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Logging provides a set of convenience functions for simple logging usage. These are debug (), info (),warning(),
error () and critical (). To determine when to use logging, see the table below, which states, for each of a set of
common tasks, the best tool to use for it.

FHSEE 5 FUS oIS AN £ 7

WY ~2ATHYE FE=2F | print ()

Sele] A9l A

d2e2dEA

Z239 AA A5 Zof | logging.info () (or logging.debug () for very detailed output for diag-

WAL= o)Wl E K 31 (718 | nostic purposes)

JH EUEHolu A3 2

A

54 ABAIZ oW ES} | golBf ] A=A warnings.warn(): A& I 5 Y3 AL E A

Aot Fag el A7) A FetoldE & 2O o] =5 ojof = A
logging.warning () if there is nothing the client application can do about the
situation, but the event should still be noted
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The logging functions are named after the level or severity of the events they are used to track. The standard levels and
their applicability are described below (in increasing order of severity):
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The default level is WARNING, which means that only events of this level and above will be tracked, unless the logging
package is configured to do otherwise.
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import logging

logging.warning ('Watch out!") # will print a message to the console
logging.info('I told you so') # will not print anything
o £EE 2aY e dHen LY

WARNING: root:Watch out!

printed out on the console. The INFO message doesn’ t appear because the default level is WARNING. The printed
message includes the indication of the level and the description of the event provided in the logging call, i.e. ‘Watch
out!” . Don’ t worry about the ‘root’ part for now: it will be explained later. The actual output can be formatted quite
flexibly if you need that; formatting options will also be explained later.
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import logging

logging.basicConfig(filename="example.log', encoding='utf-8', level=logging.DEBUG)
logging.debug('This message should go to the log file')

logging.info('So should this'")

logging.warning ('And this, too')

logging.error ('And non—-ASCII stuff, too, like @resund and Malmd')
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DEBUG:root:This message should go to the log file
INFO:root:So should this

WARNING:root:And this, too

ERROR:root :And non-ASCII stuff, too, like @resund and Malmo
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# assuming loglevel is bound to the string value obtained from the
# command line argument. Convert to upper case to allow the user to
# specify —--1o0g=DEBUG or --log=debug

numeric_level = getattr(logging, loglevel.upper (), None)
if not isinstance (numeric_level, int):
raise ValueError ('Invalid log level: ' % loglevel)

logging.basicConfig(level=numeric_level, ...)

The call to basicConfig () should come before any calls to debug (), info (), etc. Otherwise, those functions
will call basicConfig () for you with the default options. As it’ s intended as a one-off simple configuration facility,
only the first call will actually do anything: subsequent calls are effectively no-ops.
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logging.basicConfig(filename='"example.log', filemode='w', level=logging.DEBUG)
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1.4 Logging from multiple modules

If your program consists of multiple modules, here’ s an example of how you could organize logging in it:

# myapp.py
import logging
import mylib

def main () :
logging.basicConfig(filename="myapp.log', level=logging.INFO)
logging.info ('Started')
mylib.do_something()
logging.info ('Finished")
if name_ == '_ main_ ':
main ()

# mylib.py
import logging

def do_something() :
logging.info ('Doing something')

If you run myapp.py, you should see this in myapp.log:

INFO:root:Started
INFO:root:Doing something
INFO:root:Finished

which is hopefully what you were expecting to see. You can generalize this to multiple modules, using the pattern in
mylib.py. Note that for this simple usage pattern, you won’ t know, by looking in the log file, where in your application
your messages came from, apart from looking at the event description. If you want to track the location of your messages,
you’ 1l need to refer to the documentation beyond the tutorial level - see 11 = 7] Z}55 A1,
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import logging
logging.warning (' before you ', 'Look', 'leap!")
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WARNING:root:Look before you leap!
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import logging

logging.basicConfig (format=" : ', level=logging.DEBUG)
logging.debug('This message should appear on the console')

logging.info('So should this")

logging.warning ('And this, too')

ol AL The 3} ol AT}

DEBUG:This message should appear on the console
INFO:So should this
WARNING:And this, too
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import logging
logging.basicConfig (format=" ")
logging.warning('is when this event was logged.')
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2010-12-12 11:41:42,612 is when this event was logged.
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import logging

logging.basicConfig (format=" ', datefmt="'%m/$d/%Y $I1:%M:%S %p')

logging.warning ('is when this event was logged.')
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’12/12/2010 11:46:36 AM is when this event was logged.
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If your logging needs are simple, then use the above examples to incorporate logging into your own scripts, and if you run
into problems or don’ t understand something, please post a question on the comp.lang.python Usenet group (available
at https://groups.google.com/forum/#!forum/comp.lang.python) and you should receive help before too long.
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o The setLevel () method, just as in logger objects, specifies the lowest severity that will be dispatched to the
appropriate destination. Why are there two setLevel () methods? The level set in the logger determines which
severity of messages it will pass to its handlers. The level set in each handler determines which messages that
handler will send on.
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logging.Formatter.__init__ (fmt=None, datefmt=None, style="%’)
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import logging

