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JEIXFERY, T HAER RIS Z 8], HELEFE R —> Python iR dtRedr, ik, Xt xdml—AXT 5 m
ZAGI A A, AR AR AT DAYE— AV ORI A H AR iESkas . FER A ) E (B
Bl ) — AT HEiswkar, I HX T H G IR i 8 G 25 5 H il %At . X B2 — A R Epi:

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
formatter = logging.Formatter('? (as
fh.setFormatter (formatter)
ch.setFormatter (formatter)

# add the handlers to the logger
logger.addHandler (fh)
logger.addHandler (ch)

s — %(name)s - % (le

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()")

X B ISR

import logging

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

Q33



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""')

The output looks like this:

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 ()

2 AENMEREPICRAE

Logging from multiple threads requires no special effort. The following example shows logging from the main (initlal)
thread and another thread:

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='% (relativeCr

F
®
C
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\))
o
o
Q

\
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— % (threac me)s % (message)s')
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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 ()

When run, the script should print something like the following:

0

3
505
755
1007
1507
1508
2010
2258
2512
3009
3013
3515
3761
4017
4513
4518

Thread-1 Hi from
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

myfunc
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.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 — 2 (name)s — 2 (levelname)s — 2 (messaqg
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.warn ('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 % (message)s',

datefmt="'"%m-%d $H:%M',

filename='/temp/myapp.log',

filemode="'w")
# 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: ¢ (levelname)-8s % (mes:
# 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.getlLogger ('myapp.areal')

(FItgkgs)




logger2 = logging.getlLogger ('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 Jjump quickly.')

‘When you run this, on the console you will see

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 Jjump quickly.

and in the file you will see something like

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.warn('warn message')
logger.error ('error message')
logger.critical ('critical message')
time.sleep (5)




except KeyboardInterrupt:
# cleanup
logging.config.stoplListening()
t.join()

RIGUTR A, EHRBCUEAMONar T2 80 HRFZ SR It datS iy SR il 55 4% . 8CR58T H
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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')

6 WM AEFEWBEE
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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.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.')




At the receiving end, you can set up a receiver using the Socket Server module. Here is a basic working example:

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 is
configured locally.

mmn

def handle (self):
mirrn
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.
mrrn

while True:

chunk = self.connection.recv (4)
if len(chunk) < 4:
break
slen = 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.handleLogRecord (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.

mmn

allow_reuse_address = 1

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

handler)

First run the server, and then the client. On the client side, nothing is printed on the console; on the server side, you

should see something like:

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
69 myapp.area?2 ERROR The five boxing wizards jump quickly.

quack.
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71 FHABFEREEELTXER

—AME % R SUE B H B FHAE B R ERINE R LoggerAdapter. XKW Logger,
PART PABEL 328 ] debug ()« info (). warning (). error ()., exception (). critical () fll log ()
XL EAERT IV ) Logger W FAHEI 2S4S, FIr AT RASZ R (i FH P Ah 2 204 ) 5231

L RAI#E#— LoggerAdapter BSEFIRS, fREMEA—A Logger BYSEFIAI— L8 T 1 F U B 7L
POE" LS 1J""JH%~/\ LoggerAdapter SEBI TR, B AR R ITA TR Logger WISER, I I
FA XM LR SUEE . X/ LoggerAdapter [—MU A B

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 () Jrik@f B R SCEREINE] HER R F . E~AA HGHERH SR AR
?é%%%?"%ﬁl IAeml (Faaliy) XEBUUEIHNAEETARZER HELFa. WrEERAS 2 — M

BB HEA A extra’ WFEBAON KBTS RLAEMES . SR, WRARTER SRR R A T — 1
‘extra’ FEMIBH, ELWIRES.

