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1 ZSERPERBE

JGiEX} logging.getLogger ('someLogger ') #ATZ /DA, #isxiRal[E-—A> logger X451 .
AR — A gt HEUEFER—A> Python fEREgRFRE H, ESRIHLR & —FE. [RRERS]
— AN, YRR AT PAE — AN g SCRTEC & — 4 logger,  TMiFE 5 — AN g B B B (10
AECHE) T logger, XiF T logger /)i JH F# S5 45 5 logger. DARJ2& AR :

import logging
import auxiliary_ module

# create logger with 'spam application'’

logger = logging.getlLogger ('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 ('?2 (a:

time)s —

')

fh.setFormatter (formatter)
ch.setFormatter (formatter)

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

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

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

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

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

AT 2l Bk -

import logging

# create logger
module_logger = logging.getLogger ('spam_application.auxiliary')

class Auxiliary:
def _ init_ (self):
self.logger = logging.getlLogger ('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"')

iy A R S B R

{2005—03—23 23:47:11,663 - spam_application - INFO - }




(B L)
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 EENMEREPICRAE

ZARCT H AT ERIREI, PARROIER THE AR GRIGEAR) AR+l H G

import logging
import threading
import time

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

def main () :
logging.basicConfig(level=1ogging.DEBUG, format='% (relativeCreated) 6d
ame)s % (message)s')
info = {'stop': False}
thread = threading.Thread (target=worker, args=(info,))
thread.start ()
while True:
try:
logging.debug ('Hello from main')
time.sleep(0.75)
except KeyboardInterrupt:
info['stop'] = True
break
thread. join ()

<% (three

if name == '_ main Vg

main ()

AR S A HH ISR T A A

0 Thread-1 Hi from myfunc

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




(B L)
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

PAEAIII R TN A AR H S 2 B i . MRS ARt it

Z " handler ¥1Z #h formatter

E[»L»E - [P Python X4t . addHandler () FEWIIAANRECE ) H & handler. A MG, [T
TEPEE%&anMwBAFCZIKSC#F ﬁﬁﬁgﬁﬁ%ﬂﬁ'@z LA A5 B h Bl & . A BT RR R e
HEZHCE LA H & handler RIWT, 5 FREFFAY H G 08 FARS W DARHEARAS . T 2 it B ARk H R
PIME AL 2 -

import logging

logger = logging.getlLogger ('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 ('?% (asctime)s - % (name)s - % (levelname)s — % (message)s
=")

ch.setFormatter (formatter)

fh.setFormatter (formatter)

# add the handlers to logger

logger.addHandler (ch)

logger.addHandler (fh)

# 'application' code

logger.debug ('debug message')
logger.info('info message')
logger.warning ('warn message')
logger.error ('error message')
logger.critical ('critical message')

AR, MR WU LB AFAEZ A H i handler. 7RG H BTt s, 28
IMAFFELE T —44% 5 fh i) handler.

%EJ% BRI W R, A7 RE A H 7% handler XFAS ] 2 B4 A0 H M5 B T8, X¥&+080

o WIAR LHT H £ % print 155, TMERH logger.debug : print i) A5 5HEBEE M 45, 1
10ggerdebUg B/ AT AR B AE RS P R ER R . S TR R, A H X 4 8 handler fY)™
B



4 ESMHFIEREE

B EEAREAN [ 417 DL H S DA RS X5 Al G IS0 He it DEBUG DA BRI H (5 B S
T3, IF HAL INFO ARy H (B M B w6 . FHB H RSSO R 2 S e 8, #5500 615 20
AFFE PATRER THEA:

import logging

# set up logging to file - see previous section for more details
logging.basicConfig(level= logglng DEBUG,
format="'% (as me)s % ( % (m 5 !

datefmt="'%m-2d SH:SM',
filename="'/tmp/myapp.log’,
filemode="w")
# define a Handler which writes INFO messages or higher to the sys.stderr
console = logging.StreamHandler ()
console.setLevel (logging. INFO)
# set a format which is simpler for console use
formatter = logging.Formatter ('=2 (s e)-12s: % (level
# tell the handler to use this format
console.setFormatter (formatter)
# add the handler to the root logger
logging.getLogger (''") .addHandler (console)

5)s')

# 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.getlLogger ('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.')

Hisfrla, RSB BER G EoR

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.
A S 5
10-22 22:19 root INFO Jackdaws love my big sphinx of quartz.
10-22 22:19 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.
10-22 22:19 myapp.areal INFO How quickly daft jumping zebras vex.
10-22 22:19 myapp.area?2 WARNING Jail zesty vixen who grabbed pay from quack.
10-22 22:19 myapp.area2 ERROR The five boxing wizards jump quickly.

AT L, DEBUG 2 5IRY H G (5 B B BUE T30, T HeAth s 8 o R 2 i
AR ] TS S TSR handler, 2488300 PAH B 41 A 4E 2 8= H & handler

TR LR RER H & S48 /top/myapp . Log F/RTE POSIX &40 b Af G SO pn e B . 7E
;deows b, RATRETR BN H e AR A H SR Ak —— R A% B S BARE A g f s
B SCHE AR



5 BEXLLERS

A, RS AT B ROA A T AL BRAS AR ER SO AL BT 5, RIS FHER DA B BTl 2R ik
PRASTAL I BAEDX — 5, IRTEE Mg . IR RE — MBS AR BT R 2R 3 5

o B EIL B INFO Ml WARNING HVE B K153 sys. stdout

o FFEG ERROR MDA ERIEE K 1%F] sys. stderr

o FEEGL DEBUG KA R R KX B app . 1og
fEEME AT JSON SRACE: H ik

{
"version": 1,
"disable_existing_loggers": false,
"formatters": {
"simple": {
"format": "% (levelname)-8s - % (message)s"
}
}I
"handlers": {
"stdout": {
"class": "logging.StreamHandler",
"level”": "INFO",
"formatter": "simple",
"stream": "ext://sys.stdout"
}I
"stderr": {
"class": "logging.StreamHandler",
"level": "ERROR",
"formatter": "simple",
"stream": "ext://sys.stderr"
}I
"file": {
"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",
"mode": "w"
}
}I
"root": {
"level": "DEBUG",
"handlers": [
"stderr",
"stdout",
"file"
]
}
}

HEABCE LT REMEI AT, IR T sys.stdout f INFO il WARNING JH 5.2 it & s ™ B
ERROR MDA BROTHE o B (X RGO, FRATTAT DA B — N HERR 50 6 71 B A o 958 #8010 L8 in 21 40 B
WAL FESS o X AT LAE I I—AF4TT formatters fl handlers [ filters FrkECE:

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




FHBEM stdout ALFRAS ERYTORESIE:

{

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

AR — R, NIERATAIPAE X £ilter_maker (1) %0 WIF:

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

level)

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

return filter

J

LU B BCRE AR A P AT s SRR N BT O], FF IR [ — TR A S5 B T8 2 207 200 1 2 ek
R[] True BRRAL. FEHEEAEX /RGP IRRF filter_maker & AE— DA AT TR I A4
main.py ', NICHPTEBHAREY _ main  —HIfEIEARICE T S/E__main__ . filter_maker.
ARARAEA [ B i SCE TG 2 A B P

FEIN Iz g S, AT LA T main. py, SERALAIT:

import json
import logging
import logging.config

CONFIG = '''"
{
"version": 1,
"disable_existing_loggers": false,
"formatters": {
"simple": {
"format": "% (level - % (message)s"
}
}I
"filters": {
"warnings_and_below": {
"()" : " _ main__ .filter_maker",
"level": "WARNING"
}
o
"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": {




def

logg
logg
logg
logg
logg
logg

"class": "logging.FileHandler",
"formatter": "simple",
"filename": "app.log",

Hmode n B llw"

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

filter _maker (level) :
level = getattr(logging, level)

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

return filter

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

ing.info ('An INFO message')
ing.warning ('A WARNING message')
ing.error ('An ERROR message')
ing.critical ('A CRITICAL message')

(% L 50)

XA a2z TEZ G

{pyth

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

AT AR B 45 2R 2 AT A T

$ more *.log

app.log

DEBUG — A DEBUG message
INFO — An INFO message
WARNING - A WARNING message
ERROR — An ERROR message
CRITICAL - A CRITICAL message
stderr.log

ERROR — An ERROR message
CRITICAL - A CRITICAL message
stdout.log

INFO — An INFO message
WARNING - A WARNING message




6 BEEEARS2ERGI

PATR RN 2T H R EAR 55 A BB R 61

import logging

import logging.config
import time

import os

# read initial config file
logging.config.fileConfig('logging.conf')

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

logger = logging.getlogger ('simpleExample')

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

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

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

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

HOST 'localhost'’

PORT = 9999

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

s.connect ( (HOST, PORT))

print ('sending config...'")

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

print ('complete')

10




7 4 HE handler BJPEE

AWHRAE H LA BERE P 14T A S PHIEIRZAE % H B I 4R . 1XAE Web [ AR g R AL,
IR H A P T RE A

H—FEFEA SRR, X2 sMTPHandler: T RZRZ R H ARTTERHN (F
AR P B 000 26 SRRSO PERE AN ), RIS LB P BE R AR IR 18] o Ao JLF BT 190 2% handler & w]
RE K APHEE: M SocketHandler #AFM AT RETES & 04T DNS #if), WX AL sifkig T OOf
H. DNS #ifliE AT REAEARIRZ I B AU, (T Python Z2°F, M T AIETEH) .

B —Fhfige )y 2 B SE B B3, EFXTIREEXT R A ok ) AR AR, UM H BN S
—~ QueueHandler, H %Xﬁ%ﬂ%ﬁﬁiﬂ%/\&ﬂ EIJEI, EI?@M?U&EE@%(E‘J@E, ﬁ%‘ﬁﬂ)}df@]
BCEER S E R ER . A ROAB T —, W RERT ZAE RS Ak queue . Full S8, Rt BAYI S A
VEIEH AR PAF AL . QiR BT R RS, S R EOR B R RS, N Tk E I & N D152
i, WS AATEFF R SO R TAR I (R BUER: QueueHandlers ).,
filt P& 7 M 93 — & 4 i & QueueListener, B #f W 1T H QueueHandler [¥) X} [ # 43
QueueListener JE# i #: & A — A~ BA %I il — 2 handler, I )33 — AW EBLRE, AT Hivr
QueueHandlers (B{H:ft LogRecords i) %% LogRecord PA%1, LogRecords £ M BAF 5%
W A% 45 handler 403,

QueueListener YENHFMPZIE, b2 T AHIE—AEHIH 24 QueueHandlers fij55. iX HLIEHL
A handler RZFEL T NNIR A LS, 54 245 handler 25 7 fl— A2, VA RRANIEAL

PATF X 2652 I n il (44 T import i541)) -

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 (' g ")
handler.setFormatter (formatter)

listener.start ()

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

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

root.warning ('Look out!")

listener.stop ()

TEfra A

[MainThread: Look out!

il BARTRETNEEA 115 M2 AU, EFREE AT R U il HGn, M4 250
AL PR AT RE S SRR (FHZEFPHIAER) AL HGIC @ TE asyncio RSB . WIRAER A
FER o AR S 2 ACRS, SR AR ) BRI H RC RT3, SRR AT AT B 28 AR A

QueuelListener LfEdEFT.

