main')
time.sleep(0.75)
except KeyboardInterrupt:
info['stop'] True
break
thread.join ()

if  name == '__main__ ':

main ()

format="%(

args=(info,))

At 2T HEE v 2ol AT

0 Thread-1 Hi from myfunc

3
505
755

1007
1507
1508
2010
2258
2512
3009
3013
3515
3761
4017
4513
4518

MainThread Hello
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from
MainThread Hello
Thread-1 Hi from

from main
myfunc
from main
myfunc
from main
myfunc
myfunc
from main
myfunc
from main
myfunc
myfunc
from main
myfunc
from main
myfunc
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import logging

logger = logging.getLogger ('simple_ example')
logger.setlevel (logging.DEBUG)

# create file handler which logs even debug messages
fh = logging.FileHandler ('spam.log')

fh.setlLevel (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()

ch.setLevel (logging.ERROR)

# create formatter and add it to the handlers
formatter = logging.Formatter (' - - -
")

ch.setFormatter (formatter)

fh.setFormatter (formatter)

# add the handlers to logger

logger.addHandler (ch)

logger.addHandler (fh)

# 'application' code

logger.debug ('debug message')
logger.info('info message')
logger.warning ('warn message')
logger.error ('error message')
logger.critical ('critical message')
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import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=logging.DEBUG,
format="' 'y
datefmt="%m— $H:%M',

filename="'/temp/myapp.log',
filemode="w")
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# define a Handler which writes INFO messages or higher to the sys.stderr
console = logging.StreamHandler ()

console.setLevel (logging.INFO)

# set a format which is simpler for console use

formatter = logging.Formatter ('? (name)-12s:
# tell the handler to use this format
console.setFormatter (formatter)

# add the handler to the root logger
logging.getLogger (''") .addHandler (console)

# Now, we can log to the root logger, or any other logger. First the root...
logging.info('Jackdaws love my big sphinx of quartz.')

# Now, define a couple of other loggers which might represent areas in your
# application:

loggerl = logging.getLogger ('myapp.areal')
logger2 = logging.getLogger ('myapp.area2')

loggerl.debug('Quick zephyrs blow, vexing daft Jim."')
loggerl.info('How quickly daft jumping zebras vex.')
logger2.warning ('Jail zesty vixen who grabbed pay from quack.')
logger2.error ('The five boxing wizards jump quickly.')

AYsE ZEol & the 3t 2ol £EF Uk,

root : INFO Jackdaws love my big sphinx of quartz.
myapp.areal : INFO How quickly daft jumping zebras vex.
myapp.area2 : WARNING Jail zesty vixen who grabbed pay from quack.
myapp.area2 : ERROR The five boxing wizards jump quickly.

st ol A 71 S8 Uk,

10-22 22:19 root INFO Jackdaws love my big sphinx of quartz.

10-22 22:19 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.

10-22 22:19 myapp.areal INFO How quickly daft Jjumping zebras vex.

10-22 22:19 myapp.area2 WARNING Jail zesty vixen who grabbed pay from quack.
10-22 22:19 myapp.area?2 ERROR The five boxing wizards jump quickly.
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import logging

import logging.config
import time

import os

# read initial config file
logging.config.fileConfig('logging.conf')

# create and start listener on port 9999
t = logging.config.listen(9999)
t.start ()

(B sl ol Aol A1)
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logger = logging.getlLogger ('simpleExample')

try:
# loop through logging calls to see the difference
# new configurations make, until Ctrl+C is pressed
while True:
logger.debug ('debug message')
logger.info('info message')
logger.warning ('warn message')
logger.error('error message')
logger.critical('critical message')
time.sleep (5)
except KeyboardInterrupt:
# cleanup
logging.config.stoplListening ()
t.join ()
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#!/usr/bin/env python
import socket, sys, struct

with open(sys.argv([l], 'rb') as f:
data_to_send = f.read()

HOST = 'localhost'

PORT = 9999

s = socket.socket (socket.AF_INET, socket.SOCK_STREAM)
print ('connecting...")

s.connect ( (HOST, PORT))

print ('sending config...")

s.send(struct.pack ('>L', len(data_to_send)))
s.send (data_to_send)
s.close ()

print ('complete')
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que = queue.Queue (-1) # no limit on size
queue_handler = QueueHandler (que)
handler = logging.StreamHandler ()
listener = Queuelistener (que, handler)
root = logging.getLogger ()
root.addHandler (queue_handler)
formatter = logging.Formatter ('? (threac
handler.setFormatter (formatter)
listener.start ()

# The log output will display the thread which generated
# the event (the main thread) rather than the internal

# thread which monitors the internal queue. This is what
# you want to happen.

root.warning('Look out!")

listener.stop/()

A, o 2 AoE wEych

MainThread: Look out!
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import logging, logging.handlers

rootLogger = logging.getLogger ('")

rootLogger.setLevel (logging.DEBUG)

socketHandler = logging.handlers.SocketHandler ('localhost',
logging.handlers.DEFAULT_TCP_LOGGING_PORT)

# don't bother with a formatter, since a socket handler sends the event as

# an unformatted pickle

rootLogger.addHandler (socketHandler)

# Now, we can log to the root logger, or any other logger. First the root...
logging.info ('Jackdaws love my big sphinx of quartz.')

# Now, define a couple of other loggers which might represent areas in your
# application:

loggerl = logging.getlLogger ('myapp.areal')
logger2 = logging.getLogger ('myapp.areal')

loggerl.debug('Quick zephyrs blow, vexing daft Jim.')
loggerl.info('How quickly daft Jjumping zebras vex.')
logger2.warning ('Jail zesty vixen who grabbed pay from quack.')
logger2.error ('The five boxing wizards jump quickly.')
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import pickle

import logging

import logging.handlers
import socketserver
import struct

class LogRecordStreamHandler (socketserver.StreamRequestHandler) :
"""Handler for a streaming logging request.

This basically logs the record using whatever logging policy 1is
configured locally.

mmn

def handle (self):
mrmrnn
Handle multiple requests - each expected to be a 4-byte length,
followed by the LogRecord in pickle format. Logs the record
according to whatever policy is configured locally.

mmn

while True:

chunk = self.connection.recv (4)

if len(chunk) < 4:

break

struct.unpack ('>L"', chunk) [0]
chunk = self.connection.recv(slen)
while len (chunk) < slen:

chunk = chunk + self.connection.recv(slen - len (chunk))
obj = self.unPickle (chunk)
record = logging.makeLogRecord (ob7j)
self.handlelLogRecord (record)

slen

def unPickle(self, data):
return pickle.loads (data)

def handlelLogRecord(self, record):
# 1f a name is specified, we use the named logger rather than the one
# implied by the record.
if self.server.logname is not None:
name self.server.logname
else:

name = record.name
logger = logging.getLogger (name)
# N.B. EVERY record gets logged. This is because Logger.handle
# is normally called AFTER logger-level filtering. If you want
# to do filtering, do it at the client end to save wasting
# cycles and network bandwidth!
logger.handle (record)

class LogRecordSocketReceiver (socketserver.ThreadingTCPServer) :

mmn

Simple TCP socket-based logging receiver suitable for testing.

mmn

allow_reuse_address True

def _ init_ (self, host='localhost',
port=logging.handlers.DEFAULT_TCP_LOGGING_PORT,
handler=LogRecordStreamHandler) :

(BF= sl ol Aol A1)
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socketserver.ThreadingTCPServer._ _init__ (self, (host, port), handler)
self.abort = 0

self.timeout = 1

self.logname = None

def serve_until_stopped(self):
import select
abort = 0
while not abort:
rd, wr, ex

select.select ([self.socket.fileno ()],
(1, 1,
self.timeout)
if rd:
self.handle_request ()
abort = self.abort

def main() :
logging.basicConfig(
format=" ")
tcpserver = LogRecordSocketReceiver ()
print ('About to start TCP server...')
tcpserver.serve_until_stopped()

if name_ == '_ _main__ ':
main ()

WA A E AT o
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About to start TCP server...

59 root INFO Jackdaws love my big sphinx of quartz.

59 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.

69 myapp.areal INFO How quickly daft jumping zebras vex.

69 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.

