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This page contains a number of recipes related to logging, which have been found useful in the past. For links to tutorial

and reference information, please see L1 % if7.
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JLIEX} logging.getLogger ('someLogger ") #ATZ/RIHA, #exik bl [E-—A logger X & 15| H . A~
{HE R — A it , REEFE R —A Python fiRgndEfE, BFERIHA It —E. [R5 F—A%T
5, NIRRT ] DAYE — M i SORTEL & — 4L logger,  THIFE S — AN BB A8 (HAELE) 1
logger, XJT¥ logger I FT A i FI#R AL 245 5L logger. DAT i@ AR :

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 ('? (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()"')

AT 2 B A -

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"')




i A R S B R

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 AENMEEPIEREE

ZARICT HEIFATHFERIRAE TR, VU RBIE R THE 48 (GRIGZRE) g hics H SR d

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=1logging.DEBUG, format='% (relativeCreated) od
—% (threc ame) 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 ()

AR S A HH ISR T 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
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

PALEAI R TN AR H 2 i . MR Z AR S .

Z /" handler 1= #h formatter

H &2l Y Python X4, addHandler () JPiKAIMIAIRECH Y H 75 handler. A%, BHFEFHIL
JEE ARG SICASCAR S, i ﬂ’i’fﬂw@z LA fF R BRI G o AR TR BOE, HikZ
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import logging

logger = logging.getLogger ('simple_example')
logger.setlevel (logging.DEBUG)

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

fh.setlLevel (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()

ch.setLevel (logging.ERROR)

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

TETENE, CNVART WIRIEIFR R BAFEZA HE handler. 7RG Frfit el As, FU2HmA
FHFECE T —A~44°M fh 1¥) handler .

AE 4 5 AN GO AR P, A eI H &5 handler XA BP0 H G5 BT 0E, X+0a M.




W JCH# H 2 % print 154, M @R logger.debug : print i) AR AR S M5, 1M logger.debug
VAR AT PAJSURE BRI PP RS ER . U 7R SRR, RSO H RE6HAR B handler ™ B 2% I RIAT
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import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=logging.DEBUG,
format="'% (asc 1e)s % (name)-12s % (levelname ,

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

filename="'/tmp/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: 2 (level:
# tell the handler to use this format
console.setFormatter (formatter)
# add the handler to the root logger
logging.getLogger ('') .addHandler (console)

Qc 2 (meggAanc Al
8s % (message)s')

# 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.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 jump quickly."')

Hisfrla, B BER G PR

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.
8 S 4
10-22 22:19 root INFO Jackdaws love my big sphinx of quartz.
10-22 22:19 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.
10-22 22:19 myapp.areal INFO How quickly daft Jjumping zebras vex.
10-22 22:19 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.
10-22 22:19 myapp.area2 ERROR The five boxing wizards jump quickly.
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Note that the above choice of log filename /tmp/myapp . log implies use of a standard location for temporary files
on POSIX systems. On Windows, you may need to choose a different directory name for the log - just ensure that the
directory exists and that you have the permissions to create and update files in it.

5 Custom handling of levels

Sometimes, you might want to do something slightly different from the standard handling of levels in handlers, where all
levels above a threshold get processed by a handler. To do this, you need to use filters. Let’s look at a scenario where you
want to arrange things as follows:

¢ Send messages of severity INFO and WARNING to sys.stdout
» Send messages of severity ERROR and above to sys.stderr
* Send messages of severity DEBUG and above to file app . 1log

Suppose you configure logging with the following JSON:

{
"version": 1,
"disable_existing_loggers": false,
"formatters": {
"simple": {
"format": "% (levelname)-8s - % (message)s"
}
} ’

"handlers": {

"stdout": {
"eclass": "logging.StreamHandler",
"level”: "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout"

I
"stderr": {

"class": "logging.StreamHandler",
"level”: "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
}I
"file": {
"eclass": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
}I
"root": {
"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"




(R —H)

This configuration does almost what we want, except that sy s . stdout would show messages of severity ERROR and
above as well as INFO and WARNING messages. To prevent this, we can set up a filter which excludes those messages
and add it to the relevant handler. This can be configured by adding a £i1ters section parallel to formatters and
handlers:

"filters": {

"warnings_and_below": {
"()" : "__main__ .filter_maker",
"level”: "WARNING"

and changing the section on the stdout handler to add it:

{

"stdout": {
"class": "logging.StreamHandler",
"level": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout",
"filters": ["warnings_and_below"]

A filter is just a function, so we can define the filter_maker (a factory function) as follows:

def filter_maker (level):
level = getattr(logging, level)

def filter (record):
return record.levelno <= level

return filter

This converts the string argument passed in to a numeric level, and returns a function which only returns True if the level
of the passed in record is at or below the specified level. Note that in this example I have defined the filter_maker
in a test script main . py that I run from the command line, so its module willbe __main___ - hence the __main__ .
filter_maker in the filter configuration. You will need to change that if you define it in a different module.

With the filter added, we can run main . py, which in full is:

import json
import logging
import logging.config

CONFIG = "'"'
{
"version": 1,
"disable_existing_loggers": false,
"formatters": |
"simple": {

(N IUERER)
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"format": "% (levelname)-8s - % (message)s"
}
}I
"filters": {
"warnings_and_below": {
"()" : "_main__ .filter_maker",
"level": "WARNING"

b
"handlers": {
"stdout": {

"class": "logging.StreamHandler",
"level": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout",
"filters": ["warnings_and_below"]

}I

"stderr": {
"class": "logging.StreamHandler",
"level”": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"

}I

"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"

}

}I
"root": {

"level": "DEBRUG",

"handlers": [
"stderr",
"stdout",
"file"

def filter_maker (level):
level = getattr(logging, level)

def filter (record):
return record.levelno <= level

return filter

logging.config.dictConfig(json.loads (CONFIG))
logging.debug ('A DEBUG message')
logging.info ('An INFO message')
logging.warning ('A WARNING message')
logging.error ('An ERROR message')
logging.critical ('A CRITICAL message')

And after running it like this:




python main.py 2>stderr.log >stdout.log

We can see the results are as expected:

app.log

DEBUG — A DEBUG message
INFO — An INFO message
WARNING - A WARNING message
ERROR — An ERROR message

CRITICAL - A CRITICAL message

ERROR — An ERROR message
CRITICAL - A CRITICAL message

stdout.log
INFO — An INFO message
WARNING - A WARNING message

6 HEEERSERG

PATR R 2T H RS B AR 55 A8 BB R 61

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

(R akzn)
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logging.config.stopListening ()
t.join ()

PAN AR 352 S A ISR, KGRI SO AR B 5, AT _ESCPRAY —BERI RIS MCARTEY
HGACE

#!/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')

7 438 B handler AYBHZE

A ARILAE H LKA PR P B IZ AT A 2R EG0 R H G R AR . 1XAE Web BHAR R MRE L, 24
RAEH A7 T RE R

A FR A SRR RBLREE, X2 sMTPHandler: MTARZHERIF AN RICELERIN (BN
PFE 2R B PR REANEE ), Ak T IR PF AT BB BRI ). st JL-P BT [ 4% handler # 0l G2 A2
PHZE: B2 SocketHandler HEWATRETESS f 44T DNS #Eif), MIXFPESAEAM T (IF H DNS 2if]
EATRETEAR IR E BT RS T, AT Python 22T, MM T RIEER) .

H— PRI 2 R LB . B —EBAY, EPRITIBLEXT I RE A BRI AR, FUON H N R ERE A
QueueHandler, H%Xﬂ‘%ﬁ%@f‘éﬁﬁi&%)\[ﬂﬂﬂﬂﬂy E‘rjﬂly\ﬂﬁﬁ/@ﬁgﬁﬂgﬁﬁa 5CH AT ATERI AR AL AN
WEARE FR. RENABTT—, TTREFHREAEAR ik queue . Full R4, Aid RSB ABRAEE T 2R R
RO AR R AR, AR ERE R AAE, A TR R ER I R NG 3250, 55 LIEH &
SCRYHHEFTARI (BLHE BN ERE QueueHandlers ).

RO Z /) — 32 Queuelistener, B#XIT N QueueHandler XV #B4. QueueListener
FEH R A A—BAFIAI—LE handler, I 58— AN EBLAE, H T MU QueueHandlers ™ (FH
**LogRecords i) &i%f LogRecord fA%]. LogRecords £xMBAF|FFER 1445 handler ZEFHL,

QueuelListener {EREENMAIZE, IF4bsk2 vl DA E— 526 £ 4 QueueHandlers R4, XILIEMAE
handler ZRELFRAL TN ALY, |55 284 handler £ (5 Hl— P48, ZEA R GFAL

PATR 2 XAz 7R il (45 T import (5] ) :

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)

(FIgkss)
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formatter = logging.Formatter ('? (threac
handler.setFormatter (formatter)
listener.start ()

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

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

root.warning ('Look out!")

listener.stop()

st ey

MainThread: Look out!

