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logging.getLogger ('someLogger') & o2 W T &3d 22 A A A 9 T/H?ﬂ' P27 kg o
ZE 2E Yol A #uk oby gl Z-& shol i <l iiﬂ‘ﬂ ZZ A0 )}\"E 3, 04174 °ﬂ/ﬂ ”VW}Z]?J‘JEP
Fx7t 2 AR E 7He v Aol v, $8 2RI I == Al H

St MR o] BREoA A4 2 AE A4 (?*qﬁ}x] *e) & den, V—%‘ of gt =& Eﬂ E%% —‘?—DE
Agg Ut g2 WA REJdYrh:

import logging
import auxiliary_module

# create logger with 'spam application'’
logger = logging.getLogger ('spam_application')
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logger.setlLevel (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 ('$% (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()")

g2 Bz 25U

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"')

9L olgA 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 -
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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 ()

2 o2 2g = x 27 317]

g 2l Eol A =7 shed S8F wdo] BRFAL daUTh T oA AL W (%) 28 =9}
gesdsoAe 27 BaEr:

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, format='% (relativeCreated)od
—% (threadName) s % (message)s')
info = {'stop': False}
thread = threading.Thread(target=worker, args=(info,))
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 ()

At 23 PEE L7 o] A

0 Thread-1 Hi from myfunc
3 MainThread Hello from main
505 Thread-1 Hi from myfunc
755 MainThread Hello from main
1007 Thread-1 Hi from myfunc
1507 MainThread Hello from main
1508 Thread-1 Hi from myfunc
2010 Thread-1 Hi from myfunc
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2258 MainThread Hello from main
2512 Thread-1 Hi from myfunc
3009 MainThread Hello from main
3013 Thread-1 Hi from myfunc
3515 Thread-1 Hi from myfunc
3761 MainThread Hello from main
4017 Thread-1 Hi from myfunc
4513 MainThread Hello from main
4518 Thread-1 Hi from myfunc
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import logging

logger = logging.getlLogger ('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="'% (asctime)s % (name)-12s % (levelname)—-8s % (mes: 5!

datefmt="'%m-%d %SH:3M',

filename="'/temp/myapp.log',

filemode="w")
# define a Handler which writes INFO messages or higher to the sys.stderr
console = logging.StreamHandler ()
console.setlLevel (logging.INFO)
# set a format which is simpler for console use
formatter = logging.Formatter ('S (name)-12s: 2 (level
# 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.areal2')

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.')

Adstd 2&ce tdad 2ol EHg itk

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.

ool ol 2A 71 5g Ytk

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 jumping 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 ()

logger = logging.getLogger ('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.stopListening()
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 (' : ")
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 ()

Ase, e ge A9E vEYth

MainThread: Look out!
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SocketHandler A2HAE HUYE= 22 ZE 2 7o dZ35= ZAYYth:

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.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.')

2l S0l A= socketserver RES ARS8l A7 FAE = sy 7124 #AS A= o=

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.
mrrn

def handle (self):
mrmn
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.

mrin

while True:

chunk = self.connection.recv (4)
if len(chunk) < 4:
break
slen = struct.unpack('>L'"', chunk) [0]

(FF= sl el Aol AI%)




(o1 A S o] A A Al

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)

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) :

men

Simple TCP socket-based logging receiver suitable for testing.

mn

allow_reuse_address = True

def _ init_ (self, host='localhost',
port=logging.handlers.DEFAULT_TCP_LOGGING_PORT,
handler=LogRecordStreamHandler) :
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="'%(relativeCreated) 5d % (name)-15s % (levelname)-8s % (message)s')
tcpserver = LogRecordSocketReceiver ()
print ('About to start TCP server...')
tcpserver.serve_until_stopped/()

(FF= sl el Aol AI%)
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if name_ == '_main '
main ()

WA AN E AR The Zeto] AES AP Feho]AE Kol 4 2ol obTAE A4 A ]
oh. Au] Zol A The 7 ZE U §o] Hojof gk

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 Ael ol e 5Fo] @ 71A Bt BAE Fugd foAAA L. o FAI F23H,
makePlckle ) WA EE ARG A7 A o2l Be] et TN A e HA3hE AR 2, 919

it
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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.