69 myapp.area?2 ERROR The five boxing wizards jump quickly.
AR AU oA = FFo] B 7HA Bk BAE Fubgel st 2. o AV S5,
makePickle () MM =S AALlsta A7IA o2 thets FAMA the AE3E A st

919 2T Es T AAHE AGHES 2L

7.1 Running a logging socket listener in production

To run a logging listener in production, you may need to use a process-management tool such as Supervisor. Here is
a Gist which provides the bare-bones files to run the above functionality using Supervisor: you will need to change
the /path/to/ parts in the Gist to reflect the actual paths you want to use.
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http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b
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Z27 oHE AHS} A 2YH = £ A EE JDote 412 W2 LoggerAdapter 22 A
A 90

3= AYUth o] F¥l4E LoggerA 8 Ho|TF A A Fo| Qo] A, debug (), info (), warnin
error (),exception(),critical() Ylog() EEET 4 JFULE o] I E=E2 Logger 9 3
ATHEQe ANE AABE, G AAHAE 2 o0z S Y 4 AFUT

LoggerAdapter & QJA2EH2E A& ul, Logger 2 Y& A4
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def debug(self, msg, /, *args, **kwargs):
Delegate a debug call to the underlying logger, after adding
contextual information from this adapter instance.
msg, kwargs = self.process(msg, kwargs)
self.logger.debug(msg, *args, **kwargs)

LoggerAdapter & process () HAEE &9 Zé ‘21 % o 2715 = YUtk 27 $&9
H A A F 7] 9 = QIAHE vhobA], sHE 2 A of T3t S & A AHEE (WA R) 5 Z“a HAS =HEFUTH
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class CustomAdapter (logging.LoggerAdapter) :
This example adapter expects the passed in dict-like object to have a
"connid' key, whose value in brackets is prepended to the log message.

men

def process(self, msg, kwargs):
return ' | ] ' % (self.extra['connid'], msg), kwargs

o™ Aoz AgT 5 dHYrh

H

logger = logging.getLogger (__name_ )
adapter = CustomAdapter (logger, {'connid': some_conn_id})

I o] E o] 213t RE oJHIEE 21 WA A &l some_conn_id gko] B YT
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import logging
from random import choice

class ContextFilter (logging.Filter):

mmn

This is a filter which injects contextual information into the log.

Rather than use actual contextual information, we just use random
data in this demo.

mn

USERS = ['jim', 'fred', 'sheila']
IPS = ['123.231.231.123"'", '"127.0.0.1', '192.168.0.1"]

def filter(self, record):

record.ip = choice (ContextFilter.IPS)
record.user = choice (ContextFilter.USERS)
return True

if _name_ == '_ main__ ':

levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR, logging.
—CRITICAL)

logging.basicConfig(level=logging.DEBUG,

format="% (as me)—-15s % (name)-5s % (levelname)-8s IP:
% (ip) 5s User: % (user) S (messa
al = logging.getLogger('a.b.c')
a2 = logging.getLogger('d.e.f')
f = ContextFilter ()
al.addFilter (f)
a2.addFilter (f)
al.debug ('A debug message')
al.info('An info message with $%s', 'some parameters')
for x in range(10):
1vl = choice (levels)
lvlname = logging.getLevelName (1vl)
az.log(lvl, 'A message at ¢s level with 2d %s', lvlname, 2, 'parameters')
AFFE et 2 A3 g uch
2010-09-06 22:38:15,292 a.b.c DEBUG IP: 123.231.231.123 User: fred A debug.
—message
2010-09-06 22:38:15,300 a.b.c INFO IP: 192.168.0.1 User: sheila An info.
—message with some parameters
2010-09-06 22:38:15,300 d.e.f CRITICAL IP: 127.0.0.1 User: sheila A
—message at CRITICAL level with 2 parameters
2010-09-06 22:38:15,300 d.e.f ERROR IP: 127.0.0.1 User: jim A
—message at ERROR level with 2 parameters
2010-09-06 22:38:15,300 d.e.f DEBUG IP: 127.0.0.1 User: sheila A
message at DEBUG level with 2 p:r::mafnv‘

(Th& sl AT ol AS)
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2010-09-06 22:38:15,300 d.e.f ERROR IP: 123.231.231.123 User: fred AL
—message at ERROR level with 2 parameters

2010-09-06 22:38:15,300 d.e.f CRITICAL IP: 192.168.0.1 User: Jjim AL
—message at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.f CRITICAL IP: 127.0.0.1 User: sheila A
—message at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.f DEBUG IP: 192.168.0.1 User: Jjim AL
—message at DEBUG level with 2 parameters

2010-09-06 22:38:15,301 d.e.f ERROR IpP: 127.0.0.1 User: sheila A
—message at ERROR level with 2 parameters

2010-09-06 22:38:15,301 d.e.f DEBUG IP: 123.231.231.123 User: fred AL
—message at DEBUG level with 2 parameters

2010-09-06 22:38:15,301 d.e.f INFO IP: 123.231.231.123 User: fred AL

—message at INFO level with 2 parameters

9 ofg] ZEA| 204 G stde] 27 517]

<l

logging ©] 2 =-HAE A, TG Z2 M 29 o AFEA G stz 27 FF= Zlo] A Y= A
gto] Ao A o] Z2AN AV TEY gpdol AM et AL JEdsts ZEHQA ol fleug, oy
4%/‘1]/\01]/\1 9 gdE 27 o= A2 AGHA GFFUTh oy Z2 A 20 A shube] gl 21
S oF 3t= A%, ©o] AAE A= 3 7HA WHS BE ZEA AT Z1E SocketHandler o 71 &
3oL, A A ¢ Oi/ﬂ EJr%‘i 2O3E 42 AHE —?iﬁ?’ﬂ% Heo JE/‘ﬂ* S AMg3tE A dyh
(a3gd, 7= JE/‘ﬂ Z 3o A & g =Tt o] 75S AGITFEE & 5 dFUTh) o] Al A
°l oS o AAHA ’“‘ﬁﬁ}ﬂ g & ii:l%“ﬂ 2 -8-3}7] Hﬁ ERHOE AT e
gt a7 =271 ATy

multiprocessing EE9 Lock FHAE AFE S SXA Q1 A8 7| & 24 51 01 2 Z 2 A A0 A
ol AA A= 2AS L3 T 4 Y5tk 7€ FileHandler 3}/\1_ SHA2ER, 22T}
T QAT A multiprocessingé /\}33}1] o=t} A A multiprocessing REC] BE
HZ A ZF 3l F 7|52 Al A= geth= Aol 72 5144 Al £ (https://bugs.python.org/issue3770
Tz ).

_-_L,Queue 9} QueueHandler S AIL51], EEZ 7 o|HEE TE Z 2N A2 22 22 78O = A

Z otutel] B 4= 5 Ut th oAl 2T HE = o EA st WS HAF U A Ao A EE 9
ERA AN U P Ao ek ol M E & /) S5 .
o] oA 7} §t 7HA] P uhS Ho] ATk & 9, Uy Z2 A EH"] o] AH =g AT
Sw B T AT AU, 4% S8 me1de) ne me AL A Be 27
FHEAEHEE A BT, Jel R AN SHD LT AL FEFE T 22 AR F U

Ytk

il e

# You'll need these imports in your own code
import logging

import logging.handlers

import multiprocessing

# Next two import lines for this demo only
from random import choice, random
import time

#

# Because you'll want to define the logging configurations for listener and.
—workers, the

# listener and worker process functions take a configurer parameter which is a.
—callable

# for configuring logging for that process. These functions are also passed the.
—queue,

# which they use for communication.

(F= soTAT ol AS)
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#
# In practice, you can configure the listener however you want, but note that in.
—this
# simple example, the listener does not apply level or filter logic to received.
—records.
# In practice, you would probably want to do this logic in the worker processes,.
—to avoid
# sending events which would be filtered out between processes.
#
# The size of the rotated files is made small so you can see the results easily.
def listener_configurer():

root = logging.getLogger ()

h = logging.handlers.RotatingFileHandler ('mptest.log', 'a', 300, 10)
f = logging.Formatter('?% (asctime)s % (processName)-10s % (name)s % (levelname)-8s

—% (message)s')
h.setFormatter (f)
root .addHandler (h)

# This is the listener process top-level loop: wait for logging events

# (LogRecords)on the queue and handle them, quit when you get a None for a
# LogRecord.

def listener_process (queue, configurer):

configurer ()
while True:
try:
record = queue.get ()
if record is None: # We send this as a sentinel to tell the listener.
—to quit.
break
logger = logging.getLogger (record.name)

logger.handle (record) # No level or filter logic applied - just do it!
except Exception:

import sys, traceback

print ('Whoops! Problem:', file=sys.stderr)

traceback.print_exc(file=sys.stderr)

# Arrays used for random selections in this demo

LEVELS = [logging.DEBUG, logging.INFO, logging.WARNING,
logging.ERROR, logging.CRITICAL]

LOGGERS = ['a.b.c', 'd.e.f']

MESSAGES = [
'Random message #1',
'Random message #2',
'Random message #3',

# The worker configuration is done at the start of the worker process run.
# Note that on Windows you can't rely on fork semantics, so each process
# will run the logging configuration code when it starts.
def worker_configurer (queue) :
h = logging.handlers.QueueHandler (queue) # Just the one handler needed
root = logging.getLogger ()
root.addHandler (h)
# send all messages, for demo; no other level or filter logic applied.
root.setLevel (logging.DEBUG)

# This is the worker process top-level loop, which just logs ten events with
# random intervening delays before terminating.

