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Guido van Rossum and the Python development team

EBOES 2—ILT logging 218>
BHEOZLy k500X > Y
EH D handler ¥ formatter
B‘BRoOEHERICOI2HNTS
OJLANILDHRZ LR
FEY—NDOF

70w 293 handler 21k >

v b= LD logging 1R hDEZ(F
ERrhou¥ > 7Y ry POV RF—2EITT S

AT A MERZOJRRBEHDICAMT S
LoggerAdapter Z{#i - 72> 7% 2 MERDImE
Filter Zffio7za v 7 ¥ X MEROEE . . . .

contextvars DOFIFH
NYRESATOAYTHFX MERDHGE

BHO7OELIDSDE—T 71 ILADOJEE

concurrent.futures.ProcessPoolExecutor @ ﬂ:‘”ﬁﬂ

8 A 05, 2025

Gunicorn £ WWSGI ZHW/z Web 77V 5 —>arDF7a4 o000

771\ Zz0—F7T—F93
BD format AZAILEFIATS
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13

14

16
19

20
20
22

24

29

30
35
36

36

37

40



16
16.1
16.2

17
17.1
17.2

18

19

20

21

22

23

24
24.1
24.2

25

26

27

28

29

30

31

32

33

34

35

36

37
37.1
37.2

Subclassing QueueHandler and QueuelListener- a ZeroMQ example

Subclass QueueHandler . . . . . . . . . ... e

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

Subclassing QueueHandler and QueueListener- a pynng example

Subclass QueuelListener . . . . . . . . . ...

Subclass QueueHandler . . . . . . . o e e e e e e e e e e

HEN—ZTIERT 30
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Vinay Sajip <vinay_ sajip at red-dove dot com>

ZOR=IF, BEIEHTH S L TN TW, logging ICHETZ WL DB DLV EZATVWEY, F2—
PUTZARY 77 LY RBEBADY Y ZIZO0WTIE TDMDIY —Z 2B LTL XN,

1 BBDES 2—I)LT logging ZfES

logging.getLogger ('someLogger') DEEIDIEN M LIZFE U logger NOZBMZIRL £9, ZAUIRL
Python 4 ¥ & 7Y X7t X FTEHOTWERD, —DDEY 2 — L OHFHIBIRLT, EYa -2 Fk
WTHYTWEEDET, ALATY 27 PADBRE VWS HTHIELWVWTT, HIZ, —DDEY 2 —)LDH
THl logger ZEZRLTHREL. MDEY 2 —LTF logger #EHRT 2 (F7ZLREIT L) Z 2 HATRET,
FTRTODF logger NOFEFH LIZHICETHESNET, $TEXA VOEY 22— TT:

import logging

import auxiliary_module

# create logger with 'spam_application'

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

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

fh.setLevel (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()
ch.setLevel(logging. ERROR)

# create formatter and add it to the handlers
formatter = logging.Formatter('/ (asctime)s - /(name)s - J(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()

(RDR=V1Hi <)



(RIDR=I D5 DR E)
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 THiIEY 2 — )b (auxiliary module) 232 % 5T

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"')

Hixzoksickh 5

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

(RD<—12Hi <)
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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 EROZALy FhooOx>Y

BHAL Y FpoouXy 7 CRRINI» 2T 2 BEIEH D XA XOFNZ main (M) 2Ly Rrzh
A2V Yy RhsouaXxy Zoflcd:

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 D
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()

FTTH e, HOEUTDLSITRBIEFTY:




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

FTRLEZBED 2D LAEEAD., B HIBEHSHIE>T0wA30802DEF, dbAA. ZOFHEITLDEZL
DALy FTHEFLWEE T,

3 D handler & formatter

logger 1X@H @ Python 4 7Y 22 FT7F, addHandler() XY v FIZBIMEN 32 R I DEEICOWT
BMEDBRAKMES EDTVERA, BIZT TV 75— a VBT RTOFEINEDTRTDOA v —I%FF A
7 7 AR L DD, ARICZ I =2l bbbz ay Yy — W T2 2 e pPRIIBET, Ik
FEHT 2 HRE, BUISHEYIRAY R ERETEHEITT, 77V 75—y arya— RFofon it
LIFEEINTICED 3, DUANCID L8R ey a - LRl e D LEZ R 258D 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 (logging.DEBUG)

# create console handler with a higher log level

ch = logging.StreamHandler ()
ch.setLevel(logging. ERROR)

# create formatter and add it to the handlers
formatter = logging.Formatter (' - - - )
ch.setFormatter(formatter)

fh.setFormatter (formatter)
(RDR=V1Hi <)
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# 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’ #%7 @ a2 — FIFEED handler IZOWTMBKUT L TOVWRWI EIZEHLTLZE W, BEL
FREANEHT LW fh 0S5 4D handler ZBMLUTRELLE ZA8FRTTY,

LW handler %, BR2FELEICHT 2 filter HICERTEZZIE, 7V —>ay2HEVTT A
ZITOLZLTHHIICRD ET, 7Ny ZHICKS TAD print X2H 5D DIZ logger.debug Z L
FL kD, HETHLAED XY I 7Y P LD LARTIUER S print X iE - T, logger.debug 4y
Y —Ra—FOHFRZZDFEFHR L TBVWTHILEICR 2 FTRIRXETBIIE T, ZORRMBEIZRZDIX
7272 logger B XU/ ¥721% handler DFRNEDOREEL VWL S Z 123 TT,

4 EROEN®ICOTEZHNTS

Ay —=ne 77402 A DXy—IEXT, HlLORRIGCn ZH N Z2TOERZVWELEL &
5o flZ1E DEBUG & D dBEWLANALDRA vt —IF7 7 4 Wi L. INFO U EDL LD Xyt —Y
Faryy =L nwe WIS BETT, £l 77 AR A LAX Y TREFRL, 3> Y =M
ALBRVWELET, UToXksiediud, 25 L-EEEeHHTEET:

import logging

# set up logging to file — see previous section for more details
logging.basicConfig(level=logging.DEBUG,
format="'/(asctime)s 7 (name)-12s 7}/ (levelname)-8s 7}/ (message)s',
datefmt="'%m-/d %H:YM',
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
(RDR=V1Hi <)
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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.')

INEFETTRZL, avY—NZEUTD IS 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 AVCREBU T XS i hEns 33T

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

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

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

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

IR THH» %D, DEBUG X vt =37 7 A AT IS, ZOMD R v £ —JFWAICH T
SNET,

ZOPTIRary Y= 77 ANDNAY FIRTEF>TOETH, REIMEEOBD NV K IRHAED
B¥EMEZET,

ZZT7740%E LT /tmp/myapp.log ZIBAL L WS Zid. —FE7 7 A LVOBEHEMNLRETE LT
POSIX Y A7 L% MELTWVWS Z 2 IFERELTL XV, Windows DIFE, 74 L7 FUDTFEEL, £0D
TALZ FVINLTI 7 AVEZEHT 27D 0WYIRMEREET 2 2 L 2RIET 27012, 077 7 4 )L
BOF4 L7 Ve LTRRZEREFNZDENHZTL & Do




5 OJLANILDARZ LAE

LEWEN EDR 7L XU ETHNY & o TR SN B BN ZLEITN LT, & 223 b3I0IcEk
IRV ERELTHIEIDHDETLE I, ZDEIBLERTANZEESLENRDHD T, LUFD LS
AR RE 2> F U FIZDNWTHD EIFTAEL & 5

o RXIME INFO & WARNING DX vt —I % sys.stdout IZi%53
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 1345

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

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

"formatters": {

"simple": {
"format": "Y,(levelname)-8s - %(message)s"
b
},
"handlers": {
"stdout": {
"class": "logging.StreamHandler",
"level": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout"
I
"stderr": {
"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
X,
"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
3
},
"root": {

"level": "DEBUG",
"handlers": [

(RDR—=V ki)
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"stderr",
"stdout",
Ilfilell

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

This can be configured by adding a filters section parallel to formatters and handlers:

{
"filters": {
"warnings_and_below": {
"(O" : " main__.filter_maker",
"level": "WARNING"
}
}
}

Z LT stdout DAY R WCHEHT2 7> a iz 74X —2BMNMLET:

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

7 4 VR =3 5 B2 DT, filter_maker (77 7 FVUPBE) BUTO XS ICERT 2 I LA TEET:

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

def filter(record):

return record.levelno <= level

return filter

10



COREIESIE LTERA SN XTF 2 a 7L ARLOIEICZE L, nZLa— RHOB 2L RADIEE
INTZLARALITDEEIE True ZRTEABERL 3, ZOHITIE filter_maker 2~ Ko 4 U
LFETTETAMRZ YT main.py THEBDPERINTVWSD, 74 VX —FRELOEY 2 - 15T

