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Guido van Rossum and the Python development team

EBOES 2—ILT logging 218>
BHEOZLy k500X >Y
EH D handler ¥ formatter
BRoOEHERICOIZHNTS
OJLANILDHRZ LR
JEY—NDH

70w 9% handler 2% >

v k7= UHLO logging 1R FOXEAE
e on Xy 277y 7y bV A F—%2FEI7T 5

AVTF A MERZOJRTEHDICAMT S
LoggerAdapter #{fio 72> 7% 2 MERDImE
Filter Zffio7za >y 7 ¥ X MEROEE . . . .

contextvars DOF|H
NYESATOOAYTF X MEROHE

BEROTOCLANSDE—T 7 ILADOT R

concurrent.futures.ProcessPoolExecutor @ ﬂ:‘l]ﬁﬂ
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Subclassing QueueHandler and QueuelListener- a ZeroMQ example
Subclass QueueHandler . . . . . . . . . ... e e

Subclass Queuelistener . . . . . . . . . ... e e e e

Subclassing QueueHandler and QueueListener- a pynng example
Subclass Queuelistener . . . . . . . . e e e e e e e e e e e e e

Subclass QueueHandler . . . . . . . . . ..t e e e e e e
HEN—ZTHEHKT 35
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zE
Vinay Sajip <vinay_ sajip at red-dove dot com>

ZOR=IF, WBECEHTH 2 L TN TV, logging ICHETZ WD DL EEZFATVET, Fa—
FUTZARY 77 LY AEHRAD Y Y 71200 TIE ZOMDUY —2 2SI TLE XN,

1 EHDES 2—)LT logging ZFES

logging.getLogger ('someLogger') DHEEDIFH LIXF L logger NDOBMZR L £3, ZHUIFL
Python 4 ¥ X U X Fut X LTEHIVWTWARD, —DDEI 2 —VOHFHDPLIRLT, TV a2 -2 Fk
WTHETIEDET, ALATI 27 PADBHEVWS HTHIELWTT, THIZ, —DDEY 2—LOH
THl logger ZEFRLTHEL., HIDOEY 2 —LTT logger ZEHKRT 5 (77 LEEIZLAR) T & HREET,
FTRTOTF logger NOMNHLIIBICETEINE T, FTEAL VDET 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 (lLogging.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 - [ (levelname)s — J(message)s')
fh.setFormatter (formatter)

ch.setFormatter (formatter)

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

logger.addHandler (ch)

logger.info('creating an instance of auxiliary_module.Auxiliary')
a = auxiliary_module.Auxiliary()

logger.info('created an instance of auxiliary_module.Auxiliary')
logger.info('calling auxiliary_module.Auxiliary.do_something')
a.do_something()

logger.info('finished auxiliary_module.Auxiliary.do_something')
logger.info('calling auxiliary_module.some_function()')
auxiliary_module.some_function()

logger.info('done with auxiliary_module.some_function()')




Z L THIBIEY 2 — )b (auxiliary module) 232 % & T3

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"')

HAZzoksickhb 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 -
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 BEDALy Fhr50O0% Y

BEAL Yy FroouaFxy 73RNz 32 683D D T8 A, XOHNE main (W) ALy FeZh
DALV Yy Froour¥y Z7oflTT:

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='
o )
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()

FT7Fse. HHEUTDOLSITRBIEFTY:

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




FRLZED 2D LNEVTAN, o ZHIPEHSIE>T0W2DO0890h0ET, dbAA. ZOFEIZLIDEL
DALy FTHEFLWEZ T,

3 #E#® handler £ formatter

logger X8 H @ Python & 7Y =2 FT7F, addHandler() XY v FiIZBIMENZ Y R DERICOWT
BMEDBRKAKEDEDTVERA, RIZT TV r— a VBRI RTOFLUEDITRTDA vy —I%FTF A b
7 7 AR L DD, ARICZ I =2l bbb DZay Yy — W T2 2 e pPRIIBET, Ik
FEHT 2 7KE. BISHEYIBRANY RIS ERETZET TS, 77V r—>ara— RoFon Ziligorfo
LIZEFEINTICED 5, PULANCID LR ey a - L ARoflE P LEZ R 25D ET

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 (lLogging.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)

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’ #453 D 2 — FIFEED handler IZ2WTAIHKUC L TWRWI LITEHLTLZE W, EHEL
7= RERTEH LW fh 205 HAD handler ZEMUTHRELZE ZABTARTTT,

F LW handler %, BARBFELEICHT 2 filter HICERTERZIE, 7V =2 ary2HENTT A
ZITOLZLTHYITICARD T, 7Ny ZTHICIS TAD print X2 50D DT logger.debug Z L
FLxd, HETHLAZD XY 7Y LD LARFAER SR print X E#E > T, logger.debug AiH
XY —RAa—FOFIZZDOFEFRLTBOWTHILEICR 2 FTKRIRIETBIIE T, ZORMBEICR S DIX
7272 logger B XU/ %721% handler DFRNEDOREX VWL 2 Z 12T,




4 EHOBENKXICOTZHITS

Ay =77 A0 illcDX vt —IEKXT, HlxORHCECe Z7HAZToEZVWELEL &
9o flZ1E DEBUG & D dENONLANALDR vt —I1F7 7 4 MZEEER L, INFO U EDL LD X vt —Y
Bayy =l LVwE WS BETT, . 77 AMIREBEXA LAXY T2EFRL, T2 Y —MIEH
ALBVWELET, UTo X535, 25 LEEEHERTEET

import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level=logging.DEBUG,
format="'//(asctime)s J(name)-12s J(levelname)-8s J,(message)s',
datefmt="'%m-/d %H:%M',
filename='/tmp/myapp.log',
filemode='w")
# define a Handler which writes INFO messages or higher to the sys.stderr
console = logging.StreamHandler ()
console.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 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.')

IHEETTIE, aryY—ZEUTo k> cHhEnET:

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.

ZLT, 77 4A0MCEMTO LS IcEhEh 2133 TF:

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.
(RDR=V ki)



(RIDR=I D5 DREE)
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.

INERTHH» %D, DEBUG X v t—JF7 7 A AP FICHAIEH, ZOMDO X v —IFHAICH A
ENET,

ZOFITIEA Y =L T 7 ANDANAY RSB T EFoTOETH, EBICIMEZEOB DN Y FSMHAED
BEEZET,

ZIZT7740%¢2 LT /tmp/myapp.log ZIBAL L WS Zridk. —KE7 7 A LV OFEHEN ST LT
POSIX A7 LR ELTWVWE ZIZERLTL XV, Windows DA, T4 L7 MUDBFEL, 2D
TALZ MV LTI 7 AVEEHT 27-D0WYIRHERER T2 Z L 2RIET 572012, 077 7 4L
FJOTF4 L7 b URHE LTERZBEREWMBDENDHZTL & Io

5 OJLANILDARZ LILE

LEWEM Eon 7L N2 THENY R & o> T X N 2N MBI LT, & E2ZidbI»ciExi
ZI/RBENERLELTE3HEZTLED, FOEIBRBEEI 7T ANZE/IPERHDET, LITFTDXS
TRAFES B S F ) FIZOWTHD FIFTAFL x5

o RZIIZ INFO & WARNING DX vt —3I % sys.stdout IZi%5
o FZIFE ERROR LI ED X v —I% sys.stderr 13i%5
o RYIFE DEBUG LI ED X vt —T% 7 7 4 )L app.log i34 5

logging €Y 2 — /L% TE®D JSON IZ K> THR L7z LEL & 5:

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

"formatters": {

"simple": {
"format": "/ (levelname)-8s - Y (message)s"
}
Fo
"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"

(KDR=V1ZHiEL)




(RIDR=I D5 DREE)
1,
"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",

llmodell . |lel

o
"root": {
"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"

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"
}
¥
}

ZLT stdout DAY RIIHT A LIS a 274 VX —RBMLUET:

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

7 4 VR —ITH 5RO T, filter_maker (77 7 FUBE) BUATO XS ICERT 2 e TEET:

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

def filter(record):
(RDR=V ki)



return record.levelno <= level

return filter

(RIDR=I D5 DREE)

CORBUIEIE Y LTEZ oM EXFH 20 L ALOBIEIRERL, nZLa— FHOT Y LNABHEE
NV RAVLUTOHEI True ZIRTEBMEZELET, ZOFITIX filter_maker ZaA VY KI A4 VD
LFEITTE7AMAZ U7k main.py TREDIERINTVWED, 74 VX —FELDEY 2 — LA
_main__ KXABDET, 20D T 4 NR—FEDHTIE __main__.filter_maker ¥ h EJ, B3 E

Ta—NTHBZERLLEE. COHDEEETILENDD $3,

7 4R —=%BIML main.py DEEBIILT O LSk, ZHTETTEIREICRD E L

import json
import logging
import logging.config

CONFIG = '''

{

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

"simple": {

},
"filters": {

"warnings_and_below": {

"level": "WARNING"

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

"mode": "w"

"format": "/ (levelname)-8s - J/ (message)s"

"(O" : "_ main__.filter_maker",

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

"class": "logging.FileHandler",

(RDR—T12Hi )



}
Fq
"root": {
"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"
]
}

(N}

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

def filter(record):

return record.levelno <= level

return filter

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

logging.critical ('A CRITICAL message')

(RIDR=I D5 DREE)

CHZEMUTOXSITFETLES:

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

5 HIED ORIRES D A TEET:

$ more *.log

app.log

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

CRITICAL - A CRITICAL message

ERROR - An ERROR message
CRITICAL - A CRITICAL message

11
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(RIDR=I D5 DREE)
INFO - An INFO message
WARNING - A WARNING message

6 FZEH—/1\DH

0 VR E Y — NS EY 2 — L DRITT:

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()

FLTIZ7ANVEBEZIIMS>TED T 7 ANEY—NIZFEBZRAZ ) T TTH, FRUHE>TALF )TV
aI—FEEZHLLVE JHEROREL LTHRICE->TEBEET:

#!/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)

(RDR—T1THE )
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(FiDR— 25 D %)
print('connecting..."')
s.connect ((HOST, PORT))
print('sending config...')
s.send(struct.pack('>L', len(data_to_send)))
s.send(data_to_send)
s.close()

print('complete')

7 70v 293 handler 5

LEYE, logging #IToTWA ALy FET Ry 78312, handler PF) X5 XLV WIRWE &3
HDET, THUI Web 77V 5 —>a v TRILKDHEZILTTL, bBbAAMOIFIATHIRE ZFETT,

BELHI 2% L EDOTEMIE VTV, FEEDa Y rr—ANACHZ VDb OEEBT (Fl 2R, EE
BT =R VADRA =Nty VT =2 DA 7 7). SMIPHandler: D3 T X — /L %& ik % DK A
MBI TT, L2l FLAEDARY N —2% %724 handler 70y 75 20[REENDH D 5
SocketHandler IZ X 2T 2, BT DNS NOHWEDE L VS E THEWLHZITS 2o £T
(Z LT ZoMuwabtiE L, Python DEXD TOBRIZOFOEIPHRN, VIvy b4 TI7VDHENE Z
AICHBARENES DD £T),

R D 1 D1, 28— bHBEL 7 e —F 2V 2 TY, ROIDS— I, 7 4+ —< Y AH)HE
BRALY Fh67 7 AE NS5, QueueHandler 721 % 7 X v F L7z logger TY, ZD logger 13HIZ, 57
REWV, HDEIVEEHIROBAREZFF - 72F 2 —ICHFEZIALLEI TS, Fa2—"OFZARTEHE T CIKET
LETH, RDOHBIC quene.Full fISt 2 X v v FTI2RENRHE20D LNEEA, LT+ —< YR
TAHNVIZAL Y RERDOIA TS5 VDB ETHSHE., TDIZ % (QueueHandler 721327 X v F L7
logger IZOWTDERZIRAT) FFa Xy MZHEWTEBEEL & 9,

2 DH?D 33— M QueueHandler DX¥F[E ¥ L TIES 472 Queuelistener T3, Queuelistener F¥ T
Y 7T, ¥ a—t handler XN, WEFT QueueHandler (b L £ & LogRecord ®HJIoL) 205
EHNTz LogRecord ¥ 2 =D 6223 ALy FZEEIL£73, LogRecord ZF 2 —25HI D I L T,
handler 127 L T X B £ 3,