(B sl ol Aol A1)
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# The print messages are just so you know it's doing something!
def worker_process (queue, configurer):
configurer (queue)
name = multiprocessing.current_process () .name
print ('Worker started: %s' % name)
for i in range (10):
time.sleep (random())
logger = logging.getLogger (choice (LOGGERS) )
level = choice (LEVELS)
message = choice (MESSAGES)
logger.log(level, message)

o

print ('Worker finished: $s' % name)

# Here's where the demo gets orchestrated. Create the queue, create and start
# the listener, create ten workers and start them, wait for them to finish,
# then send a None to the queue to tell the listener to finish.
def main () :
queue = multiprocessing.Queue(-1)
listener = multiprocessing.Process (target=listener_process,
args=(queue, listener_configurer))
listener.start ()
workers = []
for i in range(10):
worker = multiprocessing.Process (target=worker_process,
args= (queue, worker_configurer))
workers.append (worker)
worker.start ()
for w in workers:
w.join ()
queue.put_nowait (None)
listener.join()

if name_ == '_ main__':
main ()

o) ~AaYE APL 2P S W =N A Hr o A oA §A T}

import logging

import logging.config

import logging.handlers

from multiprocessing import Process, Queue
import random

import threading

import time

def logger_thread(q) :
while True:
record = g.get ()
if record is None:
break
logger = logging.getLogger (record.name)
logger.handle (record)

def worker_process(q):
gh = logging.handlers.QueueHandler (q)
root = logging.getLogger ()
root.setlLevel (logging.DEBUG)
root.addHandler (gh)
levels = [logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL]

(B sl el Aol A%H)
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loggers = ['foo', 'foo.bar', 'foo.bar.baz',

'spam', 'spam.ham',

for i in range(100):

1vl = random.choice (levels)

logger = logging.getLogger (random.choice (loggers))
'Message no. %d', i)

logger.log(1lvl,

if name_ == '_ main___
g = Queue ()
d = {
'version': 1,
'formatters': {
'detailed':
'class': 'logging.Formatter',
'format': '$%(asctime)s % (name)-15s
—10s % (message)s'
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO',
}I
'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed',

b
'foofile': {

'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed',
by
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'level': 'ERROR',
'formatter': 'detailed',
}I
}I
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I
'root': {
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
}I
}
workers = []

for i in range (5):

wp = Process (target=worker_process,

workers.append (wp)

wp.start ()

logging.config.dictConfig(d)

lp = threading.Thread(target=logger_thread,

lp.start ()

'spam.ham.eggs"']

% (levelname) —8s

name='worker

args=(q,))

% (processName) —

(i + 1), args=(q,))

16
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# At this point, the main process could do some useful work of its own
# Once it's done that, 1t can wait for the workers to terminate...

for wp in workers:
wp.Jjoin ()
# And now tell the logging thread to finish up, too
g.put (None)
lp.join ()

oMY EH ZAN U AL F L= WHS HAH o], foo 7+ foo A H A]

do] B E oJHIEE mplog-foo.log Yol AAet= Zka1 QJF YT o] A2 w el
ZZ A2 27 A 2H o] (iﬂ O E 7} 2 YA 22 A A A E A H T 3 E EtE) WA A& A F gt
oz Agsts o AFEE Yt

ﬂmu

9.1 concurrent.futures.ProcessPoolExecutor A}-&3} 7]

concurrent . futures.ProcessPoolExecutors AFE-3lo] A2} Z 2 | AE A ZH6t3 W, 2k71 o

PR FE TSk FYTh

’queue = multiprocessing.Queue (-1)

thalell, tha2 AHg-3l o g ot

’queue = multiprocessing.Manager () .Queue (-1) # also works with the examples above

a3 b AAA S

workers = []
for i in range (10):
worker = multiprocessing.Process (target=worker_process,
args=(queue, worker_configurer))
workers.append (worker)
worker.start ()
for w in workers:
w.join ()

o] A t}2 3} Zo] thA| & 4= Y5 TH(HA concurrent . futuresE YXE 3= AL 7| A A L)

with concurrent.futures.ProcessPoolExecutor (max_workers=10) as executor:
for i in range(10):
executor.submit (worker_process, queue, worker_configurer)

9.2 Deploying Web applications using Gunicorn and uWSGiI

When deploying Web applications using Gunicorn or uWSGI (or similar), multiple worker processes are created to
handle client requests. In such environments, avoid creating file-based handlers directly in your web application.
Instead, use a SocketHandler to log from the web application to a listener in a separate process. This can be set
up using a process management tool such as Supervisor - see Running a logging socket listener in production for more
details.

17
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EVL W

import glob

import logging

import logging.handlers

LOG_FILENAME = 'logging_rotatingfile_example.out'

# Set up a specific logger with our desired output level
my_logger = logging.getLogger ('MyLogger')
my_logger.setLevel (logging.DEBUG)

# Add the log message handler to the logger
handler = logging.handlers.RotatingFileHandler (
LOG_FILENAME, maxBytes=20, backupCount=5)

my_logger.addHandler (handler)
# Log some messages
for i in range(20):

my_logger.debug('i = Y% 1)

# See what files are created
logfiles = glob.glob('%s*' $ LOG_FILENAME)

for filename in logfiles:
print (filename)

A= 674 gtdojojop s, Z47] & =2 o g 21 7|59 R Th:

logging_rotatingfile_example.out

logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
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TRV EAH R FAFH AT, style WA RS FA A S 2 XG5 st
Template 3 37 5ot =W A LS AAL + d5Uth a2 7

22 AU

.format () =+ string.

==
54 HAFY] g oA

—1—""

>>> import logging

>>> root = logging.getLogger ()

>>> root.setlLevel (logging.DEBUG)

>>> handler = logging.StreamHandler ()

>>> bf = logging.Formatter (' {asctime} {name} {levelname:8s} {message}l',
style="'{")

>>> handler.setFormatter (bf)

>>> root.addHandler (handler)

>>> logger = logging.getLogger ('foo.bar')

>>> logger.debug('This is a DEBUG message')

2010-10-28 15:11:55,341 foo.bar DEBUG This is a DEBUG message

>>> logger.critical ('This is a CRITICAL message')

2010-10-28 15:12:11,526 foo.bar CRITICAL This is a CRITICAL message

>>> df = logging.Formatter ('S$Sasctime $name ${levelname} S$message',

A style="S")

>>> handler.setFormatter (df)

>>> logger.debug('This is a DEBUG message')

2010-10-28 15:13:06,924 foo.bar DEBUG This is a DEBUG message

>>> logger.critical('This is a CRITICAL message')

2010-10-28 15:13:11,494 foo.bar CRITICAL This is a CRITICAL message

>>>

2a2 HF 937 As) 24 mAAE 2" ste A2 NE 23 WAIA 7 FAE = B 4 S
AU A WA Aol & et 2o] %-2u " S AHEE 5 S uTth

>>> logger.error ('This is an%s %s %s', 'other,', 'ERROR,', 'message')
2010-10-28 15:19:29,833 foo.bar ERROR This is another, ERROR, message
>>>

27 22 (logger.debug (), logger.info () 5)< AA 27 WA A AA S A= 914 v 7] A
TS FH o, 7]T4C UH7H \_—’Ft AA 2 T2 oAAE9A thHof =& AR = A4S A3 =
SEEWAZIYUT(AE Efolad JRHE 2T oF FAE 7He] 7] = exc_info 7| E w7l ¥
—r%iloﬂ Z7P51t-£"“ %EE UEtY = extra 7|9 E w7 |, 2efA o B E2 str. format ()
T Estring.Template BEHS A3 AH 2D &5 4 g5 Yth WH A S 2 logging 3 7] A 7}

2 S AFEEte] 2 FAE T A ?lz}é HEsh7] WP Ut ol d MAHY 34 F A5t
%?}8 o] Aol vt A k& AYULh 7€ ZE Y= REED EE0] %-2W FALEE A5

w2 4] ek

I {}- RS- S ARE St i 2O AR E A SHE WY

o] Ql&vIth. WAl S 42, WA A
29 B AAR 990 AHE AL T 4 5127, logging 51714+ 4] P4

9 B2 A7) 93 1 AR o
Hal str() & ETERTE AL AN L. O F 744 SULE w2

class BraceMessage:
def _ _init__ (self, fmt, /, *args, **kwargs):
self.fmt = fmt
self.args = args
self.kwargs = kwargs

def str__ (self):

return self.fmt.format (*self.args, **self.kwargs)

class DollarMessage:
def _ _init__ (self, fmt, /, **kwargs):
self.fmt = fmt
self.kwargs = kwargs

def _ str_ (self):
from string import Template

(Th& sl AT ol AS)
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return Template(self.fmt) .substitute (**self.kwargs)

o] Z 3 UE Tl EXE A AFLEE, (}- EE$-ZufES A2 5to] TWlE & 71 % 9] “%(message)s”,

“{message}” = “$message” A} 2] ]| UrE}l%—t- A A “message” FE-& e 5 JAFUTE ofH A 213}
3 A% wvheh Fe2 0|88 8T AL The BANA R _(F 7S WE —gettext gettext |
U2 PAEe] Folol/ oz A E = EFSHA vl 2) 9 e A S AFR e 1 %“&%“4 =2

