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Vinay Sajip <vinay_sajip at red-dove dot com>

AT S ZAE HEM KWL, it e 2Ra . $REmS%5E R WL e 7Tk,

1 ASERPERBE

JERf logging.getLogger ('someLogger') #HATZ IR, Af<iR [l [Fl—4> logger XTI A
DU R — MRy Nk, N2 fE R —~ Python i REgR RS, BERCHU I thod—Fk. AR S| R — %
5, AR AT DATE— LR E ORI — 5 logger, TTES — P HMAYBIR b aldE (HARCE) T
logger, X7 logger I T A1 AR & e 45 5L logger. DATR /@ AR

import logging
import auxiliary_ module

# create logger with 'spam_application'

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

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

fh.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 -
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 () ')

PATT 2 Bl R -

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')

BT 1)




EHE—5)
a=1+1
self.logger.info('done doing something')

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

i A R O R

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

2 AENMEREPICRAE

ZARICT HEHFAFERIRAE I, DATRBIER TIE 48 (RIAZRE) MR hicss H SR d R

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
—%(th )s % ( ge)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

BT 1)




HEHEE—5)
break
thread. join ()

if name main_

main ()

JHIAR S A HH LTI A A

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

PAEAII R R TN AR H S 2 0B th i . MR 2 ARt it

3 Z" handler ¥1Z % formatter

H 258 fY Python X} 4, addHandler () FERMMAARECE ) H & handler, A HHE, W HRFFRIE
JEE AR BAC A SCAR SO, ﬁ’ﬁ%%~ﬂ’i%iaeji CAbZ i1 B 2Nl & . A BTN RE, RiE
Fic & LA H & handler BPR], 5 FHAEFP I H 08 AR FT ABRHFANAS o TR T 22 B B 2455k H 25 7R B 1
o

import logging

logger = logging.getLogger ('simple example')
logger.setLevel (logging.DEBUG)

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

fh.setlLevel (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()

ch.setLevel (logging.ERROR)

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

fh.setFormatter (formatter)

# add the handlers to logger

logger.addHandler (ch)

logger.addHandler (fh)

# 'application' code

BT 1)




(R E—1)
logger.debug ('debug message')
logger.info('info message')
logger.warning ('warn message')
logger.error ('error message')
logger.critical('critical message')

TEERENE, VAR WA R O REFAEZ N H & handler. 7R i Iri iy e 2s, H2FA
FFECE T —~444 fh 17) handler.

FES S AN, AR, #5780 E H & handler YR [H] ™ B A H GG BT g, XR+Haa M.
WINTEFE M L4 print i84], M@K logger.debug : print iFH]LAJGIBISERE S, 1M logger.debug
TEA) T USSR B AE VRS h ORI ER . M4 TR RO, R H X4 handler {7 B gR BRI .

4 EEITHHBIEREE

TBE ZARGEA 175 LR H S AN [ AOAR U5 A2 8 5 150 LAt DEBUG PA_EZUH H S H B 5 T3¢
F, F HAE INFO DA LR H GRSt B & fEak G SR e a S i, &6 &5 SNATE.
PATR R 1A

import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=logging.DEBUG,

format="'%(as me)s % (name)-12s % (levelname)—-8s
datefmt="'%m-%d $H:%M',

filename='/tmp/myapp.log',

filemode="w"')
# define a Handler which writes INFO messages or higher to the sys.stderr
console = logging.StreamHandler ()
console.setlLevel (logging.INFO)
# set a format which is simpler for console use
formatter = logging.Formatter ('$ (name)-12s: % (levelname) —8:
# tell the handler to use this format
console.setFormatter (formatter)
# add the handler to the root logger

logging.getLogger ('') .addHandler (console)

9]
~
D
0]
(0]
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C
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# Now, we can log to the root logger, or any other logger. First the root...
logging.info ('Jackdaws love my big sphinx of quartz.')

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

loggerl = logging.getlLogger ('myapp.areal')
logger2 = logging.getlogger ('myapp.area2')

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

YisfTlE, R B G TR




root : INFO Jackdaws love my big sphinx of quartz.

myapp.areal : INFO How quickly daft jumping zebras vex.
myapp.area2 : WARNING Jail zesty vixen who grabbed pay from quack.
myapp.area2 : ERROR The five boxing wizards Jjump quickly.
A SR T %
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.area?2 ERROR The five boxing wizards jump quickly.

AT L, DEBUG 51 H B 5 E R BUFE 17 Sefhr, i HAb A5 EU A Al i
iR 2 T 6 5 A1 S0 handler, 248R3A 1] DA H A AT AR H & handler,

TR B H G SR 4 /tmp/myapp . Log R fE POSIX Z G5 b I I SCPF 4 1 02 B AE
X{imeWSL PRATRERR 2N H SR B Y B 44 kR0 ORA% H SRAFAE T HARA 7 v 1 8 13T 5C
HIRLIR -

5 BHEXLHERS

A, RS AT Bi?;‘}ﬂtf [l FAb Bl g P AR R G AL BT 5, RIS PA_E R IR 2 3R 2 e Ak L
FrhbE. BRI — i, IRFFEMT g . AERARE — DMBRSRAR AT 2R 3 5

o JFELL N INFO Al WARNING (74 H & %%) sys. stdout
o FEMEN ERROR KA FTE S Ki%%] sys . stderr
o REEGHH DEBUG R DA BN B AR ] S app . 1og

fEE R E AT JSON SEHCE: H ik

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

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

Yy
"stderr": {

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

BT 1)




EHE—5)
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
}I
"root": {
"level”": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"

}

EAECE LT BEMRFRAIEER, BT sys.stdout fE INFO I WARNING Vi B Z Fhik & 7 ™ H 2 5
ERROR MDA FIATHE . HB b Ao, FRATWT DAL B — A HEBR i 2230 L1 g 48 0 R FL 7 m 2 AH 2 1
AAFEZS . XA PLE SR I—4F4TT formatters fll handlers [ filters kA&

{
"filters": {

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

}

HEM stdout ALHEES EATRBINE:
{

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

}

e AR AR R, BRI PAE X filter_maker (I pRED WN°F:

def filter maker (level):
level = getattr(logging, level)

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

return filter

L B RICRF A8 A AT R SRR B O, FFal 8] — AR S5 T SR T i 7 07 2 1 2 ) 3R (]
True (YREL. HIERERXROIFEER filter_maker & HE— M ATiaf THIHA A main. py
Hr, BT EEEAE _ main ——HITEMJESMCE T SFE __main_ . filter maker. QIRIRTEAR
[F] R v SCE I 5 2 Im DA

TERINZIL ES G . FATH AT AIZFT main. py, FERAUHEANT:




import json
import logging
import logging.config

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

b

"stderr": {

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

def filter maker (level):
level = getattr(logging, level)

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

(T —1)




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')

(M L—H)

XA Az T EZ 5

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

AT AR B 45 R 2 AT A T )

$ 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 HEECERSS2ERB

PATR R — BT H RS EAR S5 A8 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:

10
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(R E—1)
# 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 ()

%I%ﬁ—‘ﬁfﬁ%ﬁ(ﬁ@ﬂf?ﬂ%ﬁ, SRIGHRF IS AR B R S5 2%, TR bSO — el am i B2, OB
HE R E

#!/usr/bin/env python
import socket, sys, struct

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

HOST = 'localhost'

PORT = 9999

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

s.connect ( (HOST, PORT))

print ('sending config...'")

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

print ('complete')

7 43 AE handler BypE3E

A ARLATE H B FAL R PR B T A L HZEIREOC R H B4R . XA Web W AT H 2RI, 24
SRAE A7 S P LT e A A

AP PEAE SRR ILR S, Xie sMTPHandler: MTRZ NERIT LN RICESEHIN (BIAHR
PFE M 4 LR B PEREAN ), Ak il T IIRPF AT RE SR AR I ) . N3 LT 9 4% handler #RAT RE2x A2
PHZE: R socketHandler S ATHELE)S 44T DNS #2if), MXFPAHISHAEARM T (IF H DNS £iif]
A BETEARRZ B AR, T Python 22 °F, L T RIAER) -

B — R T SR PR SE . BB, A RIBEE R REA BOR Ay e kA, HUOh H R R —A
QueueHandler, HE&Xt4 HFEMEHE ANSNEITT, ARSI E LG RIEE, S8 T ATERIIRILRTAS
WEAE LR, RN T —, TR ZAERID Tk queue . Full 545, ANt BAYI S A BRIEE SRR
DO, AR BT & AR, AP RE BRI T AR, N T Z I R A R 235, S IETT R
RS A TAR (AR ER: QueueHandlers ),

BT BB —ER 2 Queuelistener, BE#IXIT N QueueHandler NI NV ER4>. QueuelListener
JEH T A A—ABAFIF1—2LE handler, Ff 53— AN EBLRE, M T HIUT QueueHandlers (= H fth
LogRecords J) k3% LogRecord fA%], LogRecords <M A H#5 44445 handler ZETH,
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QueueListener VEHRMEIE, LFALTRE T AN R —A5EBI N £ 4> QueueHandlers fizd5. X HILHA
handler ZEZEFEAL T BT, J5& 244> handler 2 1 — AR, AIBCA TR EFAL .

PATR X ANz 7R B (44 T import i8] ) -

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 ('?% (threadName)s: % (messa
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 ()

tEIsfTIa e

[MainThread: Look out! ]

il BSRETHGHE A T R L A, (IR B A A AU e sk H e, 45 E 2 S Ak B
PRI RE S S EOR A (PHZEFMIEIF) oML H DSR2 AE asyncio WERSERIAYT . QNSFER AR 7 H i
Tﬁgfriﬁﬁﬁ% e 2 M b H ek, XA P ZE AL ER R L QueueLlistener
giEFIETT,

{E 3.5 {RF5E T 4 Python 3.5 Z i, QueueListener &l BAS IR 4E 5505 ARG L 245 E W IR LI

AR . (B X B E S S i ECAE S A BRI 5EM T.) M 3.5 IFG, AT DAMB X Fab P 7

K, HER TS respect_handler_level=True 4§QA1F’T[U?%§E’J$’31_LI§&EUT EAEATT 2R 40
BAAE B handler B2 AIEAT LA, RAEIERCHT A4 245 B4 45 handler .

