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EH D handler ¥ formatter
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70w 9% handler 2% >
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Subclass QueuelListener . . . . . . . . . ... e

Subclass QueueHandler . . . . . . . oo e e e e e e e e e e e
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TDOR=IF, BEZEHTH 2 IR TV, logging KEHETZ W23 DL I PEEATHWES, F2— 1
V7ARY 77 LY RFRADY 71OV TIE FDMD )Y —R 2B LTLEE W,

1 EHDES 2—I)LT logging ZES

logging.getLogger ('someLogger') DEE[E DM IH LIZFI U logger NDZWZRL £3, ZHIXFEL
Python 4 ¥ &2 7V X 7at A L TEIWTWARD, —DDEI 2a—NLDOFLLIZRBLT, EVa—EE0
THHTREDET, ALATY 227 PANDBREWVSHTHIELWTT, 562, —DDEY 2 —LOHTH
logger ZEHRLTHREL. ADEY 2 —LTF logger ZEFKT S (F7ZLEEXLARV) ZE2A[EET, TXT
DF logger NOMUH LIFBICETHEINET, FTEXAVDEY 2 -1 TT:

import logging

import auxiliary_module

# create logger with 'spam application’
logger = logging.getLogger('spam_application')
logger.setLevel (logging. DEBUG)
# create file handler which logs even debug messages
fh = logging.FileHandler ('spam.log')
fh.setLevel(logging.DEBUG)
# create console handler with a higher log level
ch = logging.StreamHandler ()
ch.setLevel(logging.ERROR)
# create formatter and add it to the handlers
formatter = logging.Formatter('/ (asctime)s - J(name)s - J(levelname)s - J/(message)s')
fh.setFormatter (formatter)
ch.setFormatter (formatter)
(RDR=D12Hi <)




(AIDR=I 5 DREE)
# 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()')

Z L THiBEY 2 —b (auxiliary module) 325 5TF

import logging

# create logger

module_logger = logging.getLogger('spam_application.auxiliary')

class Auxiliary:
def __init__(self):
self .logger = logging.getLogger('spam_application.auxiliary.Auxiliary')

self .logger.info('creating an instance of Auxiliary')

def do_something(self):
self.logger.info('doing something')
a=1+1

self .logger.info('done doing something')

def some_function():

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

Hhxzoksickh 3

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 -

(KD<R=212%i<)




(AIDR=I 25 DfE X))
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 EHOZALy o soOx>T

BHAL Y P o50ouRy ZCREINC»E2 T 208D D 8 A ROBNE main (F1H]) 2L v Frzhld
Ny Fhsbouxy Zofcd:

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='
— ")
info = {'stop': False}
thread = threading.Thread(target=worker, args=(info,))
thread.start ()
while True:
try:
logging.debug('Hello from main')
time.sleep(0.75)
except KeyboardInterrupt:
info['stop'] = True
break

thread. join()

if __name__ == '__main__"':

main()

FTTHe. HOEUTOLSITRBIETTY:




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

FRELZED 2D LAFEEADD., o Z7HAPHSIZoT0WE20083020DFET, bbAA. TOFEFZEIDEZLDR
Ly FTH EFLVEET,

3 #E# D handler & formatter

logger (&% @ Python * 7Y =27 b TF, addHandler() XV v RIZBMEXNE > R OEEIZOWTRD
EHIRAKEDEDTVELEA, 7TV =2 a VB IRTOFLUEDITRTDOA v =V % TFA 774
MR L DD, ARICT 7 =2 LB DEa Y Y —MCH AT 2 2 e RIS E ET, CTNEFEHTZH
HFiE, BUISHEHYIRANY R EFRET BRI TS, 77V 75— arya— RoHor Zigof it LIZEE XIS
WD 9, DUANCED B ke 2 - A ROFIEDLEZ 22 257D FT:

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.setLevel (logging.DEBUG)
# create console handler with a higher log level
ch = logging.StreamHandler ()
ch.setLevel(logging.ERROR)
# create formatter and add it to the handlers
formatter = logging.Formatter (' - - - D)
ch.setFormatter (formatter)
fh.setFormatter (formatter)
# add the handlers to logger
logger.addHandler (ch)
(KD<R=212%i<)
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logger.addHandler (fh)

# 'application' code
logger.debug('debug message')
logger.info('info message')
logger .warning('warn message')
logger.error('error message')

logger.critical('critical message')

‘application’ #53D 2 — RIFEED handler IZOWVWTMBRUIC L TVWARWI L IZFEHLTLEE W, ZBELH
FHEHT LW fh & WS4 handler ZEMUTRHELE ZANTRTTT,

#F LW handler %, 22 2L T 3 filter EHITERTEZZE, 77V r—>a vy 2FEWTT A M2T
SELTHITICRDET, 7Ny THIZIZ ZAD print XZH 5 H DIT logger.debug ZHWWE L &
S, HBETHLAZDAXY b7 LD LARFIIIAR S AW print X & i#E - T, logger.debug imidy — 23—
FOHFIZZDEFER L TBVWTHELEIZR 2 ETHRIRXETBIIET, ZORNBEIZKR S DIE/7 logger B &
U/ %7213 handler OFANEDHREZNLE S Z LTI TT,

4 EHOENKZICOTZHITS

A= 7740 BlEDOXy—IEFEAXT, xRS Ca 7B hE2TbELZVWELEL &5, f
ZI1E DEBUG & D 3BV LRLDR vt —J137 7 A ML, INFO LEDOLRALDRA vyE—JlFary —
M L2V EWIB/ETT, £l 77 ANVKERA LAR Y TREFRL, 2y Y = L3 hLRvwe LE
To LTS cdtuE, 25 LABEEEETEET:

import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=1logging.DEBUG,
format='/(asctime)s J(name)-12s J(levelname)-8s J (message)s',
datefmt="'%m-7d YH:/M',
filename='/tmp/myapp.log',
filemode='w")
# define a Handler which writes INFUO messages or higher to the sys.stderr
console = logging.StreamHandler ()
console.setLevel(logging. INFO)
# set a format which is simpler for console use
formatter = logging.Formatter('/ (name)-12s: J/(levelname)-8s J(message)s')
# tell the handler to use this format
console.setFormatter (formatter)
# add the handler to the root logger
logging.getLogger('') .addHandler (console)

# Now, we can log to the Toot logger, or any other logger. First the root...
(KD<R=212%i<)
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logging.info('Jackdaws love my big sphinx of quartz.')

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

# application:

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

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

logger2.error('The five boxing wizards jump quickly.')

IhEFETTR e, Ay —NMZEMTO L chEhEs:

root : INFO Jackdaws love my big sphinx of quartz.
myapp.areal : INFO How quickly daft jumping zebras vex.
myapp.area2 : WARNING Jail zesty vixen who grabbed pay from quack.
myapp.area2 : ERROR The five boxing wizards jump quickly.

FLT, 774U TO LS IcHIEN233TTT:

10-22 22:19 root INFO Jackdaws love my big sphinx of quartz.

10-22 22:19 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.

10-22 22:19 myapp.areal INFO How quickly daft jumping zebras vex.

10-22 22:19 myapp.area2 WARNING Jail zesty vixen who grabbed pay from quack.
10-22 22:19 myapp.area2 ERROR The five boxing wizards jump quickly.

IhERTH»2@ED, DEBUG Xvt—J3 7 74 LB FICHAEA, ZOMDX vt —J MG IcHhshn
£7,

ZOBITIEaY YT 7 ANDAY RIETEF> TR T2, EBRICREEOHD Y FIRlHAaADLYE
PEZET,

ZIT77A4L%E LT /tmp/myapp.log BiEAL L WS Z X, —R7 7 A L OIEERN ST LT POSIX
AT LAERELTWS ZEIZERLTLEE W, Windows DIBE. T4 L7 MUBEEL, ZDF4L 27 MY
WX LTI7 7 ANEEHRTE2-0DHMYIBHREEZET 2 2FRAET 272012, R 774 AAGDT 4 L2 b
V4 LCTHERRZBEREMABENHBTL kD,




5 OJLANIDARZ LALE

LEWHEM EOBR ZLRAELTHENY R K o T X N B EEER RIS LT, L 23O THrICERS
RAIZFBNENHELTZ2LEHEITLED. ZOEIBGER T ANZEBHESRERSD T, UTD XS R
DB F VAW DOWTED EIFTAEL &5

o X% INFO ¥ WARNING DX vt —I % sys.stdout 2% 3
o BAIFE ERROR DL ED X v —T % sys.stderr T3
o FZIE DEBUG U EDRX v —% 7 7 4 )L app.log IZiED

logging €Y 2 =% TFD JSON IZ KXo THK LA LEL £ 5:

"version": 1,
"disable_existing_loggers": false,

"formatters": {

"simple": {
"format": "/ (levelname)-8s - Y (message)s"
}
o
"handlers": {
"stdout": {
"class": "logging.StreamHandler",
"level": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout"
1,
"stderr": {
"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
1,
"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
T
"root": {

"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"
(KDR=212%i<)




(AIDR=I 25 DfE X))

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

section parallel to formatters and handlers:

{
"filters": {
"warnings_and_below": {
"O" : "__main__.filter_maker",
"level": "WARNING"
}
¥
}

Z LT stdout DNV R WRZHETEZ LI a7 40X —%2BIML %3

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

7 4 NVE—ITHIR 2B DT, filter_maker (7 727 FUBE) I TO LS WCERTE2 LD TEET:

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

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

return filter

ORISR E LTEA LML TFH 20 7 L OVOBIEICARL, arLa— FROB 7 LLHAEES R
72NV OSGEIC True ZIRTEBEIRL 3, ZOHITIX filter_maker A~V F o4 U HHETT S
TAMRZ YT main.py THEBDIERINTVWELD, 74 VX —FRELDEY 2 —N%AE __main__ ITKD
T, 20D T 4 NR—FHEDHTIE __main__.filter maker ¥ h EF, BR2ZEY 21— L THBEESR
L. COMREERET20ENDHD £7,

10




7 4 VR —%BML7 main.py OEHBIELTO X 512D, IO TEITTE SR

RE

N

IZ2hFE L7

~

import json
import logging
import logging.config

CONFIG = '''

{
"version": 1,
"disable_existing_loggers": false,

"formatters": {

"simple": {
"format": "/ (levelname)-8s - J/(message)s"
}
I
"filters": {
"warnings_and_below": {
"(O" : "__main__.filter_maker",
"level": "WARNING"
}
I
"handlers": {
"stdout": {
"class": "logging.StreamHandler",
"level": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout",
"filters": ["warnings_and_below"]
Irg
"stderr": {
"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
T
"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
I
"root": {

"level": "DEBUG",

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

11
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def

logging.
logging.
logging.
logging.
logging.
logging.

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

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

return filter

config.dictConfig(json.loads(CONFIG))
debug('A DEBUG message')

info('An INFO message')

warning ('A WARNING message')
error('An ERROR message')

critical('A CRITICAL message')

(AIDR=I 25 DfE X))

CHELTDOXSITFETLES:

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

5 HIRED ORIRESGD A TEETY:

WARNING
ERROR

ERROR

INFO
WARNING

$ more *.log

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

CRITICAL - A CRITICAL message

- An ERROR message

CRITICAL - A CRITICAL message

- An INFO message
- A WARNING message

12




6 SRET—/1\DHI

0 ZEREREY — "R H S EY 2 — L ORITT:

import logging
import logging.config
import time

import os

# read initial config file

logging.config.fileConfig('logging.conf')

# create and start listener on port 9999
t = logging.config.listen(9999)
t.start()

logger = logging.getLogger('simpleExample')

try:
# loop through logging calls to see the difference
# new configurations make, until Ctrl+C is pressed
while True:
logger .debug('debug message')
logger.info('info message')
logger .warning('warn message')
logger.error('error message')
logger.critical('critical message')
time.sleep(5)
except KeyboardInterrupt:
# cleanup
logging.config.stopListening()
t.join()

ZFLTIZ7ANEAEZIIMSTED T 7 A NEF—NIEBZRATZ VT NTITH, ZRITEE> TR F Yy a—
FEZHLVB ZHHFOFREL LTHRICE->TBEET:

#!/usr/bin/env python

import socket, sys, struct

with open(sys.argv[1], '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...')

(RDR=212Hi <)
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(AIDR=I 25 DfE X))
s.send(struct.pack('>L', len(data_to_send)))
s.send(data_to_send)
s.close()

print('complete')

7 70v 2793 handler 5

L EYE, logging Z{ToTWA ALy FE2 70y 7€ FIZ, handler BEI K LBV EWITRVWE Z23H D
9, ZHUEI Web 77V 75— a > TREILS DB TTL, DBbAAMDODIFVATHEXBZFETT,

BELHI 722 2 EDOIEHIEVTW, BIEEDaY b r— AN HEZ VL OB OHET (Fl 213, FRak<
TH=RVADRA =)Ly NI —=2 DA 7 7F) SMTPHandler: 23 X —/)L% ik 2 DIZKREID D% Z LT
T LU, FEAYDRY v Y —2%F7-< handler 1370y 73 2A[REMHH D F3: SocketHandler 12 &
2B TX X, BT DNS ADWEDE LWV  THEVWLEEITS 225D T (2L TIOMWEDEL
X, Python D XD TOBRZDFOEHIRN. Y7y bIATI7VDHENE ZAHICHLAREEDHD ),

FERED 1 DIF, 28— PICHBEL 727 T e —F 2 WS Z 2T, RHIDS— NI, 7 4 =< Y ADERRA
Ly K57 72X 5, QueueHandler 72U % 7 & v F L7z logger T3, ZO logger 1ZHIZ, T RKEW,
HEVIFEHBROBR LR o7 F 2 —ICEZIALLIT T, F2—"OFZAAITHEE T SWHET LET. RO
Z1Z queue .Full fiA 2 X v v F T 2RMERDH 200 LOLERA, DL NI+ =<V AT VT 4 HILRAL v K
EROIATIVOMBETH SO, 2D L% (QueuweHandler 7% 7 X v F L7z logger ICDOWTDFER
ZRAT) FXaXy McHEVTBEEL x5,

2 OH®D 8— FlE QueueHandler D XtAE] L L THESH 472 Queuelistener TF, Queuelistener 13 TH v
ZAT, ¥a2—t handler 2 XN, AT QueueHandler (% L < 1Efid LogRecord DHIHIT) 26k bz
LogRecord Z ¥ 2 =2 6275 AL v FZEH L %9, LogRecord ZF 2 —A HHUD 1 L T, handler 12 L
TR EEET,

7HEL 72 Queuelistener 7 7 A% FH DX VU v M, EH D QueueHandler N L T1 DDA Y AX Y AT
logging T& 2% Z & TY, BAFD handler DAL v FRIHRZME - T handler T ICAL Yy FZ2HFOXDIET o
LYY —RIZRE LD ET,

ZD22007 7 AEFATAEITT (import IXEME):

que = queue.Queue(-1) # no limit on size
queue_handler = QueueHandler(que)
handler = logging.StreamHandler ()
listener = Queuelistener(que, handler)
root = logging.getLogger ()
root.addHandler (queue_handler)
formatter = logging.Formatter (' : ")
handler.setFormatter (formatter)
(RDR=D12Hi <)
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(AIDR=I 5 DREE)
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()

FTTHERDIS AL FT:

[MainThread: Look out!