TE 3.5 A KA AR B AE Python 3.5 2 Fif, QueueListener R0 BAFIEIE 1) AE 45 (5 BV L B4 E
MR B . (X AR B IE B E EAE B A B RS 5E T ) A 3.5 HiRFFLR, AT AB ek
SRR, BB REFESBE respect_handler_level=True /£ W2 & KETHI AT . X
FEMTT 2315 24845 2515 B 455 handler (A T U , RAEGERCHT A 2 RHF B A% 45 handler .

11




8 BEMSEKA BEEH

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

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.')

TERm , WTPAH socketserver Bl B — M. MZURFIANT

import pickle

import logging

import logging.handlers
import socketserver
import struct

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

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

mn

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

12




self.handleLogRecord (record)

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

def handlelLogRecord(self, record):
# if a name is specified, we use the named logger rather than the one
# implied by the record.
if self.server.logname is not None:
name = self.server.logname
else:
name = record.name
logger = logging.getLogger (name)
# N.B. EVERY record gets logged. This is because Logger.handle
# 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) :
mrn

Simple TCP socket-based logging receiver suitable for testing.

mn

allow_reuse_address = True

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

self.logname

def serve_until_stopped(self) :
import select

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

self.handle_request ()
abort = self.abort

def main () :
logging.basicConfig(
format="'% (relativeCreated) 5d % (n:
tcpserver = LogRecordSocketReceiver ()
print ('About to start TCP server...')
tcpserver.serve_until_stopped ()

~
5|
D
U
)}
Q
Q
D
~
03]

if name == '__main_ ':
main ()

(% L 50)

FEIsA TGS v, FHEATR . P mER G AR B AG R TEIRSS 2 2 E B A

About to start TCP server...

59 root INFO Jackdaws love my big sphinx of quartz.
59 myapp.areal DEBUG Quick zephyrs blow, vexing daft Jim.
69 myapp.areal INFO How quickly daft jumping zebras vex.

13




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

THTERAERLEN UL T pickle AFAE— S A . QRS L8 P RERH AT S0, ARl DABUT B AU
FIRTT %, HEHES makePickle () JFAHAEH R SCBURM BT S, H MR Bk BIAS DAGE I X A8
RIT%E-

8.1 AP IEITHEERFMUTEE

TR I s T H Ok ey, R n] e 20— b RE A B TR AN Supervisor, X~ Gist f2fit
T Supervisor Az AT EIATIRERIEANELLSCAE . B il PATR UL

X4 BHY

prepare.sh FHF HEAS BRI ) PR32 1Y) Bash fii 4

supervisor.conf Supervisor fitl & S, A T iU ds F 2 2R Web W FEF R4 H
ensure_app.sh TR Supervisor 7 il LR HLE 2171 Bash 4
log_listener.py #UR HEFAIRHICR B SO i E R T IWT 48

main.py — AN T R VT AR B TR PUT H 7S IC SR 7 B Web [ T
webapp. json — PN Web [ R 7 ) JSON L5 S0
client.py i ] Web [ 27/ Python 7%

1% Web W HFRFH T Gunicorn, IXANFATHY Web W H Ak % 25 0l B sh 24~ TAERE R BILE K . XN
BB ER T 2 TAERE 2 5 A B H & S A S A B 50 - EATERE S B 7 s
PR HRAE
B S, e POSIX FABE H AT AT #4F:

1. {#H Download ZIP ¥4 I Gist NN ZIP 9430

2. RF AR SO A IE RS AR 48 3 — 0 IR H SR .

3. WM H &, 1217 bash prepare.sh 58 WER TAE. X FFEIHE— run THERES
Supervisor A & SCHEFT H &30, AR —A venv F H SRR & %% T bottle, gunicorn Fl
supervisor [ELIFIHE.

4. 547 bash ensure_app.sh PABAF Supervisor IEE(H ] FIAT B 1547,
5. 1217 venv/bin/python client.py RAHH Web W T, XA FE S AR HE

6. ¥ run 1 HEHH HE M. AR 24 F R IEER AN app . Log* B SCHF R &) H 105717
BTN HAERERNT , KB AR TAESERE A & 107 O A AL .
7. ARAT A I E84T venv/bin/supervisorctl —c supervisor.conf shutdown 3k

#51 Web W FHRR)T -
R TT g 55 BEAE BC ) i 15 AR I A5 v SRR 7 2B B A 8 () I 0 R R B S

9 #ECHHILBEREMLTXER

AW, BT HEXN S ARNSEZ O, B H G P RS BT SURE. e 25y
Ferp, FIRERREAE H G TR 5 B (AN AEE Py A4 1P il ) o X AR AT AR extra
SR, BRI A B RRITME . BRNEDILELAAE Logger SLHIFLIAH:, HIFAR
MMFETE, RSB SR . BEATESCE PN M, {22 Logger SLHIRYECRIERT I
FAREFFEOR B9 H RS, U2R Logger SEHIRYECEESCbs g JolRig, WA m] REXEDARE B .
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http://supervisord.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b
https://gunicorn.org/
https://gist.github.com/vsajip/4b227eeec43817465ca835ca66f75e2b

9.1 F|H LoggerAdapter {£i& L TXIER

B E T SUEEMHEFER, A—MER T2 LoggerAdapter 2. XARETTHHIEM
Logger, ffPART PAEIEJH debug () » info () .warning () .error () .exception().critical ()
M log (). XEEHEMEL S Logger XNV EME, B RAIX P SLHBIv] DAAZ il .

LRE)E#— LoggerAdapter WSLBIN), ReE A— Logger WSEHIRI— & T EF UE S
HXTSE . SARYEH—A LoggerAdapter SEBI R, B SR B LA R Logger HYSEHI, I
R HEEPIM ) BT CE B, X /2 LoggerAdapter f)—AMUHS B

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

LoggerAdapter ] process () Jrikeff BT SUFEBAME] HER0 . B A H G S H G
MR FSH, AL (K%‘JCEI’J) XEBUUF N R RIZER H Sl 3%g . HOr R BHA S8

e MHETEL (HEA —Aexta I BAA R TSR EWE . S8, WERARLETR H G Bl e &
AT —Aextra FRINSHL, ERBIE-

i Hextra’ AR 21X SEAR(E X S 8% A LOgRecord SCIRY _dict_ A, iEARIES Formatter BYSEfHI
EEEM SR T, SRR RIS R AR AN A YR, i, AR
THE AR B AR B SUE R, 1J\R%§%@?@J@*A LoggerAdapter BT, I E T EM process ()
TR 0, DAR & B R Bl

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

AR] PRI A -

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

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

IRAN 5 B — A 36 b 1 5 S A% 3 25 LoggerAdapterﬂ A LAEAN AT __getitem _ Fl
iter WIS, SRR R AT SO T AR B A A A (R (R
) FHRAHD.

9.2 ERdiIEEEE ETIIEE

PRUALAT DA —A o AR Filter £ H bkl sl B R SUE B Filter BSEBlE2 g v
& \H) LogRecords, WIFAMHANREIE, AR50 AR GG R PR a2 T DARE I —

/]\ E /’TE)\(E@% Formatter,

B, fE—> web W HARFH, IEFEALBRADIESR (808 220K 00—%5), AT DATEEFE— AR A
(threading.local) ZF&H, RIGM Filter &M . ERTPHEER, ZIIJ IP bk A P24 K5 e 7 i
1E LogRecord 1, ffiJf]_[-fi LoggerAdapter EPEI’J’lp’ Fluser J@MEA . FEXAEIL T, BT DA FHAHIA]
FA% AL AT HR RSB LB 2R U S 2551 . X2 —BURBIS:

import logging
from random import choice

class ContextFilter (logging.Filter):

mn

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

Rather than use actual contextual information, we just use random

data in this demo.
mrrn

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="'% (a time)-15s % (name)-5s % (levelname)-8s IP:
—%(ip)—-15s User: $%(user)-8s % (m
al = logging.getlLogger('a.b.
a2 = logging.getLogger('d.e.

ssaqg

c
f')

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

al.debug ('A debug message')

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

TEIBATI, FEAATR AR

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.
(BT )

16




—message with some parameters

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

f CRITICAL IP:

127.

—message at CRITICAL level with 2 parameters

2010-09-06 22:38:15,300 d.e.
—message at ERROR level with
2010-09-06 22:38:15,300 d.e.
—message at DEBUG level with
2010-09-06 22:38:15,300 d.e.
—message at ERROR level with
2010-09-06 22:38:15,300 d.e.

—message at CRITICAL level

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

—message at CRITICAL level

2010-09-06 22:38:15,300 d.e.
—message at DEBUG level with
2010-09-06 22:38:15,301 d.e.
—message at ERROR level with
2010-09-06 22:38:15,301 d.e.
—message at DEBUG level with
2010-09-06 22:38:15,301 d.e.

f ERROR IP:
2 parameters
f DEBUG IP:
2 parameters
f ERROR SIS
2 parameters
f CRITICAL IP:
with 2 paramete
f CRITICAL IP:
with 2 paramete
f DEBUG IP:
2 parameters

f ERROR IP:
2 parameters
f DEBUG IP:

2 parameters
f INFO IP:

—message at INFO level with 2 parameters

127.

127.

123.

192.

rs

127.

rs

192

127.

123.

123.