8 BIMEKA BEEH

e BIAE B M 2 K ik H R, HTERumiE T 3. A —FhET R %, SURAE AR AR H 28X 4
JERE—> SocketHandler £fjl:

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.')

T 1)

12




# 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.')

(M E—F)

TERm , WA socketserver Bl B — M. FZURFIANT

import pickle

import logging

import logging.handlers
import socketserver
import struct

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

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

mn

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

min

while True:

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

obj = self.unPickle (chunk)
record = logging.makeLogRecord (ob7j)
self.handleLogRecord (record)

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

def handlelLogRecord(self, record):

# if 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

13
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# 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.
mrrn

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
tcpserver = LogRecordSocketReceiver ()
print ('About to start TCP server...')
tcpserver.serve_until_stopped()

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

(M L—H)

JeisA TGS i, PHEATR . PR G A BRAGE; FEIRSS xS E B A

About to start TCP server...

59 root INFO Jackdaws love my big sphinx of quartz.

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

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

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

THTERAER S DL pickle RAFAE— L824l AR LE BN S0, AR AT A B 2B U8 I4E
7%, HEEE makePickle () IR SSBURIBT SR, HHE ERMAE N MERT R,
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8.1 A PIZITEEEEFMUTE

FAEL PR Iz AT B A T aS AR T RERE LA — A E R TR AN Supervisor, X~ Gist $2ff 1
J1I Supervisor Az AT LA REMIEEAMELLSCIF. B AR SRR

Xt HHY

prepare.sh WA BRI A PREE ) Bash i 4

supervisor.conf Supervisor B E 3L, HrAg HT Wil 12 2 Web I HAR T 5% H
ensure_app.sh JHFHa /% Supervisor 724 ] _EiARRL E24TH) Bash A<
log_listener.py U HEFIRFHICRE U P ERE VT4

main.py —ANIE S R B VTR B R PUT H A IC SR ) BE. Web [ AT
webapp . json — X Web [ #2711 TSON Bt # SCF
client.py {ifi ] Web 1 2% 1) Python [ 7

% Web W AR T Gunicorn, sXANRATHY Web M A 55 #5% nTJE 2h 24 TARREREARAL BT R . 53X A7)
BRI T 24 TARRERR & T 5 AR 09 H G SRS AL SR - BT TR 54 5 Wi e R AR
.

BRI B8, 15 7E POSIX FREEH AT AT #84F:
1. fiF Download ZIP #4145 11t Gist N3k ZIP IHF4 S04
2. R BRSO AR AR 4 3 — IR H sk

3. WG HokH, 1817 bash prepare.sh SEMER LIE. XRHAIE—4 run F H K47 Supervisor
RS HE S, AL venv T-HEEM &4 T bottle, gunicorn fl supervisor )
FERIIRE .

4. 547 bash ensure_app.sh PABALF Supervisor IEZE(# ] FIATL B IE4T .
5. 817 venv/bin/python client.py R Web W HFEFY, XRFHAICFHE AL HES.

6. ki run THFHHY H G ARV 24 E B IEEECN app - Tog* B3 o H 305547, BAN
ANRFAEATRE T, PR e A R TAESERE AR & 1 77 20 A BRI o

7. RA] DA IS8T venv/bin/supervisorctl -c supervisor.conf shutdown &M IITESH
Web 1 HFET «

AR AT BE 5 B TE B A 3 -5 R0 DI RCPR 5 AR P e A B A S B 7 DL T IR B IRC B S AF

9 AECHHILBEPRAEMLTXER

AR, BT HENRNEARNSEZ A, daEH S s LT R R IITEM Y R,
AT RET BAE H A PCR IR Pom i (R (ANERR R o) 1 4 5 1P ik ) o X B SR T A extra Z45KC 3L,
HAGBEARTEA SRR BN MR Logger SLOIBIAHE, FIFARMFER, HH
LB AR B IRAE SR AR M, {H24 Logger SERIAAICE BT B A2 7 2R A H &5
KLEERY, AR Logger SEHIRYECR SRR L2 JCRRAY, I R EXELAE BE .
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9.1 F|H LoggerAdapter {£i& L TXIER

PALH T UEEMHEFMAEE, B -ME R E A LoggerAdapter K. XA HEEITHR M
Logger, FTPARIPAEIZEI A debug () \1nfo()\warn1ng()\error()\exception()\critical()
M log (). XUEHEMEL S Logger XNV HEME, BrRAIX P SLH6Iv] DAAZ il .

LA — LoggerAdapter HSLFIN, REEA—A Logger WSLFIA— N8 T R X5 B0 7
5 AARYE A LoqgerAdapter SR T, B AR RIS N Logger WSERI, I HEL
PEAH S0 B R SUE B . X J2 LoggerAdapter W—AMHS A B

def debug(self, msg, /, *args, **kwargs):
mirrn
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 ff] process () F¥E&RF L F XEEHME HER BB P, BEAHEEEMHEEHH
W FESE, LR (RAR) XEBUUEHINELEFRIRZR HEidRes. RENBRASHEAZ—
MHBEFEL, BEA—Nextra [ FEBAEN XEFSEUE AR 4%, R RT SRR E AT —
Avextra FEINSH, EowiBiE.

il il extra’ (1 {10 5 2 X SEERE X & W f% A LogRecord SEHfF) __dict__ #, ibRiE Formatter YSLEHIE
Pei I EARER, SLOIRBIR B NI R . WERARTR A AR A, B, AR R
?ﬁ%ﬁu}:i"‘ﬂﬂi?jdnu, 1 AT EAAE# A LoggerAdapter BT, A ER process () F¥EEK
AR 4, DA 22— B 7 il

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

men

def process(self, msg, kwargs):

)

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

AR] PRI A -

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

SRIG, RICSEAERE L A AT 40 S BRI some_conn_id .
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ERARFRZIIMIEEMREBLTIER

PR TG B — A SL PR ) P AL 18 45 LoggerAdapter-fRAI PAMEA— DL T __getitem  fl__iter
ML), XREE G R — T O TARMEEIS A RE (P EEE R E) FRAER.

9.2 ERiIEREE L TIIER

PR A — A P L2 Filter E HEH PRSI LR SUE R . Filter BSEBlR2 8 i B efs A
) LogRecords, tFEAMEABREYE, AR5 T DAGEH A8 rAS b 24 e o, sl ml DA —AS
2K Formatter,

BN, FE— web W HRRF R, EAEAPENER (803 220K —EB5) , W AE G — AR A
(threading.local) A& H, RGN Filter U5, WRHPIGERE, 40 IP HuhbFIH P24 8 8 A7 e
LogRecord H1, ffij] Lffl LoggerAdapter Hfip’ Fl'user JEMES, . FEIXFEOL R, 1T A HAH (A1 4% =X
AT ARATE] L PR S S5 R . X —BUR i AS:

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.

mn

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

def filter (self, record):

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

' main_ ':

if name ==

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

logging.basicConfig(level=logging.DEBUG,

format="'% (asctime)-15s % (name)-5s % (levelname)-8s IP: % (ip) -

—15s User: $%(user)-8s % (message)s')

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

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

f = ContextFilter ()
al.addrFilter (f)
a2.addFilter (f)

al.debug('A debug message')

al.info('An info message with $%s', 'some parameters')
for x in range (10):
1vl = choice (levels)
lvlname = logging.getLevelName (1vl)
az.log(lvl, 'A message at %s level with 2d %s', lvlname, 2, 'parameters')

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

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

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

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

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

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

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

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

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

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

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

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

—at INFO level with 2 parameters

10 contextvars BJ{EH

H Python 3.7 #2, contextvars fHIEAL T FINEH T threading fil asyncio TR L A HITE
fitie PRl RhA7fid S 2800 o B LU 2R R AN A T 0. R T RO B F380R T HE 2 RAREREE B G Wl R Sfi
JRIETENZS, B0 Web | LR BT A B A4 375 K a1t

T VIR E A, O UARA LA A AR Web BEIARRS , 5 AR BRAF M S AR (HIZ AT 7E [l — > Python #E7R
*#H LI N T3 o X LERY IR PP EAN TP 25 F Y H GO, Pk AR HEHE (A

FA s RAL PRI ) 2 KBRS 0 I R Y H G S0P, [RINAE H G T B S S R SCfs BN P
W HTTP 353K 5 3% i 1 44 e ?