Aol e 27t vpo] ol ZAH of A= AR, oFF FA 041’4*4 FEo BALslo] 2og S 5 A5
Utk o3t 2ol A2 5 95 Ut (wherever 2k EEIA A A ATl 7HY g oh:

>>> from wherever import BraceMessage as ___

>>> print (__ ('Message with ', 2, name='placeholders'))
Message with 2 placeholders

>>> class Point: pass

>>> p = Point ()

>>> p.x = 0.5

>>> p.y = 0.5

>>> print (__ ('Message with coordinates: ( ’ )y
point=p))

Message with coordinates: (0.50, 0.50)
>>> from wherever import DollarMessage as ___

>>> print (__('Message with $num $what', num=2, what='placeholders'))
Message with 2 placeholders
>>>

HolFa QA 28 ol oo

919l A= print () & AHE3He] T g o] oj WA AEF=2]
AHg-8f oF g

AR 2R o= logger.debug ) U 28 FASE A S

TR ARE ZL, ol H2Wol AR 2 At AdUth Al Zvig 2 2l 52 20
ZbolJet 27 H uA A2 AA g HE 77t eas S8 L@(:ﬂﬂgxﬂiza‘fﬂ%ﬂ‘&)%éﬂf&wﬂr.
JeA Ay Eo] AT a5 S SolFe 2ot W FALH AAES BT Atk AR I

T2 H %3:‘:”0171 =4 Yt

__ E7]¥ o] &R XXXMessage 2 F 3hitol] o 3 A A 2} 5
o] Aot AR B S S AsUTh

A3t} LoggerAdapter & ARE3Fo] U2 o A| 9} 2

import logging

class Message:
def _ _init__ (self, fmt, args):
self.fmt = fmt
self.args = args

def _ str_ (self):
return self.fmt.format (*self.args)

class StyleAdapter (logging.LoggerAdapter) :
def _ init__ (self, logger, extra=None):
super () .__init__ (logger, extra or {})

def log(self, level, msg, /, *args, **kwargs):
if self.isEnabledFor (level):
msg, kwargs = self.process(msg, kwargs)
self.logger._log(level, Message (msg, args), (), **kwargs)

logger = StyleAdapter (logging.getLogger ( name__ ))

def main () :
logger.debug('Hello, ', 'world!")

if _ name_ == '_ main_ ':

(Th& sl AT ol A%
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logging.basicConfig(level=logging.DEBUG)
main ()

o] AT HEE FFo] 32 o] oA AP E W Hello, world! ke HIAIAE 7] 53l oF Fth

12 A}-8&-%} A 2] LogRecord

EE 27 o]l EX LogRecord I2HAE THFHULH o|MEVIE2 1 H 1 27 $£F9 93] 28T
=] 2] 952 W, LogRecord 7} A H L o|HIEo st FH=E ‘H-"rJ{ =T EAE} L 2EE ]%
AR Ao ul A sE AR 2A7MA) Y A2 A Ut «4015‘4 32 o)A, °] "E °
of it 2ol T el el e oh
* Logger.makeRecord (), o|HIE 72 dutA Q] m 2 M 20X TEFH YL A2HAE AT}
7] $13] LogRecord & A E&3t}.

—

. makeLogRecord(),LogRecordoﬂ 2719 oJEgIHEE Xo5t= U Y E Y A T&H Y
BE AASG Y7V EYIZE 53 (9 & £9], SocketHandler & 53 9 & JE g, ==
HTTPHandler & %3} JSON ?fi Aoy AE ] SEEH YT

o) AS B Loghecord & SWE A2 & AR} ATHE, th3 3 SL1E oo Sk AL v P

* Logger.makeRecord () & A A Y 5t= AAI W] Logger A B FHPAE WHED, A4 Y= =2 A9
Ol AE AT} UFE 0] X] 7] ?q Oﬂ setLoggerClass () & A& 3to] AASIAAI L

« 2AY AP 7)o FilterE F7180A filter () HIAEZFSEE o B23 53 245 514
S E

A MR FIH-2 o] gho| B AR T 42 dtal Al o] st AlvE oA thF7] & AYYth
22} A48 Togger A H el A AR5 1 AR Aol 1, iR % Aol o714 B AT
FHA AZHS B2 A9 ez & 2E ]—X] 9k LogRecord & EWH3I A H 2S5 AT
T Y5 Uth golEy g MIRs 2 A AEA FHE AT F IAHANZ L 2 AE =4S o
wheh o) & 4 oF ATk 22 719i5h ok YU Th o] & el kA RLThA A A7 A1} BB Fobeha
B2 g oA des] o 2ol gyt

= logging.getlLogger (_ name_ )

—
o

Q

Q
(0]
a1

£ 7% S AUt Auss Ao 449 27 40
N5 YA, &4 T2 ARA) B9 £ eolnele 2 A
Ut — el 2 A 2 nE e F8e el neje LAl o g

oA ofvhs 2ok F
NullHandler o] ZHE F
A 7€ A4 TS5 A &
vk ShA] Z T

Sho] 41 3.2 o] ol A, LogRecord A o] AHE A7 A AT 4 9 A=) 2 Ba) 2 AHY
setLogRecordFactory () & AA T 4 91, getLogRecordFactory () & 23T 4 ¢
JUth HE gl+= LogRecord AR} 2 AP og §&5 1, 7| 2 A AL LogRecord YU T
o] WS AFE T AF8A} ) FE 7} LogRecord 4419 2E SWE Ao &4 Atk ol & &
HE ZeAE BBIAY, 23 2L Pow A4 A Lo) oS HES 371 B 5 Ui}

|

old_factory = logging.getLogRecordFactory ()

def record_factory(*args, **kwargs):
record = old_factory(*args, **kwargs)
record.custom_attribute = Oxdecafbad
return record

logging.setLogRecordFactory (record_factory)

of AL N2 e Zfol el sl AEe g ANLE AAY 5 YL Sol, 429 o} =2 HEE Yol
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QueueHandler A B Z 25 ARE-5HA D}%%;A ol WA A& Hd 5 Q5 U T, o & 59] ZeroMQ
‘publish’ &7, ofef) Aol A, A2 B2 A o] A2 7]| = (‘quene’ 2) A EH T
import zmg # using pyzmqg, the Python binding for ZeroMQ
import json # for serializing records portably
ctx = zmg.Context ()
sock = zmqg.Socket (ctx, zmg.PUB) # or zmqg.PUSH, or other suitable value
sock.bind('tcp://*:5556") # or wherever
class ZeroMQSocketHandler (QueueHandler) :

def enqueue(self, record):

self.queue.send_json (record._ _dict_ )

handler = ZeroMQSocketHandler (sock)
2 P45 o2 el s Utk ol & o) Aer)7t 2 vt Aot dolHE Agste

AUk

class ZeroMQSocketHandler (QueueHandler) :
def _ _init_ (self, uri, socktype=zmqg.PUB, ctx=None) :
self.ctx = ctx or zmg.Context ()
socket = zmqg.Socket (self.ctx, socktype)
socket .bind (uri)
super () .__init__ (socket)

def enqueue(self, record):
self.queue.send_json (record._ _dict_ )

def close(self):
self.queue.close ()

14 Queuelistener A B Z A 15 7] - ZeroMQ 4 A

PO FolA WA AE 7] 93] QueueListener & A B FHAE W5 T % Y5 A&
eroMQ ‘subscribe’ A7, T2 1 o g Yt}

N:|0

class ZeroMQSocketListener (QueuelListener) :
def __init__(self, uri, /, *handlers, **kwargs):
self.ctx = kwargs.get ('ctx') or zmqg.Context ()
socket = zmqg.Socket (self.ctx, zmg.SUB)

socket.setsockopt_string(zmg.SUBSCRIBE, '') # subscribe to everything
socket .connect (uri)
super () .__init__ (socket, *handlers, **kwargs)

def dequeue (self):
msg = self.queue.recv_json()
return logging.makeLogRecord (msg)

o B7]:
XE logging logging &5l th3k API 2 3 &
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logging.config logging 2 &8 T4 APL
logging.handlers logging = E°f 3% 783 A 2]7].
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dictConfig() & AE3le] FAS 79_9_'@]—\41;].
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LOGGING = {

'version': 1,
'disable_existing_loggers': True,
'formatters': {
'verbose'
'format': '%(levelname)s % (asctime)s (moc
— % (message) s’
}I
'simple': {
'format': '$(levelname)s % (message)s'
}I

by
'filters': {

'special':
'()': 'project.logging.SpecialFilter',
'foo! 'bar’',
}
}I
'handlers': {
'null': {
'level':'DEBUG',
'class':'django.utils.log.NullHandler'
}I
'console':{
'level':'DEBUG',
'class':'logging.StreamHandler',
'formatter' 'simple'
}I
'mail_admins' {
'level': '"ERROR',
'class' 'django.utils.log.AdminEmailHandler'
'filters' ["special']
}
by
'loggers': {
'dijango': {
'handlers':['null'],
'propagate': True,
'level':'"INFO',
}I
'django.request': {
'handlers' ['mail_admins'],
'level': 'ERROR',
'propagate’': False,
}I
'myproject.custom': {
'handlers' ['console', 'mail_admins'],
'level': 'INFO',
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'filters': ['special']

o] Aol that of AkA &t B H = Fa A Ao e A &

wy

Z3HA 8.