__main__ WZRDET, 20D T 4 VX —FEDHTIX __main__.filter_maker XD EF, L3 E
Pa— VTHBEZERLEGA. COMTEEET ILENDHD T,

7 4 NVR—=%BIM L7z main. py DRMGIIUATO LSk D, ZATHEITTESREICRDFELL

{

import json
import logging
import logging.config

CONFIG = ''"'

"version": 1,
"disable_existing_ loggers": false,

"formatters": {

"simple": {
"format": "/ (levelname)-8s - J/(message)s"
}
e
"filters": {
"warnings_and_below": {
"()" : " main__.filter_maker",
"level": "WARNING"
}
Y
"handlers": {
"stdout": {
"class": "logging.StreamHandler",

"level": "INFQ",

"formatter": "simple",
"stream": "ext://sys.stdout",
"filters": ["warnings_and_below"]
X,
"stderr": {
"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
s
"file": {

"class": "logging.FileHandler",

"formatter": "simple",

11
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"filename": "app.log",

"mode": "w"
+
P
"root": {
"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"
]
}

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

def filter(record):

return record.levelno <= level

return filter

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

(RIDR=I D5 DR E)

THZEMRD X SITFETLES:

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

5B D ORIRES D A TEET:

$ more *.log

app.log
DEBUG - A DEBUG message
INFO - An INFO message

12
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WARNING - A WARNING message
ERROR - An ERROR message
CRITICAL - A CRITICAL message

ERROR - An ERROR message
CRITICAL - A CRITICAL message

INFO - An INFO message
WARNING - A WARNING message

6 FJREH—/NDH

0 R E Y — N B D EY 2 — A DRI T

import logging
import logging.config
import time

import os

# read initial config file

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

# create and start listemer 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)
(RDR=V1Hi <)
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except KeyboardInterrupt:
# cleanup
logging.config.stopListening()
t.join()

FLTIZ7ANVEBEZIIMS>TED T 7 ANET—NZFEBZRAZ ) T TTH, FRUHE>TALF YTV
I—FEEHLLVE JHEROREL LTHRICE > TEBXET:

#!/usr/bin/env python

import socket, sys, struct

with open(sys.argv[1], 'rb') as f:
data_to_send = f.read()

HOST
PORT = 9999
s = socket.socket (socket.AF_INET, socket.SOCK_STREAM)

'localhost'

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

YEYE logging ZIToTWA ALy FE 7By 748 FI2, handler AH X5 LARVEWTRWE EH
HOET, THUI Web 7V 75— arTRIKDPBZILTTL, dBAAMODSF VI THREZFETT,

BIEDSIC 22 2 EDOTEME VTV, FREDI Y P — AN H 0L 2 OEBT (Flx i3, B
BT =R VADA =Nty VT =2 DA ¥ 7 7). SMIPHandler: DB T X — /L &% % DICKE[H A
PRI TT, LU, FLAEDARY P77 —2%%7%< handler 37 vy 75306 ENPD D £5:
SocketHandler IZ X 2T 2, ET DNS NOHVAEDE LWV L THEWLUEZITS ZeMHH ET
(2 LT ZoMuwEbENIZL, Python DX D FOBRIZOFOEDPIEN, Y7y b4 T3 VDHFENE Z
AUCHBATREMED H D £T),

FRIRED 1 DIF, 2 R— PCHBEL 727 e —F 2 VWS 2 TT, BHID A= ME, T+ =<V ADEE
BALY FH57 72 A3N5, QueueHandler 72 % 7 X v F L7z logger TF, ZD logger IXBIZ, 145
RKEWV, HDEIVIIEFROBTEZF o7 F 2 —ITHEZALZITT, F2—"OFZRAAIEFE T ITTE
LEITD, BOHIT quene.Full fIN 2 X ¥ v FTI2BENRD 20D LNERHA, DLAAT =< ATV
TAANVERALY FEFEDOIA TS VORFEETHZ2K%H, TDI L% (QueuweHandler 72 %7 X v F L7
logger ICOWTDERERAT) FFa XY MIHWTEBEEL x5,
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2 DH®D 3— FE QueueHandler DA ¥ L TIES 472 Queuelistener T3, Queuelistener F¥ T
Y 7T, ¥ a—t handler XN, WEFT QueueHandler (b L £ & LogRecord ®HJIoL) 205
X BM7 LogRecord ZF 2 —25RIFHS AL v FZ2EE L £3, LogRecord ZF¥ 22— WO L T,
handler 127 L TAULE X B F 3,

THBEL 72 QueueListener 7 7 XA %&FDO XV v M, HED QueueHandler IZXfLT1 2D Y XXV X T
logging T& 2 Z 2 T3, BEFD handler DXL v RFIFR%Z# 5T handler T2 Ly FEFDO X DI
FTorlUY—RITRILLADET,

ZD20D7 7 AT AHITT (import IZEME):

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

queue_handler = QueueHandler (que)

handler = logging.StreamHandler ()

listener = QueuelListener(que, handler)

root = logging.getLogger ()

root.addHandler (queue_handler)

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

listener.start()

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

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

root.warning('Look out!"')

listener.stop()

FITFTERDIS AL FT:

MainThread: Look out!

0 IR

EAROHERIFHCFEH 2 — FIZIZOWTO DT, DLABVRF I IAY FZIZOWTTLRN,
R —FRRy b =2, HEZVET 7 ANV IR0 F Y I TEIZS (AXNY ML—T%7
Oy Z L TLED) MEICORMZARENENH 2 Z L ICEFEETARETL x5, 2w 2horF Y
7' asyncio NEBCITHMN S Z e VEHTT, M2 DOIERMa— 7 7V r—> a o Cffibh
TWAEE, eX W3 LR 7 e —F%2foTnhiks 72y ¥ 72— K Queuelistener R
Ly RN TEFTINZ LI LTBLZEPRHBBVTL & 5,

N— a v 3.5 TEHE: Python 3.5 LIETIX. Queuelistener 7 7 AIHICF 2 — Do ITWMo 72X v —
. LI RoTW A ZNENADANAY T —IZZFELTVWE L (2WVWIDH, LNLT 4 Lx—1)
YZRFAHTA B DF D Fa—dlilc TN TV ARG TLEINS L WS ZEPEEINTNEHNEHTY)
Python 3.5 DI TlZ, ¥—7V— K272 25(# respect_handler_level=True ¥ Y X F—Da>y +7 7 X—
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WKZFETILT, COXEHEEETIAZENTEZLIICR>TVET, ZhMThbhd e, EXvk—
DLNRILENYRT—DLNLEHIRLUT, 29T 32 DFEIRIGEDH. XvE—IBAY I —I1ZEL
x93,

8 Xv hT7—2#L®D logging 1R FDEZ{E

QAR bRy P —VBULICERFL, ZEWTZEAELE LW LEL & 5, SocketHandler £ ¥
ARV R B REEHD root logger 127 X v F3IUR, fHHICERTEET:

import logging, logging.handlers

rootLogger = logging.getLogger('')

rootLogger.setLevel (logging.DEBUG)

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

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

# an unformatted pickle

rootLogger.addHandler (socketHandler)

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

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

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

# application:

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

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

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

Z{EWHTIX socketserver TV 2 — L 2o TREI O/ I 0B L TEE %3, fiELEH 077 A
ELURIORLETS:

import pickle

import logging

import logging.handlers
import socketserver

import struct

class LogRecordStreamHandler (socketserver.StreamRequestHandler) :
(RDR=V ki)
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(RIDR=I D5 DR E)

"""Handler for a streaming logging request.

This basically logs the record using whatever logging policy s

configured locally.

nmnn

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 s 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):
# if a name is specified, we use the named logger rather than the one
# implied by the record.
if self.server.logname is not Nomne:
name = self.server.logname

else:

name = record.name

logger = logging.getLogger (name)

# N.B. EVERY record gets logged. This is because Logger.handle
# 15 normally called AFTER logger-level filtering. If you want
# to do filtering, do it at the client end to save wasting

# cycles and network bandwidth!

logger .handle(record)

class LogRecordSocketReceiver (socketserver.ThreadingTCPServer) :
(RDR=V ki)
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nnn

Sitmple TCP socket-based logging recetver 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 = O

self.timeout = 1

self.logname = None
def serve_until_stopped(self):
import select
abort = 0
while not abort:
rd, wr, ex = select.select([self.socket.fileno()],
a, i,
self.timeout)
if rd:
self .handle_request ()

abort = self.abort

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

if name _ == '__main_ _':

main()

I —ANBHEILTBE, RIIFIA TV IEREHILET, 77472 MilTiE, avy—rZid sl
ENFHA; —AUTEUTFTDOE S B Xy - FHICTZETTT

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.

(RDR=V 1K)
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69 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.
69 myapp.area?2 ERROR The five boxing wizards jump quickly.