THBEL 72 QueueListener 7 7 XA %&RD XV v M, HED QueueHandler IZXfLT1ODAf Y XAX Y X T
logging T& 2 Z 2 T3, BEFD handler DXL v RFFR%Z# 5T handler T2 Ly FEFEDO X DI
FTol VY —2ZRELLIKRDET,

0205025 AEFMAT 2HTF (import 1XEMK):

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=12Hi)
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(RIDR=I D5 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 EROFEERIIRRCHEa - FICiconTo b D TIERL, DLABLRF Y ANV RFZIZDOVWTTL
7o, FEFEHa— Ry bV =2 HBEZVET 7 ANAANY RIR600F Y I TERXD (AR ML—T%
TRy ZLTLED) MEBIZORNZAEEND 2 Z L ICEFERTANETL x5, ZHUIVW2horx >y 7y
73 asyncio WESTIThiL s Z e B TT, IS hDIERMa— KB 7 7V r— a v o cffibiiTtn’
E. axX B3 Lo 7 Tu—FEflioTunhiib Tay ¥ a— Fd Queuelistener ALy FN/E
FTHEITEINZ LI LTEBLIEARDIBVTL & I,

N—= a ¥ 3.5 TEHE: Python 3.5 MIF1IE. Queuelistener 7 7 REIHICF 2 =D O ITWo 72X vt —Y
T, LI e o TV AR ZNZNDANAY R =R FELTOVELE, (2WVWIDH, LNLT 4 LZ—Y
YZEHTA L DED. Fa—DliINTVREAMTUHINL L VWS ZEPHESINTVENLHTT)
Python 3.5 DI T, ¥—V— K27 %5/# respect_handler_level=True # YV XA F—Da>y b7 7 X—
WZFETZLT, COXHMErLEITZIENTEZLITR>TVET, ZiwifTbhse, EXvt—
DLRAENY RT =DV EHBLT, 2532 ZEBWURBEDA Xyt —I %A FT7—IZHL
S

8 Xw hT7—2#L®D logging 1R FDEZ(S

O ARY bMery hU=JBLUIERFEL, ZEWTENEZUHEL/2VWE LEL & 5, SocketHandler £
AR ¥ 2% FEBID root logger 127 X v F UL, HICEHRTEET:

import logging, logging.handlers

rootLogger = logging.getLogger('')

rootLogger.setLevel (logging . DEBUG)

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

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

# an unformatted pickle

rootLogger.addHandler (socketHandler)

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

logging.info('Jackdaws love my big sphinx of quartz.')
(RDR=V ki)
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# Now,
# applt

loggeri
logger2

loggerl.
loggerl.
logger2.
logger2.

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

cation:

= logging.getLogger ('myapp.areal')
= logging.getLogger ('myapp.areal2')

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

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

(RIDR=I D5 DREE)

Z(EWiTlX socketserver EY 2 — 2o TREI R I7L2ER L TEEET, MHELER 0T 7 4

ZLAMITRLET:
import pickle
import logging
import logging.handlers
import socketserver
import struct
class LogRecordStreamHandler(socketserver.StreamRequestHandler) :
"""Handler for a streaming logging request.
This basically logs the record using whatever logging policy <s
configured locally.
def handle(self):
Handle multiple requests - each expected to be a 4-byte length,
followed by the LogRecord in pickle format. Logs the record
according to whatever policy 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:
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):

15
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# 1f a name is specified, we use the named logger rather than the one
# wmplied 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 ©s because Logger.handle
# is normally called AFTER logger-level filtering. If you want
# to do filtering, do it at the client end to save wasting
# cycles and network bandwidth!

logger .handle(record)

class LogRecordSocketReceiver (socketserver.ThreadingTCPServer) :

mmn

Simple TCP socket-based logging receiver suitable for testing.

mmn

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

1

self.logname = None

self.timeout

def serve_until_stopped(self):
import select
abort = 0
while not abort:
rd, wr, ex = select.select([self.socket.fileno()],
o, 0,
self.timeout)
if rd:
self .handle_request ()
abort = self.abort

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

tcpserver.serve_until_stopped()

I —NEEHFHLTEBE, RIIFATVIEEEILES, 77472 MilTlX, 2>y =3 fMs i
ENFHA; —AMUTEUTOE S Xy E—YFHICTZE3TT
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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.

HERE pickle IZIEWL 20D F IV ATEF2V T4 LORMERDD T, ChoBEEST ZHEII.
makePickle() AV Y FEF—N—F 4 RLREI V774 XFEEELE LT, Z2hefES X5 ckidor s
V7 ERBETZZEHTEET,

8.1 EHPOOF IV Y DIV RF—%ZRITTS

TERHP DR F > 7Y 2 F—%FZITT 2 7-DI121E, Supervisor DX S5 2AEEY — L2 {# 5 RDENDH B
PHLNERA. 2B 5D Gist I& Supervisor 2f# - T LI OEEER FITT 22D DX ERIKEDO 7 » 4 1
EFRMELTCOVET, UTO7 7 A ABRBEITKRD £F:

271 BEY

prepare.sh B OBREE 2 ¥ 3 5 Bash 227V 7+

supervisor. VRAF =2 FTuEAD web 77V I — a DD DHIEL &L Supervisor D
conf BET 74V

ensure_app. Supervisor 25 LELDFRETHEITINT WD Z e Z{RFES 572D Bash A7V 7'
sh
log_listener. RZIZANRYVIEZFELTI 7 ANCERT AV 7 v PURF—=T0 T T A4

by

main.py VRAF—ZEHRINLY ry F2@BLTRF Y I 2ETT LML web 77V 7 —
arv

webapp. json web 77V = a vDHd JSON &HET 7 4V

client.py web 7V —a Y REET 579D Python X271V 7+

D web 7V r—vavid, VIR RLMHT2EBOV - —T 0 A2EHT S web 77—
Y a P —nN"—TH2% Gunicorn ZFH->TVWET, Z 2Bl LTEFEREZ. BROV—D =Pzl
THWIHET 2 BALR 7 7 ANICEERALZITI B TELREZRLTVEY — V= —F
BTV 7y PIRAF—2BEL TR ZEZALODTY,

INBHDT 7 ANERTI=DHICIE, POSIX BBEICBOW T T 2772 o TL & W
1. Download ZIP R&Z > # LT Gist 2 ZIP 7—HA4 7 LTX 7 >ua—FLTLEEW,
2. 7—HATT77A4NEBERITvFT 4 L7 FVICERLTLIEEN,

3. D /=DIZ, A7 FvFFT 4127 bVIZBWT bash prepare.sh #ETLTLE&E W, ZhiZk
H Supervisor B#D 7 7 A NBIOR T T 7 A LD=DD run 774 L7 U, BLU bottle,
gunicorn % L TC supervisor 34 Y X b=V ENBRIEEFE T B venv 77 4 L7 b U DR
SNET,
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http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b
https://gunicorn.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

4. bash ensure_app.sh %57 L T Supervisor 28 LEEDFETETINTVE I # R LT
IS

5. venv/bin/python client.py ZE{TL T web 77V r—>a v Z2EHLTILZEI WV, ZhUTkbnr
WL a—FpEZAENETTY,

6. Tan Y7 T4 L7 PV RDHZUT T 7 ANEFTRTLIZE WV, BHOBZIE, X — app.logk I
—HITBHFMD T 7 ANCHBIETTT, B 7IERRZ T —h—T a2 k- CIERERVRIETIU
T XN S 720, FEDHRE o LIEFITIEZR D £R A

7. VAF—t web 77V 7 — a »id venv/bin/supervisorctl -c supervisor.conf shutdown
BFETTHIE T Yy PRY U TEET,

HHZESIHRNWIETIN, TAMRETRE LR - IDHIORELH R L TLE - GE. REZ 7 4V
ZEETILEND 20 LUEEA,

9 OVTFAMEwRZOJEHEREAICAMT S

idn Rt e VRO LIS S N8 X —R2MATary 73 X MERE GOV L
bHBZTLEI, RERIE. Ay NI —=OT7 Vs —>a >y T, 7747 MEAOER (Bl: VE-+2F
A7 ORI IP 7 FLR) R 7RI L TBELVWEE S22 LEL 29, extra XTX—R%EZD
HINCHES 2B TEETH, WOTH ZOHIETIHEMEZE T OOBERNLZRD T HRD FHA, FhERT
212 Logger 4 Y AR VY RATEHENT 2FRICHE LN 20 LAERAD, £ LT Logger 1 VAKX ¥ R
H=RParr7yayTRIRENBZVDT, ZHUIRWTIA T 7 LIEEATEA. ZOFNIFENLETIE
Wb LNERAD, Logger £ Y AR Y ADEBD T 7V r— a >y opTtr ZEsms{Thbis L Lro
K IZAF S 258, Logger 4 Y AR ¥ ZADOMEFHHE LIEGIRICZonwe, EHIHLIRD 7,

9.1 LoggerAdapter Zff>7-d> 7% X MBERDIGE

logging 4 N> FDIERE —ficH I EIN 2 2> 73 A MVEREZE TR HE LKL, LoggerAdapter % f#
528 T3, ZDF T RId Logger DL SITHZ 2 K ITHFTENTWVT, debug(), info(), warning(),
error(), exception(), critical(), log() ®HKE XY v FEIMUHESZ X S5ICR>TVWET, TNHDX
Yy FIERIGT % Logger DX Y v FERUGIEZIRZDT, ZOoD0MERMOBEZTHES ZeNTEET,

LoggerAdapter DA Y AR Y A%RAEKT BICIE, Logger A YA X VR a2y 7 & X MERE D T HEE
B (dict-like) DA 7Y =227 bZIEL FF, LoggerAdapter DR ZFERX Y v REFESH T, MEUHL %2
VAN T 7 RIPESINIZB T D Logger 4 Y ARV RAREHE L, ZTOBa Y 7F A MERE ZDOEEI NI
CHLICHE DAL E T, LoggerAdapter D2 — R 5D LIKEH L TAET:

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

self.logger.debug(msg, *args, **kwargs)
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LoggerAdapter @ process() XY v FAa Y7 F X Mz v 7 HHNCMZ 25/ T3, Z2ITldr 7&K
BIFCHLDOX y =Y F—U = gl ESN, LI (FTEEDH 2) 2o DlEHzli ToRr
H=~"DOHFHLICELELES, ZOXVY FOT 74V MEETEX vy 2—JFTTOEETITH, F—
U—FREEIEa YR 77 RICEINLFHERA 7Y 27 P efEE LT Vextra” ¥ —20FAENET, 5
Ahs FOHLRIC "extra” ¥ =V — F2fio 5B HED Lo khrD LS EFEZEINET,

Yextra” ZHWV A RIEHERA 7Y 27 F OHDED LogRecord 4 Y AR Y AD _ dict. v —Y X
N3ZrT, HERA 7227 bOF—%H > T3 Formatter ZHE L TXFINEHIRAZXTA X T B LD
ICTELZZLTY, ZRLADAY v RBRERr Z 72 2V 7 F A MERZ X v £ —Y DHIPHRAIC
DT 72V EITIE. LoggerAdapter 225 process() ZRUL XS WCA—NTA R LY T 77 RA%1ES T
EDRERTZTTT, RIZETF2DREIDY 7 A% Mo7HT, avA 77 &2Tlibhs IFHEL 47
Pz MIEDIRBZEFOPDERDOPHRLTVET:

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

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

CNERDE IS ZeNTEET:

logger = logging.getLogger(__name__)

adapter = CustomAdapter(logger, {'connid': some_conn_id})

T, 20D adapter BHTEZ L7=2TDA XY M LT, some_conn_id DA E X vt — I DA
WEMENE T,

AVTHFAMERZET-OHIC dict UNADA TV b EES

LoggerAdapter IZIE T DIFAYD dict TR THMVERA, __getitem__ & __iter__ ZFEELTWVT
logging DEHED LS ICRZ B 7 7 ADA Y AX Y ZARFATR e TEET, Z4UE (dict DIEDEE X
N2DITHLT) HEBINCAERTZ 2D THEFTT,

