B &R 1EF it

%7 3.12.0a0
Guido van Rossum and the Python development team

+ A 24, 2022

Python Software Foundation
Email: docs@python.org

Contents
1 {EZABHebid s HE 3
2 fEZAERPILSK HE 4
3 % handler fl1% B} formatter 5
4 eIl 6
5 Custom handling of levels 7
6 HENCEIR S5 2l 10
7 AbMH % handler (¥ PH 5% 11
8 i PGk H B ST 12
8.1 FEAEF T AT HEETUITRS « . o o o e 14
LA Y& A SE 8 VI B IR ) 1 N N 55 14
9.1 FIJf] LoggerAdapter /3 RS B, . . o o o 14
9.2 MEAIEBEREEE ETFICEE 15
10 Use of contextvars 16
11 Imparting contextual information in handlers 20
12 A RERSL 5 2 0 SO 20
12.1 concurrent.futures.ProcessPoolExecutor [ FHYE . . . o o . o o 24
12.2 ffi | Gunicorn F1 uWSGI &3 Web W HEET . . . . o v e e e e e e 25
13 B4 F &Sk 25
14 {8 A A% AR T X 26
15 A%E Y LogRecord 28
16 1284k QueueHandler - ZeroMQ 7145 29
17 1254k QueueListener ZeroMQ 713451 29
18 J& Ty b Ay HEOG AC L - 30



19 FJ] rotator il namer [ 5% X H &4 Wi 31

20 SR 2 AP B 31
21 {E% %4y SysLogHandler (¥15 &Pk A —4 BOM. 35
22 ik H B e8RS 35
23 F)I dictConfig () H & X handler 36
24 TR A BRI R AL RE R 38

24.1 LogRecord T Y o 39

242 HESMEEIMERIMER . . o 39
25 FH] dictConfig () w S IERS 40
26 SR A SO AL 41
27 EERRRH &SRR 4?2
28 L HGT SOFAT Ak i i e 4?2
29 Sending logging messages to email, with buffering 44
30 jdsd S H] UTC (GMT) % 4kint i) 46
31 i BSOS PRSIl R H Kl % 47
32 A T HEM)HR B 48
33 Qt GUI H &5 51
34 5 H &L B4 RFC5424 ZZ F511) syslog 54
35 How to treat a logger like an output stream 56
36 B EE G L 58

36.1 ZWITFFRI—AHESCHE - . o o 58

36.2 ¥ HEMGHEBIESAAESE . .. 58

36.3 #yHE AN NullHandler ZAM 3l handler . . . . ... . ... ... ... .... 58

36.4 QIR HESTE . 59
37 Other resources 59
#l 60

fi:# Vinay Sajip <vinay_sajip at red-dove dot com>

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 Other resources.



1 ESMERPICRBAE

JGiEX} logging. getLogger ('someLogger ') #fTZ2 /DI, #4xik [l [E-—A> logger X4 M5 H .
AR — A Nt REUEFER]—A> Python fEREgR ERE H, BSRIHL & —E. AR5
— ARG, YRR AT DAYE — MR o SCRITC BN AL logger,  THFE S — AN BAS AR R cp A (1
AECHE) T logger, XiFT logger [ i FI#R &% 45 5L logger. PAF & EAFiHL:

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 2l Bk -

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 R S B R

2005-03-23 23:47:11,663 - spam_application - INFO -
Ei323)



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 EENMEEPICREE

ZARICT HEHATERFIREE, AN ROITR THE R4 GRIGZA:) Mg hics H G

import logging
import threading
import time

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

def main () :
logging.basicConfig(level=logging.DEBUG, format='% (relativeCreated) 6d
threadName)s % (message)s')
info = {'stop': False}
thread = threading.Thread(target=worker, args=(info,))
thread.start ()
while True:
try:
logging.debug ('Hello from main')
time.sleep(0.75)
except KeyboardInterrupt:
info['stop'] = True
break
thread.join ()

—% (thre

if name == '_ _main '

main ()

AR S A H ISR a2

0 Thread-1 Hi from myfunc

3 MainThread Hello from main
505 Thread-1 Hi from myfunc
755 MainThread Hello from main
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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

PALEAY R TN AR H 2 i 1. MR E Z AR St

2/ handler $1Z #h formatter

H?S%Ajtfmﬁlﬁ’] Python ¥}4:, addHandler () FYERIIANFRECE ) H 25 handler, B, W T

T E R BAC A ST S, ﬁﬁh*ﬂ%ﬁm& LA 3 A B B3 & %%iﬂfﬁi_ﬁ—ﬁﬁum,
HEZHCE LA H & handler BIRT, N IR H &0 ACHD ] AR AN AR TEXTZ T H 3R
LS

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 — 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')

FEEERE, “NHET WIS DR EAEAEZL S HiE handler, 7R Frffr oA, R Hr
MAFFBLE T 444 fh 1) handler.

TJ% SR N R, 27 REAE H 7% handler XFAS[R] ™ B A0 H M5 B T8, X% +06

o IR LT HZ & print 154, MERH logger.debug : print i54) DA G5 RS M 45, 1
10ggerdebug TTU\Eﬁi AAETRAS R R RN . ST TRy, kA H X 4 5 handler 7™
R HIEITT




4 ESMHFIEREE

B TR AN ] B 1 DL H S DA [ A% 55 A S A SO EEandt DEBUG PAEZHINHERES
F3fE, I HAE INFO DA ER H G B i 2R & . BRI H SR S, =6 G 20
AFFE PATRER THEA:

import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=logging.DEBUG,
format="'% (asctime)s % (name)-12s % (levelname)-8s % (mes. 5 ',

datefmt="'%m-2d SH:SM',

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: ¢ (levelname)-8s % (message)s'")
# tell the handler to use this format
console.setFormatter (formatter)
# add the handler to the root logger
logging.getLogger ('') .addHandler (console)

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

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

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

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

MEFTIR, (RAE R G0 RR

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.
H 2 SRR R
10-22 22:19 root INFO Jackdaws love my big sphinx of quartz.
10-22 22:19 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.
10-22 22:19 myapp.areal INFO How quickly daft jumping zebras vex.
10-22 22:19 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.
10-22 22:19 myapp.area2 ERROR The five boxing wizards jump quickly.

A L, DEBUG Z5r H 5 A SR B 7 3CPF b, i HA 5 S0P 7 #f i i
AR B A B) T4 G A5 handler, 24 2%58 T PA H oy 4 AL EECR Y H A handler,

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 . log

Suppose you configure logging with the following JSSON:

{

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

|
"handlers": {

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

ry
"stderr": {

"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
} 14
"file":
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
} ’
"root": {
"level”": "DEBUG",
"handlers": |
"stderr",
"stdout",
"file"

This configuration does almost what we want, except that sy s . st dout 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"]
I3

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 will be __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": {
"format": "% (I 8s - Sn

}I
"filters": {

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

}I
"handlers": {
"stdout": {

"class": "logging.StreamHandler",
"level”: "INFO",

"formatter": "simple",

"stream": "ext://sys.stdout",
"filters": ["warnings_and_below"]

}l

"stderr": {

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

QS




"formatter": "simple",
"filename": "app.log",
"mode" . "w"

I
"root": {
"level": "DEBUG",
"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:

$ more *.log

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 BEEEARS2ERGI

PATR RN 2T H R EAR 55 A 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
logging.config.stopListening()
t.join()

PATN MIARG 32 SN B, NG RF SO R ik BIR 55 . miTan In_E SO b b KB, A
A H A

#!/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')