FEE  pickle WL 22D FVATEF 2V T4 LOMERDD ET, ThOPEET IHEIT.
makePickle() XY v R&EF—N—F 4 RILREI V774 AFFEEREL T, ZNEMS LS5 Eidoxy
V7 EEBETZ D TEET,

8.1 EHPOOF IV Y DI RFT—%ZFRITTS

TERHP DR F > 7Y A F—%FITT 2 72DI121E, Supervisor DX S5 ZAEEY — LB {# S5 LB N B
PHLNFERA, 2H 5D Gist I& Supervisor 2f# - T L DEEER T T 272D DHERIKED 7 » 4 1
EFRELTCOET, UFO7 7 A DR EITRD 5

7710 BEY

prepare.sh B DEREZ HEff 3 5 Bash X7 1) 7' b

supervisor. YRF—<NFTOEZAD web 7 TV T — a Db DRERETL Supervisor D
conf BET 74V

ensure_app. Supervisor 25 LELDFETHEITINT WD Z e Z{RFES 572D Bash A7V 7
sh
log_listener. BZARYIEZEFELT7 7 ANVCHRTEY 7y NI RF—Tar 7L

by

main.py VRAF—ZEHRINLY ry F2@LTRF Y 7 2ETT 5L web 77V 7 —
arv

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

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

D web 77V r—vayid, VIR MRUETZEBOV A —TntRA2EHT S web 7TV r—
Y ayP—nN—TdH23 Gunicorn Z->TNVET, ZZiZfle LTHEFLFREE. HEHOU - =20zl
THWIERTZ2ZLRAALR I 7 7 A NZEZAAZITIZENTEZPZRLTVET — V—F—1d
BTV Ty PIRF—FBLTRIEZHEZADDOTT,

NS0T 7 ANERT DI, POSIX BRBICBWTHU R RTR o T &V
1. Download ZIP RX LT Gist 2 ZIP 7—H A4 72 L TX 7 >a—RLTLEIXW,
2. T7—=HATT77A4NERTTvFT 4 L7 bVIZELTLIEE W,

3. DD, AT F7vFT 4127 MJYIZBWT bash prepare.sh ZEITLTLZE WV, 2Tk
b Supervisor F#D 7 7 A ABIUORTT7 74 D7DD run 774 L7 U, BLU bottle,
gunicorn % L T supervisor 4 ¥R F — VN2 {REEREZ &8 venv ¥ 77 4 L2 b U DAL
INET,

4. bash ensure_app.sh %517 L T Supervisor 28 LEEDOFETETEINTVE I # R LT
IS

19


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

5. venv/bin/python client.py ZFfTL T web 7 7V — a Y ZREREILTL IV, ZHutkhe
WL a—FpEZAETNZETTY,

6. run Y774 L7 PV RDHZRT T 7 A NN TLES WV, BFHOB 7, S&Z— app.logk IZ
—HITBHFD T 7 ANCHBIETTT, B3R R 2T —h—T a2 k> CIERERVRIETIU
T E NS0, REDRE - - EFICITLD FH A

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

HHZESIHRNWIETIN, TAMRETRE LR - IDHIORELH ELTLE - GE REZ 7 4V
ZEETILEND L0 LUEEA,

The default configuration uses a TCP socket on port 9020. You can use a Unix Domain socket instead

of a TCP socket by doing the following:

1. In listener. json, add a socket key with the path to the domain socket you want to use. If this
key is present, the listener listens on the corresponding domain socket and not on a TCP socket

(the port key is ignored).

2. In webapp. json, change the socket handler configuration dictionary so that the host value is the

path to the domain socket, and set the port value to null.

9 OYFxAMEHREOJEERBEAICHMT S

Rricide Z5dik it ica ZBEB O LIRICE I N/ T XA =RITMATary7F X MEREEDZWI L
bHBZTLED, REXR Ay vV —207F V5 —>a>yT, 7747 MNEEOER Fl: vE—+2 5
47 FO&HT IP 7 FLR) il L TBELW B o8 LEL £ 5, extra T A—=R%2ZD
HANCMES e dTEEXTH, WOTH ZDHETHERZETOMBEMLPLD T DR A, T
212 Logger 4 Y AR VY AT 2HRIHE N2 0b LAERAD, £ LT Logger 1 VAKX ¥ R
H—=RyaLr7yaryTHRENBDNDT, ZHERWTA T T7LIEFTAEEA, ZOHNIHENZMEETIE
BWhd LNERAD, Logger 4 Y AR Y ADEBD T 7V r— a O Tr IR TOINE L LD
RLEE AR AE T 5355, Logger £ ¥ A X ADMEBAHEFE LIEHIBRICR S0, BHEPHELIRD 3,

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

logging 4 N> FOIFEHRE —ficH a2 a > 73 A MVEREZE TR HLRTEIE. LoggerAdapter % f#
HZLTT, 2DV T AL Logger DEHICHZ B XD ICHREFFEINTWT, debug(), info(), warning(),
error(), exception(), critical(), log() OKE XY v FZIPURHESZ L HIZR>TVET, TNHDX
Vv RIIIEST % Logger DX Y v RERUGIEEINZ DT, ZOo0REMHBEZTHS 2L TEET,

LoggerAdapter DA Y AR VY AEAKT % FIZIE. Logger A Y ARV A ar 7 F X MEREZIND -6HE
J& (dict-like) DA 7Y =2 M %EL 3, LoggerAdapter DR ZElEk X Y v RS T, MUHLEZ2
VAN 7 RIEINIHLRD Logger £ VARV RAICEREL, TOKEa Yy 7 F 2 MERE T ORFEI N2
OCHLICHEDIAAE T, LoggerAdapter D — K26 LIKEH L TAZ T

def debug(self, msg, /, *args, *+*kwargs):
(RDR—=T12Hi L)
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mnmn
Delegate a debug call to the underlying logger, after adding
conteztual information from this adapter instance.
mnimn
msg, kwargs = self.process(msg, kwargs)

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

LoggerAdapter @ process() XY v Rp3ar 7 XX MERZ R Z7HIICIMZA 28T, 22 TER 7
BTOHLOX vy =Y F—U—F5lEII, MLIhk (DD 2) 2o DEREZAE Fon
H=ADEFHLICELELEST, TOXY Y FOT 7 4V MEETERA vy —JIFTTOEETTH, F—
U—REIEICIEa YR 77 RICEINFHERA 7Y 2 7 PR LT Vextra” F—FAZNET, 5
Ahn MUHLIFIZ Yextra” ¥ —7 — F 2o G813 MMES koo LS5 EEEZEINE T,

"extra” AWV 3R AIEFHZEA 7Y 2 7 b OHODfED LogRecord £ Y AKX Y AD __ dict___ ITw—I X
NpZeT, HERBL T2 DF—%H>TW5 Formatter THEL TXFINE I RAR~YA T 5 L5
WWTEZZETT, TNLHDAY v RARERL &, 122 2Ea Y7 F A MEWME X v —Y DHIPHERAIC
DRIF T2V EITIE. LoggerAdapter 725 process() ZEOL LA —NTA RLEY T T R%/ES T
EDRBERIZNTI T, RICET2DE D7 7R M o/HIT, avA o7 xTfibhz FER 47
Pzl MIEDIRZEF LD ERDP B RLTVET:

class CustomAdapter(logging.LoggerAdapter) :
mnimn
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.
mimn
def process(self, msg, kwargs):

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

INERDEIIHD ZENTEET:

logger = logging.getLogger(__name_ )

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

ZNT. ZD adapter HTHRZ L7122 TDA XY MIX LT, some_conn_id DEN T 7 X vt — Y DHi
WEMmEE T,
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AYTHF A MERZETOHIC dict UIANDA TS I b= ES

LoggerAdapter ICHE T DIIAYD dict THRL THIMNVERA, __getitem__ & __iter__ ZHEIELTWVT
logging BHFED LSRR E 7 FADA VARV AZRHAT 22 e TEET, 2 (dict DIEDEE =
N2 L T) EEBINCAERTE 2D THEFTT,

9.2 Filter 2>/ > 7% X MERDIEE

I—HPEFRD Filter 2ffoTu/HHcary7F A MEREMZ 22D TEE T, Filter f VAKX VR
&, XN/ LogRecords ZBEIET 2L ATEES, Z4AUTk D, WYIRT7 +—~< v P XFIRBLERS
Formatter #ffioC, HAO L R2EEEZHLLEBMTE2Z e bHKET,

BlZIZ. web 77V e a VT, MEERS Y TR b (R73. DL L b ZOEEREN) B AL v
Fr—#/L (threading.local) RELICIREL T, Filter »57 7€ A3 5 Z & T, LogRecord 2V 7T
A POEREZBEMTEES, FIRIE VE-FIP 7 FLRARVE- P 2—FOL-PFHIIT 7 LA LTV
5. FiRd LoggerAdapter OHID X S5 IZJEMS 'ip” % 'user’ 2D LW o Xk XS TT, 20HA. FL
74— MXFHEME o TUTRRT I35 RN E2EONET, ZHUIRZ Y T OfITF:

import logging

from random import choice

class ContextFilter(logging.Filter):

mnmn

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

Rather than use actual contextual information, we just use random

data tm this demo.