A ‘extra’ FPL AR X S X WAL A LogRecord SEBIRY __dict__ o1, (EAREN Formatter 554
HR L E R, SEBIREIR XA T S . RART BN AR YR, FRRn, AR
HEFRREEMETUEE, MR FEMQE 1 LoggerAdapter 12K, HEEER process () Fik
SRR S, DU & B R

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 AT LA ARG -

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

R, ARICRAEERCAS AT SR SRR “some_conn_id“fI1{H
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VRANTE ZERF— LR P UL 847 Loggeradapter-fRATAE A —ASLBL 1 “__getitem__* I “__iter__“fJ2&
MSEBl, XAFEG R — T XX PRSI (b AR R &) BRATE.
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PR T A — A P L2 Filter 6 HE PRSI LR SUE R .. Filter BSEBlR2 8 i B efs A
) LogRecords, tFEAMEABREYE, AR5 T DAGEH A8 rAs b 24 e o, sl ml DA —AN X
2K Formatter,

BN, FE—4 web N HFEFH, IEFEAPERER (B0 2020 R — ) . AT AAETE— A4 HD
(threading.local) & H, KRG M “Filterst 251, EKPAOMEE, a0 IP Huhb A P 24 R A7 6 1
“LogRecord“rt, i ] i “LoggerAdapter“Htfy ‘ip’ Fl ‘user’ JEPEA . FEXFPEHILT, W RAGH FAH [ 4%
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import logging
from random import choice

class ContextFilter (logging.Filter):

mn

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

' main__ ':

if name ==

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)-

—15s User: $%(user)-8s % (message)s')

al = logging.getLogger('a.b.c')

a2 = logging.getLogger('d.e.f')

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')

which, when run, produces something like:

11




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: Jjim 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

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

8 MBENHBICRELENH

R4 logging AL AN, RN P Z AR H EICF 20 SO R 250850, B4 % A adfz
(1 H G0 2 AN SCPEN % 52 SCRpY, IR AE Python R B 7 22 A~ AR H SE B AN SR ) 1 1751
PCRIPRIETT 5o ARARTTEERF 2 R T ) H DR BB, A — A7 S BRI H ek 2
—/~> socketHandler, SRJ5M—ASEH 7B MRS A BAMIEAE — i N 7 A0 H S0 R &2
SCPE. (AREZRYIE, VRATATE— BT R P & 1 T — N ERAR AT ISR . ) X —2p 2 ORIt 55X
AEPRAR NG, HEEDAHRER TR, KA TR AT AR SR B EFTIE -

WEARAREE B E S T multiprocessing BLHPE H A [ Python, ARLATPAMEH Lock K45 H
O A AL FRAR 7 Lk K 22 A~ S A 43 7 10 5% 22 50 A 1) FileHandler FI'E R FJ5 H Bk A 1A
multiprocessing, RERFRAIGESXAM. R H Al multiprocessing SHIFIETEIA V& E4
ALR] F 8B E (20 https://bugs.python.org/issue3770).

9 B#MBEXH

A, URA 82 BB SRS K 2 RN, AT N SO Il % . R BE A E IR
By H B SO, SR A @ SRR g R, OB S PR TR I SO TG R ER . X T axX Fhfifi FH 37 53¢,
HEMURMT RotatingFileHandler

import glob

import logging

import logging.handlers

LOG_FILENAME = 'logging_rotatingfile_example.out'

# Set up a specific logger with our desired output level

(Rt
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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 = %d' % i)

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

for filename in logfiles:
print (filename)

The result should be 6 separate files, each with part of the log history for the application:

logging_rotatingfile_example.out

logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.

g w N e

B HT SCAIR 2 2 file:logging_rotatingfile_example.out, R{R BiA K /NRFIN, FESMFER G “1“BEMm%. &7
WA 80y SRR G 2 IS8 (Um0 485K ©.2%), T “.6° XS M B

AR, XA H S RERERRDN, X2 Mamig Bl 1. VR RER B *maxBytes* W EN — G
9 {E

10 An example dictionary-based configuration

Below is an example of a logging configuration dictionary - it” s taken from the documentation on the Django project.
This dictionary is passed to dictConfig () to put the configuration into effect:

LOGGING = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'verbose': {
'format': '$(levelname)s % (asctime)s % (module)s % (process)d (thread)d
ssage) s'
}I
'simple': {
'format': '$&(levelname)s % (message)s'
}I
}I
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',