#i(E: Although the earlier discussion wasn’t specifically talking about async code, but rather about slow logging handlers,
it should be noted that when logging from async code, network and even file handlers could lead to problems (blocking
the event loop) because some logging is done from asyncio internals. It might be best, if any async code is used in an
application, to use the above approach for logging, so that any blocking code runs only in the QueueListener thread.

3.5 [ 5 E Python 3.5 2 i, QueueLlistener G2t i BAF UL 2 A4 4515 ARG 45 E W IR AL ) B4
AEPRAR . (PR BB S R it S B E E A B A BAIII 521 1. ) A 3.5 JOOTFIR, W DAMB MG R AL P 7 5K
N AT S5 respect_handler_level=True 45N MG RELEI ] o XFEMTINTERF S04
5 B handler (2 5IHEAT A, HAEIE RIS A 2R B AL 45 handler .

8 B MK A BEEHF

i BRAE ZEE T W 2% ik H e, I ER O i AL B . A — MR 2, SR AE Ak iRl H B X5
JERE— SocketHandler SEfl:

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 =
logger2

logging.getLogger ('myapp.areal')
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.')

12
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import pickle

import logging

import logging.handlers
import socketserver
import struct

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

This basically logs the record using whatever logging policy is

configured locally.
mrmn

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) :
Simple TCP socket-based logging receiver suitable for testing.

mmn

allow_reuse_address = True

13
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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)

FeIATIRSS b, FHEATR M. B mER A A B AG R TEIRS AR E B A

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.

TR, JELUIN 5 pickle S AFAE— 2L 22 L. A T T S RF A4k T7 %, R 3 makePickle ()

TPERIR], R B AR AR H C R PS5

8.1 AP IG(THEEREFMUTEE

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. It consists of the following files:

14



http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

File Ba

prepare.sh A Bash script to prepare the environment for testing

supervisor. The Supervisor configuration file, which has entries for the listener and a multi-process web
conf application

ensure_app.sh | A Bash script to ensure that Supervisor is running with the above configuration
log_listener. The socket listener program which receives log events and records them to a file

Py

main.py A simple web application which performs logging via a socket connected to the listener
webapp. json A JSON configuration file for the web application

client.py A Python script to exercise the web application

The web application uses Gunicorn, which is a popular web application server that starts multiple worker processes to
handle requests. This example setup shows how the workers can write to the same log file without conflicting with one
another --- they all go through the socket listener.

To test these files, do the following in a POSIX environment:
1. Download the Gist as a ZIP archive using the Download ZIP button.
2. Unzip the above files from the archive into a scratch directory.

3. In the scratch directory, run bash prepare. sh to get things ready. This creates a run subdirectory to contain
Supervisor-related and log files, and a venv subdirectory to contain a virtual environment into which bottle,
gunicorn and supervisor are installed.

4. Run bash ensure_app. sh to ensure that Supervisor is running with the above configuration.

5. Runvenv/bin/python client.py to exercise the web application, which will lead to records being written
to the log.

6. Inspect the log files in the run subdirectory. You should see the most recent log lines in files matching the pattern
app . log*. They won’t be in any particular order, since they have been handled concurrently by different worker
processes in a non-deterministic way.

7. You can shut down the listener and the web application by running venv/bin/supervisorctl -c
supervisor.conf shutdown.

You may need to tweak the configuration files in the unlikely event that the configured ports clash with something else in
your test environment.

9 ZHCHMEBEPRHEMETIER

%HT B TR H SRR A SEZ 4, AR GBS L SUEE . lAnrEM 45 AR

Al BERE B H i & P im A5 B (ﬁﬂ@ﬁzEFiﬂﬁE’JHﬂF‘%jﬂP Hotik) o X ESRTTPAH extra ZH(SLHL,
BRI A BB, BN MK Logger SLBISHMPIAL, EHANEMFEE, HAH
X LESBIAS SR i . B ARAE S PO 2 A, {H2Y Logger L1 Bﬁé&gﬁl&?fﬂ%ﬁf?ﬁ%ﬂﬂ E’J H&
RLBERS, A4 Logger SLBIRGECE LR 2 TorRA, WA T REME A HE.

15


https://gunicorn.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

9.1 A LoggerAdapter {£i& Lt TFX{EE

PALH T UEEMHEFMAEE, B —ME R TR A LoggerAdapter 2. XN HEETHR M
Logger, FTPARIPAEIZEI A debug () \1nfo()\warn1ng()\error()\exception()\critical()
M log (). XUEHEMEL S Logger XNV EME, BrRAX P SLHBIv] DAAZ il .

LA — LoggerAdapter BN, REfEA—A Logger WSEFIA— NS T R X6 B 7
5 AARYE A LoggerAdapter SCBI T YRR, BT ZFLA NN Logger MYSLB, HohyH%
PRS0 B R SUE B . X J2 LoggerAdapter W—AMHS A B

def debug(self, msg, /, *args, **kwargs):
mrrn
Delegate a debug call to the underlying logger, after adding
contextual information from this adapter instance.
mirrn
msg, kwargs = self.process(msg, kwargs)
self.logger.debug(msg, *args, **kwargs)

LoggerAdapter ff] process () F¥E&R L F XEEHME HER BB P, BEAHEEEMHEE[H
W FESE, LR (RAR) XEBUUEHINELEFRIRZR HEidRes. RENBRASHEAZ—
MHEFE, HEA—extra’ FFBAEN REFSEHAEHER . 48, R IREMHERRMEA T —
Aextra’ FEINSE, B E R .

fii i extra’ (Y fIE A5 2 X SE BN 25 B 8 A\ LogRecord SEfIR _dict__ H, ikARifd Formatter 5B E
Pei i R EARER, SLOIRRIR B NI R . WERARTR A AR A, B, BB R
??‘?%HuFi“ﬂHLTjﬂnu, 1 AT B LoggerAdapter BT, HHEEER process () HiEK
AR N, DA 22— B 7 il

class CustomAdapter (logging.LoggerAdapter) :
This example adapter expects the passed in dict-like object to have a
"connid' key, whose value in brackets is prepended to the log message.

men

def process(self, msg, kwargs):

o

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

AR] PRI A -

logger = logging.getlLogger (_ name )
adapter = CustomAdapter (logger, {'connid': some_conn_id})

SRIG, RICSREAERE B s A AT Ar] 43 5 BRI “some_conn_id“H{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.

9.2 ERiIEREE L TIIER

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) ZF&H, SRJGM “Filter 51, iR HIMEE, a0 IP HuhbFIH P4 85 g it e
“LogRecord“r", ffi Hj Fffl LoggerAdapter Eip’ Fluser JEMH:44 . FEXFPRTOL T, W A A AH [F B4% X4k
TR RAGE] LF IR AR . X BoR IR S

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')

FEIZATIE, AT A
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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

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

10 Use of contextvars

Since Python 3.7, the contextvars module has provided context-local storage which works for both threading
and asyncio processing needs. This type of storage may thus be generally preferable to thread-locals. The follow-
ing example shows how, in a multi-threaded environment, logs can populated with contextual information such as, for
example, request attributes handled by web applications.

For the purposes of illustration, say that you have different web applications, each independent of the other but running
in the same Python process and using a library common to them. How can each of these applications have their own
log, where all logging messages from the library (and other request processing code) are directed to the appropriate
application’s log file, while including in the log additional contextual information such as client I[P, HTTP request method
and client username?

Let’s assume that the library can be simulated by the following code:

# webapplib.py
import logging
import time

logger = logging.getLogger (_ name_ )

def useful () :
# Just a representative event logged from the library
logger.debug ('Hello from webapplib!")
# Just sleep for a bit so other threads get to run
time.sleep (0.01)

We can simulate the multiple web applications by means of two simple classes, Request and WebApp. These simulate
how real threaded web applications work - each request is handled by a thread:

18




# main.py

import argparse

from contextvars import ContextVar
import logging

import os

from random import choice

import threading

import webapplib

logger = logging.getLogger ( name )
root = logging.getLogger ()
root.setLevel (logging.DEBUG)

class Request:
mrirn
A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
mrirn
def _ init_ (self, method, ip, user):
self.method = method
self.ip = ip
self.user = user

# A dummy set of requests which will be used in the simulation - we'll just pick
# from this list randomly. Note that all GET requests are from 192.168.2.XXX

# addresses, whereas POST requests are from 192.16.3.XXX addresses. Three users
# are represented in the sample requests.