10




7 438 B 5 handler AYBHZE

AR E H SE R P RE T A S IR B H EW AR . XA Web VIR P H 2 RE L,
IR H A P T RE A

H—FEFEA SRR, X2 sMTPHandler: T RZRZ R H AR TTEREHN (F
AR P B 00 26 SRRSO PEREA ) RIS LT IR T BE R AR AN H] . AN JL-F- BT 199 2% handler & w]
RES K APHEE: R SocketHandler #AFMAI RETES & 04T DNS #if), WX FELfsifkig T OOF
H. DNS #ifliE AT REAEARIRZ I B AU, (T Python 2 2°F, M T AIETEH) o

B —Fhfige )y 2 B SE B B3, EFXTIREEXT R A ok ) AR AR, UM H BN S
—~ QueueHandler, H %Xﬁ%ﬂ%ﬁﬁiﬂ%/\&ﬂ EIJEI, ﬂﬁ@\ﬁdﬁﬁ&@?k%@ﬁ, ﬁ%ﬁﬂ)}df%ﬂ
BB AR E S ERR . RAE AR T —, FRefREAE S ik queue . Full B8, NS A
VEIEH AR PAF AL . QiR BT R RS, S R EOR B R RS, N Tk E I & N D152
i, WS AATEFF R SO R TAR I (R BUER: QueueHandlers ).,

filf e 7 M 93 — & 4 i & Queuelistener, B #f W i1 H QueueHandler [¥) X} [ # 43
QueueListener JE# & B: % A — A BAF) Fl — L& handler, I 581 — DN LE, BT 0wy
QueueHandlers " (FH H M ° LogRecords i) & ik LogRecord fA%1. LogRecords £ M BAF
TSR I 1% 45 handler ALHE .

QueueListener YENHFMPZIE, b2 T AR A —AEHIH £ QueueHandlers 55, iX HLIEHL
A handler XL T NNGEE A LS, J54 &4 handler 2 (5 A2, Z00A R AR EAL

PATF X 265z IRl (44 T import i54)) -

que = queue.Queue (—1) # no limit on size

queue_handler = QueueHandler (que)

handler = logging.StreamHandler ()

listener = Queuelistener (que, handler)

root = logging.getLogger ()

root.addHandler (queue_handler)

formatter = logging.Formatter (' : ")
handler.setFormatter (formatter)

listener.start ()

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

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

root.warning ('Look out!")

listener.stop ()

TEfra A

MainThread: Look out!

4 1E:  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.

TE 3.5 B P #E Python 3.5 Z Hij, QueueListener A4 BAFEIR B G 4415 BEME L4 B W 1G4k
HIREA AL PRAR o (B R AR e e B E C A B A NI SE B T ) A 3.5 OHFAG AT PAB i
AhE 5 HEDE LS5 respect_handler_level=True {&45 eS8 s BB T o SR
W g RS AR 255 B S5 handler O REAT ELERS . RAETERCHS A S ¥5 B A4 45 handler

11




8 BEMSEKA BEEH

B BRAE B A P 28 S ik HAG SR, HAEROm AT A0 P . A — M a5, SURTE R R H &
X% %% —~ SocketHandler SL5f):

import logging, logging.handlers

rootLogger = logging.getLogger (''")

rootLogger.setLevel (logging.DEBUG)

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

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

# an unformatted pickle

rootLogger.addHandler (socketHandler)

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

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

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

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

TE# W, WPAM socketserver MM E — RIS . BIERFIAIT :

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.

men

def handle (self):
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 1is configured locally.
mrmn
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 (obj)

(FoaE
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self.handleLogRecord (record)

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

def handleLogRecord(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) :

mn

Simple TCP socket-based logging receiver suitable for testing.

men

allow_reuse_address = True

def _ init_ (self, host='localhost',
port=logging.handlers.DEFAULT_TCP_LOGGING_PORT,
handler=LogRecordStreamHandler) :
socketserver.ThreadingTCPServer.__init__ (self, (host, port), handler)
self.abort = 0
self.timeout = 1
self.logname = None

def serve_until_stopped(self):
import select

abort = 0
while not abort:
rd, wr, ex = select.select([self.socket.fileno()],
(1, 1,
self.timeout)
if rd:

self.handle_request ()
abort = self.abort

def main () :

logging.basicConfig(
format="'% (relativeCreated)5d % (name)-15s % (levelname)-8s % (message)s')
tcpserver = LogRecordSocketReceiver ()
print ('About to start TCP server...')
tcpserver.serve_until_stopped /()

if name == '__main__ ':

main ()

Jeis

Frilsssm, FHafTs Mim. & umdE G AR Bt AGER: e n ik 2B BT NEA:

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.

(F0AkRED)
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69 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.
69 myapp.area?2 ERROR The five boxing wizards jump quickly.

W, HUEHE pickle S AFEE S AN, FHA NS R AT R, RS
makePickle () H{ERIAT, FFHHE FIRMARDLCR HH O FIME %,

8.1 AP IEITHEERFMUTE

To run a logging listener in production, you may need to use a process-management tool such as Supervisor. Here is
a Gist which provides the bare-bones files to run the above functionality using Supervisor: you will need to change
the /path/to/ parts in the Gist to reflect the actual paths you want to use.

9 #EHCHHILBEPREMLTXER

AW, BT HEXN S ARSI, B H Gk PR S ETRSURE. e 45y 2
Ferp, FIRERREAE H G PO 5 5 (AN AEE Py 4 2 IP il ) o X BAR AT AR extra
SR, BRI A R BRI BRNEAD L ELAAE Logger SLHIFLIAH:, HIFAR
MMFETE, XN AR . BEOATESCE PN M, {52 Logger SLHIRYECRIERT MY
FAREFFEOR B9 H RS, U2R Logger SEHIRYECEE e L2 JTlRig, WA m] REXEDARE .

9.1 FJH LoggerAdapter {£i& L FX{E2

AL B UEEMHEFOEL, A -FE R EEH N Loggeradapter 2, XAKEITFHEM
Logger, fFPART PAE VR debug () »info () .warning () .error () .exception().critical ()
Ml log () XEEHHEREL Y Logger XA EMF, FrRAX PSSR AT AR (i o

YR E-—4~ LoggerAdapter HSLHBIRS, IReEA—A Logger WSLBIA— MU E T B R 3UE B

g, BRI —4> LoggerAdapter SLHIYITIANS, EXLMAZILH NN Logger LM, I
B R BT UER. X2 Loggeradapter B— MU T B

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

LoggerAdapter ] process () Jrikaff LN XUE RN H &M E . BEAHEHEEAMHER
W XEFSH, LR (RaR) B NAE LR AIRZR HEilskEaS. ENBRASHEA
e MHEEFE, HEA—Vextra FEBA N REFSELEMER . 248, MRARLER SRR EHE
AT —Aextra’ FEIMSH, EowiEiiEmms.

{l T extra’ AL R X SRR (X W% A LogRecord SR __dict__ 1, ihARidlid Formatter {5
FARME R TR, SEOIREHRENX A I R A B . APRARTEE— AR A, B, R
HETFAFR RS LR SUEE, IR R EAIE 4> Loggeradapter (13, B EN process ()
TrEAMAFEMI S, AR A B Bl

class CustomAdapter (logging.LoggerAdapter) :
This example adapter expects the passed in dict-like object to have a
"connid' key, whose value in brackets is prepended to the log message.
def process(self, msg, kwargs):
return '| ] ' % (self.extra['connid'], msg), kwargs
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ARAT AR -

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

s ARICSRAEE RO T AT S ARSI “some_conn_id“F{E .