AR

FAROHEIFHICHEB 2 — FIZIiZOoVWTOB DO TR, BLABLRF I IS FIZOWTTLRED, I
FAfia—FRxy bV =2, HB20VET7 7 ANV REIDHDOBRF Y I TEZS (AR IMLV=T2Tay
ZLULTLEYD) MECORDZAREELRDH 2 Z L ICIFEBRTRNETL XS, ZhEFVW2rouaxy rp
asyncio N#CITHON S Z e BHHTT, MS2OIERBIa— 17 SV r—>ayofTtlibhTws;
B BFXIRE LT e —F o T iib 7y 73— Fd Queuelistener AL v KA
TEITEIND LI LTBLIEPRBEVTL & 9,

N— 3 ¥ 3.5 TEHE: Python 3.5 DAL, QueueListener 7 7 RFHICF 2 — bR Moz X vt -V %,
VLT R o TV B ZNENDANAY FT—IZZIFELTVELL, (EWVWIDH, LLT 4 LR =1 ¥ 735l
T4 R, DED, Fa—MHLENTVEIEMTUEINZ VWS ZEPEEINTVWE D 5HTT) Python 3.5
LTI, ¥—7— R¥2 %358 respect_handler_level=True #J AF—DaAY 77 XR—IZRIFET &
T, ZOEFAEHETLZIEDTELLI B> TVET, ZADBTOID L, Ay E—TDLRAZENY T
FT—DLVEHBEL T, 25552 eBWYIRIGEDAHA, Xvt—I%AY K7 —ICELET,

8 Xy hT7—2L®D logging TR FDEZ(S

QAR MRy P —ZBUIEEL., ZEWRTEREUEL/-WE LEL £ 5, SocketHandler 4 ¥ A X
¥ R & EEIRD root logger 127 X v F3AUL, EHICHBETE F3:

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

(KDR=212HE<)
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(AIDR=I 5 DREE)
# an unformatted pickle
rootLogger .addHandler (socketHandler)

# Now, we can log to the root logger, or any other logger. First the root...

logging.info('Jackdaws love my big sphinx of quartz.')

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

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

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

logger2.error('The five boxing wizards jump quickly.')

ZEWTIT socketserver TV 2 — LB FoTZES VI L RERLTEBXE 3, ELFEA T 0S5 0% 0L
TITRLET:

import pickle

import logging

import logging.handlers
import socketserver

import struct

class LogRecordStreamHandler (socketserver.StreamRequestHandler) :

"""Handler for a streaming logging request.

This bastcally logs the record using whatever logging policy %s

configured locally.

mmn

def handle(self):
nwmn
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.
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:
(KDR=12HE<)
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chunk = chunk + self.connection.recv(slen - len(chunk))
obj = self.unPickle(chunk)
record = logging.makeLogRecord(obj)
self .handleLogRecord(record)

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

def handleLogRecord(self, record):
# 1f a mame 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
# 15 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) :

mmn

Simple TCP socket-based logging receiver suitable for testing.

mwmn

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()],
o, a,
self .timeout)
if rd:
self .handle_request ()

abort = self.abort

(RDR=D1Hi L)
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def main():
logging.basicConfig(
format=" ")
tcpserver = LogRecordSocketReceiver ()
print('About to start TCP server...')
tcpserver.serve_until_stopped()

if __name__ == '__main__

main()

FITH—ANZEHLTBE, R IA4A 7V 2EBILET, 77472 MITE, aryy— i3 s tihsh
FHEA; P AAITEATDOLI B Xy -V Z2HIZTT 23T TT:

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.area2 WARNING Jail zesty vixen who grabbed pay from quack.
69 myapp.area2 ERROR The five boxing wizards jump quickly.

EE pickle KIEWL 22D F VA TEFaT 4 LOMERDD TS, ZALBEET ZHAII
makePickle() XYV v FEF—N—F A4 FILREI V7 IAXFHEEREL T, ThEH5 k51T EEDR
JVT I ERBETSAZIEHTEET,

8.1 e OOF IV Y DI RFT—%ZRITTS

B o Xy 7)) 2F—%FEITT372DI12iE, Supervisor DL 570 AEHY — LB S HDERD B0 D
LNER¥A, 255D Gist I& Supervisor Z{f > T L DHKEER FITT 27D DBERKEBD 7 » £ L 2L
TVWET, UTD7 7 A VHREIT D £

77Tl BEY

prepare.sh B OB 2 ¥ $ 5 Bash 227V 7' b

supervisor. V2AF—NLFTaEAD web 7 TV Ir—3 a VDD EE &L Supervisor DX
conf E7 7 AL

ensure_app.sh  Supervisor 23 LELORETHEITESNTNS I 2RAET 5720HD Bash X2 Y 7 b
log_listener. BHIANYVIEZELTIZ 74 NMIHRTEY 7y NV RF—=TBT T4

19

main.py VRAF—ZEHINLY ry V@l TrX Y 7R ETT 3R web 7 7V 5 —> a >
webapp. json web 7SV 5 —2ar DD JSON FE7 7 4 L

client.py web 77V 5= a v EET 572D Python 227V 7 b
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http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

ZDweb 77V r—>a i VIR MNRUHET 3EBOY —H—T 0 A2 EH TS web 7TV r— 3
VY —=N=TH 3 Gunicorn ZffioTVWET, ZZWZhle LTEFLREIZ. BROT - =202 LTHY
WCHET 22 e BRI 77 A NICEERAABETIZENTEZPERLTVET — V= -2 TY 7V
PV RF—2BELTRIZHZALDTT,

IRBEDT7 7 A NERTDICIE, POSIX BRIRICBW T T 2{THR o TL 72X W
1. Download ZIP R&Z > %ML T Gist 2 ZIP 77— 4 72 L TX vy >a—RLTLEEW,
2. T—=HATIT7ANEBRIZ v F T4 L7 PVIZEHLTLIEZ W,

3. D= DIZ, A7 F7vFFT 4127 b VIZBWT bash prepare.sh #FETLTL X W, T4 XD
Supervisor D 7 7> A LB XUIRT 7 7 A VD7D run + 77 4 L7 bV, BLU bottle, gunicorn
Z LT supervisor 4 YA b — L ZN MBS Z &L venv 77 4 L7 PUDBERINET,

4. bash ensure_app.sh %34T L T Supervisor 23 FFLOFETEITEINT VS Z e 2R L TLZE W,

5. venv/bin/python client.py #EITLT web 7 7V = a VY ZEEILTLEZ W, Zhickbur
WKLa—FAEZAENZETTT,

6. Tun V7T 4 LI MV IZDHBUET T 7 A NEBFHNRTLIEZ WV, BHOu X, % — app.logx 12—
TRHHDT7 7 ANICHBIETTY, R WERR 2T —H—7Fat R & » CIERERV B TUATICALE
ENB72D, REDHRE - BRI D THA,

7. YAF—¥ web 77V — a vid venv/bin/supervisorctl -c supervisor.conf shutdown % 52
T3 Tovy PRV TEET,

HDZESI BN ETITN, TAMRETHRELLR— FDRIORELHRELTLE - GE RET 7 A LE2E
ET2REDRDH L0 LNEE A

9 JYTFFAMEREOJEREAICMHMT S

i3 m ZEti b e e BB OO LIFICE S NI X —RIZMATay 73 A MRz aDnwI L d
HBHTLED, ReZE v VI—=I 7TV 5 —>a >y T, 7747 MNEBOWER (Fl: VE—b I 747>
FO&HG, IP 7 RLR) IR L TEELVWE B o2 LEL & 9, entra 287 X=X % ZOHIMNZES
TEHTEFITH, WOTHZOHETHRZETOMNEFLPLD T DR FV A, F8EHZ LI Logger A
VARV AT HIARRITEON LSS LILERAD, EM LT Logger 4/ VARV RFH—RY AL T a
YTEINENZVDT, ZRUIRBWTA T 7 EIEERAERA, ZORNIHENLREETIZRVIS LLERADN
Logger 4 Y AX Y ZADMERMB 7 7V 7r— a O T ZiLikhiiihbits L)L DR EIKIET 5855, Logger
A YRR Y ZDMERAHEE FEGRIRIC R S0, BESHL R £3,
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https://gunicorn.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

9.1 LoggerAdapter ZfE>7-0> T+ X MERDIGE

logging 4 X b DIFH e —fEICHIE N2 a2 7% X MEWRZE ST HR 5T, LoggerAdapter #ffi5 Z &
T, ZDZF A3 Logger DL HICHZ S K5 IZE&EH S TWT, debug(), info(), warning(), error(),
exception(), critical(), log() DEXY v FEIFUIHEESZ X5 IXK-oTVE T, TNHDXY v FIEHET
% Logger DX Y v FERUGIHEINSZDT, “OoDMEMHBEZTHES TN TEEXT,

LoggerAdapter D4 ¥ A X ¥ AZAR T 5 HEICIE, Logger 4 Y A X YA a Yy 7 & A MEREZIND 7= FER
(dict-like) DF 7Y =7 + %EL %3, LoggerAdapter DU ZFsH A Y v REMNUHT &, FFHLEa > Z b
Z 7 REEINIZB T D Logger 4/ VARV AREHEL, ZOMEary 7 XA MERE ZOZFHEINIZMUHLIC
HiAAE T, LoggerAdapter Da— Ko LIKEH L TAE T

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

self.logger.debug(msg, *args, **xkwargs)

LoggerAdapter @ process() XY v Fpay7* X MRz v Z7HINCMA 25T, £ 2 TlER Ziliit
CHLDOA vy =Y =T —F5lEEIH, MLIN (AREEDDH2) 2o DIEREZE T OB H— DI
CHLICELELES, 2OXY Yy FOT 74V PEETEX vy —JITLOE XTI, F—7— FjlEucida
VAN RCEINFHEFERA TV 27 P EEE LT Textra” F—2HAINE T, dHAA. MUOHLERIC
Yextra” ¥ —7 — P2l o HGAIREMED BP0 D LS EHEESINET,

"extra” WA F|RITFHEREA 7Y 2 7 P OFHDIED LogRecord f Y AKXV AD _ dict. ITv—IYEN3B
2T, HHEEA T2 POF—FH 5> TWVW5 Formatter FHBE L TXFIEIRAXTA XTEEICTES
ZEeTT, TNLADXAY v FORERE X T2 2IEa Y THF A MERE X v =Y DFIRHRAICOR TV
123, LoggerAdapter 75 process() ZEL XA NI AL LAY T I IR %2 Z e DRERIZITT
Fo RICBT2DIEIZDI I ARMF /BT, avAbF 7 axTHbNs FHERE A 7227 MIEDIRZHWV
PRERDOPHRLTVET:

class CustomAdapter(logging.LoggerAdapter):
Thts example adapter expects the passed in dict-like object to have a
'connid' key, whose wvalue in brackets is prepended to the log message.
def process(self, msg, kwargs):

return '[//s] ' % (self.extral'connid'], msg), kwargs

INERDEIITHD ZENTEET:

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

20




ZHNT. 2D adapter BHTEZ LAZR2TDOA XY MIX LT, some_conn_id DD R 7 X vt —Y DHIZE
a3,

AVTFAMERERIOHIC dict UNDF TSV bZES

LoggerAdapter (ZHET DIEXAY D dict TR THHVWER A, __getitem__ & __iter__ ZFHELTWVT
logging DFFED XS WWRA 27 FADA VAR ZAZRAT2 e N TEFT, Zhid (dict DEMEIESHN S
DR L T) [HEENICERTE 2D THERTT,

9.2 Filter ZfFE>7=>7T* X MERDIEE

Z—PERD Filter 2o T /HNCa >y 7F A MEREMAZ L HTEET, Filter 4 Y AKXV R,
XN 7= LogRecords 2BIET 2 Z e B TEE T, 2 LD, EYIR 7 +—~< v FXFEHIRHEL S Formatter
ZffioT, O 2EMEZHLIEMT 2 HERET,

BlZIE. web 77U r—sa>T. MRS Y 2T b (R13 PRI L b ZOEERHD) X ALy F
1 —7% )L (threading.local) REEUCRIFEL T, Filter 267 7€ A § 5% Z & T, LogRecord IZVY Z T A LD
Bz BMTEET, flRIE VE—FIP 7 FLARVE— PZ—FDL—FHIIT 7L ALLWESL, LD
LoggerAdapter O Xk 5 ITJEMA 'ip” % 'user’ 2S5 LWV o2k 5ICTT, ZDHE. ML 7+—~vv FX
FHNZ o TUTIORT LB X5 7N 2GEoNET, ZHERXZ VY T FofITT:

import logging

from random import choice

class ContextFilter(logging.Filter):

mwmn

This is a filter which injects contextual information into the log.