27 S&0] AR WA A5 Yol = 27 o] Y Pt T /] A B9 ALUth o8 B,
=93 g8 =eadold, (W4 Behold=sl A8 ol L IPF9 22) Zrbold=y uE
230 71 %30 g0l whg A & 4 A5 UTh o] & D) A3 ewra i) W4 E AT S QA o8
&2 FuE Adshe A0 P4 AeIAAL ST Advie togger ALUAE WEN 987

B2 A, ol H e AnA AL sl A 275 A 947 W] 4 FEUT Logger ALHAS 57138
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8.1 & J 1 Aol LoggerAdapters A}-83}7]

27 olMlE ARe) 97 FU5 s By ARE AGHE 419 WS Loggeradapter SUAE 1S5S
AJUt} o] Ed 2= LoggerA 8 Ho|EE AT o] 9JojA, debug (), info (), warning (), error (),
exception(),critical() 2 log()E & 4 JdFYTh 9 Uﬂ/ﬂﬂe L Logger 9 9= AF =P
AHE AR, % Jo] A2t g gL 2u2 AT 5 5]

;0

LoggerAdapter & AAAHAE AAE )], Logger AAH
s ot Logger]—\dapter 9 AAEIANA B HYAHE =
2B 2ol 528 9 UL, o] B2 Y ANE Al

ofl A 248 & v o

A7l THE GAY R A0S AR
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Ut 22 LoggerAdapter T =

A=
L
=
=

\j 2]

%y

o}
5
=

!

def debug(self, msg, /, *args, **kwargs):

men

Delegate a debug call to the underlying logger, after adding
contextual information from this adapter instance.

(TH& STToTAT ol A1)
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http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b
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mn

msg, kwargs = self.process(msg, kwargs)
self.logger.debug(msg, *args, **kwargs)

LoggerAdapter & process () HA == &9 J 27} El ZHo 271E = 29Ut 27 529 HA A
9 7|9 E AA}E WobA], St 2 A & S Zo A AHEE (A E) =34 HVJS_ EHF Y o] HlA =9
7IH¥L_ HA A= IR F41, 719 & Q1 A} *MX}E Agd dMv e & AAE F 2 & 2 ‘extra’
718 A4 dFUth £8, o HE ol thet ZZ 0l ‘extra’ 7| E AAE AL A9 A5 o &2 HojHLTh

‘extra’ S ARt AL, dAAYEF AA o] So] Q= ZHo] LogRecord OAE A9 dict  of BT o,
7] WOH & 9/]\‘1? Formatter AR AE AGA FYH 2L S AT 5 %74] At AYUth tE
o]l a3k A9, 7HE WA A ALY oy o 9 %HE S o]+ 4%, LoggerAdapter &

AB SRS WS, 22T FAYS +H 8] Aol process () & A 3l oF E“%D} T2 2hehgk o Al

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

R 4o AT 5 AH U

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

aHd o HH o 21 8k EE o|MEE 2 WA A] ¢l some_conn_id gol 54T

YA e ol2le] AAE A8t Bl Pr Ags}]

AA dM el & LoggerAdapter o AEd 2
__getitem__ ¥} __iter__ & Fd3IE=E FH¥

stele 47 (ol g v el Sol9E &2 v A s uth 8tk

82 £ Ax Heol Le] A-83}7]

ARG FilterE P Sto] 2
LogRecords & &4 4 &4,

= T
Formatterg AH&3f A %Eﬂ =54 dsUrh
A& 5o ¥ S8 Z2IHANA, A T 8H(E= FoxE 149 FHEL 2
(threading.local) W5 o] A &3 o}, Filter oA AM 28, SAHA & ARE - QAP F
2} A A AFE AL ALRA) o] F o] kAl A ]D]' 49 LoggerAdapter A A AL} Zo] o]EERHE o]
2} ‘user’ & AH-8-3Fe] LogRecord °f 5 7} T AFULh o] ¢ 22 29 EXAE S AFEFHY] Hofl A
A v zd =89S 42 5 AdsUth D}%%é HE gyt

B it
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import logging
from random import choice

class ContextFilter (logging.Filter):

mn

(TH& SToTAT ol A1)
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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.

meen

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="'2% (asctime)-15s % (name)-5s % (levelname)-8s IP: % (ip)-
—15s5 User: % (user)-8s % (me .
al = logging.getLogger (
a2 = logging.getLogger (

a.b.
'd.e

f = ContextFilter ()
al.addrFilter (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 2%d %s', lvlname, 2, 'parameters')

Qe gL e A3 gtk

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 parameters

2010-09-06 22:38:15,300 d.e.f ERROR IP: 123.231.231.123 User: fred A message.
—at ERROR level with 2 parameters

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

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

(TF= ol AT el A%
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2010-09-06 22:38:15,301 d.e.f DEBUG IP: 123.231.231.123 User: fred A 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 A message.

—at INFO level with 2 parameters

9 oj2] ma Al 2ol A B 5ol 27 8]
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# 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.