16 rotator2} namerE A}-83) 4 21 3] A 28] 5}7]

t}S F &= Z 7o) namer & rotators A ] 5l o 7 9=, 22 3D -E zlib 7)vk o 2 ¢r= 3t}

def namer (name) :
return name + ".gz"

def rotator (source, dest):
with open (source, "rb") as sf:
data = sf.read()
compressed = zlib.compress (data, 9)
with open(dest, "wb") as df:
df .write (compressed)
os.remove (source)

rh = logging.handlers.RotatingFileHandler(...)
rh.rotator = rotator
rh.namer = namer

AL AR gz 3pd o] opduth @3] S5 dlolEH g Holar, AA gzip 3ol A S 4 A&
27 A m o o] B
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import logging

import logging.config

import logging.handlers

from multiprocessing import Process, Queue, Event, current_process
import os

import random

import time

class MyHandler:

mn

A simple handler for logging events. It runs in the listener process and
dispatches events to loggers based on the name in the received record,

(TF sl Aol A
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which then get dispatched, by the logging system, to the handlers

configured for those loggers.
mrirn

def handle(self, record):

if record.name == "root":
logger = logging.getLogger ()
else:
logger = logging.getLogger (record.name)

if logger.isEnabledFor (record.levelno) :
# The process name is transformed just to show that it's the listener
# doing the logging to files and console
record.processName = 'S5s (for %s)' % (current_process () .name, record.
—processName)

logger.handle (record)

def listener_process(q, stop_event, config):
mrrmn
This could be done in the main process, but is just done in a separate
process for illustrative purposes.

This initialises logging according to the specified configuration,
starts the listener and waits for the main process to signal completion
via the event. The listener is then stopped, and the process exits.

mmn

logging.config.dictConfig(configqg)

listener = logging.handlers.Queuelistener (q, MyHandler())
listener.start ()
if os.name == 'posix':
# On POSIX, the setup logger will have been configured in the
# parent process, but should have been disabled following the
# dictConfig call.
# On Windows, since fork isn't used, the setup logger won't
# exist in the child, so it would be created and the message
# would appear - hence the "if posix" clause.

logger = logging.getLogger ('setup')

logger.critical ('Should not appear, because of disabled logger ...")
stop_event.wait ()
listener.stop()

def worker_process (config):
mrrmn
A number of these are spawned for the purpose of illustration. In
practice, they could be a heterogeneous bunch of processes rather than
ones which are identical to each other.

This initialises logging according to the specified configuration,
and logs a hundred messages with random levels to randomly selected
loggers.

A small sleep 1is added to allow other processes a chance to run. This
is not strictly needed, but it mixes the output from the different
processes a bit more than if it's left out.

mmn

logging.config.dictConfig(config)

levels = [logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL]
loggers = ['foo', 'foo.bar', 'foo.bar.baz',
'spam', 'spam.ham', 'spam.ham.eggs']
if os.name == 'posix':

(B sl ol Aol A1)
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On POSIX, the setup logger will have been configured in the
parent process, but should have been disabled following the
dictConfig call.
On Windows, since fork isn't used, the setup logger won't
exist in the child, so it would be created and the message
would appear - hence the "if posix" clause.

logger = logging.getLogger ('setup')

logger.critical ('Should not appear, because of disabled logger ...")
for i in range(100):

1lvl = random.choice (levels)

logger = logging.getLogger (random.choice (loggers))

logger.log(lvl, 'Message no. ¢d', 1)

time.sleep(0.01)

% % oW W w

def main () :

a = Queue()
# The main process gets a simple configuration which prints to the console.
config_initial = {
'version': 1,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': '"INFO'
}
}I
'root': {
'handlers': ['console'],
'level': 'DEBUG'
}

}
# The worker process configuration is just a QueueHandler attached to the
# root logger, which allows all messages to be sent to the queue.
# We disable existing loggers to disable the "setup" logger used in the
# parent process. This is needed on POSIX because the logger will
# be there in the child following a fork().
config_worker = {
'version': 1,
'disable_existing_loggers': True,
'handlers': {

'queue': {
'class': 'logging.handlers.QueueHandler',
'queue': g
}
by
'root': {
'handlers': ['queue'],
'level': 'DEBUG'
}
}
# The listener process configuration shows that the full flexibility of
# logging configuration is available to dispatch events to handlers however
# you want.
# We disable existing loggers to disable the "setup" logger used in the
# parent process. This is needed on POSIX because the logger will
# be there in the child following a fork().
config_listener = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',

(B sl ol Aol A1)
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'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName) —
—~10s % (message)s'

H

'simple': {
'class': 'logging.Formatter',
'format': '$ (name)-15s % (levelname)-8s % (processName)-10s
—% (message) s’
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'formatter': 'simple',
'level': '"INFO'
}l
'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed'

by
'foofile': {

'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed'
}I
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'formatter': 'detailed',
'level': '"ERROR'
}
by
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I
'root': {
'handlers': ['console', 'file', 'errors'],
'level': 'DEBUG'

}
# Log some initial events, just to show that logging in the parent works
# normally.
logging.config.dictConfig(config_initial)
logger = logging.getLogger ('setup')
logger.info ('About to create workers ...'")
workers = []
for i in range (5):

wp = Process (target=worker_process, name='worker 5d' % (i + 1),

args=(config_worker,))

workers.append (wp)

wp.start ()

logger.info('Started worker: %s', wp.name)
logger.info ('About to create listener ...")
stop_event = Event ()
lp = Process (target=listener_process, name='listener',

args=(q, stop_event, config_listener))

(B sl ol Aol A1)
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lp.start ()
logger.info('Started listener')
# We now hang around for the workers to finish their work.
for wp in workers:
wp.Jjoin ()
# Workers all done, listening can now stop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ...")
stop_event.set ()
lp.join ()
logger.info('All done.")

if _name_ == '_ main__ ':

main ()

18 SysLogHandler 2 715-¥ o] 2] %] o]l BOM 4} ¢13}7]

RFC5424 = FUZE “ﬂ/\] 7“] 7]’1:]": ZE 7t nlo] EE Z syslog U] & ol ASH ook gHS @ F3ht}:
*dE“X* 01 4 ASCIL 4 8.4, 1 5 & o]o] UTF-8 H}o|E A 4 (BOM), 1 & o]o] UTF-82 &
Sl \4:“: (o] A2 #HHA H S FRIAHAIL)
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BOMo| | A] 2] o] A]ZF BB o] LFEFLRA] 1 9ol 45 ASCIL A R4S 3 &381A 35 2 28 1A H Q)
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import json
import logging

class StructuredMessage:

def _ init__ (self, message, /, **kwargs):
self.message = message
self.kwargs = kwargs

def _ str_ (self):
return '%s >>> $s' % (self.message, Jjson.dumps (self.kwargs))

_ = StructuredMessage # optional, to improve readability
logging.basicConfig(level=logging.INFO, format='?% (message)s')
logging.info(_('message 1', foo='bar', bar='baz', num=123, fnum=123.456))

99 2 EA AW ohe 3} ol AsF YT

message 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"}
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from _ future__ import unicode_literals

import json
import logging

# This next bit is to ensure the script runs unchanged on 2.x and 3.x

try:
unicode
except NameError:
unicode = str

class Encoder (json.JSONEncoder) :
def default (self, o):
if isinstance (o, set):
return tuple (0)
elif isinstance (o, unicode):
return o.encode ('unicode_escape') .decode ('ascii'")
return super () .default (o)

class StructuredMessage:

def __init__ (self, message, /, **kwargs):
self.message = message
self.kwargs = kwargs

def _ str_ (self):
s = Encoder () .encode (self.kwargs)

)

return '%s >>> $s' % (self.message, s)

_ = StructuredMessage # optional, to improve readability
def main() :
logging.basicConfig(level=logging.INFO, format="'% (message)s")
logging.info(_('message 1', set_value={1, 2, 3}, snowman='\u2603'"))
if _ name_ == '_ main__':
main ()

99 2aY=g AYste ohe 3 2ol AP T
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’message 1 >>> {"snowman": "\u2603", "set_value": [1, 2, 31}
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def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:
if not os.path.exists(filename) :
open (filename, 'a').close()
shutil.chown (filename, *owner)
return logging.FileHandler (filename, mode, encoding)

T8 th, dictConfig() o AYH & 27 FANA, o] F58 BE5e] 27 4718 YYIFES
ART 5 A5t

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {
'format': '$ (asctime)s % (levelname)s % (name)s % (message)s'

}I
}I
'handlers': {
'file':{
# The values below are popped from this dictionary and
# used to create the handler, set the handler's level and
# its formatter.
'"()': owned_file_handler,
'level':'DEBUG',
'formatter': 'default',
# The values below are passed to the handler creator callable
# as keyword arguments.