REQUESTS = [
Request ('GET', '192.168.2.20', 'jim'),
Request ('POST', '192.168.3.20', 'fred'"),
Request ('GET', '192.168.2.21"', 'sheila'),
Request ('POST', '192.168.3.21', 'jim'),
Request ('GET', '192.168.2.22"', 'fred'),
Request ('POST', '192.168.3.22"', 'sheila'),

# Note that the format string includes references to request context information
# such as HTTP method, client IP and username

formatter = logging.Formatter ('? (threadName)-11s % (appName)s % (name)—-9s 2 (user)—6s
—%(ip)s % (method)-4s % (message)s')

# Create our context variables. These will be filled at the start of request
# processing, and used in the logging that happens during that processing

ctx_request = ContextVar ('request')
ctx_appname = ContextVar ('appname')

class InjectingFilter (logging.Filter):
mrirn
A filter which injects context-specific information into logs and ensures
that only information for a specific webapp is included in its log
mrirn
def _ init_ (self, app):
self.app = app

Qi3]
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def filter(self, record):
request = ctx_request.get ()
record.method = request.method
record.ip = request.ip
record.user = request.user
record.appName = appName = ctx_appname.get ()
return appName == self.app.name

class WebApp:
A dummy web application class which has its own handler and filter for a
webapp-specific log.

men

def _ init_ (self, name):
self.name = name
handler = logging.FileHandler (name + '.log', 'w'")

f = InjectingFilter (self)
handler.setFormatter (formatter)
handler.addFilter (f)

root .addHandler (handler)
self.num_requests = 0

def process_request (self, request):
This is the dummy method for processing a request. It's called on a
different thread for every request. We store the context information into
the context vars before doing anything else.
mrrmn
ctx_request.set (request)
ctx_appname.set (self.name)
self.num_requests += 1
logger.debug ('Request processing started')
webapplib.useful ()
logger.debug ('Request processing finished')

def main() :

fn = os.path.splitext (os.path.basename(_ file ))[0]

adhf = argparse.ArgumentDefaultsHelpFormatter

ap = argparse.ArgumentParser (formatter_class=adhf, prog=fn,

description='Simulate a couple of web '

'applications handling some '
'requests, showing how request '
'context can be used to '
'populate logs')

aa = ap.add_argument

aa('-—-count', '-c', type=int, default=100, help='How many requests to simulate')

options = ap.parse_args()

# Create the dummy webapps and put them in a list which we can use to select
# from randomly

appl = WebApp ('appl')

app2 = WebApp ('app2')

apps = lappl, app2]

threads = []
# Add a common handler which will capture all events
handler = logging.FileHandler ('app.log', 'w')

[ 23]
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handler.setFormatter (formatter)
root .addHandler (handler)

# Generate calls to process requests
for i in range (options.count):
try:
# Pick an app at random and a request for it to process
app = choice (apps)
request = choice (REQUESTS)
# Process the request in its own thread
t = threading.Thread(target=app.process_request, args=(request,))
threads.append(t)
t.start ()
except KeyboardInterrupt:
break

# Wait for the threads to terminate
for t in threads:
t.join ()

for app in apps:
print (' processed requests' % (app.name, app.num_requests))
if _ name_ == '_ main_
main ()

If you run the above, you should find that roughly half the requests go into app1 . 1og and the rest into app2 . 1og, and
the all the requests are logged to app . 10g. Each webapp-specific log will contain only log entries for only that webapp,
and the request information will be displayed consistently in the log (i.e. the information in each dummy request will
always appear together in a log line). This is illustrated by the following shell output:

~/logging-contextual-webapp$ python main.py
appl processed 51 requests
app2 processed 49 requests
~/logging-contextual-webapp$ wc -1 *.log
153 appl.log
147 app2.log
300 app.log

600 total
~/logging-contextual-webapp$ head -3 appl.log
Thread-3 (process_request) appl __main__ Jim 192.168.3.21 POST Request processing.
—started
Thread-3 (process_request) appl webapplib jim 192.168.3.21 POST Hello from.
—webapplib!
Thread-5 (process_request) appl __main__ Jim 192.168.3.21 POST Request processing.
—started
~/logging-contextual-webapp$ head -3 app2.log
Thread-1 (process_request) app2 __main__ sheila 192.168.2.21 GET Request processing.
—started

Thread-1 (process_request) app2 webapplib sheila 192.168.2.21 GET Hello from.
—webapplib!

Thread-2 (process_request) app2 __main__ Jim 192.168.2.20 GET Request processing.
—started
~/logging-contextual-webapp$ head app.log
Thread-1 (process_request) app2 __main__  sheila 192.168.2.21 GET Request processing.
—~started

(T TARED
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Thread-1 (process_request) app2 webapplib sheila 192.

—webapplib!

Thread-2 (process_request) app2 __main__ Jim

—started

Thread-3 (process_request) appl __main__ Jim

—started

Thread-2 (process_request) app2 webapplib jim

—webapplib!

Thread-3 (process_request) appl webapplib jim

—webapplib!

Thread-4 (process_request) app2 __main__ fred
—started

Thread-5 (process_request) appl __main__ Jim

—started

Thread-4 (process_request) app2 webapplib fred
—webapplib!

Thread-6 (process_request) appl __main__ Jim

—started

~/logging—contextual-webapp$ grep appl appl.log

153

~/logging-contextual-webapp$ grep app2 app2.log

147

~/logging-contextual-webapp$ grep appl app.log

153

~/logging—contextual-webapp$ grep app2 app.log

147

192.

192.

192.

192.

192.

192.

192.

192.

| wc

| wc

168.

168.

168.

168.

168.

168.

168.

168.

168.

-1

-1

| we -1

| we -1

.21

.20

.21

.20

.21

.22

.21

.22

.21

GET

GET

POST

GET

POST

GET

POST

GET

POST

Hello from.
Request processing.
Request processing.
Hello from.
Hello from.
Request processing.
Request processing.
Hello from.

Request processing.

11 Imparting contextual information in handlers

Each Handler has its own chain of filters. If you want to add contextual information to a LogRecord without leaking
it to other handlers, you can use a filter that returns a new LogRecord instead of modifying it in-place, as shown in the

following script:

import copy
import logging

def filter (record: logging.LogRecord) :

if

record = copy.copy (record)
record.user = 'jim'
return record

name__ == '__ _main__ ':

logger = logging.getLogger ()
logger.setlLevel (logging. INFO)

handler = logging.StreamHandler ()
formatter = logging.Formatter ('? (message)s
handler.setFormatter (formatter)
handler.addFilter (filter)
logger.addHandler (handler)

logger.info('A log message')

from

¢ (us
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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():
root logging.getLogger ()
h = logging.handlers.RotatingFileHandler ('mptest.log', 'a', 300, 10)
f = logging.Formatter ('% (asctime)s % (processName)-10s % (name)s % (let

— % (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):

Q¥iEi3)
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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):
time.sleep (random())
logger = logging.getLogger (choice (LOGGERS) )
level = choice (LEVELS)
message = choice (MESSAGES)
logger.log(level, message)
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 () :

Qi3]
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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.Jjoin ()
queue.put_nowait (None)
listener.join()
if name_ == '_ _main__ ':
main ()

AR AR, PR R ICR B, AR B A

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',
'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. %d', 1)
if _ name_ == '_ main__ ':
a = Queue ()
ol {
'version': 1,
'formatters': {
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'detailed': {
'class': 'logging.Formatter',
'format': '$% (asctime)s % (name)-15s
—% (message) s’
}
}I
'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',
}l
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'level': 'ERROR',
'formatter': 'detailed',
}I
}I
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I
'root': {
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
}I
}
workers = []
for i in range(5):
wp = Process (target=worker_process, name='worker %

workers.append (wp)

wp.start ()

logging.config.dictConfig(d)

1lp =
lp.start ()

threading.Thread (target=logger_thread,

args=(q,))

% (levelname) -8s % (processName)-10s

da' % (i + 1), args=(q,))

# 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,
g.put (None)
lp.join ()

too
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X B P ) AR s T AT S A 1 H RS IESRIC . - B0 “foo e kan (i ] TRk AL BERR S, o foo T
ARG T A S LR E—A 3 mplog-foo. log. TEF#RE (RIERIETARIR P/~ HESHE) 1Y
TSI R B AG  E

12.1 concurrent.futures.ProcessPoolExecutor By %

M concurrent . futures.ProcessPoolExecutor Ball TAEHAR, BIEAFTH TNV FYE A .

R

’queue = multiprocessing.Queue (1)

T2 -

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

SRJE AT DAKE AT AR A G i e -

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 ()

WN GeBES LA concurrent . futures):

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

12.2 {§H Gunicorn 1 uWSGI 3k ZBZE Web N

4] Gunicorn B, uWSGI (B AL TH) SKERZE Web [ ), 2@ 2 TARRRA R FhiniE K . 78
XFIRSE T, BEREAE VR Web [ i B3R QRS T SO A B AN . T B BSCH I —> socketHandler
5ok H Web B HT 1 H 25 K 16 2 78 5ol SRR bz A7 0 M W o 33k AT DA A 1 — > AR A I T HL B
Supervisor K47 B 1 % [# Running a logging socket listener in production | fB1EIE .