231,

231.

o dl User:
.1 User:
odl User:
.231.123 User:
01 User:
odl User:
0.1 User:
odl User:

231.123 User:

231.123 User:

sheila
Jjim
sheila
fred
Jjim
sheila
Jim
sheila
fred

fred

(% L 50)

10 contextvars BJ{EH

H Python 3.7 {2, contextvars R T REIIHE AT threading fll asyncio AFRFERIY T S0k
HoAFAt . PR A PP A7 i S 2R o B L R R AN A T o . TN IR0 F80R 17 2 e RE B v H G anfar

RS BRI FENAE, B4 Web | I RE BT AL BE A5 SR TR 1
T U H B, O BARA TLA A Web W HIRRRS , BB ORA IS AR H

EEP#E LR 7 RA

AN i
TEFRA B X A 4 T PATE

14 7HE ] —> Python

BT

XLE R AR PP BRI AT 2% 3 I H G IET, Hodok XA R H & TH
B (AR AT SRALFRACRD ) £ KBNS R Y B AR P A H A SCHE S [RIINTE B RS R msh ey BRSO B

P, HTTP 353K I IEAN i 1 144 e ?
1 DA ARG AASE

# webapplib.py
import logging
import time

logger =

def useful():

logging.getLogger (

name__ )

# 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)

J

AT A P LAY 2K Request Al WebApp AAUZ A~ Web B IFRSY . ENTHHNL 7 HIE M 2 448
Web [ A 7 U] AR A8 —— iR o B A ZRA o Ak P

# main.py
import argparse

from contextvars import ContextVar

import logging

import os

from random import choice
import threading

import webapplib

17
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logger = logging.getLogger ( name )
root = logging.getLogger ()
root.setLevel (logging.DEBUG)

class Request:
mrrn
A simple dummy request class which just holds dummy HTTP request method,
client IP address and client username
mrrn
def _ init_ (self, method, ip, user):
self.method = method
self.ip = ip
self.user = user

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

# addresses, whereas POST requests are from 192.16.3.XXX addresses. Three users
# are represented in the sample requests.

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

Request ('POST', '192.168.3.22', 'sheila'),
# Note that the format string includes references to request context information
# such as HTTP method, client IP and username

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

# Create our context variables. These will be filled at the start of request
# processing, and used in the logging that happens during that processing

ctx_request = ContextVar ('request')
ctx_appname = ContextVar ('appname')

class InjectingFilter (logging.Filter) :
mrn
A filter which injects context-specific information into logs and ensures
that only information for a specific webapp 1is included in its log
mrrn
def _ init_ (self, app):
self.app = app

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

record.user = request.user
record.appName = appName = ctx_appname.get ()
return appName == self.app.name

class WebApp:

mmn

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

18
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mn

def _ init_ (self, name):
self.name = name
handler = logging.FileHandler (name + '.log', 'w')
f = InjectingFilter (self)
handler.setFormatter (formatter)
handler.addFilter (f)
root .addHandler (handler)
self.num_requests = 0

def process_request (self, request):
This is the dummy method for processing a request. It's called on a
different thread for every request. We store the context information into
the context vars before doing anything else.
mrrn
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
1)

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
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(750
# Wait for the threads to terminate
for t in threads:
t.join ()

for app in apps:
print (' processed requests' % (app.name, app.num_requests))
if name == '_ main_
main ()

WERARAT BRI, ARRF & A RO SRR K4 appl . Log MHARKNIZ K4 app2 . Log, I
HIFGHRE AR E app. Log. 44> Web WV L @AY H &R A &1% Web W BT HEAH , ik
F AR A—Ei 0y U R TE HAE R (M MUK i (5 B B E— D H S T — R 2R ). IR
7Y shell it P

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

600 total
~/logging—contextual-webapp$ head -3 appl.log
Thread-3 (process_request) appl _ main_ = Jjim 192.168.3.21 POST Request.
—processing started
Thread-3 (process_request) appl webapplib jim 192.168.3.21 POST Hello from.
—webapplib!
Thread-5 (process_request) appl _ main__  Jjim 192.168.3.21 POST Request.

—processing started

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

Thread-1 (process_request) app2 _ main_  sheila 192.168.2.21 GET Request.
—processing started

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

Thread-2 (process_request) app2 _ _main__  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

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

—webapplib!

Thread-2 (process_request) app2 _ main = Jjim 192.168.2.20 GET Request.
—processing started

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

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

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

Thread-4 (process_request) app2 _ main__ fred 192.168.2.22 GET Request.
—processing started

Thread-5 (process_request) appl _ main__  jim 192.168.3.21 POST Request.

—processing started

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

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

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

153

~/logging—contextual-webapp$ grep app2 app2.log | wc -1
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147
~/logging-contextual-webapp$ grep appl app.log | wc -1
153
~/logging—-contextual-webapp$ grep app2 app.log | wc -1
147

11 FEAERPEZFELETER

A Handler #0A H O JEASEE. WIRARAE R —4> LogRecord NN _EF SCAF B A Hit e 45 H
EALPEE, AR PAE ] — AR EDET LogRecord M FHME BB AT 84T, 10 101 A i 7R

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

logger.info('A log message')

12 NEMHBILFERENLHE

SR logging R AR LAY, PR FERE P 2 AR H A0k BRSO =& 32308, HRF 2 At
A2y H DS BRSSO R 32 SRR, IROAHE Python HIFSAE 2 A #ERR S BT ERAS SO
)P SRR HE T 58 ASRARTREER 2R Y H G IC SR 2 B30, A — 07 R tb Ay HEREHR
F HEILRKE A socketHandler, RJGH—ASEH 7B 7RS4 B BERE — I B Fe 7 st
—IF R R (PR RS, AR ATE— DB R LT ) I — AR AT LT BE . )
T —3f g ORI A B N, R EE DRI E R TGS, /R A TR AT ATE L ELG
TR

PR AT AR SR B ERALPIARSY . iEHAEH multiprocessing B AR Lock JEHRMUT TR 2
AFEREP RS AT FileHandler MH TRHEFIHAMA nultiprocessing, REENIRER
A RES XA, WTHEBTEH AT, multiprocessing BUHIFARIENA 1 & _ LA BT 1R BIhE (0L
https://bugs.python.org/issue3770).

g #F, REATPAME ] Queue Ml QueueHandler FfrAT Y H G S 14 Kk AR 2 BERE Y ] 9 — A BEAE
Fo AT R BIIATDR T AT U . AR B, — S B M B S 57 M W H A E AR () H A5
7, FARE A S B AR B R E0R TR 7k (BIANPR AT e 2B ) R i ) e i 2 1 1
WrdERE——E N TR SC B RAURY ), AEARA AT ATE Y AR e ) M W E AR A FC Ao A B R R R IC e, T
AR 3 S AR R T SR A — > Bl

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

import logging.handlers

import multiprocessing

(ZF 50
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# Next two import lines for this demo only
from random import choice, random
import time

#
# Because you'll want to define the logging configurations for listener and.
—workers, the
# listener and worker process functions take a configurer parameter which is a.
—callable
# for configuring logging for that process. These functions are also passed the.
—queue,
# which they use for communication.
#
# In practice, you can configure the listener however you want, but note that in.
—~this
# simple example, the listener does not apply level or filter logic to received.
—records.
# In practice, you would probably want to do this logic in the worker processes,.
—to avoid
# sending events which would be filtered out between processes.
#
# The size of the rotated files is made small so you can see the results easily.
def listener_configurer():

root = logging.getLogger ()

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

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

h.setFormatter (f)

root .addHandler (h)

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

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

def listener_process (queue, configurer):

configurer ()
while True:
try:
record = queue.get ()
if record is None: # We send this as a sentinel to tell the listener.

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

# Arrays used for random selections in this demo

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

LOGGERS = ['a.b.c', 'd.e.f']
MESSAGES = [
'Random message #1',

'Random message #2',
'Random message #3',
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# The worker configuration is done at the start of the worker process run.
# Note that on Windows you can't rely on fork semantics, so each process
# will run the logging configuration code when it starts.
def worker_ configurer (queue) :
h = logging.handlers.QueueHandler (queue) # Just the one handler needed
root = logging.getLogger ()
root .addHandler (h)
# send all messages, for demo; no other level or filter logic applied.
root.setlLevel (logging.DEBUG)

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

)

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

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

if name == '__main_ ':
main ()

AR AR, RRE TR IR H &, B R LR

import logging

import logging.config

import logging.handlers

from multiprocessing import Process, Queue
import random

import threading

import time

def logger_thread(q) :
while True:
record = g.get ()
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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.setlLevel (logging.DEBUG)
root .addHandler (gh)

levels = [logging.DEBUG, logging.INFO,
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 =
logger.log(lvl, 'Message no. %d', 1)

if name_ == '_ main__ ':
a = Queue ()
d = {
'version': 1,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '% (asctime)s % (name)-15s
—~10s % (message)s'
}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'level': 'INFO',
}l
'file': |
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed',
}l
'foofile': {
'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed',
}l
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'level': 'ERROR',
'formatter': 'detailed',
}I
}V
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I

24
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logging.ERROR,
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'root': {
'level': 'DEBUG',
'handlers': ['console', 'file', 'errors']
}I
}
workers = []
for i in range(5):
wp = Process (target=worker_process, name='worker %d' % (i + 1), args=(q,))
workers.append (wp)
wp.start ()

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

X BBFR A AR R T Al 6 AR E 9 H AR E - BN foo LAt THRIRRYAL AR, #F foo
TRGHIARFHLRE - mplog-foo.log o TELIME (BVERTE TAFMERR P LR HEF
) B H ST bR B B 1 M B

12.1 concurrent.futures.ProcessPoolExecutor B %

FEF|IH concurrent . futures.ProcessPoolExecutor Fal TAEMFE, BB TN FEH A
. AR

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

SRJERE T DAKE AT AR A G e e -

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

workers.append (worker)
worker.start ()
for w in workers:

w.join ()

HON G534 S A concurrent . futures):

with concurrent.futures.ProcessPoolExecutor (max_workers=10) as executor:
for i in range (10):
executor.submit (worker_process, queue, worker_configurer)
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12.2 {#F Gunicorn 1 uWSGI 3k&ZE Web R FBIEFF

24 fg  Gunicorn B uWSGI (S A AL T H) K EBE Web [, Q1@ ZA TAEHFFEREHE
Ui oK. TEXFRIREE T, BB AE VR Web W o B G BT SOOI AL PRSI e Ry (i — A
SocketHandler $f3f H Web v H 1) H i &k BIFE SRRtz AT W 2s o 36 AT DAIE 8 (50—~ dh A
&3 T EF4n Supervisor b4 & 152 [ Running a logging socket listener in production | RS

13 RiREEXH

AR AL H S SO B —E KN, REFTH— g Il H . T e 2 LR — ﬁiﬁ
I H B, SO A EE ?&EF 4% B S, DTS SCAR R A S N R — R
BZWN. XTI, HEMRMET—4 RotatingFileHandler:

import glob
import logging
import logging.handlers

LOG_FILENAME = 'logging rotatingfile_example.out'

# Set up a specific logger with our desired output level
my_logger = logging.getLogger ('MyLogger')
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' % 1i)

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

for filename in logfiles:
print (filename)

RV A%R 6 DB SCIE, A SCIFRRELE T B AR  R I  H

logging_rotatingfile example.out
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.
logging_rotatingfile_example.out.

a b w N

BT SR IR 2 logging_rotatingfile_example.out, -!:{j\ﬂﬁj(d\[?ﬁ?ﬁ]ﬁ]h He A 5%
%: 4. BIA 150 SRR i i 44 I H 5 4 (Tﬂﬂﬂ 1SN L2), T .6 S Wﬂﬂﬂ%

B, AT H S REBRERAD, & — M0l 1. AR B 2R maxBytes B —A> ik
M.
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14 {EFREMBHHEIMAETR

2 H GBI IS N 2 Python ARk FERY , HAT—Fhig =10 TH B A B9 7 ¥4 Rl %-formatting . 7EHF 2 )5 , Python
I T WAL 5 string. Template (FE Python 2.4 1) fil str. format () (£ Python 2.6
HUB) .