mmn

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

def filter(self, record):

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

if name _ == '__main_ _

levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR, logging.
—CRITICAL)
logging.basicConfig(level=logging.DEBUG,
format=" EE
- User: ")
al = logging.getLogger('a.b.c')
(KDR=V 12X )
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a2 = logging.getLogger('d.e.f')

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

al.debug('A debug message')
al.info('An info message with '
for x in range(10):

1vl = choice(levels)

lvlname = logging.getLevelName(1vl)

a2.log(lvl, 'A message at level with

, 'some parameters')

', lvlname,

(FiDR— 25 D %)

2, 'parameters')

FTFsL. UTDLS12imh %73

2010-09-06 22:38:15,292 a.b.c DEBUG IP:

—message

2010-09-06 22:38:15,300 a.b.c INFO IP:

—message with some parameters

2010-09-06 22:38:15,300 d.e.f CRITICAL IP:

—at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.f ERROR IP:

—at ERROR level with 2 parameters

2010-09-06 22:38:15,300 d.e.f DEBUG IP:

—at DEBUG level with 2 parameters

2010-09-06 22:38:15,300 d.e.f ERROR IP:

—at ERROR level with 2 parameters

2010-09-06 22:38:15,300 d.e.f CRITICAL IP:

—at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.f CRITICAL IP:

—at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.f DEBUG IP:

—at DEBUG level with 2 parameters

2010-09-06 22:38:15,301 d.e.f ERROR IP:

—at ERROR level with 2 parameters

2010-09-06 22:38:15,301 d.e.f DEBUG IP:

—at DEBUG level with 2 parameters

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

—at INFO level with 2 parameters

123.

192.

127.

127.

127.

123.

192.

127.

192.

127.

123.

123.

231.

168.

0.0.

0.0.

0.0.

231.

168.

0.0.

168.

0.0.

231.

231.

231.123 User:
0.1 User:
1 User:
1 User:
1 User:
231.123 User:
0.1 User:
1 User:
0.1 User:
1 User:
231.123 User:

231.123 User:

fred

sheila

sheila

jim

sheila

fred

jim

sheila

jim

sheila

fred

fred

A debug,

An info,

A message,

A message,

A message,

A message,

A message,

A message,

A message,

A message,

A message,

A message,
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10 contextvars DOF|H

Python 3.7 DIF%. contextvars £ 2 —/Lid threading & asyncio O DU LD = — X &/ 32
VTXRAMR—ANBERERBELTVE T, ZOXA TOEBIIAL Yy Fa— AV RZERICHEL TVWE T,
BIROBNE, = AF ALy FEREIZBWT, WHKKLT web 77V r—> a YiIZ& o THENZ Y 7T
MEMED &S BB OXR FOEHRE t HITu 2R ATE S0 2R LET,

D=, [T Python 7Rt A ETHED I A4 77 ) B> TWBHI L72EHD web 7 7V 75— 3
VBB LET, INLDT7 TV —=ravh, 54TV D IP 7 RLRARL HTTP YT A A Y v
F. BXUI7 747 bO2—F-HDE5RaryT7FAMEOBE R EMERE LTEATLEHOR S
. WEDIA T (2O V 7T RA MUBRDT- DD a—R) hH{ T TV —arous 7 v 4 NG#H
YRR D AT 272 DICBED LT LB RVWTL & 95 ?

ZZT. 7477V UTOa—-FTHRTZZ N TEZLLET:

# 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 VI3 2 DO Y T X, Request ¥ WebApp, XX o THRT 22 e W TEZE
T, TNHREEOZAL Y FILENTz web 77V 5 —2 a B D XS5 CHET 32 2EENICHSHLT
WET - I RLBZY A MIAL Yy FCTUEINZRNTT:

# main.py

import argparse

from contextvars import ContextVar
import logging

import os

from random import choice

import threading

import webapplib

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

class Request:
(RDR=V1ki <)
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A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
def __init__(self, method, ip, user):
self .method = method
self.ip = ip

self.user = user

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

# are represented in the sample requests.

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

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

# such as HTTP method, client IP and username

formatter = logging.Formatter('/ (threadName)-11s 7 (appName)s J(name)-9s 7 (user)-6s
<% (ip)s J(method)-4s J/(message)s')

# Create our context wvariables. These will be filled at the start of request

# processing, and used in the logging that happens during that processing

ctx_request = ContextVar('request')

ctx_appname = ContextVar('appname')

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

self.app = app
[CRENIN 72
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def filter(self, record):
request = ctx_request.get()
record.method = request.method
record.ip = request.ip
record.user = request.user
record.appName = appName = ctx_appname.get ()

return appName == self.app.name

class WebApp:
A dummy web application class which has its own handler and filter for a
webapp-specific log.
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 rTequest. It's called on a
different thread for every request. We store the context information into
the context vars before doing anything else.
ctx_request.set(request)
ctx_appname . set (self .name)
self .num_requests += 1
logger.debug('Request processing started')
webapplib.useful ()
logger.debug('Request processing finished')

def main():
fn = os.path.splitext(os.path.basename(_ _file_ _))[0]
adhf = argparse.ArgumentDefaultsHelpFormatter
ap = argparse.ArgumentParser(formatter_class=adhf, prog=fn,
description='Simulate a couple of web '

'applications handling some '

(RDR=V ki)
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if

__name__ == ' main_ _

(RIDR=I D5 DR E)
'requests, showing how request '
'context can be used to '
'populate logs')
aa = ap.add_argument

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

options = ap.parse_args()

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

# from randomly

appl = WebApp('appl')
app2 = WebApp('app2')
apps = [appl, app2]

threads = []

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

root.addHandler (handler)

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

break

# Wait for the threads to terminate
for t in threads:

t.join()

for app in apps:

print('/s processed /s requests' 7, (app.name, app.num_requests))

1 .

main()

FHEOa—FEEFTTIE, BEXEETDY TR MD appl.log 2. D F0H app2.log ICFNFhid
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mEh, FARFICETOY 7T A M) app.log ICEEEEND Z DD BTL kD, ZNEND web 77
r—yaYEBEORZZENETNDT TV r—aryhro0Ou sy N RETEEA, U7 I NMERKFE
BB ZRFRINTVWS (Thbb, FXI—V 7 T2 bOfRIEICR 70T L bIHN2) 3T TT,
ZOZrREM Ty raey FOEHZEYHREATVET:

~/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.

Thread-3 (process_request) appl __main__
—started

Thread-3 (process_request) appl webapplib
—webapplib!

Thread-5 (process_request) appl __main__

—started

~/logging-contextual-webapp$ head -3 app2.

Thread-1 (process_request) app2 __main__
—started

Thread-1 (process_request) app2 webapplib
—webapplib!

Thread-2 (process_request) app2 __main__
—started

~/logging-contextual-webapp$ head app.log
Thread-1 (process_request) app2 __main__
—started

Thread-1 (process_request) app2 webapplib
—webapplib!

Thread-2 (process_request) app2 __main__
—started

Thread-3 (process_request) appl __main__
—started

Thread-2 (process_request) app2 webapplib
—webapplib!

Thread-3 (process_request) appl webapplib
—webapplib!

Thread-4 (process_request) app2 __main__
—started

Thread-5 (process_request) appl __main__

log

jim

jim

jim

log

sheila

sheila

jim

sheila

sheila

jim

jim

jim

jim

fred

jim

28

192.

192.

192.

192.

192.

192.

192.

192.

192.

192.

192.

192.

192.

192.

168.

168.

168.

168.

168.

168.

168.

168.

168.

168.

168.

168.

168.

168.

.21

.21

.21

.21

.21

.20

.21

.21

.20

.21

.20

.21

.22

.21

POST

POST

POST

GET

GET

GET

GET

GET

GET

POST

GET

POST

GET

POST

Request processing,

Hello from

Request processingy,

Request processingy,

Hello from

Request processingy,

Request processing,

Hello from

Request processingy,

Request processing,

Hello from,

Hello from

Request processing,

Request processing,
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—started
Thread-4 (process_request) app2 webapplib fred 192.168.2.22 GET Hello from
—webapplib!
Thread-6 (process_request) appl __main__ jim 192.168.3.21 POST Request processing,
—started
~/logging-contextual-webapp$ grep appl appl.log | wc -1
153
~/logging-contextual-webapp$ grep app2 app2.log | wc -1
147
~/logging-contextual-webapp$ grep appl app.log | wc -1
153
~/logging-contextual-webapp$ grep app2 app.log | wc -1
147

11 A\ RZSATOAYTF X MERDHE

Handler 3 ZNFN—EHD 7 4 L ZEZWMBAZF > TWET, 2V FFAMERE, oy FS ST
¢ 7 < LogRecord IZfIML7WHE., UNIRTRAZV I O X512, BEFELa— FEHEET 2RO IH
L\ LogRecord ZiR$ 7 4 LA ZHS Z e TEE 3

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 EROT7OCIDSDE—T 71 ILADOJEEER

07EERIEAL Y FE—=T7THD, H—T 0t ROEHDOAL v FHLOHE—T7 7> £ A ADu FElijid s R—
P IRTWVWET 25, 70X »50H—T s 4 A0 u ZiliidR—F ShEtA . Bk s, &
BOTaLAZEWTH—D 7 7 A AANDT 7 X2 BT 2 FHED FIEN Python IZIXTFEE LRWVH
LTT, BEO T LA LHE—T7 7 A B ZHF LRTIUIRSRVES, BdRBWHER, I XRTOYS
1 A7 SocketHandler X L TR ZEikEITW, MY L7727 mntR LTV y b —NEENT LT
T YTy =NV Ty FpOHAM-T I 7 AN T ZEEIHLET, (ZOEREZFITT 572012,
MFEOTOLZAD 1 DORALy FEHDYTEZZLdTEET) COH TR 207 7R —F% X 5I1ZHHM
WXERLTOVET, BIffT2Y 7y MRETUTILBEENTVEDT, 77V r— a VIZHAAD T
DOHFERE LTHATESTL x5,

You could also write your own handler which uses the Lock class from the multiprocessing module to
serialize access to the file from your processes. The stdlib FileHandler and subclasses do not make use

of multiprocessing.