TEFRAMEE XA T DA I AR ACRE SR AL

# 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)

FATAT AL PRI R 2 Request Hil WebApp RBLUZ A Web WV HFRF . BEAITEHLL T HIER) 2 4% Web
BRI iy Bk A AR AL B

# main.py
import argparse

BT 1)
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from contextvars import ContextVar
import logging
import os
from random import choice
import threading
import webapplib

logger = logging.getlLogger ( name_ )
root = logging.getLogger ()
root.setLevel (logging.DEBUG)

class Request:
mrrmn
A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
mrrmn
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 % (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):
A filter which injects context-specific information into logs and ensures
that only information for a specific webapp is included in its log

mmn

def _ init__ (self, app):
self.app = app

def filter (self, record):

request = ctx_request.get ()

(BT —1)
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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:
A dummy web application class which has its own handler and filter for a
webapp-specific log.

mn

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.
ctx_request.set (request)
ctx_appname.set (self.name)
self.num_requests += 1
logger.debug ('Request processing started')
webapplib.useful ()
logger.debug ('Request processing finished')

def main() :

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

adhf = argparse.ArgumentDefaultsHelpFormatter

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

description='Simulate a couple of web '

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

aa = ap.add_argument

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

options = ap.parse_args ()

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

appl = WebApp ('appl')

app2 = WebApp ('app2')

apps = [appl, app2]

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

handler.setFormatter (formatter)
root .addHandler (handler)

(BT —1)
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# Generate calls to process requests
for i in range (options.count) :
try:
# Pick an app at random and a request for it to process
app = choice (apps)
request = choice (REQUESTS)
# Process the request in its own thread
t = threading.Thread(target=app.process_request, args=(request,))
threads.append (t)
t.start ()
except KeyboardInterrupt:
break

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

for app in apps:
print ('$%s processed %s requests' $ (app.name, app.num_requests))

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

WA AT LR A, IR & KA RO K2 K % appl . log MHARINZ K % app2. log, HH
P T RE S PALHR R app . Log. B4 Web W I L@ i) H &R A6 E1% Web WA HEAH , #REEWR
FA—E Ty R E SR (B MR (S B AR TE— N ST —R /R ) o AR H#Y shell
PR

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

600 total
~/logging—contextual-webapp$ head -3 appl.log
Thread-3 (process_request) appl _ _main__  Jim 192.168.3.21 POST Request processing.
—started
Thread-3 (process_request) appl webapplib jim 192.168.3.21 POST Hello from.
—webapplib!
Thread-5 (process_request) appl _ main__  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__ Jim 192.168.2.20 GET Request processing.
(BT —H)
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—started

Thread-3 (process_request) appl _ _main__  Jjim

—started

Thread-2 (process_request) app2 webapplib jim

—webapplib!

Thread-3 (process_request) appl webapplib jim

—webapplib!

Thread-4 (process_request) app2 _ _main__ fred
—started

Thread-5 (process_request) appl _ main__  Jjim

—started

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

Thread-6 (process_request) appl _ main__  Jjim

—started

~/logging-contextual-webapp$ grep
153
~/logging-contextual-webapp$ grep
147
~/logging-contextual-webapp$ grep
153
~/logging-contextual-webapp$ grep
147

appl appl.log
app2 app2.log
appl app.log

app2 app.log

192 .

192,

192.

192,

192 .

192.

192 .

| wc

| wc

168.

168.

168.

168.

168.

168.

168.

-1

=1

| we -1

| we -1

B L —H)

POST Request processing.

GET Hello from.

POST Hello from..

GET Request processing..
POST Request processing.
GET Hello from.

POST Request processing.

11 LR PEE ETXER

> Handler #0f H OBt jEAREE

TRARAE 8] —4> LogRecord N R SCfF Bl A H:

My e

AR, PRAT LA —AMR I8 LogRecord TIA 2 EHUE MU E AL i84s , A0 N T A A s

import copy
import logging

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

if
logger = logging.getLogger ()
logger.setLevel (logging.INFO)
handler =
formatter =

name_ == '__ _main__ ':

logging.LogRecord) :

logging.StreamHandler ()
logging.Formatter ('

% (message) s

handler.setFormatter (formatter)

handler.addFilter (filter)
logger.addHandler (handler)

logger.info('A log message')

from

s (usetr
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12 NENHBIEREZEIH

S logging iR AR LA, KA HERE R I Z AR H 03 2 A SR = 250 R ey, (X 3 A iz
Y H G0 2 AN SCPEIN o252 SCRpy, IR AE Python O BAT 7 22 4~ RR i SE B0 AN SCPED ) Y 141
CRIPRIEDT 5 WSRARTREER 2 R T B B ARIC R BB, A — A IOr 2 ib T e H Sl 2
—> socketHandler, #RJ5M—EH T EHE TR AR I RMIAE— D NERT P05 HEdRE
SO (AAREERYIE, AR AZE— DU R P & TP — D ARR AT ILIIIRE . ) X — 2 5 SCRIR I 50
AEERNA, S DB TR, RA SR A SRR EEA T -

R AT DA% 5 /R B C AL BRRE 7, RG] multiprocessing B Lock JEH T Vi [ /R 1) £
AR S, AR FileHandler MH TR HBIH A nultiprocessing, RE TR K
M REL AR WERTEH A, multiprocessing BRI RIEFTA V& LESZBEWT HRBIZhRE (0
https://bugs.python.org/issue3770),

w3, RAT AR Queue Fll QueueHandler KEFNA Y H G H I & ik ZARMY L HERE B ) — D ERE b . DA
RBIBASE S T A AT IR AR B, A EUR Y M T AR 00 BT HE T LA PR A H B, AR
H ORBCEICSE . AR HER TR (IR T A 22068 F SR i 2R A 1 IR I W e R —— &A1
Eg%m%%mm% (ELR LT DATE Y 3 ) M W R AT A A (AN TR A TICEL . B mT DA I R AR
R — > H it

# 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 % (proces
% (n sage) s')
h.setFormatter (f)
root .addHandler (h)

me)—-10s % (name)s % (levelname)-8s

# 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):

BT 1)
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(M E—F)

configurer ()
while True:
try:
record = queue.get ()

if record is None: # We send this as a sentinel to tell the listener to.

—quit.
break
logger = logging.getLogger (record.name)
logger.handle (record) # No level or filter logic applied - just do it!
except Exception:
import sys, traceback
print ('Whoops! Problem:', file=sys.stderr)
traceback.print_exc (file=sys.stderr)

# Arrays used for random selections in this demo

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

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

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

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

# This is the worker process top-level loop, which just logs ten events with
# random intervening delays before terminating.
# The print messages are just so you know it's doing something!
def worker_process (queue, configurer):
configurer (queue)
name = multiprocessing.current_process () .name
print ('Worker started: %s' % name)
for i in range (10):
time.sleep (random())
logger = logging.getLogger (choice (LOGGERS) )
level = choice (LEVELS)
message = choice (MESSAGES)
logger.log(level, message)
print ('Worker finished: $%s' % name)

# Here's where the demo gets orchestrated. Create the queue, create and start
# the listener, create ten workers and start them, wait for them to finish,
# then send a None to the queue to tell the listener to finish.
def main () :
queue = multiprocessing.Queue (1)

(BT —1)
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listener = multiprocessing.Process (target=listener_process,
args=(queue, listener_configurer))
listener.start ()
workers = []
for i in range(10):
worker = multiprocessing.Process (target=worker_process,
args= (queue, worker_configurer))
workers.append (worker)
worker.start ()
for w in workers:
w.join ()
queue.put_nowait (None)
listener.join()

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

AR AR, APAE VR ICSR B A, B A Bk A AR

import logging

import logging.config

import logging.handlers

from multiprocessing import Process, Queue
import random

import threading

import time

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

def worker_process(q) :
gh = logging.handlers.QueueHandler (q)
root = logging.getLogger ()
root.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. %d', 1)
if name_ == '_ main_ ':
g = Queue ()
el = {
'version': 1,
'formatters': {
'detailed': {
'class': 'logging.Formatter',

BT 1)
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'format': '$ (asctime)s % (name)-15s % (levelname)-8s % (processName)-10s
— 3% (message)s'
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'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',
'level': 'ERROR',
'formatter': 'detailed',
}I
}I
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I
'root': {
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
}I
}
workers = []

for i in range(5):
wp = Process (target=worker_process, name='worker %d' % (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.join ()

X BRI R T AT O AR E 1 H ISR - P10 foo 1CRAM M THRIAI AL AR, #F foo T
RGP FHLRE 3 mplog—foo. log . FELUIAR (BIEERAE TAEIRE H™ AL H B SHE) 1
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12.1 concurrent.futures.ProcessPoolExecutor B %

ﬁ%ﬂﬁﬁ concurrent.futures.ProcessPoolExecutor F3 TAEHAE, 1@ ASIA X RSH A H .
AfER

[queue = multiprocessing.Queue (-1) ]
T BV -
[queue = multiprocessing.Manager () .Queue (-1) # also works with the examples above ]

IRJERETT AKE DA TAERERE R B i

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 ()

HON GBS A concurrent . futures):

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

12.2 {§ A Gunicorn 1 uWSGI k= Web N R

24fgi ] Gunicorn 5 uWSGI (s H AW T H) KHE Web B i, 238 24> TAEHRR A Fomis oK . 76
RPN, ZLRERAEIRI Web [ F i B EE BT SCUR AL RS o 17 CH il —A4> SocketHandler $§
K H Web N H & &2 BIAE b R s A T TS o X mT DA A it A — S R4S #E T L4502 Supervisor
ST E A5 S R Running a logging socket listener in production | R -

13 RiEEXH

HRHESAEIEHE S KB —E KN, SREFTHF— s ISR HE. Sl AR — e En
H ujC#F J:‘I@U@i@)i@]?ﬁﬁﬁ;ﬁ]:ﬁ%?ﬁi@7 TS ST A5 N S R/ NER R E— i a2
SR AR, HEARAE T —4 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')

BHT—3D
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(R E—1)
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 = !

o
-

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

for filename in logfiles:
print (filename)

GURNZ 6 DR SCIE, BSOS T AR R R I s H A

logging_rotatingfile_ example.out
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.

a s w N

BSR4 )2 logging_rotatingfile_example.out, FRREIAR/DIREINS, HSMH IS .1 &
. BAIARE0 SR AE AL (B0 145, .2), 1 . 6 PP,

B, EABITR HERERERAD, & —Mmi i1 770 GER LK maxBytes WE N —MEEMHE.