& (32 - h) R i Fpas 24k U T 2 0 HF. Formatter ZER] ARSI — 841 7T i
KEFSH style. BWENNMER "s', HAMME (" F0 s 308, XN T HABPI RS LA
HARFF T a s () , (Hidd SR EERF AL, AT DA A S A R Dy A B
str.format () B string.Template, XH@E—MEHIGSWEIRG], BRTX 8-

>>> import logging

>>> root = logging.getLogger ()

>>> root.setlLevel (logging.DEBUG)

>>> handler = logging.StreamHandler ()

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

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

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

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

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

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

>>> 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
>>>

J

TR R R 2 B H G AT B R sE el T B Ak H BT B A . B8R T DAl %-formatting,
R

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

HEWH (Logger.debug () . logger.info () &) #EZMMESH NS T HERFBEAS, MixXH#
FEEAUNT HERA T EAHESE (KRB FE S exc_info FIRMILRREME R, extra MR
THREMABEMHIS LT XUEE) . FIARGEE# str. format () B string. Template &k
THERA, BhHE A NTPEH % 20k GRS & fERRR R TR, X
A2, AR TE H BT RS %-f #5.

WA MR R DA E O HAAER, w2 A A (- A0 - 45 e 8, ARG o8 H s
BRREXE, HEMRLTNZNRE str () ik, PASRBURZ IR E . RE N —FE:

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

(Cawy
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self.kwargs = kwargs

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

FIREA KT e B R (- 5k $-formatting PR CHEEEY HA, XUe(E ERH
PAERS ARG I H G H P, B % (message)s B “{message}” B{ “$message”. HFKE A H &I ERE A
BH, AEAREH, HUEAL 2R LG8 T (RURRIZ - RS _JRE, Bk
FYE gettext.gettext () BUM & REU IR iA/514 ) .

Python I35 A iR B4, SR HIANG S H O il 5. BT R R (BEES N
wherever R ] ) :

>>> from wherever import BraceMessage as _

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

>>> class Point: pass

>>> p = Point ()
>>> p.x = 0.5
>>> p.y = 0.5
>>> print (__ ('Message with coordinates: ({point.x:.2f}, {point.y:.2f})",
.. point=p))

Message with coordinates: (0.50, 0.50)
>>> from wherever import DollarMessage as

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

J

RO T print O SURMAAH TR, SPRIER B SR L %M Logger . debug () )
R .

T BVERE MR TR 2R S X PR U B SRR M TR R H i A 2R 0
AL (A1) AbBRES BRI H A R H ) H %2 ry . R, e T 4 A TR R AR 2 A T
AR R AR RIS EONEIR IR , A DU TARFR . SR _ hrid FUBA xxMessage
5 25 T R

HEER, R UACRAINT A Loggeradapter SCBL, AR IR

import logging

class Message:
def _ init__ (self, fmt, args):
self.fmt = fmt
self.args = args

def _ str_ (self):
return self.fmt.format (*self.args)

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

logger = StyleAdapter (logging.getLogger ( name ))

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

Cawy
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if name == '_ main_
logging.basicConfig(level=logging.DEBUG)
main ()

1] Python 3.8 PA_EMRAIZAT I ER AN % & FF B Hello, world! HAH.

15 B3 M LogRecord

k2% H SRR —A> LogRecord SR . MILFFEHCA HEH A BEEFOL Ry, wis
Q#—4 LogRecord X4, FHAAXFMHHFEEIIA, FH%HENRA handler (KA, HAEX]
GAE L EALRE A Il) . 7E Python 3.2 Z 5, A WAL L FAT R QI :

« Logger.makeRecord (), FEFMHIEFICA HERXSREPA . XSEHBETIH LogRecord Al
.

» makeLogRecord () , WA & E—ANF %L, KA fElcE 2N A LogRecord 1) J& 1 . 138 7 7E
38 o A 2% B B A 3 T B (i it SocketHandler DA pickle JER,, 8i# 4 HTTPHandler
PAJSON FERK) .
T RXEWE A LX LogRecord #FATE R, UAHAT R iR EAE.
» Q] Logger HE X T2, HEH Logger.makeRecord (), FFIESLBIMLITTH H X421 M
setLoggerClass () #HfT&E.
o NHEXNZUM Filter 8¢ handler, X4 H filter () F{EBAES, AT ER & HIHRAE.
ttﬁﬂwﬁfﬁg/\Kprgmﬁimlﬂ?ﬂ:ﬂ?ﬂ’]%a — MR SA AR BRE AR E A O
Logger f2&, THEIEMMREG K2,

5 MO SAEZ RGO T RO LR R A7, (HA RVFARGE AR ILAY LogRecord 128, I AE I DA
AT B AEIC T R A TG A s, (EAAT R BHCAR AT B H S IC S AR At (fbff)
Hs i AR B BRI AT AT R AERIT)

[logger = logging.getLogger (_ name )

BRI K 2 el . R N BLA W] DARF R AR P 2 HT0 2% H X410 NullHandler 1, {HAN
R R % N G handler PN ERR)Z ZERY H EXT 5, WA SR ZE 3E4S - FrbA handler % fY
WG PEFF RN BT

FEEPython 32 PAEMUAH, LogRecord WA EMIT T) XREME, T) WMEAEE. T X2 H

B—ArT A%, APAH setLogRecordFactory () #4TiXE, 3 getLogRecordFactory ()
AT . L) XSRS 505 LogRecord MM R EHHE, BH LogRecord 2 L) X ATERIA
WH.

AP A PALE 2 T 4458 4 F5 i LogRecord (R BIENE AR . LA DR [E]—AN 12, s Ae 0l
Y H X R A—SERSM Y SR, 7 s B -

old_factory = logging.getLogRecordFactory ()

def record_ factory(*args, **kwargs):
record = old_factory(*args, **kwargs)
record.custom_attribute = Oxdecafbad
return record

logging.setLogRecordFactory (record_factory)

MBSV A R R 24 T X Rk, REAS BRI EEsr e m I, WA & B
Sho AHRACHE, T #EH AT A S 0 G EAERIZT I, AR R Filter JLIRILE
RN AR
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16 FZ{t QueueHandler $1 Queuelistener - ZeroMQ ;R

16.1 ¥ QueueHandler

PRATPASE ] QueueHandler 205 B A K44 HAM ALK B S, LAl ZeroMQ “publish’ 8% . FEPAR
NI, BT A AL A PERS (FE A B ) queue’):

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

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

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

handler = ZeroMQSocketHandler (sock)

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

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

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

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

16.2 F3 Queuelistener

PRIB T PA T4k Queuelistener M HABZET A BAF A3 BUE B., ELUIA ZeroMQ ’subscribe’ 7,
T2 T

class ZeroMQSocketListener (QueuelListener) :
def _ init__ (self, uri, /, *handlers, **kwargs):
self.ctx = kwargs.get ('ctx') or zmg.Context ()
socket = zmg.Socket (self.ctx, zmqg.SUB)

socket .setsockopt_string(zmg.SUBSCRIBE, '') # subscribe to everything
socket .connect (uri)
super () .__init__ (socket, *handlers, **kwargs)

def dequeue (self):
msg = self.queue.recv_json ()
return logging.makelogRecord (msg)
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17 F 3t QueueHandler 1 Queuelistener - pynng 7Rl

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

17.1 F3 Queuelistener

import json
import logging
import logging.handlers

import pynng

DEFAULT_ADDR = "tcp://localhost:13232"

interrupted = False

class NNGSocketListener (logging.handlers.QueuelListener) :

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

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

# socket
while not interrupted:
try:
data = self.queue.recv (block=block)
break

except pynng.Timeout:
pass
except pynng.Closed: # sometimes hit when you hit Ctrl-C
break
if data is None:
return None
# Get the logging event sent from a publisher
event = json.loads (data.decode ('utf-8"))
return logging.makeLogRecord (event)

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

logging.getlLogger ('pynng') .propagate = False
listener = NNGSocketListener (DEFAULT_ADDR, logging.StreamHandler (), topics=b''")
listener.start ()
print ('Press Ctrl-C to stop.')
try:
while True:
pass
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except KeyboardInterrupt:
interrupted = True
finally:
listener.stop ()

(% L 50)

17.2 ¥ QueueHandler

import json

import logging

import logging.handlers
import time

import random

import pynng
DEFAULT_ADDR = "tcp://localhost:13232"

class NNGSocketHandler (logging.handlers.QueueHandler) :

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

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

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

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

handler = NNGSocketHandler (DEFAULT_ADDR)

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

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

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

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

msgno += 1
delay = random.random() * 2 + 0.5
time.sleep (delay)

You can run the above two snippets in separate command shells.
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18 E-F#it{T B SR ENRH

PAF 2 H Bl E i) — " fil——E BUE Django 3 H B SCRY <https://docs.djangoproject.com/en/stable/
topics/logging/#configuring logging>' . B JLAFE4 dictConfig () MAMEIE 440

LOGGING = {

'version': 1,
'disable_existing_loggers': False,
'formatters': {
'verbose': {
'format': '{levelname} {asctime} {module} {process:d} {thread:d}

—{message}',

'style': '{',
}I
'simple': {
'format': '{levelname} {message}',
'style': '{',
}V
}I
'filters': {
'special': {
'()': 'project.logging.SpecialFilter',
'foo': 'bar',
}V
}I
'handlers': {
'console': {
'level': '"INFO',
'class': 'logging.StreamHandler',
'formatter': 'simple',
}I
'mail_admins': {
'level': 'ERROR',
'class': 'django.utils.log.AdminEmailHandler',
'filters': ['special']
}
}I
'loggers': {
'django': {
'handlers': ['console'],
'propagate': True,
I
'django.request': {
'handlers': ['mail_admins'],
'level': 'ERROR',
'propagate': False,
}I
'myproject.custom': {
'handlers': ['console', 'mail_admins'],
'level': 'INFO',
'filters': ['special']
}