B EE LT, Queue ¥ QueueHandler Z{fio- T, L F 0t A7 7V 5 —ardlHoD7atkR
IZETO logging A NV M2 EZENTEET, ROFNIZHEITI AEETRLET, ZOHITIEMILL T
listener 70t ZAHMD Tt 205K SNz event ERZITED., ZHREMED logging FEIZL72A - T
RELET, ZOFEEEDHED 1 2ERLTVEET (BlZIX, listener 70t 2% 7HEF 218D DI
listener ALy &5 2 b TEEY) TIAH, AU listener &7 7V r—2 a YNOMD Fat 2T
BRERIZFEEFESHNCIRoTVEZDOT, FHOERIIGELa—FE2ECMERICRLZTL & 5!

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

import multiprocessing

# Next two import lines for this demo only
from random import choice, random

import time

#

# Because you'll want to define the logging configurations for listener and workers,
—~the

# listener and worker process functions take a configurer parameter which is a
—callable

# for configuring logging for that process. These functions are also passed the queue,
# which they use for communication.

#

# In practice, you can configure the listener however you want, but note that in this
# simple example, the listener does not apply level or filter logic to received,
—records.

# In practice, you would probably want to do this logic in the worker processes, to,
(RDR—=V ki)
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—avoid

# sending events which would be filtered out between processes.

#

# The size of the rotated files s made small so you can see the results easily.
def listener_configurer():

root = logging.getLogger ()

h = logging.handlers.RotatingFileHandler( 'mptest.log', 'a', 300, 10)

f = logging.Formatter('/ (asctime)s % (processName)-10s J(name)s J(levelname)-8s
—/ (message)s')

h.setFormatter (f)

root.addHandler (h)

# This ©s 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',

(RDR=V ki)
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# The worker configuration is done at the start of the worker process run.
# Note that on Windows you can't rely on fork semantics, so each process
# will run the logging configuration code when it starts.
def worker_configurer(queue) :
h = logging.handlers.QueueHandler(queue) # Just the one handler needed
root = logging.getLogger ()
root.addHandler (h)
# send all messages, for demo; mo other level or filter logic applied.

root.setLevel (logging.DEBUG)

# This 1s 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 tt's doing something!
def worker_process(queue, configurer):
configurer (queue)
name = multiprocessing.current_process() .name
print ('Worker started: /s' 7 name)
for i in range(10):
time.sleep(random())
logger = logging.getLogger (choice(LOGGERS))
level = choice(LEVELS)
message = choice(MESSAGES)
logger.log(level, message)

print ('Worker finished: /s' 7 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=1listener_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()
(RDR=V ki)
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queue.put_nowait(None)

listener.join()

if name == '_main__':

main()

DR 7V P+ OHifET, logging # XA > 7Rt ADHIRAL v FTITS Hi:

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)

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):
1lvl = random.choice(levels)
logger = logging.getLogger (random.choice(loggers))
logger.log(lvl, 'Message no. /zd', i)

1 .

if _name_ == '_main__
q = Queue(Q)
d =A{

(RDR=V 1K)
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'version': 1,
'formatters': {

'detailed': {

'class': 'logging.Formatter',
'format': '/ (asctime)s 7/ (name)-15s 7 (levelname)-8s J (processName)-10s
—/(message)s'
3
I
'handlers': {

'console': {

'class': 'logging.StreamHandler',

'level': 'INFO',

'class': 'logging.FileHandler',

'mplog.log',

'detailed’,

'class': 'logging.FileHandler',

},

'file': {
'filename':
'mode': 'w',
'formatter':

},

'foofile': {
'filename':
'mode': 'w',
'formatter':

},

'errors': {

'mplog-foo.log',

'detailed’,

'class': 'logging.FileHandler',

'filename':

'mode': 'w',

'mplog-errors.log',

'level': 'ERROR',

'formatter':
i
I,
'loggers': {
"foo': {

'handlers':

To
'root': {

'level': 'DEBUG'

'detailed’,

['foofile']

3

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

s
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}
workers = []
for i in range(5):
wp = Process(target=worker_process, name='worker "% (1 + 1), args=(q,))
workers . append (wp)
wp.start ()
logging.config.dictConfig(d)
lp = threading.Thread(target=logger_thread, args=(q,))
lp.start QO
# 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(Q)

25 SIIRED logger WCREE AT 261272 > TWE S, foo logger 1X foo ¥+ 7Y AT LDHDETDA
AN Y b % mplog-foo.log IZfRTF T 2Rl handler #Ff-> TWVWE T, ZAEX A > 7t XD log YLE
Tffibh, (logging £ N> M worker 7B A TEREINETH) X v - F@EYIRHAEICH AL
ESca8

12.1 concurrent.futures.ProcessPoolExecutor OF

HL. V—FH—7ut 2AZ2EHT 37-9IC concurrent. futures.ProcessPoolExecutor W2\ DT
b, PUES HIETHF 2 —21E2RERDYF T, RIS BHEORDLDIC

‘queue = multiprocessing.Queue(-1)

RDa— RS 20ZRHD T

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

ZLT, RDES5 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)
worker.start ()
for w in workers:

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

executor.submit (worker_process, queue, worker_configurer)

12.2 Gunicorn & uWSGI ZFHW/- Web 77U —>a>o7F7O04

Gunicorn ¥ uWSGI (27213 2T 28 D) 2o T Web 7 XV r—>a vz r7uf 3558, 77
A7 MDYV I TR MNENET 272D BOY —h—T e AMESNE T, FD LD BEETIE, web 7
TVT—2aVITERET 7 ANR—ZADNY FF2EL Z 23T T E W, fib DI, SocketHandler
ZEoTHOTn LR LTEET 2V RAF—IZ web 77V r—>a vnbnZ2iXET 2551 L TR
XV, ZHUZT Supervisor DX S RO AEHY — L BFS L TRETEET - # LI ERFoOFX >
TJITYEDI)RFT—%2RITITB 2L TS W,

13 774 )Z0—-7T—b+93

0777 ANMHEIREXELESL, HILOWT 7 ALEHWTZIRZRZEZWMD W e BHDET, 20
T 7 ANEDIZBIEFERL. ZOBDT7 7 AADPERINTHT7 7 AVETERL, 7 7 A LOBHKE X B
FRLZWZ e HBZTL XD, ZORANRR—YD7=DIZ, logging /¢y 7 — 1% RotatingFileHandler %*
FEHLTVET:

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)

# See what files are created

logfiles = glob.glob('/s*"' % LOG_FILENAME)

(RDR=V1Hi <)
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for filename in logfiles:

print (filename)

(FiDR— 25 D %)

ZOMRE LT, 77V =2 aroulBRO—ETHS. 6 2IXHn7 7 AAPEONET

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 4 UEWDTH logging_rotatingfile_example.out T, ¥4 XD _LRIET %72 FIHLIRT
A BNURAENICEEEINE T, BUCH Ny 7Ty T T 7 A NVEZDIIRTHA Y7 VA PER (L1 H

22 BIRY). .6 77 ANMITHERENE T,

BHSIZ, 2 2 TREBIHRHIRDZDIZT 7 A LDRE X &bk /NS 2 {HEl
%13 mazBytes & BYIRMEICERE L TLIZE W,

14 B®D format X X1 I)L%=FIATS

ELTWET, HEES &

logging % Python #EH#EZ 4 7 VICEME LR, XA v - 2HNRANRT7+—~<y T 50—
DHIERZ % ZfEo77 +—~<v FTLK, ZD%. Python WZEZH LWXFH 7 +—< v ML LT
string.Template (Python 2.4 TiE/l) ¥ str.format() (Python 2.6 TEMM) A3 Mb D E Lz,

logging 1X (3.2 225) ZD 2 0DBMENT7 +—~< v PHIEEZYR—PLTVET, Formatter 7 7 A
style EWSAHIOA T a v OF—U—FIBE2ZTWD T, ZOF 74V MAE "% TIH, i
e g PEERRET, ENETND T 4 —< v FHERICHE L TWE T, BRI T 7 4L MEIC K -
THERR X LT E 20, BHRINC style 582 $8E T 5 Z & T, str.format() »* string.Template Z{fio