9.2 Filter 2>/ > 7% X MERDEE

I—HEFED Filter ZffioTus/HHicary 7 A MEREMZ 22 b TEE T, Filter f VAKX VX
&, I N7 LogRecords ZEIET 22N TEET, ZAUTKD, #YILRT +—< v FUFHRLER DS
Formatter 2o T, A L 2EMEHMLLEBMT 22 b HkET,

BIZIE. web 7V r—>a T, WEHENBZ Y 7R (£id. PR ZOEERERD) . ALy
Fw—#/L (threading.local) RERICIRTFEL T, Filter »5H7 7€ A3 % Z & T, LogRecord 2V 7T
2 DEREBEMTEES, FIZIEX VE—FIP 7 FLARVE- P I—FDL-—FHRIIT 7 ALV
5. LiRD LoggerAdapter DFID & S5 IZJE R 'ip’ R 'user’ S WV oL IIZTT, ZDHFA. HL
7 4=y MXFHN Mo TUTIRT L5 hzGohEd, ZHERZ V7 oIt
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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']
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,
format="' INEE User:
. D)
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 /s', 'some parameters')
for x in range(10):
1vl = choice(levels)
lvlname = logging.getLevelName(1lvl)
a2.log(lvl, 'A message at level with ', lvlname, 2, 'parameters')
FTTHL. UTOLSITh %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,

(RDR=V ki)
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—CRITICAL level with 2 parameters

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

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

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

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

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

10 contextvars DF|A

Python 3.7 LB, contextvars £ 2 — L threading & asyncio QMO LD =— X%/ 3 2
YTFRRA MO —INBERERBELTVET, ZOXL TOEKEIAL y Fu— A BZRICHEL TWE T,
Foflid, sV F ALy FEREICBWT, WAL Tweb 77V =2 a Vil o TS DY 72X
MEWED XS RO SR LOBEHRE t bICu SR RATEZ20 2R LET,

FEHD 72, [T Python 7Rt A ETHED I A4 75V 2o TWBHIL LIZEED web 7 7Y 57— 3
VBHBELET, TNoDT7 TV —2arvh, 7547 FDOIP 7 FLAR HTTP Y7 ZX M XY v
F. BXUZ A7V O2—F D L5 Ray 7T XA MEOHREEMEHRE LTEALZBEOR S
. EDOIA T (2O 72 RA MUEOT DD a—R) oK T TV —arous 7 v 4 NG#H
YNSHRD AT 2 72DICEED LI LIEHBRWTL 2 5907

ZIZT, A7 7 VIBUTOa— R THTZ2ZeNTELLLET:

# webapplib.py
import logging

import time
logger = logging.getLogger(__name__)

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

BED web 7 7V r—> 2 VI 2 DO Y T X, Request & WebApp, XX o THT 2B TEZE
T, TNHEEBOAL v RILXNz web 77V —2 a vy BED XS KEIET 202 BHINICH 5D LT
WET - FTROBEV I TAMIAL Yy RTINS KNTT:

# main.py
import argparse
from contextvars import ContextVar
import logging
(RDR=V ki)
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import os
from random import choice
import threading

import webapplib

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

class Request:
mnn
A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
mnn
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 Tequests.

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 }(ip)s
—/(method)-4s J(message)s')

# Create our context wariables. 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):

mmn

A filter which injects context-spectific information into logs and ensures

that only information for a specific webapp is included in tts log

def __init__(self, app):
(RDR=12Hi<)
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self.app = app

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

return appName == self.app.name

class WebApp:

mwmn

A dummy web application class which has its own handler and filter for a
webapp-specific log.
win
def __init__(self, name):
self.name = name
handler = logging.FileHandler(name + '.log', 'w')
f = InjectingFilter(self)
handler.setFormatter (formatter)
handler.addFilter (£f)
root.addHandler (handler)

self .num_requests = 0

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

def main():

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

adhf = argparse.ArgumentDefaultsHelpFormatter

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

description='Simulate a couple of web '

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

aa = ap.add_argument

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

options = ap.parse_args()

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

(RDR=V ki)
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# from randomly

appl = WebApp('appl')

app2 = WebApp('app2')

apps = [appl, app2]

threads = []

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

root.addHandler (handler)

# 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))
__name__ == '__main__"':
main()

Lo a—F2ETITE. BEZE2DV 7T A+ appl.log 1. & D ¥920% app2.log I ZNZFNED
N, FARICETOY 7T A M) app.log ICEEEMEND Z e DBDLBTL kS, ZNEND web 77

»
S

-
—

—YaVEFOuIEENEND T TV = aryhroon sy PRI EEA, VI A MERLTE

{BZRFREINTVES (Thbb, FXI—V 7T POERIZFICRZDITL 2 dIHNE) 13T T,
DZLBEUTOYza<xy FORNZEIWPIRENTHET:

~/logging-contextual-webapp$ python main.py

appl processed 51 requests

app2 processed 49 requests

~/logging-contextual-webapp$ wc -1 *.log

153 appl.log
147 app2.log
300 app.log
600 total

~/logging-contextual-webapp$ head -3 appl.log
Thread-3 (process_request) appl __main__ jim 192.168.3.21 POST Request processing started
Thread-3 (process_request) appl webapplib jim 192.168.3.21 POST Hello from webapplib!

(RDR—=V ki)
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Thread-5 (process_request) appl __main__ jim 192.168.3.21 POST Request processing started
~/logging-contextual-webapp$ head -3 app2.log
Thread-1 (process_request) app2 __main__ sheila 192.168.2.21 GET Request processing started
Thread-1 (process_request) app2 webapplib sheila 192.168.2.21 GET Hello from webapplib!
Thread-2 (process_request) app2 __main__ jim 192.168.2.20 GET Request processing started
~/logging-contextual-webapp$ head app.log
Thread-1 (process_request) app2 __main__ sheila 192.168.2.21 GET Request processing started
.21 GET Hello from webapplib!
.20 GET Request processing started

Thread-1 (process_request) app2 webapplib sheila 192.168.
Thread-2 (process_request) app2 __main__ jim 192.168.
Thread-3 (process_request) appl __main__ jim 192.168.3.21 POST Request processing started
.20 GET Hello from webapplib!
.21 POST Hello from webapplib!

.22 GET Request processing started

Thread-2 (process_request) app2 webapplib jim 192.168.
Thread-3 (process_request) appl webapplib jim 192.168.
Thread-4 (process_request) app2 __main__ fred 192.168.
Thread-5 (process_request) appl __main__ jim 192.168.3.21 POST Request processing started
.22 GET Hello from webapplib!

.21 POST Request processing started

Thread-4 (process_request) app2 webapplib fred 192.168.

W N W N WN WNDNDDN

Thread-6 (process_request) appl __main__ jim 192.168.
~/logging-contextual-webapp$ grep appl appl.log | wc -1
1563

~/logging-contextual-webapp$ grep app2 app2.log | wc -1
147

~/logging-contextual-webapp$ grep appl app.log | wc -1
153

~/logging-contextual-webapp$ grep app2 app.log | wc -1
147

11 A\ RSHATOIAYTF X MEROHE

Handler 3ZNEZN—HD 7 4 VR EMEIHf > TWET, a¥7F X MaHze, o> FZIFKs T2
¥ 72 < LogRecord XML 7zWHAE, UTIRTRAZ VS D X512, EfFELa— FEHET 0D ITH
L\ LogRecord ZiRS 7 4 LA ZHS Z e 3 CTEE T

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 = logging.StreamHandler ()
formatter = logging.Formatter (' from D)
handler.setFormatter (formatter)
handler.addFilter(filter)
logger.addHandler (handler)

logger.info('A log message')
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12 #ROTOCIDSDE—T 71 ILADOTEEER

O rERERA Ly FE—7THD, B—Tu L A0EBDAL vy R2LOE—T 7 A AAD B FiiRIE T R—
P INTVWET 25, 7O X »50H—T7 s A A0 u JidR—F ShEFtHA . ks, &
BOTa 22/ WTH—DT 7 A LADT 7t A BEILT 2EHD /%D Python IIXFE LRV
5TY, BROTa AN SH—T 7 A AN ZER L RTAER LR VRS, b RVWAEIR, IXTOS
v 2753 SocketHandler (2 LT H 73R EITW, ML L7270t Re LTV 7y v —NEENPIT T
T YT b =—NEY Ty " OHAM>TI 7 AN T ZEIHLETS, (ZOERELFITT 572912,
MEOTaLAD 1 DDALy RREDYBTHILHTEET) COH TlE. 207 Fa—F % X 51
WCXEMLTOET, BiffT5Y 7y MRZETRTILBEENTVWEDT, 77V — a VITHAADT
DOHFERE LTHATESTL x5,

BREOTaANET7 7 A AANDT 7 A% EFT % 72HIC multiprocessing €Y 2 —JL @ Lock 7
FAEME>THEDNY FI72E L e TELY, BHFOD FileHandler £ ZDH¥ 727 7 AFBUED L T
% multiprocessing ZRAL TWEEAN, MREFAT 2 L5120 dLIERA, HEDEL A
multiprocessing €Y a2 — AT 21 v JHEEZ T RTO T 7 v bR —AaTEHET 2bII TRV &
WIWHERLTLZXW (https://bugs.python.org/issue3770 Z&),

B EE LT, Queue ¥ QueueHandler Z{fo- T, L F A7V 5 —>arydloD7atkR
IZETO logging A NV M2 EZENTEET, ROFNIZHEITI AEETRLET, ZOHITIIMILL
listener 7Ot ZAHMD Tt 20 5K SN event ERZITED ., ZHREMED logging FEICL72A - T
RIELET, ZOBIEEEDHED 1 2ERLTVWEET (BlZIX. listener 70t 2% 7HEF 2D DI
listener ALy FZ5 e HTEXT) TIW., THUL listener &7 7V — a YNOMO 7 a2 T5%E
RICERRZFREEESHNCIoTVWEDT, FHOERIIELZa— FE2ESMERICRSTL & 5!

# 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

Because you'll want to define the logging configurations for listener and workers, the
listener and worker process functions take a configurer parameter which %s 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 in the worker processes, to avoid

sending events which would be filtered out between processes.

HOH oW OB OB OB OB W™ R OR R R

The size of the rotated files is made small so you can see the results easily.
def listener_configurer():
root = logging.getLogger ()
(KDR=V1ZHiEL)
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logging.handlers.RotatingFileHandler ('mptest.log', 'a', 300, 10)
f = logging.Formatter ('’ (asctime)s J(processName)-10s J%(name)s J%(levelname)-8s J(message)s
")

h.setFormatter (f)

root.addHandler (h)

# This ts the listener process top-level loop: wait 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',

# 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; mo other level or filter logic applied.

root.setLevel (logging. DEBUG)

# This is the worker process top-level loop, which just logs ten events with
# random intervening delays before terminating.