14 {EFREMBEHIMAETN

2 H BRI 2 Python ARifEERT, A —Fhig AT B N 75 ¥4 Bl %-formatting . 7EHF 2 J5 , Python
N T WRRE AL T string. Template (f£ Python 2.4 F13#%) 1 str. format () (¥£ Python 2.6
RO

& (32 FF8R) X A a0tk AR I T 2 0. Formatter Z8m] AT — R A M T 4k 5 bt 5~
ZH style. EREGAMER 's', HABAYME " 1 1S S E, W T HAB AR AL RER . AR T
JaAeZE (Emra), (Hlat BoRis eS8, R AR i b E PR ) U2 ] str. format () 5
string.Template, XHE—MEHGEXWHHRG], BR T XA

>>> import logging

>>> root = logging.getLogger ()

>>> root.setlLevel (logging.DEBUG)

>>> handler = logging.StreamHandler ()

>>> bf = logging.Formatter (' ’
.. style="'{")

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

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

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

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

T —T0

28




(R E—1)
>>> logger.critical ('This is a CRITICAL message')
2010-10-28 15:12:11,526 foo.bar CRITICAL This is a CRITICAL message
>>> df = logging.Formatter ('S$Sasctime $name ${levelname} $message',
C. 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
>>>

T A S B H BT AR e 2y T4 H B Bt =X, B8R ] DA H %-formatting, 411
TR

>>> 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
>>>

HEWHM (logger.debug() . logger.info() %) #ZMMNESHA ST HERGEARS, MiXEF
SZHAURT HER A TR PESE (R FESE exc_info FRMILFIREFE, extra MFRH TR
EMAHERBIN LT XER) . FiPARBEE M str. format () 3 string. Template BT HEHH
A, A H ST %-f 45 X0R G AR R RIS HUE & FERFF R ISR, XA S, K
HEAH A AT H G TR S %-f 450

WA —FIIA P M E SR HASER, S0 (- A1 $- 4. [IAR—F, AR RE TN H S FE R
aH, HEERSRMENGN st () ik, DORBURZMES . AE T TRk

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)

EARFA KA AR, [HRE (- 50 $-formatting M EHE AR “H RS A A, 0 EE BT
R ARG H B T, B % (message)s 5 “{message}” B “$message” . HEIR ‘?/\EIMEIT%B%@H%%
K HEAKRIH, B LE 2RSS AE T (U R - T%'ﬁ_{m{%, PR R £k A
gettext.gettext () B RELH R SLH/HIZ ) o

Python H-# A _ERPIANE, M RE RG] 5 SRS P BRES . AT PR (BETE4 N wherever
FRLH R ) -

>>> from wherever import BraceMessage as
>>> print (__('Message with {0} {name}', 2, name='placeholders'))
Message with 2 placeholders

BT —3D
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>>> class Point: pass

>>> p = Point ()

>>> p.x = 0.5

>>> p.y = 0.5

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

Message with coordinates: (0.50, 0.50)

>>> from wherever import DollarMessage as _

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

>>>

RGN T print () EsHEE I RYERE, KERICR HER MR KL Logger . debug () BYJr ik
KM o

s SRR R O X A7 5N SR B RS SEBR A% U TARA AR H ST A2k R, i
e (W) ARPHERIREE H AT R ) H SRR, DA, ME—WThE @ ARSI A3 2 AT
FERFAFR A SEONA PSS, A OO TR XA ARic R xxXMessage K
i R ) TR IR o

REERE, FRRPRSBORIAT A LoggerAdapter SEBL, AR HIRTR:

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 log(self, level, msg, /, *args, stacklevel=1, **kwargs):
if self.isEnabledFor (level):
msg, kwargs = self.process(msg, kwargs)
self.logger.log(level, Message (msg, args), **kwargs,
stacklevel=stacklevel+1)

logger = StyleAdapter (logging.getLogger ( name ))

def main () :
logger.debug('Hello, {}', 'world!")
if name_ == '__main__ ':

logging.basicConfig(level=logging.DEBUG)
main ()

TE ] Python 3.8 PA_FMUAIEFTET AR HIAS Y Z 26 B Hello, world! B A HE.
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15 B3 M LogRecord

HERERH — LogRecord SEBIRR . MM EEA H B HBCE B gON g nd, stz
*/l\ LOgRecord X5, IRAE XFANGEREA, LHizHE XT%!EI"J handler (ZHAHSE, HEXTSLEE LM
AEHE A1) . 7E Python 3.2 2 1, RAWAH T S a2 :
+ Logger.makeRecord (), FEFEFICAHEWLEFIIH . X2EBEWH LogRecord Hfl#@#—
AL
+ makeLogRecord (), MBI E—PFMSEL, HPIEHGEZMA LogRecord [y &1, X il H7E
S 3 W & B B A B I L HE B (i3 SocketHandler DA pickle JER,, (i@t HTTPHandler
PAJSON JERK ).
TRIXBEWE A EX LogRecord #EF7E ], WA T FiRKEAHEAE.
fJ & Logger HE X ¥, HE Logger.makeRecord (), H LG HEXMNZZ Bl A
setLoggerClass () #HfT&E.
o NHEXNZUM Filter 8¢ handler, X H filter () FiEBAES, AT ER & HIHRAE.
tbﬂﬂlﬁﬁfﬁg/\xlﬂE%xﬁixlﬂﬁd’ﬁﬂ’]%a — P aH E R BREESA K EACW
Logger F2, MMM EEE K.

B A ARG OL N RCRER U R, (HAN ARVFIR (R IRAL R LogRecord 2. FRIT A& AT DA fil
A H e S B Ol i ks, (AT R BHCAS ARG AGHTEY H G IC R ERH att. (fe 1] i 1
I B R BRI AT LA T R AERIAT)

[logger = logging.getLogger (_ name )

BB MR 2 F0E - RN L v] DAKF I SRR I I BT H 2B X4 /) NullHandler 1, {HAUIR MY
JHREFHF & N GO handler PRI B B2 R H x4, W28 HZ5d 82 --- BT LA handler % i i A
DTG ETF RN BT o

1 Python 3.2 DA FiliAH, LogRecord MA@ L T XREMH, L) MEAAFEE. L) W5 HE
— AT E XS, BTPA setLogRecordFactory () #47i%E, /] getLogRecordFactory () #EfTH
W LI MRS ES LogRecord IHIEREAHIR, B LogRecord 2 L) XRMERINIE .

XA AT PALE A 5 LT X458 445 il LogRecord HY SRR . AR ARl —A>F2K, BB LEQIERY H
EX R MA—LEESMY JEME, 7 3R frs

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 ALV I ERF 2 T MR, REASER U B oibrEm vk, siA S b Est.
151;1615 T g R RS A G B ERIBAT T, AR R M Filter JEiAiRE] HARM A
VA
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16 FZ{t QueueHandler $1 Queuelistener - ZeroMQ ;R

16.1 ¥ QueueHandler

PRAT A QueueHandler T2 B L1645 HAMZR ARG BASY, Hil ZeroMQ publish’ B . FELA R /Rl
o, BT M A AL A AL PSS (FE N E ) queue)):

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

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

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

handler = ZeroMQSocketHandler (sock)

IR HAb 7%, HLUni i hander 4 A4, DABIE socket:

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

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

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

16.2 F3 Queuelistener

PRIEFT VA T2HAE QueueListener KM HANIAAYASI HARIUE R, HLAIM ZeroMQ 'subscribe” £425 . T
2 — 1

class ZeroMQSocketListener (QueuelListener) :
def _ init__ (self, uri, /, *handlers, **kwargs):
self.ctx = kwargs.get ('ctx') or zmg.Context ()
socket = zmg.Socket (self.ctx, zmqg.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)
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17 F 3t QueueHandler 1 Queuelistener - pynng 7Rl

In a similar way to the above section, we can implement a listener and handler using pynng, which is a Python binding to
NNG, billed as a spiritual successor to ZeroMQ. The following snippets illustrate -- you can test them in an environment
which has pynng installed. Juat for variety, we present the listener first.

17.1 F3 Queuelistener

import json
import logging
import logging.handlers

import pynng

DEFAULT_ADDR = "tcp://localhost:13232"

interrupted = False

class NNGSocketListener (logging.handlers.Queuelistener) :

def _ _init__ (self, uri, /, *handlers, **kwargs):
# Have a timeout for interruptability, and open a
# subscriber socket
socket = pynng.SubO(listen=uri, recv_timeout=500)
# The b'' subscription matches all topics
topics = kwargs.pop('topics', None) or b''
socket.subscribe (topics)
# We treat the socket as a queue
super () ._ _init__ (socket, *handlers, **kwargs)

def dequeue (self, block):
data = None
# Keep looping while not interrupted and no data received over the

# socket
while not interrupted:
try:
data = self.queue.recv(block=block)
break
except pynng.Timeout:
pass
except pynng.Closed: # sometimes hit when you hit Ctrl-C
break

if data is None:

return None
# Get the logging event sent from a publisher
event = json.loads (data.decode('utf-8"))
return logging.makeLogRecord (event)

def enqueue_sentinel (self) :
# Not used in this implementation, as the socket isn't really a
# queue
pass

logging.getLogger ('pynng') .propagate = False

listener = NNGSocketListener (DEFAULT_ADDR, logging.StreamHandler (), topics=b''")
(BHET—5)
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listener.start ()
print ('Press Ctrl-C to stop.')
try:

while True:

pass

except KeyboardInterrupt:

interrupted = True
finally:

listener.stop ()

17.2 F3 QueueHandler

import json

import logging

import logging.handlers
import time

import random

import pynng
DEFAULT_ADDR = "tcp://localhost:13232"
class NNGSocketHandler (logging.handlers.QueueHandler) :

def _ init_ (self, uri):
socket = pynng.Pub0 (dial=uri, send_timeout=500)
super () ._ _init__ (socket)

def enqueue(self, record):
# Send the record as UTF-8 encoded JSON
d = dict (record. dict )
data = json.dumps (d)
self.queue.send(data.encode ('utf-8"))

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

logging.getLogger ('pynng') .propagate = False

handler = NNGSocketHandler (DEFAULT_ADDR)

logging.basicConfig(level=logging.DEBUG,
handlers=[logging.StreamHandler (), handler],

format="'% (levelname)-8s % (name)10s % (message)s')
levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL)
logger_names = ('myapp', 'myapp.libl', 'myapp.lib2')

msgno = 1
while True:
# Just randomly select some loggers and levels and log away

level = random.choice (levels)
logger = logging.getLogger (random.choice (logger_names))
logger.log(level, 'Message no. %5d' % msgno)

msgno += 1
delay = random.random() * 2 + 0.5
time.sleep (delay)
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You can run the above two snippets in separate command shells.