7= format ZIEET 2HENTEFE T, ROHNIZOMEER o TATVE T

>>> 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
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>>> logger.critical('This is a CRITICAL message')
2010-10-28 15:12:11,526 foo.bar CRITICAL This is a CRITICAL message
>>> df = logging.Formatter('$asctime $name $ $message',

style='$")
>>> handler.setFormatter (df)
>>> logger.debug('This is a DEBUG message')
2010-10-28 15:13:06,924 foo.bar DEBUG This is a DEBUG message
>>> logger.critical('This is a CRITICAL message')
2010-10-28 15:13:11,494 foo.bar CRITICAL This is a CRITICAL message
>>>

BRI IEN20 27Xyt —T0 format £, X vt —I%ERTEEHMIZR2HTILTVWBE I 2
EELTEI WV, XOFITHRZE L3512, Avb—URERTIEHHSTIE % 2EVEFEITTWET:

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

logging OFEUH L (logger.debug() % logger.info() &R ¥) & B X vt —IDDITES B L
ZUWST, F—TU—F5lEZh2UHE T2 204 T a v ERET 20T IHbhET, (FlZ
13, exc_info ¥F—V— R Z2HoTu /23 FL—ANy ZIERZIEELD . extra ¥—7— F5[%k
ZfioTur MG T2EMDa Yy 7X X MEREIEEL $7, ) logging Sy 7 —JWENET % 2o T
format XFFN 58 EZ~—Y L TWADT, str.format() X string.Template %ffi - T logging #M-X
HIHZITEFHA, BEHFD logging MM Lid %-format Zf - TW2 DT, &G EBEED D2 Z DE 5
REET LI TEERA,

Lirl, (} 28 2lioTRrZ Ay L% 7 4—2y M FBHEEHD EF, BFR vt —VICREEOF
TPz + format XFHNE LTHET I N TE, logging Ny 7 —JE3ZDA 7T =27 MIRHLT str(
2o TEBRD format XFHNEERLET, XD 220D 5 A% HTLIZE W

class BraceMessage:
def __init__(self, fmt, /, *args, **kwargs):
self.fmt = fmt
self.args = args

self .kwargs = kwargs

def __str__(self):

return self.fmt.format (*self.args, **self.kwargs)

class DollarMessage:
def __init__(self, fmt, /, **kwargs):
self.fmt = fmt

self .kwargs = kwargs
(RDR=V1Hi <)
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def __str__(self):
from string import Template

return Template(self.fmt).substitute (**self.kwargs)

E556D027 7 A% format XFHDRDDICHHLT, {} 8§ 2> TEREOBZD "%(message)s”,
"{message}”, "$message” THIE X7z "message” TR EMT 2N TEET, JHIfHrh v/ Z2HD
T2V ZZEIMES WIHENCS W I FABTER,. . (FTYX—RA7 2D — gettext.gettext() %
DffIc kK ZA V7R LTHONZ 7YX —2a7 1 DREFAILEVEIR) REDFVRTVTA U T
AEES e BN TEET,

02 5 R Python IIZ& ENERAS, HHDIT— FI2a B LTHES ORIETT, ShsEROB0
O LTHATEE S, (LDY 7R wherever L WS EV 2 — L TEREINTVWILIRELET):

>>> 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: ( 5 )y
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

>>>

FOBITIET7 =<y FOEEZRT DI print() 2o TWETH, bBESAEBECZOHETH I %2
H13 %1213 logger.debug() R EEEVE T,

HEERELT, ZOHEBIKERELZR T A =RV RADRFALT 4 EDYERA, EED7 +—~ v MRIEIX
logging OFEFUFH LI TIER K T, X v =I5 handler ik o THAZINZ e X ZI D 3, (H
NENZVWERE T+ =<y PHAINELA) ZDD, TOHFKTERLAZVEWITRWDIX, BINDFENH
FALFANZ I TERLFIBDHHDRNE VIRV BT T, UL A XXXMessage 7 7 AD AV
AN ZRMUHLDOY YRy VRS a =T LHEOHALTT,

ROHFID & 512, LoggerAdapter ZFHL T LBz k5B REEH T2 H5ELHD T

import logging

class Message:
(RDR=V1Hi <)
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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, *xkwargs):
if self.isEnabledFor(level):
msg, kwargs = self.process(msg, kwargs)
self .logger.log(level, Message(msg, args), **kwargs,

stacklevel=stacklevel+1)

logger = StyleAdapter(logging.getLogger(__name__))

def main():

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

if name == '_main__':

logging.basicConfig(level=logging.DEBUG)

main()

EDAZ Y 7 M iX Python 3.8 DI TIX Hello, world! ¥WH X vt —2%0n 23333 TI,

15 LogRecord DN RARZIA X

2T logging 4 N ME LogRecord D4 Y AX YA LTRHEINET, ARV bOuarZpBReNT
logger DL L TT 4 VR EINRoTBE, ARV FOERE ET LogRecord VKX, Z D logger
(. propagate DEINIC A 5 FTD LA logger) @ handler (2 XN F T, Python 3.2 £ T, Z DAERKS
TbN TV DI 2 EfiZJ T L

e Logger.makeRecord(): HH DA N> b logging 7Rt XA TMIENE T, ZHiE LogRecord % EH%
MATA VAR ZAZERLET,

 makeLogRecord(): LogRecord IZBME N2 @M Z B LRELE L TSI E T, Zhdxy b
7 — 7 LI (pickle JEXT SocketHandler #HIT. & %W& JSON JEX T HTTPHandler #£HIT)
HEZ2ZIM - HER Az E S,

ZD7=DIZT LogRecord TAHKERZ Z ¥ 2 L2WHEIX. RO B % LARITIUIRD 28 A,

 Logger.makeRecord() &4 — \—354 FLZHMED Logger DY 72 7 X%AED ., FIH L7\ logger
DENDHA Y AR LI N BRI, £N%E setLoggerClass() o> THIXT 5,

o filter() XY v FTRELRFHRLRUIEZITS Filter % logger 2 handler IZBHT 3,
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BUIOFEE, BROERREZIATIUDPHADZ LR LIS LGRS ELITEFERA, 7477V
PHED Logger DY 77 7 A%REHRL &5 LT, RIZRICHERINSZTA4 T 7 UDPEERD 75,

2OHDAEFIFL AL Dy —ATIELVEETH, 72k 21F LogRecord ZRKIL L7277 5 X %5
RV TEFEFVA, 7477V OBFEEIFHL TV logger 1272 filter ZFETEE I, HrlL
W logger Z{EZ 72 NICENTIRE LBV EWIIRIRBRDET, (L F—IRETa—LZBEML.
EY 2=V LNLTROREFATT S Z LT, #HLW logger BMESLNET)

logger = logging.getLogger(__name__ )

CNTREEZLZEARGNTLIOHEATLESTL &9, HREEFR RbEVWLLDaH—IZWD T oh
7z NullHandler {2, 7 4L X %ZEMTZIEDTEETH, 77V r—2a YVEFEEDL, IR
NF2I74 7700 —NY FIZWMOMIEE. 74 VXEFESHENERA - o T, 2DV
RIPLDOHNETA 77 VHRBREOERZ KM L 723 D3R D 8 A,

Python 3.2 LI Tid. LogRecord DAEMIF. HEETE2 777 FUEHICRDET, 7727 MU callable
T. setLogRecordFactory() THE$RT X, getLogRecordFactory() THHED 7 » 7 MY ZHUGTEZ %7,
7 727 FVid LogRecord IV A 77 X E[F LS 73 F v THUH &M, LogRecord 257 7 4L +D T 7 7
P ELTHRESINTVET,

D7 TR —FIIHAARLDT 77 +UH LogRecord DEMD TR TOEHZHIEMTEZ2 L5 ICLTVWET,
22 23 BT TRARRLIZD, ROXSBARE—VEfoTHICEEEZEBMT 2 2 TEF 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)

D77 —FTREBORLLZIATIUNT7 77 MV 2F oA Y EET, BEWCHUEEEZ EFEZLL
D, EHETIHBXN TV 2EEZENET EEEXLAVRIIZS X VEET, LirL, Fo A4 2DORMBD
ETH, &TOD logging DIREITH L TOEITRED I —N—~y NIZKZ I ZZHEICEE, ZOT77=v 7>
1 Filter 2RI T 272 TRELHRIME LR VEEICOAEINETT,

16 Subclassing QueueHandler and Queuelistener- a ZeroMQ exam-
ple
16.1 Subclass QueueHandler

QueueHandler DV 77 7 A %{Eo TR vt —Y%MDF 2 —, HlZIX ZeroMQ D 'publish’ V&7 v MZi%E
BT TEET, FOfITIE. Y&y bEBNE-> TEA%E handler & (quene’ & LT) ELET:
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import zmq # using pyzmq, the Python binding for ZeroMl]

import json # for serializing 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)

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

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

super() .__init__(socket)

def enqueue(self, record):

self.queue.send_json(record. _dict__)

def close(self):

self.queue.close()

16.2 Subclass Queuelistener

Queuelistener OV 77 7R %EE5 T, Xvt—I%MOF 22—, FlZIE ZeroMQ O ’subscribe’ ¥ 7 v +
PORGTAHEDTEFES, VLTI

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, *xkwargs)

def dequeue(self):
(RDR=V1Hi <)
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msg = self.queue.recv_json()

return logging.makeLogRecord (msg)

17 Subclassing QueueHandler and QueuelListener- a pynng example

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

first.