ERRFRZIHEERNREELTIER

IR A5 2 — A4~ 5 b 19 5 A% 3 %5 Loggeradapter-fi iJ DA A — 4~ “ﬁfJuT “__getitem__* Al
“iter_“BRITM, REE R R T I . BOT AR AR (5 S (R R )
FHARAH B

9.2 ERdIEEEELETIIER

PR AT A —AS P 26 Pilter 78 HaER BRI B R SUEE . Filter WYSEHLER VB ER
& A\W) LogRecords, HFEIRMEAMMEME, K5 TAE GG ERF R, 8EE A —
/]\ E %)‘(E‘J% Formatter,

BN, FE—A web M HARFH, IEFEAPEAR (808 2020 KM —345) , v DAEEE — DA
M (threading.local) Z8&H, SRJE A “Filter” h A5 . HRTHEE, ill] IP Mkl P24 Rk A7
fitifE “LogRecord“Ht, ffi ffl Iffl LoggerAdapter Hip’ fl'user’ J@ME44 . FEXFMEHT, WA FHAH R
FAS AL AR R AR 2 _ LB PR s R a5 58 . X2 —Bon il 1en:

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.

men

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

def filter(self, record):

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

if _ name_ == '_ main_ ':
levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR, logging.
—CRITICAL)
logging.basicConfig(level= 1ogg1ng DEBUG
format="'7%(as ¢
—~%(ip)-15s User: % (user)-8s
al = logging.getLogger('a.
a2 = logging.getLogger ('d.

> (I
b.c
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):

(T UgkEs)
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1vl = choice (levels)
lvlname =
az.log(lvl,

logging.getLevelName (1vl)
'A message at

level with

', lvlname,

2, 'parameters')

FEIZATIE, AR A

2010-09-06 22:38:15,292 a.b.c DEBUG IP: 123.231.231.123 User: fred A debug.
—message

2010-09-06 22:38:15,300 a.b.c INFO IP: 192.168.0.1 User: sheila An info.
—message with some parameters

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

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

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

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

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

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

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

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

—message at INFO level with 2 parameters

10 Use of contextvars

Since Python 3.7, the cont ext vars 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 following
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 IP, 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)
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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:

# 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:
A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
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):
mrmrn
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

def filter(self, record):
request = ctx_request.get ()

(T IUgR%e)
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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:

men

A dummy web application class which has its own handler and filter for a
webapp-specific log.
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.
mrmn
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', 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')

handler.setFormatter (formatter)

root.addHandler (handler)

# Generate calls to process requests
for 1 in range (options.count) :
try:
# Pick an app at random and a request for it to process

(FOAkED)
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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 . 1Log. 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__ Jjim 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__  Jjim 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__ Jjim 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

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

Thread-2 (process_request) app2 __main__ Jjim 192.168.2.20 GET Request.
—processing started

Thread-3 (process_request) appl __main__ Jjim 192.168.3.21 POST Request.
—processing started

Thread-2 (process_request) app2 webapplib jim 192.168.2.20 GET Hello from.
—webapplib!

Thread-3 (process_request) appl webapplib jim 192.168.3.21 POST Hello from.
—webapplib!

Thread-4 (process_request) app2 __main__ fred 192.168.2.22 GET Request.

—processing started

QS
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Thread-5 (process_request) appl __main__ Jjim 192.168.3.21 POST Request.
—processing started

Thread-4 (process_request) app2 webapplib fred 192.168.2.22 GET Hello from.
—webapplib!

Thread-6 (process_request) appl _ _main__ Jjim 192.168.3.21 POST Request._
—processing started

~/logging-contextual-webapp$ grep appl appl.log | wc -1

153

~/logging-contextual-webapp$ grep app2 app2.log | wc -1

147

~/logging-contextual-webapp$ grep appl app.log | wc -1

153

~/logging-contextual-webapp$ grep app2 app.log | wc -1

147

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

v v .

if name_ == '_ _main__ ':
logger = logging.getLogger ()

logger.setlLevel (logging. INFO)

handler = logging.StreamHandler ()

formatter = logging.Formatter (' from ")
handler.setFormatter (formatter)

handler.addFilter (filter)

logger.addHandler (handler)

logger.info('A log message')

12 NEMHBILFERENLHE

S logging @ AL AN, FF AV Z AL HEIC R E B S 22 30Rr0, (B %A
A2y H DS B ERAS SN R 32 50 RRR, PREATE Python W BEAHE 2 A HERR H S BURTERAS SO
)P SRR IE T 58 ASRARTREER 2R P i H G IC SR 2 B30, A —AN 07 e th Ay sEREHR
 HEILRKE A socketHandler, RJGM—ASEH 7B MRS o B IERE — I B F 7 st
—IF HEICR R (WEPREERE, AR ATE— DB R LT ) I — AR AT LT BE . )
T —3f g ORI A IR N, R EE DR E R TG, /R A TR AT ATE L ELGE
TR

WEAT AR G IR A SR HEARRF, iEHMH multiprocessing BB Lock JERIUF U5 RARIY £
A FEREP RS AR FileHandler MH TRHEFIHAMA nultiprocessing, REENIRE
N RES XA WAL H AT, multiprocessing BB RIEFTA ¥ & LR B EE (S0
https://bugs.python.org/issue3770).
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B, AR A ] Queue Ml QueueHandler KFHTA K H &GS F Kk B ARK 2 IR B Y — b AR
Fro AR /R GIAER 7 A AAT EER A . FE/R B, — > B ) M W HEARE 60 52 M Wy HoA R 1) I 35
fF, ARG A SR BT, AR RER TR 7k (B0 AR AT BE A 2 P Sl i) HS 7 2 R 1 = M
WrERE——E IR SC BRI ), AR nT DAYE I AR e 1 iy R A At R (T RS R O L, T
DAFE A AR A TR B — > Bl

# 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 % (levelname)—-8s
—% (message)s')

h.setFormatter (f)

root .addHandler (h)

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

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

def listener_process (queue, configurer):

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

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

import sys, traceback

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

traceback.print_exc(file=sys.stderr)

# Arrays used for random selections in this demo

LEVELS = [logging.DEBUG, logging.INFO, logging.WARNING,

i3
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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 1is 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 () :
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 —A R, RRE R ICR H &, (A B A

import logging
import logging.config

(F0AkRED)
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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.setLevel (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. 2d', 1)

if name_ == '_ main__ ':
g = Queue ()
d = A
'version': 1,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName) -
—~10s % (message)s'
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': '"INFO',
}I
'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed',

Fy
'foofile': {

'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed',

}I

'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',

(FOAkED)
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'level': 'ERROR',
'formatter': 'detailed',
b

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 2d' % (i + 1), args=(q,))
workers.append (wp)
wp.start ()

logging.config.dictConfig(d)
lp = threading.Thread(target=logger_thread, args=(q,))
lp.start ()
# At this point, the main process could do some useful work of its own
# Once it's done that, it can wait for the workers to terminate...
for wp in workers:
wp.join ()
# And now tell the logging thread to finish up, too
g.put (None)
lp.Jjoin()

X B RN AR o T e R SE Y H ST SRICE - BN “foo iC SR ae ] THRIARY AL BRARSY , Ff foo
TRGH A S FHERE N mplog-foo.log. fEFIERE (RIERAE TARIERE /R H G
) B H ST APerr BB B R 1 A T

12.1 concurrent.futures.ProcessPoolExecutor By %

Z A H concurrent . futures.ProcessPoolExecutor JG3 LAEHRE, BIZAI W H XV FEE A
. AR

’queue = multiprocessing.Queue (1)

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

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

12.2 {#F Gunicorn 1 uWSGI kZBE Web N R

2 ] Gunicorn 5 uWSGI (3 HABR LT H) KHE Web [V HIHF, 682 TAESERERALILK ik
oK. FEXMIREET, ZRRIERE Web b B30 @ 5 T SO A B A)AR . T Y elCR (8 —
SocketHandler $§3k |5 Web i i H IU\kﬁﬁﬂﬁﬁﬁﬁﬁﬁﬂPiﬁﬂ’JHﬁWﬁ%o T AT DATE 5 — > A
¥R T E 54N Supervisor 34714 & & 2 [ Running a logging socket listener in production | RN .