Rather than use actual contexztual information, we just use random

data in this demo.

mwmn

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

def filter(self, record):

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

return True

if __name__ == '__main__"':
levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR, logging.CRITICAL)
logging.basicConfig(level=logging.DEBUG,
(KDR=2128i<)
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format="'

o Y

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

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

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

al.debug('A debug message')

al.info('An info message with

for x in range(10):

1vl = choice(levels)

', 'some parameters')

HIDR— % 5D E)

IP: User:

lvlname = logging.getLevelName (1vl)

a2.log(lvl, 'A message at level with ', lvlname, 2, 'parameters')
FTTsL. UTDLSITRD %3
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

22




10 contextvars DF|

Python 3.7 DIF#, contextvars £ 2 —/LIid threading ¥ asyncio QMO LD =— X Zfii/z5a > 7
FA PO —INBERERBELTOET, COXA TOZERIA Ly Fu—h A BRAEBITHEL THE T, LT oM
B, IAFRALy FREIBOWT, WL T web 77V =S a YiIZko T IRV 72X NEHED &5
RAMEDO AR EDIHHRE e DIcun 72/ ATEE20 2 RLET,

FHHD /=, E U Python 7at X ETHED T4 77V EMoTWBHIL1ZEBD web 7 7V 75— a v
HBELLET, ZhOD7 TV r—yarvd, 7947 bDIP 7 FLAR HTTP V7T A MXY v F, B&
V2747 PDA—YF—HDX57%aryTF X MEFEOHRZEMERE LTEALBHGOR 72, Ll 5
A7) (DY 7 TR MU D DD —F) oK T TV r—arour 7 7 A LNEYNIHR D [T 3 7z
DIWFEED XIS LAELRBWTL &2 ?

ZIT, A7 7VIBUTOa— R THRTZ2ZeNTELLLET:

# webapplid.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)

BED web 7 7V r—2 a ViF 2 DD 7 T R Request & WebApp, ICX o> THIT 22 TEET, 2
NHEEBEDORAL Y FbEhiz web 77V 7 =2 a Y HBED XS CEET 202 BENCHEDLTVWET - F
HKbb&V 7T A MIAL Yy RTUEINZKRNTT:

# main.py

import argparse

from contextvars import ContextVar
import logging

import os

from random import choice

import threading

import webapplib

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

class Request:

mwmn

(KDR—12Hi<)
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A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
def __init__(self, method, ip, user):
self .method = method
self.ip = ip
self.user = user

# A dummy set of requests which will be used in the simulation — we'll just pick
# from this list randomly. Note that all GET requests are from 192.168.2.XXX
# addresses, whereas POST requests are from 192.16.3.XXX addresses. Three users

# are represented in the sample requests.

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

# Note that the format string includes references to request context information

# such as HTTP method, client IP and username

formatter = logging.Formatter('/ (threadName)-11s J(appName)s J(name)-9s J(user)-6s J(ip)s
</ (method)-4s J(message)s")

# Create our context wvariables. 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):
nmnn
A filter which injects context-spectific information into logs and ensures
that only information for a specific webapp is included in its log
mmnn
def __init__(self, app):
self.app = app

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

record.user = request .user

(RDR—1HE< )
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record.appName = appName = ctx_appname.get ()

return appName == self.app.name

class WebApp:

mwmn

A dummy web application class which has its own handler and filter for a

webapp-specific log.

mwmn

def

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

process_request(self, request):

win

This ©s 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 wvars before doing anything else.

nmn

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')

(RDR=D1Hi L)
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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)

# 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 requests' 7 (app.name, app.num_requests))

[ 1.

if _ _name__ == '__main__

main()

FHEOa-—FEFETTIE, BEZETDV TR D appl.log IZ. Y F0D app2.log IZF NPk
N, FARRICETOY 7T A MY app.log WKELEEND ZEDBDPBETL & S, ZNEND web 7TV r—> =
VEEORZZENENDO T TV r—yaryhrooun sy NIRRT EEA VI A MERBFERL v
FRENTVS (Thbb, HXI—V IR FOBREHICO 70T L dICHAS) 1ZFTT, 20O 2Iidld
Toyzilavwy FOENZEVPRENTNET:

~/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
(D=2 12%i<)
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Thread-3 (process_request) appl webapplib
Thread-5 (process_request) appl __main__
~/logging-contextual-webapp$ head -3 app2.
Thread-1 (process_request) app2 __main__
Thread-1 (process_request) app2 webapplib
Thread-2 (process_request) app2 __main__

~/logging-contextual-webapp$ head app.log

Thread-1 (process_request) app2 __main__
Thread-1 (process_request) app2 webapplib
Thread-2 (process_request) app2 __main__
Thread-3 (process_request) appl __main__
Thread-2 (process_request) app2 webapplib
Thread-3 (process_request) appl webapplib
Thread-4 (process_request) app2 __main__
Thread-5 (process_request) appl __main__
Thread-4 (process_request) app2 webapplib
Thread-6 (process_request) appl __main__

jim
jim
log
sheila
sheila

jim

sheila
sheila
jim
jim
jim
jim
fred
jim
fred

jim

192.
192.

192.
192.
192.

192.
192.
192.
192.
192.
192.
192.
A&,
1O
192.

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

1563

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

147

168.
168.

168.
168.
168.

168.
168.
168.
168.
168.
168.
168.
168.
168.
168.

-1

-1

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

153

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

147

W N W N WNDWNDNDDN

.21
.21

.21
.21
.20

.21
.21
.20
.21
.20
.21
.22
.21
.22
.21

HIDR— % 5D E)
POST
POST

Hello from webapplib!

Request processing started

GET
GET
GET

Request processing started
Hello from webapplib!

Request processing started

GET
GET
GET
POST
GET
POST
GET
POST
GET
POST

Request processing started
Hello from webapplib!
Request processing started
Request processing started
Hello from webapplib!
Hello from webapplib!
Request processing started
Request processing started
Hello from webapplib!

Request processing started

11 A\ RSHATOAYTF X MERDHGE

Handler I ZNZR—HD 7 4 L X EMECHFH > TVWET, ar7F XA MERE, loNY FIZRLT
7 < LogRecord IZfIMULZWHA., UTIRTAZUT I+ X 5ic, EELa-FE2REETI2RbHICH LY
LogRecord ZiRT 7 4 VA ZHi5 Z e W TEET:

import copy
import logging

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

return record

if __name__ == '__main__"':

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

formatter =

logging.StreamHandler ()
logging.Formatter ('

from

27
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(AIDR=I 25 DfE X))
handler.setFormatter(formatter)
handler.addFilter(filter)
logger.addHandler (handler)

logger.info('A log message')

12 #ROTOCL DS DE—T 71 ILADOJEEER

0 JERIEA LY FE—T7ThHD, BH—7mL2DEBDAL v F2LDH—7 » L AADr ZRiER— b
TNTVET 2, #HIOER »o0HE—T7 7 4 L Du VI E—F ThERA . BERS, HED
THELRAZELWTH—D T 7 A AADT7 72X EIULT 2 EEED LD Python ITIFFELRVHI ST,
BEOTa AL 6H—7 7 A AANB 7R LRI RLRVEL, RO BRVWAEIR, TRXTOT e
SocketHandler IR LT ZEkZ2iTWV. MV L2702 LTY Ty b —ANEZFHLTILTT, Y7y b
F=NEY Ty bROTARST 7 7 A MR T 2HEHLET, (ZOKBELFEITT 201, BEIFEOTut X
D1ID2DALy FEEIDYTZZLHTEET) COH TlE. 2O7 7B —F 2 oI MiccF#ELLTVETS,
BET2Y 7y MZET I ADEENTVWEDT, 77V r—ya YICHABADTDOHFES L LTHERAT
X5TLx9,

BEOTa AN 7 74 AANDT7 72 RA%EFT % 72912 multiprocessing €Y 2 —JL O Lock 7
FSAEF o THBEDOAY FI2EL N TEET, BIfFD FileHandler ¥ 20H 727 5 RIBEDO &
Z % multiprocessing ZFIH L TWERBAN, FREFHATL2L5CR 22 LOLERA, BIIEOL T A
multiprocessing EY 2 — AT 20 v JHREIZ T RTO T T v FR—ATEEST 2 DI TIERVWZ 2 IZHE
BELTL72ZE W (https://bugs.python.org/issue3770 Z8),

AaFiEe LT, Queue £ QueueHandler - T, WL FFRELAT7 TV r—2a>D 12070k RIC2T
D logging A NV M E2EBZENTEET, XOFNIZNEITI HEZRLET, ZORFITIIMIZL % listener 7
T 2D T at X5 5K SN event BZITED ., ZHEMED logging HEWC L7z > TIRIFLE T, Z
DHNIFEEDFHED 1 D%RLTWEET (FlZIR, listener 7t 2% 7S 21840 DI listener AL v K& {#
HSTLHTEZT) TTH, Z4Uk listener &7 7V 7 — a YHNOMOD 7 vt A TrEEICHELR 2 FER M S Flc
o TWVWBDT, BHDERIIELZa— F2ESMERITRLTL & S

# You'll need these imports in your own code
import logging

import logging.handlers

import multiprocessing

# Next two import limes for this demo only
from random import choice, random
import time
(RDR=212HE <)
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(AIDR=I 5 DREE)
Because you'll want to define the logging configurations for listener and workers, the
listener and worker process functions take a configurer parameter which ts 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 rTeceived records.
In practice, you would probably want to do this logic inm the worker processes, to avoid

sending events which would be filtered out between processes.

HOH oW W W W W™ W™ R R R

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 J(processName)-10s J(name)s 7 (levelname)-8s J(message)s')
h.setFormatter (f)

root.addHandler (h)

# This is the listener process top-level loop: watit for logging events
# (LogRecords)on the queue and handle them, quit when you get a Nome for a
# LogRecord.
def listener_process(queue, configurer):
configurer ()
while True:
try:
record = queue.get()
if record is None: # We send this as a sentinel to tell the listener to quit.
break
logger = logging.getLogger (record.name)
logger .handle(record) # No level or filter logic applied - just do it!
except Exception:
import sys, traceback
print ('Whoops! Problem:', file=sys.stderr)

traceback.print_exc(file=sys.stderr)

# Arrays used for random selections in this demo

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

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

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

'Random message #3',

(RDR—1HE< )
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# 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 ts 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' 7% name)
for i in range(10):
time.sleep(random())
logger = logging.getLogger (choice (LOGGERS))
level = choice(LEVELS)
message = choice (MESSAGES)
logger.log(level, message)

print('Worker finished: //s' % name)

# Here's where the demo gets orchestrated. Create the queue, create and start
# the listener, create ten workers and start them, wait for them to finish,
# then send a None to the queue to tell the listener to finish.
def main():
queue = multiprocessing.Queue(-1)
listener = multiprocessing.Process(target=listener_process,
args=(queue, listener_configurer))
listener.start()
workers = []
for i in range(10):
worker = multiprocessing.Process(target=worker_process,
args=(queue, worker_configurer))
workers . append (worker)
worker.start ()
for w in workers:
w.join()
queue.put_nowait (None)

listener. join()
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D227V OHFET, logging # XA > 7Rt ADFIRL v FTITS H:

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 = q.get()
if record is Nomne:
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 (qh)
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):
1lvl = random.choice(levels)
logger = logging.getLogger (random.choice(loggers))
logger.log(lvl, 'Message no. /d', i)

if __name__ == '__main__"':
q = Queue()
d =

'version': 1,
'formatters': {
'detailed': {
'class': 'logging.Formatter',

'format': '/ (asctime)s J(name)-15s J(levelname)-8s J,(processName)-10s J(message)s'

i
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO',
i
'file': {
(KD<R=212%i<)
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'class': 'logging.FileHandler',

'filename': 'mplog.log',

'mode': 'w',
'formatter': 'detailed',

Fo

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

To

'errors': {

'class': 'logging.FileHandler',

'filename': 'mplog-errors.log',
'mode': 'w',
'level': 'ERROR',
'formatter': 'detailed',
Fo
Yo
'loggers': {
'foo': {
'handlers': ['foofile']
¥
Fo
'root': {
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
Fo

}
workers = []
for i in range(5):
wp = Process(target=worker_process, name='worker /d' 7 (i + 1), args=(q,))
workers. append (wp)
wp.start()
logging.config.dictConfig(d)
1lp = threading.Thread(target=logger_thread, args=(q,))
1p.start()
# At this point, the main process could do some useful work of its own
# Once it's done that, it can watit for the workers to terminate...
for wp in workers:
wp.join()
# And now tell the logging thread to finish up, too
q.put (None)
1p.join()

2B BIIFFED logger IFREEMA T 2611272 > TWE T, foo logger & foo ¥ 7 X TLDHDETDA N
¥ b % mplog-foo.log IZRTFT 2 FFl72 handler ZFfoTWEF, ZhIX A4 Tt Ao log I THED
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M. (logging 4 N> M worker 7 0£ ZFITERSNETA) & X vt — 2 WIRHAEHNLET,

12.1 concurrent.futures.ProcessPoolExecutor OFH

HbL. V—Hh—7ut 2B EEHT 35 7-DIT concurrent . futures.ProcessPoolExecutor Z W\ DTH
. DUES AIETTF 2 —21E20ERHD T, ROXIBAEDODRDLDIC

[queue = multiprocessing.Queue(-1)

RDa— Rz T20ER3HD T

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

ZLT, RDES5BT7—H—AFRaA— Do T 5 L:

workers = []
for i in range(10):
worker = multiprocessing.Process(target=worker_process,
args=(queue, worker_configurer))
workers . append (worker)
worker.start ()

for w in workers:

w.join()

RDOESICEELET (BPNT concurrent. futures 4 Y E— b T30 ENZVWESICLEL L)

with concurrent.futures.ProcessPoolExecutor (max_workers=10) as executor:
for i in range(10):

executor.submit (worker_process, queue, worker_configurer)