(Fotgkss)
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'foo': 'bar',

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

'class':'logging.StreamHandler',
'formatter': 'simple'
}I
'mail_admins': {
'level': 'ERROR',
'class': 'django.utils.log.AdminEmailHandler',
'filters': ['special']

}I
'loggers': {
'django': {
'handlers':['null'],
'propagate': True,
'level':'"INFO',
}V
'django.request': {
'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate': False,
}I
'myproject.custom': {
'handlers': ['console', 'mail_admins'],
'level': '"INFO',
'filters': ['special']

For more information about this configuration, you can see the relevant section of the Django documentation.

11 Inserting a BOM into messages sent to a SysLogHandler

RFC 5424 requires that a Unicode message be sent to a syslog daemon as a set of bytes which have the following structure:
an optional pure-ASCII component, followed by a UTF-8 Byte Order Mark (BOM), followed by Unicode encoded using

UTEF-8. (See the relevant section of the specification.)

In Python 2.6 and 2.7, code was added to SysLogHandler to insert a BOM into the message, but unfortunately,
it was implemented incorrectly, with the BOM appearing at the beginning of the message and hence not allowing any

pure-ASCII component to appear before it.

As this behaviour is broken, the incorrect BOM insertion code is being removed from Python 2.7.4 and later. However,
it is not being replaced, and if you want to produce RFC 5424-compliant messages which include a BOM, an optional
pure-ASCII sequence before it and arbitrary Unicode after it, encoded using UTF-8, then you need to do the following:

1. Attach a Formatter instance to your SysLogHandler instance, with a format string such as:
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U'ASCII section\ufeffUnicode section'

The Unicode code point u' \ufeff ', when encoded using UTF-8, will be encoded as a UTF-8 BOM —the byte-
string ' \xef\xbb\xbf"'.

2. Replace the ASCII section with whatever placeholders you like, but make sure that the data that appears in there
after substitution is always ASCII (that way, it will remain unchanged after UTF-8 encoding).

3. Replace the Unicode section with whatever placeholders you like; if the data which appears there after substitution
contains characters outside the ASCII range, that’ s fine —it will be encoded using UTF-8.

If the formatted message is Unicode, it will be encoded using UTF-8 encoding by SysLogHandler. If you follow the
above rules, you should be able to produce RFC 5424-compliant messages. If you don’ t, logging may not complain, but
your messages will not be RFC 5424-compliant, and your syslog daemon may complain.

12 Implementing structured logging

Although most logging messages are intended for reading by humans, and thus not readily machine-parseable, there
might be circumstances where you want to output messages in a structured format which is capable of being parsed by a
program (without needing complex regular expressions to parse the log message). This is straightforward to achieve using
the logging package. There are a number of ways in which this could be achieved, but the following is a simple approach
which uses JSON to serialise the event in a machine-parseable manner:

import json
import logging

class StructuredMessage (object) :

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))

If the above script is run, it prints:

message 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"}

Note that the order of items might be different according to the version of Python used.

If you need more specialised processing, you can use a custom JSON encoder, as in the following complete example:

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
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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 (Encoder, self) .default (o)

class StructuredMessage (object) :

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="'% (me: e)s')
logging.info(_('message 1', set_value=set ([1, 2, 3]), snowman='\u2603"))

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

When the above script is run, it prints:

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

Note that the order of items might be different according to the version of Python used.