13 RiEEXH

A, RAEY HE SRR K 2 —E /DI, FTH— SO a0k . IRATReA 2 HAR B —
B ) H SO, 24ORW B SR ER R BRI, SO S T AR 0 SCAF T G ER . X T Fp i 3 5%
HEIRML T RotatingFileHandler:

import glob
import logging
import logging.handlers

LOG_FILENAME = 'logging_rotatingfile_example.out'

(Rt

27


https://gunicorn.org/
https://uwsgi-docs.readthedocs.io/en/latest/

(R —H)

# 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 = % 1)
# See what files are created
logfiles = glob.glob('%s*'" % LOG_FILENAME)

for filename in logfiles:
print (filename)

G %2 6 A HAMAYSCIE, AN SCIFRR AL T AR R e H A

logging_rotatingfile_example.out

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

a b w N

T SC UG 2 file:logging_rotatingfile_example.out , TR BIAF/NR N, #REMHH G “1“BEm4 . B0
AW AR A IR (B0 1% 485 “.2%), T .6 X Pl .

B, EABITH HERERERAD, &M 1o 750] RERBLKF maxBytes WE N — M IEMHE.

14 {EFREMBEFIMAETR

2 H BRI N 2 Python ARifE FERT, HA —Fig b B WA 10 7 B %-formatting . 7EHF 2 J5, Python
N T WRRE AL ¥ string. Template (£ Python 2.4 F13#%) 1 str. format () (¥£ Python 2.6
B

& (32 FF8R) X i 0k AR ML T £ 0 fF . Formatter Z8m AT — R AMG W] 5k 5§t 5~
BH style. EMEGAMER 'S, HAMAM " F rs 30, X T HAB R A A RE . R T )
JaAZE (Emra), (Halat BoRig eS8, R AR Eps b E PR ) U2 ] str. format () 5
string.Template, XHE—MEHGXWHRG, BR T XA

>>> 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')

(R
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>>> 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 ${levelname} Smessage',
. style='5$")

>>> 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
>>>

TR AL B H B AR sE M F R H B E R RE . B8R AT A F %-formatting, 411
THR:

>>> logger.error ('This is an%s %s 2%s', 'other,', 'ERROR,', 'message')
2010-10-28 15:19:29,833 foo.bar ERROR This is another, ERROR, message
>>>

HEWH (logger.debug() . logger.info() %) #ZMMNESH RSN T HEREAS, i X#EF
SRR T HE AWk BB (ﬁﬂﬁé@%?%ﬁ exc_info FIRMICFIREMEE, extra MARN TR
FOMAHERBFIN LT XEE) . IIARGEE I str. format () 3 string. Template HEVFT HEH
A, B H G AAE N %-f A8 SSRGS & . B RSN, X—S RS, |
HEH A A H GRS 6 %-f 453

AR A DA E O H AR, WU A (- RS- A AT, ARRXHRAT 0 H G5 B
HE, HEURSRANZN R str O T, DAIREURA El’ﬂf%it% AYTET— TP

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)

EREA I AR, (AR AE A () 3 S-formatting MR C HEE AT B4y, IXUE(E B
PERE AL G H &, Bi % (message)s IX “{message}” B “$message” . FEKE A H i B #EEH 2
%, BRAKEH, EWRHLE _ RS EE T OUIRIZ - N85 _RE, BTNRIZLHE
gettext.gettext () DA R SLR/HI4 ) o

Python H-#% A _ERPIANE, M RE RG] 5 SR P BRES . AT PR (BETEA N wherever
AR PR ) -
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>>> from wherever import BraceMessage as ___

>>> print (___('Message with {0} {name}', 2, name='placeholders'))
Message with 2 placeholders

>>> class Point: pass

>>> p = Point ()

>>> p.x = 0.5

>>> p.y = 0.5

>>> print (__('Message with coordinates: ({point.x:.2f}, {point.y:.2f})",
point=p))

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

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

ERRBIA T print O AR B A0, PRl HERRY RS KM Logger . debug () KI5
KM o

(HAFERR R, RBERRHEREI AT A0 kg RS e H ISR I A A2 0, i@ oe H &
{5 ERIF5 1 handler i th 3] H G A 4. G, ME—RTRELE NN RIA SR 005, il (B CHR A
SHONHRAE S, AR B f55 HUxh XXXMessage JEA4H4 1 ok 400 1 OTEAHE o

R, R URBCRII A Loggeradapter 5B, WIRAIFT/R:

import logging

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

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

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

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

logger = StyleAdapter (logging.getLogger (_name__))

def main() :

logger.debug('Hello, {}', 'world!")

if name == '_main__ ':
logging.basicConfig(level=logging.DEBUG)
main ()

7E ] Python 3.2 DA ERRASZATHY, ARG %&HE Hello, world! HAHE.
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15 B M LogRecord

f4 HEFHH— LogRecord SLHIFRR . HHEFAZIEA HEH BEA BRGNS IER L, $at)dE#
—A~LogRecord X%, IFRA XBMEEEA, HFH1%HEXNSSLM handler (L HAE, HEXSEE RN
bAEHE A1) . 7E Python 3.2 2 1, RPN S3EF TSm0 41 2 -
* Logger.makeRecord (), TEFHFIERHICA HAEM ST IHA . XSEHIA LogRecord KA
AL
* makeLogRecord (), PRI E—PFMSE, HifacE 2 A LogRecord [ JE M. X 38 #7E
Tk W 2 B B Al ) TR A (W03 ST SocketHandler PA pickle £, miiiid HTTPHandler
PAJSON JERK) .
TRXEWE A EX LogRecord AT, AT FiR KA HEAE.
* Gl Logger HE X T, HH Logger.makeRecord (), H7E%L Bk BT 77 H 25 % 5 2 Hi A
setLoggerClass () #HfT%E.
o NHEXNZAM Filter 5 handler, X4 filter () JyERAES, SPATOAZR & HIERAE.
i e A 2 DA EESE AR BAEN ST, £ ah ma . SREESKEEACH
Logger 2, MMM EEE K.
5 M AEZ B L P RCRAER LR R AT, (B SRR fl AR L) LogRecord 28, FEIF A E W DA At
1) B BRI B A e sy, (EAATTR 24 ZHC AR RS BN H e e R st (] R5ad
TN B A SR P AT DA N BRI T ) -

logger = logging.getLogger ( name_ )

BV IR AE R S R 2 s . A N B v DAKE ek e B 2 LT g% H X409 NullHandler H1, {HARE,
TP I % N 5% handler FfFINEIER)ZEM HAEXTS, WA %S UL - FrA handler 4 th 1 254
ST RN G o

1E Python 3.2 PA_ WA, LogRecord WA T) XL, T) MEu e, T WL H 2
—AA[E XS, BTPAH setLogRecordFactory () #47i%E, /] getLogRecordFactory () #EfTH
We LT XWEEHASEE LogRecord [ REHIF, A LogRecord @& T.) X RIMBLANK E .

XA AT PALE A s X042 58 445 il LogRecord RIS FE . AR DOREl—A>2, 8B EQIERY H
XTI LEFONG R, ST AR R

old_factory = logging.getLogRecordFactory ()

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

logging.setLogRecordFactory (record_factory)

XSV F M PR 24 T W REEHE, RE A BRI R ISR e w1, A < IS
@%Eﬁ% T g R AT RS A G BAERIBAT T, AR R Filter JiAiRE] HARM A
VA
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16 F3£{t QueueHandler - ZeroMQ 7=l

RATPAE ] QueueHandler ZSRH E AL HAMETIF AT, LA ZeroMQ "publish’ £H:F . FEPA T /i
W R RO AR A AL BRI (TE A B A queue’):

import zmg # using pyzmg, the Python binding for ZeroMQ
import json # for serializing records portably

ctx = zmg.Context ()
sock = zmqg.Socket (ctx, zmg.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)

IR HAb 7%, HuniE i hander £ A rfa 8, PAGIEE socket:

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()

17 F 34t QueueListener —ZeroMQ 7R

WRIEATPA T 264k QueueListener RMHAMSA S FHERBUE R, LA ZeroMQ *subscribe” £475 . T
T2 A1

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

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

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

b4
logging gl H o pEy API 2%,
logging.config {4l HEICRAELAHLE API .
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logging.handlers figll H 0SB phr A H AL HES -
H G SRR
H B S e

18 EF##{THEEHENRH

AT 2 HEEFHE—RFl— BB H Django Wi H ) 344 <https://docs.djangoproject.com/en/stable/
topics/logging/#configuring-logging>_. I FHKFHL L dictConfig () PAMHED EAERL:

LOGGING = {

'version': 1,
'disable_existing_loggers': True,
'formatters': {
'verbose': {
'format': '$ (levelname)s % (asctime)s % (module)s % (process)d % (thread)d

—% (message) s’

I
'simple': {

'format': '$(levelname)s % (message)s'
I

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

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

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

'propagate': True,
'level':'"INFO',

}I

'django.request': {
'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate’': False,

}I

(R oakzn)
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FEH LR

'myproject.custom': {
'handlers': ['console', 'mail_admins'],
"level': '"INFO',
'filters': ['special']