13 RiREEXH

A, ARAEE Y H S SCHARWHCSRE K 2 — @ K/, FTH— DR SO 0% . IRPTREA S HAR
— BRI HE S, MW A0 SO B AR R Xgéi‘ﬁﬁﬁﬁ%ﬁj{ﬁ:ﬁ/ﬁiﬂﬁﬁ X
Hs, HEEERALT RotatingFileHandler:

import glob
import logging
import logging.handlers

LOG_FILENAME = 'logging_rotatingfile_example.out'

# Set up a specific logger with our desired output level

my_logger = logging.getLogger ('MyLogger')

my_logger.setLevel (logging.DEBUG)

# Add the log message handler to the logger

handler = logging.handlers.RotatingFileHandler (
LOG_FILENAME, maxBytes=20, backupCount=5)

my_logger.addHandler (handler)

# Log some messages
for i in range (20):

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

for filename in logfiles:
print (filename)

RV A% 6 B SCIE, B SRR T AR 1 e H

logging_rotatingfile_example.out

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

g w N

I SO GG 2 2 file:logging_rotatingfile_example.out, 43R 2|5 K/ NRFIN, #SMH G “1“Ea 4.
B PG B85 100 SCAER S Bl o i 44 3G 0 H 5 2% (157 /{11 R 5 “~2“) M7 .6 A MM B

B, AT HEREBER A, & —Mma Bl 1. AR 2R maxBytes BN —A> i
HORIERS
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14 {EFREMBHHEIMAETR

2 H EAREHPE IR N 2 Python FREFERT, A —Fhg X AL S N2 1 5 Bl %-formatting . 7EHF2 Ji5 , Python
SO T WAk R AL 5 string. Template (FE Python 2.4 1) fil str. format () (£ Python 2.6
HHTHE) .

& (32 F-h) R i Fpas 24k U T 2 S HF. Formatter ZER] AV I — 841 7T
KEFSH style. BWENNMER "s', HAMME " F0 s 308, XN T HABPI RS AL AE
HARFF T a s () , (Hidd SR EERF AL, AT DA A S A R Dy A B
str.format () B string.Template, XH@E—MEHIGSWEIRG], BRI

>>> import logging

>>> root = logging.getLogger ()

>>> root.setlLevel (logging.DEBUG)

>>> handler = logging.StreamHandler ()

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

>>> handler.setFormatter (bf)
>>> root.addHandler (handler)

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

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

2010-10-28 15:11:55,341 foo.bar DEBUG This is a DEBUG message
>>> logger.critical('This is a CRITICAL message')

2010-10-28 15:12:11,526 foo.bar CRITICAL This is a CRITICAL message
>>> df = logging.Formatter ('Sasctime $name ${levelname} $message',
L. 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
>>>

I’ﬁ ‘ﬂz = F i‘fﬁ] l':[:Il %IJ El 1L»E{]{ﬁ1u\1:%_tjﬁéjﬂizj:$‘ ‘U“{ﬁlu\ Bﬁ*@iﬁﬁﬁc Ef}:’]lﬁi‘gm‘ W\@E‘}Eﬁ%'formaﬂing,
LU

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

HEWH (Logger.debug() . logger.info () %) #EZMMESH NS T HERFEAS, WX
FEEAUNT HERA RO SE (KRB FE S exc_info FRMILRREME R, extra MR
THREMABEMHIS LT XUEE) . IARGEE# str. format () B string. Template &k
THERA, FhH &R N % 320k GBS & FERFR I TSR, X
A, R EA R TR H B A2 %-f 450 .

WA MO B O HAGER, WA (3- A0 8- 4 [T, ARRDW G n] oy H s
BRREAE, HEMRLSTIZNRE str () ik, PASRBURZIRE . RE T~ —Fk:

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

(T UgkEs)
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self.kwargs = kwargs

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

RPN AR S ARAE T (- Bk $-formatting FUEHR AN “ H (S EY Ty, k(s BRH
ARG AL G H G, Brf%(message)s 3 “{message}” B} “$message” . FFIKE A H A
KA, HAAKEH, HMRHL 2R ANZMAHLEE T UL - A8 _RIE, BT
ZMIE gettext . gettext () A KR [F] LA/ A4 ) -

Python J M EATIAK, 2445 BRGSO PR b o e 5. FE TN T IR (A
wherever [{BHLFRR ) :

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

FRRBIA T print () /RS B0, SEhRck HER SRS I logger . debug () 1
TRV
EAREERE, EadeEXERE B A A b R S A H e s i I & 2B, T2

H G5 S HIR5 H handler it 2 H G K 24E . R, ME—n] BELE N IRESAIRIAN TR 37, st LB EMS
KB MSEONARIE S, AR Fo AR5 R XXXMessage ZE [ H55 bR R R TEIAHE -

HEERE, EdRUURMBCREIT A Loggeradapter S, WITRHIFTIR:

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 () :

Q)
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logger.debug('Hello, ', 'world!")

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

{E Python 3.2 PA FHRAEATHY, bR iZ 4 Hello, world! HAHE.

15 B M LogRecord

B HEFHA I — 1 LogRecord SLPIFIR . MHFMFELCA HGH HScA PEEgud sy, wis
Q#—A LogRecord XI5, A XFMHRIGEIA, L4%HENRA) handler (KHARSE, HEX]
GAE k) BALHE A 1E) o 7E Python 3.2 2 i, SRy BT B :

* Logger.makeRecord (), FEHFFIEHICA HER SRR . XSEEEH LogRecord KA
Al
* makeLogRecord () , MBI E—ANFISHL, H i fEilcE 2 A LogRecord [ &1 . 3X il 7E
T o X 2542 B A 3 1 - LR ) (A SocketHandler PA pickle JEZX, Biifiid HTTPHandler
PAJSON JERK ),
TR EMWE A EX LogRecord T, AT FiASEFhHEAE,

» fiJ## Logger HE X ¥, EE Logger.makeRecord (), HIELHFMLITT HEX S 2 H M

setLoggerClass () #Hf7&E.

o NHEXNZAM Filter o handler, X4 filter () JFYERRMRS, SPHATOAER & HIERIE.
e 2 AR ESE WA FEEN TS, £ ASh 8%, SR EX{EEHCN
Logger 12, MEIEM G —IRZE.