12.2 Gunicorn & uWSGI ZRWf- Web 77V — 3> 5704

Gunicorn % uWSGI (%723 2T 25 0D) 2o T Web 7V r—>a v 27 7uf 323548, 774
7YMNDY A NEMET 272D B0V - —T o ARELSNE T, ZDLIREBETIE, web 77
F—2a iZEHET 7 ANVR=2ADNY K7 2EZ Z 2 E#HTTL 2 &0, RO DIZ, SocketHandler % {f - T
AMo7ae2e LTEET 2V AF—IC web 77V 75— arypbn %2k E5T5 XL T IV, 2l
Supervisor DX 5 RSB RAEHY — L 25 I TRETEET - F LG ERFOOF VIV Ty FDUR
FT—ZRTITB 2SR TS,

33


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

13 77M)Ve0—7—+93

0777 ANNRDHEZRESITGELES, HILWI 7 AL ZHWTZIRCR 72RO W ehHDET, 207 7
ANEDLIEIZTRL, ZOBDT7 7 AADPERINZELT7 7 A VEERL, 77 A LOBDBREIBHIR LW
ZrdHBTLEI. ZOFARZ—YDDIT, logging »¢v 7 — 1% RotatingFileHandler ZEftL T\
3

import glob
import logging
import logging.handlers

LOG_FILENAME = 'logging_rotatingfile_example.out'

# Set up a specific logger with our desired output level
my_logger = logging.getLogger('MyLogger')
my_logger.setLevel (logging.DEBUG)

# Add the log message handler to the logger
handler = logging.handlers.RotatingFileHandler (
LOG_FILENAME, maxBytes=20, backupCount=5)

my_logger .addHandler (handler)
# Log some messages
for i in range(20):

my_logger.debug('i = Jd' 7 i)

# See what files are created
logfiles = glob.glob('/s*' 7 LOG_FILENAME)

for filename in logfiles:

print (filename)

ZOMRE LT, 77V =2 aroulZBRO—ETHS. 6 2IXHn7 s A ABBEONETS:

logging_rotatingfile_example.out
logging_rotatingfile_example.out.
logging rotatingfile_example.out.
logging _rotatingfile_example.out.

logging_rotatingfile_example.out.

g W N

logging rotatingfile_example.out.

BHDT 7 £ MWD TH logging_rotatingfile_example.out T. ¥4 XD ERITET 27 NICHEERT .1
R ATICESEEINE T, BICH 2Ny 77 v 7 7 A VB ZDIRFHA 7V X Y FER (1A .21
2BRY). .6 77 ANMEHEINE T,

o2, 2 TRMRAHIRDIDIZT 7 A VDRE S 2R DN RMEIRE L TWER T, EBRCHES & 2
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mazBytes & BYIRMEICERE L TS W,

14 BD format X2 I)ILzFIBT 3

logging % Python #&# 5 4 72 VIGEMEX N, X v -V RENRABT T r—<v b T23HE—DHEI
% o7+ —<v FTL&, ZD%, Python I[ZIZH LWFH T + —~< v ML LT string. Template
(Python 2.4 TEM) & str.format() (Python 2.6 TEM) 23hMbH D £ L7,

logging ¥ (3.2 2»5) ZD 2 DDEMEINAT +—~< v FiEZ Y KR—FLTWE S, Formatter 7 7 XM
style LWOHFIOF 7> a v DOF =T = FEIBEZITIWD £3, ZOFT 7 4L MEE ') TITH, fuc {' &
'$' DHEEARET, ZTMEND 7 +—< v FHEIMIGL TWE T, BAFEHMEIET 7 40 MEIC X o THER X 1L
TWETH, BI/RIVIC style BIEZFEE T2 Z 2 T, str.format() % string.Template % f# - 7= format %45
ETLENTEET, ROHNIZOHWEEE > TATVET:

>>> import logging

>>> root = logging.getLogger ()

>>> root.setLevel(logging.DEBUG)

>>> handler = logging.StreamHandler ()

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

>>> handler.setFormatter (bf)

>>> root.addHandler (handler)

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

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

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

>>> logger.critical('This is a CRITICAL message')

2010-10-28 15:12:11,526 foo.bar CRITICAL This is a CRITICAL message

>>> df = logging.Formatter('$asctime $name $ $message',
style='$")

>>> 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

>>>

R hEIN 207Xy —YD format &, A v =Y ZAERT 2HNITRTHIL TV Z L ITHER
LTLEE W, RDOFITHRZ X512, Xve—IZENRTIHOTIE % 2RI TOES:

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

logging D L (logger.debug() % logger.info() R E) & B X v =Y D7DITES L 232 T
53, F—U N REENZIUET 2L 204 Ty a VRIGET 27072 IfEbNE T, (B2, exc_info
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F—U—FEBEME-sTa 7 Z2HWE FL—ANy ZIEWMEIE LD, extra ¥—V— FlHzfioTr 72t
53 2EBMOa> 73X MEREZIEELE T, ) logging v 7 —JEHNET % 2> T format XFH & 51%%
~—YLTWBDT, str.format() X string.Template %o T logging MUK THITETHA, HF
D logging FEFHY Lk %-format Zffio TW2 DT, BAEMED-DICZ DI 2EE T2 Z LT TEER A,

Lol, (128 Mo TR ZRvb—VET 4=y FFBHEEBD EF, BFR»L—VIHEEDAT
Yz h% format XFHNE LTHEST Z 2 TE, logging Ry 7 —J R FDAT7V 27 MWL T str() %ffio
THEBED format XFHNEERLE T, XKD 2OD7 7 A2 RTLZI W

class BraceMessage:
def __init__(self, fmt, /, *args, *xkwargs):
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)

Eb56D27 7 A% format XFHNDROYICHHLT, {} 2§ 2o THEEOT 7D "%(message)s”, "{mes-
sage}”, "$message” THIE X N7z "message” TR EZERT 2 LD TEET, ZUIMDP B ZID /2nwe FiZ
HIEIIIEFENCC WI FREGTTN, _ (TYX—RA7 2D — gettext.gettext () RZ DT X<
IV TR LTEDNE T VX —R2a7 1 DLRRALZVEIIZ) BREDFENRTVWIA VT AZMS Z 2T
EEEI I

D25 2% Python KIEEFNEEAN, HADA— FIZaRLUTHES DRMHETT, ZhsidRoflo Xk
SICLTHIATE ST, (EDZ J RAH wherever L WIEY 2 — L TERSINTVS EREL ET):

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

>>> class Point: pass

>>> p = Point()
>>> p.x = 0.5

>>> p.y = 0.5
>>> print(__('Message with coordinates: ( 0 DR
point=p))
(RDR=D1ZHi L)
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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
>>>

LOBITIET =<y POEWEERRT/20DIC print () 2o TVWETH, bBAAEBICZIOHE TR 7 E2 1))
351213 logger.debug() ¥ ZENE T,

EEMRE LT, SOHEZERERRT 53—V ADRFI LT 4 1ZH D FHA, EED 7 +—~< v MEIEZ logging
DFEPH LR TIER L T, X v —IERIC handler &> THAHIh2 e 22D 3, (Hhahikwi
L7 4=y PHINFEVA) ZDD, TOHETHERLRZVEWITRVDIZ, BIMOFEMBERCFEHNZT T
FRLFIBBELRENEWITRWI ERTT, Z4UE A XXXMessage 7 7 ADAVA NI 7 XEUNHLD
YR IR aHN =T LPENDLLTT,

RDFID & 512, LoggerAdapter ZFIH L T LMz k5 BB EER T2 HEDHD T3

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!')

[ 1.

if _ _name__ == '__main__
logging.basicConfig(level=logging.DEBUG)

main()

EDAZ Y 7 1k Python 3.8 DI TIX Hello, world! ¥ WH X vt —2%n 3333 T,
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15 LogRecord DN RARZYA X

2T D logging 4 N> M& LogRecord DA Y AR VA LTREHINE T, ARV O ZDBE ST logger D
LARLVTT 4 VR IR o158, A XY b DOEHR%E & LogRecord M X . Z D logger (&, propagate
DN 72 2 £ TO LA logger) @ handler IZIE XN EF, Python 3.2 £ TIX. ZOERPMTONLTVSEDIT 2
72T L7
o Logger.makeRecord(): MDA XY b logging 7B XA THINF T, ZHiE LogRecord ZEHEIA
TA VARV AEERLET,

o makeLogRecord(): LogRecord IZEME N2 EEZ ELHELEL TSI ET, ZHUIHy b7 —
Z# LT (pickle TG T SocketHandler #2HT. & % Wik JSON JE T HTTPHandler #FHT) #tHEZ X
- 2B E R IR E T,

ZD72DIT LogRecord TRl Z 2 %2 LI2WEAIZ. ROYEL2E LAERFIUIRD 8 A

o Logger.makeRecord() 4 — =74 KLZMED Logger %727 5 ZA%/ED, FIH LW logger ®
ENDPBA Y AR ZMEE DA, ZN% setloggerClass() %o THERT 5,

o filter() XY v FCKELRFRLRUIEZITS Filter % logger 2 handler IZ:EBMNT 2,

BAIOFIEZ, BROBRZ AT VDRADIEE LI LEGERICD ETEERA, 7477 V1M
HOD Logger DY 77 7R %EHeL L5 LT, RIBRXBRINLIA T T UDPEEED £9,

2OHDOAEFZFLAEDT —XTHELWEETH, 72k 21X LogRecord ZRIFKIL LY 77 IR %S 2
REWFTEZTEA, 7477V DOBFEEIFAL T3 logger 1Zi#EYIZ filter ZFXETE T TH, H LW logger
BEDRCEENTIRRE LRV EWTRAADET, (L Sy F—IRET2a—AZEBML, £EYa2—1L
NVTROAZETTSZ 2T, FHLW logger BESLNET)

[logger = logging.getLogger(__name__)

INTEERALZZEDRINCLIDHEATLESTL &9, HFEEIE. RbEVLLOB A —ICTD T sk
NullHandler &, 74 VX ZEBMTHILDTEETH, 77V —2a VHEED. LDEOLLIINT S
FA4 772900 H =AY FZEZWMONIHE. 74 VREFTHEINELA - EoT. ZDNYFINHD
HEo4 72 VHAREOEMZ KM L7z D3R b £8 A,

Python 3.2 LI TIE. LogRecord DAEMII, HEETE2 7 77 MUEHICKRDET, 772 b VI callable T,
setLogRecordFactory() THEERT X, getLogRecordFactory() THED 7 » 7 MU EZEBTEES, 777
F U1 LogRecord IV A 77 XML S 73T ¥ TR EN, LogRecord BT 7 4L D777 YL
THRESINTVET,

D7 T —FIEHARXRLDT 77 + A LogRecord DERD IR TOHEEZFIHTEZ LS5CLTVWET, 28
ZE BT I7AEBLIED, RO KIBARR—V R o THIZEBEZBMT 2 Z N TEET:

38



old_factory = logging.getLogRecordFactory()

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

return record

logging.setLogRecordFactory(record_factory)

D77 —FCREBORRZZIATIIVNT7 77 PV eF =24 YEIHT, BEVWRHEUBEEZ EEXLED,
BHECIM I ATV 2 EEZENE T FHFEZLRVEDIEI EVWEET, LrL, Fo 4 Y002 2TH,
2T D logging DIEFIFITH L TOFEITRD A —N—~v RIZRZ I ZRBEREE, ZOT77=v & Filter
ZRAT 22 CTREOLHENIESNRNGEEIZOAMHSRETT,

16 Subclassing QueueHandler and Queuelistener- a ZeroMQ example

16.1 Subclass QueueHandler

QueueHandler DY 727 5 R EFEoTRA vt —I%MDF 2 —, FHlZIX ZeroMQ @D ’publish’ ¥V 7 v MIEET
B2ZEMTEET, TORITIE VI y PZINEoTZN% handler 2 (queue’ & LT) ELET:

import zmq # using pyzmq, the Python binding for ZeroM

import json # for serializing records portably

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

class ZeroMQSocketHandler (QueueHandler) :

def enqueue(self, record):

self.queue.send_json(record. _dict__)

handler = ZeroMQSocketHandler (sock)

HHAARLE T BZRDOFRETTHTEE T, socket BIEDDICHERIERE handler (I ITHITI:

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

super () .__init__(socket)

(RDR=212Hi <)
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def enqueue(self, record):

self.queue.send_json(record. _dict__)

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

16.2 Subclass Queuelistener

QueueListener DV 77 7 R %EEo T, X vt—I%MDF 22—, HlZIL ZeroMQ @ ’subscribe’ V7 v bh 5
BRT2HEbTEET, LT

class ZeroMQSocketListener (QueuelListener):
def __init__(self, uri, /, *handlers, **kwargs):
self.ctx = kwargs.get('ctx') or zmq.Context()
socket = zmq.Socket(self.ctx, zmq.SUB)
socket.setsockopt_string(zmq.SUBSCRIBE, '') # subscribe to everything
socket.connect (uri)
super().__init__(socket, *handlers, **kwargs)

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

17 Subclassing QueueHandler and QueuelListener- a pynng example
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. Just for variety, we present the listener first.