#

# 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():

(THS sTolATell A1)
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(o] A #H o] A el A Al)

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.
# 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):

(FF= sl el Aol AI%)
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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 ()

Ao 2aHE AP S A WY 2220 HES] A=A FA 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]
loggers = ['foo', 'foo.bar', 'foo.bar.baz',

(BF= sl el Aol AI%)
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'spam', 'spam.ham', 'spam.ham.eggs']
for i in range (100):
1vl = random.choice (levels)
logger = logging.getLogger (random.choice (loggers))
logger.log(lvl, 'Message no. 2d', 1)

if name_ == '_ main__ ':
g = Queue ()
d = {
'version': 1,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName)-10s
—% (message) s’
}
}!
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': '"INFO',
}I
'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',
'level': 'ERROR',
'formatter': 'detailed',
b
}I
'loggers': |
'foo': {
'handlers': ['foofile']
I3
b
"root': |
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
}I
;
workers = []

for i in range(5):
wp = Process (target=worker_process, name='worker 5d' % (i + 1), args=(qg,))
workers.append (wp)

(FF= sl el Aol AI%)
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wp.start ()
logging.config.dictConfig(d)
lp = threading.Thread(target=logger_thread, args=(qg,))
lp.start ()
# At this point, the main process could do some useful work of its own
# Once it's done that, it 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 ()
o WL EH A0 tle 7S A3 YL HolFUTh- ol 8 Sol, foo 2AE foo A1 A 2Ee)
BE oM EE mplog-foo.log Ztdol Aot S A 271 & 2 Y5 UTh o] 22 HlQ Z 2 A A9
2R Aol (27 oHMETL 22 L2 A 204 whEol F Tt st et e) HAIA & AAs des A
ahi ol AHg g Ut

9.1 concurrent.futures.ProcessPoolExecutor A}-83}7]

concurrent . futures.ProcessPoolExecutors AF&35lo] Z AR Z 2 Q25 A 25t H, 27 o}

Yo 78 BEolof guth

rlu

’queue = multiprocessing.Queue (1)

thalel, th&& ARE-3l oF o}

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

a3 o YA L

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 ()

NA 23 Zo] A S 4= A5 YT (HA concurrent . futuresE Y X E dF= 7
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with concurrent.futures.ProcessPoolExecutor (max_workers=10) as executor:
for i in range(10)
executor.submit (worker_process, queue, worker_configurer)
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9.2 Deploying Web applications using Gunicorn and uWSGI

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.

10 s}el 34 2§57

< @3 a3kl 230 7155 & 5 FY
REol AW, U e 3 WA A L] A5} =7]
2130, logging 3] 7] A] = RotatingFileHandler &

2
fu
rlr
Fu
i
X
ne
o
A
o
[

717kA) AA
A SRR AR, 15w 5
13 e 4 Yavth o) Ag e e

Jh
ol

Alg gyt

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

for filename in logfiles:
print (filename)
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logging_rotatingfile_example.out

logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
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logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
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logging ©] 3to] W FF ghol Bl g ol F71E S Uﬂ 7h Y go® HAIAE THI}E FLE L %-
EoiY PNE AEAE Aol AU I ol T2, ol WL T A Aze TG F2NE AR5
string.Template(Fo]H 240 271E) str. format () (Fo] A 2.6 Z714).

E2AE(B27E) o F 7HA F7F =i H ’\E}o‘ of thaf W H A VS AFFUTh Formatter S+

style o]lgt= F7HAQ 719 E w7 A48 H =S MAE A5 UTE 7| 232 '8 o] A gk & F 714
EW%Q%%%@%&%W'%ﬁ'%&%ﬂ*m%ﬂﬂw@ﬂ%ﬂﬂﬂﬂiwﬂﬂﬂﬂ44iﬂ“°
7|2 A0 2 F A= A 4, style |7/l RG-S WA H O Z A A str. format () =+ string.Template 3}
S ZHs ek 2 —‘?—ZP":‘% A& ¢ AU 32 7S HoF7) ﬁ@"ﬂxﬂ ZE AAI Y

>>> import logging

>>> root = logging.getLogger ()

>>> root.setlLevel (logging.DEBUG)

>>> handler = logging.StreamHandler ()

>>> bf = logging.Formatter (' ',
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 ('Sasctime Sname $ Smessage',

. style='5$")

>>> 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

>>>

232 H% 2987 9191 27 AR S 2oL e AL Ad 27 WAA 7 PAE & BA T 24 87
U A v A A ol = The 7} 2] %2l F S A8 4 YaviTh:

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

27 2Z&(logger. debug(),logger-infO() )& AA 23 EA A AA S A A= A A ) ks
—:45}"’ 7R = UH7H Hee AA 27 232 o9/ ok st=A & AR & 238 82
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17}5]—“'3“311 ZJEE ‘/]’F/]'LHL extra 7|99 = UH7H $). A J 8 E L str. format () == string.
Template TH= AMESt] A 27 32 T 5 sy th HH 4 2 = logging 3 7] A 7} %- Z vl &) S AH§-