A RATENEZAFE, WS4 Django SURH) A1 K577

19 FJH rotator 1 namer BHFE M B &R E

An example of how you can define a namer and rotator is given in the following runnable script, which shows gzip
compression of the log file:

import gzip

import logging

import logging.handlers
import os

import shutil

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

def rotator (source, dest):
with open (source, 'rb') as f_in:
with gzip.open(dest, 'wb') as f_out:
shutil.copyfileobj(f_in, f_out)
os.remove (source)

rh = logging.handlers.RotatingFileHandler ('rotated.log', maxBytes=128, backupCount=5)
rh.rotator = rotator
rh.namer = namer

root = logging.getLogger ()
root.setLevel (logging.INFO)
root.addHandler (rh)

f = logging.Formatter ('? (asctime)s (message)s')
rh.setFormatter (f)
for i in range (1000) :

root.info (f'Message no. {i + 1}")

After running this, you will see six new files, five of which are compressed:

$ 1ls rotated.log*

rotated.log rotated.log.2.gz rotated.log.4.gz
rotated.log.l.gz rotated.log.3.gz rotated.log.5.gz
$ zcat rotated.log.l.gz

2023-01-20 02:28:17,767 Message no. 996

2023-01-20 02:28:17,767 Message no. 997

2023-01-20 02:28:17,767 Message no. 998
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20 EINFME) ZEERB]

PATR s A5 i Bl s 1 A A e B SO 22 PR B H R e X SIS A S AT B, (HE DAV I A e e
S 2 BRI S SE U R R I

IR B, AR AE— AR AR AN — L TAR R . A TR WU R AN AR R A = Fhh
SERY HAERCE (TR SR — B R ) . KEF AR S TR H e e . TARZAR QueueHandler
HAHEMERE, PARAWINTER 55 QueueListener R AL ZRHY HAGHCE, W75 th BAS Bl 2 i FoF 70
ZBCEARE N handler. THYER, XLRCEAM T R, HMZGERBRALSLLEN T HEER.

PATR R AR —— (R SRS A3 H IR B A B T B AR T A

import logging

import logging.config

import logging.handlers

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

import random

import time

class MyHandler:
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.

mn

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 1s transformed just to show that it's the listener
# doing the logging to files and console
record.processName = 'S%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 1s just done in a separate
process for illustrative purposes.

This initialises logging according to the specified configuration,
starts the listener and waits for the main process to signal completion
via the event. The listener is then stopped, and the process exits.
mrrn
logging.config.dictConfig(config)
listener = logging.handlers.QueuelListener (q, MyHandler ())
listener.start ()
if os.name == 'posix':

# On POSIX, the setup logger will have been configured in the

# parent process, but should have been disabled following the

# dictConfig call.
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def

def

# 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) :

mrmrn

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

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

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

mmn

logging.config.dictConfig(config)

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

if os.name == 'posix':
# 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. %d', 1)

time.sleep(0.01)

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

Qi3]
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}
# 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
3
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,
'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName)-10s

—% (message) s’

by

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

}I

'foofile': {
'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',

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

}

# Log some initial events, just to show that logging in the parent works
# normally.

logging.config.dictConfig(config_initial)

logger = logging.getLogger ('setup')
logger.info ('About to create workers ...'")
workers = []

for i in range(5):
wp = Process (target=worker_process,
args=(config_worker,))
workers.append (wp)
wp.start ()
logger.info ('Started worker:
logger.info ('About to create listener ..."'")
stop_event = Event ()
lp = Process(target=listener_process,
args=(q, stop_event, config_listener))

o

name='worker ¢d' % (i + 1),

wp.name)

ol
oSy

name="'listener',

lp.start ()

logger.info('Started listener')

# We now hang around for the workers to finish their work.

for wp in workers:
wp.Jjoin ()

# Workers all done,

# Logging in the parent still works normally.

logger.info('Telling listener to stop ...")

listening can now stop.

stop_event.set ()
lp.join()
logger.info ('All done.")

if name == '_ _main

main ()
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21 A% SysLogHandler g5 BidEA—4 BOM.

RFC 5424 25K, Unicode 5 BV R P I U AGR B R SE syslog SPPRESF , P mES I T FR - ki
4l ASCIL ¥Ry, JEHR UTF-8 “FH7fPhnic (BOM), #RJ52R ] UTF-8 %) Unicode, (201 HIDEHLIL . )

1t Python 3.1 ffJ SysLogHandler ', EIATHEHEFEH A BOM (U, (HAERZ, UEIHFAILE
ffi, BOM HIAE T HEEERITL, AR E Z A A seve i Al ASCIT N2 T

HI T JCIRIEH TAF, Python 3.2.4 DA FIRAE MER T AT RS A BOM (Ui, (HEA A AU A 2wt
A BN REC 5424 S5 HAAfE R, B 95—4> BOM AT, Al al kg2l ASCIL ¥45 i, )il UTF-8
SRS Unicode, ARATGEIATLAT #1f::

1. 25 SysLogHandler SEfE88 F—A> Formatter SLf|, A#=CERRIANT :

"ASCII section\ufeffUnicode section'

| UTF-8 435}, Unicode {7 U+FEFF 424314, UTF-8 BOM——5H: b ' \xe £\ xbb\xbf ' .
2. TR TR S ASCIL 4y, (HELRIER e 2 5 s — 2 & ASCIL 5 (iX#R7E UTF-8 4l f5 k2>
HEFEARAR)
3. TR S OAFE % Unicode F543; USR5 A0 Bd 6 2 18 Hh ASCI JE B4, 38— b1
F UTF-8 #1714mh4
SysLogHandler ¥X&=010 510 H &5 BT UTE-8 4afilh . QnALaifi BRI, B ReLE A5 & RFC 5424
FHEFER. &0, HEdgERTASaGrakm, (HHEFEBRA S RFC 5424 3%, syslog P27
e A HET Y .

22 kit B B SERAEH

REBH GG ERMNFEN, BroMUS eI AR S, (BRIl G B AL ALt s, DA
A SRR ARMT (TEis N B R IENIZRIAS) o X AT DA B ] logging WSCHL. KA ML, PATZE—
P EARY T %€, FIHT ISON DANLES mT AT B 7 O o5 B AT e 1) A -

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))

RSB TR AR

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

THYERE, MRS Python HUANIIAN] , A TR i HhWUT il HE S A —FE
A UATHE N E BRI AL B, ATRAGET B E S ISON Zihthxi gy, Fiss h se Bon i
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import json
import logging

class Encoder (json.JSONEncoder) :
def default (self, o):
if isinstance (o, set):
return tuple (0)
elif isinstance(o, str):
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='% (mes e)s')

logging.info(_('message 1', set_value={1, 2, 3}, snowman='\u2603'"))

if _ name == '__main__ ':

main ()

AT IR AR

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

THVERL, AR Python JRASIIANTA, A8 T4 (14 i 1 U T BE & A —

23 FJAH dictConfig () HFE X handler

AR AR E 7 2 H sE X H i handler, MISROR N dictConfig (), WIRETCHRAEMT2EREnT DAME]. AN
LA PSSR TA L. 75 POSIX |, WIPAMI] shutil.chown () A5, {H stdlib ) 3CF handler
FEATRAEAE SR T2 nT DA 18 e85 H % S handler Y67, 5140

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)

IR, RWTATEASSS dictConfig () Y H ARECEL 5 & i I 1 e R EOR B 8 H AL PRAR

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {

(Rt
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'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',
by
}I
'root': |
'handlers': ['file'],
'level': 'DERUG',

by

MR ER, LR RGIRE PR AN pulse. (AR E T— Mt A S chowntest .py HT:

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
}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],

[FiEE3)
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'filename': 'chowntest.log',
'mode': 'w',
'encoding': 'utf-8',
Hs
}I
'root': {
'handlers': ['file'],
'level': 'DERUG',
}I
}

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

T REFEE root MURA AEIEAT:

$ 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

TR BRI )22 Python 3.3, [A°h shutil.chown () @MILHAFF GG EBLAT. Iy =00 2448 H 4T A]
Y Ff dictConfig () [¥) Python JiAs——fi4n Python 2.7, 3.2 8L BHIMUA . XFT 3.3 ZHIHICAS, ARE 24 fff
H os.chown () Z 28K ROk SEISEBR B BT A BUE L

SEBRRY I, handler (61 R BORT BEOL T 00 H AY T RALR . PURRCE:

"()‘: owned_file_handler,

JY A -

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

X B project.util A DA AR BT AE I S PR 44 FR. AE_ IR AT BIAS H, WAz A "ext://
_ main__ .owned_file_handler', JEXH, LRIl EHNT R 2 H dictConfig () M ext://
HRREIT H ORI

AR TR B PR T HAR A SO MR B R S B B LN FE R A os . chmod () % B POSIX 5 [AIAL KR
7

5%, PAEMEE ] DAY S| FileHandler Z AMYHABIEAY Y handler
HA5E 2R 1 HiAth handler,

FEAnA~ 44030/ handler, B

24 EYTFEINAEFIEIMEER

7E Python 32 1, Formatter Il T—4> style XEFIES, BEINN AR THE, H2AFRA
B {TX-PL-LABEL}#x60; k% ¥ str.format () #l string.Template F LFFMIHEAL TR, HH=R
WS4 A T R45 2 HEW HEWEER, IS5 H SRS XEae X,

Logging calls (debug (), info () etc.) only take positional parameters for the actual logging message itself, with
keyword parameters used only for determining options for how to handle the logging call (e.g. the exc_info keyword
parameter to indicate that traceback information should be logged, or the ext ra keyword parameter to indicate additional
contextual information to be added to the log). So you cannot directly make logging calls using str.format () or
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string.Template syntax, because internally the logging package uses %-formatting to merge the format string and
the variable arguments. There would be no changing this while preserving backward compatibility, since all logging calls
which are out there in existing code will be using %-format strings.