18 BF>##{THEEERH

DI 2 HEREFH— A RHl— BB Django i H ) 34 <https:/docs.djangoproject.com/en/stable/
topics/logging/#configuring-logging>_, M FHPFHE4S dictConfig () PAERLE AR

LOGGING = {

'version': 1,
'disable_existing loggers': False,
'formatters': {
'verbose': {
'format': '{levelname} {asctime} {module} {process:d} {thread:d} {message}
‘—"I
'style': '{',
}I
'simple': {
'format': '{levelname} {message}',
'style': '{',
}I
by
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',
'foo': 'bar',
}I
by
'handlers': {
'console': {
'level': '"INFO',
'class': 'logging.StreamHandler',
'formatter': 'simple',
}I
'mail_admins': {
'level': 'ERROR',
'class': 'django.utils.log.AdminEmailHandler',
'filters': ['special']
}
}I
'loggers': {
'django': {
'handlers': ['console'],
'propagate’': True,
}I
'django.request': {
'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate': False,
}I
'myproject.custom': {
'handlers': ['console', 'mail_admins'],
'level': 'INFO',
'filters': ['special']
}
}
}
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A RATENEZEE, 1S5 Django SURHY A7 K517

19 F|F rotator 1 namer B3 X HE S IRIEE

R TTETF AL T LAERERE S A S RIAR HeSR B T, SR T F o SCPRRY gzip it

import gzip

import logging

import logging.handlers
import os

import shutil

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

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

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

root = logging.getLogger ()
root.setLevel (logging.INFO)
root .addHandler (rh)
f = logging.Formatter ('?$ (asctime)s % (message)s')
rh.setFormatter (f)
for i in range (1000) :
root.info (f'Message no. {i + 1}'")

IBATRAA S, ARRRBNAHSCE, 2 E RS

$ 1ls rotated.log*

rotated.log rotated.log.2.g9z rotated.log.4.gz
rotated.log.l.gz rotated.log.3.gz rotated.log.5.gz
$ zcat rotated.log.l.gz

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

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

2023-01-20 02:28:17,767 Message no. 998

20 EMiFdn) S e B RG

PATR RIs A7 B B2 1 A A P B SO EAE Z ERE B F e X SE R E A Y T B, (E 2 DAV R A R
S 2 HERE S LR R R L

iR B, EIERR P AE A AR SRR AN — L TAR R . B TRERR . WO R AN TARUEREA A =k
SR HSRCE (ARSI S m— SR E) . R AE B EbRR R H &l e . TARZAE T QueueHandler
%Aﬂumﬁﬁ,M&WW%%ﬂQwﬂmmﬂﬁ%ﬁi I HSBCE,  ARE o BAS U2 i oy
ZMCE AR ERY handler, THYER, XLRCEAMM TR, HMZERBRLLLENT HOR.
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PATR 2 AR (R SRS A S IR A Bl T B HL TR S

import logging

import logging.config

import logging.handlers

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

import random

import time

class MyHandler:
mmn
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.

mmn

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 1is transformed just to show that it's the listener
# doing the logging to files and console
record.processName = 'Ss (for %s)' % (current_process () .name, record.
—processName)

logger.handle (record)

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

This initialises logging according to the specified configuration,
starts the listener and waits for the main process to signal completion
via the event. The listener is then stopped, and the process exits.
mrrmn
logging.config.dictConfig(config)
listener = logging.handlers.Queuelistener (q, MyHandler ())
listener.start ()
if os.name == 'posix':
On POSIX, the setup logger will have been configured in the
parent process, but should have been disabled following the
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 ()

HH O W KR H

def worker_ process(config) :
mrrn

A number of these are spawned for the purpose of illustration. In

(EET—H)
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(R E—1)
practice, they could be a heterogeneous bunch of processes rather than
ones which are identical to each other.

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

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

mmn

logging.config.dictConfig(config)

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

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

logger = logging.getLogger ('setup')

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

1vl = random.choice (levels)

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

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

time.sleep (0.01)

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'
s

}
# 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': {

(BT —1)
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'class': 'logging.handlers.QueueHandler',
'queue': g
}
}I
'root': {
'handlers': ['queue'],
'level': 'DEBUG'

The listener process configuration shows that the full flexibility of
logging configuration is available to dispatch events to handlers however
you want.

We disable existing loggers to disable the "setup" logger used in the
parent process. This is needed on POSIX because the logger will

be there in the child following a fork().

S ¥ W R R R

config listener = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$(asctime)s % (name)-15s % (levelname)-8s % (processName)-10s
—% (message) s'
}I
'simple': {
'class': 'logging.Formatter',
'format': '$%(name)-15s % (levelname)-8s % (processName)-10s % (message)s'
I3
by
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'formatter': 'simple',
'level': '"INFO'
by
'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed'
by
'foofile': {
'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed'
by
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'formatter': 'detailed',
'level': 'ERROR'
I3
by
'loggers': {
'foo': {

(BT —1)
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'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.getlLogger ('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 Stop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ...'")
stop_event.set ()
lp.Jjoin ()
logger.info ('All done.')

] v

if _ name_ == main g

main ()

21 FERi%4s SysLogHandler §9{5 B thiE A —4> BOM.

RFC 5424 %K, Unicode {7 5L R il U AR B R 4L syslog STHPRET, P REH AN R ATERY
2l ASCIL #7), J5#R UTF-8 i/ FARic (BOM), SAJ52 R UTF-8 4fif) Unicode. (2L HIEHLIL <)

1 Python 3.1 {] SysLogHandler 1, AT TEHE(EEHEA BOM B, EASAZE, UHEHFAIE
i, BOM HBIET HAEEEMIFL, HIAEE Z AR Seveth B ASCIL N2 T .

M JEyk IR % TAE, Python 3.2.4 DA EARASEL MR 1 Hi 84 A BOM XU (HEA BUA K U A 2 gk e,
A REC 5424 S50 HAGEE, 04— BOM 7§, HiiA nl iyl ASCI 747t , Jmiil UTF-8
ST AERE Unicode, AR ATHEINATLA T #24F:

1. 25 SysLogHandler ZEf|E8 _F—4> Formatter 5L, #&=CERRTANR :

['ASCII section\ufeffUnicode section'’
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| UTF-8 43R5}, Unicode f{if U+FEFF ¥24if% % UTF-8 BOM— 54 b’ \xe f\xbb\xbf"' ,
2. TR G4 e ASCIL Ay, (HEGHIER e Jo B — & 52 ASCI S (X AE4E UTF-8 4ifid ok &
HeFFAAE)
3. FAERE AR 4 Unicode 54y AN B4 5 0 B0 £ 568 11 ASCIL Ju Bl W 24%F, & A A T
i UTE-8 4 74mi5
SysLogHandler JX& =4k 510 H (5 B#EFT UTE-8 4. nfasfi FaRsi, [ aeA: i & RFC 5424
FHEFE. &, HECRIRETRASE AR, (HHEFERAS RFC 5424 3%, syslog SFHHET
A RE A AT Y .

22 ZEi{t B ERSER AT

REBAEEERBEATIEN, FrAfLas @ik A% ), (BALEm R n] e S ASSLiAs Ui, DA
AL BRARE AT (T MBI 2R IE M) o X AT AT logging fsi8l. KM XAMRE, AT R—
PR BRI 5, AT ISON DABLAS w] At i) 7 SR 5 EHEA T e 1) A

import json
import logging

class StructuredMessage:

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

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

= StructuredMessage # optional, to improve readability

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

EARHEETT RS

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

THVERL, AR Python MRASHIANTA], A8 TRk (4 WU AT BE & A
At AT A E AR AR B, T RAGE A 2 SC JSON ZfidRf 4, T4 i se R il

import Jjson
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):

(BT —H
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self.message = message
self.kwargs = kwargs

def = str_ (self):

s = Encoder () .encode (self.kwargs)
return 'S%s >>> $s' $ (self.message, s)
_ = StructuredMessage # optional, to improve readability

def main () :
logging.basicConfig(level=logging.INFO, format="'S% (me ge)s')
logging.info(_('message 1', set_value={1, 2, 3}, snowman='\u2603'))

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

BARLIZAT RIS R :

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

THYERE, HRYE Python AN, A TR i H T il fE S A —FE-

23 ¥ dictConfig () HFE X handler

AR E AR e X B g H & handler, WNIRR A dictConfig (), RIREILTRAE LT Zk vl AR, Eban
FE HE XA R 7E POSIX |, AIPAFIMH shutil.chown () BAA5EM, 1H stdlib H [ S04 handler
AR E S Fr . T2 0T PAFEE pE L 5 & X handler fRA1 3, fi40:

def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:
if not os.path.exists (filename) :
open (filename, 'a').close()
shutil.chown (filename, *owner)
return logging.FileHandler (filename, mode, encoding)