'owner': ['pulse', 'pulse'l],
'filename': 'chowntest.log',
'mode': 'w',
'encoding': 'utf-8"',
}!
}I
'root': {
'handlers': ['file'],
'level': 'DEBRUG',

by

o] Ao A= A & E7] 98 pulse gt AHEARS) 152 AHE 8] AF-A
A3 YE chowntest.py & A 2|3}

import logging, logging.config, os, shutil

def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:

(Th& sl AT ol AS)
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if not os.path.exists(filename) :
open (filename, 'a').close()
shutil.chown (filename, *owner)
return logging.FileHandler (filename, mode, encoding)

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {
'format': '$ (asctime)s % (levelname)s % (name)s % (message)s'

}I
}I
'handlers': {
'file':{
# The values below are popped from this dictionary and
# used to create the handler, set the handler's level and
# its formatter.
'"()': owned_file_handler,
'level':'DEBUG',
'formatter': 'default',
# The values below are passed to the handler creator callable
# as keyword arguments.

'owner': ['pulse', 'pulse'l],
'filename': 'chowntest.log',
'mode': 'w',
'encoding': 'utf-8',
}I
}I
'root': {
'handlers': ['file'],
'level': 'DEBRUG',

}

logging.config.dictConfig (LOGGING)
logger = logging.getLogger ('mylogger')
logger.debug ('A debug message')

o121 AW/ A AL, obohE root = A oF F ATk

$ sudo python3.3 chowntest.py

$ cat chowntest.log

2013-11-05 09:34:51,128 DEBUG mylogger A debug message

$ 1s -1 chowntest.log

-rw—-r——r—— 1 pulse pulse 55 2013-11-05 09:34 chowntest.log

shutll chown () ©] 533t slo]# 338 A&t} o] H
o] A WA o A A5 Th- 3] %1 2.7, 320]%}-3-3°]Zd‘ﬂﬁﬂ
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2
ﬁorm =
l#‘_‘r

>

N rlr

Do dorr 2
o

B

)': owned_file_handler,
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"()': 'ext://project.util.owned_file_handler'

o 71 M project.util & FF71 A+ H 7)1 A 9 Nxﬂ o] o Z ulE & UFUTh 99 F Y AT HE
A 'ext://_main_.owned_flle_handler E ARSI BUTh o7 A, AA EHE 2 ext://
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class BraceMessage:
def _ _init__ (self, fmt, /, *args, **kwargs):
self.fmt = fmt
self.args = args
self.kwargs = kwargs

def _ str_ (self):
return self.fmt.format (*self.args, **self.kwargs)
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class DollarMessage:
def __init__ (self, fmt, /, **kwargs):
self.fmt = fmt
self.kwargs = kwargs

def _ str_ (self):
from string import Template
return Template (self.fmt) .substitute (**self.kwargs)

o] F ttE =W FAE Al AFE S, {}- EE$-ZW " S AFESto] =W H 21 £ 9 “%(message)s
“{message}” E= “$message” Z}2] of] LFEFLF = A A “message” Fit= T o AFUTH o A 21 3¢
I AS HHU}T/PEEH/\ ol 5= AH&sh= Ao thaA EARG T, wlA| Aol Mo up_ 3 B2 A S /\P%ﬁﬁ/ﬂ
A %UPﬁ}ﬂ] s AFUTHEE A8} _ & AFEta QThd, ofbutE )

o] A o7} ofef ol e} A5 Ut WA, str. format () & A= 2o Jyth:

>>> = BraceMessage
>>> print (__ ('Message with ', 2, 'placeholders'))
Message with 2 placeholders

>>> class Point: pass

>>> p = Point ()

>>> p.x = 0.5

>>> p.y = 0.5

>>> print (__ ('Message with coordinates: ( , ) ', point=p))
Message with coordinates: (0.50, 0.50)

T WA Z, string.Template & AFR 5= Zo € vt}

>>> _ = DollarMessage

>>> print (__('Message with S$num $what', num=2, what='placeholders'))
Message with 2 placeholders

>>>
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of Jt:

import logging
import logging.config
import sys

class MyFilter (logging.Filter):
def _ _init__ (self, param=None) :
self.param = param
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def filter(self, record):
if self.param is None:
allow = True

else:

allow = self.param not in record.msg
if allow:

record.msg = 'changed: ' + record.msg

return allow

LOGGING = {
'version': 1,
'filters': {
'myfilter': {
'()': MyFilter,
'param': 'noshow',

}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']

}I

'root': |
'level': 'DEBRUG',
'handlers': ['console']

by

if _ name_ == '_ _main '

logging.config.dictConfig (LOGGING)
logging.debug('hello")
logging.debug('hello - noshow')

o) A= JAHAE BEE BB A9 E vl A5 P02 74 tlo]EE Agets UL 5ol
FUr) Aged, 9o A3 EE 0eg Ao

changed: hello
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import logging

class OneLineExceptionFormatter (logging.Formatter) :

def formatException(self, exc_info):
mirrmn

Format an exception so that it prints on a single line.

mmn

result = super().formatException (exc_info)
return repr (result) # or format into one line however you want to

def format (self, record):

s = super () .format (record)
if record.exc_text:
s = s.replace('\n', "') + '|'

return s

def configure_logging() :
fh = logging.FileHandler ('output.txt', 'w')
f = OnelineExceptionFormatter ('? (asctime)s| cvelname) s
'&d/sm/%Y SH:%$M:%S'")

fh.setFormatter (f)

root = logging.getLogger ()
root.setlLevel (logging.DEBUG)
root .addHandler (fh)

def main() :
configure_logging ()
logging.info ('Sample message')
try:
x =1 /0
except ZeroDivisionError as e:
logging.exception('ZeroDivisionError: $s', e)

if name_ == '_ _main__ ':
main ()

A s, Gt 7 2o shdol 44T

28/01/2015 07:21:23|INFO|Sample message |

28/01/2015 07:21:23|ERROR|ZeroDivisionError: integer division or modulo by zero]
—'Traceback (most recent call last):\n File "logtest7.py", line 30, in main\n .
—x = 1 / 0\nZeroDivisionError: integer division or modulo by zero'|

99 A wedt A, o9 AR E AshE T2 TRSH P S S F U traceback BEL U
AR 270l £8P+ dgvh
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import logging
import subprocess
import sys

class TTSHandler (logging.Handler) :
def emit (self, record):

msg = self.format (record)

# Speak slowly in a female English voice

cmd = ['espeak', '-s150', '-ven+£f3', msg]

p = subprocess.Popen(cmd, stdout=subprocess.PIPE,

stderr=subprocess.STDOUT)
# wait for the program to finish
p.communicate ()

def configure_logging() :
h = TTSHandler ()
root = logging.getLogger ()
root .addHandler (h)
# the default formatter just returns the message
root.setlLevel (logging.DEBUG)

def main () :
logging.info ('Hello")
logging.debug ('Goodbye")

if name_ == '_ _main__':
configure_logging ()
sys.exit (main())

A3Pstd, o) 2T HEE o4 24 2 2 “Hello” 2} “Goodbye” & A& o 2 &gt o).
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import logging
from logging.handlers import MemoryHandler
import sys

logger = logging.getLogger (__name_ )
logger.addHandler (logging.NullHandler ())

def log_if_errors(logger, target_handler=None, flush_level=None, capacity=None) :
if target_handler is None:
target_handler = logging.StreamHandler ()
if flush_level is None:
flush_level = logging.ERROR
if capacity is None:
capacity = 100
handler = MemoryHandler (capacity, flushLevel=flush_level, target=target_
—handler)

def decorator (fn):
def wrapper (*args, **kwargs):
logger.addHandler (handler)
try:
return fn(*args, **kwargs)
except Exception:
logger.exception('call failed')
raise
finally:
super (MemoryHandler, handler) .flush()
logger.removeHandler (handler)
return wrapper

return decorator

def write_line(s):
sys.stderr.write('%s\n' % s)

def foo(fail=False):
write_line('about to log at DEBUG ...")
logger.debug ('Actually logged at DEBUG'")
write_line('about to log at INFO ...")
logger.info('Actually logged at INFO')
write_line('about to log at WARNING ...")
logger.warning ('Actually logged at WARNING'")
if fail:
write_line ('about to log at ERROR ...")
logger.error ('Actually logged at ERROR')
write_line ('"about to log at CRITICAL ...")
logger.critical ('Actually logged at CRITICAL')
return fail

decorated_foo = log_1if_errors(logger) (foo)