13 Customizing handlers with dictConfig ()

There are times when you want to customize logging handlers in particular ways, and if you use dictConfig () you
may be able to do this without subclassing. As an example, consider that you may want to set the ownership of a log file.
On POSIX, this is easily done using os . chown (), but the file handlers in the stdlib don’ t offer built-in support. You
can customize handler creation using a plain function such as:

def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:
import os, pwd, grp
# convert user and group names to uid and gid
uid = pwd.getpwnam(owner[0]) .pw_uid
gid = grp.getgrnam(owner([1l]).gr_gid

owner = (uid, gid)
if not os.path.exists(filename) :
open (filename, 'a').close()

os.chown (filename, *owner)
return logging.FileHandler (filename, mode, encoding)
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You can then specify, in a logging configuration passed to dictConfig (), that a logging handler be created by calling
this function:

LOGGING = {

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

}I
by
'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': 'DERUG',

by

In this example I am setting the ownership using the pulse user and group, just for the purposes of illustration. Putting
it together into a working script, chowntest .py:

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()
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
}l
'handlers': {
'file':{
# The values below are popped from this dictionary and
# used to create the handler, set the handler's level and
# its formatter.

[ 23]
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'"()': 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
by
'root': {
'handlers': ['file'],
'level': 'DEBUG',

by

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

To run this, you will probably need to run as root:

$ 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

Note that this example uses Python 3.3 because that’ s where shutil.chown () makes an appearance. This approach
should work with any Python version that supports dictConfig () - namely, Python 2.7, 3.2 or later. With pre-3.3
versions, you would need to implement the actual ownership change using e.g. os.chown ().

In practice, the handler-creating function may be in a utility module somewhere in your project. Instead of the line in the
configuration:

"()‘: owned_file_handler,

you could use e.g.:

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

where project.util can be replaced with the actual name of the package where the function resides. In the above
working script, using 'ext://__main__ .owned_file_handler' should work. Here, the actual callable is
resolved by dictConfig () from the ext :// specification.

This example hopefully also points the way to how you could implement other types of file change - e.g. setting specific
POSIX permission bits - in the same way, using os . chmod () .

Of course, the approach could also be extended to types of handler other than a FileHandler - for example, one of
the rotating file handlers, or a different type of handler altogether.
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14 Configuring filters with dictConfig()

You can configure filters using dictConfig (), though it might not be obvious at first glance how to do it (hence
this recipe). Since Filter is the only filter class included in the standard library, and it is unlikely to cater to many
requirements (it’ s only there as a base class), you will typically need to define your own Filter subclass with an
overridden filter () method. To do this, specify the () key in the configuration dictionary for the filter, specifying a
callable which will be used to create the filter (a class is the most obvious, but you can provide any callable which returns
aFilter instance). Here is a complete example:

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': 'DEBUG',
'handlers': ['console']

}l

if name == '_ main

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

This example shows how you can pass configuration data to the callable which constructs the instance, in the form of
keyword parameters. When run, the above script will print:

changed: hello

which shows that the filter is working as configured.
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A couple of extra points to note:

e If you can’ t refer to the callable directly in the configuration (e.g. if it lives in a different module, and you can’
t import it directly where the configuration dictionary is), you can use the form ext://... as described in
logging-config-dict-externalobj. For example, you could have used the text 'ext://__main__.MyFilter'

instead of MyFilter in the above example.

* As well as for filters, this technique can also be used to configure custom handlers and formatters. See logging-
config-dict-userdef for more information on how logging supports using user-defined objects in its configuration,

and see the other cookbook recipe Customizing handlers with dictConfig() above.

15 Customized exception formatting

There might be times when you want to do customized exception formatting - for argument’ s sake, let’ s say you want
exactly one line per logged event, even when exception information is present. You can do this with a custom formatter

class, as shown in the following example:

import logging

class OneLineExceptionFormatter (logging.Formatter) :
def formatException(self, exc_info):

mmn

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

mmn

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

def format (self, record):

s = super (OnelLineExceptionFormatter, self).format (record)
if record.exc_text:

s = s.replace('\n', "') + '|'
return s

def configure_logging() :
fh = logging.FileHandler ('output.txt',
f = OnelineExceptionFormatter (' | ’

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('ZerobDivisionError: ', e)
if name_ == '__main_ ':
main ()

When run, this produces a file with exactly two lines:
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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 / O\nZeroDivisionError: integer division or modulo by zero'|

While the above treatment is simplistic, it points the way to how exception information can be formatted to your liking.
The t raceback module may be helpful for more specialized needs.