IR, ARATATERSSS dictConfig () Ay H AGHCE: i i 1 i I I e ok Bk 01 8 H 75 AL FAR P

LOGGING = {

'version': 1,
'disable_existing loggers': False,
'formatters': {
'default': {
'format': '$(asctime)s % (level S (1 % (me je)s'

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

# The values below are passed to the handler creator callable

BT 1)

42




(M E—F)

# as keyword arguments.

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

H

HTEURHE, DUTORBIRE PR P48 pulse. RIS T— B TR MIAS S chowntest . py Ht:

import logging, logging.config, os, shutil

def owned_file_handler (filename, mode='a', encoding=None, owner=None) :
if owner:
if not os.path.exists (filename) :
open (filename, 'a').close()
shutil.chown (filename, *owner)
return logging.FileHandler (filename, mode, encoding)

LOGGING = {

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

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

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

by

logging.config.dictConfig (LOGGING)
logger = logging.getLogger ('mylogger')
logger.debug ('A debug message')
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FIRER 2 root KURA fBIZTT

$ sudo python3.3 chowntest.py

$ cat chowntest.log

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

$ 1s -1 chowntest.log

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

TR MR G Python 3.3, [H°4 shutil.chown () @ MILIRATFIGBLAY . 175200 2438 A2
SR dictConfig () K Python A4l Python 2.7, 3.2 BREHTHYMUA . XHT 3.3 ZHIHIRRAS , I 4 fil
Ml os . chown () Z 2RI sRECR SLBLSE BRI I BUB 2L

SEBRRY A, handler (4618 pR BT BEAZ T H A9 TR rp . UNRCE:

['()': owned_file_handler,

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

X project .util A DA B R BT FE LI SEBR A K. FE LR RmT A, R AT ABEA "ext://
__main__.owned_file_handler'. #EiXH, SLPrmgnl X4 &M dictConfig () Mext:// Ui
T R o

AR IR BRG] T HAth ) SCHE e B R SE B L RIEE R os . chmod () 156 POSIX 5 A AL Fi
7.

295, PAEMBGE AT PAY S| FileHandler Z AhHyH AN AL handler
A 5SE AN ) HAth handler

HeAn A48 46 S04 handler, 3§

24 EFTFEINAEFIEIEER

£ Python 32 1, Formatter M T/~ style XETILS, BEAN s A TR, HEARVFR {
B $ RIFF str.format () Ml string. Template Frsd Rty . HEE I S HE T &
e 2 H B H R, IF B B B R B R A se e o k.

HEW (debug (), info () %) A2 A&k HEWEH S ESH, T SE0UN T8 E G
ALPEH RSV I (B0 exc_info REETSHFRMAFBIWIEEICAHE, 1M extra KEFSHLE
SE A INE H B B SUEED . FIMRAREE M str. format () 8{ string.Template ifik%K
HARPAT HEWRA, A logging HE AR G % #8 R A AP AT ER AT AL SR o X — RN BB
RS AGRFE ) T AR, PO B AR A B R ARG % M XA AT ER

A NV ARG RE B H S RIAT R, (FH S 2B 3 1 R ARA R i, R 24 AR T e
B TR HEXRIE R T %-f #5H

N T LSS =5 AN A G USRS RERS S B 1] H BT, /5 S BR H C sk R R A 24820 T
et BT A LA e 5
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24.1 LogRecord T BIH%

fE Python 32 rft, f} ffi % Formatter #J LI iR 48 fk, logging £ ¥ m 7 o F A /A
setLogRecordFactory () HRE K. WE H W LogRecord TR TNGE. /R DA I b Th BE sk %
# HC W LogRecord T-2£, BRIl HE getMessage () HERTEMOE Y HHAE. msg 5 args ##=X
U RAEIL Ty ¥R B JE S A TR, AR T DAFERR AR B O i A8 A B R B s (H2, RN 43 Bt
Fr 4 T ag % X ALFE O LR %-formatting /A BAIAFER, PABAOR 5 HABACAS AT L . BB 4 JH H
str(self.msg), IEMNEZRIHFH—FE.

W[5 H %M setLogRecordFactory () #l LogRecord B)Z% HY.
242 HEMEBMRIER
5O E TR A, SRR (- B S- FeaCRIE f1 00 F A E . KRS BT (R F arbitrary-

object-messages) , A VARMERXSRAEAN HEMFREKE, HEERRMIZ S L str () FREERRIHE A
B B TFATPADE:

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_E AN IS ER AT TR A0S 2R, DA {)- B $-formatting R SEPRAY < H AR ¥4y, I B
FERESAL SR H i R, BRffi%(message)s . “{message}” o “Smessage” . FIKEIE A HGMHE S,
WERGEAFBEIAGE, AIDARI Mk _ Z2RR95004 (AR _ T AMARAE, WA ).

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

>>> = BraceMessage

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

>>> class Point: pass

o

oi
=0
>>> p.y = 0

>>> print (__ ('Message with coordinates: ({point.x:.2f}, {point.y:.2f})"', point=p))
Message with coordinates: (0.50, 0.50)

n

()

x|l

>>> p
>>> p.

—~ U1 Ut

X5, H string.Template #=04k:

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

(€ & )]
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Message with 2 placeholders
>>>

i SRR M AT SO R R i T S S - SE PR R AL T AEAS AR B G IC SR i A A 1
MRAE (AR A2 5 BT AT G o B H S I A . RO, D] il NI AR A 3 2 AbAE
TR G AR RISBOM IR B S, AR U A RN A5 He s Ll 2R
XXXMessage FEIIME TR B IR .

25 FIF dictConfig () FNiTE2E

M dictConfig () AN} H G MM TICE, RAG/E-AMEEHF AR (A4 & EAREE) . T
ﬁimrmﬁ@$¢% M H LIRS, ARWREW R ARZIEOR (B LRI EEFE) , EHFHEEE
XHCW Filter 73, HEE filter () k. NI, HIELIESHICE PP RE () B, %ﬁ%ﬁ?
@@ﬁﬁ%%ﬂﬁmﬁ%(%%iﬂm%%%ﬁméﬁ ﬁ&?%k&ﬁﬁ*ATﬂ%ﬁ%,A AEIR 1]
Filter SCBIRIW ). N2 —DoeBmy 1

import logging

import logging.config
import sys

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

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

else:

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

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

return allow

LOGGING = {
'version': 1,
'filters': {
'myfilter': {
'()': MyFilter,
'param': 'noshow',
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']
}
}I
'root': {
'level': 'DEBUG',
'handlers': ['console']

by

if _ name ' _ main

BT 1)
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logging.config.dictConfig (LOGGING)
logging.debug ('hello')
logging.debug('hello - noshow')

PAERBI R TR L BRI A i i SE IR TR R, TR R 2. 12175

a@
Dl
&
EE

[cha

nged: hello

XU B IR B SRR T
s SN R

26

o WURAERCE H oA E RS TS (et R e, I BASREAE e & i e e 1 7 B
BEEA), WePARM ext://. .. BER, 1EU logging-config-dict-externalobj firiA. #laN, #E_FikmR
BIR R A SCAS "ext://__main_ . MyFilter' MAE MyFilter X4,

o SilyESR—FE, LL&ﬁLT%?%EE%XNﬁMﬂ%ﬁ%N%Dﬁ%wmﬁﬂumﬁ*ﬁm@F
A ORI 25 E, 52 logging-config-dict-userdef , DA} iR #) ) dictConfig() & & 3L handler 1)
H AT

SFIERMEE ST

AT RET EBCE H E SRR BB BRI SN BI SR, o EHbE A UGS R 47, BESE
e FFERE R XA A E RS EH, anF R

imp

cla

def

def

ort logging

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

mmn

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

mrmrn

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

configure_logging() :
fh = logging.FileHandler ('output.txt', 'w
f = OnelineExceptionFormatter ('?% (asctime)s| s

fh.setFormatter (f)

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

main () :
configure_logging ()
logging.info ('Sample message')
try:
x=1/0
(EHET—H)
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except ZeroDivisionError as e:
logging.exception ('ZeroDivisionError: $s', e)
if name == '_ main_
main ()

AT R S AU AT (R A SO

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

28/01/2015 07:21:23|ERROR|ZeroDivisionError: integer division or modulo by zero]

< 'Traceback (most recent call last):\n File "logtest7.py", line 30, in main\n X
—~= 1 / O0\nZeroDivisionError: integer division or modulo by zero'|

SR IR PO AR B, (BB TR E R A B T R R i 7 5 . B traceback ik
REW S L T K

27 FEBRBAEER

A REFR AR F R R H S E . DR ARG AW T SCAREE Y (TTS) MGk, BIfESS Python JHE
WREZME] . KEZETTS RGHAE B TR, 7 handler 1] PLH] subprocess #47#
Mo X HEARE TTS TR AL S A PR H, S EREHA SPITEE, BAHENGFEEEASZE]
WA PEE, A AR RIER KGR, UFRFISEE 7% & EBEEmOe 5%, Ty
FHAh handler (55 F5 . X MRIE/RBIUILETR, BE espeak TTS WE % :

import logging
import subprocess
import sys

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

msg = self.format (record)

# Speak slowly in a female English voice

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

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

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

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

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

v v

if name == '__main_ ':
configure_logging ()

sys.exit (main())

IBITIRRF S AR “Hello” HI “Goodbye”.
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MR, BT SRS T AR TTS A48, 3wl DUl A i 4 TIa 17 B SNIRSRE PP A AL B

28 ZpEEHBHAFREFBAMEEN

FERSLERGOU , ARml A SAE I Dok HASTH S, I HFE R AR E O DL R A el fiin,
PRI e A B AR AE B BT SR, AR R R TS L BEA SR, AR S A SR A i S DAGRE
Guxi B HETRAL, (HAIR B GE, IR 2R B A TR DA B B T B g

NSRBI, RN WMRTAE AR H R SR R B e A DASE X — B BE. %R logging.
handlers.MemoryHandler , B LS E ik W00 B 28 e X A, R oh iS4 4 & 9l B
(flushed) - B4 S —EHERRF (target handler) YEfTARTE., ZRASSH T, MemoryHandler fEHE:Z2
M X PEE R, B0 R B AR T BT e BE R . QR AR A SURIETA TR, AR A
i3 £ MemoryHandler FIERMHEXAFETR .