# The print messages are just so you know it's doing something!

def worker_process(queue, configurer):

configurer (queue)
(RDR=V ki)

27




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()
if __name__ == '__main__"':

main()

(RIDR=I D5 DREE)

L2277 OHEET, logging X4 > FREZDHIZAL v FTIT S 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 None:
break
logger = logging.getLogger(record.name)
logger .handle(record)

28
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def worker_process(q):
gh = logging.handlers.QueueHandler(q)
root = logging.getLogger ()
root.setLevel(logging.DEBUG)
root.addHandler (gh)
levels = [logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL]
loggers = ['foo', 'foo.bar', 'foo.bar.baz',
'spam', 'spam.ham', 'spam.ham.eggs']
for i in range(100):
1vl = random.choice(levels)
logger = logging.getLogger (random.choice(loggers))
logger.log(lvl, 'Message no. /d', i)

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

'version': 1,
'formatters': {
'detailed': {

'class': 'logging.Formatter',

(RIDR=I D5 DREE)

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

—/ (message)s'
}
To
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO',

o

'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',
'level': 'ERROR',
'formatter': 'detailed',
1,
1,
'loggers': {

29
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'foo': {
'handlers': ['foofile']

¥
Fo
'root': {

'level': 'DEBUG',

'handlers': ['console', 'file', 'errors']
Iro

}
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)
1p = threading.Thread(target=logger_thread, args=(q,))
lp.start()
# At this point, the main process could do some useful work of its own
# Once it's done that, it can wait for the workers to terminate...
for wp in workers:
wp.join()
# And now tell the logging thread to finish up, too
q.put (None)
1p.join()

25 BIXRED logger WCXEERTHA T 26127 > TWEF, foo logger & foo T AT LDHDETDA
AN +% mplog-foo.log WIRTFET 2KiAI7% handler 2F o TWET, ZHEX A et Al log ML
Tffibh, (logging 4 X MM worker 7B RAITHEBRINE TH) X vE—IF#EYIRHAEICHTIL
7,

12.1 concurrent.futures.ProcessPoolExecutor O F|

HL, V—H—7ut 2 2EH T 37/7-HIC concurrent. futures.ProcessPoolExecutor Z{#HW\/=\WDT
HIE, PUES HETF 2 —2E2R0ERH FT, RD IS BAEDORDLDIC

[queue = multiprocessing.Queue(-1)

RDa— RzHMAT20Z03HD X5

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

ZLT, RDES BT —H—AFRa— Fhdboke T 5 L:

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

w.join()

(RIDR=I D5 DREE)

RDEHIWCEELET (RHIZ concurrent.futures 4 Y R— b FT2D2ENHEVWESCLEL D) ¢

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 ZHW/- Web 77U —>3>o57704

Gunicorn ® uWSGI ((723 2T 20 D) 2o T Web 7V r—rave 7732358, 77
A7 DV TR NI 27-DICEHOT - —T o ZAMELNET, 2O XS REETIE. web 7
TV —2aYIREHET7 7 ANR—ZADANY F T 2L Z LIFBIIT T E W, b DI, SocketHandler
EloTHO TR LTEET 2V RF—IC web 77V —>avpbu 2R 535 K51 L TR
XV, ZHUZE Supervisor D&k SR O RAEHY — L BF S T THRETEET - # LA ERFoOX >

IVTry bDIRF—2RTI3 2BRL TSN,

13 770)le0—7—+9%

0777 AARHIREXGELL, HILV I 7 A LEHWTZZRBZEZWMD NI e BHDET, 20
T7ANEDIEIETER L. TOBDT7 7 AADPERINLL T 7 A VEERL, 77 A LVORHREXBH
FRLZWZ e HBTL D, ZORANRR—2D7DIZ, logging /¢y 7 — 1% RotatingFileHandler %*

RELThET:

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

for filename in logfiles:

print(filename)

COMEY LT, 7V —YaroulBRO—ETH L. 6 DIXHNZT s A ABBELNET

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.

BHD 7 7 A WVFNWDTH logging_rotatingfile_example.out T. ¥4 XD E[RIZET % 7= NIRRT
A B RARNICESEEINE T, BHCH I N I Ty T T 7 A I ZDIIRTFHA Y7 U X PER (L1 H
218 27%E). .6 77 AMIEEINET,

O, 2 2 TEMIGRHIRDIDIZT 7 A VDOREZ PR D /NI BREICHEL TVET, EFIcfHS &
%13 mazBytes & WYIRMEIZERE L TLIZE W,

14 BD format X2 I)ILzFIBT 3

logging #% Python 5 £ 77 VICEMEI MK, XA v -V ZENRNAET7 +—~ v MT 5HE—
DHER % o774+ —~<v FTL%, ZD%. Python K3 H LW FH 7 +—~< v ML LT
string.Template (Python 2.4 TB/l) & str.format() (Python 2.6 TEN) 23Mb D £ L7z,

logging 1% (3.2 225) ZD 2 O0DBMENZT7 +—~< v PHIEEZPR—PLTVET, Formatter 7 7 AN
style WS HAHIOA T a vyOF—U—F5IBEZTWMD T, ZOFT 74V MAIE "% TIH. i
' '$ DMEERRET, 2 END 7 4 —<y FPHERCHEL TWE T, B EHRMET 7 40 MEIZ K o
THEFRF STV R 25, BIRIVIC style 5I8%245E 3 % Z & T, str.format() »* string.Template Zffio
7z format ZEET 2 HENTEX T, ROFNIZ OHAEZ > TATWET:

>>> 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')

(RDR—=D12Hi )
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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
>>>

BRI EN 207Xy =20 format &, X v —IZAERT 2ETITERITHEILLTNS Z I
FELTLIEEV, RDFITODS L5115, XAvt—I%ERT 280 TlE % ZHEWHITTHETS:

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

logging DL L (logger.debug() % logger.info() & ¥) IE. B X vt —IDDITMEG B L2
ZUWMET, F—V PRIz 2T 2 20X > a v 2BET S0 TEbLEST, (FlZ
X, exc_info ¥F—V—F5|[EF-o TR/ ZHE L —ANy ZIEREFLE LD, extra ¥— 7V — N5
EoTu iG55 2E8MOaYy 7% X MEREIEELE T, ) logging v 7 —JFWNHT % 2f-T
format XFH| L[ HE~—I L TWBDT, str.format() % string.Template %{# - T logging MU
HIFHETEFRA, BIHFD logging MM Uik %-format 2> TW2 DT, B EHED-DIZZ DHES
EPEBRTLILIEITEER Ao

Lol {J 08 #MoTRyAvb—VE T4y FFAHERB D ET, 0FA v be I REEDA
TYx 7 b format XFHE LTHET I A TE, logging Ny 7 —JR@REFDA 7V 27 MZHLT str()
ZAfio THEREED format XFHNEERLET, XD 20D 7 A% RTLEEW:

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)

E55027 7RG format XFHDRDDICHHALT, {} 8§ 2o TEEO B ZD "%(message)s”,
"{message}”, "$message” THIE X7z "message” TR ZERTZZ e N TEET, Zh3Ira 72D
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TV FEIMES ITREN W FAHTIN,  (FTYX—R27 2D - gettext.gettext ) %
DML AV 7R LTEDLNLE 7 VX =227 1 DLRFAILBZNE D) REDHEVRTVZA Y7
AEffS e TEXT,

LD F 2% Python IQIZEENEEAN, BODOI— FIZabRLTES DR TT, ZhASIERDHD
EOWRLTHHATEES, (LD J XD wherever Y WIHEY 2 — L TERINTVWELERELET):

>>> 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: ( s )
point=p))

Message with coordinates: (0.50, 0.50)

>>> from wherever import DollarMessage as __

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

Message with 2 placeholders

>>>

FOBITET =~y FOEERRT DI print() 2o TVE T, BBEALAFERKICZDHETHR %
H 3 %1213 logger.debug () R EEMHVE T,

HEALLT, COHERBRERSTA—VADRFAT 4 IEHD A, EBEDT7 +—~ v MEEIZ
logging OFEH LFFTIZR K T, X v —IHFEBIC handler X > THAEh 2 e ZIGEZ D 3, (H
HENRBVRLE T =<y FDEINFERA) 20D, ZOHFETHERLZVEWFRVDIX, BIIOFEINID
EAXFHZITERLFIBDIEDLRNE VW RV eI T, Z4UE 2 XXXMessage 7 7 AD A
ANFG I RPEPHLDY YRy J AL al—TL2EN)RLTT,

RDOFID & 512, LoggerAdapter ZFIH L T LMz X 5 BB E2HKH T2 HEDHD F3:

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)

(RDR—=V ki)
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logger = StyleAdapter(logging.getLogger(__name__))

def main():
logger.debug('Hello, ', 'world!')
if __name__ == '__main__':

logging.basicConfig(level=logging.DEBUG)

main()

D22 Y 7+ iZ Python 3.8 LI TIX Hello, world! ¥ WH X vt —I% 02§ 3133TI,

15 LogRecord DHRXAZAYA1 X

2T logging 4 N> ME LogRecord D4 Y AX YA LTRIHENET, ARV bOouarZpBReNT
logger DL )L TT 4 VR ENRDoTFBE. ARV FOFERE ST LogRecord DVAEK XL, Z D logger
(. propagate DEINIC A 5 FTD_LAL logger) @ handler (2 XN F T, Python 3.2 £ T, Z DAERKS
Thbh T2 DX 2 ERTIT L

e Logger.makeRecord(): HH DA N> b logging "Rt XA TMIENE T, ZHiE LogRecord % HH%
FATA VAR Y ARER L ET,

 makeLogRecord(): LogRecord I\ZEBME N2 J@MEZ B LR ELE L TS EINE T, 3ty b
7 — 7L (pickle JEINT SocketHandler #2HIT. & %\ i& JSON JEX T HTTPHandler #2HIT)
HEZZIW oG8k s E T,

ZD7=®IT LogRecord TDFR Z &% LI2WIEHIZ. XROEE L% LRITFIUIRD £HA,

 Logger.makeRecord() &4 — \—354 FLZHED Logger DY 72 7 X %AED ., FIH L7\ logger
DENDPHA Y AR 2L NDHNT. £ % setLoggerClass () Zffio THRT %,

o filter() XY v FTRELRFHRLRUIEZITS Filter % logger 2 handler IZ:BHT 3,

BOIOFEE. BHORERLZIATIVDBNADZ R LIS LGB ELTEERA, 7477
PHED Logger DY 77 7 AL LS LT, RRICEREINIZF74 7T UDPEEED £5,

2OHDAKIIFZEAL D —ATIELWEETH, & 21X LogRecord ZRIKILL72H 727 I X% {H5
ZEREEITEFERA, 7477V OBEEIFHL TV logger 12 filter ZEFETEE I, HrlL
W logger ZAEA7-PICENTIIRELRVEWIRLABRDET, FTLW Ry r—=IREY 2 —LEEBL.
EI 2= AL NAVTROREETTEZ LT, HLW logger BELNET)

[logger = logging.getLogger(__name__)

INTREEZDZEPRFNTLIDEATLESTL &S, HEEZER, RSV —IZBHfHiFsh
7z NullHandler &, 7 4 VA ZEMTE2I D TEEI, 77V r—> a YVRAREEDN, XDEVLLIZ
WMET2E7477VDH =NV FIEZMDMNI5E. 74 VEZEFOCHEREEA - o T, 2OV
FI2HOHNEIA 77 VHAREOER KM L 725 DIER ) £8 A,
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Python 3.2 I TI3. LogRecord DM, F8ETE 2777 FVKHIZLD £F, 772 b VX callable
T. setLogRecordFactory() THEXT X, getLogRecordFactory() THED Y7 77 MV EHIETE £,
7 72 FVid LogRecord IV A+ 77 XRE[FL S 73 F v THEH S, LogRecord X7 7 4L +DT 7
FUELTHRESNTVE T,

D7 T —FR@FEHRARLDT 727 + UMb LogRecord DERD IR TOHEZHIHTE 2 XS5 LTVWET,
e 2B, BT ARBLIED, RO BARZ—VEfo THIZEBEEBIMT 2 Z X TEE T

old_factory = logging.getLogRecordFactory()

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

return record

logging.setLogRecordFactory(record_factory)

ZO7 T —FTIREBORZZFIA TSV T 727 MV EF =4 YSET, BEWCHUEEZ FEELE
D, ERCHEBINATVIEHZERE T EEELAVEDIEZS T VEET, LEL, F2ArD0RMD
2TH, £2TD logging DIIEITH L TOERTRED A —N—~y NIZRZ I EZRIECEE, 2077297
& Filter ZAH T 22 TREOHRDFOLNLR VB EICOAMESINETT,

16 Subclassing QueueHandler and Queuelistener- a ZeroMQ exam-

ple
16.1 Subclass QueueHandler

QueueHandler D% 77 7 XA E{Eo T X v —I%MDF 2 —, FHlZIX ZeroMQ @ ’publish’ V& v MZiE
B2 TEET, TOMITIE. Y7y FEHNICIE->TZN%E handler I ('queue’ & LT) ELET:

import zmq # using pyzmq, the Python binding for ZeroM

import json # for sertalizing records portably

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

class ZeroMQSocketHandler (QueueHandler) :

def enqueue(self, record):

self .queue.send_json(record. _dict__)

handler = ZeroMQSocketHandler (sock)

HHEAARLEZE ZRDOFETHTEE T, socket B1E2DITHERIERE handler (2 THITF:
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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)

def enqueue(self, record):

self.queue.send_json(record. _dict__)

def close(self):

self.queue.close()

16.2 Subclass QueueListener

QueuelListener DV 77 7 A%E-T, X vt —I%MDF 22—, FHlZIE ZeroMQ D ’subscribe’ ¥ 7 » b
PORGTE2HDTEES, 4 7LTT:

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.
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17.1 Subclass QueueListener

# listener.py

import json

import logging

import logging.handlers

import pynng

DEFAULT_ADDR = "tcp://localhost:13232"

interrupted = False

class NNGSocketListener(logging.handlers.QueuelListener):

def

def

def

__init__(self, uri, /, *handlers, **kwargs):

# Have a timeout for interruptability, and open a
# subscriber socket

socket = pynng.SubO(listen=uri, recv_timeout=500)
# The b'' subscription matches all topics

topics = kwargs.pop('topics', None) or b''
socket.subscribe(topics)

# We treat the socket as a queue

super().__init__(socket, *handlers, **kwargs)

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

return logging.makeLogRecord(event)

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.')
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try:
while True:
pass
except KeyboardInterrupt:
interrupted = True
finally:

listener.stop()

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)
(RDR—=V ki)
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logger = logging.getLogger (random.choice(logger_names))
logger.log(level, 'Message no. /5d' 7 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 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.libl 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.l1ib2 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

(KDR=V1ZHiEL)
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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.