55 R AEZEE 0L RUR A LU BT, (HAS SRRl ERIR ALY LogRecord F-28. & 1l PA
AT H SR A G R A, (EAATT R G B O AR R G AR H IR A R st (flA]
SR T A I ) R BT AT DA A ERD AT )

logger = logging.getLogger ( name )

SVFIAE BB R A o T RN Bk n] DARE S8 A FE i T H S R 1 NullHandler 1, {HAN
SRR REFIF A Gk handler FFINEINERZPERY HEXT4e, WA 28 %1 984 - A handler %t i)
WEN TG PETT RN T

1 Python 3.2 DA EifiAH, LogRecord AN E &Mt T XREMA, L) XRATAEE. L) WHEH
B—AATRE X%, aPA setLogRecordFactory () ##4TiXE, 7 getLogRecordFactory ()
BATEW . T X RN S80S LogRecord MM IEREHIE, A LogRecord 2 L) X RAERIA
W,

AR AT ALE B B X LT W4 5w 416 LogRecord BB R E . Fbinv] DR R —NTF38, s 7e6) 3
() HEXF R A A — S8 S, (8 = S 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)

XA AV RS Z AT MREHE R, QEASE R PR IEbrfEw e, siA s hBE
ho MERACAE, T BEPREEAT ARSI H S BAEREITITA, AREARMTER M Filter JoykikE
FUBRIS A B o
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16 ¥4t QueueHandler - ZeroMQ 7Rl

YRAT A QueueHandler FIRHE B AL A HAM ARG BASY , FLAN ZeroMQ “publish’ £ 5. YEPAF
ARG, BT B I AL A AL AR (T B queue’):

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

ctx = zmg.Context ()
sock = zmg.Socket (ctx, zmqg.PUB) # or zmg.PUSH, or other suitable value
sock.bind ('tcp://*:5556") # or wherever

class ZeroMQSocketHandler (QueueHandler) :
def enqueue(self, record):
self.queue.send_json(record. dict )

handler = ZeroMQSocketHandler (sock)

IR Hofth 722, Heanilad hander £ A TR EdE, DAGIZEE socket:

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

def enqueue(self, record):
self.queue.send_json (record. dict )

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

17 ¥4t QueueListener —ZeroMQ 7R

PRIEFT VAT AL QueueListener SRMHANIEAAY EAS P ARIBGH B, FCANA ZeroMQ “subscribe’ £ 427
AT

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

%W

Btk logging HEICSRAILY) AP 2%,
logging.config Bt HidsRB il E APT .
logging.handlers Rl HaGICSRBIFAT HA HALBEAS .
H S B e R ali
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18 BF>##{THEEERH

DA B HERE A — A fl—— B Dijango i H ) 3CRY <https://docs.djangoproject.com/en/stable/
topics/logging/#configuring-logging>‘_, HFHPFHE(E L dictConfig () AR EARL:

LOGGING = {

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

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

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

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

}I

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

}I

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

}

ARABENHEZAGE, WS Django SCHH) A7 X717
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19 F|H rotator 1 namer BH5F X B &R

PATR AU 45 1 T ¢ namer Al rotator 7RI, AR 7T 2lib (Y H S SO R A -

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

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

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

XA CEIEM” gz SCF, O BATRRAEE 4R, S DR gzip SCPEHRIG “AR4R7 . BLEBAUH A
e TR

20 EMmiFdn) S EERG

PATN LB AT R R G S 1 A A B SO E 2 R N H G . XSSP A Y A A, L DAL AR
FEESEI 22 PR St b S BUR N B 2R N BC

R G, PR A AT R R R — B T AR, A R DT SRR AN TAE RS
=Rz e HAEECE (DRI A B E) . KFEWAE R TR H il i, TELRR
QueueHandler 5 A H &2, PARATUT#$ 3580 QueueListener 1% 52 4% H BB E:, el i AS#2
W B 43 K 2 e B 6 E 1Y handler, TEVER, XEEACEALRH THUR, ENIZREEBREAEHTH
CIn 5.

PATR R AR —— (R SRS A HS IR AT 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

QS
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# doing the logging to files and console
record.processName = 'S5s (for %s)' % (current_process () .name, record.
—processName)

logger.handle (record)

def listener_process(q, stop_event, config):
mrrmn
This could be done in the main process, but 1is just done in a separate
process for illustrative purposes.

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

mmn

logging.config.dictConfig(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.
# On Windows, since fork isn't used, the setup logger won't
# exist in the child, so it would be created and the message
# would appear - hence the "if posix" clause.

logger = logging.getLogger ('setup')

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

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

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

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

mmn

logging.config.dictConfig(configqg)

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

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

logger = logging.getLogger ('setup')

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

1vl = random.choice (levels)

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

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

(FOAkED)
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time.sleep(0.01)

def main():
g = Queue()
# The main process gets a simple configuration which prints to the console.

config_initial = {
'version': 1,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO'
}
}I
'root': {
'handlers': ['console'],
'level': 'DEBUG'
}

}

# The worker process configuration is just a QueueHandler attached to the
# root logger, which allows all messages to be sent to the queue.

# We disable existing loggers to disable the "setup" logger used in the

# parent process. This is needed on POSIX because the logger will

# be there in the child following a fork().

config_worker = {
'version': 1,
'disable_existing_loggers': True,
'handlers': {
'queue': {
'class': 'logging.handlers.QueueHandler',
'queue': g
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':

H e HR R W R

1,

'disable_existing_loggers':

True,

'formatters': {
'detailed':
'class':
'format'
% (message) s’
}I

'simple’':

—10s

{
'class':
'format'
—% (message) s’
}
}I
'handlers': {
'console': {
'class':

{
'logging.Formatter',
: '%(asctime)s % (name)-15s % (levelname)-8s % (processName) —

'logging.Formatter',
: 'S (name)-15s % (levelname)-8s % (processName)-10s

'logging.StreamHandler',

(FOAkED)
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'formatter': 'simple',
'level': '"INFO'

}I

'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed'

I
'foofile': {

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

}
# Log some initial events, just to show that logging in the parent works
# normally.
logging.config.dictConfig(config_initial)
logger = logging.getLogger ('setup')
logger.info ('About to create workers ...")
workers = []
for i in range (5):
wp = Process (target=worker_process, name='worker %d' % (i + 1),
args=(config_worker,))
workers.append (wp)
wp.start ()
logger.info('Started worker: %$s', wp.name)
logger.info ('About to create listener ...'")
stop_event = Event ()
lp = Process(target=listener_process, name='listener',
args=(q, stop_event, config_listener))
lp.start ()
logger.info('Started listener')
# We now hang around for the workers to finish their work.
for wp in workers:
wp.Jjoin ()
# Workers all done, listening can now sStop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ...")
stop_event.set ()
lp.Jjoin ()
logger.info ('All done.")

34
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if = name_ ' main_ ':

main ()

21 A% SysLogHandler j{5 BiEA—4 BOM.

RFC 5424 %3k, Unicode {5 BV R H FI BN AR B RS syslog SFPREFY, FHREMW IR W]
e 2l ASCIL#4), JElR UTE-8 EH5/7Anic (BOM), #RJ5 &R A UTF-8 4ifid(¥) Unicode. (L HIDEHL
it .)

{E Python 3.1 ffJ SysLogHandler H, BAIATHEH &S HHEA BOM ufted, HEAZERZ, RgH
AIERf, BOM HEBILE T H &G Bk, WIET Z B A fe e Plal ASCIL N T .

T IJCHEIER TAE, Python 3.2.4 DA FRUAEMIER T H 514 A BOM 015, (HEH A RIS A 88
e, HEANYS RFC 5424 325 HER R, 81 BOM ¥, A nl A4l ASCIL F45, JaIEHN
UTF-8 4ih (T Unicode, HPATTEIATPAT B4

1. 25 SysLogHandler 5|88 _F—4> Formatter 5L, #&=CERRTANTR :

'"ASCII section\ufeffUnicode section'’

H UTF-8 4t H}, Unicode f54v; U+FEFF <2 4574} UTF-8 BOM——F47H b ' \xef\xbb\xbf ' ,
2. AT 5L AFR e ASCIL 4y, (R 2 J5 B 85— /& ASCIL A (X FEAE UTF-8 4iil )i
MEAEFEAE) .
3. FMEE G AAF R Unicode #3435 QAR f5 i BCHa 0 5l ) ASCIL S ) “24F, Y i) At
5 H UTF-8 #H174m4 .
SysLogHandler ¥X gk )51 H 515 BT UTF-8 St . Qn A8 LR N, W REA: AT A& RFC
524 HEFE . BN, HE LSRR 2B, HHEEERA S REC 5424 3645, syslog
SFRRIT AT BE A AR Y .