ANV AR G RE B H SR T, (SR i 3 ) R aRary i, oy B U T fE
B TR H BRI R T %-f #%30H

N TS =05 FEAN A g AU SRR RERS S E A H G ThaE, R B e Bk HSIE SRR FO R i A 24820 T
etk B T At LA AR AR 2

24.1 LogRecord T 9%

A Python 3.2 w1, ff ffi & Formatter [ I iR A {1k, logging 4 34 i T 78 i B 7 ff H
setLogRecordFactory () MEK. W H H M LogRecord T LI RE. K AI PAGE I Ik 2 BE >k %
HHCMK LogRecord 12K, Bl HE getMessage () FIERTEMIE Y #EE/E. msg ¢ args #53
AR BT YA R B ST A AT, AR DAEIR B RAR B CAS ML BV R i 4 (HE, R 43R L
T2 TR AR ALFE O ALK %o-formatting VE A ERIAFESS, PAWAER S HABACAS AT EC Ao 38 M 2433 218 A
str(self.msg), IEUNELAESCHIAMIT—FE.

L5 B2 7 setLogRecordFactory () fll LogRecord )&% Y.

24.2 HEUERMRIER

Ty — Mo NIRRT R, FTRARIA (- F1$- i E O H B E . KRS0 I84S (kB arbitrary-
)

object-messages) , ] AMMERXIRAEA HEG MR, HEGRHRAZNS L str () RIEEERRIHE A
Ho B FARPIANE:

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)

PAERAS 2S8R a] TR AAE 2CER . DA () 5K $-formatting #4252 PR« HBMFEY 34y, MR BE
FERS SRR H S T, Bidfe%(message)s . “{message}” B “$message” . FRHREH A H G,
WERSERHE I AGE, ATRARA M Bk _ 2 65040 (MRR _ I TAB LA, AT ).

TG R, HEH str. format () #HTAEALL:

>>> = BraceMessage

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

>>> class Point: pass

(R Itgkss)
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>>> p = Point ()

>>> p.x = 0.5
>>> p.y = 0.5
>>> print (___('Message with coordinates: ({point.x:.2f}, {point.y:.2f})"', point=p))

Message with coordinates: (0.50, 0.50)

SR)G, H string.Template #4k:

>>> = DollarMessage

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

>>>

EREERR, EIRMERSTEREI BT Afon AL AR SO ZAE SR R A0y, T e H R B
RIRF b handler iy 3 H & A4 . Bk, ME—TTREIE ARSIy, e W EAd X IS4
SNHIHE S, A RAERHE . R A75 HUEX XXXMessage ZEMH i ok K00 I R TR0 -

25 ¥ dictConfig () FMNiTE2E

fil dictConfig () WA HELIEMR T IRE, REF-BMEFAHE (A4 TERBE) . T
Flltermﬁ/ﬁ}ﬁ*ﬂﬁ B H G eSS, ARWREW EARZHECR (8 RN ESATAE) , B FHEE
YHCH Filter 72, HEE filter () Jik. AL, iﬁﬁﬁﬂﬁ%&ﬂ@@ﬂﬁ%,ﬂjmﬁ ) B, HEEHT
Bz 3 e v o] R FE N 5 (%%Eﬂﬂ%ﬂ@?ﬁ%éﬁtﬂ*ﬁ%, ﬁiﬁﬁw/{%ﬁ%ﬁﬁ*/l\ﬁfﬂ%ﬂﬁa‘%, AR IR [A]
Filter SEBIEPRT). Rif2—A 5286+

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',

(Rt
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'filters': ['myfilter']

}

}I

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

b

}

—_ v,

if name_ _ _main___
logging.config.dictConfig (LOGGING)
logging.debug('hello")
logging.debug('hello - noshow')

PAETR B s TR G B S A i Se B TR X, RSN R TS st el

changed: hello

UL SE A IR B SRR T
3 RN R

o WSRAERLE T OCEEES A TN S (iR R et B BB & M I e 1) O B B
BSA), WAPARM ext://. .. WK, 1EUN logging-config-dict-externalobj ik, Filan, ¥E_ LR
Bl DA SCAS "ext i //__main_ . MyFilter' [iifig MyFilter X4,

o SidyEss—FE, BaRORE R T ECE B 2 X handler FIAS A XTSE . A XANMHE HAERCE I H -
A YRR 215 E, 5207 logging-config-dict-userdef, DAK iR F) A dictConfig() & 5% 3L handler 1]
HAthFgw

SHEERMEELER

AT B E ST AR BB RBI S M AISHL, Boe ik iie HES L 1T, BIEss
TERHFERE R XATLAT A E USRS, TR

import logging

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

mmn

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

mrrnn

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 (' ‘(;5ff*r~> \‘«'ere’xi“e/f\»/“eszjge/f\ﬂ
'$d/Sm/%Y SH:$M:%S'")

(Rt
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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: %s', e)
if name_ == '_ main__ '
main ()

BT JERF SR AT A B R SO

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 / O0\nZeroDivisionError: integer division or modulo by zero'|

SR IR PO AR B, (BB T ARG S e (R B AT U i i 7 56 . i traceback ik
REW S L TR K

27 FEBRBAEER

AR A SR R H G E . WIRARG AW T CARsES (TTS) Thak, RIERS Python JEHK
WREZME]. KEZETTS RGHAE — B A 1R, 7€ handler ] DL subprocess #47#
Mo X HEARE TTS TR AL S AP H, S EREREA SPITEE, BAHENGFEEEASZE]
WA PEE, A AEZERIER KGR, UFRFISEE 75 & EBEEHO 5%, TS
FH A handler ()55 R, XARIERFIUALER, (BE espeak TTS WE M :

import logging
import subprocess
import sys

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

msg = self.format (record)

# Speak slowly in a female English voice

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

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

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

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

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

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

IBITIERF S AL “Hello” Al “Goodbye™.
MR, L RS T AL TTS R4ge, L2 DA A 6 4T84 7B SN RS e R AL R

28 ZHpHEHBFHAFRGHBLEEN

TEHLEFOU ] REA AR I IR XAk PR HARTH R, I B R AR AR I 00 N A S el g,
AR ] REA B AATE RR B PO S A, WR R BTS2 B SR, AR A B AR A TRl £ S DA
Gt HGTRAL, AR B3R, AR ANRA BT A LA S B B S i

TR RO, R AT G0 FL 12 7 B L 5 DA S . I Loggring.
handlers.MemoryHandler , ‘B ARFZEM Cic ki34 B 8| 8R4, S iS4 20
(flushed) - B4 — AT (target handler) TR, BHATEIL T, MemoryHandler fFH %%
MR BT, B R B AN GO T B T BIE R . SRR REAT R, AR DA
WL MemoryHandler 2R X MHER.

AR AR — R R foo , B HEENA N HESNHIEIFZTT, 53 sys.stderr , YWHE
BLUOSRIEMA 0 L, SREHERXA R LBl sk — ME B . /RATPAZE foo (BE—PNSH, AN true , B
¥+7 ERROR H1 CRITICAL 2% 3lic5%, &0, ‘& H7E DEBUG, INFO il WARNING 2 555

P A FUR T — N2 A R 2E M foo, XNEEMMIASRHCSRIAT T TR A F. SEMm e 8 ] — AN e S aRE
SNZEL, FEAER A R T )RR B0 [R) I — AN AR AL BRAR . 2 imgs T DA A AR AR . i SR B

G KMA R (iR ) RIS K. XSO IR UAE A “sys.siderr ) St reanfiandler |
logging.ERROR fil 100,

PATR 2 A

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)

(Fgksh)
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try:
return fn(*args, **kwargs)

except Exception:
logger.exception('call failed')
raise

finally:
super (MemoryHandler, handler) .flush()
logger.removeHandler (handler)

return wrapper

return decorator

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

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

decorated_foo = log_if_errors(logger) (foo)

if name == '_main__ ':
logger.setlLevel (logging.DEBUG)
write_line('Calling undecorated foo with False')
assert not foo (False)
write_line('Calling undecorated foo with True')
assert foo (True)
write_line('Calling decorated foo with False')
assert not decorated_foo (False)
write_line('Calling decorated foo with True')
assert decorated_foo (True)

IEATBLRIARI WA B DA i

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
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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