17.1 Subclass Queuelistener

# listener.py

import json

import logging

import logging.handlers

import pynng
DEFAULT_ADDR = "tcp://localhost:13232"
interrupted = False
(KD<R=212%i<)
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https://nng.nanomsg.org/

class NNGSocketListener(logging.handlers.QueuelListener):

def __init__(self, uri, /, *handlers, *xkwargs):
# 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 happens 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'')
listener.start()
print ('Press Ctrl-C to stop.')
try:

while True:

pass

except KeyboardInterrupt:

interrupted = True
finally:

listener.stop()

(AIDR=I 5 DREE)
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17.2 Subclass QueueHandler

# sender.py

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.PubO(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)
# Make sure the process ID is in the output
logging.basicConfig(level=logging.DEBUG,
handlers=[logging.StreamHandler (), handler],
format="'//(levelname)-8s 7 (name)10s J(process)6s J(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)

You can run the above two snippets in separate command shells. If we run the listener in one shell and run
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the sender in two separate shells, we should see something like the following. In the first sender shell:

$ python sender.py

DEBUG myapp 613 Message no. 1
WARNING myapp.lib2 613 Message no. 2
CRITICAL myapp.lib2 613 Message no. &
WARNING myapp.lib2 613 Message no. 4
CRITICAL myapp.libl 613 Message no. 5
DEBUG myapp 613 Message no. 6
CRITICAL myapp.libl 613 Message no. 7
INFO myapp.libl 613 Message no. 8
(and so on)

In the second sender shell:

$ python sender.py

INFO myapp.1ib2 657 Message no. 1
CRITICAL myapp.lib2 657 Message no. 2
CRITICAL myapp 657 Message no. 3
CRITICAL myapp.libil 657 Message no. 4
INFO myapp.libl 657 Message no. 5
WARNING myapp.lib2 657 Message no. 6
CRITICAL myapp 657 Message no. 7
DEBUG myapp.libl 657 Message no. 8
(and so on)

In the listener shell:

$ python listener.py

Press Ctrl-C to stop.

DEBUG myapp 613 Message no. 1
WARNING myapp.lib2 613 Message no. 2
INFO myapp.1ib2 657 Message no. 1
CRITICAL myapp.lib2 613 Message no. 3
CRITICAL myapp.lib2 657 Message no. 2
CRITICAL myapp 657 Message no. 3
WARNING myapp.lib2 613 Message no. 4
CRITICAL myapp.libil 613 Message no. 5
CRITICAL myapp.libl 657 Message no. 4
INFO myapp.libl 657 Message no. 5
DEBUG myapp 613 Message no. 6
WARNING myapp.lib2 657 Message no. 6
CRITICAL myapp 657 Message no. 7
CRITICAL myapp.libl 613 Message no. 7
INFO myapp.libl 613 Message no. 8
DEBUG myapp.libl 657 Message no. 8

(and so on)

As you can see, the logging from the two sender processes is interleaved in the listener’s output.
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18 HENR—XTHER T 30

RDFNEEEE % > 7= logging DK TS, ZDHNE Django 7BV =27 D RF a2 X2k hoFFoTEF L,
ZOFFE% dictConfig() WEL TREEXBMILET:

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

'verbose': {

'format': '{levelname} {asctime} {module} {process:d} {thread:d} {message}',

'style': '{',
¥o
'simple': {
'format': '{levelname} {messagel}',
'style': '{',
s
Po
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',
'foo': 'bar',
1,
Ps

'handlers': {

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

1,

'mail_admins': {
'level': 'ERROR',

'class': 'django.utils.log.AdminEmailHandler',
'filters': ['special'l]

}
To
'loggers': {
'django': {
'handlers': ['console'],
'propagate': True,
To

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

s

'myproject.custom': {

'handlers': ['console', 'mail_admins'],

(KDR=12%i<)
44


https://docs.djangoproject.com/en/stable/topics/logging/#configuring-logging

(AIDR=I 5 DREE)
'level': 'INFO',

'filters': ['special'l]

ZOREBTIEICOWT D L D FELWERIZ, Django DR F a2 XY hD 44Dt ay TREZIENTEET,

19 rotator ¥ namer ZFE->-TOJO—7T— 2 HXEI1XT S

namer ¥ rotator ZEFRT 2 HIEDOHNIL T OETAHER R 7 ) T MIRENTVWET, ZZTEer/ 7741
% gzip KL DEMET 2HZRLTVWET:

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 J(message)s"')
rh.setFormatter (f)
for i in range(1000):

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

CDRAZY TP ERETTBE. 62D LW T 7 A ADBEREIN. ZDIHH 5 DFFEMEINTVWET:

$ 1s rotated.log*

rotated.log rotated.log.2.gz rotated.log.4.gz
(KD<R=212%i<)
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rotated.log.1l.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 &DFDIAAT multiprocessing DB

ROFEBRIZENET 2B, logging % multiprocessing ERET 7 A MV E o THHAT 2 HEEZRLTOVET, K
EAFEDIRD > TATTH, & DML FZEED multiprocessing ZFHT 227V A TEEST 2 H5EE
RLTVET,

ZOFITIE. X4 7 aERE listener 7AELRL WL OHPDY = —T R RAEEBLET, XA >, listener,
V—H =70t REENENSHE LR EE R o TVET (V= —Tut ABREFAUCREELEGELET), 20
B, XA > Tt 2D logging, 7 — A —75% QueueHandler TR 7 %% ->TW3 2 Z A, listener SFIHT 3
QueueListener OFEEE, WHELRKE, ¥ 2 —0O0RIFW o724 RN+ EFE XNz handler 1273 2559 % 73
ZEMNTEFT, COREEHHHDODOTID, ZOFZETDYFVAICHEILEIEEZ B TESLTL & 9,

THRMEDRAZ Y FFTT, docstring ¥ a X ¥ M TEWEZHHL TV

import logging

import logging.config

import logging.handlers

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

import random

import time

class MyHandler:
A simple handler for logging events. It runs in the listener process and
dispatches events to loggers based on the name in the received record,
which then get dispatched, by the logging system, to the handlers

configured for those loggers.

mwmn

def handle(self, record):
if record.name == "root":
logger = logging.getLogger ()
else:

logger = logging.getLogger (record.name)

if logger.isEnabledFor(record.levelno):
# The process name is transformed just to show that it's the listener

(TDR=21ZHE<)
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# doing the logging to files and console
record.processName = '/s (for /s)' 7, (current_process().name, record.processName)
logger .handle(record)

def listener_process(q, stop_event, config):

def

mwmn

This could be done in the main process, but is just done in a separate

process for tllustrative 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 ezxits.
i
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 posiz" clause.

logger = logging.getLogger('setup')

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

listener.stop()

worker_process(config) :

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

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

A small sleep is added to allow other processes a chance to run. This

15 not strictly needed, but it mizes the output from the different

processes a bit more than if it's left out.

i

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']

(RDR—1HE< )
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def

(FMDR—I 5 DT E)

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 posiz" 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', i)

time.sleep(0.01)

main():
q = Queue()
# The main process gets a simple configuration which prints to the console.
config_initial = {
'version': 1,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO'

¥

Fo

'root': {
'handlers': ['console'],
'level': 'DEBUG'

}

}
# The worker process configuration is just a QueueHandler attached to the
# root logger, which allows all messages to be sent to the queue.
# We disable existing loggers to disable the "setup"” logger used in the
# parent process. This is needed on POSIX because the logger will
# be there in the child following a fork().
config_worker = {
'version': 1,
'disable_existing_loggers': True,
'handlers': {

'queue': {
'class': 'logging.handlers.QueueHandler',
'queue': q
}
1,
'root': {
'handlers': ['queue'],

(RDR—1HE< )
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'level': 'DEBUG'

}
# The listener process configuration shows that the full flezibility of
# logging configuration is available to dispatch events to handlers however
# you want.
# We disable existing loggers to disable the "setup" logger used in the
# parent process. This is needed on POSIX because the logger will
# be there in the child following a fork().
config_listener = {

'version': 1,

'disable_existing_loggers': True,

'formatters': {

'detailed': {

'class': 'logging.Formatter',

'format': '/ (asctime)s J(name)-15s J(levelname)-8s J(processName)-10s J(message)s'
1,
'simple': {

'class': 'logging.Formatter',

'format': '/ (name)-15s J(levelname)-8s J(processName)-10s J (message)s'
}

1,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'formatter': 'simple',
'level': 'INFO'

Io

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

P

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

¥,

'errors': {

'class': 'logging.FileHandler',

'filename': 'mplog-errors.log',
'mode': 'w',
'formatter': 'detailed',

'level': 'ERROR'

(RDR—1HE< )
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if

__name__ ==

Fo
'loggers': {
"foo': {
'handlers': ['foofile']
¥
Fo
'root': {
'handlers': ['console', 'file', 'errors'],
'level': 'DEBUG'
}

}
# Log some intitial events, just to show that logging in the parent works
# normally.
logging.config.dictConfig(config_initial)
logger = logging.getLogger('setup')
logger.info('About to create workers ...')
workers = []
for i in range(5):
wp = Process(target=worker_process, name='worker /d' 7 (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 ()
1p = Process(target=listener_process, name='listener',
args=(q, stop_event, config listener))
1lp.start()
logger.info('Started listener')
# We now hang around for the workers to finish their work.
for wp in workers:
wp.join()
# Workers all done, listening can now stop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ...')
stop_event.set()
1p.join(Q)
logger.info('All done.')
__main__"':

main()

(AIDR=I 5 DREE)
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21 SysLogHandler ICX3 X v t—2IC BOM Z#HA T3

RFC 5424 1 syslog 7—F > Unicode X v £ —Y %K B, ROMEEZBERLTVWEIT: A7 aFik
Y27 ASCII #4). #iiy T UTF-8 @ Byte Order Mark (BOM). #il} T UTF-8 TXL¥ 2 — F & {17 Unicode.
(ftRoEzHEtI>a >y 22H)

Python 3.1 T SysLogHandler {2, message I BOM Z#iA T 22— FAEMENE Lz LAL. DL ED
SREEMHE L T, message DFEIAIZ BOM #23TLESDTE 27 ASCIL #5% ZDHHICEL T B TEZFHA
Tl7o

ZOEEZEATWS DT, Python 3.2.4 LTI BOM Z#AT 2a— KA, HilkxhxlL, EXEHIN?
DT HIFREIN20T, RFC 5424 #Eflo, BOM &, 7> a 0¥ 27 ASCII#7% BOM Ofijic, T
HE® Unicode # BOM D% 512452 UTF-8 T a— K XN/ message BEM L ZWIEE. ROFIEIIHKE S
WERHD FI:

1. SysLogHandler DA ¥ A& ¥ A2, XD & 57 format XFH|% ¥k - 7z Formatter f VAKXV A% 7
Ry F35:

[‘ ASCII section\ufeffUnicode section'

Unicode ® 2 — KK A >~ b U+FEFF &, UTF-8 Tx=>a— K33 ¥ BOM -- b'\xef\xbb\xbf' -- IT
BhED,

2. ASCII 27> a v RFER TV —RARNVRICEET S, 7272 L2055 0 EEGERIEIC ASCIL 12/ 5
£ 51E T3 (UTF-8 T2y a— FENTH ZOMIHLELAENE ST 3),

3. Unicode 227> a Y EITED T L —AFRNVRICEEIEZ 2, ZOHDEEERL T —XI1Z ASCII D XF
DEFNTVWTSH, FHUIHEIZ UTF-8 Ty a— RXNB37-I T,

7+ —< v b EN7z message & SysLogHandler (& > T UTF-8 Ty a— F3INET, LOAL—MEZIR,
RFC 5424 MO X v 4 — S AR TEEF. FOA— I fED VB, logeing 1Xi L5 — %2 L EHA
2. message (& RFC 5424 2L W TES NS DT, syslog 77— VTR T —258 Z 2 o[ HEMED
HYHET,

22 BEOJZ2RETS

Zou I Xy —Y B ANEBFHLTDITEDNPNL D, AN LIZ (Lo TVWETH, HEIK XTI
(MR IEHREHAZME o TR I XAy =Y 2 R=ZA LR TY) TR T I LHN—-R TES WEbIhi7 +—
2y P TRyt —Y%BBHLIWEERDD £3, logging Ny 7 —I%FS5 . IhEfHEICERTEET, &£
HI 2 HEFEOD DD 35, RXOMNE JSON 2o TA Ry b2, WK T—XTEZ3HICSV 774 XF
5Bl 7R T Y
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import json

import logging

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

self .kwargs = kwargs

def __str__(self):

return 'Js >>> Js' 7, (self.message, json.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))

FoRZ2V PP EEFTRIERD LS ICHAEINET:

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

BHZODIEFIX Python DN—=Y a3 VICkoTERZ ZEITHERLTLZE W,

XD FPRIEDR BTG E . ROBID X 51, HARXRLD JSON T2 a—Xeffs Z e N TEXT:

import json

import logging

class Encoder(json.JSONEncoder):
def default(self, o):
if isinstance(o, set):
return tuple(o)
elif isinstance(o, str):
return o.encode('unicode_escape').decode('ascii')
return super() .default (o)

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

self .kwargs = kwargs

def __str__(self):
s = Encoder() .encode(self .kwargs)
return '/s >>> Js' 7, (self.message, s)

_ = StructuredMessage # optional, to improve readability

def main():

(RDR=212Hi <)
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logging.basicConfig(level=logging.INFO, format='/ (message)s')
logging.info(_('message 1', set_value={1, 2, 3}, snowman='\u2603'))

if __name__ == '__main__"':

main()

EO2Z7 VT ERITTZ RO LS CH DI T

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

FERODEFIX Python D= a VIZX > TERZ ZEICHERL T XN,

23 handler % dictConfig() ZfE>THRARII A XT3

logging handler IZRED A AKX < A4 X %D L7z WHE T, dictConfig() 2o TW34R6, 777X %
ELRTHHIRRTA ZXHATRETS, BIRIE v 7 7 41D owner ZRELZZVWE LET, Ziud POSIX
BRI T3 shutil.chown() Zffio THBLICEBITEZ X35, HH¥ 54 75V O file handler 13 Z DHREZ M AIA
BTHR—FLTVWERA, handler DERZBEE DM EHE > THRALIYA X TEI BN TEET:

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)

Z LT, dictConfig() ICEINZMEMIEDH T, ZDBEEUE M 5 T logging handler 24K T % X S IHEET
L5ZEMTEET:

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {
'format': '/ (asctime)s J(levelname)s J(name)s J(message)s'
1,
P
'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',

(RDR=D1Hi L)
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'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',

Yo

Do

'root': {
'handlers': ['file'],
'level': 'DEBUG',

Do

(AIDR=I 5 DREE)

ZOHNIFHBAA DS DTF A, owner D user ¥ group % pulse WFEL TVWET, ZHEHE R IV TSI

chowntest.py ICHHARAATAHET:

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': 'J/(asctime)s J(levelname)s 7 (name)s J(message)s'
1,
g
'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',

54

(KDR=212HEL)




(AIDR=I 25 DfE X))
'mode': 'w',

'encoding': 'utf-8',

Fo

Io

'root': {
'handlers': ['file'],
'level': 'DEBUG',

To

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

ZNEFEITT BI2IE, root HERTEITTI2LELRH 20D LNLEEA:

$ 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

shutil.chown() ABNX N7zD 2% Python 3.3 22542 DT, ZDHNX Python 3.3 ZfioTWEdS, 277
0 —F BRI dictConfig() ¥ HR—+ L7282 T®D Python N— a > - Python 2.7, 3.2 DIf& - THIHTE %
o 33 LATON—=Y 2 > Tld, A—F—%2ZLHEHFT ZDIC os.chown() ZFHTAIDLERHZTL & S,

ERRIZIE, handler 2T 3BE T2 27 MHDE ZHhICHBEL—T 4 VT4 ET2a—ILIZEL I I3
TL & o, REOHTHEEBEREZSHET 2D IT:

[‘()': owned_file_handler,

RDESICEL L HTEET:

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

project.util ZBHED D 2 BIROHFANICE XM T EX WV, LOZRZ Y 7 T 'ext://__main__.
owned_file_handler' TE) X3 TT, dictConfig() I ext:// D HEED callable Z RO £ 3,

ZOFNIMD 7 7 A NTHTT REBERRETZHCD > TVET, HlZIX os.chmod() Z{fio T, RUHGET
POSIX R—3I v ayZ&RETEXB3TLLD,

bbb AA, TO7 0 —F % FileHandler M D handler . 2 —7— +§ 3 file handler DWW FhheZ Dfth
@ handler IZdBEHTEE T,
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24 BBDERMRZAINET TV T—2 32 TES

Python 3.2 Tid. Formatter 7 7 A% style L WHHKFIDA TS a v OF—U—F5|HZ2ZITWMOET, 20
F7 4V MEZBRF AR R T 272010 % e 2o TOWETH, { 2 $ 2IEETZ 2T, str.format() »»
string.Template THR—F SN TVWED LR ULENMLDOT e —F 28N %3, ThEIEECEahsn
IRAyt—YDENMUCEELGAE I, Heour Xyt —YBMEINLTRLIITERICERLLTNS Z
PIHERLTLEZ W,

a¥y 7oL (debug(), info() & ¥) 07X v =Y DD MES LIS T, aX v 7Oy
HLUZWE T 2 HEZRET 272D F -V — FEIBEEETEET (722 21E exc_info ¥—7 — F5[H
EhL—=2ZANy 7 DMEHRZ O ZICED L0 D PEIGE L, extra F—7— FEHUE T 2T INS 28MD a3 >~
THXFAMEREZIEELET ). BX Y78y 7 —JIFNET %-format %o THACFINCAIZE RS 2 oA
ATWB 7, str.format() X string.Template DX Zffio TEHEO XV JOMUH L ZITH> 2 LIFTE
FHA. BFOa—-FIZBIT22TORF Y Z7OMNUTH LIE %-format SLFHN 2o TWb 70, #%7H#EER
HiRF T AIRD ZOEIHLEEINS ZLIFRVTL & 9,

e —ICBHEF 2 EZERAXANADERRRRINTEL LD, 207 Fu—F 2RISR S ERMED
MBI Y720 2T, HOWARFODa—RFEal—0&4H iz Tw3TLid L, % ERERLZ# T
WABTL &9,

HoWEIY—RRX=T4DIA 77V, HoWEHR/0a— FOMTHEERARRLIICRFX 727512
. FELICOVWTOPER. 2O ZTESH LD LV TIT O RBERSD D £F, ZHUIZIENATRERREE
TR XA MIThE A 2 TFBROFRENZ KT %5,

24.1 LogRecord 7 77 LU %ES

Python 3.2 IZBWT, kiR L7z Formatter DZEHE & & $ 1, setLogRecordFactory () BI%% - T LogRecord
DY T 75 R%A—WIHEET S I ZARRICT 20X 7Ry 5 — Y DBILRP DD F L7z ZHUTED,
getMessage() 4+ —NFA KL T/ 7 L W Zr%235, dEIZHEDFICXS LogRecord DY 7~
SAELY FFBCLAIEET, CORY v FOEBIHEY 5 2 TlE msg % args EXMLE L. BREOMR
BEoENMLOBMBPHKZGHTIH, oa— N oOMEERNEZRET 272012, ETOERMLRAX A L 2H
A= PFT2E5TREEMTOIRETHD, oy %B-FAMEZT 74V P TRDIRNETT, BES 7 2DFEED
ZHLTWVWB X HIZ, str(self.msg) ML S LTL XN,

EHIHLWVERIZ, V7 7L Y AD setlogRecordFactory(), LogRecord ML TL 72X\,

56



242 NRABLBAYE—SFT I b=ES

HRIBAOR TRy =Y HRET L2012 {}- BIU $- FERAMZHRA2E51T5720D, 5020, B
ZH bo LR AENDHDET, BX VORI, DR X v —IEFEAFINE LT, FEOA TV =
7 N &ffiz 32 Z 2% (arbitrary-object-messages £ D) BWHLTAEL 5. ZLTRFXF Y I Rv r—IJIFZ0D
F7V 27 MW L TEBOERAXFINER 272D str() ZFCHT I, DT 22007 7 X E#HE L TA
FL&I:

class BraceMessage:
def __init__(self, fmt, /, *args, *xkwargs):
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)

5560277 2% format XFHDORODICHHLT, {} £ $ 2o TEEDORZD “%(message)s” , “{mes-
sage}” | “Smessage” THE N7z "message” A ZERTHI N TEET, ML/ ZRD 0w e %
TEIE SN WI FRAZB T, R T VIS4 VT RAZFUIRVWTL x5 M THD D _
DEIR(D2VEHIBILD/-DICBIC _ 2o T0W2DTHIUE __ IRV H LILEEA),

o7 7u—FIZ k3R BRELES, BT str.format() BHioT7+—<v FTAHITT:

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

>>> class Point: pass

>>> p = Point()

>>> p.x = 0.5

>>> p.y = 0.5

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

2 O®»3 string.Template T7 #—~<v M3 3HITT:
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>>> __ = DollarMessage

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

>>>

FERELT, ZOHBICIERERRNT 4+ =<V ADRF LT 4 13HD /A EEDO 7 + —< v MEEIX logging
DOMCH URETIE R T, XAy t—UDFEBIZ handler 2k o THAIN R e =TI D £9, (HATEnhnwi
L74—<v bPbINFHA) ZDRD, ZOHETHERELRVEVTRVOIX, EBIOFEIRAFA LTI T
FRLFIELHDLRVENWT RV 2ZT T, 2 EEDOEED 2 XXXMessage 7 JADAV AT
RFPHL DS YRy 7 A 27 =T LIRS TT,

25 filter Z dictConfig() ZE>THREIIXT B

dictConfig() Ko T 7 4 VX ZHE HRET 2. L5 oTENEITI DHRTIEHREIZEZRWT
LD (ZDDDIDLIETT), Filter DADPME—FHES 4 77 VIZEENTWEZITT L. UMD
FRICHIGATELSNERA (HFEOHR-IEY 5 A TTH5) DT, MHIIZIE filter() XY v REF—NF4
L7 Filter DY 77 5 R bkI-BHTERTI2LENDHD T, ThET 21 REHFEND 7 1 L&I5
ETTIT, O F—TZD 7 4 VREEZDIfEDNS callable ZIHEL TL X W (72 7 AREET 2D0HD
DD RFTWTTH, Filter 4 Y AKX Y A%ZIRHIT % callable 24232 Z L THHRE ), LITI7ZERZHM
ZRLULET:

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 Nome:
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': 'moshow’',

(RDR=212Hi <)
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(AIDR=I 5 DREE)

To
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']

}
Do
'root': {
'level': 'DEBUG',
'handlers': ['console']
Do

[ 1.

if __name__ ==
logging.config.dictConfig(LOGGING)

__main__

logging.debug('hello")

logging.debug('hello - noshow')

EDESRLTRET—RE LT, ZDA VAR AZHET % callable Z2F%F — 7V — F I X —XDETET D
M ZZORBEZTINE T, FRAZV T MIETT . Cok5ntihzL %3

[changed: hello

RELZZEDICEHINTWE T,
EPICHVL ODREIRELADH D FT:

o WENTEHEZOD callable ZZ UKL WEE BIZXENDPRRZET 2 - LAZH D, REFHED
DB HENTZEEA VR — SRRV, 72Y) 123, logging-config-dict-externalobj ZFlak & 1T
W3 ext://... BRZEMHERZET, FlRF. LEEHIO & 512 MyFilter L#EET 2R DI, 'ext://
__main__.MyFilter' YElih5 5 Z &KX T,

o TANRIZDOVTLEDIZL, DT Z=Zy 7E, HARLANY KT AARLT =< v I LTI
KX ET, BF VPR ELCBVT, YOXIRXI—FERDA TV 27 b EFR-FTE2D0ICDNT
DX 572 3 MOV TIE, logging-config-dict-userdef ¥, K7 v 27 7y 7D EDHF DL T ¥ handler %
dictConfig() ZE>THRARIIAZXT D 2SR T E W,
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26 IADEXLZHREI AT S

BINDERILEHIRAZA X LEVWIERHBTLLED - b2 DR T DD, fINEGRLED ZHETH RS
AR FZEIATIRINEZ Z L BFSFLEVWEED L LELED, 74—V EDIITRABHNARIA ALT,
ZTDOESICHERET:

import logging

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

mwmn

Format an exception so that it prints on a single line.
mimn
result = super().formatException(exc_info)

return repr(result) # or format into ome line however you want to

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

return s

def configure_logging():
fh = logging.FileHandler('output.txt', 'w')
f = OneLineExceptionFormatter (' | '
"Zd/ /%Y KH:IM:%S ')
fh.setFormatter (f)
root = logging.getLogger ()
root.setLevel (logging.DEBUG)
root.addHandler (fh)

def main():
configure_logging()
logging.info('Sample message')
try:
x=1/0
except ZeroDivisionError as e:

logging.exception('ZeroDivisionError: ', e)

if __name__ == '__main__"':

main()

FITLTAEL &S, TOKDICIERIC 21TOM N ZAERL 3

28/01/2015 07:21:23|INFO|Sample message |
28/01/2015 07:21:23|ERROR|ZeroDivisionError: integer division or modulo by zerol'Traceback (most
—recent call last):\n File "logtest7.py", line 30, in main\n x = 1 / O\nZeroDivisionError:

—integer division or modulo by zero'|
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ZHERNE LTI BEMEE 32, FIAMEREZ YD IS5 L THREGFADOENLHERZERLTVET, X
BRI = — X358 121F traceback £V a2 — AR EFHTT,

271 OF VI AvE—U %KD

Xy Xytb—Y2HTHRABATEZIETHEIERE LTHALZEW. WS D 20D LAEE A
I BHLT=D P AT LT text- to-speech (TTS) HEEMFIHATRET HAUT, BH T, ZHd Python N A »
T4 Y TEFFo TR D, T, IFLAYD TTS Y AT LRBRIENETHRZ AV FI4 v TRTT A
ERoTWT, ZDZ LT, subprocess 25 Z 8 TAY R IDBMUHEEST, 22 TE, TTS avr o4
>¥7mr g ada—Y e onEEE AT, ETIRKES 22D, ZL T Xyt — Y DHEIEL—F &2 X vy
Y THBEILTLEIIZEWEEIFRL, ZLTHHTHES XD EXA vy —Y—DIZ0E—[HES Z ¥ 2%
JENWLNE, L LTBEET, ZITEBRETIFEREFITIE. XPUHINDANI—DD R v =T Z WD KD
LFETHRSE, R LTUZPDONY RI2RES IR D £F, espeak TTS v 7 —IBFFIchHs e L
T, 20770 —FRELZENMIIZDESBBDTY:

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)

# watt for the program to finish

p.communicate ()

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

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

[

if __name__ == '__main__"':

configure_logging()
sys.exit(main())

ET UL, LD T "Hello” 128t% "Goodbye” ¥ 213§ T,

61



ZO77Ta—=FF, BBAAEID TTS AT LAZHEAHERET L, Xvt—Y%a~<y FI A4 VIEHTHER
T LZEREZEIRDBDOTHIUL FPDIRATLTH>THELFALTT,

28 OF I Ay E—2#NYT7IVIL. FKEICRK-THNTS

A vl =% —REBICTHHR L. HAEOREDRNICR > GBS IHA LY, 0SS 2edd 20 L
FHA, REARDZHBATOT ANy Z70/dou /%2 LT, T7—RLTETITZRDIZBNTIE
IWEENT2T Ny ZTERIC L 2EMEIBS W2 IERL, 7= GEARZTzs—HheedicrNy
TEHE Rl 0DRE, DX nHBHTL I,

DX RIREZENET 20X 72 LEVERIIN LT, 7aL—XzHWTInz{T502BRELET. Z
AUIE logging.handlers.MemoryHandler Z V£, ZAUT X DQEML2HTETRF I IA XY M2
DAL Z e R, REEHZBIXEDIAENIZA N b2 flushed ¥ LTHID NV R T (target DY R
IV WEENET, 77 4L bTid MemoryHandler & Z DNy 7 7 B—Zk 20, FEESN-FEDOL ~L
UEDARVIDPRZZET7 Ty aSNET, MPRHILRT7 7y 2DiR2 802 LZFHUE, 2O EIRE
SICRR(E L 72 MemoryHandler & & dICHIHHRE T,

A7) 7 MIITIE, foo EWH, BIZRTORILAUUZIDWT, sys.stderr IZHEDLNALEHILIZD0IC
DWTEEHL AR SHEBEOr Z7H N B1T5, &5 B E/# > TWE T, foo ICHEEZE X% ERROR
¢ CRITICAL oiix L., %5 ThiF+HUX DEBUG, INFO, WARNING 7232 L ET,

A7) IATD T LIFHIT, foo ZMEL TN TV AREDFAFTOUF Y 72T k523731 —&XTE
figT AT TT, ZOTAL—REI T X—XrLTah—%2HD., BHi X N7ZBEEBMEIZN TV B E7Z0 X
FEUNYEITETRYFLET, BMDNATA=RE LT, =7 FDOANY T, 7T T adEETNELAR
Ny Ny 77 DFR (Ny 77 Nk a—FH) dRZITBNE T, TA5DT 7 4L MINEIC sys. stderr NFH
=¥ StreamHandler, logging.ERROR, 100 T,

A7V MEINTT:

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)
(KDR=212Hi<)
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def decorator(fn):
def wrapper (*args, **kwargs):

logger.addHandler (handler)

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

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

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

return wrapper

return decorator

def write_line(s):

sys.stderr.write('/s\n' % s)

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

decorated_foo = log_if_errors(logger) (foo)

if __name__ == '__main__':

logger.setLevel (logging. DEBUG)
write_line('Calling undecorated foo with False')
assert not foo(False)

write_line('Calling undecorated foo with True')
assert foo(True)

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

assert decorated_foo(True)

FTTNIZD XS RN 5133 TF:
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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

RTo@b, EEon Z7HNEEEE ERROR 2ZH LD REVWEFICOAToTWE TR, ZOHFRZEAX
D HHEEE OV ERROR kD bANCHEAELARY P ET,

TROZETTH, 7aAL—=2ayidnodbDRehFTE S 2!