17.1 Subclass QueueListener

# listener.py

import json

import logging

import logging.handlers

import pynng

DEFAULT_ADDR = "tcp://localhost:13232"

interrupted = False

class NNGSocketListener(logging.handlers.Queuelistener):

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

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

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

try:

data = self.queue.recv(block=block)
(RDR=V1Hi <)
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break
except pynng.Timeout:
pass
except pynng.Closed: # sometimes happens when you hit Ctrl-C
break
if data is None:
return None
# Get the logging event sent from a publisher
event = json.loads(data.decode('utf-8'))

return logging.makeLogRecord(event)

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

pass

logging.getLogger ('pynng') .propagate = False
listener = NNGSocketListener (DEFAULT_ADDR, logging.StreamHandler(), topics=b'')
listener.start()
print('Press Ctrl-C to stop.')
try:

while True:

pass

except KeyboardInterrupt:

interrupted = True
finally:

listener.stop()

17.2 Subclass QueueHandler

# sender.py

import json

import logging

import logging.handlers
import time

import random

import pynng

DEFAULT_ADDR = "tcp://localhost:13232"

(RDR—=V 1k <)
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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 %s in the output
logging.basicConfig(level=logging.DEBUG,
handlers=[logging.StreamHandler (), handler],
format=" ")
levels = (logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL)
logger_names = ('myapp', 'myapp.libl', 'myapp.lib2')
msgno = 1
while True:
# Just randomly select some loggers and levels and log away
level = random.choice(levels)
logger = logging.getLogger (random.choice(logger_names))
logger.log(level, 'Message no. ' % 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.
WARNING myapp.lib2 613 Message no.
CRITICAL myapp.lib2 613 Message no.
WARNING myapp.lib2 613 Message no.

BSw N
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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 omn)

In the second sender shell:

$ python sender.py

INFO myapp.l1ib2 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.lib2 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.libl 613 Message no. 5
CRITICAL myapp.libl 657 Message no. 4
INFO myapp.libl 657 Message no. 5
DEBUG myapp 613 Message no. 6
WARNING myapp.lib2 657 Message no. 6
CRITICAL myapp 657 Message no. 7
CRITICAL myapp.libl 613 Message no. 7
INFO myapp.libl 613 Message no. 8
DEBUG myapp.libl 657 Message no. 8

(and so on)

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

ROFNIFFE % H o 7= logging DHERTT, ZDHNX Django 70227 FDRFa XVt oo TEZ
L7z, TOFEEZ dictConfig() ICHE L TREZHMIL £

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

'verbose': {

'format': '{levelname} {asctime} {module} {process:d} {thread:d} {messagel}

'style': '{',
13
'simple': {
'format': '{levelname} {messagel}',
'style': '{',
Fg
T
'filters': {
'special': {
"()': 'project.logging.SpecialFilter',
'foo': 'bar',
I
Te

'handlers': {

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

.

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

'filters': ['special'l

}
Te
'loggers': {
'django': {
'handlers': ['console'l],
'propagate': True,
g

'django.request': {

(RDR=1Hi<)
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'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate': False,
Fo
'myproject.custom': {
'handlers': ['console', 'mail_admins'],
'level': 'INFO',

'filters': ['special']

ORI OWTO X DFELWERIE, Django D FFa XY b ZYDw s> a2y TRA2ZENTE
£,

19 rotator £ namer ZF->TCOJO—T— 2 HXEI1XTD

namer £ rotator ZEFET B HFIEDOHNILI T OEITAIGER A7) T MIRENTVWET, 22 TlEkRrI7 7>
AN%E gzip X D EMET 2R RLTVET:

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)
(RD=—D12H <)
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root.addHandler (rh)
f = logging.Formatter('/ (asctime)s J (message)s")
rh.setFormatter (f)
for i in range(1000):

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

CDRAZY T EFEFTTBEE. 6 2DFLWT 7 A UBEREIN. ZDIH 5 DFFEMINTVWET:

$ 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 &DFDIAAT multiprocessing DF)

RDOEBZENWET 2 611%. logging % multiprocessing Li&E 7 7 A VW fio THHAT 2 5EEZRLTVETD,
BENEEIDIZD > TATT, & D EHERKZ EBED multiprocessing 2R3 227V ATHEET 2
HEZRLTVWET,

ZOFITIE. XA 7 aERE listener 7RERLE WL DD TY —H—F R ERBHLET, X4 >,
listener, 7= =70 A3 ZNETNTEE LR EZFE > TVWET (V- — B XFIF UiRE z 3t
BLET), ZOflrs, X4 7atRXD logging, 7 — 4 —7% QueueHandler TR Z %2> T3 & Z
5. listener 2F|H 3 % QueueListener DL, BWHLRFE, F 2 —DORITFWMo ARV P ERESI N
handler IZ7JELT 2 H 02 R2 ZNTEET, ZORERFHIHDDBDTIN, ZORIZHITDT F ) I
BEXEZ M TEBZTLE D,

CHRMEDRZ Y FFTF, docstring ¥ a X ¥ M TEEZHHL TV

import logging

import logging.config

import logging.handlers

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

import random

import time

class MyHandler:

nmnn

A simple handler for logging events. It runs in the listener process and
dispatches events to loggers based on the name in the received record,

(RDR=D12Hi )
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which then get dispatched, by the logging system, to the handlers

configured for those loggers.

nnn

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 comnsole
record.processName = 'Js (for /s)' 7 (current_process().name, record.
—processName)

logger.handle(record)

def listener_process(q, stop_event, config):
This could be done in the main process, but is just dome in a separate

process for illustrative purposes.

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

def worker_process(config):

(RDR=V ki)
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mnmn
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
1s not strictly needed, but it mizes the output from the different
processes a bit more than if it's left out.
logging.config.dictConfig(config)
levels = [logging.DEBUG, logging.INFO, logging.WARNING, logging.ERROR,
logging.CRITICAL]
loggers = ['foo', 'foo.bar', 'foo.bar.baz',
'spam', 'spam.ham', 'spam.ham.eggs']

if os.name == 'posix':

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

# parent process, but should have been disabled following the

# dictConfig call.

# On Windows, since fork isn't used, the setup logger won't

# exist in the child, so it would be created and the message

# would appear - hence the "if posiz" clause.

logger = logging.getLogger('setup')

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

1lvl = random.choice(levels)

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

logger.log(lvl, 'Message no. /d', i)

time.sleep(0.01)

def main():
q = Queue(Q)
# The main process gets a simple configuration which prints to the console.
config_initial = {
'version': 1,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO'
[CRENIN 72
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}

T,

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

}

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

'version': 1,

'disable_existing_loggers': True,

'handlers': {

"queue': {
'class': 'logging.handlers.QueueHandler',

'queue': q

}

Fg

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

}

}
# The listener process configuration shows that the full flexibility 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 ts needed on POSIX because the logger will
# be there in the child following a fork().
config listener = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '/ (asctime)s //(name)-15s J/(levelname)-8s J(processName)-10s
—/(message)s'
s
"simple': {

[CRENIN 72
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'class': 'logging.Formatter',

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

X,
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'formatter': 'simple',

'level': '"INFO'

.