ARAMEMEZ(FE, 1S5 Django SURHT A1 X577
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19 #F|H rotator ¥1 namer BE X B EIIRIRIE

TR AL TS TR AT AEREE L an 4 e s i B 1, Herp R T H SR gzip B4R AR

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 ('S (asctime)s % (message)s')
rh.setFormatter (f)
for i in range (1000):
root.info (f'Message no. {i + 1}")

BATHAAS . RFRBIANASHCE, IR 2 g

$ 1s rotated.log*

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

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

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

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

20 EINFME) SEERB

PAT R1aA T 8 Bl os 1A A B E SO E 2 R T T H R ISR A M {5, (ELR ABE R A
e Z I E ) 5 S R IR CE

IR BI R, R TR AR A — L AR . A R TR R AN AR AR A
ZASZAY HAE RS (TAEER I R — B ) . KREW AF B RN H el #2 . TARZAE )
QueueHandler 5 A H A%, DA AiWT 5 SC B QueueListener FIREN BRI HAGHLE, ANalRF i BAS 3%
W??%@%Eﬁ%ﬁ%ﬁ%mmmcﬁﬁﬁ7ﬁ%m%ﬁ%%%ﬁ%,@@ﬁ%ﬁ%ﬁﬂ%ﬁ%?ﬁ
LI

PATR SR AU R SORS H R R RE AT 1) T B A T A S

import logging
import logging.config
import logging.handlers
(BT
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from multiprocessing import Process, Queue, Event, current_process
import os

import random

import time

class MyHandler:

mmn

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

configured for those loggers.
mrirn

def handle (self, record):

if record.name == "root":
logger = logging.getLogger ()
else:
logger = logging.getLogger (record.name)

if logger.isEnabledFor (record.levelno) :
# The process name 1is transformed just to show that it's the listener
# doing the logging to files and console
record.processName = '%s (for ¢s)' % (current_process () .name, record.

—processName)

logger.handle (record)

def listener_process(q, stop_event, config):

def

mmn

This could be done in the main process, but is just done in a separate
process for illustrative purposes.

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

mmn

logging.config.dictConfig(config)

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

logger = logging.getLogger ('setup')

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

worker_process (config) :
mrrmn

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

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

loggers.

A small sleep is added to allow other processes a chance to run. This
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is not strictly needed, but it mixes the output from the different

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

logging.config.dictConfig(config)

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

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

logger = logging.getLogger ('setup')

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

1vl = random.choice (levels)

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

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

time.sleep (0.01)

def main () :

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

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

'queue': {
'class': 'logging.handlers.QueueHandler',
'queue': g
}
}I
'root': {
'handlers': ['queue'],
'level': 'DEBUG'

}

# The listener process configuration shows that the full flexibility of

# logging configuration is available to dispatch events to handlers however
# you want.

(T30
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# We disable existing loggers to disable the "setup" logger used in the
# parent process. This is needed on POSIX because the logger will
# be there in the child following a fork().
config_listener = {
'version': 1,
'disable_existing_loggers': True,
'formatters': {
'detailed': {
'class': 'logging.Formatter',
'format': '$% (asctime)s % (name)-15s % (levelname)-8s % (processName)—
—~10s % (message)s'

Hy

'simple': {
'class': 'logging.Formatter',
'format': '$ (name)-15s % (levelname)-8s % (processName)-10s
—% (message) s'
}
by
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'formatter': 'simple',
'level': '"INFO'
by
'file': {
'class': 'logging.FileHandler',
'filename': 'mplog.log',
'mode': 'w',
'formatter': 'detailed'

by
'foofile': {

'class': 'logging.FileHandler',
'filename': 'mplog-foo.log',
'mode': 'w',
'formatter': 'detailed'
by
'errors': {
'class': 'logging.FileHandler',
'filename': 'mplog-errors.log',
'mode': 'w',
'formatter': 'detailed',
'level': 'ERROR'
I3
by
'loggers': {
'foo': {
'handlers': ['foofile']
}
}I
'root': {
'handlers': ['console', 'file', 'errors'],
'level': 'DEBUG'

}

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

logging.config.dictConfig(config initial)

logger = logging.getlLogger ('setup')

logger.info ('About to create workers ...'")

workers = []

for i in range(5):

(T30
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o

wp = Process (target=worker_process, name='worker d' &% (i + 1),
args=(config_worker,))
workers.append (wp)
wp.start ()
logger.info ('Started worker: $s', wp.name)
logger.info ('About to create listener ..."'")
stop_event = Event ()
lp = Process(target=listener_process, name='listener',
args=(q, stop_event, config listener))
lp.start ()
logger.info('Started listener')
# We now hang around for the workers to finish their work.
for wp in workers:
wp.join ()
# Workers all done, listening can now Stop.
# Logging in the parent still works normally.
logger.info('Telling listener to stop ..."'")
stop_event.set ()
lp.join ()
logger.info('All done.')
if name_ == '_ main_ ':
main ()

21 A% SysLogHandler B){5 2 A\ — BOM.

RFC 5424 53K, Unicode {5 BNR P RIE U AB B RS syslog SRR, P g an s s wl
B2 ASCILESSY , JrEk UTF-8 FH7 PRIl (BOM), #RJ52 R UTF-8 44 Unicode. (S HIXHL
i .)

f£ Python 3.1 [ SysLogHandler 1, EIA T7EH &5 A BOM [0S, (HASERRE, I
AIERf, BOM HBUE T HEFEERIFL, AR EZ Bt avF il B4l ASCII WA T

M T TGy IE® T4, Python 3.2.4 DA A EL MG 1 A 193 A BOM i, HEAMA A S8k
B, LR REC 5424 J HABE R, W3h—4~ BOM A, HIHIA Al EEy4E ASCIL FH73i, J5TH N
UTE-8 2 94T Unicode, A2 ZEAATUA T E4F:

1. A SysLogHandler LfilH: _E—> Formatter S, #&=CEW U0 :

['ASCII section\ufeffUnicode section'’ }

| UTE-8 437, Unicode &7 U+FEFF $4£ 43y UTF-8 BOM— 7355 b ' \xe £\xbb\xbf ' .

2. JAERLEALAF R e ASCIL # 43, (HEERAIER e 2 J5 i i — € 2 ASCIL RS (IXAFAE UTF-8 4l f5
MEUERFAAL) .
3. LR G A7 Unicode i#f7) 5 ARG IR0 & £l . ASCIL Ju Bl 34, I A——Ai AT
H# 1 UTF-8 BEAT4 1 .
sysLogHandler # Xt AL/ H S B E T UTF-8 % . ANSRZER PR, RAEA AT & RFC
5424 T HEE . B, HEiosd TR A AR, (HHEEERAS RFC 5424 5%, syslog
SRR T RE A B Y
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22 g5kt H R SER AT

REBHEEERRPNFIE, BroWLEETER I AR, (HELERHME T GEA AL R i
DA AE S BREIF IR (TCFR B A IE k) o X W] A B2 1] logging WSl SEr:UAMRZ, LA
TR—F AR RIS, R ISON DAMLAS nT A i 7 s S5 Bt T o4k :

import json
import logging

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

def = str_ (self):

return '?%s >>> 3$s' $ (self.message, Jjson.dumps (self.kwargs))
_ = StructuredMessage # optional, to improve readability

logging.basicConfig(level=logging.INFO, format='2%/( 1ge)s')
logging.info(_('message 1', foo='bar', bar='baz', num=123, fnum=123.456))

R SIE TR AR

Enessage 1 >>> {"fnum": 123.456, "num": 123, "bar": "baz", "foo": "bar"} ]

THYERE, MR Python HUAHIAN], A TR A HH T nl BE S A —FE
it AT A E WA RO AL B, TR € SC JSON Zfidif 4, i i 58 R il

import json
import logging

class Encoder (json.JSONEncoder) :
def default (self, o):
if isinstance (o, set):
return tuple (0)
elif isinstance(o, str):
return o.encode ('unicode_escape') .decode ('ascii')
return super () .default (o)

class StructuredMessage:

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

def = str_ (self):

s = Encoder () .encode (self.kwargs)

return 'S¢s >>> %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 ()

RIS TR AR
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[message 1 >>> {"snowman": "\u2603", "set_value": [1, 2, 31}

TEVERL, AR Python MRASHYANT, A48T (4 i 1 0P AT B 2> A —

23 ¥ dictConfig () HFE X handler

H AR E B € X H & handler, WIHRERH dictConfig (), RIEETLTRA A T AR tb
s E H S S A AL 78 POSIX |, WJPAFIH shutil.chown () #2AASERL, 1H stdlib H )4

handler JF AJEHEAE SR . T2 T LA s A 22 3L handler (Y@, HIH0:

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)

RIG, VRATDATERES: dictConfig () WY HAGHECE Fh e M I ) ML ek KO 08 H G A3 AR

LOGGING = {

'version': 1,
'disable_existing_ loggers': False,
'formatters': {
'default': {
'format': '$% (asctime)s % (levelname)s % (name)s
}I

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

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

H

WFEREHT, AR RIS PR P4k pulse, oIS TF— AT S 70 A S chowntest .py
i

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)
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return logging.FileHandler (filename, mode, encoding)

LOGGING = {

'version': 1,
'disable_existing _loggers': False,
'formatters': {
'default': {
'format': '$(asctime)s % (level ( e) % (message)
}I

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

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

b
}

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

TRERT 2 root MURA figiz T

$ 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

THER R B2 Python 3.3, [2h shutil.chown () @MIUBRATFR B . 0730 2408 1] T4
i 3ZHF dictConfig () K Python fitA~——f 4 Python 2.7, 3.2 RHUR A . XHT 3.3 ZRIMIMA, 1R
4] os . chown () Z J81Y R R S B S PR i) BT A BB B

PRI, handler BE 7 pR BT BEAL T H Y T RAB . AT HCE:

['()': owned_file_handler, }

IVALIIEE

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

X project .util AIPA AR BT LI S PR 24 k. FE_ LR nl A, WAl DA Text s/
/__main__.owned_file_handler', 7EXH, SEERMRJEAXNZREN dictConfig() M ext://
Vi B PR R

ESAIRGIERH T ARG SO B A LB S HANEAE A os . chmod () ¢ POSIX 514X
FRAZ
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28R, DA EBOE MR DAY R E] FileHandler Z AMFH AN ALK handler —— L ANKEAN 446 S handler,
B 5E A ) Y HoAth handler,

24 AW TFENNRAEFIEACER

1€ Python 32 1, Formatter ¥4I T—/> style XKEFIES, BEEOIAHK & DMERN FHE, HEATR
A {8k $ SE3Ff str. format () fll string. Template Ui Rrmt&ib . HHERERIESEHEH
AT w243 HENH &AM, HHS R &N BN et x.