(Th& sl AT ol AS)
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if name_ == '__main_ ':

logger.setlLevel (logging.DEBUG)
write_line('Calling undecorated foo with False')
assert not foo (False)

write_line('Calling undecorated foo with True')
assert foo (True)

write_line('Calling decorated foo with False')
assert not decorated_foo (False)
write_line('Calling decorated foo with True')
assert decorated_foo (True)

o] ~AYEE WS the T 2L Eo] etk

Calling undecorated foo with False
about to log at DEBUG

about to log at INFO

about to log at WARNING

Calling undecorated foo with True
about to log at DEBUG

about to log at INFO

about to log at WARNING

about to log at ERROR

about to log at CRITICAL

Calling decorated foo with False
about to log at DEBUG

about to log at INFO

about to log at WARNING

Calling decorated foo with True
about to log at DEBUG

about to log at INFO

about to log at WARNING

about to log at ERROR

Actually logged at DEBUG
Actually logged at INFO
Actually logged at WARNING
Actually logged at ERROR

about to log at CRITICAL
Actually logged at CRITICAL
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@Qlog_if_ errors(logger)
def foo(fail=False):

26 742 £ UTC(GMT) 2 X7+ E£35}7]
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import logging
import time

class UTCFormatter (logging.Formatter) :
converter = time.gmtime
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import logging
import logging.config
import time

class UTCFormatter (logging.Formatter) :
converter = time.gmtime

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
'formatters': {
'utc': {
'"()": UTCFormatter,
'format': '$(asctime)s % (message)s',
Hs
'"local': {
'format': '$(asctime)s % (mess

b
'handlers': {

'consolel': {
'class': 'logging.StreamHandler',
'formatter': 'utc',
}I
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
}I
}I
'root': {
'handlers': ['consolel', 'console2'],
}
}
if _ name_ == '_ main__ ':
logging.config.dictConfig (LOGGING)
logging.warning('The local time is ¢s', time.asctime())

o] ~AYES AYIHH, T 2L S AT

2015-10-17 12:53:29,501 The local time is Sat Oct 17 13:53:29 2015
2015-10-17 13:53:29,501 The local time is Sat Oct 17 13:53:29 2015
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import logging
import sys

class LoggingContext:
def __init__ (self, logger, level=None, handler=None, close=True):

(Th& sl AT ol AS)
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self.logger = logger

self.level = level
self.handler = handler
self.close = close

def _ enter_ (self):
if self.level is not None:
self.old_level = self.logger.level
self.logger.setLevel (self.level)
if self.handler:
self.logger.addHandler (self.handler)

def _ exit_ (self, et, ev, tb):
if self.level is not None:
self.logger.setlLevel (self.old_level)
if self.handler:
self.logger.removeHandler (self.handler)
if self.handler and self.close:
self.handler.close ()
# implicit return of None => don't swallow exceptions

FF S ARAW, 2AY $ES AYAE Fe A7k A §5 = with B2 W9 o)A AP GO
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if name_ == '__main_ ':

logger = logging.getLogger ('foo')
logger.addHandler (logging. StreamHandler () )
logger.setlLevel (logging.INFO)
logger.info('l. This should appear just once on stderr.')
logger.debug('2. This should not appear.')
with LoggingContext (logger, level=logging.DEBUG) :
logger.debug('3. This should appear once on stderr.')
logger.debug('4. This should not appear.')
h = logging.StreamHandler (sys.stdout)
with LoggingContext (logger, level=logging.DEBUG, handler=h, close=True):
logger.debug('5. This should appear twice - once on stderr and once on.
—stdout.")
logger.info('6. This should appear just once on stderr.')
logger.debug('7. This should not appear.')

2e 270 2 A #ié INFO 2 ”754%‘145} A WA A] #1-& B WA A] #2 = L ERLEA]
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$ python logctx.py

1. This should appear Jjust once on stderr.

3. This should appear once on stderr.

5. This should appear twice - once on stderr and once on stdout.

5. This should appear twice - once on stderr and once on stdout.

6. This should appear just once on stderr.

OAl A A stderr € /dev/null 2 Y HES Y, th5 3 2] stdout &2 43 A A%
ehd U o
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$ python logctx.py 2>/dev/null
5. This should appear twice - once on stderr and once on stdout.

OhA] Sh, BFA) Tk stdout & /dev/null B YA ESIAE, o] 2 A Pt}

$ python logctx.py >/dev/null

1. This should appear Jjust once on stderr.

3. This should appear once on stderr.

5. This should appear twice - once on stderr and once on stdout.
6. This should appear just once on stderr.
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import argparse
import importlib
import logging
import os

import sys

def main (args=None) :

scriptname = os.path.basename( file )

parser = argparse.ArgumentParser (scriptname)

levels ('DEBUG', 'INFO', 'WARNING', 'ERROR', 'CRITICAL')
parser.add_argument ('-—-log-level', default='INFO', choices=levels)

subparsers = parser.add_subparsers (dest='command',
help='Available commands:"')
start_cmd = subparsers.add_parser ('start', help='Start a service')
start_cmd.add_argument ('name', metavar='NAME',
help="'Name of service to start')
stop_cmd = subparsers.add_parser('stop',
help='Stop one or more services')
stop_cmd.add_argument ('names', metavar='NAME', nargs='+",
help='Name of service to stop')
restart_cmd = subparsers.add_parser ('restart',
help='Restart one or more services')
restart_cmd.add_argument ('names', metavar='NAME', nargs='+',
help='Name of service to restart')
options = parser.parse_args()
# the code to dispatch commands could all be in this file. For the purposes
# of illustration only, we implement each command in a separate module.
try:
mod = importlib.import_module (options.command)

(Th& sl AT ol AS)
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cmd = getattr (mod, 'command')
except (ImportError, AttributeError):
print ('Unable to find the code for command \'%s\'' % options.command)
return 1
# Could get fancy here and load configuration from file or dictionary
logging.basicConfig(level=options.log_level,
format="'% (levelname)s % (name)s % (message)s')
cmd (options)

if name == '__main__ ':
sys.exit (main())

183l start, stop D restart Y2 BEY REE T JdFUT 7FE Al et W

# start.py
import logging

logger = logging.getLogger (__name_ )
def command (options) :

logger.debug ('About to start
# actually do the command processing here

o

¢s', options.name)

logger.info('Started the \'%s\' service.', options.name)

aa gad:

# stop.py
import logging

logger = logging.getLogger ( name )

def command (options) :

n = len(options.names)
if n ==
plural = "'
services = '\'2s\'' % options.names[0]
else:
plural = 's'
services = ', '.Jjoin('\'2¢s\'' % name for name in options.names)
i = services.rfind(', ")
services = services[:1] + ' and ' + services[i + 2:]

logger.debug ('About to stop ¢s', services)
# actually do the command processing here

)

logger.info ('Stopped the ¢s servicegs.', services, plural)

B <=3} A, THA] Al 26k A :

# restart.py
import logging

logger = logging.getLogger ( name )

def command (options) :

n = len(options.names)
if n ==
plural = "'
services = '\'2s\'' % options.names[0]
else:
plural = 's'
services = ', '".Join('\'2s\'' % name for name in options.names)
i = services.rfind(', ")

(B sl ol Aol A%)
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services services[:1] + ' and ' + services[1 + 2:]
logger.debug ('About to restart ', services)
# actually do the command processing here
logger.info ('Restarted the service¢s.', services, plural)

ol ¢ ZEIAS VIR Ea sz A, ol 282 dsh

$ python app.py start foo
INFO start Started the 'foo' service.

$ python app.py stop foo bar
INFO stop Stopped the 'foo' and 'bar' services.

$ python app.py restart foo bar baz
INFO restart Restarted the 'foo', 'bar' and 'baz' services.

A WA dol= 27 $Fo0]1, F HA dolE o|HlEV 2T H F4 9 BEo|Y 7] A o] = I YT}
%
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$ python app.py -—-log-level DEBUG start foo
DEBUG start About to start foo
INFO start Started the 'foo' service.

$ python app.py ——-log-level DEBUG stop foo bar
DEBUG stop About to stop 'foo' and 'bar'
INFO stop Stopped the 'foo' and 'bar' services.