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

X,

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

1,

'errors': {

'class': 'logging.FileHandler',

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

'level': 'ERROR'

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

}

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

# normally.

[CRENIN 72
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logging.config.dictConfig(config_initial)
logger = logging.getLogger('setup')
logger.info('About to create workers ...')
workers = []
for i in range(5):

wp = Process(target=worker_process, name='worker /d' 7 (i + 1),

args=(config_worker,))

workers . append (wp)

wp.start ()

logger.info('Started worker: /s', wp.name)
logger.info('About to create listener ...')
stop_event = Event()
lp = Process(target=listener_process, name='listener',

args=(q, stop_event, config_listener))

lp.start ()
logger.info('Started listener')
# We now hang around for the workers to finish their work.
for wp in workers:

wp.join()
# Workers all done, listening can mow stop.
# Logging in the parent still works nmormally.
logger.info('Telling listener to stop ...')
stop_event.set ()
1p.join()
logger.info('All done.')

if _name == '_main__':

main()

21 SysLogHandler 2% Xwvt—21IC BOM Z1&@A T3

RFC 5424 1 syslog 7—F ¥IC Unicode X v & —Y %%, ROWEEZERLTVET: A7 a2+
¥ 27 ASCIH #4575, #ild T UTF-8 @ Byte Order Mark (BOM), il T UTF-8 TZ>a— KX/
Unicode. ( H#kDZEL I 3> 22H)

Python 3.1 T SysLogHandler 2. message {& BOM Z#fiA3 2 a— FaEMEnx L, LrL, ZOL
= DFEMNE L T, message DIETEIC BOM 2213 TLESDTY 27 ASCIL #H40% ZDRNZEL 2 BT
XFHATL

ZDEEIZENRTWS DT, Python 3.2.4 DIETIX BOM Z#A$T 22— R, HIfgESnE L/, EEEX
N30 TIERHIERE DT, RFC 5424 ¥Efilo, BOM &, 47> a >0 a7 ASCI &7 % BOM O
AiiC, {EZ® Unicode Z BOM D% 2 12#> UTF-8 TI ¥ a— F XN/ message ZAEM L72WIEE, XD
FIEHE S BDEDDH D £F:
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1. SysLogHandler O A ¥ A& ¥ RIZ, KD Xk 573 format XFH|%#i o> 7z Formatter f VA XV X%
TRy FE %

"ASCII section\ufeffUnicode section'

Unicode ®a— FKA > b U+FEFF 1%, UTF-8§ T=>a— K33 ¥ BOM -- b'\xef\xbb\xbf' --
[N/ = B

2. ASCII 7> a VEIFER T L —ARNVRICEET %, 7272 LEDED DEHFERNE I ASCITL 12k
555ICFEETS (UTF-8 Ty a—RENTHZDHADBELLABRNWESIZT D),

3. Unicode 27> a Y 2EED L —AKRNVRICBEEHZ 5, ZOHE D 2ERL 727 — %12 ASCII 4tD
NENEGEFNTVWTSDH, FHUTHIC UTF-8 Ty a— RENE7-1FTT,

7 4 —<v b N7z message I SysLogHandler IZ& > T UTF-8 Ty a—FENET, LD —LIZHE
ZIE. RFC 5424 DO X v =V ZERTEE T, FONL—MZEDRVIEE, logging 3fd =5 — %k
ZLEHAD, message & RFC 5424 ([ZHEHLL 2 WET#E SN 5 DT, syslog 7—F Y AITCA2T T —H
EZ BAREMDH D $5,

22 BEOJZ2RET S

ZL0ORI Xy =Y 3 ANEPHRLLDICEDIND D, BN LI R TVETH, HBEIKE-
T (BHEREHERRZH T/ X vt —Y% -2 LRKRLTD) FTurIah—2 TES HiEbah
727 4=y P TRy =2 ANL0VEEDRDHD E£T, logging v r—I %25 ¢, ThxffiiicE
TEZET, EHTIHEEEOLH D 32, ROHNZ JSON 2o TA N> b &, KT —ZATE B
W22V 774X AHEMBEAETT:

import json

import logging

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

self .kwargs = kwargs

def __str__(self):

return '/s >>> J/s' Y (self.message, json.dumps(self.kwargs))

_ = StructuredMessage # optional, to improve readability

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

FoRZV I EETTBIERD LIS ICHAIEINET
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message 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"}

FEEODIERFIE Python DAA—Y a YIZX o THERZ ZLICHERELTLEX W,

X DRIRIZ ARG E. ROBID K S1Z, HAXLD JSON Ty a—Xeffs ZeNTEET:

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' Y, (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 EETTRIERD LIS ICHAIEINET

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

FEEODIERFIE Python DAN—Y a YIZX o THERZ ZLICHFERELTLEZ W,
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23 handler % dictConfig() ZfE>THRARII AL XT3

logging handler IZKFEDH A X~ A ZEMED L72\WE T, dictConfig() ZffioTW0Wd 46, 727
AELR L THH AR A XHARET T, FIRIE, B 7 744D owner ZRELZWVWE LET, ZHid
POSIX BRI Tld shutil.chown() % ffo THHHEICHEITE £ 34, HEEF 4 75V D file handler X2 D
B AAATY R—F LTWER A, handler OERZBHEOEBZH > THRAEZA XTEHIENTE
£

def owned_file_handler(filename, mode='a', encoding=None, owner=None):
if owner:
if not os.path.exists(filename):
open(filename, 'a').close()

shutil.chown(filename, *owner)

return logging.FileHandler(filename, mode, encoding)

%Z LT, dictConfig() WKE I NI EDH T, ZDOHEE%EM 5 T logging handler 243 2% & 51248
ETHIENTEET

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

'handlers': ['file'l,

(RDR=V1Hi <)
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'level': 'DEBUG',

+,

ZOFNIFIAH D S D TFH, owner D user ¥ group % pulse ICHELTVWET, ZhEHAZ VT

IZ chowntest.py WCHHAAATAET:

import logging, logging.config, os, shutil

def owned_file_handler(filename, mode='a', encoding=None, owner=None):
if owner:
if not os.path.exists(filename):
open(filename, 'a').close()

shutil.chown(filename, *owner)

return logging.FileHandler(filename, mode, encoding)

LOGGING = {
'version': 1,
'disable_existing_loggers': False,
'formatters': {
'default': {
'format': '/ (asctime)s J(levelname)s J(name)s J(message)s'
I
},
'handlers': {
'file':{
# The values below are popped from this dictionary and
# used to create the handler, set the handler's level and
# 1ts 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'],

58
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'level': 'DEBUG',
1,

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

INZFTT 123, 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() 25EMX N7 DA Python 3.3 225K DT, ZDHIZ Python 3.3 Z-oTVWEFT, D7
7u—F B KX dictConfig() &V R— b+ L7=2TD Python N— 2~ - Python 2.7, 3.2 MK - THIHT
XFT, 33 LHTON=TYa T, A—F—%ZLETSDIT os.chown() ZFHTI2HLENHEZTL x 5,

FBITIE, handler 24T 28I T 0 =27 FTHOE ZHhIZHE2L—T 4 VT 4 EY 2—LITEL 28I
BTL x5, REDHTEHEMBZEZSHT 2MbDIT:

"()': owned_file_handler, }

RDEHWTEL LB TEET:

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

project.util XD H 2 HBEDOLGFIICE EMMZI TLEE WV, LEORXZ Y S MTIX 'ext://__main__.
owned_file_handler' TEI X3 TT, dictConfig() I ext:// H HFEED callable 21 ¥ 3,

ZOHNEIMED T 7 A M T REHEEERETZHNCH o TWET, HlZiE os.chmod() 2T, ALH
HETPOSIX R—3I v P aVvPRETEXA3TLLS,

bHAA. TDO7 71 —FiF FileHandler LA D handler . #—3J — b $ 3 file handler DWW e Z D
fl1> handler 12 FWHTE 9,

24 EBEDOENMCR AN =T TV r—> a2 FTES

Python 3.2 TlX. Formatter 7 7 AM style X WHKRI DA > avDF—v— FEHEZITRD £
To ZOT 74N MEZBRFEBMEZHRTE272DIC % 2RoT0ETH, {$ ZHEET S Z LT,
str.format() % string.Template THHR—FXNTVWEDLFAULEFERNMO7 Fu—F2HEhE3, Th
BEEMICHhEhszn s Xy - 0EMUCHELZGZ T2, fiDOu Xy b —IDMRI NS TTE
PIRFERICERZ LTV Z IHERL T EZE W,
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aX >y ZOMIHL (debug(), info() B E) IER I X vt —YDDIIMNETIHM LIS T, B¥ Y70
RN L 2 S 2 TR TE ST 527207210 1CF — U — 2B ETE X3 (2L 21X exc_info ¥ —7—
FEIEUZ P L —ANy ZOBERE O ICED Z0E I DEIEE L. extra ¥ —7 — 5T u cfiims 258
Mmoay7* A MEREEELET ). BX Y7y & —JENET %-format % > TEHACFINCAE R
SIEEHEDIAAT WS-, str.format() X string.Template DX Z > TEER XY 7OMNH L
BIT5Z L3 TEEVA, MEFOa— RN ZBIT2E2TORF Y ZOMUIH LI %-format XFHZFH > TW3
e, BAEHNELHRT 2R 0 OB EEINZ 2 23R VWTL x5,

FED B A —ZBEMN T 2 ERXRZ A NAANORENLSINTEF LD, 207 v —F RN T B
DEICABYETD $T, HoWwdMFOaI— NI F—DAfiZfHoTwadTL& S L. % EXAEMLZ
{%OVCL\%VGL; 50

HOWEHF—F =T 4D 750, HoWBIREI-0a