So] £ £ AL W5 mwao@ﬂﬂ@%gmw1ﬂmﬂ44§ﬁﬂ°°ﬂah£ﬂ°ﬂﬁgﬂ
ul A b AQUTh 71 E LEo it BE 27 TEo] - FAL L A3 MEAUTH

() LS YL AG o] A8 = WA A E TASE Bo] QT WAAL A9, WA
E9 AL R 9419 A€ ALEE 5 9.0 0], logging 371 A1 & A B4 £ALE Q7] A 2 A ol i
str() & TEVTHE AL AVIAA L. Th F A 248 DA S

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

(THS slTolAToll A1)
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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
return Template (self.fmt) .substitute(**self.kwargs)

o] T 3tUE _*Tt AL Al AHE S, (}- EE S22 E S /\P*"Lﬁ}‘ﬂ ZUWHE 2 =599 “%(message)s”,
“{message}” L= “$message” 2] of] L}EFLF= A A| “message” 7 “l—"“é‘ 9S4 et ol AL 21 6k

A vt S A o] 52 AR AL Hha EARGAIR, __(F 7H4 UE —gettext.gettext () 11

FAES] T/ AR E = _ A EFEA A 2) 2 ARg-oFH =) %‘—"J?J‘/l E}.
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9] Z el 227} vol ol L of GA & GhA T, oFF A ol H R 7
the 3} 2ol A8 & %t (wherever Bhe REOIA 45 ek

>>> 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 $num S$what', num=2, what='placeholders'))

Message with 2 placeholders

>>>
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import logging

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

def _ str_ (self):

(TH& ST Aol A1)
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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_ ':
logging.basicConfig(level=logging.DEBUG)
main ()

o] AT HEE Fpo] 32 o] oA AR E Wl Hello, world! ke HIAIAE 7|53l oF Ut
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logger = logging.getLogger (__ name_
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old_factory = logging.getLogRecordFactory ()

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

logging.setLogRecordFactory (record_factory)
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QueueHandler Al B Z#|AFE ARGt Th 2 F 39 Foll WAIAE B 5 A5 YT ol & 5¢] ZeroMQ
‘publish” 4~ 7. o}l o Ao A, A HWEE P H o] 2] 7] 2 (‘queue E) Agg Ut
import zmg # using pyzmqg, the Python binding for ZeroMQ
import json # for serializing records portably
ctx = zmg.Context ()
sock = zmg.Socket (ctx, zmqg.PUB) # or zmg.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)
=8 TSt ohE ol syt A& A 717 2AE Hetd 8 st dolHE AEst= 2 YY)

t}:

class ZeroMQSocketHandler (QueueHandler) :
def _ _init__ (self, uri, socktype=zmqg.PUB, ctx=None) :
self.ctx = ctx or zmg.Context ()
socket = zmg.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()
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class ZeroMQSocketListener (Queuelistener) :
def _ _init__ (self, uri, /, *handlers, **kwargs):
self.ctx = kwargs.get ('ctx') or zmg.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.makelLogRecord (msg)

o B
R & logging logging 25l th3t API &l H A~

!—1

X E logging.config logging &= 5-8& 74 AP

712 273 A A

07 27 AEA

15 g A2 7] 749 of

=< 24 74 9AYEY Adgutt- G 22 AE Ay oA ZEAZSF UL o] 9 YEE
dictConfig() & HE3dte] 745 A&t
LOGGING = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'verbose': {
'format': '$%(levelr ( time) ( Jule) 3 (pr e ) d (thread)d
% ( ssage) s'!
}I
'simple': {
'format': '$(levelname)s % (message)s'

}I
}I
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',
'foo': 'bar',

}I
'handlers': {
"null': |
'level':'DEBUG',
'class':'django.utils.log.NullHandler',

(THS s eTATell A1%)
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b

'console':{
'level':'DEBUG',
'class':'logging.StreamHandler'
'formatter' 'simple’

}I

'mail_admins' {

'level': 'ERROR',
'class' 'django.utils.log.AdminEmailHandler'
'filters' ["special']
}
}I
'loggers' {

'dijango': {

'handlers':['null'],
'propagate': True,
"level':'INFO',

b

'django.request':

{

'handlers' ['mail_admins'],
'level': 'ERROR',
'propagate’': False,
}V
'myproject.custom': {
'handlers' ['console', 'mail_admins'],
'level': '"INFO',
'filters' ["special']

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

o2 7= Z 7] namer £} rotator S A 2] 31 o 7} =], 21 9L S zlib 7| ¥to. g ¢

==

=

ok

def namer (name) :

return name +

" "