18 BFHENR—XTHEKT 50

ROFNIEFHZEZME - 7z logging DR TT, ZDHNE Django 7RI =7 FDRF 2 X b poFfFoTEE

L7c. ZOFEE% dictConfig() WH L THREZAMIL X

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': '{',
¥o
Po
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',
'foo': 'bar',
1,
P

'handlers': {

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

1,

'mail_admins': {
'level': 'ERROR',
'class': 'django.utils.log.AdminEmailHandler',

'filters': ['special'l]

}
g
'loggers': {
'django': {
'handlers': ['console'],
'propagate': True,
¥o

'django.request': {

(RDR=V ki)
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'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate': False,
Fo
'myproject.custom': {
'handlers': ['console', 'mail_admins'],
'level': 'INFO',

'filters': ['special'l]

ORI OWTO X DFELWERIE, Django D FFa Xy b ZEDwr a2y TRA2ZENTE
£,

19 rotator ¥ namer ZfE->TOJO—FT—Fr2HRXEI1XTS

namer ¥ rotator ZEHRT 2 HIEDHNILL T DETAIRER R Z ) T MIREINTWVWET, ZZTERI 7 >
A% gzip WX DEMET 22 RLTWETS:

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 7 (message)s')
rh.setFormatter (f)

for i in range(1000):

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

CDAZY T BFETTRL, 6 220H LW I 7 A ABEREN, ZD5H 5D FEMEINTVWET:
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$ 1s rotated.log*

rotated.log rotated.log.2.gz rotated.log.4.gz
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 & D FDiIAATE multiprocessing D

ROEBICENWES 251X, logging % multiprocessing ¥ #XE7 7 A V&2 FH o THHAT 2 HEEZRLTVET,
BENEEIDRD Y TATTD, & O EHERHKZ ERED multiprocessing ZFIH T 2> VA TEET2
FHEZRLTOWET,

ZOPITIE. X4 ¥ 7at R listener 7RERLE WL ODPDTY =S —TBLRARRELET, X1V,
listener, 7 —A =70t RA3EZhENTH L LREZF > TWET (V= =70 RBHIFE UREZ
BLET), ZOHIMLE, X4 > TrERAD logging, V—5 — QueueHandler TR Z%2%E>TW0W3 L Z
5. listener 23F|H 3 % QueucListener DR, HWHIRFRE, F 2 —D ORI WMoTcARNY P EREI N
handler IZDEES 2502 R2 2 e NTEEY, CORERZHHMDObDTI, ZoflZAITDSF I A
BHXEEZEeNTEBLTLE D,

INMEDAZ Y T FTT, docstring & 3 XY MTEHWERFAL TVWES:

import logging

import logging.config

import logging.handlers

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

import random

import time

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

configured for those loggers.

mmn

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

logger = logging.getLogger (record.name)

if logger.isEnabledFor(record.levelno):
# The process name is transformed just to show that it's the listener
# doing the logging to files and console
(RDR—=V ki)
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record.processName = '/s (for /s)' ’ (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 ezits.
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 tllustration. 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']

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

(RDR=12Hi<)
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def

# 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):

lvl = 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 ts 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 PUSIX 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'],
'level': 'DEBUG'
}

}

# The listener process configuration shows that the full flezibility of

# logging configuration is avatlable 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 PUSIX because the logger will

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

45
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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
—/(message)s'
s
'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'

T

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

T

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

o

'errors': {

'class': 'logging.FileHandler',

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

'level': 'ERROR'

}
Irg
'loggers': {
'foo': {
'handlers': ['foofile']
}
Yo
'root': {
'handlers': ['console', 'file', 'errors'],
'level': 'DEBUG'
}

}

# Log some intitial events, just to show that logging in the parent works

(RDR=12Hi<)
46



(RIDR=I D5 DREE)
# 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 "% @G+ 1),
args=(config_worker,))

workers. append (wp)

wp.start()
logger.info('Started worker: ', wp.name)
logger.info('About to create listener ...')

stop_event = Event ()
1p = Process(target=listener_process, name='listener',
args=(q, stop_event, config_listener))
1p.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, listeming can now stop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ...')
stop_event.set()
1p.join()
logger.info('All done.')
if __name__ == '__main__"':

main()

21 SysLogHandler ICX% X vt—2IC BOM ZH#HA T3

RFC 5424 X syslog 77— I Unicode X v £ —IY%iEZH, ROMEZERLTWES: £ 7> aF
%¥ 27 ASCIT #%. #13CT UTF-8 & Byte Order Mark (BOM). 13T UTF-8 Tx>a— F&hsk
Unicode. ( ffRD&ZHEE I 3> 22HK)

Python 3.1 T SysLogHandler 2. message {& BOM Z#fA$ 2 a— FBMENE L, LrL, ZOL
= DRI L T, message DHFEIC BOM 2213 TLESDTY 27 ASCIL #9% ZDRICEL T BT
EFFEHATLL,

ZOEEIXEN TV A DT, Python 3.2.4 DT BOM 2 AT 20— FH, HIRIhE L, HEEX
N2 DTIERHIFRE DT, RFC 5424 #Efilo, BOM &, + 7> a > D a7 ASCIL &7 % BOM O
AZ, fEE® Unicode % BOM D% A12k> UTF-8 T ¥ a— KX N7 message ZHEK L T2WHE, XD
FIEHE > BB DH D £F:

1. SysLogHandler O A ¥ A X ¥ AT, KD & 574 format XF4|%+f o5 7z Formatter f Y AKX VA%
TRy FT 5
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[‘ASCII section\ufeffUnicode section'

Unicode ®a— FxRA ~ + U+FEFF &, UTF-8 Ty a— K35 & BOM -- b'\xef\xbb\xbf' --

WD E9,

2. ASCII 227 ¥ a Y BUFEIR T L —ARNKICERT %, 772 LZOHE D OEIRKERIHIZ ASCIT 17
5 E5ICHEET S (UTF-8 Ty a— FERTHZDHIMNZELEVWESITTS),

3. Unicode 227> a Y EEED L —RARNVRICEEIZ 5, ZOHE D EERL 27— &1z ASCII 4tD

XEPEENTOTD, ZHUFHEIC UTF-8 Ty a— REB37ZTTT,

7 4 —<v b N7z message & SysLogHandler IZ& > T UTF-8 TxYya—RFENEF, LDL—LIZHE
ZI13, RFC 5424 YLD X v — PR ERTEF T, LOAL—IEDLR WIS, logging 13fild =5 — %
ZLEEAD, message & RFC 5424 ([ZHEHLL 2 WETE S5 DT, syslog 7—E VI T 7 =53

RN HD £,

22 BEtNJZ2XRETS

Z2L0u 7 Xy =Y B AMEPFHOLDICEINL D, BN LIZS SR TWETE, HEIKk-
T (BMLREMRRBEZH o TR I XA v =% R=ALRLTD) TRIT T LDR—X TES fEkan
727 43—=<v b TR tE—YFHALEWEERH D 5, logging Ny 7 —I%5 &, ZhEfEICER
TEET, FHITZ2HEIRODDH D T, ROFNX JSON Z{fio TA Ny b2, BT S—RATE3E

WPV T7 A4 XT BEMAEAIETT:

import json

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

self .kwargs = kwargs

def __str__(self):

return 'J/s >>> Js' J (self .message, json.dumps(self.kwargs))
_ = StructuredMessage # optional, to improve readability

logging.basicConfig(level=logging.INFO, format=' ")

logging.info(_('message 1', foo='bar', bar='baz', num=123, fnum=123.456))

FORZV I EETTRIERD LIS ICHAEINET

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

FERODIEFIE Python DAN—Y 2 VI EX o TRRZZ Z L ICER LTI W,

X DRIRIZIE AR E RS E. ROBID K512, HAXLD JSON T a—Xeffd e A TEET:
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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 >>> /s' }, (self.message, s)
_ = StructuredMessage # optional, to improve readability

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

if __name__ == '__main__"':

main()

FORZV I EREFTRIERD IS ICHAIEINET

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

FERODIEFIX Python DAN—Y 2 VX o TRRZZ Z L ICERLTLIEX W,

23 handler Z dictConfig() ZE>THRXEI I XT3

logging handler IZFFEDH A X< A4 X2 MESH L WEHEE T, dictConfig() ZfioTWnWaRks, 775
AfEBR S TOH AR A XAHATRET S, FIAIE, 8277 741D owner ZRELLWVWE LET, ZHUE
POSIX ERIHTlX shutil.chown() Zffio THHICEHTE T, EHES £ 75 VY D file handler 13 Z D
KREZHAAATYR—F LTV ERA, handler DAERZBEHE OB EHE>THRARXA XTEILHNTE
£

def owned_file_handler(filename, mode='a', encoding=None, owner=None):
if owner:
if not os.path.exists(filename):
open(filename, 'a').close()
(RDR—=12HiL)
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shutil.chown(filename, *owner)

return logging.FileHandler (filename, mode, encoding)

Z LT, dictConfig() WEXNZWHHEDH T, ZDEE%EM - T logging handler 24T % & 51248
ETHIENTEET:

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {
'format': 'J(asctime)s J(levelname)s J(name)s J(message)s'
1,
Po
'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 wvalues below are passed to the handler creator callable
# as keyword arguments.
'owner': ['pulse', 'pulse'l,
'filename': 'chowntest.log',
'mode': 'w',
'encoding': 'utf-8',
1,
i}
'root': {
'handlers': ['file'],
'level': 'DEBUG',
Yo
}

ZOFENIFIAR D S DTFH, owner D user ¥ group % pulse ICHELTWVWET, ZhEHAZ VT
IZ chowntest.py ICHHAAATAET:

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,

(RDR=V ki)
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'disable_existing_loggers': False,
'formatters': {
'default': {
'format': '/ (asctime)s J/(levelname)s J (name)s 7/ (message)s'
1,
Pe
'handlers': {
'file':{
# The values below are popped from this dictionary and
# used to create the handler, set the handler's level and
# its formatter.
"()': owned_file_handler,
'level': 'DEBUG',
'formatter': 'default',
# The values below are passed to the handler creator callable
# as keyword arguments.
'owner': ['pulse', 'pulse'],
'filename': 'chowntest.log',
'mode': 'w',
'encoding': 'utf-8',
1,
P
'root': {
'handlers': ['file'],
'level': 'DEBUG',
s

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

INZFITT 5123, root HRTEITT2LENDH 200 LOLEEA:

$ 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() AHEMEN/zDAH Python 3.3 22572D T, ZDHlE Python 3.3 Zf-oTWEd, ZD7
7o —FB3RiE dictConfig() ¥ R— b+ L2 T®D Python N— 2 > - Python 2.7, 3.2 LI - THIAT
XET, 33 LUFTON=TY a Y TlE, A—F—%2ZLHT 2DIT os.chown() ZFHAT 2HELHZTL & I,

ERRICIX, handler 2T 2BEE 70 27 MDY ZhCHE22—T 4 VT 4 EV2a—NLIKEL LI
RBETL & D, REOHTHEEBEHEESRT 2D IT:

[‘()': owned_file_handler, }

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

project.util XD H 2 HEBEDOLGFIICE EMMZI TLZE WV, LORXZ Y S MTIX 'ext://__main__.
owned_file_handler' TEI X3 TT, dictConfig() I ext:// H HEED callable ZH21F ¥ 3,