# create logger
logger = logging.getLogger ('simple example')
logger.setlevel (logging.DEBUG)

# create console handler and set level to debug
ch = logging.StreamHandler ()
ch.setLevel (logging.DEBUG)

# create formatter
formatter = logging.Formatter (' - - - ")

# add formatter to ch
ch.setFormatter (formatter)

# add ch to logger
logger.addHandler (ch)

# 'application' code

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

oA o] RES APt tha3t 2ol gtk

$ python simple_logging_module.py

2005-03-19 15:10:26,618 — simple_example - DEBUG - debug message
2005-03-19 15:10:26,620 - simple_example — INFO - info message
2005-03-19 15:10:26,695 - simple_example - WARNING - warn message
2005-03-19 15:10:26,697 — simple_example - ERROR - error message
2005-03-19 15:10:26,773 - simple_example — CRITICAL - critical message
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import logging
import logging.config

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

# create logger
logger

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

logger.

error ('error message')
critical('critical message')

logging.getLogger ('simpleExample")

logging.conf ¥} Y- o] g5}

[loggers]
keys=root, simpleExample

[handlers]
keys=consoleHandler

[formatters]
keys=simpleFormatter

[logger_root]
level=DEBUG
handlers=consoleHandler

[logger_simpleExample]
level=DEBUG
handlers=consoleHandler
qualname=simpleExample
propagate=0

[handler_ consoleHandler]
class=StreamHandler
level=DEBUG
formatter=simpleFormatter
args=(sys.stdout,)

[formatter_simpleFormatter]

format=% (asctime)s - %$(name)s - %$(levelname)s - % (message)s

2o 74 34 7uke] ok o Al%} Aol @&tk

$ python simple_logging_config.py

2005-03-19 15:38:55,977 - simpleExample - DEBUG - debug message

2005-03-19 15:38:55,979 - simpleExample - INFO - info message

2005-03-19 15:38:56,054 - simpleExample - WARNING - warn message

2005-03-19 15:38:56,055 - simpleExample - ERROR - error message

2005-03-19 15:38:56,130 - simpleExample - CRITICAL - critical message
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mypackage .mymodule.MyHandler (3} 7] A] mypackage & 2 & mymodule o] Ao H &
mypackage &= 3to| A FEE F Z oA A} 73] oF g},
Sol 3200 4 74 A0 E MBSE DA S AFE ] 242 745
ot ol 4 74 s A0 A2 BA AL AR, A2 e S
SRS kol d AU )7k 74 AR E A s o AFEE 1, e
Neg T doenz o @ 34 545 A FUth o & 50, 748 9441 g
}

[kl e

A ze el == U h
EERENESEE IS
M2 AHg el S| 928
2 A7 ISON 8419 74
8 5 & vth BE, vhol

o~

O:

shelolu}, YAML A 2] 7] 50 A28 5= 9l A5 meLoanm%
F=2 gAY E BEAY, 2708 55 92 ° U A8, 1 9ke) 38 22 a3 A3k ol
A E AT S QT
a2 A2 G941 719 A2 A 082 YAML 340 2 919} o] 43t o i}
version: 1
formatters:

simple:

format: '%(asctime)s - % (name)s - % (levelname)s - % (message)s

handlers:

console:

class: logging.StreamHandler
level: DEBUG
formatter: simple
stream: ext://sys.stdout
loggers:
simpleExample:
level: DEBUG
handlers: [console]
propagate: no
root:
level: DEBUG
handlers: [console]

S E ARsho] =7 sl ol o3 214§ 8-S logging-config-api & 77 5141 A] 2.
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2.6 £ MHO| MBS xR 2™ O{EA ==}

If no logging configuration is provided, it is possible to have a situation where a logging event needs to be output, but no
handlers can be found to output the event. The behaviour of the logging package in these circumstances is dependent on
the Python version.

320149 shold WA A% 5L the T ZaYTh
o If logging.raiseExceptions is False (production mode), the event is silently dropped.

o If logging.raiseExceptions is True (development mode), a message ‘No handlers could be found for logger X.Y.Z’
is printed once.

In Python 3.2 and later, the behaviour is as follows:

o The event is output using a ‘handler of last resort’ , stored in logging.lastResort. This internal handler is
not associated with any logger, and acts like a St reamHandler which writes the event description message to
the current value of sys.stderr (therefore respecting any redirections which may be in effect). No formatting
is done on the message - just the bare event description message is printed. The handler’ s level is set to WARNING,
so all events at this and greater severities will be output.