22 it B ERYSEBLKED

REBHEFERPNFUEE, BroWLE T ER I AZ S, (HRLERME T GEA AL R X i
DA AEDS BRI P IENT (JCTR B A IE NIk ) o X W PAE H2 ] logging WS, LM UAMRE, DA
TRFHARI RIS, FIH ISON DAHLAR n] At i 7 s S H5 Bt TP Ak :

import json
import logging

class StructuredMessage:

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

def _ str_ (self):
return ' >>> ' % (self.message, json.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))

EAREAT R AR

message 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"}
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THVERL, AR Python MRASHIANTA], A48T (4 WU T BE & A —
A AT E AL AL B, W] DARET H E S JSON ZifBXd 4R, R HiZs th 5e B Bl :

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='% (message)s')

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

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

AR HEEAT RS

’message 1 >>> {"snowman": "\u2603", "set_value": [1, 2, 3]}

THVERL, AR Python MRASHIANTA], A8 TR (40 1 WU T BE & A —

23 ¥l dictConfig () HFE X handler

B E AR E T3 B X H & handler, WI2ERA] dictConfig (), FIREICTRARL I nT AR b
MERE HE ST . 76 POSIX |, AIPAFIA shutil.chown () FAASERL, {H stdlib rfr g {4
handler HAFEHEPAE S RE. T2 1T DA S8 R & H & X handler fOAIEE, fBil4n:

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)

SRIG, PRATDAEAG 4y dictConfig () B H REHCELH s il A bt s EoR A1)/ H AL H AR

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {

Qs

36



(£ L£50)

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

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

t

WFER B, AR RBIBEE PR P4 pulse, AR ET— AN B4 SC2E chowntest . py
A

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
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',

b
by

i3
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'root': {
'handlers': ['file'],
'level': 'DERUG',

by
}

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

T REFTE root MURA AEIETT:

$ 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

TEHE R IR B /2 Python 3.3, [H2k shutil.chown () 2MMBLIRATFGEH AT sy X0 2438 H AT
i3 4F dictConfig () 1) Python HiAs——filll Python 2.7, 3.2 BUEHIAA . XFT 3.3 ZHIRIHIAS,
I 24 os. chown () Z 2 BREIOR SEILSE Fr 1 T AUE B

SeBr R A, handler (617 R ECAT RELL T H A TR, PAURRCE:

'()'": owned_file_handler, ‘

IVACIIEE

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

XL project . util ] PAM LR BT E B SEBR 24K . FE_FIRRn] FIBIAH, AZ e DA Text:/
/__main__.owned_file_handler', JEXH, SEFMB]EMAXN R EH dictConfig () M ext://
VO A AT R

IR B FE I T HAD A SO B SRR A SE B R LA AE R os . chmod () 5 POSIX 7 A4
FRAV

8K, PAEMEEWR AT PAY RS FileHandler Z A HANZE 2 ) handler
A 5 AN [A] A9 HoAE handler,

FANRAN 48 40301 handler,

24 EYTFEINAEFIEIMEER

fF Python 3.2 1, Formatter I T—4> style REFIES, BEEOAN & AHEH AL, (HZARFR
H { B{ {TX-PL-LABEL}#x60; ¥ #f str.format () fil string.Template fF LA,
WY EBEMIE S 6E AT &% h 2 HEM HEEE&, IF B5 85k H & B 5 e n k.

HERE (debug (), info () 4§) HSERUESEGKHEREAL, MXHEFSHEMH T H
i@éﬂ(lﬂﬁif’ﬁﬁiﬁlﬁ (e KB F S exc_info Fm W RHIR R () ﬂ)\El%, KT BH extra N
WY HMABEMHI LT XUEE) . IARGEE A str. format () 3 string.Template X
EEHATHEA, B H & A N EE A %- f*%T%’*?ﬁ%f%%ﬂT*?"%ﬁ BRL Ay 10 75 PR AR Ia] T Y
X — R As . A R I H S PR R %-f 48X .

A NHBCRAR A UG R E 1 H BRI 7 o0, (HH S 2B 2 ) N ARA Ry e, P E A AUl
REM R T2 HEXT IR T %-f A%l

R T LSS =05 PEAN E g AU TS AR REDS S B A H G ThBE, 7 BEpsE 7E B H LSRR I R AT Ak K
TR T HA LRk A5 %
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24.1 LogRecord T By fE

£ Python 3.2 w1, ff B & Formatter [ I ik 4% 1k, logging 3 % o 7 o i A i A
setLogRecordFactory () BREE. WHE B O LogRecord TRMINEE., R AH I L 3h g sk ik
HHCMW LogRecord 2, Bl HER getMessage () JrEk e il 4 #/E. nsg % args f%
KARTE M7 E S B b R T, ARV AFERS LR B i b Bk B it s (B2, R4
PSR ARG AL T U1 %o-formatting /E M ERIARES, DARRAR 5 HAW RS S TR & B0 2475
W str(self.msqg), IEANEIRIIMHT—HE.

WL A5 21 setLogRecordFactory () il LogRecord MZ% Y.
242 BENERMRER
5y AT RESA T, FTRLRIR (1 B S MU F 200 0 . KRR YT (e 1 arbitrary-

object-messages) , T DA FEROM G0 F i ELO R aER , H G LI IR 4 L str () FRILSHRA £
A, A FAFPIA%:

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)

PA_EAS I HE AT TR AR 3CER , DABEA {)- 5% $-formatting M7 SCBRAY “ HAGMEE" FB4, HE
AR AL G Y H St P, B He%(message)s . “{message}” 5{ “S$message”. FRHREEE A HGIHARE
M4, MR AE, WTRARM M e _ 204 (SRR _ T AL AR, W ).

THAH R, HIEH str. format () &L :

>>> = BraceMessage

>>> print (___('Message with {0 {1}', 2, '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)

)5, H string.Template #=01k:

>>> = DollarMessage

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

>>>

(ERERRE, EBMEAXHEREH A A0 S RSO e H SR R 2R 08, T2 A H A&
fF SRPHF ) handler i 2 H G A 4. Rk, ME—RTRELE AR ERAORIA SRS, Wit EAeitaeh
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MSRONHRES, AR o F55 HUEXT xxxMessage JEH4 i ok K00 H B TE2HE -

25 FJH dictConfig() FMNiTEZE

M dictConfig () AR HAEMIEARHATICE, REF—BHUEIFAUE (A4 HEAME). b
Filter zE*T{EJEEP“E M H B8, AR R RZ HEOR (B RN ERAAE) . lE
REXHDM Filter 7€, HESE filter () Jik. N, WELIEMSIEE FHPRE O 8, 45
ek iR clbcisu i URINE D POE 3 (ﬁ%%iﬁfﬂﬂ R4 tH— 12K, {Biﬂﬂ%%ﬁéﬁuf1ﬂ~/l\ﬂﬂ?ﬁﬁﬂﬂ‘ %,
HERERI Filter SCHIEIRT). R — e Brfl T

import logging
import logging.config
import sys

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

def filter(self, record):
if self.param is None:
allow = True

else:

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

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

return allow

LOGGING = {
'version': 1,
'filters': {
'myfilter': {
"()': MyFilter,
'param': 'noshow',
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']
}
}I
'root': {
'level': 'DEBRUG',
'handlers': ['console']
}I
}
if _ name_ == '_ main__ ':
logging.config.dictConfig (LOGGING)
logging.debug('hello')
logging.debug('hello - noshow')