HEP (debug (), info () &) Rz & 50k HEHE A B RIOCESE, T8 SH0UN T 5E
A Ab PR H 08 3T (B 40 exc_info XEEFSECFERNREIWE EICA HE, 1M extra XEFSEL
U S BEAS N E H SR BN LR SRR FrPMRABEEIZME str. format () B string.Template
TR EEAAT H S, PO logging L7E AR i % A8 PR SIS FAFER AT ZE S R0 . X —
AN BSOS DAGRE ) R At PR A AR BT i G TR I RRE T % A A 4

A NEBCRAHEAAAAE X SR E R B B RT3, (HHSS S8 ] A P AR L, Py B R]
AEIEN T HEX G R T %-£ i

R T ARSE =05 AN 2 AR AT RENS S B ) H G EhRE , W b @ AE B H DA O R AT A48 2
TR b BT A LR A% A %

24.1 LogRecord T tH%

f£ Python 32 i, f ffi % Formatter [ I ik AF fk, logging 3 I 7 72 ¥ H ;i H
setLogRecordFactory () HE#k. ®E H O M LogRecord T IIAE. HRAT DA FH L3 GE >k %
# H O LogRecord [, BEXMidEE getMessage () FERTEMIE UM EIE. msg % args 1§
AT M7 SE B R R T, ARV AFERS LR B s b Bk e s (EE, ARV 4R
B R TS AL T L1 %o-formatting VE A BRAFESS, PABAR 5 HABAASHEA TR Ao B 4R
W str(self.msg), EAIEESEIFMHUR—FE.

WL {5 H %M setLogRecordFactory () #l LogRecord B)Z2% Y.
242 BENERMRER
5T S ATRETO AL, TR (- A1 S- f4 3R F 260 A8 . KRR UFBIEss (KB arbitrary-

object-messages) , A PAMMERX G0 HGF BRI, HEMHRAIZNR L str O JIEFRIH%
A BT

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

def _ str_ (self):
return self.fmt.format (*self.args, **self.kwargs)

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

def = str_ (self):

from string import Template
return Template (self.fmt) .substitute (**self.kwargs)
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PA_ETAN AR AT R ACAE X ER . DABE A ()- B $-formatting 4 EESEFRAY “ H G E” #4r, HERRF
HIAEAS AL G H B, i %(message)s . “{message}” B “S$message” . FFREEE A H & HER
M4, MR HAE, WTDURA M e _ 2 Ki54 (SR _ H T AR esfE, Wnarm ).

TGl HIEH str. format () PTG

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

>>> class Point: pass

>>> p Point ()

>>> p.x = 0.5

>>> p.y = 0.5

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

wo

XI5, M string.Template #=4b:

>>> = DollarMessage

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

>>>

T B R A X ROy 2R S e s B R SRR S 2 TAEAS 24 H s & AR
e (A0SR) AbFRgs IR0 H RGN B 2 H G 2 A n . Rk, Ml R4 AR B AR T8 2 A AE
TREEER R MSEING R EFES, AU . KRR 55 R B 2R
XXXMessage ZEHIFE A A TE F B

25 FJAH dictConfig () FMNiTiE2E

M dictConfig () AR HAEMIEAHATICE, REFE—BHEIFAUNE (A4 HFEAME). b
Filter @briE b ifE—0) H S IR 28, ARTREW R R Z ER (B HRAIENEERLAE) , BT
TEXHCK Filter 72K, HEH filter () Jik. AL, WHESIEGARETHAPE O #, 15
SE BT OB PR TR g (BT nl Al 2 tH— 28, (E ] DS BHEAT— AR X 52,
HERgRM Filter SEHEIW) . R —DEBrsl 1

import logging

import logging.config
import sys

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

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

else:

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

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

return allow

LOGGING = {
'version': 1,
'filters': {
'myfilter': {
"()': MyFilter,
'param': 'noshow',

(T
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}
}I
'handlers': {
'console': {
'class': 'logging.StreamHandler',
'filters': ['myfilter']
}
}I
'root': {
'level': 'DERUG',
'handlers': ['console']
}I
}
if name == '__main_ ':
logging.config.dictConfig (LOGGING)
logging.debug('hello")
logging.debug('hello - noshow')

(% L 50)

PAETR B s T 5 TG B A A it Se B TR x5, U R TS

SEXRUEE A T

[changed: hello

XYL UE A IR B SRR T
3 BRI R T

o WURAERCE TP ICYEE S T XS (Heanfi AR b, I HASBEFE e B e i v B
HESA), WAPAKRH ext://. .. BWIER,, IEU logging-config-dict-externalobj fifiA . 4N, #&_E
RRFI PRI DAME A SCAR Text://__main_ .MyFilter' MifiE MyFilter %4,

o GiduER—RE, AR RETT T ECE H E 3 handler AR AT, A X ANTFE H AR E A T
AP BE IR S5, W2 logging-config-dict-userdef , PAJ 1341 1] diciConfig() & 7€ 3L
handler W HAFEFS .

26 REESHNBEELEIAL

AT RET EBCE A 2 X R R A B ——F BRI 2 B2, BE kS A SRR 517, |
TEAFAE SRR B XA H & AR AL ISR LB, Ah s

import logging

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

mmn

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

mmn

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

def format (self, record):

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

return s

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

(BETID
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(#2 E50)
'2d/%m/%Y $H:%M:%S")
fh.setFormatter (f)
root = logging.getLogger ()
root.setlLevel (logging.DEBUG)
root .addHandler (fh)

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

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

BT JERE SR A TR B SO

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

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

J

R ARG AR T B, HA gy i TR = S (5 BT As ki h i 7 €. 8014 traceback
PEHLRE I L LT TR K.

27 EEBRAFER

Al RETE AR S HTE R IH EWE . R ARG A TSR (TTS) Jifg, HIfEES Python
KIRWREZME] . KZETTS RGHA — LTy 947727, & handler R PAJ] subprocess
BT XHEGE TTS ar AT A2 5 PACE., sifEEARKIN A 2T, SAHENER
WASZ RPN AR, I ARSZEIORIR— G E, AR RBISEEL 7 & — R AR AT
—4%, THES FECOLAM handler (YR RF . XAMRIAR BIUMEER, BUE espeak TTS M4

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')

(ZF 30
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(B L)
logging.debug ('Goodbye")

if name_ == '__main_ ':
configure_logging ()
sys.exit (main())

SEATIEHF AL AR “Hello” il “Goodbye”.
MR, FR IR T A TTS R, H3 AT DI o S A P A AR P AL T B

28 ZHpHEHBFH ARG A EEN

FEHAENEOUT , ARn] fesy AR I N DI sk HGIH R, F HURAE R AR BERh R B 00 T A i e AT
BN, prn] e AR A TE PR AP R IR, AR R AT e B HL A B VRO A B A U A A
BUE B AR i H TR AL, (R B, IR 2R A R DA S A DRI B g i

IR —NRG, SRR AT VR H R0 Sk ek £ b A R DASE X — P BE . %Rl logging.
handlers.MemoryHandler , ‘B ARVFZH CICk S H B F S0 55 R A, R i S A S i bl 3
(flushed) - AR —MAIEFEF (target handler) YA TANTHE, BRHAE LT, MemoryHandler FEH:
G K PE B BT, B0CEE R DO R T BT € BIER . AR A Z B SRR, R
A DA AT B L) MemoryHandler FERAd X ML .

AR A — AR R REL foo , B HEFETA M HEZUN T IEZTT, B3 sys.stderr, it
B ZCSRAEM N O b, SR EHEXAN O BBl — NH R . ARAT DA% foo ik — 34k, WHh
true , ‘©¥F7E ERROR I CRITICAL 2% 5ics:, %M, & 1 ¢ DEBUG. INFO il WARNING 2330 5% .
A HUR A T — B AR R B M foo, XASREMIARAFICKIAT T TR B 451 B MMafE f — M id sk
FERSEL, AR TR R M 1 ek BB IR — A AR AL BRAR Y . B T DARE I H AR AL BEAR Y . iC
SEP R R IR (FICR i EcR) kIS, XESH MBI E A sys.stderr
StreamHandler , logging.ERROR fl 100,

PATR A

import logging
from logging.handlers import MemoryHandler
import sys

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

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

def decorator (fn):
def wrapper (*args, **kwargs):
logger.addHandler (handler)
try:
return fn(*args, **kwargs)
except Exception:
logger.exception('call failed')
raise
finally:
super (MemoryHandler, handler) .flush/()
(A
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(750
logger.removeHandler (handler)
return wrapper

return decorator

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

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

decorated_foo = log_if errors(logger) (foo)

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

IEATRLRIARI WA B DA i

Calling undecorated foo with False
about to log at DEBUG

about to log at INFO

about to log at WARNING

Calling undecorated foo with True
about to log at DEBUG

about to log at INFO

about to log at WARNING

about to log at ERROR

about to log at CRITICAL

Calling decorated foo with False
about to log at DEBUG

about to log at INFO

about to log at WARNING

Calling decorated foo with True
about to log at DEBUG

about to log at INFO

about to log at WARNING

about to log at ERROR

Actually logged at DEBUG
Actually logged at INFO

Actually logged at WARNING
Actually logged at ERROR

about to log at CRITICAL
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{Actually logged at CRITICAL

(% L 50)

UOARBT AL, Sbr H A R R AR 90 ERROR sl B i Rt A4, (HAE XA AL T

ARG S G i 2 M
R 245 T DA T e 02 D7

(BRIP4

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

29 BEEHBRAXEZR T, MIFEEFIH

SR TR QAR S o R Ak HETH R, kBB T IR A R R E B B TR, R A TR
BufferingHandler, X T NEMBI T, VRA] AGRSIARE VNS SR B CIRFERR, B4R AL T ) By
TSR SLVFURIT iy 24T S RGBT TR AR E (T 2ol i SMTP AGRHINZE . (I -h 280217