To obtain the pre-3.2 behaviour, 1ogging.lastResort can be set to None.

2.7 2ozl 24 7o

Z7& AHgote EtelBefE| S /i ), ol B
B 5o, ALE A o] B. 3, 77 ¢

AHESHA] ¢kl glol B e FEV R A S 5ES)
E+£ sys.stderr 9 %Q%u}r/}_ o] A o]

2
1
o
%
L
h
N
—Ll
[ o,
o
§
LIS
é
‘o
=)
>,

3
AT S L AT GRS & AA I

gholBej el o|MES HHPXJEVV}%*O DA obE Y E v A s ¥ Y
ok gtol B e ARS AL 58 L2 1wl o) /‘F%B‘Vl 3l 273& A8, ofbvtE 1 4] oW X271 E
2748 Aol 3, 520 AT AR A ol elol A o] RojA 27 BEE 1 AT AAALR
=9< 2 Adyrh

oPF 2% 81| k= A 2] 7] 7} logging 3] 71 A o] £ ©] 915U Th NullHandler (3] 3.15§). ] A
2719 AxE e BolHe g7t ARS st 27 ol F w3t H A 2 =UhE sy (R =
T 9= B E‘rol‘ﬂﬁ%iﬁ}iﬂﬂ o|ME 7} sys.stderr o 2HH = Z& Hegfu). eto]He e foo
of o] 3t X 24 ] ffoox’, “fooxy &3 A= o] 5= VM 2ASH AR ITY, 3 A2 I =7

import logging
logging.getLogger ('foo') .addHandler (logging.NullHandler ())

L3t= 295 ZOJO]:‘SHJD]' ulok 2210 of g ol B E =g, A AE 24 o] 207 thed) ‘oo’
thAlof ‘orgname.foo’ = /\]-%fgz,\_ ‘21%1412}

NullBandler o]9] 9] M 2]7] % eholmel e o] = Ae] 274514 oh glo] F5UTh o 22 37
ool uclol® A Eshi g8 a2 Auael SAol LT §8 5229 e A8
§ =20 A3 ARH A FAAA D31 YL Tk of ol oW A F7hatH,
HAEE F@om 150 2Pl B 208 ASHE 49E PR 4 2o

e U
jg oIo 0_>1: til
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27 $EY A e thE Eoll Uo} A UTh o] AL F2 o QAo £EL Hsta A Fogd
SENANAL 54 7 A2 sl 4% B4 AU Th 2L %A 3k M S22 5 g
Aol zhe dolguth AHd oW o] Bo] S48 Ut

T A 24

CRITICAL | 50

ERROR 40

WARNING 30

INFO 20

DEBUG 10

NOTSET 0
wg, £2 2 AT AFAAY AFE 27 FHL ZEG] 2A% ABD 5 JHUh 2] WA=
EAqZEHY, EA=AA FES XN E TS ABE LU FYULE EA o] HAESEHT
EoH AARZ 27 WA AZF AR A G5t o] AL 22 £H9 A= E Aloste 7[R WMAUEY
Ytk

27) WA A& LogRecord 229 AAE Az AFTYHULH Z AT AAZ oMES 27 8172 314,
LogRecord S1AEH AT 27 WA R 28 E wlEo] HUrth

27 WA A= Handler S 29 A H FeAY JAAHXQ X 2] 7] (handlers) E & 3t

WA Huth A g7+ 2323 WA A (LogRecord P A) 7F 3 5271 2 5 AHS R A1 W23 A4,
A 2~dll Bz}, AR o Al 83t £ AR (s A JAD ol E2d=s & A do] st A7)
25 5FAE Y8 LogRecord 2B A7 AGH UL ZF 2 A= 07 o] A9 A 77t dHE 5
AH5UTH (Logger & addHandler () WA EE 53). 2 A0 A4 A&AH BE A g 7|82 otye}, (ZAY
propagate Z 2 17} AR groz A= o] QA F2 3 T A FHo A RE HE| 7|2 Aol WEUThH A9
RE A AAE ZE A7 HAAE AEstE S S&H Ut

2AG IR, A E ABD £E22 M 5 QG U AP £EL 29 4 ER 2L Yo
Ao 4L Futh el A o MEE ADHZ W, emit () WAL SR Z v A4S
2h7] 150 A8 B U T Handler o) thi-20) AL A} 39 A B Ze ks ol emit () & AL ok gtk

3.1 ABRL Mol 45

oA 22 0] £ 52 B Zo] FsshA W Ba s
A= 91 7] w g o
71 g elof itk eholn
U Th A UksHH, ole] eho| nelel QA BT A4 ) g A Ao) S22 A o3,
golmgeuir} 27 e AL o] ¥4 gone