ARG — TR R AL foo , B HETEFA M HEZ AT EHREZETT, 53 sys.stderr , UWHIE
FHCSRAEMA 9 b, XA ESEBRgs—NHE . IRATRA%E foo fei— D24, R true , B
7F ERROR F1 CRITICAL 2§ 3lic5%, 70, & H7 DEBUG. INFO F1 WARNING 2% 53l 5% .

A R R T — A s R e Ml foo, XAREMIERRHCRPATINTR IS BEME ] — ek E N
SR, ARV R R B TR i — S WAL BRI o & 1M2s m] DAGE I H AR AL BRAR 7 . DSR2

WKz (EMICRIOHR) RIMBH. ISR BIRANEA sys . stderr i) Streanfandler |
logging.ERROR fil 100,

PATR 2 A

import logging
from logging.handlers import MemoryHandler
import sys

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

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

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

return decorator

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

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

decorated_foo = log_if errors(logger) (foo)

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

IBATUEHIARS A B DA T 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
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WARFTIL, SEFR HREIC k4 i (7RI SS90 ERROR U s SHCF I 2L, (BAERX AR OLT , A2 B
(ISEISE LG SLBTS T FIReT

R4 8T DA A G2 0 e M5 T

Qlog_if errors(logger)
def foo(fail=False):

29 BEEHBRXEZEFHRM, MFEEFXH

R AR R R R Ak H BN R, Lk RO AR R RO R H SR, ARAT AT Ak
BufferingHandler, X T RGBT, FRAT ARSI B DOE & % H C IR E R, ERMt TR
TR R SRV ARPI A i AT S RGBT IA R AR E AT il SMTP Ak pyNZS . (P —h SH0EAT
C N8I AR A H WA AT R 248 )

import logging
import logging.handlers
import smtplib

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

self.username = username
self.password = password
self.fromaddr = fromaddr

if isinstance (toaddrs, str):
toaddrs = [toaddrs]
self.toaddrs = toaddrs
self.subject = subject
self.setFormatter (logging.Formatter ("% (asctime)s % (levelname

def flush(self):
if len(self.buffer) > 0O:
try:
smtp = smtplib.SMTP (self.mailhost, self.mailport)
smtp.starttls ()
smtp.login (self.username, self.password)
msg = "From: $%s\r\nTo: 2s\r\nSubject: %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, msg)
smtp.quit ()
except Exception:
if logging.raiseExceptions:
raise
self.buffer = []

if _ name ' main_ ':

T 1D
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import argparse

ap = argparse.ArgumentParser ()

aa = ap.add_argument

aa('host', metavar="'HOST', help='SMTP server')

aa('-—-port', '-p', type=int, default=587, help='SMTP port')
aa('user', metavar='USER', help='SMTP username')

aa ('password', metavar='PASSWORD', help='SMTIP 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 = %d", i)
h.flush()
h.close ()

UWERARISAT IASTE BRI SMTP R 55 43 COERBCE, ARR R BUE & RS E R HLIE A 1 — B i T lgfr
Hi BB REE A T H SR, BT —EEAMRIEE . WA E ST 102 Z&IHE.

30 @I ECEEH UTC (GMT) &3 (Li &

AR UTC AR, XA PA] UTCFormatter SKARASEREH, WF Frn:

import logging
import time

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

SRIGR AT DAFEVRBY ARG [l UTCFormatter, MiAJE Formatter. WIMRARAEE ol Bk L X —Ih e,
YRUJPABEH dictConfig () APIRSERL, b VEFE AT SE 2R fil s

import logging
import logging.config
import time

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

LOGGING = {

'version': 1,
'disable_existing_ loggers': False,
'formatters': {

'utc': {

'()': UICFormatter,
(BET—H)

52




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

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

(M L—H)

AR S A HH ISR T A A

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

JEIR T HRLRE IR TS A A i () F0 UTC PIARE, P e 200 —A~ H G AL PR -

31 FRALTXERRVETEMHBFICR

A, FATH RN H SRR, IPERAT LR E R LA . S, TR SO B SEEL R AR
RHEE N XHm e 2K T BT SCEBER I G 1, EARVRRTE LR U8 PR A1

P H TSI R ARV S H G AL B &% -

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)

53

BT —T0




(M L—H)

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

AR E BT SCE AR R H SO SRR L, WIAE BT SCEBEARAY with IR TR RS T, H ST RAR Y
LSRRG ImIN B B SCE PRSI B A HSIER . WPRE E BT SR B H S AL B i, %
APRAERE A TR SO BREY BRSO Nk ge b, AR MR . AR A TR 2% H AR AL PAR
I, R PALE B TR SUE BARAEIR BT SUR BRI B TR SO SR E

N T UHTE AT TAER), AT ATE_ B A AU S

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

BB E HEIC R B EZCh INFO , FULHE #1 B, WHE #2 %A EH. R T RN with £
T e FR AT B K91 8 SR 8 Bl DEBUG Mﬁﬁ/ﬁ,u #3 B, fEX RSB, HEICREASmHEE
LRSSk INFO , MITITNE. #4 3 tHfJLo A with ARGHe, FRATH—YCRHE B B S PO E N
DEBUG , I_JHT/%WH*/\'H{%M B A sys.stdout ] HEAHER. KL, HE #5 FEEH G PR (4r5iE
Tstderr%ﬂ stdout ). TE with IBHJSEG, RSS2 H—FE, FEULHE #6 I (G E #1), MiH
HHTEAHI (FLEE #2).

WERFA BT LB AT, 4580

$ 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.

AT stderr ARMEFHREE M P /dev/null , FHIGBITEMHIML, HE—BE A stdout Rk Y
TR, BIERATITRER WHITEE., R

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

PR, FF stdout AN EEME] /dev/null, FIRGUTER:

54




$ python logctx.py >/dev/null

1. This should appear just once on stderr.

3. This should appear once on stderr.

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

EXFFOLS , SHU—8, FTHE] stdout ARk AU E 4 5 Aol

MR, X HAAR R T IE AT DAREE), B EBR A C Rk g . R, _EmipfUEE AT Python 2 PA
J& Python 3,

32 HITHERREL

RS BIERE TAT I RE
o RAEASATSE0 E H 90
o TR > 2 26 TS, TRl — GO 1ar 3 A— 2y ek .
o SRR PR C L A

BER — NS, ATEL. BahsER Rk . AT ETHR, AR app.py 1ERM
T FA S, FAE start .py . stop.py il restart.py HSZIEAMA G4 . BB G S o
T8y AR H R, BRAH logging. INFO . PAF /& app.py M— P /Rfi:

import argparse
import importlib
import logging
import os

import sys

def main (args=None) :

scriptname = os.path.basename( file )

parser = argparse.ArgumentParser (scriptname)

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

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

(T —T30
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print ('Unable to find the code for command \'%s\'' % options.command)
return 1
# Could get fancy here and load configuration from file or dictionary
logging.basicConfig(level=options.log_level,
format="'% (levelname)s % (r

me)s % (message)s')
cmd (options)
' _main_ ':

if name ==
sys.exit (main())

start. stop fll restart iy AERMAGBLS R SEE, Jahar S iR an s :

# 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)

IR R A5t 1k 4 A -

# 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 = ', '.join('\'%s\'' % name for name in options.names)
i = services.rfind(', ")
services = services[:1] + ' and ' + services[i + 2:]
logger.debug ('About to stop %s', services)

# actually do the command processing here
logger.info ('Stopped the ¢s serviced$s.', services, plural)

2L

# restart.py
import logging

logger = logging.getLogger ( name_ )

def command (options) :

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

plural = "'

services = '\'2s5\'' % options.names[0]
else:

plural = 's'

(T —1)
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services = ', '.join('\'2s\'' % name for name in options.names)
i = services.rfind(', ")
services = services[:1] + ' and ' + services[i + 2:]
logger.debug ('About to restart $s', services)
# actually do the command processing here
logger.info ('Restarted the 2%s service$s.', services, plural)

WERABGA HEGOEATIZAR T, 2RI ATE2R:

$ 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.

S HEG, 5 A B H ST E AR B e i 4
WA T HESGN, Kigsh HERE SRR AR . RN E2EE, W

$ 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.

AR ERIEE L, )

$ 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 A A S g dl G AR E R, BB 8% WARNING DA B H 7.

33 Qt GUI BERHI

GUI i R Ui sk &, X2 W IR, Qt HEZL 2 — MR THIES & ULHEZE, R K2 PySide2
B PyQt5 J#.

THEF R THHESA QtGUI it e, XHEFIAT i) otHandler 38, %2 —41T
WS, HN AR A ERBEREA A Juztriy, B GUI i B LRl X BisaE T — 1L
YELAE, DAV /R UT Gl A TS H &) fG & TEZRE (Sbab H 2 ieseg il At el e BE 3y B pLAE
W HGMEE) ¥ HES A GUI e,

ZTAELAEZH QU QThread ZEELHLAY, MAE threading fE, AR N HAERH ~ QThread,
B HAD ot AR SR T — Lk,
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BEACR R, 24 15 1 T fe i) PySide6, PyQt6, PySide2 B PyQt5 AAMAR. A3t i AKS LA aE Be 5 s 1Y
QUiRA . ST T Be b R SRR AR 1 5 5L

import datetime
import logging
import random
import sys
import time

# Deal with minor differences between different Qt packages
try:
from PySide6 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot
except ImportError:
try:
from PyQté import QtCore, QtGui, QtWidgets
Signal = QtCore.pygtSignal
Slot = QtCore.pygtSlot
except ImportError:
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 QObject or subclass in order to be correctly
# initialized.
#
class Signaller (QtCore.QObject) :
signal = Signal (str, logging.LogRecord)

#
# Output to a Qt GUI is only supposed to happen on the main thread. So, this
# handler is designed to take a slot function which is set up to run in the main
# thread. In this example, the function takes a string argument which is a
# formatted log message, and the log record which generated it. The formatted
# string is just a convenience - you could format a string for output any way
# 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)

(T 1)
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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
QThread name.