@log_if_errors(logger)
def foo(fail=False):

20 Ny 7)o LEDSOF VI AXyvtE—2% email TEETS

07Xy t—=Y%X—)LT, FIZ1DDX—VIZOEEBOR I Xyt —D%, RETLIHEROIRT 2729,
BufferingHandler ZfkR L £3, DLTOFNI, BEWIGUTHE TS dTEXETH, SMTP BHTu /%
HEET2ORMEREREAVTY R IA VB THEELTRAZ Y FMEFEITTES XS KR T A P N—2% R
HIRMLTVET (WHDFIBB L UA Ty a vylRoFE R 27201213, ¥v>rr—FLA2RXZY S b% -h
IO TEITLTLIEZWN),
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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 .majlport = 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 J(lLevelname)-5s J(message)s"))

def flush(self):
if len(self.buffer) > O:
try:
smtp = smtplib.SMTP(self.mailhost, self.mailport)
smtp.starttls()
smtp.login(self.username, self.password)
msg = "From: /s\r\nTo: /s\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 = []

[ 1.

if __name__ == '__main__

import argparse

ap = argparse.ArgumentParser()

aa = ap.add_argument

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

aa('--port', '-p', type=int, default=587, help='SMTP port')
aa('user', metavar='USER', help='SMTP username')
aa('password', metavar='PASSWORD', help='SMTP password')
aa('to', metavar='T0', help='Addressee for emails')

aa('sender', metavar='SENDER', help='Sender email address')
(KD<R=212%i<)
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[ 1

aa('--subject', '-s',
default='Test Logging email from Python logging module (buffering)',
help='Subject of email')
options = ap.parse_args()
logger = logging.getLogger ()
logger.setLevel (logging.DEBUG)
h = BufferingSMTPHandler (options.host, options.port, options.user,
options.password, options.sender,
options.to, options.subject, 10)
logger.addHandler (h)
for i in range(102):
logger.info("Info index = /d", i)
h.flush()
h.close()

SMTP #—N—%ELLSRELL ETRZ VM 2FEITTHL F8ELLT FLASETIZ 11 BO X — L2 3ZITH
B2TL D0 WAID I0EDRX—MFIZAZR 10 HOu 7 X v —Y%EA, 11BEHOX—LIZ2200R 7 Xy
=Y EBVETTT, Thoou Xyt —JFRA27 ) 7 MATHRES N 102 HOoa 7' X vt —Ih 5[
ENTVET,

30 B}k > THEL%E UTC(GMT) TERILT 3

FiZll%Z UTC T7 44—~ FLAEWVWEAED DB TL XS, ULTIRRT EIIE. ZDX5K 7 +—~ v MLUEX
UTCFormatter DX IR 7S A B[F->TITHI e TEFET:

import logging

import time

class UTCFormatter(logging.Formatter) :

converter = time.gmtime

Z L Ta— FHT UTCFormatter % Formatter DXL HICHZ F T, ZhEREZEL TITWVWIEWES,
dictConfig() API ZLL T DRERHITRT K5%R7 Ia—F TS5 Z e HHKE T

import logging
import logging.config

import time

class UTCFormatter(logging.Formatter):

converter = time.gmtime

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
(KD<R=212%i<)
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if

'formatters': {

'utc': {

"()': UTCFormatter,

'format': '/ (asctime)s J/(message)s',
1,
'local': {

'format': '/ (asctime)s J/(message)s',
3

}!
'handlers': {

'consolel': {

'class': 'logging.StreamHandler',
'formatter': 'utc',

1,

'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',

Fo

To
'root': {
'handlers': ['consolel', 'console2'],
__name__ == '__main__"':

logging.config.dictConfig(LOGGING)

logging.warning('The local time is /s', time.asctime())

(AIDR=I 5 DREE)

FITTE. 2o L5 k13T

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

Rl 2o — AR e UTC OfAICERILT 2D, ZNEHDOANAY FIRXERFN T +—~< v REE5EZ TV
%9,

31 OF VIV OBRICAVTFAMIR—TD v ZES

—RNCeF U T DOREEZERAT, FE2 LERICRELRE 2 LML EZRHDET, 2505 L ED, BF
VZAVTEFRAMVOMRECELETE2HETE AV TFRA A=y 2f5008—FTT, UTIKH2D0%
DDAV THFA 2= vy OFHLHIT, Zhzfse, FRCeF YLV EEEL, aVyTFA MY
2=V ¥ DRAA— TN THIHEELZRIFXFaF o IV FS2BMTE3 X5k £3:
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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.setLevel(self.level)
if self.handler:
self.logger.addHandler (self.handler)

def __exit__(self, et, ev, tb):
if self.level is not None:
self.logger.setLevel (self.old_level)
if self.handler:
self.logger.removeHandler (self.handler)
if self.handler and self.close:
self .handler.close()

# wmplicit return of Nonme => don't swallow exceptions

LAOVUVBEZIEE LGS, AV TR MR =I v h =T % with 7Ry Z7ORa—-TFHNTRH =D L ~)LH
ZOMBIEREZINE T, NV FI—FEELLEE, 7uvy ZICA3 e Z2icnl—IaBMmEh, 7uey 72k okl
ZrEICWMOBRINET, Tuy kRIS EIC. BATEBMLIEAY FS 270 —-X35L5aY7FA L+~
F=I X IHERTHILDBTEET - ZONY FIPZNLBHERNOTHNUI 70— AL TLE o> THVE
Ao

COESREHNET Z2DO0ZRTZOICIE. ROa—FEE Eoa— FIMHIMA3E XWTT

if __name__ == '__main__"':
logger = logging.getLogger('foo')
logger.addHandler (logging. StreamHandler ())
logger.setLevel(logging. INFO)
logger.info('1l. 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.')

(KDR=212%i<)
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logger.debug('7. This should not appear.')

BROER T —DL L% INFO KERELTWADT, Xvt—Y #1 ZHNA, Xvt—Y #2 3HIhEEA. X
I, ZOHO with 780y ZNT—HIC L N1 % DEBUG ICEH L7720, Avt— #3 pBEAES, 207
0y ZEFITHKR, B —D LU INFO KETLEN,. X vt —Y #4 FHNEFA, RD with 7Ry 7N
Tld. HE L ~L% DEBUG IZEE L., sys.stdout KEZHIANY FIZEMLE T, ZOBRFTAy£—
#5 7 2 8] (1 [ stderr ZWBL T, &5 1[N stdout 2L T) 2> Y —MHNEINE T, with XA
TE2L, HIOREIZRZDT (Rvt— #1 DES5I2) XAvt— #6 B, (FSWXRAvL—I #2 0Dk
S12) Xyk—Y 47 FHAEHA,

HRED RV T 2FTTH L, FRIIRDISITAD 7!

$ python logctx.py

1. This should appear just once on stderr.

This should appear once on stderr.

This should appear twice - once on stderr and once on stdout.

This should appear twice - once on stderr and once on stdout.

o O o0 W

This should appear just once on stderr.

stderr % /dev/null ~"o%A FUIRETH 5 —EETIT 2, XD XS5k D, ZHiE stdout DA IHEIN
Te X o= REATWET:

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

stdout % /dev/null ~"oSA FUIRETX HIZH 5 —EFETT2 L, IT5RHET:

$ 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.

ZDFETIE, stdout DFICH I EINZX vt —Y #5 X FEEDEHNEEA,

bHAHA I ZTHH LT FIZE—RIce Xy 77 4 v 2—2WO 373 301c—RtTtExd, k
D a— R Python 2 7213 T72 < Python 3 THEIK T2 ITHERLTL XV,
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32 CLI77VTr—>3>RA2—2—57>7FL—+F

DV INTIEIROZ e #HHALET:
o AR YIRIAL VBIBIIIEL TR LA ZHHT S

o« BEOD 7 7 ANZHEZINEYTa<wy FIZF4 ARy F T3, IRT—EBLTRLLLLTurZHBh%

N

4l
(1%

o JUTINTHRIRORETITAZLI1CT S

P—bRZEIELED, FfmLED, BEITI2RE2F sTavr R340 T7 TV r—varhdde L%k
Fo BADTDIZ, TV 5 —2a DXL YR 7Y F 23 app.py « 4 DA~ K start.py . stop.py
restart.py WKEEINTWVWEIIDLLET, 77 4/ M logging. INFO TTAH, a~Y K74 VElHEMfHo
T7 7V r—=YaryouZonEEZHILz0ne LES, app.py 3RO —-FDXS51ZKRBTL XS

import argparse
import importlib
import logging
import os

import sys

def main(args=None):

scriptname = os.path.basename(__file_ )

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

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 tllustration only, we implement each command in a separate module.
try:

mod = importlib.import_module(options.command)

cmd = getattr(mod, 'command')
except (ImportError, AttributeError):
print('Unable to find the code for command \'/s\'' ’ options.command)

(RDR=212Hi <)
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return 1
# Could get fancy here and load configuration from file or dictionary
logging.basicConfig(level=options.log_level,
format="'//(levelname)s 7 (name)s J,(message)s')

cmd (options)

[ [

if __name__ == '__main__

sys.exit(main())

(AIDR=I 5 DREE)

start . stop . restart 2~v Y FIFEFIDEY 2 — L2 LTEEINET, XFEH a2~ FOY - TT:

# 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)

FEilka<=>y FOY —XEIROEH T

# stop.py
import logging

logger = logging.getLogger(__name_ )

def command (options):

n = len(options.names)

if n ==
plural = "'
services = '\'/s\'' 7 options.names[0]
else:
plural = 's'
services = ', '.join('\'/s\'' 7 name for name in options.names)
i = services.rfind(', ')

services = services[:i] + ' and ' + services[i + 2:]
logger.debug('About to stop /s', services)
# actually do the command processing here ...

logger.info('Stopped the /s service/s.', services, plural)

FRkIC, HiREoa~y FEXRO@ED T

# restart.py
import logging

71
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logger = logging.getLogger(__name__)

def command(options):

n = len(options.names)

if n ==
plural = "'
services = '\'/s\'' 7 options.names[0]
else:
plural = 's'
services = ', '.join('\'/s\'' 7 name for name in options.names)
i = services.rfind(', ')

services = services[:i] + ' and ' + services[i + 2:]
logger.debug('About to restart /s', services)
# actually do the command processing here ...

logger.info('Restarted the /s service/s.', services, plural)

D7 TV r—avETFIAAMNDORILANNVTETTEE., RO LS BEIPESHET:

$ 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.

BHIDT— FiZua 7 LT, ROV — REARY bouaZH 3Tz 2 —LE 3y r —I4 T,

LAV EEEL, e ICHATEREEZETEL2L51CLEL 5, L. X hFEMRBEEIDELLY LE
L&5:

$ 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.

HEVIERZES LI2WEEDHLTL & 5
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$ python app.py --log-level WARNING start foo
$ python app.py --log-level WARNING stop foo bar
$ python app.py --log-level WARNING restart foo bar baz

ZOBE, awryNEaryy My Lzhh 95,

33 Qt GUI oOJH A

A question that comes up from time to time is about how to log to a GUI application. The Qt framework

is a popular cross-platform UI framework with Python bindings using PySide2 or PyQt5 libraries.

ROV TMEQt GUL TR ZHAZEITSH Y I NVTT, 2 I TEY Y 7N QtHandler 7 7 AZ{ER LTV
9, ZAEMOHLATREA 70 2 7 b ERUBD £3, U GUIEHZITI X4 Y ALy ROFTHHAZA
328y b TF, V—=H—AL v FHERL, ULHE»SLRX VY EfoTrZEZMALED, N2 75TV
DRAZEATIV—=H—=ALy FrouZHNET0ET (ZZ2TEI Y X ARMMEICT Y X LR L ARLTRA v
I FHLTVET),

7 —Hh—AZL v FiX threading €Y 2 — /L Tld#R <. Qt ® QThread 7 7 X & o TWVWET, ZAUIftho Qt 2
VR=FZVIRESIELHETE S K51, QThread 25 BEXRH 255 TT,

The code should work with recent releases of any of PySide6, PyQt6, PySide2 or PyQt5. You should be able
to adapt the approach to earlier versions of Qt. Please refer to the comments in the code snippet for more

detailed information.

import datetime
import logging
import random
import sys

import time

# Deal with minor differences between different @t packages
try:
from PySide6 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot
except ImportError:
try:
from PyQt6 import QtCore, QtGui, QtWidgets
Signal = QtCore.pyqtSignal
Slot = QtCore.pyqtSlot
except ImportError:
try:
from PySide2 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot
(RoR=212HiK)
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except ImportError:
from PyQt5 import QtCore, QtGui, QtWidgets
Signal = QtCore.pyqtSignal
Slot = QtCore.pyqtSlot

logger = logging.getLogger(__name__)

#
# Signals need to be contained in a (Object or subclass in order to be correctly
# initialized.
#
class Signaller(QtCore.Q0Object):
signal = Signal(str, logging.LogRecord)

Output to a @t 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 s 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.