16 Speaking logging messages

There might be situations when it is desirable to have logging messages rendered in an audible rather than a visible format.
This is easy to do if you have text-to-speech (TTS) functionality available in your system, even if it doesn’ t have a Python
binding. Most TTS systems have a command line program you can run, and this can be invoked from a handler using
subprocess. It’ s assumed here that TTS command line programs won’ t expect to interact with users or take a long
time to complete, and that the frequency of logged messages will be not so high as to swamp the user with messages, and
that it” s acceptable to have the messages spoken one at a time rather than concurrently, The example implementation
below waits for one message to be spoken before the next is processed, and this might cause other handlers to be kept
waiting. Here is a short example showing the approach, which assumes that the espeak TTS package is available:

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())

‘When run, this script should say “Hello” and then “Goodbye” in a female voice.

The above approach can, of course, be adapted to other TTS systems and even other systems altogether which can process
messages via external programs run from a command line.
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The example script has a simple function, f oo, which just cycles through all the logging levels, writing to sys . stderr
to say what level it’ s about to log at, and then actually logging a message at that level. You can pass a parameter to foo
which, if true, will log at ERROR and CRITICAL levels - otherwise, it only logs at DEBUG, INFO and WARNING
levels.

The script just arranges to decorate foo with a decorator which will do the conditional logging that’ s required. The
decorator takes a logger as a parameter and attaches a memory handler for the duration of the call to the decorated
function. The decorator can be additionally parameterised using a target handler, a level at which flushing should occur,
and a capacity for the buffer. These default to a St reamHandler which writes to sys.stderr, logging.ERROR
and 100 respectively.

Here’ s the script:

import logging
from logging.handlers import MemoryHandler
import sys

logger = logging.getlLogger (_ 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):

(FItakgs)
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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)

v L

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)

When this script is run, the following output should be observed:

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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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': '$(asctime)s % (message)s',
}I
'"local': {
'format': '$ (asctime)s % (message)s',
}
b
'handlers': {
'consolel': {
'class': 'logging.StreamHandler',
'formatter': 'utc',
}I
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
}I
}’
'root':
'handlers': ['consolel', 'console2'],

(FoUARZE)
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if name_ == '_ main '

logging.config.dictConfig (LOGGING)
logging.warning('The local time is ¢s', time.asctime())

When this script is run, it should print something like:

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

JeoR T e i TR AR A R A H I () UTC iRIE, G RoE 0 W —A> H R AL B
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import logging
import sys

class LoggingContext (object) :
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.setlevel (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

USRS BRSO BRI H ASIC R AR GURE, WIAE BT SR BEARAY with iR TR S, H TR
SRRSO ImIN SR B F SR PSP EAY HSIERAE . WIRE E BT SCE B H AL B, i
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v L

__main__ ':
logger = logging.getLogger ('foo')
logger.addHandler (logging.StreamHandler ())

if _ name_ ==

(Rt
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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.')

FAMTERWIBLE H L RA 0 B0 “INFO®, NI #1 B, VHE #2 BOA L. 7EHTORAY “with*f{
A Fr A TR IR B AR 9 AR B “DEBUGT, /\Aﬁ'ﬁ(ﬁu% W, FEX—AUEBE LS, HGIEsRa e
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“DEBUG", Hﬁﬂﬁﬂ#’*ﬁ/ﬁu‘?/\ “sys.stdout“f) H AL B AR . AL, B #5 7RSI & W EPT (2) 5138
i “stderr“ il “stdout*) . {E “with“ifFHI5E UG, RS ZH—FE, FIGIHE #6 BBl CRRNEE #1), MHHE #7
BB CRUUHE #2).
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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.

BATTRF “stderr “BrufE £ 1R FE 2 7 F] “/devimull”, FFUIBITAERM A, W85 A “sdout“FriEf H HTHE B,
BFRAIrae B WITHE, WF:

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

I, B “stdouthrifEd i HE 0] 2] “/dev/mull®, PG AT LR

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

o U1 W W
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