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

S H H O W W R W W HH W R

class Worker (QtCore.QObject) :

@Slot ()

def start (self):
extra = {'gThreadName': ctname () }
logger.debug ('Started work', extra=extra)
i=1
# Let the thread run until interrupted. This allows reasonably clean
# thread termination.
while not QtCore.QThread.currentThread() .isInterruptionRequested() :

delay = 0.5 + random.random() * 2
time.sleep (delay)
try:
if random.random() < 0.1:
raise ValueError ('Exception raised: %d' % 1i)
else:

level = random.choice (LEVELS)
logger.log(level, 'Message after delay of $3.1f: %d', delay, 1i,-
—extra=extra)
except ValueError as e:
logger.exception('Failed: ¢s', e, extra=extra)

i +=1
#
# Implement a simple UI for this cookbook example. This contains:
#

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

(BT —1)
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# * A button to log something from the main thread
# * A button to clear the log window

#

class Window (QtWidgets.QWidget) :

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

def _ init__ (self, app):
super () .__init__ ()
self.app = app
self.textedit = te = QtWidgets.QPlainTextEdit (self)
# Set whatever the default monospace font is for the platform
f = QtGui.QFont ('nosuchfont")
if hasattr(f, 'Monospace'):
f.setStyleHint (f.Monospace)
else:
f.setStyleHint (f.StyleHint .Monospace) # for Qté
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)

(M E—F)

# Remember to use gThreadName rather than threadName in the format string.

o

$ (g

fs = '$(asctime)s
formatter = logging.Formatter (fs)
h.setFormatter (formatter)

logger.addHandler (h)

# Set up to terminate the QThread when we exit
app.aboutToQuit.connect (self.force_quit)

~readName) -12s % (leveln

me) -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 start_thread(self):
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def

self.worker = Worker ()

self.worker_thread = QtCore.QThread()

self.worker.setObjectName ('Worker")
self.worker_thread.setObjectName ('WorkerThread') # for gThreadName
self.worker.moveToThread (self.worker_thread)

# This will start an event loop in the worker thread
self.worker_thread.start ()

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

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

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

@Slot (str, logging.LogRecord)
def update_status(self, status, record):
color = self.COLORS.get (record.levelno, 'black'")

s = '<pre><font color="2%s">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 = {'gqThreadName': ctname() }
logger.log(level, 'Manually logged!', extra=extra)

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

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

rc = app.exec|()
else:

rc = app.exec_ ()
sys.exit (rc)
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if name_ =='__main__ ':
main ()
34 B HEICREHH RFC5424 374%H) syslog

AR RFC 5424 HE/4:F 2009 4F, {H R 2K syslog Mz 5 AR BRIAGBC E 0 6 1 IH Y REC 3164, Eift/ET

2001 4,

¥ logging 7E 2003 44 A A | Python I, ‘B SCHF T YW (ME—FFTERY) BRI, TE

REC5424 YL ), Bk ¥A B 2 E F syslog fRF5 4% 1, I SysLogHandler MZREREA BT
RFC 5424 G404 IR FF LB A0 S5 AL B i) SR 45, WRARIELEERBAEAF H D SR B A R IS

(1 syslog k54 b, ARTTDARE ] —ANB e R AR /2 X FE R 1A AL B2 e 52 PR
import datetime
import logging.handlers
import re
import socket
import time
class SysLogHandler5424 (logging.handlers.SysLogHandler) :
tz_offset = re.compile(r' ([+-]1\d{2}) (\d{2})S$")
escaped = re.compile(r' ([\]1"\\])")
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 is a

T —T0
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(R E—1)
# dict mapping PARAM-NAME to PARAM-VALUE (refer to the RFC for what these
# mean)
# There's no error checking here - it's purely for illustration, and you
# can adapt this code for use in production environments
parts = []

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

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

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

— {msg}'

PRTFEIAE REC 5424 A b se &R LAY, IRIEATRESA T LRI FR (Bl UIRE AT 2544 b
BARICA &) o AEERE, FHE ISR YRR R E T3 KOk RS R . i BT AL ER &, (3T DARE
FHZEALAR I AU R A A S5 A B

sd = {
'foo@12345': {'bar': 'baz', 'baz': 'bozz', 'fizz': r'buzz'},
'foo@54321': {'rab': 'baz', 'zab': 'bozz', 'zzif': r'buzz'}
}
extra = {'structured_data': sd}
i=1

logger.debug ('Message %d', 1, extra=extra)

35 e B SRR AT H R

AW, AR EEE I O A TUW S AR SRR EE =07 APL, {HARAYELRF APL 4t H0E 1) 21— 4>
HEICTA o ARAT AR — A PASCIFZRE APL R A4S H LKA R . NI — M X AR A S fay A A

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

BT 1)
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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 ()

”.

LU AT, ERHTE

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

RIEATPAE ] LoggerWriter #id FAXFEHMEEEEEN sys . stdout l sys.stderr:

import sys

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

PR 24 ERR PG TR B H A 26 B RA. 76 BB 7, basicConfig () WIHIAT T Mb#lE (XE
sys.stderr §{—4> LoggerWriter SLFI T Z AT HEMME). Ria, VRFHSEEXRER) S5 HE:

>>> print ('Foo')

INFO:demo:Foo

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

>>>

W%, LB T e basicConfig () BT RMOR Bnfhifg, EARt AT ATERCE H 50w
I H AR R

THTE R S IR B BUE DT SN, VRREAE— AR b2 B AR B B AR B G MU R4 . B,
TEfi ] Eik Loggerwriter BE LIFOLT , AISRAROE I AUTE B

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

NWHEA %A 25 2R R

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 ()

(BT —1)
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WARNING:demo: File "/home/runner/cookbook-loggerwriter/test.py", line 49,

WARNING:demo:

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

(M L—H)

in main

RATDAE R, XA AR IR NTE TR G AR sys. stderr IR PITZREA, BRE
AR A — R Bt H e sAT (BN, BT =AT) o BN, (RN t RS

BIATAF I At HSIERAT . AR — A 4FLEH) LoggerWriter SEH:

class BufferingloggerWriter (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)

X B X A AT T G BB EATAF, AR ERTE A HEILS. @il mr

i e

PR B

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

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

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

WARNING:demo:ZeroDivisionError: division by zero

in <module>

in main

36 ENEREHE
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36.1 ZRITHRA—BHEXH
& G2 SUFPOHASERE 5 7 8515, FrPATE Windows W — B Joik 2 IRFT TR — 30 {HAE POSIX *F-&
H, ZUATIFE— SR ST . X PR RE R AN ALY, ELdn:

o ZUWHNIFE T [F]—3CHF) handler (CANEA 1AM, BORHCEE) .

o FTTFADSRARRE CUERAR—FE) BISCiF, (B—Rn — Do ii, BrARSHR R — 3o,

o HERR fork, SRJACHEREAM T HEREARAT X A —SCPRAT . B, X ] el id i multiprocessing
RSB o

ERZEIEOT, ZUITIFR—AX e —VIER, (AR SEURZ M.

o MITZAARRIRS AT A —DICF, HER e ALY . A H SR AT AR; IR 24>
LRI I [A]— > handler S, AHAIR AN ] B9 2R 66 A ) # handler SEBI[R] I 5 A, 10
XA handler SRR EFAR R —ASSCHF, IBAMLRE TRXFETH.

o SEEUMERSCPE (BIANFESe e H AR5 SCPRY) BBk, BRAAAAE D — MR ERYSI . X RE T2
RALIHR S Al —— H S 40 H S BERAEUR 2Ry, B st e k. B8 S WA AR BRIV SC
THIPRREFAFAE, SUFE RAEC AWE T BT U R/ R A 15 O T 3R K BN TOREZ SR RN

WA % A 4205 £ U PG ARG IR R,

36.2 FHEMRAERMDZBSH

BEORERTE LI BB L, H— kiR A B X, FoNHERBEEGIN. AEE 0 AT
logging.getLogger (name) FZMViA—AEA K HEX RG], FGELFERNSECREE, SE
KB, WRZEINE K. R, EHAGE ST, W Java 1 C#, HEXSEEZESKEE. BE
Python H 2% A X, FENEAR A T BAAL R (AR,

36.3 AESHEHFICFESRM NullHandler LLIMYLMIEZE

WL E AN handler, formatter Al filter SRALE H &, XN AP KN RTHL, TARE &N BRI
W IEAELEY— AN, IR Z AT H G500 NullHandler SEf5 AN handler,

36.4 BIEXEMBEMR

HE RIS, EREHITERE P AR, HIBIE R HEN R 25 HRZ NTE, XN
SURREBOREIL . 5 HON BRSSO B M 8 e B — D H RS, S UIRI ] €78 Aud] K E7F SOfF Be 48 B E
HREXR, FREIR R H G R IR ETE N AT N RRE RIS GEF B, BERSTREHLE) [,

37 HERIR
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logging Bigl
H & id St APT 2%,

logging.config fHizl
GICRE AL E. AP .

logging.handlers i
H D SRR s i T AL P
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