PAE R 75 il BRI L i SE P R X R, IR R TS i n ok

changed: hello

XY I pEAs R I B SRR T
s TR R s
o QURAERCE PO E S RS (A PR R pseserb, I BN RETENC B S e i i B

40




HESA), WaPLRH ext://. .. WIER, 1EU logging-config-dict-externalobj firik. flun, ¥E I
RRFI PRI PAE ] SCAR Text://__main_ .MyFilter' MiAZE MyFilter %4,

o SRR RE, A RORE T TRCE E X handler ATRSEALATG . A7 AT F R 1
P ELE SOW 92 (5 8, 3152 logging-config-dict-userdef , b\ B¢ 13 71 7] diciConfig() £ % .
handler W HABFE R

26 FRIERBEELENL

R AR [ 5 XU R B B IRE S EI SR, LA F AR T, B
AR (3 B . KT DA 1 SO 2R BL, 0 R

import logging

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

mrin

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

mmn

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

def format (self, record):

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

return s

def configure_logging() :
fh = logging.FileHandler ('output.txt',
f = OnelineExceptionFormatter ('?s (ascti

1o.j/¢2

fh.setFormatter (f)

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

def main() :
configure_logging ()
logging.info ('Sample message')

try:
x=1/0
except ZeroDivisionError as e:
logging.exception('ZeroDivisionError: $s', e)
if name_ == "'__main__'
main ()

BT SRS AT B 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 / O\nZeroDivisionError: integer division or modulo by zero']

AR PR P ARG, (H s i T HRGE B X e (5 B A Sk Y & . 8% traceback
PR BB L L T K
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27 FERBRBAEER

AW RET ZVAR F IR B H G E . AR ARG A T CRREY (TTS) Thag, HIfE{ES Python
KRWREZME] . KL TTS RGHMA— s fTiay 947127, & handler R PAM] subprocess
AT . X HARGE TTS fr AT P A S5 A H., s EAR KB A 2758, SAHEREER
WAKZENP RN AR, I H0] AR BRI — 455, DA RBISEE 78— & E R iA B T
—%%, ATRES FECLA handler AY5FFF . XAMAALR BIUILE R, € espeak TTS Wit

import logging
import subprocess
import sys

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

msg = self.format (record)

# Speak slowly in a female English voice

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

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

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

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

def main () :
logging.info ('Hello'")
logging.debug ('Goodbye")
if name_ == '__main_ ':
configure_logging ()
sys.exit (main())

BITER2 ARG “Hello” #1 “Goodbye”.,
Wipk RiA RAE AT A TTS R4, HE 0 Al Fl A6 2181 AN 7 R AL B

28 ZpEEHBHAFRGEFBMEEN

FEFLEREOLR AT AEA AR I I DOIEP SR HASTE L, HURTE S AR SRR S I IR 00 1 A it E AT T
B, ARAT A AR AR R AL SRR, A0SR R B T 5 M HL B B, AR AN A SR ML A
BUE B AR i H SR AL, (HA B, IR AR BT R DA S A DRIH B g i

FHEE—ARB, RN AR H 205 ek B A i g DA S IX — T . R BIEEH logging.
handlers.MemoryHandler , B RGN TICRMF I E B ISR AE, EohiF: 4 240 #
(flushed) - f£id%5 5 —MALHAE)Y (target handler) #EATAEEE. BRIAFEDL T, MemoryHandler 7EH
Ger X B B, 2 B — AN GO T B S T BUE M S IR SR T A, AR
] DA £l MemoryHandler T2 X AR .

AR BIAAA — AR foo , BRBIEFAR H GG IEHIETT, 53 sys.stderr, ¥
B E 2L RAEMA G0N L, RETERX DO ESFRegk—MHEE . R A%Y foo teB— 124, RN
true , BERFfE ERROR FI CRITICAL e flics%, &0, & HYE DEBUG. INFO F1 WARNING 25t 5% .

BIA PR T — AR AR R M foo, XARIMBRRHCRIIT IR A A (] — Mk
HZEL, AT IR VY e& BV BB — A W AF AL B o Bt v] AGE T B ARALBRAR L 1SRG
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Fh X7 (e R ) SRS XS H0 BIBIA NS A “sys.stderr” [ St reamHandler
, logging.ERROR F1 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)
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')

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

IEATICMIAS 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

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

UOARAT AL, by H s AT SS90 ERROR BlCH R i S A, (BAEXMR AL, L2
AR B SR S 2 PHER

R4 R T DA AR e R0 7 T

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

Q)
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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 ("$ (asctime)s §(leveln

ge)s"))

def flush(self):
if len(self.buffer) > 0:
try:
smtp = smtplib.SMTP (self.mailhost, self.mailport)
smtp.starttls ()
smtp.login(self.username, self.password)
msg = "From: ¢s\r\nTo: 2s\r\nSubject: 2¢s\r\n\r\n" % (self.fromaddr,
— ', '".join(self.toaddrs), self.subject)
for record in self.buffer:
s = self.format (record)
msg = msg + s + "\r\n"
smtp.sendmail (self.fromaddr, self.toaddrs, msqg)
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='SMTIP port')

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

aa('password', metavar='PASSWORD', help='SMIP 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.setlLevel (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.
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30 @IECEEH UTC (GMT) &3\ {LETiEl

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

SRIGAR ] DAFEVRE SIS FR i ]l UTCFormatter, MiAJE Formatter, ANSFRARAEE 1 it B0k SEHHX —2h
RE, RAIPAME dictConfig () APIRSERL, & IETELA N2 8n Bl s

import logging
import logging.config
import time

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

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {
'ute': {
'"()": UTCFormatter,
'format': '?% (asctime)s
}I
'"local': {
'format': '$(asctime)s % (message)s',

b
'handlers': {

'consolel': {
'class': 'logging.StreamHandler',
'formatter': 'utc',
}I
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
}I
}I
'root': {
'handlers': ['consolel', 'console2'],
}
}
if _ name_ == '_ main_ ':

logging.config.dictConfig (LOGGING)
logging.warning('The local time is 2¢s', time.asctime())

AR S A Hh LR 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

JER T BRLRE IR TRD RS A A i () A0 UTC PRAPIER, H AP e 200 —A~ H G AL PR -
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31 FALTXERRVTEMHBAFILRE

A, FATTHEG W E S HERE, IR G R . i, BT SUE B2 L BLR AT
AR H & BT SOy R 7 e @ — KT B R SR BRI AT, B AVFRAE B U P
AR S P B A H RS SR ARG DA B H RS AL PR -

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

ISR B SCE BRI H DS GUE M, AR BT SCEBEER) with iR PR s g A b, HBesR
%%Bﬁlﬂ%#ﬁﬁﬁ fBCE S BT SCE PR BT AR HGICR S, WRIEE B R SCEHER H G A B g R

o WRZAAAEREA BT SCEBRAR R BN ORI BN S b, HAEIR M PO ER . AR AR AN
1? HAGAEBRERIS , URAT DAL B R SCE AR AEIR TR SUE BRI R S K 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.')

T Emp s HEICRariE S E% N INFO, HLiHE #1 BB, WHE #2 %A B8, EETRY

with " REGFFXRNTHEHEEERTEHN DEBUG, MIHE #3 B, fFEX—REHERL)E, H

TICEAS I B YK K INFO, MM JE #4 &ﬁﬁﬂo FEF—A> with e, RATH— X

BN E SR E N DEBUG, Hﬁi{an\ﬁzﬁu B sys.stdout [ HELPERE. FIL, JHE #5 fE#

%J‘*thfmiiu\ (43138 L stderr Fl stdout). fE with iBAJSEME, IRSHZH—F, HILHE #6 1
L (ERITHE #1), MEE#7 BB (BRTEE #2).
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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.