HOW oW OB OH R OR R R R R

class QtHandler(logging.Handler):
def __init__(self, slotfunc, *args, **kwargs):
super () .__init__(*args, **kwargs)
self.signaller = Signaller()

self.signaller.signal.connect(slotfunc)

def emit(self, record):
s = self.format(record)

self .signaller.signal.emit(s, record)

#

# This example uses (Threads, which means that the threads at the Python level

# are named something like "Dummy-1". The function below gets the @t name of the
# current thread.

#

def ctname():

return QtCore.QThread.currentThread() .objectName ()

#

# Used to gemerate random levels for logging.

(RDR—1HE< )
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LEVELS = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,

oW oW W OB OB OB O OR R OB R R

logging.CRITICAL)

Thts worker class represents work that is dome in a thread separate to the

main thread. The way the thread is kicked off to do work is wia a button press

that connects to a slot in the worker.

Because the default threadName value in the LogRecord tsn't much use, we add

a qThreadName which contains the (Thread nmame as computed above, and pass that

value in an "extra" dictionary which is used to update the LogRecord with the

@Thread name.

This example worker just outputs messages sequentially, interspersed with

random delays of the order of a few seconds.

class Worker(QtCore.QObject):

oW oW W W W™ W% W

@Slot ()
def start(self):

extra = {'qThreadName': ctname() }
logger.debug('Started work', extra=extra)
i=1
# Let the thread rTun until interrupted. This allows Teasonably 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' % i)
else:
level = random.choice(LEVELS)
logger.log(level, 'Message after delay of /3.1f: /d', delay, i, 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
A button to log something from the main thread

A button to clear the log window

class Window(QtWidgets.QWidget):

(RDR—1HE< )
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COLORS = {

def

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

__init__(self, app):
super () .__init__Q)
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 Gt6
te.setFont (f)
te.setReadOnly(True)
PB = QtWidgets.QPushButton
self.work_button = PB('Start background work', self)
self .log_button = PB('Log a message at a random level', self)
self.clear_button = PB('Clear log window', self)
self .handler = h = QtHandler(self.update_status)
# Remember to use qThreadName rather than threadName in the format string.
fs = 'J(asctime)s % (qThreadName)-12s 7 (levelname)-8s J(message)s'
formatter = logging.Formatter(£fs)
h.setFormatter (formatter)
logger.addHandler (h)
# Set up to terminate the (Thread when we exit

app.aboutToQuit.connect (self.force_quit)

# Lay out all the widgets

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

# Connect the nmon-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

(RDR=D1Hi L)
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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))

start_thread(self):

self.worker = Worker ()

self .worker_thread = QtCore.QThread()

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

# This will start an event loop in the worker thread

self .worker_thread.start()

kill_thread(self):
# Just tell the worker to stop, then tell it to quit and wait for that
# to happen
self.worker_thread.requestInterruption()
if self.worker_thread.isRunning():
self .worker_thread.quit ()
self.worker_thread.wait ()
else:

print ('worker has already exited.')

force_quit(self):

# For use when the window ts closed

if self.worker_thread.isRunning():
self.kill_thread()

# The functions below update the UI and run in the main thread because

# that's where the slots are set up

@Slot(str, logging.LogRecord)

def

update_status(self, status, record):
color = self.COLORS.get(record.levelno, 'black')
s = '<pre><font color="/s">/s</font></pre>' Y, (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 = {'qThreadName': ctname() }

logger.log(level, 'Manually logged!', extra=extra)

(RDR=D1Hi L)
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@Slot ()
def clear_display(self):
self.textedit.clear()

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

sys.exit(rc)

if __name__=='__main__"':

main()

34 RFC5424 ZH7R— 93 syslog AQOFX >

RFC 5424 1% 2009 £ 5B E > TWETH, 1FE A LD syslog B —N—1XF 7 # /L b T, 2001 E2 5 F b
TWVWAEWw RFC 3164 2ffio TN TVWE T, 2003 FIZ logging €Y 2 — /L Python IEMX iz
. BV a2 LEHW (ZLUTHRHE—TFELR) e barZdR— bt LTOWE Lz, RFCH424 X, Thos
B U CTLLER, syslog = N—IZBWTAL b d Z e 23720 o /72 ®IT, SysLogHandler DEREIZFHEHT XN T
XFEVATL,

RFC 5424 3BT — 2 DY R—1r ¥, W OO ERALEKEEZR > TWET, ZOBREZ Y R—-—1+3 3
syslog 4 —N—A"DOuF Y FEZAREICT I2HEND 25E. UTDIIRIRENY RF 7 TR %5 2 THE
TAHRIENTEET:

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{2H)$")
escaped = re.compile(zr' ([\]"\\1)")

def __init__(self, *args, **kwargs):
(KD<R=212%i<)
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def
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self .msgid = kwargs.pop('msgid', None)
self.appname = kwargs.pop('appname', None)

super () .__init__(*args, **kwargs)

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 s a
# dict mapping PARAM-NAME to PARAM-VALUE (refer to the RFC for what these
# mean)
# There's no error checking here - it's purely for illustration, and you
# can adapt this code for use in production environments

parts = []

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

for sdid, dv in sd.items():

part = f'[{sdid}'

for k, v in dv.items():
s = str(v)
s = self.escaped.sub(replacer, s)
part += f' {k}="{s}"'

part += ']’

parts.append(part)

(RDR=D1Hi L)
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sdata = ''.join(parts)

return f'{version/ {asctime/ {hostname/ {appname/ {procid/ /msgid/ {sdata/ {msg}'

Litoa— FEE2ICHEMAT 21201& RFC 5424 2FHIT 20BN H D ET, T2, EiLoflb g RBi 28K
EROZE DB TL D (R AEELT—220 7 ICETHIEROVT), Kdr2bb3, EiEoa—1F
BREOERICT T ZMEMMEDRD D £, LEONAY R, #HEbT— XTI ICETI N TES
TLxD:

sd = {
'foo@12345': {'bar': 'baz', 'baz': 'bozz', 'fizz': r'buzz'},
'fo0@54321': {'rab': 'baz', 'zab': 'bozz', 'zzif': r'buzz'}

}
extra = {'structured_data': sd}
i=1

logger.debug('Message /d', i, extra=extra)

3 AA—%&2HAWXMIU—=LDOESICERD/RS B

EXIAALSL LT file-like 772227 b EHAFFT 29— F%—F7 4 D APl KT A2DENH L —HF T, ZD
APl o hZEHE T —ICED 2w nwS e aradh 3, 2 file-like 72 API TR —% T v 7§
20525 TERTEET, UTFTRZFDOL SR I ARHBETZ2HNRZY ST

import logging

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

def write(self, message):
if message !'= '\n': # avotid printing bare newlines, if you like

self.logger.log(self.level, message)

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

pass

def close(self):
# doesn't actually do anything, but might be exzpected of a file-like
# object - so optional depending on your situation. You might want
# to set a flag so that later calls to write Taise an exception

pass

(RDR=212Hi L)
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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()

ZDAZ YT RFETTIE, RO LS CHEIERET,

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

%7z, sys.stdout % sys.stderr 2V XA L7 b 3§ 5I21L LoggerWriter Zfio TUTOXSIZLET:

import sys

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

LRl oBEZ. RBEIRIGLTeXF Y 72 RE L BICTOIRNETT, EELOAITIX, basicConfig() DFFUH
L7% (LoggerWriter f Y AKX VAT LEZINS BID sys.stderr 2o T) REZITVWET, 2L T. UT
DEIBHERE/SLTL x5

>>> print('Foo')

INFO:demo:Foo

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

=53 Tb %< LI ORI basicContig) THANTVRZERIZH LI HAERLTOVETH, BF L FD
BETEES 74—~y XEMS I LHTEET,

LRROHITIEX, Ny 77 ) Y IRERLZHEAARTH LD — 7 Y ADRNIZOWTE R TN EFICK->T
WET, e 21X, ERLD LoggerWiriter DEFRT, XD LHa— ROWFBH-72 LET,

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

DAV T EEITTEZLUTOLS BERIELNE T,
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WARNING:

WARNING:

WARNING:
WARNING:
WARNING:

WARNING:
WARNING:
WARNING:
WARNING:
WARNING:

demo:Traceback (most recent call last):

demo: File "/home/runner/cookbook-loggerwriter/test.py", line 53, in <module>
demo:

demo :main()

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

demo:1 / 0

demo:ZeroDivisionError

demo: :

demo:division by zero

As you

can see, this output isn’t ideal. That’s because the underlying code which writes to sys.stderr

makes multiple writes, each of which results in a separate logged line (for example, the last three lines above).

To get around this problem, you need to buffer things and only output log lines when newlines are seen.

Let’s use a slightly better implementation of LoggerWriter:

class BufferingloggerWriter(LoggerWriter):

def

def

__init__(self, logger, level):
super () .__init__(logger, level)
self .buffer = ''

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)

COEBILATEDLbNBZETR T 2Ny 77 V7L, fT&fEu I T3 3T, o7 a—FI2
Xbh., Xbh#ETRHANELNE T

WARNING
WARNING
WARNING
WARNING
WARNING
WARNING

:demo:Traceback (most recent call last):

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

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

:demo: 1/0

:demo:ZeroDivisionError: division by zero
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INETOEIZSarTlRa BRI EZICHERIL, BEIRES IR ZHALTCEE LR, 2Ok Y
Ya rTE, BICITERBW FAAAX—VizonTiihh s, ZhEZL 05T ERNEZLTT, ZNLHDH
B ZHhoATHHEOERA,

36.1 ALOY 771 ILZ2AEBRML

Windows TIEFEIL 7 7 A L ZMEDHH N TET Z07 7 A VMO T2 6FHITHE T &
WHLT—DPRREINFET, LoL. POSIX 779 b 74— LA TRITI—HBELIeiL. FAL7 74 1%
LT ET, THERD LS ICHE THDNZ AR H D $5,

e AL77ANERT I 7ANANAYFI%R 1EDEBENTS WIZIXa—&R—ZA ML TEEHRITIIC
J:E)ii‘—‘)o

o BI2HMZFDO, —RARR2 2007 7 ANERIH, RAPMIGANDS YR v 7V 7o T
Wd,

o TULRET+—TFTHM, FOBRBE TR T IO ANRAL T 7 A AANDBBEHERT 5, ZHUIH
ZI3, multiprocessing €Y 2 — R ¥ 25 L HETAAREMEDLH D F3,

T 7 ANEEREIFHS 223, — R EMELTWA XS ICRZE T, X RMERZII SR ITEERRD D
*9:

o WHDAL Y RHF—7 7 A NCEEHZS T2, e HARXFLI T EAREELHD T, vE
Ja—UEEUEANAY RT—DA Y AZ Y R LTHFITHALTHELSBEI X2IXhoTWETH, [H
C77ANLEBRTE2O0DEBINYRT—DA VAR YAZH L, 220Dy R 5FRIEHIE ZAA
ELIESBEIIEZDE S RAEIHEFE A,

o (AR T77A4LDR—T—2aryOIZ) 77 ANVEHIRLES T2, ZO7 7 AL EETHIOS
D> TVB DI, MOLT —dFLBVERKML T, TR AELT ANy ZORHDO D &
ERDAEEMDSHD FF - v ARV D LARWEINGERE D, BRIKkbzb LET, LK
LB bUT0ET 7 AP KoTWD, 774 AF 4 b D n—T— a YHThbhiTnd
WKHPPOLFT T 7 ANTA X FRIMNEM LD T22dHDET,

COMEZERT 21213 EHOTOCADSODE—T 7 ILADOOTEE TRNMLET 2=y Z72FHALTLE
W,
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OF—=ES Y IV N THE7D, —RINITIIEKRDIRLS, TRZ2TIHENETL 22 BRBITHD FEA
a— FH B34 HETZ# - T logging. getLogger (name) FEHTOH —A VARV RIZT VR ATELD, 4~
ARV AER-oTHS> T, A VARV RABHEE LTREET 2 Z L XEHENEDH D FH A, Java  CHZ Vo 7fhd
ST LSENI I ABHICLTES, L,L, Python IZBWTIZZDARRE—IE 7 7 RATERLSEY 22—
MY 7 U 7RO o TWA 7D, BEKTT,

36.3 S 7SURTOAH—IC NullHandler UADNY RS—%EINT S

NYERT—R T — v R—, 74 NEX—REBIMLTelHHEIREAXTE2DIET4 77 VHFEETIX
B, 77V r—2avHEEOBEBE TS, dbLERENIATIVDXYTF U AEZLTWSDTHIIZ,
NullHandler 4 Y A ZX Y RPN OB H —ZBIML TEWITRWV, EWH T R2EKLET,

36.4 XKEDOH—Z1EKT S

O —ET YN THY, A2V T MOEITHIRREINE Ze RV dD, RKEOuh—2EKT 5. X
TUDNREIND Z e RHBINE T, 7 7 ALVOMBEEN Ry b Y —ZEGEMN T Y —%2E2 D TIidk
VEBBFEOANZZAL 2o Tary 73 A MIFOEREZD ZWCHEL, =& 7 7V r—> a YNOHHOH
i GAFIEZEY 2 =720, BEICXo TR ZNEID /NI VAR S H5) TES XS IR LT 2w,

37 #0ftD) YV —2X
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logging €Y 2 —LD APL Y7 7L VX,

logging.config €Y a—IJL
logging £ 2 — LV OERZE APl T3,

logging.handlers €2 a—IJL
logging €Y 2 —WIZ&EEND., BRIV FFTT,
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