ZOHNEMD T 7 A M T BZEEEEETZHNCH o TWET, HlZiE os.chmod() ZF-T, ALK
HETPOSIX R—3I v P a VPR ETEXATLLD,

bHAA. TDO7 a2 —FiF FileHandler B D handler . @ —3J — 3§ 3 file handler DWW e Z D
fl1> handler 12 FWHTE 9,

24 BBDOERMRZAINET TV T—2 32 TES

Python 3.2 TlX. Formatter 7 7 A style L WHKF DA T avDF—v— 5[ EZITWD £
Fo TODT 74N MEAFRFEBELZHR T 2D RoTVWETH, { » $ ZHEET S Z LT,
str.format() »* string.Template THR—FZNTVWEDLFALFENMO7 o —F2Hhxd, Zh
BERAECHhEh20 7 Xy t—Y0BEXMUICHELZEZ$ T2, lMronr Xy —IDHEINLTTE
IRFERCERZLTVWS ZEITHERLTLEEN,

Xy Z7OMUH L (debug(), info() R E) ER I X v =Y DDIFMEFTIH LIS T. ¥ 7D
MEOH U2 U S 2 HIEERIRE T 22 F -V — FEIBEEETEET (722 21F exc_info F—V —
FEIEE ML =2y ZOEREQ ZICED 208D RIEE L. extra ¥—7— F5lHuda 7 2Hms 28
oay 7 X MEREEELET ), BF Iy r —JIFNERT %-format i o THEXXFH AL R
IR DIAAT WS 729, str.format() X string.Template DX Zffio THEER X > ZOIEUIH L
ZIT5 L3 TEERA, BHFOI—FICBIT 22 TORF Y ZOIFUH LIE %-format XFF|Z{E- TV
7o, BITHEMME MRS AIRD ZOMIHILEEIND Z L3RV TL & 5,

FED 1A —ZBEN 1T 2 EXRA XA NADREN RSN TEF Lieds, 207 7 v —FFREIIHICET Bk
DMEICRBLTD X T, 505 FOa— NIl —04kiZflioTnaTL &S L. % BEXEMLZ
fioTWadTL xS,

HOEDEZY—RKR—T4DIFA4TFV, HoWLHII-0a— FOBTHAEHER LS IcaxX 72175
121E. ERMICOVTOREIR. fc20ou ZTRORHE LD L NLTITI BERH D 3, ZHUIZTANAEER
REZRICR & A NTKEA TR ORRENE 2 T £ 7,

24.1 LogRecord 7 70 MU ZES

Python 3.2 IZBW T, Lk L % Formatter DZEHE ¥ ¥ $ 12, setLogRecordFactory() B %o T
LogRecord D% 727 S A2 2 —FIHE TS I L ZAREICT 20XV 78y 7 — Y DRBEIEIRD H D F L
72 ZAUTEK D, getMessage() ZA—NTFARLT AR 7 L W %33, bREHFOFICLS
LogRecord DV 727 5 X%ty b 52 eHRET, TOX Yy FOFEIEIKS 7 ATl nsg % args
#z L. dhl-ofBFoFNMLOBERBHERZGHTI, Moa— e oHEEREZRES 5720
W2, BTOEMERAZANZY K= T2 I5TFREEIATOIRNETHD, o %N-FEXME2 T 7 40 TR
BENRETT, HES TRADEENZS LTS XDIT, str(self.msg) FFUEHL D LTLZE W,
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EHIFELVIERIZ. V7 7L Y AD setLogRecordFactory(), LogRecord ZZL T 72X W,

242 NRARALBRAYyE—2ATO I b 2ED

HRIMBOBR Iy 2T DI {}- BIU $- FERXMEZMFR 2 L5125 23%2DD, 350820,
BEOLL b bR FENDH D ET, aF U OB, HRZEFEA vy -IFEALFH e LT, E£ED
FT7P 27 MEfEZ B Z 2% (arbitrary-object-messages £ D) BOHLTAFEL &S5, ZLTRF YISy
T—=YREDF 7Y 27 NI L TEROEX T2/ 27012 str() 2T b, UTF 22507
TR LTAEL X5

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)

E56027 7% format XFHNDRODICHHLT, {} £ 8 2o THEEDOB 7D “%(message)s” ,
“{message}” , “Smessage” THEE X417z "message” WD ZEN T2 Z LB TEE T, ZUIra /2D
Ve FHIZH S IS WI IR TTHR, 0P TVEICIA VT RZEUERVWTL LS M
ThHdeh _DEI% (HEVEFHIBILD DI _ 2o TW2DTHIUL __ PRVHD LAEEA),

ZO7 e —FIC LB EBRELET, &I str.format() ZfioT7 +—~v b T 30T

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

>>> class Point: pass

>>> p = Point()

>>> p.x = 0.5

>>> p.y = 0.5

>>> print(__('Message with coordinates: ( s )", point=p))
Message with coordinates: (0.50, 0.50)

2 O®i% string.Template T7 + —~< v b T 56T
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>>> __ = DollarMessage

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

>>>

FEAELT, COHKRIERERRT 3 =SV ADRF LT 4 3D FHA, EFED 7 +—~< v MEEZ
logging OFFFH LIFTIE7R K Ty X v —IDERBIZ handler X o THAHEN 2 ZTEZ D 9, (H
NENBWRET =<y PBEINFEA) 20D, ZOHETHERELLZVEWITZRWOIE, BIMOFEIRA
EAFFN LT TERLIGIBEDIHEDLRVE VT RN EZFTT, ZAUILEREDOEED DY XXXMessage
JIADAVALZZEAMUHLDY Y Ry Z RS 2 =T LHIEO2 5T,

25 filter Z dictConfig() ZfE>THREAIIXT B

dictConfig() WX Ko TT7 4 VX ZHE HRET 25, ¥R TENEITI O2BHETIIARLIZE AR
WTL&D (ED/DDIDLYETT), Filter DADPME—IFUES L 75 VIZHFENTVWAZITITI L, £
NIMOBERIZDIEZ TELNFRA (LEORES FXTTHS) OT, HAINIZIE filter() XY v K%
A —=NF4 FL7 Filter DV 77 7 A% HRI-HETERTIHENDHD £F, hE T 3I10E REFH
WD 7 4 VRIEEFRTIT. ) F—TEDT7 4 VX EEZDIfEDNS callable ZHEL T ZE W (Z 7 R
PIET200HRB DL DRLT VT M, Filter 4 Y ARV ZA%ZIBHIT 5 callable 218t 2 Z v TH K
¥79), UM eiflzRLET:

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': 'noshow',

}’
'handlers': {
(RDR=D12HiEL)
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(RIDR=I D5 DREE)
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']

}
To
'root': {
'level': 'DEBUG',
'handlers': ['console']
Do
}
if __name__ == '__main__"':

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

DI LTRET—RELT, 2DA Y ARV A%WET 5 callable ¥ — 7 — F X7 X —XDIETH
Ton, ZZOREFHATINET, LERAZ VT MIFETTLL. ZOXS5REhELET:

[changed: hello ]

BELBEY ICEN TR T4,
EPICDVL ODREIREEDH D F7:

o RWENTHEHEZOD callable ZZRERLZVGE (PIZZZNDPRRZES 2 - LNZH D, REFE
DB BGEP O ZNEEEA VR — MRZ WV, RY) 123, logging-config-dict-externalobj {27k
ENTVD ext://... BRAEMFZET, HlziE. LEMD XS MyFilter HRET 2K b DI,
'ext://__main__.MyFilter' Y Fib 32 Z &HHKET,

o TANRIZOVTEEBIL, DT V=97 ARARLNY T, AARLT =<y ZITHLTH
FRICHZ ST, BF U IARERCBNT, EDOLICL—VPERDA TSI =27 F 2V HR—FFT 500
IZOWTDE SR ZFHMICOWTIX, logging-config-dict-userdef ¥, KZ v 277y 7D EOHFDL Y
¥ handler & dictConfig() ZE>THREIA TS 2L TILEI W,

26 PIADEXLZHREI AT

FIADEREDIAZSA XLV ERHETLED - b2 HPT DD, HWMERLED 255 TH R
TARY PZ2IZ—TIINE B Z L BT LIV EEDE LEL YD, 74—V EDITRAENARTA R
LT, ZO&IIcHKkET:

import logging

class OneLineExceptionFormatter(logging.Formatter):

def formatException(self, exc_info):

mmn

Format an exception so that it prints on a single line.
(RDR=V ki)
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(FiDR— 25 D %)
result = super().formatException(exc_info)

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

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

return s

def configure_logging():
fh = logging.FileHandler('output.txt', 'w')
f = OnelineExceptionFormatter(' | ',
Yd/hm/ Y GHIMYS )
fh.setFormatter ()
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()

FEITLTAFELEI. TOXIRIEMHIC21TOMNZERL T

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

28/01/2015 07:21:23|ERROR|ZeroDivisionError: integer division or modulo by zero|'Traceback
<> (most recent call last):\n File "logtest7.py", line 30, in main\n x =1/ 0\
—nZeroDivisionError: integer division or modulo by zero'|

CREHWE LTIREMAX 5, MERZ D L5 LTHREFADERIEKZERLTWE
T X HIEIR G = — XDRE LIS EITIE traceback BV 2 — I LAFRHTY,

27 AFX VI XytE—C%K3

¥y Ayt FHTRZEATERCETHIER LTHALZWY, 20O KRB 200 LA ER
Ao THUIBDTILT=DT AT AT text- to-speech (TTS) HAEMLHHAIRETH NI, BH T, ZHd Python
NAVTF 4 T BFE->TORLED, T, FLALYD TTS P RATAESRENETHKRZ A FI4
TRTI Lo TWT, 2D Z LT, subprocess 5 Z & THhY RIDBFLHEE T, Z 2T TTS
avY R4 7ur 7 23— OMFEL G S. BT IRERER»2D, 2L TR Xy —-YDH
B2 —9%2X vt TEFLTLEIFCIRIEE IR, ZLTHHTES XD IEX vy E—I—DIZD
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E—EMEL Z 2 ZITIBENSONDE, ELTEEET, ZITERETZEERNTIZ. XU SF{IT—
DDAy =Y %WENEDLETHRE, MR LTEPDONY RI%2 822212k 7, espeak TTS
R —IPRFHFITHZL LT, 2O7 0 —FIZE3E VI ZDE5%bDTT:

import logging
import subprocess

import sys

class TTSHandler(logging.Handler):
def emit(self, record):
msg = self.format(record)
# Speak slowly in a female English voice
cmd = ['espeak', '-s150', '-ven+f3', msg]
p = subprocess.Popen(cmd, stdout=subprocess.PIPE,
stderr=subprocess.STDOUT)

# wait for the program to finish

p.communicate ()

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

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

[ 1.

if _ _name__ == '__main__
configure_logging()

sys.exit(main())

FTFNE. ZHEOHT "Hello” 1§:% "Goodbye” ¥ 213 FT7,

ZO7Fa—FiE, BBAAEID TTS AT LAHHEAEKET L. Xvk—Y%axr F o4 VEBEHT
T Z LEREEIRBDTHIUL, EPDIRATALATH-oTHELFELTT,

28 OX VI XytE—22NyI7) 200 ZEICR--THATS

Ayl =Yk —REBICHHL. HEEOREDRNICKR > THBERETIHA LY, 2 WS Zehddhd
LIhERA, R RAREDIBEBNTOT Ny 70700 n %2 L7 Td, Z7—RLTETITBRDIC
BUOTEHIEINZT ANy ZTHRIC K 2RMIB SV ERL, 27 —2bo R CEIzs—Hhr e
HITT Ny ZTEHE R 0DE, DEXIRIeBHBZTL & Do

COESLRBFNET 20X 72 LAWK LT, Tar—2zHnwTIhzTo0lzBRELE
3, ZHIZIX logging.handlers.MemoryHandler Zffi% 9, ZHhWC X D&M 2iliLTETrF
TARY M {BDAL Z LR, FEZm IR DIAENIZA XY MDY flushed & LTHDOANY RS
(target DAY FZ) IKEEINE T, 77 4L M Tl MemoryHandler IZZ DNy 7 7 HB—MIT 27, 15

57




ESNBEDO LRV EDARY IR IZE 7Ty 2 E3NET, MHRHNLRTZy > 2DR\0EL
72U, 2OV Y BIFE HITRRL L 7z MemoryHandler & & ICKIAHIRE T,

A2V T MITIX, foo WS, BUZETORZLAULIZDWT, sys.stderr KDL NAEHIIL7=D
PICOWTEEH LA o KEOR M BITS. 0 BRI Z > TWE T, foo CHEGX 2L
ERROR & CRITICAL oti/j%= L. %5 TkiFiud DEBUG, INFO, WARNING 723 Z2H L %75,

A7V T EMTI TERHICT, foo ZREL INTWAREDFMFTORF Y 7275 X5 12525 7aL—X&
TEHMiTE2ILRITY, 27 —X@EAFXA=—geLTal—%2WD, BHiZNBEEBTEIh TN
MZZIAEBUANAYESIEZTRYFLET, BIHORIX—=XE LT, =Ty bONY T, 759 ahFE
ETRELNL, Ny T770FE (Ny 778N a— M) 20BN ET, 20507 7 4L MIIEIC
sys.stderr "NE X ¥ StreamHandler, logging.ERROR, 100 T3,

27V T 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)

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' 7 s)
def foo(fail=False):
write_line('about to log at DEBUG ...')