WHRFTIL, SEFs H G IC 4 IR S 2820y ERROR B s Y S CEm A2, (BAERXFHME LT, A2 B
(REPSERIUNE HLRUS N Sfae

VR4 S8 T DA AL e A0 e M5 3

@Qlog_if_ errors(logger)
def foo(fail=False):

29 Sending logging messages to email, with buffering

To illustrate how you can send log messages via email, so that a set number of messages are sent per email, you can
subclass Buf feringHandler. In the following example, which you can adapt to suit your specific needs, a simple test
harness is provided which allows you to run the script with command line arguments specifying what you typically need
to send things via SMTP. (Run the downloaded script with the —h argument to see the required and optional arguments.)

import logging
import logging.handlers
import smtplib

class BufferingSMTPHandler (logging.handlers.BufferingHandler) :
def _ init_ (self, mailhost, port, username, password, fromaddr, toaddrs,
subject, capacity):
logging.handlers.BufferingHandler.__init__ (self, capacity)

self.mailhost = mailhost

self.mailport = port

self.username = username

self.password = password

self.fromaddr = fromaddr

if isinstance (toaddrs, str):
toaddrs = [toaddrs]

self.toaddrs = toaddrs
self.subject = subject
self.setFormatter (logging.Formatter ("

def flush(self):
if len(self.buffer) > 0:
try:
smtp = smtplib.SMTP (self.mailhost, self.mailport)

(Rt
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smtp.starttls ()
smtp.login(self.username, self.password)
msg = "From: %s\r\nTo: ¢s\r\nSubject: 2s\r\n\r\n" % (self.fromaddr, ',
—'.Jjoin(self.toaddrs), self.subject)
for record in self.buffer:
s = self.format (record)
msg = msg + s + "\r\n"
smtp.sendmail (self.fromaddr, self.toaddrs, msg)
smtp.quit ()
except Exception:
if logging.raiseExceptions:
raise
self.buffer = []
if _ name_ == '_ main__
import argparse

ap = argparse.ArgumentParser ()

aa = ap.add_argument

aa('host', metavar='HOST', help='SMIP server')

aa('--port', '-p', type=int, default=587, help='SMTP port')

aa('user', metavar='USER', help='SMTP username')

aa('password', metavar='PASSWORD', help='SMTP password')

aa('to', metavar='TO', help='Addressee for emails')

aa('sender', metavar='SENDER', help='Sender email address')

aa('--subject', '-s',

default='Test Logging email from Python logging module (buffering)',
help='Subject of email')

options = ap.parse_args()

logger = logging.getLogger ()

logger.setLevel (logging.DEBUG)

h = BufferingSMTPHandler (options.host, options.port, options.user,
options.password, options.sender,
options.to, options.subject, 10)

logger.addHandler (h)

for i in range(102):

logger.info("Info index = 2d", 1)
h.flush()
h.close()

If you run this script and your SMTP server is correctly set up, you should find that it sends eleven emails to the addressee
you specify. The first ten emails will each have ten log messages, and the eleventh will have two messages. That makes
up 102 messages as specified in the script.

30 @IEEEF UTC (GMT) &3\ {LETiE

Sometimes you want to format times using UTC, which can be done using a class such as UTCFormatter, shown
below:

import logging
import time

class UTCFormatter (logging.Formatter) :
converter = time.gmtime
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SRIGAR AT AFEAR AL ] UTCFormatter, M A& Formatter, QIRARALHE
RO A dictConfig () APIRSERL, % VEFEPAT SE 8 m il H s

ﬁ

P Bk S B

import logging
import logging.config
import time

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

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {
'utce': {
'"()'": 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'],
}
}
if _ name_ == '_ main__ ':

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

AR Sz A H IR a2

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

JEIR T BRLRE IR TS A A A i () A0 UTC PAPIE,  H AP e 2O —A~ H G AL PR -
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31 FALTXERRVTEMHBAFILRE

ﬁﬁﬂ o MRS HERCE, FERAT RS AR . e, BRSPS SCBL R AR
H& BRSO 2. X2 — DR T BN SUE BRI R B0, B AR VFIRTE B ST B RR RO 4 Y I
W%Eﬂl H IR DA I I H G AL B s -

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

USRS BT SCR AR B H ASER AR E, WIAE BTN SCRBEARAY with iR IR S, H TR
ICFEFGCRFIm I B B SCEPRES IO E A H G ICR . RS E B S P H S AL B g m e, %
FREREA B F SCEBREH_EF SO S EC R as b, AR Mg BR . WERAR A TE 2% H AL PEES
I, R PALE B TR SCEERARAEIR B TR SCE ERAR Y R SO SR E

N T U E AT AR, AT AFE B pA F AU B

if _ name == '_ _main

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

")
logger.info('6. This should appear just once on stderr.')
logger.debug('7. This should not appear.')

?ﬂl]?’ﬁ)ﬁxﬁEl@ﬂ%%%él’wﬁuffﬂjﬂ INFO, [AMGIHE #1 B, HE #2 %A il e TRA with R
b RATY KM B KL EA DEBUG, MIMAE #3 hiFl. X —RMILRILE, HEICRAHIH
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BEERIRIZ Ny INFO, MTMHE #4 B B 75— with AR, FATH— YRR B RS R E N
DEBUG, [AIHM—RHEETA sys. stdout B HEAIAR. P, THE #5 7Ef] & BPTR (7 lil
il stderr fl stdout). 7E with ifFH%EMG, REHZH—F, FILHEE #6 Ml CRLIAE #1), MHE
#7T AN (RRIHE #2).

WERBATIBAT LA A, SR

$ 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.

AR “stderr HrfE4E DREEE [0 £ “/devinull, FFRIGEATAMI A, ME—E A “stdout™hrifE i th YT R,
RIFAIFrRER WTHE, aF:

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

F—, I stdout FRERIINEEME] /dev/null, HPFFUTE,

$ python logctx.py >/dev/null

1. This should appear Jjust once on stderr.

3. This should appear once on stderr.

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

FEXAEOLT , STU-—2, FTHE] stdout ARk iy E # 5 A .

MR, XA TIE AT DA, GG H e gy . WYERL, RIS IE T Python 2 DA
J Python 3,

32 HFITHERREE

AR BIERSE T AT 2 RE
o WG Ay AT S8 E H B
o TEHIME SR 2y R Z 5 T, TR —ZU) 1ar 39 A— 2y k.
o s B CE TA
BEA AT AR, T E L. EisERRLRSs . b T TR, A app . py fERR

MR ERIG MR, HAE start .py. stop.py " f¢ °restart.py IR ML PR E EE
S EAE RN I HERE, BHAK logging. INFO . PAR /& app.py HI— P /nfil:

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'")

(Q9)

53




FEH LR

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 % (name)s % (message)s')

cmd (options)

if name == '__main__':

sys.exit (main())

start. stop fll restart iy n] DAEHMMAIHE R SEE, Hshar S MR nr g :

# start.py
import logging

logger = logging.getLogger (__name_ )

def command (options) :

logger.debug ('About to start 2s', options.name)
# actually do the command processing here
logger.info('Started the \'%s\' service.', options.name)

IR 5 R A5t 1A 4 B A -

# stop.py
import logging

logger = logging.getLogger ( name )

def command (options) :

n len (options.names)
if == 1:

plural = "'

services = '\'2s\'' % options.names[0]
else:

CroTaks:)
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plural = 's'

services = ', '.join('\'¢s\'"' ¢ name for name in options.names)
i = services.rfind(', ")

services = services[:1] + ' and ' + services[i + 2:]

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

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

TS E

# restart.py
import logging

logger = logging.getlLogger (__name_ )

def command (options) :

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

logger.debug ('About to restart 2s', services)
# actually do the command processing here

v

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

WERVAERIA H SGOIB T %Y, AR TSR

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

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

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

F—AEREE H GG, 8 A B H S TR B i 44 5
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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.

SRR L, )
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$ 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

XHLA Ay S AR G A AE R, ROMEATER WARNING PA R H &

33 Qt GUI B=ERH1

GUI AR anflicsf H s, 248 LA 8. QuAESL 2 — MRATIES T4 UL HEZL, R AR PySide2
5 PyQt5 F.
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import datetime
import logging
import random
import sys
import time

# Deal with minor differences between PySideZ2 and PyQtb
try:

from PySide2 import QtCore, QtGui, QtWidgets

Signal = QtCore.Signal

Slot = QtCore.Slot
except ImportError:

from PyQt5 import QtCore, QtGui, QtWidgets

Signal = QtCore.pyqgtSignal

Slot = QtCore.pygtSlot

logger = logging.getLogger (__name_ )

#
# Signals need to be contained in a QObject 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

S o HH R W H
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# you like in the slot function itself.

#

# You specify the slot function to do whatever GUI updates you want. The handler
# doesn't know or care about specific UI elements.

#
class QtHandler (logging.Handler) :
def _ _init__ (self, slotfunc, *args, **kwargs):
super () .__init__ (*args, **kwargs)
self.signaller = Signaller ()
self.signaller.signal.connect (slotfunc)
def emit (self, record):
s = self.format (record)
self.signaller.signal.emit (s, record)
#
# This example uses QThreads, which means that the threads at the Python level
# are named something like "Dummy-1". The function below gets the Qt name of the
# current thread.
#

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

# Used to generate random levels for logging.

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

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 qgThreadName 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.