FEAMTRF “stderr by ifE 5 i HE 7] ] “/devinull®, FFFUGRATEBMIEIE . ME—BE A “stdout rifida i (17H
B, BT E IR R, T

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

PR, FF stdout RN EEME] /dev/null, FIRGUTEIR:

$ 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.

TERXFFOLS, SHU—8, FTHE] stdout ARk AU E 4 5 Al

LK, X EFEIRMITE T LAREHE, BUANIGETE I H e sl s . R, BErg RS T Python
2 PAJ Python 3,

32 HLITHENAREE

R BB T AT 2 RE
* AR SATS 0 E H S50
o TR > B2 26 TS, TRl ZOnl 1 ar 3 A— B ek .
o TR PR C L T A

BERA—NmITM R, BT ELR. BahsiEH R RS . A THETER, AN app.py 1€
RN AR BRSSO, IEAE start.py. stop.py A0 restart.py HEEHURMP L. TR
FEEE A AT SR Y AR HERE, BRAN logging . INFO . PAF/E app.py H—ARfi:

import argparse
import importlib
import logging
import os

import sys

def main (args=None) :

scriptname = os.path.basename( file )

parser = argparse.ArgumentParser (scriptname)

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

subparsers = parser.add_subparsers (dest='command',
help='Available commands:"')
start_cmd = subparsers.add_parser ('start', help='Start a service')
start_cmd.add_argument ('name', metavar='NAME',
help='Name of service to start')

stop_cmd = subparsers.add_parser ('stop',

help='Stop one or more services')
stop_cmd.add_argument ('names', metavar='NAME', nargs='+"',

Q)
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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="'2% (levelname)s % (name)s % (message)s')

cmd (options)

if name == '__main__ ':

sys.exit (main())

start. stop fll restart iy n] AESMBE RS, Fahar S AR :

# start.py
import logging

logger = logging.getLogger ( name )

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

SR A 1k i - AUAD -

# stop.py
import logging

logger = logging.getLogger (_name_ )

def command (options) :

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

ENTEeSVE

# restart.py
import logging

logger = logging.getLogger (__name_ )

(RITaREE)
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def command (options) :

n = len(options.names)
if n ==
plural = "'
services = '\'2s\'' % options.names[0]
else:
plural = 's'
services = ', '".Join('\'2s\'' % name for name in options.names)
i = services.rfind(', ")
services = services[:1] + ' and ' + services[i + 2:]
logger.debug ('About to restart $s', services)
# actually do the command processing here
logger.info ('Restarted the ¢s servicedts.', services, plural)

WERPABGA HEGONEATIEAR T, 2RI FE2R:

$ 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.

B GG, B AR H G IER BUR SR A 44 PR
WERBE T HAEGON, Kiksy HER G S RE S ARAE . B R/R 258, Wl

$ 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.

HE R,

$ 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

X BRI S MG G B AR E R, B A IESE WARNING PA_ RGO H & .
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33 Qt GUI B=ERH1

GUI Iy AP AAiC s H G, 0 N I . QUAEZR R — A TRYES P65 UTHEZE, R A2 PySide2
B PyQt5 .

NHEPBI TR TR HESA Qt GUI B /FRYE . XHGIA T — MR B OtHandler 2K, 24U —4
ARG, H A FERRERA A Fs TRy, PO GUI RSN 4R e . X HLA A T
— N TAREAR, PAEEUR i UL Gald A il S ) AUS 6 TARLRE (AL RIS A a7
PRSI BEHLA B H AR 5 HEE A GUI A,

% TARLAE 2 M QY OThread KSCHAY, i A2 threading BB, R LA AL HHER M
‘QThread, B5HAM ot HARHE BT IF—2,

PAF AR5 5 BB T S BT Pyside2 5 Pyot 5. XFFARMUARN Qt % WAREH . HEIER, WS M
(M CPEREN

import datetime
import logging
import random
import sys
import time

# Deal with minor differences between PySide2 and PyQtb
try:

from PySide2 import QtCore, QtGui, QtWidgets

Signal = QtCore.Signal

Slot = QtCore.Slot
except ImportError:

from PyQt5 import QtCore, QtGui, QtWidgets

Signal = QtCore.pygtSignal

Slot = QtCore.pygtSlot

logger = logging.getLogger (_ name_ )

#
# Signals need to be contained in a QO0bject or subclass in order to be correctly
# initialized.
#
class Signaller (QtCore.QObject) :
signal = Signal (str, logging.LogRecord)

#
# Output to a Qt GUI is only supposed to happen on the main thread. So, this
# handler is designed to take a slot function which is set up to run in the main
# thread. In this example, the function takes a string argument which is a
# formatted log message, and the log record which generated it. The formatted
# string is just a convenience - you could format a string for output any way
# you like in the slot function itself.
#
# You specify the slot function to do whatever GUI updates you want. The handler
# doesn't know or care about specific UI elements.
#
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)
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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 gThreadName which contains the QThread name as computed above, and pass that
value in an "extra" dictionary which is used to update the LogRecord with the
QOThread name.

This example worker just outputs messages sequentially, interspersed with
random delays of the order of a few seconds.

S oH H H W H R W W R R R 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 2¢3.1f: 3%d', delay, 1i,-
—extra=extra)
i 4= 1

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

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

* A button to log something from the main thread

A button to clear the log window

*

S H R H W R H K
*

class Window (QtWidgets.QWidget) :

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

(FOAkED)

52



def

logging.CRITICAL: 'purple',

__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 = "% (asct
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)

1e)s % (gqThreadName)-12s % (levelname)-8s % (message)s'

# Lay out all the widgets

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

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

# Start a new worker thread and connect the slots for the worker
self.start_thread()

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

# Once started, the button should be disabled

self.work _button.clicked.connect (lambda : self.work_button.

—setEnabled (False))

def

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 ()

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:
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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="2s">2s</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)
example.show ()
sys.exit (app.exec_())

if  name_ =='__main_ ':
main ()

34 B EXTICFREHER RFC5424 T syslog

R RFC 5424 4T 2009 47, (H KA syslog Hz 55 #AREIABINC S i FEIH Y REC 3164, B4 T

2001 4F,

4 logging 7E 2003 4EUMAF] Python I, B3 T2 (ME—AF7ER)) BRRAHI ML 1E

RFEC5424 )5, Bk A ) izl 2 syslog ik 54% F, ML SysLogHandler MIIREREA PR

RFC 5424 A4f— A7 IR B AR S5 AL RO 0 SCRp2E , ASRARAEEEREAE 15 H AL B Z ML
i syslog Hiz g5 4 F, ARATLAGE ] — DB AR S AL T2 A BRAT AR A S B

import
import
import
import
import

datetime
logging.handlers
re

socket

time

class SysLogHandler5424 (logging.handlers.SysLogHandler) :
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tz_offset = re.compile(r' ([+-]1\d{2}) (\d{2})$")

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

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'):

sd = record.structured_data

# This should be a dict where the keys are SD-ID and the value 1is 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 += £' {k/="{s}""'
part += ']’
parts.append (part)
sdata = ''.Jjoin(parts)
return f'{version/ {asctime/ {hostname} {appname} {procid} {msgid/ {sdata}’

— {msg }'

VR 2 G RFC 5424 A RESE A BRAR LRI AURY , ARIE AT RE A R IASAL YR TE SR (Bl APk 2 anar 45
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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

o

logger.debug ('Message %d', i, 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)

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)
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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, the examples above 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

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 sys . stderr 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:
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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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37 Other resources
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