.gz

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

9)

-)

logging.handlers.RotatingFileHandler (..
rotator

rh
rh.rotator
rh.namer

namer
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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:
mrrn
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,
which then get dispatched, by the logging system, to the handlers
configured for those loggers.

men

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 = '%s (for %s)' % (current_process () .name, record.
—processName)
logger.handle (record)

def listener_process(q, stop_event, config):
mrrn
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 1is then stopped, and the process exits.
mn
logging.config.dictConfig(config)
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

(HF= sl el Aol AI%H)
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def

def

# 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()

worker_process (config) :

mirrrnr

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(configqg)

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':
# 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):

1vl = random.choice (levels)

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

logger.log(lvl, 'Message no. 2d', 1)

time.sleep(0.01)

main () :
g = 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'],

(FF= sl el Aol AI%)
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— % (message) s’

'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

}I

'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,

HH R W R KR

'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName)-10s

by

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

I
'foofile': {
'class': 'logging.FileHandler',

(FF= sl el Aol AI%)
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'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed'
}I
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'formatter': 'detailed',
'level': 'ERROR'
}
}I
'loggers': {
'foo': {
'handlers': ['foofile']
}
}V
'root': {
'handlers': ['console', 'file', 'errors'],
'level': 'DEBUG'

}
# Log some initial events,
# 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,
args=(config_worker,))
workers.append (wp)
wp.start ()
logger.info ('Started worker:
logger.info ('About to create listener
stop_event Event ()
1p Process (target=listener_process, name='listener'
args=(q, stop_event, config_listener))

just to show that logging

)

name='worker

wp .name)

1)

o A}
%s',

lp.start ()
logger.info('Started listener')
# We now hang around for the workers to finish their
for wp in workers:
wp.Jjoin ()
# Workers all done, listening can now sStop.
# 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 ()

in the parent works

sd' %

(1 + 1),

14

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

RFC 5424 t FEAAAZ} g FRE 2 v ES & syslog Hl 2ol AFF ojof s 27 duth A
B2 Ql =~ ASCII 774 8 4, 7L 5] & o] o] UTF-8 H}o| E =4 32 4] (BOM), L 7 & ©]o] UTF-8 2 & QA A H
fruz=. (ol #A9 #H 2 & .

}o] A 3,10 4], BOM-E WA A o] 49 3}= F &7} SysLogHandler o] 715 QA 9 § 44~ A =, BOM
o] Wl A] x] ] Al ZF Fgtof] VERLRA] 11 QFell 854 ASCIL 74 84 E 318317 =5 24X ? 3 = 21%14 t}.

o] % o] 23 % o] weh, 2% BOM 4H3) L) shol 4 3.24 o Aol A Al A it e, £ olE

FE 2 AT A= 2%, BOMS 2335117, 71 ol 4 ASCIL A| B2, L Fof]| UTF-8 2. 2 13 Y5 29
FFUZERE /39 RFC 5424-5 3 WA A & BA ot & A ¢ thad 2ol afjoF Fith:
1. Formatter 2B AE SysLogHandler A 2B 20 T3 22 20l B9} 7 B3I A L

'"ASCII section\ufeffUnicode section'’

fTUIZE FE ZE U+FEFF =, UTF-82 AH&-dto] Q1 F 92 w, UTF-§ BOM2 & A A FH LT} -
Hfo ]Mgb \xef\xbb\xbf'.
2. ASCII section Y 3st= 28] BEA| 7|2 vFFAAI L. 28U 23 5 e = o] 71 &4 ASCIT Y 1)
HAF o FUthH(ZFA H W, UTE-8 1T Y o] Foll= MBS A ¢S A& FAFUT.
3. Unidcode section 9 8h= 28] 3 A] 7] 2 AL A 95 X 2 2 L ERub= H] o] Bl of] ASCIL 9] & Bloj =
EAZF 25 o] o= HAF YT - UTF-85 AH&-sto] AFFH Y

Z9E 3 WA X = SysLogHandler o &3] UTF-8 Q1 Z QS AF25to] Q1 agd*FH Ut 9o L mas=
A9, RFC 54245 8 v 4| A2 418 2 5 910} of T}, 18 7] 9.2, logeingo] A3 28+ A 2,
H| A] Z] 7} REC 5424 2} 5 245 A] ¢kl syslog 0] £33 & 4 A5UTh

] 27 B A A Aol A2 5 Q=S wEol A7 whEel] 97 AANA Y & 4 YA, =2
o A (AL AT A AHSFHA GILE) PR AT S e PRI EROR WA AE E 5l = 4ol
90 % 91 Th o 212 logging 7] A2 AHg3kel 97 &4 & 5 ASUTh ol Aol G4 F 4 gl ol
7HA W o] QA R, The-2 ISONS AH 5ol 71 A7} SHY @ 4 I A 0= o MEES A A3 st (et
A2 gy

import json
import logging

class StructuredMessage:

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

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

_ = StructuredMessage # optional, to improve readability

logging.basicConfig(level=logging.INFO, format=' ")
logging.info(_('message 1', foo='bar', bar='baz', num=123, fnum=123.456))

9ol 2zt AW A o3} 2ol AAFH T
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message 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"}

G2 o) A& A5 shol 4 w Ao B2 b 4 g5,

%Y 58 A2/t BB 49, oS A 2ol ALgAF B9 ISON A7 Tl g ST %

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 ()

9o 23 e A 0o 2ol AT

message 1 >>> {"snowman": "\u2603", "set_value": [1, 2, 31}

5o 4= A8 vl 4 vl Aol W) ThE 4 g,
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4 AgolA 2 A7 E AR B Y stal A2 W 7F 914, dictConfig () &
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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)

I8 thg, dictConfig () ol AEE = 27 F40A, o] F4E &3t 27 A7 E A3t =F AT
2~ o122}
Y =] .

LOGGING = {

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

b
}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': 'DEBUG',

b

o) NASI A= WA ol & 5 7] 913 pulse 2he AHEAY 1ES AHEEHo] 24 AL AATUL FE T
23 YE chowntest .py & A 2]3}H:

import logging, logging.config, os, shutil

def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:
if not os.path.exists (filename) :
open (filename, 'a').close()

(THE sTolAToll A1)
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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
}’
'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': 'DERUG',
}I

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

o] AL A sl YA =, o}ulE root 2 A3 oF T 2 Yt

$ 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

o1 A1 shuti1-chown () ) SAY 3ol 033 & AE LI o H2H L dictcontis ) & ALsHE
2E ot AdA ST -Sholt 27,5201 35 ol d vl 4 %912 o) o5, chown () £
Agte] AR afd WS P Aok T oh.

@mzaﬂaﬂw@@¢ﬂziﬂ oJd 7ol 9l Sl E BEol 98 5 A5t T4 e LT
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'()': owned_file_handler,

o2 S| oY & 5 Avich:
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'()': 'ext://project.util.owned_file_handler',

o 7] A project.util & F57F = WA Y AA| o] F o2 v = JdFUTH 919 &Y 2T HE A
'ext://__main__ .owned_file handler' & A= FUth 7|4, AA Z2 ] E L ext:// AFHO
ZXRE dictConfig() ol g3 - H Ytk

ol A= gt At] th2 FEfY 3t HAE - o E £ EHYPOSIX AT HE HH - 22 o=
(os.chmod () & AHS3IA) T 3t= IR E € FUTh

EE o] A2 & FileHandler o] 2 A g7 3o

SO EL OE 489 Mo/ nE

21 $ 8 =27 A A & T 2l AF8-3)7]

v}o] M 320 A, Formatter &= style 7|9 E I/ AS-E A=, o] A AL 58S A5 s & 7| &
o2 AL HA { =5 E A ASHYH str. format () I string.Template of &3] A L= = Z 1) g
AIHS AT 5 O‘CEE}HD} VAL ZOHEHFT YR 2P YAAE 20 g 3= A3 A

2013, 78 = 7 W A2 7} B0] A1 whE e el 29l sh4lA @

E7 TZ(debug (), info () 5)2 AA 27 WA A AAE A= AA w7 Aprbs AL, 719 =
A Was AA 2 2ES o9 v oF shEAE A A s S A8 FE2 R AR EUT (S
o], EFlola] AR E 2 3o FAE 7HeE] )= exc_info 1Y = v MEL 220 E7hE = 2w Y

HE2e

BE Y sEextra 7|9 = 7] W), 234 A EL str. format () EE string.Template = H &
ABtol A3 27 TS % feruI T U4 02 logeing 9714 7} %- 0 DS AH8-5hol 9 £ 3}
W% Q1S o] MRS ol W AT TS AT BAL ol Aol A A 2 AT
)& T N RE Y 520 %-EN EALE A8 @2,

§oebde 54 25k ABA 7L Al eko] AAA R, o] A M ATk B8 EA A, 71 E 2=
I 2ACEOR %-2MEE AET 5 7 W E Yyt
A2 etel B g el A2 T & ol A4S &80 7sstES 2 st W, E 27 $& F5olA
Eo) YL AR o gk o) 2 Tl oA Eul Y 26U 8 4 9 B A 2ol FHUG