$ python app.py —--log-level DEBUG restart foo bar baz
DEBUG restart About to restart 'foo', 'bar' and 'baz'
INFO restart Restarted the 'foo', 'bar' and 'baz' services.

a9 g Asthu:

$ python app.py —-—-log-level WARNING start foo
$ python app.py —--log-level WARNING stop foo bar
$ python app.py -—-log-level WARNING restart foo bar baz

o 29, WARNING $-% o] 402 o} P A% 21 84 Qhglon®, BYL 2ol ol FAE 487 9
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https://www.qt.io/
https://pypi.org/project/PySide2/
https://pypi.org/project/PyQt5/

import datetime
import logging
import random
import sys
import time

# Deal with minor differences between PySide2 and PyQtb
try:

from PySide2 import QtCore, QtGui, QtWidgets

Signal = QtCore.Signal

Slot = QtCore.Slot
except ImportError:

from PyQt5 import QtCore, QtGui, QtWidgets

Signal = QtCore.pygtSignal

Slot = QtCore.pygtSlot

logger = logging.getLogger (_ name_ )

#
# Signals need to be contained in a Q0bject or subclass in order to be correctly
# initialized.
#
class Signaller (QtCore.QObject) :
signal = Signal (str, logging.LogRecord)

#
# Output to a Qt GUI is only supposed to happen on the main thread. So, this
# handler is designed to take a slot function which is set up to run in the main
# thread. In this example, the function takes a string argument which is a
# formatted log message, and the log record which generated it. The formatted
# string is just a convenience - you could format a string for output any way
# you like in the slot function itself.
#
# You specify the slot function to do whatever GUI updates you want. The handler
# doesn't know or care about specific UI elements.
#
class QtHandler (logging.Handler) :
def _ init_ (self, slotfunc, *args, **kwargs):
super () .__init__ (*args, **kwargs)
self.signaller = Signaller ()

self.signaller.signal.connect (slotfunc)

def emit (self, record):
s = self.format (record)
self.signaller.signal.emit (s, record)

#

# This example uses QThreads, which means that the threads at the Python level

# are named something like "Dummy-1". The function below gets the Qt name of the
# current thread.

#

def ctname () :
return QtCore.QThread.currentThread () .objectName ()

#

# Used to generate random levels for logging.

#

LEVELS = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,

logging.CRITICAL)

(B sl ol Aol A1)
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#
# This worker class represents work that is done in a thread separate to the
# main thread. The way the thread is kicked off to do work is via a button press
# that connects to a slot in the worker.
#
# Because the default threadName value in the LogRecord isn't much use, we add
# a gThreadName which contains the QThread name as computed above, and pass that
# value in an "extra" dictionary which is used to update the LogRecord with the
# QThread name.
#
# This example worker just outputs messages sequentially, interspersed with
# random delays of the order of a few seconds.
#
class Worker (QtCore.QObject) :
@slot ()
def start (self):
extra = {'gThreadName': ctname() }
logger.debug('Started work', extra=extra)
i=1

# Let the thread run until interrupted. This allows reasonably clean
# thread termination.
while not QtCore.QThread.currentThread() .isInterruptionRequested() :
delay = 0.5 + random.random() * 2
time.sleep (delay)
level = random.choice (LEVELS)
logger.log(level, 'Message after delay of $3.1f: %d', delay, i,-
—extra=extra)
i +=1

Implement a simple UI for this cookbook example. This contains:

* A read-only text edit window which holds formatted log messages
* A button to start work and log stuff in a separate thread

* A button to log something from the main thread

* A button to clear the log window

H oW HH KR W HHR R W

class Window (QtWidgets.QWidget) :

COLORS = {
logging.DEBUG: 'black',
logging.INFO: 'blue',
logging.WARNING: 'orange',
logging.ERROR: 'red',
logging.CRITICAL: 'purple',

def __init__ (self, app):
super () .__init__ ()
self.app = app
self.textedit = te = QtWidgets.QPlainTextEdit (self)
# Set whatever the default monospace font is for the platform
f = QtGui.QFont ('nosuchfont'")
f.setStyleHint (f.Monospace)
te.setFont (f)
te.setReadOnly (True)
PB = QtWidgets.QPushButton
self.work_button = PB('Start background work', self)
self.log_button = PB('Log a message at a random level', self)
self.clear_button = PB('Clear log window', self)
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self.handler = h = QtHandler (self.update_status)

# Remember to use gThreadName rather than threadName in the format string.
fs = '%(asctime)s % (qThreadName)-12s % (levelname)-8s % (message)s'
formatter = logging.Formatter (fs)

h.setFormatter (formatter)

logger.addHandler (h)

# Set up to terminate the QThread when we exit

app.aboutToQuit.connect (self.force_quit)

# Lay out all the widgets

layout = QtWidgets.QVBoxLayout (self)
layout .addWidget (te)
layout.addWidget (self.work_button)
layout.addWidget (self.log_button)
layout.addWidget (self.clear_button)
self.setFixedSize (900, 400)

# Connect the non-worker slots and signals
self.log_button.clicked.connect (self.manual_update)
self.clear_button.clicked.connect (self.clear_display)

# Start a new worker thread and connect the slots for the worker

self.start_thread()

self.work_button.clicked.connect (self.worker.start)

# Once started, the button should be disabled

self.work_button.clicked.connect (lambda : self.work_button.
—setEnabled (False))

def start_thread(self):
self.worker = Worker ()
self.worker_thread = QtCore.QThread()
self.worker.setObjectName ('Worker")
self.worker_thread.setObjectName ('WorkerThread') # for gThreadName
self.worker.moveToThread (self.worker_thread)
# This will start an event loop in the worker thread
self.worker_thread.start ()

def kill_thread(self):
# Just tell the worker to stop, then tell it to quit and wait for that
# to happen
self.worker_thread.requestInterruption ()
if self.worker_thread.isRunning() :
self.worker_thread.quit ()
self.worker_thread.wait ()
else:
print ('worker has already exited.')

def force_quit (self):
# For use when the window is closed
if self.worker_thread.isRunning() :
self.kill_thread()

# The functions below update the UI and run in the main thread because
# that's where the slots are set up

@Slot (str, logging.LogRecord)

def update_status(self, status, record):
color = self.COLORS.get (record.levelno, 'black'")
s = '<pre><font color="%s">%s</font></pre>' % (color, status)
self.textedit.appendHtml (s)
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@Slot ()
def manual_update (self):
# This function uses the formatted message passed in, but also uses
# information from the record to format the message in an appropriate
# color according to its severity (level).
level = random.choice (LEVELS)
extra = {'gThreadName': ctname() }
logger.log(level, 'Manually logged!', extra=extra)

@Slot ()
def clear_display(self):
self.textedit.clear ()

def main () :

if

QtCore.QThread.currentThread () .setObjectName ('MainThread"')
logging.getLogger () .setLevel (logging.DEBUG)

app = QtWidgets.QApplication(sys.argv)

example = Window (app)

example.show ()

sys.exit (app.exec_())

__name__ == main :

main ()

30 Patterns to avoid

Although the preceding sections have described ways of doing things you might need to do or deal with, it is worth
mentioning some usage patterns which are unhelpful, and which should therefore be avoided in most cases. The
following sections are in no particular order.

30.1 Opening the same log file multiple times

On Windows, you will generally not be able to open the same file multiple times as this will lead to a “file is in use
by another process” error. However, on POSIX platforms you’ll not get any errors if you open the same file multiple
times. This could be done accidentally, for example by:

* Adding a file handler more than once which references the same file (e.g. by a copy/paste/forget-to-change
error).

¢ Opening two files that look different, as they have different names, but are the same because one is a symbolic
link to the other.

 Forking a process, following which both parent and child have a reference to the same file. This might be
through use of the multiprocessing module, for example.

Opening a file multiple times might appear to work most of the time, but can lead to a number of problems in practice:

» Logging output can be garbled because multiple threads or processes try to write to the same file. Although
logging guards against concurrent use of the same handler instance by multiple threads, there is no such pro-
tection if concurrent writes are attempted by two different threads using two different handler instances which
happen to point to the same file.

¢ An attempt to delete a file (e.g. during file rotation) silently fails, because there is another reference pointing
to it. This can lead to confusion and wasted debugging time - log entries end up in unexpected places, or are
lost altogether.

Use the techniques outlined in o 2] Z 2 A 2~ of A - 5} of] & 7] 3}7] to circumvent such issues.

47




30.2 Using loggers as attributes in a class or passing them as parameters

While there might be unusual cases where you’ll need to do this, in general there is no point because loggers are
singletons. Code can always access a given logger instance by name using 1ogging.getLogger (name), so
passing instances around and holding them as instance attributes is pointless. Note that in other languages such as
Java and C#, loggers are often static class attributes. However, this pattern doesn’t make sense in Python, where the
module (and not the class) is the unit of software decomposition.

30.3 Adding handlers other than NullHandler to a logger in a library

Configuring logging by adding handlers, formatters and filters is the responsibility of the application developer, not
the library developer. If you are maintaining a library, ensure that you don’t add handlers to any of your loggers other
than a Nul1lHandler instance.

30.4 Creating a lot of loggers

Loggers are singletons that are never freed during a script execution, and so creating lots of loggers will use up
memory which can’t then be freed. Rather than create a logger per e.g. file processed or network connection made,
use the existing mechanisms for passing contextual information into your logs and restrict the loggers created to those
describing areas within your application (generally modules, but occasionally slightly more fine-grained than that).
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