HoH O H R H H R W R R W R

class Worker (QtCore.QObject) :
@slot ()
def start (self):
extra = {'gThreadName': ctname () }
logger.debug ('Started work', extra=extra)
i=1
# Let the thread run until interrupted. This allows reasonably clean
# thread termination.
while not QtCore.QThread.currentThread() .isInterruptionRequested() :
delay = 0.5 + random.random() * 2
time.sleep (delay)
level = random.choice (LEVELS)
logger.log(level, 'Message after delay of $3.1f: %d', delay, i,-
—extra=extra)

Qi3]
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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

*

HH o R R W W K R
*

class Window (QtWidgets.QWidget) :

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

def __init__ (self, app):
super () .__init__ ()
self.app = app
self.textedit = te = QtWidgets.QPlainTextEdit (self)
# Set whatever the default monospace font is for the platform
f = QtGui.QFont ('nosuchfont'")
f.setStyleHint (f.Monospace)
te.setFont (f)
te.setReadOnly (True)
PB = QtWidgets.QPushButton
self.work_button = PB('Start background work', self)
self.log_button = PB('Log a message at a random level', self)
self.clear_button = PB('Clear log window', self)
self.handler = h = QtHandler (self.update_status)
# Remember to use gThreadName rather than threadName in the format string.
fs = '%(asctime)s % (gqThreadName)-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()

[ 23]
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self.work_button.clicked.connect (self.worker.start)
# Once started, the button should be disabled
self.work_button.clicked.connect (lambda : self.work_button.setEnabled (False))

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

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

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

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

@Slot (str, logging.LogRecord)

def update_status(self, status, record):
color = self.COLORS.get (record.levelno, 'black")
s = '<pre><font color="%s">%s</font></pre>' % (color, status)
self.textedit.appendHtml (s)

@Slot ()
def manual_update (self):
# This function uses the formatted message passed in, but also uses
# information from the record to format the message in an appropriate
# color according to its severity (level).
level = random.choice (LEVELS)
extra = {'gThreadName': ctname() }
logger.log(level, 'Manually logged!', extra=extra)

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

def main () :
QtCore.QThread.currentThread () .setObjectName ('MainThread")
logging.getLogger () .setLevel (logging.DEBUG)
app = QtWidgets.QApplication(sys.argv)
example = Window (app)

CFoiaks:)
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example.show ()
sys.exit (app.exec_())

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

34 B BEXTICREHER RFC5424 71 syslog

AR REC 5424 HE4EF 2009 4F, (HRZHL syslog iz 55 a-#RERIAGNC B8 6 SEIH Y REC 3164, &4 T
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import datetime

import logging.handlers
import re

import socket

import time

class SysLogHandler5424 (logging.handlers.SysLogHandler) :

tz_offset = re.compile(r' ([+-]1\d{2}) (\d{2})S$")

escaped = re.compile(r' ([\]"\\])")

def _ _init__ (self, *args, **kwargs):
self.msgid = kwargs.pop ('msgid', None)
self.appname = kwargs.pop ('appname', None)
super () .__init__ (*args, **kwargs)

def format (self, record):
version = 1
asctime = datetime.datetime.fromtimestamp (record.created) .isoformat ()
m = self.tz_offset.match(time.strftime('%z"))
has_offset = False
if m and time.timezone:
hrs, mins = m.groups()
if int (hrs) or int (mins):
has_offset = True
if not has_offset:
asctime += 'z’
else:
asctime += f'/{hrs/}:{mins /"'
try:
hostname = socket.gethostname ()
except Exception:
hostname = '-'
appname = self.appname or '-'
procid = record.process
msgid = '-'
msg = super () .format (record)
sdata = "'
if hasattr(record, 'structured_data'):

(Rt
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sd = record.structured_data

# This should be a dict where the keys are SD-ID and the value is a

# dict mapping PARAM-NAME to PARAM-VALUE (refer to the RFC for what these
# mean)
#
#

There's no error checking here - it's purely for illustration, and you
can adapt this code for use in production environments
parts = []

def replacer (m) :
g = m.groups ()
return '\\' + g[0]

for sdid, dv in sd.items():
part = f£'[{sdid}’
for k, v in dv.items () :

s = str(v)
s = self.escaped.sub(replacer, s)
part += f£' {(k}="{s}"'
part += "]
parts.append (part)
sdata = ''.Jjoin (parts)
return f'{version/ {asctime/ {hostname/ {appname} {procid} {msgid/ {sdata/

— {msg }'

PRAFFEAE REC 5424 A fEse MR LAY, IRIEATRESA TR FoR (B UPRE AT 2544 4k
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sd = {
'foo@12345': {'bar': 'baz', 'baz': 'bozz', 'fizz': r'buzz'},
'foo@54321': {'rab': 'baz', 'zab': 'bozz', 'zzif': r'buzz'}
}
extra = {'structured_data': sd}
i=1
logger.debug ('Message 2%d', 1, extra=extra)

35 How to treat a logger like an output stream

Sometimes, you need to interface to a third-party API which expects a file-like object to write to, but you want to direct
the API’s output to a logger. You can do this using a class which wraps a logger with a file-like API. Here’s a short script
illustrating such a class:

import logging

class LoggerWriter:
def _ _init__ (self, logger, level):
self.logger = logger
self.level = level

def write(self, message):
if message != '\n': # avoid printing bare newlines, if you like
self.logger.log(self.level, message)

(FIgkss)
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def flush(self):
# doesn't actually do anything, but might be expected of a file-like
# object - so optional depending on your situation
pass

def close(self):
# doesn't actually do anything, but might be expected of a file-like

# object - so optional depending on your situation. You might want
# to set a flag so that later calls to write raise an exception
pass

def main() :

logging.basicConfig(level=logging.DEBUG)
logger = logging.getLogger ('demo')

info_fp = LoggerWriter (logger, logging.INFO)
debug_fp = LoggerWriter (logger, logging.DEBUG)
print ("An INFO message', file=info_fp)

print ('A DEBUG message', file=debug_fp)

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

When this script is run, it prints

INFO:demo:An INFO message
DEBUG:demo:A DEBUG message

You could also use LoggerWriter to redirect sys.stdout and sys. stderr by doing something like this:

import sys

sys.stdout = LoggerWriter (logger, logging.INFO)
sys.stderr = LoggerWriter (logger, logging.WARNING)

You should do this after configuring logging for your needs. In the above example, the basicConfig () call does this
(using the sys . stderr value before it is overwritten by a LoggerWriter instance). Then, you'd get this kind of
result:

>>> print ('Foo')

INFO:demo:Foo

>>> print ('Bar', file=sys.stderr)
WARNING:demo:Bar

>>>

Of course, these above examples show output according to the format used by basicConfig (), but you can use a
different formatter when you configure logging.

Note that with the above scheme, you are somewhat at the mercy of buffering and the sequence of write calls which you
are intercepting. For example, with the definition of LoggerWriter above, if you have the snippet

sys.stderr = LoggerWriter (logger, logging.WARNING)
1/0

then running the script results in
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WARNING:demo:Traceback (most recent call last):
WARNING:demo: File "/home/runner/cookbook-loggerwriter/test.py", line 53, in <module>

WARNING:demo:
WARNING:demo:main ()
WARNING:demo: File "/home/runner/cookbook-loggerwriter/test.py", line 49, in main

WARNING:demo:

WARNING:demo:1 / O
WARNING:demo:ZeroDivisionError
WARNING:demo: :
WARNING:demo:division by zero

As you can see, this output isn’t ideal. That’s because the underlying code which writes to sy s . st derr makes mutiple
writes, each of which results in a separate logged line (for example, the last three lines above). To get around this problem,
you need to buffer things and only output log lines when newlines are seen. Let’s use a slghtly better implementation of
LoggerWriter:

class BufferinglLoggerWriter (LoggerWriter) :
def _ init__ (self, logger, level):
super () .__init__ (logger, level)
self.buffer = "'

def write(self, message):
if '\n' not in message:
self.buffer += message
else:
parts = message.split('\n")
if self.buffer:
s = self.buffer + parts.pop(0)
self.logger.log(self.level, s)
self.buffer = parts.pop ()
for part in parts:
self.logger.log(self.level, part)

This just buffers up stuff until a newline is seen, and then logs complete lines. With this approach, you get better output:

WARNING:demo:Traceback (most recent call last):

WARNING:demo: File "/home/runner/cookbook-loggerwriter/main.py", line 55, in <module>
WARNING:demo: main ()

WARNING:demo: File "/home/runner/cookbook-loggerwriter/main.py", line 52, in main
WARNING:demo: 1/0

WARNING:demo:ZeroDivisionError: division by zero
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¢ 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. Or a file that was supposed to be moved remains in place, and grows in size unexpectedly despite
size-based rotation being supposedly in place.
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