21.1 LogRecord ¥ E 2] A}-&

o] W 320 A, Yol A AF St Formatter WA A8t} 3+, logging 3 7] A| = setLogRecordFactory )
TTE ARE S AFEAF7E AF4l 9] LogRecord /‘1‘3— SH2E ART T A= 7= AAFUTE o) AZ A}
S3tH, 95t 42 St F getMessage () M EE Zﬂxéﬂﬁ}—t— 01?4%_'— Z}/ﬂﬂ LogRecord ME EEH’\E
AR g dFUTh o] MIA =S Ho]A FEA FH o msg & args EUR o] ojub= 3ol H, o] g o]
A Zojg o= X3 =X9Uth 28y, BEE 2o 28 YS AU3tHA T2 ZE9 A4S 2
£3E B3] -H'sﬁ G2 72O R SRS Y of it =3 oA FH I v A =
str (self.msg) & SE3EF Fo3loF g h

ALA| 8 A B = setLogRecordFactory () 2F LogRecord o] gl | H A A AHAE JFZRFA A L.

‘/\
T+ E
Y- 1]

34



21.2 187 A o) WA 2] AA A&

{}- 2 $- 2§ S ALE-oto] 7 22 WA A& 2 :—i-’?— A=
(arbitrary-object-messages | A1) 2 7 S ul] Qo] o] AR E =
I AR il str () & TE3] AA P4 EALS %*—t«u}z

Zejag Az

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
return Template (self.fmt) .substitute (**self.kwargs)

o] T3S T FAE A AFLFE, {}- EE$-Zu RS AFE 5o TUlE 27 &3 9] “%(message)s”,
“{message}” B== “$message” 2] o UrE‘rLPt A A “message” Fi-S THE = JFUTEH ofH AE 215
A& wuith Ze 2 o] 55 AR 3= Zl o] thaA EARG T, w A Aol M o]y _ 3 2 E S AR A T
““Pﬁ}fﬂ = %%WDP(PEE A3}l _ & AFEFAL QITHE, ofutE ).

o) Ao o 7} okeholl kol 4Tk WA, str. format () & S Eol L YT

>>> = 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)

F HAE, string.Template & AFS3= Zoj® Yt}

>>> = DollarMessage

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

>>>

3} 7};q x]xlﬁi HLe o].%
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22 dictConfig () & ¥ FA35}7]

dictConfig() & AHg3te]l BHE FAT & AFUTh shA W Aol =
F AFUTH(@ A o] 2 S AFFUH. Filter 7t BE o2
o1, We g7 A 5—*91*]»5—?%%310]7]@]%01](314uﬂoég
filter () MAEE ARt o HE x4
é‘}ﬂm, %EJE Agste v AHeE FHES 2HY 74 a;qqa] o () 7

A RFilter JATBAE VAL T EL B /PR, T
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import logging
import logging.config
import sys

class MyFilter (logging.Filter):
def _ init__ (self, param=None) :
self.param = param

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': 'DERUG',
'handlers': ['console']

}l

if name_ == '_ main '

logging.config.dictConfig (LOGGING)
logging.debug('hello")
logging.debug('hello - noshow')
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changed: hello
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PORE] .
import logging
class OnelLineExceptionFormatter (logging.Formatter) :
def formatException(self, exc_info):
Format an exception so that it prints on a single line.
mrrn
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 (levelname) (me: e)sl|"',
'$d/Sm/%Y $H:%M:%S")
fh.setFormatter (f)
root = logging.getLogger ()
root.setLevel (logging.DEBUG)
root .addHandler (fh)
def main () :
configure_logging ()
logging.info ('Sample message')
try:
x=1/0
except ZeroDivisionError as e:
logging.exception('ZeroDivisionError: S5s', e)
if name == '__main_ ':
main ()
AgYsha, A 5 29 stdol 4P Uch
28/01/2015 07:21:23|INFO|Sample message |
28/01/2015 07:21:23|ERROR|ZeroDivisionError: integer division or modulo by zero]
= rTracepack (mosSt FEecent call last)y:\n Frile "Iogtest7.py", line 30, 1In m@ﬁg;wq;pmgqgﬁ

—~= 1 / 0\nZeroDivisionError: integer division or modulo by zero']
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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', msqg]

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.setLevel (logging.DEBUG)

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

if name == '_ main '

configure_logging ()
sys.exit (main())

AFPsd, o] ATPEE oA 242 2 “Hello” 2} “Goodbye” & 2} th 2 2y o}
=2 A AL GETTS A2 Y oA AP = o F 22 T332 53 vIAAE A= &+ e
Ao e Aadd= 489 ‘21%141‘/}
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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

(THE sTTol Aol A1)
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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_if_ errors(logger) (foo)

if _ name_ == '_ main__ ':
logger.setLevel (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] AAYES AW 27 2L Z o] btk

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 7= &3l UTC(GMT) = X35 298]
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import logging
import time