O N AR A WA AT TR 248 )

import logging
import logging.handlers
import smtplib

class BufferingSMTPHandler (logging.handlers.BufferingHandler) :
def _ init_ (self, mailhost, port, username, password, fromaddr, toaddrs,
subject, capacity):
logging.handlers.BufferingHandler. init__ (self, capacity)
self.mailhost = mailhost
self.mailport = port
self.username = username
self.password = password
self.fromaddr fromaddr
if isinstance (toaddrs, str):
toaddrs = [toaddrs]
self.toaddrs = toaddrs
self.subject = subject
self.setFormatter (logging.Formatter ("$ (asctime)s % (levelname)-5s
—% (message)s"))

def flush(self):
if len(self.buffer) > 0:
try:
smtp = smtplib.SMTP (self.mailhost, self.mailport)
smtp.starttls ()
smtp.login(self.username, self.password)

msg = "From: $%s\r\nTo: 2s\r\nSubject: %s\r\n\r\n" % (self.fromaddr,

— ', '".join(self.toaddrs), self.subject)
for record in self.buffer:
s = self.format (record)
msg = msg + s + "\r\n"
smtp.sendmail (self.fromaddr, self.toaddrs, msqg)
smtp.quit ()
except Exception:
if logging.raiseExceptions:
raise
self.buffer = []

if name_ == '_ main_ ':
import argparse
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ap = argparse.ArgumentParser ()
aa = ap.add_argument
aa('host', metavar='HOST', help='SMTP server')
aa('--port', '-p', type=int, default=587, help='SMTP port')
aa('user', metavar='USER', help='SMTP username')
aa('password', metavar='PASSWORD', help='SMTP password')
aa('to', metavar='TO', help='Addressee for emails')
aa('sender', metavar='SENDER', help='Sender email address')
aa('--subject', '-s',
default='Test Logging email from Python logging module (buffering)',
help='Subject of email')
options = ap.parse_args ()
logger = logging.getLogger ()
logger.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()

WERARIZAT BRI AR I ELAREY SMTP 5548 CIERR LR, VRRFAINE & ARG 52 Ak K - i i
Fo HlHEMRFEEEAA TR HEIE, B —ERAPRNE. WA EERETT Y 102 ZHE.

=

30 @IEEEH UTC (GMT) #3C{LhEl

RS ] UTC BffaA%s, XA UTCFormatter SXFERYIERSLEL, WIFFiR:

import logging
import time

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

SRIGRA] DAXEARI AR FR i ] UTCFormatter, MiAAE Formatter. HHSRARARM i it B ok S2 X —2h
fe, VRATPAMH dictConfig () APLSRSERL, R ¥EFEPA T 52 BRn il s

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': '$% (asctime)s % (message)s',
}I
'local': {
'format': '$%(asctime)s % (message)s',
}

H
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'handlers': {

'consolel': {
'class': 'logging.StreamHandler',
'formatter': 'utc',
}I
'console2': {
'class': 'logging.StreamHandler',
'formatter': 'local',
}I
}I
'root': {
'handlers': ['consolel', 'console2'],
}
}
if name == '_main_ ':
logging.config.dictConfig (LOGGING)
logging.warning ('The local time is ¢s', time.asctime())

(% L 50)

JHIAR S A HH ISR T A 2

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

JoR T A I TR A% AL R A H I () UTC iRIE, b R RE 0 W —A> H B AL B

31 EFALTXERRMETEMHBAFILR

AR, FAIFEAREN HERE, AT E SRR S, BFSCE SR SR
AR H & BN SO R 7 e e — AT BN SCF PSR EAB1 7, B AVFIRAE BT S AR

A A P A B S H DS AR LA S H G A B -

import logging
import sys

class LoggingContext:
def _ init__ (self, logger, level=None, handler=None, close=True) :
self.logger = logger
self.level = level
self.handler = handler
self.close = close

def _ enter_ (self):
if self.level is not None:
self.old_level = self.logger.level
self.logger.setlLevel (self.level)
if self.handler:
self.logger.addHandler (self.handler)

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 ()
# implicit return of None => don't swallow exceptions

AR E B SCE PR H SO PURTE, WIE BT SCE FAR Y with IE A BT s g AU H, H e
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AR ICRAEICRHIR I B B B F SCE PR FTIC B ) H S ICR S, RS E BT SCE B H S AL PR R
PE, WRZARTEREA _F R SCEBEAR R BRSO SRAs 1, FAER iR . SRR R HR
% H GBS, ARATALE BT SO PRERAEIR ) ER SCE PRES Y _ER SCRFR M E .

N T VLR A TARRY, FAT AT ATE BT R LA A QRS B

]

if name == '_ _main_
logger = logging.getLogger ('foo')
logger.addHandler (logging. StreamHandler () )
logger.setLevel (logging.INFO)
logger.info('l. This should appear just once on stderr.')
logger.debug ('2. This should not appear.')
with LoggingContext (logger, level=logging.DEBUG) :
logger.debug('3. This should appear once on stderr.')
logger.debug ('4. This should not appear.')
h = logging.StreamHandler (sys.stdout)
with LoggingContext (logger, level=logging.DEBUG, handler=h, close=True) :
logger.debug('5. This should appear twice - once on stderr and once on.
—stdout. ")
logger.info('6. This should appear just once on stderr.')
logger.debug ('7. This should not appear.')

J

A wl i B H EICRASIE B S INFO , RIBIHE #1 BB, JHE #2 %A M. FEE TR with
FRAD B FR AT PR S S AR T8 DEBUG , MIMTTHEL #3 B, X —RBHRE S, HEICRSN
T E ZE KA S INFO |, MITITNE #4 5 ﬁi% TT—/I\ with fRRGHe, FRATH R EH R SR
B H DEBUG FJHT{%@JJ%M%{ﬁM H A sys.stdout B HEAFEEE. FIL, 1HE #5 FEfEHl & B
W (43 i@t Stderr Fl stdout ). fE with IBA)SERNIGE, IESEHZHI—FE, .ﬁlﬁ{ﬁu#é WP (I
H#1), MIEE #7 %A B (FEEE #2).

WERFA AT E B A, SR AT

$ python logctx.py

1. This should appear just once on stderr.

3. This should appear once on stderr.

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

FATH stderr bR EZE T /dev/null , WFKBITAEMABINE, M—HE A stdout hrifEk
B R, BIFRAIUrEeE WHHE, WF:

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

B, F stdout IpiERIHEEME] /dev/null, FIRFFUNTER:

$ 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.

FEXFEOLT , ST, FTEE] stdout ARk HAIHE # 5 A,

MK, X IR ERT DAREHE) T, BAnEE R H il sk pg ey . R, B & A Python
2 PA S Python 3,
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32 HTHERREL

NIRRT AT I RE
o AR SATSE0 E H 90
o TR K2 55T, [A—ZnH) Tar 9 A— 20ty s .
o SRR PR C LT A

BER AR, ATEIL. Bl ER g e Rss . AT HETER, AP app.py 1
RN AR B SCE, HFFE start.py . stop.py fll restart.py HECHURMI 4. PR E 2
WA TS EEE Y AR HERE, BRAN logging. INFO . PAF/E app.py H— AR fi:

import argparse
import importlib
import logging
import os

import sys

def main (args=None) :

scriptname = os.path.basename( file )

parser = argparse.ArgumentParser (scriptname)

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

subparsers = parser.add_subparsers (dest='command',
help='Available commands:')
start_cmd = subparsers.add_parser ('start', help='Start a service')
start_cmd.add_argument ('name', metavar='NAME',
help='Name of service to start')
stop_cmd = subparsers.add_parser ('stop',
help='Stop one or more services')
stop_cmd.add_argument ('names', metavar='NAME', nargs='+"',
help="'Name of service to stop')
restart_cmd = subparsers.add_parser ('restart',
help='Restart one or more services')
restart_cmd.add_argument ('names', metavar='NAME', nargs='+"',
help='Name of service to restart')

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

mod = importlib.import_module (options.command)

cmd = getattr (mod, 'command')
except (ImportError, AttributeError):

print ('Unable to find the code for command \'%s\'' % options.command)

return 1
# Could get fancy here and load configuration from file or dictionary
logging.basicConfig(level=options.log_level,

format="'% (levelname)s % (n:

ge) s')
cmd (options)

if name = '_ main

sys.exit (main())

start. stop fll restart 4 ATERM B SCEt, JEalan 2 AR alan R

# start.py
import logging

logger = logging.getlLogger (_ name )

def command (options) :

52



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

SR A 1 i - R AUAD -

# stop.py
import logging

logger = logging.getlLogger ( name_ )

def command (options) :

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

HH ML

# restart.py
import logging

logger = logging.getLogger ( name_ )

def command (options) :

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

MR ARG HEFEATI%AE Y, 2RI AT R

$ 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.

AR HEG, A B H RSSO TR R B A 44
WRBEUCT HERA, Kikss HERE RS ASCE . B /R (e, Wl:
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$ python app.py --log-level DEBUG start foo
DEBUG start About to start foo
INFO start Started the 'foo' service.

$ python app.py —-—-log-level DEBUG stop foo bar
DEBUG stop About to stop 'foo' and 'bar'
INFO stop Stopped the 'foo' and 'bar' services.

$ python app.py —--log-level DEBUG restart foo bar baz
DEBUG restart About to restart 'foo', 'bar' and 'baz'
INFO restart Restarted the 'foo', 'bar' and 'baz' services.

HE BRI E R, )

$ python app.py ——-log-level WARNING start foo
$ python app.py —--log-level WARNING stop foo bar
$ python app.py —-—-log-level WARNING restart foo bar baz

X B AN TG B ARG E, RO ICS WARNING PA IR H .

33 Qt GUI BERHI

GUI By AR P e s H G, 0 WL . QuAEZR R — AT TAYES -6 UTHEZE, R I 2 PySide2
B PyQt5 J.

THEBBI TR TR HESA Qt GUL B FRYE . EHEIAT — MR HRY OtHandler 2K, Z4Ue—4
RS, H A FERRERA A Hs TRy, PO GUI RS B4R e . X L a# T
—ANTARLRE, PAEBURH UL G ALl HE%H) FUE 6 TAELRR (At ARG 8] ]
FASIBENLA: B HAEE R 5 HEE A GUI i,

ZTAFLRE 2N Qi QThread LAY, 1 A2 threading FEd, RFH LRI HFER A
‘QThread, E5HAL ot HIFAYIEMMEE 17 —LL.