(RDR=D1ZHiEL)
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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)

(RIDR=I D5 DREE)

FATTNIZD XS T 2139 T3

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 ...

59
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{Actually logged at CRITICAL

(RIDR=I D5 DREE)

RTo@h., EEon Z7HNEEEE ERROR 2 Z0E D KREVWEEICOAToTWE TR, ZOHEEZ

NEDIEEZDOME W ERROR L dENCHELIZARY P HIEINET,

WERDZ L TFH, FaLr—aidunodDeh FTY S 2,

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

20 Ny 77U LEASOF VI RXyE—T% email TERETS

07Xyt —Y%A—NT, FHIZ1I DDA —VZOZIEROR I Xy —T %, RETZHERZOIRT 27
®. BufferingHandler Z#MA L E T, UTOHNI HEWISUCTHET S I dTETETH, SMTP KH
TR ZRET2DRRERERE A Y F 74 VIIBTHRELTRAZ Y S 2FTTE S LS ICHERT R
PN AL TVET (BDEDSIEBLUL T a VEIHOFEME R 272012, Fvra—FLRZA

297 b b BIEOYTEFLTL XN,

import logging
import logging.handlers
import smtplib

class BufferingSMTPHandler (logging.handlers.BufferingHandler) :

subject, capacity):

logging.handlers.BufferingHandler.__init__(self, capacity)
self .mailhost = mailhost
self .mailport = port
self .username = username
self.password = password
self.fromaddr = fromaddr
if isinstance(toaddrs, str):

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

def flush(self):
if len(self.buffer) > O:
try:
smtp = smtplib.SMTP(self.mailhost, self.mailport)
smtp.starttls()
smtp.login(self.username, self.password)

—join(self.toaddrs), self.subject)
for record in self.buffer:

s = self.format(record)

60

def __init__(self, mailhost, port, username, password, fromaddr, toaddrs,

n))

msg = "From: /s\r\nTo: \r\nSubject: \r\n\r\n" 7 (self.fromaddr, ','.
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msg = msg + s + "\r\n"
smtp.sendmail (self.fromaddr, self.toaddrs, msg)
smtp.quit()
except Exception:
if logging.raiseExceptions:
raise
self.buffer = []

[

if __name__ == '__main__':

import argparse

ap = argparse.ArgumentParser ()

aa = ap.add_argument

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

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

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

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

aa('to', metavar='T0', help='Addressee for emails')

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

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

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

options = ap.parse_args()

logger = logging.getLogger ()

logger.setLevel (logging.DEBUG)

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

logger .addHandler (h)

for i in range(102):

logger.info("Info index = /d", i)
h.flush()
h.close()

SMTP #—N—ZELSFRELL ETRZ VS M2FETT oL, HHEELALTY FLRSTIC 11D X — L2232
UEATL XD, BAID 10 BD X —UEZNZN 10 HOB I X v —Y%8A, 11LBEEHDOX =220
Xy b—PZE0ETTYT, 2hoonr Xy b—J@FR27 ) FFNTIEZ N 102 Hor 7 Xy —
Ih LR ENTVET,

30 BWEICL > TELE UTC(GMT) TERILT 3

FiZlE UTC T7 4 —~< v FLZWEEDHBTL LI, UTIWRT LI, 2D E5% 7 +—~< v MLEIX
UTCFormatter DX 2R 7 IR BHE->TITHI 2R TEFT:

import logging
import time

class UTCFormatter(logging.Formatter):

converter = time.gmtime
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Z L Ta— FHT UTCFormatter % Formatter DO N ICH X F T, ZNEREEZBEL TITVWI2WEA.
dictConfig() API ZMATORERRHITRT X577 u—F TS Z e HHKET:

import logging
import logging.config

import time

class UTCFormatter(logging.Formatter):

converter = time.gmtime

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

'formatters': {

'utc': {

"()': UTCFormatter,

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

'format': 'J(asctime)s J(message)s',
}

}’
'handlers': {
'consolel': {

'class': 'logging.StreamHandler',
'formatter': 'utc',
1,
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
1,
To
'root': {
'handlers': ['consolel', 'console2'],
}
}
if __name__ == '__main__':

logging.config.dictConfig(LOGGING)

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

FATTHURX DX BRHINCRBIETTY:

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

B2 a— Ll UTC oA IcERLT DI, ZRENDANAY FIIZEFREN T+ —~< v XEE5 X2 T
WEd,
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31 OF Y JOBRICAVTHFAMNIR—D v ZES

—RCa XY VORERZZA T, (FEL2 LERIIREZRE 2 LEMREERHDET, 2505 E2D,
DXy 7arysr3 A OREFELETE TS HETIZIVTFFRA NI =V v 2f5 00 —FTT, UTICH3
DWBZEDHDAYTFA M= ¥ ORIELHIT, 2z, FRIRF YLV EEHEL, 2y
THEFAMIA=I X DRA—-THNTHICHELRIZZIT XV NV FIRBMTES X512k ¥3:

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 Nome => don't swallow exceptions

LAMEZRIBE LGS, AV TFA MR =—I % BAN—F2 with 70y Z7DRa—-THATRH—-DLN
ADBZDBEIHEINE T, NV FI—2EELREE, 7uy ZIiAb il —cBmEh, 7av >
DPOIRFBEZICMOBREINET, Tuy 2 2kiTse 22, HBATEMLIEAY FI7270—-XF5Lk52
VIFXFAPIR =YX IHBERTBILBTEET - ZONY RIDRZFNLBEBLREHENDOTHIUL /e —X LT
LE->THWEEA,

EDESCHET 2002 R dIE. XDa—FHEEZ Loa—FMImMRs e XnwTd:

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.')

(RDR=V ki)
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h = logging.StreamHandler(sys.stdout)
with LoggingContext(logger, level=logging.DEBUG, handler=h, close=True):
logger .debug('5. This should appear twice - once on stderr and once on stdout.')
logger.info('6. This should appear just once on stderr.')
logger.debug('7. This should not appear.')

BYNER A —DL L% INFO KRELTWEDT, Xvt—Y #1 3N, Xvt— #2 3HNFR A,
RIZ, FDHED with 70y ZNT—RMIZLNL% DEBUG ICEH L7720, Xvt—3 #3 BENAET,
Zzo7vy 7 2RI E. A —DLAUE INFO IIETLE N, XAyt —Y #4 3BNFE A, KD with 7
0y ZANTE. BEL L% DEBUG IZFXE L. sys.stdout WEEHIT ANV FIRZEBMLET, ZOBNT
TXyt—2 #5220 (1[EE stderr Z3BL T, %5 1[EE stdout Z3BLT) aryy—riciiahx
¥, with XARTT 2L, BIOREICKRZDT (XRyt—Y #1 DES12) X vtk— #6 Bh, (F212
Ayl —=Y #2 DEIIZ) Xvtb—Y #7T I3HNEE A,

HRED R Z VT 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) B2 B 61 BEVV]

This should appear just once on stderr.

stderr % /dev/null ~"%A4 FUL7ZKETH 5 —EETT 2L, XD XS5k D, ZHX stdout DFICH
PNz X v —=IEINEHATVWET:

$ python logctx.py 2>/dev/null

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

stdout % /dev/null A XA FUIRETXHIZH S —ERITTI2L, IO FI:

$ 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.

ZDHETIE, stdout DTICH SN v —2 #5 ZFERBEDHNEE A,

bHEAAZZTHHALEZFIRE, FIZIE—RNICeX Yy 774V Z—2MO 2D T30t %
9o LDa— KX Python 2 7213 T% < Python 3 THEI Z2ICHEEL T IV,
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32 CLI77VTr—>3>RA2—2—57>7FL—+F

DV INTIEROZ ZHHALET:
o AR YIRIAL UBIBIIEL TR LA ZHHT S

o HHDT7 7 ANIHEINZH Tawy RIZT 4 ARy F T2, TRT—ELTHRLL~LTRZHS
x

-\
1%

o JUTINTHRIRORETITAZLI1CT S

P—bREEFILLED, BHIBLED, BEHTI2RE 2R o7a~x Y o407 TV r—varhidbdl
LET, DD, 77V 5 =23 DAL YR 7Y T2 app.py « flADa~> A start.py .
stop.py » restart.py WICHEEINTVWEHDE LET, 77 4/ M logging. INFO TTAH, a~<v¥ K7
A5 EEF>TT V= ayouZoEEeHllL/znwe LES, app.py ERXROIA—FD L IITR
5TL&D:

import argparse
import importlib
import logging
import os

import sys

def main(args=None):
scriptname = os.path.basename(__file )
parser = argparse.ArgumentParser(scriptname)
levels = ('DEBUG', 'INFO', 'WARNING', 'ERROR', 'CRITICAL')
parser.add_argument ('--log-level', default='INFO', choices=levels)
subparsers = parser.add_subparsers(dest='command',
help='Available commands:')
start_cmd = subparsers.add_parser('start', help='Start a service')
start_cmd.add_argument ('name', metavar='NAME',
help='Name of service to start')

stop_cmd = subparsers.add_parser('stop',

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

help='Name of service to stop')
restart_cmd = subparsers.add_parser('restart',
help='Restart one or more services')
restart_cmd.add_argument ('names', metavar='NAME', nargs='+',
help='Name of service to restart')

options = parser.parse_args()
# the code to dispatch commands could all be in this file. For the purposes
# of 4llustration only, we implement each command in a sSeparate module.

try:

mod = importlib.import_module(options.command)

cmd = getattr(mod, 'command')

except (ImportError, AttributeError):
print('Unable to find the code for command \'/s\'' ’ options.command)
return 1
# Could get fancy here and load configuration from file or dictionary
(RDR=D12Hi <)
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logging.basicConfig(level=options.log_level,
format="'//(levelname)s J(name)s J,(message)s')

cmd (options)

[ [

if __name__ == '__main__

sys.exit(main())

start . stop . restart 2 Y FIFAGDEY 2 — L LTHEEINE T, KFEFH 2~ FOY—-XTT:

# 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)

N

BiEka<y FoY —RERDOEH TF:

# 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)

FkEc, BEFHDa~Y FigRodEbh T3

# restart.py
import logging

logger = logging.getLogger(__name_ )
def command (options):

n = len(options.names)

if n ==
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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 ', services)

# actually do the command processing here ...

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

D7 TV —avETFIAAMNDORILANDLTETTEE. RO LS BEAIPESHET:

$ 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.

FHIDT — RERZLALT, KDY — FIEARY L ORZHABFTHORIEEY 2 =L ERld Ay = V%
<7,

0L ARVEZEBEL, R T AERELEETESLS5ICLEL x5, L. XDl ERSLERL
LELxS:

$ 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.

HBEWIBERERS LEEWEERHBTL xS

$ 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, avr FiEary— b EALEL D E9,
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33 Qt GUI oOJHA

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 Ul framework with Python bindings using PySide2 or PyQt5 libraries.