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

o]A| Formatter thAl T E oA UTCFormatter & AFES 4 95 F3l ol & &
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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': '$%(asctime)s % (message)s',
}I
'local': {
'format': '$(asctime)s % (message)s',
}
}I
'handlers': {
'consolel': {
'class': 'logging.StreamHandler',
'formatter': 'utc',
}I
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
}I
}I
'root': |
'handlers': ['consolel', 'console2'],

(HF= sl el Aol AI%H)
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if name_ == '__main__ ':
logging.config.dictConfig (LOGGING)
logging.warning('The local time is ', time.asctime())

o] 2AYES YR, T2} 2L U §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

AlZbol T A 8] 7)ol A= UTCE, th A 27|l A G Azte s xUH = Ae HosUh

import logging
import sys

class LoggingContext:
def _ init_ (self, logger, level=None, handler=None, close=True):
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.setlLevel (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
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__name___ == '_ _main '

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

e 27 2A 58 INFO 2 AR T TH LA A A] #1-2 VERUAL WA A] #2+= JEREA] kS Y
o} 2o with B0 $5-& DEBUG & YA W43+, vl A A] #30] v}E}%:MD} ‘:‘iol E5WEA
T INFOE%%H n 2, wAl A #47}F A H A °}’“HE‘r It with E5 A &5 E‘r A] DEBUG &
A *”*?M sys stdout & & 2 A 87| = F7HTh uhebA UMXI #5E Z&o FH ZAFE UL
(stderr & %ﬂ k¥, stdout & 53 & ). with o] &84 ioﬂ el o)A gomz, (W AA
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$ python logctx.py

1. This should appear just 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.

TA] AP HA stderr & /dev/null 2 By AESH, t}2 3} Zo] stdout 22 S H WA X g JE
ok

$ python logctx.py 2>/dev/null
5. This should appear twice - once on stderr and once on stdout.

thA] 3, SFA] 9k stdout & /dev/null 2 Y HESHE, o] A Fyt):

$ python logctx.py >/dev/null

1. This should appear just 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.

o] 49, stdout o A A A #5% el FTH 2 LERA b5 T
BE 74 AR YL A T 45 YL Uth o2 Sl 274 DEE JA2 AR T 5 A5 99
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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)
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 % (n

cmd (options)

if  name == '_ _main '

I2]al start, stop R restart B2 EES EEE 7L F A5 U 7H AlAbste E:
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# start.py
import logging

logger = logging.getLogger ( name )

def command (options) :
logger.debug ('About to start $s', options.name)
# actually do the command processing here
logger.info('Started the \'%s\' service.', options.name)

aza gE:

# stop.py
import logging

logger = logging.getLogger (_ name_ )

def command (options) :

n = len(options.names)
if n == 1:
plural = "'
services = '\'2s\'' % options.names[0]
else:
plural = 's'
services = ', '".Jjoin('\'2s\'' % 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 servicess.', services, plural)

w228, ThA] Al 23l E

# restart.py
import logging

logger = logging.getLogger (__name_ )

def command (options) :

n = len(options.names)
if n == 1:
plural = "'
services = '\'2s5\'' % options.names[0]
else:
plural = 's'
services = ', '".Jjoin('\'%¢s\'' % name for name in options.names)
i = services.rfind(', ")
services = services[:1] + ' and ' + services[i + 2:]

logger.debug ('About to restart %s', services)
# actually do the command processing here
logger.info ('Restarted the $¢s servicedts.', services, plural)

o] $E ZRIWS VIR RO FFo2 AP, o] 282 5 Yth

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

(= siel Aol A%H)
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$ 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.
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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.

a2a g A

$ 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

©] %%, WARNING % o] J 0. & o} 73l s B 5}A] ofgton 2, g2 Z&ol ok A% A4 shA] ofsuth
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import datetime
import logging
import random
import sys
import time

# Deal with minor differences between PySideZ and PyQtb

(TH& ST Aol A1)
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try:
from PySide2 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot

except ImportError:
from PyQt5 import QtCore, QtGui, QtWidgets
Signal = QtCore.pyqgtSignal
Slot = QtCore.pygtSlot

logger = logging.getLogger (__name_ )

#
# Signals need to be contained in a QO0bject 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.

S W R R W W R W W R H

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)

(FF= sl el Aol AI%)
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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 23.1f: 2%d', delay, 1i,-
—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

*

FH R HR H R R 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)

(FF= sl el Aol AI%)
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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)

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

(FF= sl el Aol AI%)
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def

if

# 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)

@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 ()

main () :
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:
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» 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 protection 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] = 2 A ~of A ©Fd 3} o]l & 7] 3}7] to circumvent such issues.

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
aNullHandler 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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