BEARHS B 2438 H T 5o Pyside6, PyQt6, PySide2 Bk PyQt5 KA. A3t n] DARF A& Ho 2] 3
1 QA . EZ P A B R R BOE PRI 15 5 -

import datetime
import logging
import random
import sys
import time

# Deal with minor differences between different Qt packages
try:
from PySide6 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot
except ImportError:
try:
from PyQté import QtCore, QtGui, QtWidgets
Signal = QtCore.pygtSignal
Slot = QtCore.pygtSlot
except ImportError:
try:
from PySide2 import QtCore, QtGui, QtWidgets
Signal = QtCore.Signal
Slot = QtCore.Slot
except ImportError:
from PyQt5 import QtCore, QtGui, QtWidgets
Signal = QtCore.pyqgtSignal
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(e E30)
Slot = QtCore.pygtSlot

logger = logging.getlLogger ( name_ )

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

#
# Output to a Ot GUI is only supposed to happen on the main thread. So, this
# handler is designed to take a slot function which is set up to run in the main
# thread. In this example, the function takes a string argument which is a
# formatted log message, and the log record which generated it. The formatted
# string is just a convenience - you could format a string for output any way
# you like in the slot function itself.
#
# You specify the slot function to do whatever GUI updates you want. The handler
# doesn't know or care about specific UI elements.
#
class QtHandler (logging.Handler) :
def _ init_ (self, slotfunc, *args, **kwargs):
super () .__init__ (*args, **kwargs)
self.signaller = Signaller ()

self.signaller.signal.connect (slotfunc)

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

#

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

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

#

def ctname () :
return QtCore.QThread.currentThread () .objectName ()

#

# Used to generate random levels for logging.

#

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

#

# This worker class represents work that is done in a thread separate to the

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

# that connects to a slot in the worker.

#

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

# a gThreadName which contains the QThread name as computed above, and pass that

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

# QOThread name.

#

# This example worker just outputs messages sequentially, interspersed with

# random delays of the order of a few seconds.

#

(T30
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class Worker (QtCore.QObject) :

@Slot ()

def start (self):
extra = {'gThreadName': ctname () }
logger.debug('Started work', extra=extra)
i=1

# Let the thread run until interrupted. This allows reasonably clean
# thread termination.
while not QtCore.QThread.currentThread() .isInterruptionRequested() :

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

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

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

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

* A button to log something from the main thread

* A button to clear the log window

S o FH R R R HR W

class Window (QtWidgets.QWidget) :

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

def _ _init__ (self, app):
super().__init__ ()
self.app = app
self.textedit = te = QtWidgets.QPlainTextEdit (self)
# Set whatever the default monospace font is for the platform
f = QtGui.QFont ('nosuchfont'")
if hasattr(f, 'Monospace'):
f.setStyleHint (f.Monospace)
else:
f.setStyleHint (f.StyleHint.Monospace) # for 0Ot6
te.setFont (f)
te.setReadOnly (True)
PB = QtWidgets.QPushButton
self.work_button = PB('Start background work', self)
self.log_button = PB('Log a message at a random level', self)
self.clear_button = PB('Clear log window', self)
self.handler = h = QtHandler (self.update_status)
# Remember to use gThreadName rather than threadName in the format string.

ne) -8s % (message)s'

fs = '%(asctime)s % (qThreadName)-12s % (leveln
formatter = logging.Formatter (fs)
h.setFormatter (formatter)
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logger.addHandler (h)
# Set up to terminate the QThread when we exit
app.aboutToQuit.connect (self.force_quit)

# Lay out all the widgets

layout = QtWidgets.QVBoxLayout (self)
layout.addwWidget (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 gThreadName
self.worker.moveToThread (self.worker_ thread)
# This will start an event loop in the worker thread
self.worker_thread.start ()

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

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

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

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

s = '<pre><font color="%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).
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level = random.choice (LEVELS)
extra = {'gqThreadName': 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 ()

34 B BEETICFRETHR RFC5424 71y syslog

AR RFC 5424 #E4:F 2009 4F, (HRZ %Y syslog iz 55 # AR EABIRCE 0 i HEIH Y RFC 3164, B4 T
2001 4F, 4 logging & 2003 4E I AF] Python I, “EESCHF T 24 (ME—FFAERY) BERMUAR L. 75
RFEC5424 £ )5, Bk A ) iz il 5 syslog fle 554 b, [NIE SysLogHandler MIIREREA PR

RFC 5424 A4 — 267 AR B AR S5 AL RO 00 SCRPRE . ASRARAEZEREAS 15 H AL R B Z I 5L
Fi syslog liz 5 b, ARATLAGE I — DB EAAGR AR T2 A PR R S B

import datetime

import logging.handlers
import re

import socket

import time

class SysLogHandler5424 (logging.handlers.SysLogHandler) :

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

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

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

def format (self, record):

version = 1
asctime = datetime.datetime.fromtimestamp (record.created) .isoformat ()
m = self.tz_offset.match(time.strftime('%$z"))
has_offset = False
if m and time.timezone:

hrs, mins = m.groups ()

if int (hrs) or int (mins):

has_offset = True

(BF )
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if not has_offset:

asctime += 'Z'
else:

asctime += f'/hrs/):{mins /'
try:

hostname = socket.gethostname ()
except Exception:

hostname = '-'
appname = self.appname or '-—'
procid = record.process
msgid = '-'
msg = super () .format (record)
sdata = "'

if hasattr (record, 'structured_data'):
sd = record.structured_data

(% L 50)

# This should be a dict where the keys are SD-ID and the value is 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 = ''.Jjoin(parts)

return f'{version/ {asctime} {hostname} {appname} {procid}/

— {msg }'

{msgid/} {sdata}/

%%E%ﬁRKﬁM4i%%éﬂ%Lﬁ%ﬁﬂ PRIE ] RE A R AL B 5

< (f

AR AN 25

PEHHC A HE) o A IERE, LI AU 2 AR VR 75 ROR R TR %T£E%Lﬂ$ i

] DA R ﬁmﬁﬂ%%A ALK

sd = {
'foo@l12345': {'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)
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A, VREEESE T O AT S AR SO RS 558 =07 APL, {HART K API [k H ) 3
—% HElkas . Ral AR — A PASCH2 AP SR H Gk A 2s . e — MR X RE I S0 1)
HE AR

import logging

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

def write(self, message):
if message != '\n': # avoid printing bare newlines, if you like
self.logger.log(self.level, message)

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

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

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

if name == "__main__ ":
main ()

MULAAIZATI, ERHTE

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

RIBVPAH ] LoggerWriter ilid R X AEAIMEE R EE M sys. stdout fl sys.stderr:

import sys

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

VRN AP EAR S BERC E H G0k 2 )6 XA e BIBl 7, basicConfig () AT 1 ILHEAE
(1 sys.stderr #i—> LoggerWriter S H X AT MM ERIME). RS, RSS2

>>> print ('Foo')

INFO:demo:Foo

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

>>>

LK, LB TR M basicConfig () B MR Bonki iy, (HARt AT DAYERCE H 25T R
i H A A
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TR R LA IE T RN, AR AR LA BRI 5 AR A S AU A4 .

i, FEfH Bk LoggerWriter BWYESCHYNEOLT , WRARAE AL B

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

MEATIRAS IS5 R

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

WARNING:demo: File "/home/runner/cookbook-loggerwriter/test.py", lin
—<module>

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

WARNING:demo:

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

e 53, in

e 49, in main

PRATLAR R, XA A RBE . A2 PFUATE T ZE AR sys. stderr RIS PITZRE A, £

BB A2 B H G IESR AT (B0, B esE =AT) . BRI, RS
TEF B\ A TP A Sy S H 08T AR — 281 LoggerWriter SEH:

Mgt HA

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)

J

X B X AR UEAT T B R BEATAT, RS BITE A HEIOR . EadiX
B

P, PRRFARE]

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

WARNING:demo: File "/home/runner/cookbook-loggerwriter/main.py", lin
—<module>

WARNING:demo: main ()

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

WARNING:demo:ZeroDivisionError: division by zero

e 55, in

e 52, in main
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HIJLA B TILROT 5, i Tl BT ZAC BG4, (BMER—RAOE, ALMRE A AR, K
B F BRSO . FIUL U R 4 e

36.1 ZRITHRA—TBHEXH
W & 80 SOt R 5 1 B, BT AE Windows W — R JoIA 2 IRATIFIR] —A4~3CfF . {HAE POSIX
FEH, ZEITIFRASEA SR8 5. XA EAERT R RO R, Eean:

o ZWBSIFR 17— SCPFAY handler (HC AN IS BIZRG NG, SOsiCB ).

o FITFRAFUARTE CCPFAR—RE) B3Cr, B2 — RS8R, BreAJist ﬁ*ﬁiﬁo

o JEAR fork, SR 5 ACHERE A HE AR AR A X W — SCE s M. B, X W] g 2 A A
multiprocessing fEHSZIIAY .

TERZEEOT, ZUSTIFRE—A S M —PIEs, (HLhra e BMRL .

e HTENEBRAMRESZIAB AR A, HERE TS BG4 H B XS m AR 1k
L AR R B [ —A> handler 326, {HUNSR PSS [R] ) 26 F2 (5 F AS [F] Y handler 5261 [R] B 5 A SC
£, XA handler MG IFHg 1) [a]—A S0, AR AR A TRXPEG 37 .

o SN BRSO (BIAnTEfe e H & SCPRmy) SE bR, BOMAAAE S — MR e H . X AThgS
FURFLIFR IR A —— H G & H 2 e ARy, U e Rk EXA N YR
miﬁmﬁﬁhﬁf VAR SAEC EBCE T AT SR/ N R e i 15 00T AT SR 1S K B ik 2 o
SN

WA % A 420 5 2 24 U B AR S B G b ) i

36.2 B AEMKBERMSIEESE

EORERRTE 0L N BB BN, H— kUi A B L, B H &2 e fixi 4. s R0Enl DL
logging.getLogger (name) HAFRYTIA—NEA W HERREF], FHIHRKFEFENSECREH, B¢

VER B, HRZIoE . W, EHMES T, W Java f C#, HEXZ0lEEHSEEN.

{H¥E Python H 2 A B L, BENEUHR BB (M),

36.3 AEPH HEICFEEERM NullHandler LISMYAMEE RS

W50 handler, formatter A1 filter SRACE H 7%, XN HRRTFIF KNI TAT, AR EIF & N RIZI
o SR IEAEGES—ANEE, SRR A B AT AT H X480 Nul1Handler 526 PASMY) handler,

36.4 BIEKEMBEIR
%%%i%ﬁ%,ﬁﬁ@%ﬁﬁﬁ$$%ﬁﬁﬁ7ﬁ%@@kﬁ%ﬁ%ﬁ%%ﬁ%ﬁ%Wﬁ,ﬁﬁ%
WAL NANREBREIL . 5 HoM A SO sl W 2 TR — A B, AR A vud) B 18 SUfs BL 4

EEXH%N%,%ﬁ@@%ﬁ%ﬁ%@ﬂﬁﬁ%ﬁ?ﬂ%%ﬁ&ﬁ(ﬁﬁ%ﬁﬁ,mﬁmzﬁﬁ%%)
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