ROY > T Qt GUL TR ZHAETH> VY TV TT, I TS Y 7Lk QtHandler 7 7 AZ/EK LT
WS, CAREFPOHELATREA 7Y 227 P 22D $9, 23 GULEHZITI XA Y ALy FOHTH
Aahszxvay bTF, V—h—AL v FHER L, UL HED»OLREZ Y 2fioTu 2Lz, Ny o
TI9YRDRAZETIT—H—ALy a7 hEITVET (22 TR VX2 Y X ok
LANLTRX =B LTOWET),

vV —H—AZL v Rl threading €Y 22—/ Tlid/2 . Qt ® QThread 7 7 AZ o TWVWEF, ZAUIHD
Qt AV K—F Y P eI ELHAETES XS5, QThread 25 RENDH 20 5T,

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
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.
#
(RDR=V ki)
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(FiDR— 25 D %)

class Signaller(QtCore.QObject):
signal = Signal(str, logging.LogRecord)

Output to a @Gt 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 exzample, the function takes a string argument which is a
formatted log message, and the log record which generated it. The formatted
string s 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 W OB OB OW® OR R R R

class QtHandler(logging.Handler):
def __init__(self, slotfunc, *args, **kwargs):
super () .__init__(xargs, **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 (IThreads, 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 generate random levels for logging.

#

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

This worker class represents work that is donme 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 isn't much use, we add
a qThreadName which contains the (Thread name as computed above, and pass that
value in an "extra" dictionary which is used to update the LogRecord with the

(Thread name.

Thtis example worker just outputs messages sequentially, interspersed with

oW OB W OB OBH OB R R R R R

random delays of the order of a few seconds.
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(RIDR=I D5 DREE)
#
class Worker(QtCore.QObject) :
@slot ()
def start(self):
extra = {'qThreadName': ctname() }
logger.debug('Started work', extra=extra)
i=1
# Let the thread Tun until interrupted. This allows reasonably clean
# thread termination.
while not QtCore.QThread.currentThread() .isInterruptionRequested():
delay = 0.5 + random.random() * 2
time.sleep(delay)
try:
if random.random() < 0.1:
raise ValueError('Exception raised: 7d' 7 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+4=1

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

* A read-only text edit window which holds formatted log messages

* A button to start work and log stuff in a separate thread

*

A button to log something from the main thread

*

A button to clear the log window

HOR oW OB OW® O™ R R

class Window(QtWidgets.QWidget):

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

def __init__(self, app):
super () .__init__Q)
self.app = app
self .textedit = te = QtWidgets.(QPlainTextEdit (self)
# Set whatever the default monospace font ts for the platform
f = QtGui.QFont ('nosuchfont')
if hasattr(f, 'Monospace'):
f.setStyleHint (f.Monospace)
else:
f.setStyleHint (f.StyleHint.Monospace) # for Gt6

(RDR=V ki)
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te.setFont (£)
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 = '//(asctime)s J(qThreadName)-12s J/(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 non-worker slots and signals
self .log_button.clicked.connect(self.manual_update)

self.clear_button.clicked.connect(self.clear_display)

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

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

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

def start_thread(self):
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 ()

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

print ('worker has already exited.')
(RDR=V ki)
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def 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>' % (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)

@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()

(RIDR=I D5 DREE)
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34 RFC5424 ZH7R— k93 syslog ApOFx >

RFC 5424 1% 2009 DS E > TWE T, I FLA LD syslog —N—1FF 7 4L T, 2001 Fh 5 1fF
bhTtwadtv RFC 3164 2o THEINTVWET, 2003 41T logging EY 2 — 2% Python 1B
SN E BV MEEW (ZLTHKME—FELZ) v barzdR—F L TWwE L, RFC5424
. ZHDVES U TEUR, syslog = N—IZBWTIAL b s Z & p3sdr 0772912, SysLogHandler D

HREREHR SN TEEHATL R,

RFC 5424 3#E(LT — X DV R— bR Y, WO OFRALREREEF->TVWET, ZORELZIR—-1353
syslog ==X VAT 2RENDH 255 UTOXSRIRKENY RS 7 FR%[HS5 2L TE

BHy2sZ e TEXT:

import datetime

import logging.handlers
import re

import socket

import time

class SysLogHandler5424(logging.handlers.SysLogHandler) :

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

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

super().__init__(*xargs, #**kwargs)

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

if hasattr(record, 'structured_data'):
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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)
sdata = ''.join(parts)

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

FREOa— FESERICHEMT 2121 RFC 5424 2RI 208055 D $F, 7. Lo 3o0Rk2
TWREFHOCL BHETL &S (& ASHELF — & % 0 22T HHEIZOWT), I hdb b, Lo
e R OERICHT B IS D £ 5, FROAY FSICED. BT — 2 FO & 51T 2
MW TEBTLED:

sd = {
'f00012345': {'bar': 'baz', 'baz': 'bozz', 'fizz': r'buzz'},
'foo@54321': {'rab': 'baz', 'zab': 'bozz', 'zzif': r'buzz'}

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

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

35 OA—ZHAR M) —LDELSICWDOI®ZS HiE

EXAAM L LT filellike A 7P 27 F 2RI 29— Fo—F 4 D APL IR T 20 ENH 2 — )T, #
D API o ZEHER T —IZED VW nWS o e EsraEdbh 3, Zhd filellike 72 API Tuh—%
T TTBIIRARMS I TRETEE S, UTRZD X507 7 A%[IET 2 N2 Y ST

import logging

class LoggerWriter:
def __init__(self, logger, level):
self.logger = logger
(RDR=V1ZHiEL)
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self.level = level
def write(self, message):
if message != '\n':
self.logger.log(self.level, message)
def flush(self):
# doesn't actually do anything, but

# avotd printing bare newlines,

(RIDR=I D5 DREE)

1f you like

might be expected of a file-like

# object - so optional depending on your situation

pass

def close(self):

# doesn't actually do anything, but

# object - so optional depending on your situation.

# to set a flag so that later calls

pass

def main():

logging.basicConfig(level=logging.DEBUG)

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

if !

__nhame__ __main__":

main()

might be expected of a file-like

You might want

to write raise an exception

DAV T I EFETTEE, ROLSICHhIENET,

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

%7z, sys.stdout % sys.stderr ZVU XA L7 b F 31213 LoggerWriter Zfio TUTD XS5 ICL ¥

import sys

sys.stdout = LoggerWriter(logger, logging.INF0)

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

FEEOBEIR. BEZS TR Y I RRE L BIC AT

O LAY (LoggerWriter £ Y AR VAT LEEZXINS FID sys.stderr Z{fioT)

T, UTO LS %#R21/55TL x5

SNETT, LilDBITIE. basicConfig() DM
WEERITVET, ZL

>>> print('Foo')

INFO:demo:Foo

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

>>>
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E9F TR L LALDAHIZ basicConfig() THONTWEHRCH L IO HNERLTVWETY, ¥V
DRETHERD 7+ =<y RE[MS e NTEET,

ERROHITIE, Ny 77 ) Y IRERLHEZABIFIHLDY — 7 Y 2D ONWTII LTV E RITKR-
TWVWET, 7z 2. LFD LoggerWriter DEFKT. KD X 5L a— FOWFAMRH-/ LET,

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

DAV T FEITTEELUTOLS BERIEONE T,

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

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

WARNING:demo:

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

HTo@Eb., ZOHMNIEENTIEDD ¥ A, BERSIE sys.stderr ITHEXAALERITI a—FB, 202
NPT L THHIESNS IO REROFZIAATIE L Z L TWEHRH6TY (L ZIERED 3172 R TIE
EW), THNEEITZ72DITE, TED L b 2 n 2T 5 X512, ul%inNy 77 —2&
ATBADBERHDVET, ZOLIRDLITDPREEEIFY Z L7 LoggerWriter DEEEF > TAFL & I

N

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

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

for part in parts:

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

ZOER™EZBUTEDObILZEFTR I ENy 77 )7L, T8KEa S ICHNT232 3T, o7 m—
FIZED, Xh@EYRHIBELNE T
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WARNING:demo:Traceback (most recent call last):

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

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

WARNING:demo:ZeroDivisionError: division by zero

36 BHFTBINRNEINT—Y

INETOEIZar TR/ HBhEITS 2R BERIY, ZBEIREIREEHIALTCEZ LR, 20D
7y arTiR, RICIFEEW FIAARZ—ionTihEd, ZHEZLDEERITIZRNEZLTY, IR
LOHIZE 20 5HATHOHEOEE A,

36.1 LAY 7 7ML ZMEBRL

Windows TIXFRIU 7 7> A VEMEDF 22N TET T2 7 7 A 3o T et 20 5FfHI N TV E T
EWVWIH LT —PRRENET, LH2L, POSIX 99 b 74 —LTRZI—PBEZZRkL, AL774
ARAEHFITE T, ZHUIRD LS ICHELE > THELNZATREMEDR D D 9,

e MIL77ANEIRT 77 ANV RT2 1TEMEEMT 2 @2 —&R—2 L TESHEIEN
kb7 —),

o B 24RO, —RERZ 2007 7 A NEHLIH, RAPMMANDI YR w7V koT
W3,

o Tk RET A =0T, ZORE T 0L R FTOELADBFEL T 7 A AANDBEHFFT 5, Zh
W21, multiprocessing EY a2 — AR EEM S ¥ BETIHEEELD D £3,

77 ANVEEBER 22, —REMELTVWR XS ICRAETY, XX MELS] & Z 3 rIREtED
HHFET:

o BBORAL Y FBE—7 7 A NVICEEHZS T2, v HIPXH LI T2A0EEBH D T, B
JEY 2= NVERIEANAY FF—DA4 Y RAZ L THHTHHLTBIELLEH 51k oTVE
TH, AL 7 ANEBRTZ2D0DEBINYRT—DAVAX VAL, 2200AL vy K25
FICEEIAAE LEBERIZZDO XS REE I E A,

o (A7 7ANDHE—T—2ayOlZ) 77 ANVEHBRLES ET 28, ZD7 7 A L ZIETHIOD
SHDPE-oTNDE7DIC, MO —bFLARVEERRL ET, ZAUIRELPRER TNy 7 DRFH
Db rRZABEENDH D FET - uZBE VD LW ncidiRsI iz, ELickbhzb LET,
HLARBBHLEZEEDLATOET 7 AADBEo TV, 772404 b eI a—F—Yay
PITONTVRRES DO T 7 7 A VYA XHBFRINHEM LD T2 dH D ET,

COMEZEES 210 EHOTOELZADSDE—T 7 ILADOTERE TN LT 7=y 7 2R LT
L&,
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36.2 OH—%Z2 IS RADEEICTED. NSA—RTET

OH—=E Y IV N TH LD, —BINUIE®RI R TURITHOBEPHTS 23R ZBICHD 4
Ao T— F0513%HTZ 5 T logging. getLogger (name) FHHTH N —4 VAR VAW T 7R TE ST
D, A VARXR YR ER o> TH T, A YAXVREEE LTHRRET 2 Z L IZERSD D R A, Java R CH#L
Wo 2D FFETIEISHFHN I S RBHIZLTES, L L, Python IZBWTIEZ DX =137 5 A TE
BEEI 2—=DY 7 MY 2 7 HROBNL L Lo TWB T2, BEKTT,

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

NV RS —R T 3= v X—, T4 NEX—ZBEMLTulHNE2IREAA XT2DE54 77 VHBEETIE
B, 77V —2a VEREDERK TS, dLIPREBIATIVDXYTF A2 LTWSEDTHIUR
NullHandler 4 Y XX Y RPN D B H—ZBIML TEWITRWV, EWH I R2EKLET,

36.4 KEDOH—Z1EKT S

O —ET YN ThHh, A7) T FOFETHICMHREI NG Zeirnid, REDOR A —Z2ERT %
Y. XARYDMBREINDE Z e BRLHEBINE T, 7 7 ALVOUNHENR AR v b Y — 2T T —2ES
DTIERL BEOANZIL Z2foTary 73 A MFEDOHEHREZ e WL, v —37 SV r—>ar
NOFIADEN CEEIZEY 2 — M, JEC Lo TEIZR I D /NI WATEEED H2) TIES & 5 IHIR
LTLZZW,

37 z0fdU Y —2X
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logging €Y 2 —1®D API V7 7LV X,

logging.config €Y a—IJl
logging £ 2 —VOIRBEFE API T3,

logging.handlers €2 a—IJl
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