27 A3 Aol AL A4

N iy
L2 o o

1o oy 2
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4 88 x2|7|

Hl o] Handler &2 Qo E B2 F83 A B F 27 AlwH Utk
E2EH@LEF AAD ol WAIAE E ¥y
2. FileHandler Q12H A= T AT gt WA A S H Y]

A ARAAN 22 LS FAAI = AY7Y Holx &
AL ofdyrtt. WA RotatingFileHandler E &

1. StreamHandler 12EH A

3. BaseRotatingHandler
Az 49 Axd
TimedRotatingFileHandler

4. RotatingFileHandler 9I2EAE AT o HiAAE HU=d, I 21 9Y 327|921
9 3 HdS ADdFU T

5. TimedRotatingFileHandler SIAEHAE AT Yo YA X E U=, A A7 HF o2
21592 344 ATh

6. SocketHandler QIAEHAE TCP/AIP 2 Ao HIAI A& Byt 345, §4
gyt
=] .

[>
b
=
o,
B
P>
b
N
rle

7. DatagramHandler A AE A= UDP A&7 0 WA X E Byttt 345, 92 =02 245 Y
g,

8. SMTPHandler AIAEAE A AHE AR SH FAF YA A S B Yy}

9. SysLogHandler QA2 H A= -9 2 syslog U2 (D4 71 A9l J& A& 7Fedyth ol WA A& B
e},

10. NTEventLogHandler QIABE A= 915 -9 NT/2000/XP o] H E 2 10 WA A & E YT}

11. MemoryHandler I2E 2= W E o Q= WIo HAIAE EU=dl, 54 7|F] B 2 wjnict
Ze A HUTh

12. HTTPHandler 1A B AL GET T POST & AR5 A] HTTP A ¥ o] Al A& Bt}

S0l 271 9 HAL AA T Qo] WA W
le) 0

13. WatchedFileHandler Q12 ¥ 7]
@ Qe )t g2 AD AL A e f-5 T 9

I 314 o] & ARE5He] ThA| .
A8 S M ANEE A AeA sk
14. QueueHandler A 2B A= queue B

Hyrh

15. NullHandler instances do nothing with error messages. They are used by library developers who want to use
logging, but want to avoid the ‘No handlers could be found for logger XXX’ message which can be displayed if
the library user has not configured logging. See 2}-©] 2 2] 2] 2 7] 524 for more information.

WA 3.19] =7} NullHandler S8 4.
¥ A 3.29]] &7} QueueHandler 3 2.

NullHandler, StreamHandler £ FileHandler S 32 7 9] logging 3f| 7] A] Zq-/]ﬂ o]

= 4275 39 559 Logging. handlers o A9 o] YLUTh (74 7152 A%, © OhE 59 =
logging.config = Y t})

239 YA A= Formatter S 29 AA2EHAE B3 TAE
A Agst 7)o st 29 EAE 2 278 Ut

For formatting multiple messages in a batch, instances of Buf feringFormatter can be used. In addition to the
format string (which is applied to each message in the batch), there is provision for header and trailer format strings.

EASEID A7) £EFL 702 e Y= Ao g = 28R S A9, Logger ¥ Handler ¢
220 (addFilter () MINEE E8l) Filter AA”AAE 7S J5UTh WIAAE B A7 =2

ultiprocessing 2| 734 237 22 F=2 HAAE

o
A

g
X
=)
bl

A

Utk % AabAke} €4 U 2 9}

l



37) Aol A% Ael/le BE Beo] e L 3T & B ekE A2 ¢S WHHFE HAA L o
EEEERsles

AEAAFilter /15 54 27 ol § o2 AHYFE AL
GaANos HAHAAE BHE EHHES S8, e B

logging 77| A = =2 S Aol A 27 = £ BATE o] 2 E A =2 AAF AU o= 27 o MES
Aelshe Fob BT o2l (71 A2 27 74, EYHT £ A FAR ol el) 7t 2L AE s
Sg=2IUL 7] F2A7A FES 517 AT AQY T

SystemExit ¥} KeyboardInterrupt o2& o] 4AA A &5 YTl Handler AE 29 emit ()
HA =7 A s = 5 B T2 o2l &= handleError () WA =0 Agg Ut
Handler o] 91+ handleError() & 7|2 F3dL B E +F Y4 raiseExceptions 7} A A= o] 9
A8 AAEUTH AR H ol o, EFo]awo] sys.stderr o A4 Utk A A 4gkow
AF?1L]E+

A==} .

o

Z3: raiseExceptions 9 7] B ZFL True JUTH 7 Fof =, EE A ASHE= o Qo tfa 4B S W&
L7 EY U =229 £ EF = raiseExceptions & False & A& 3= Aol 54t}

6 222 X E HAIXIZ ALESIY]

o] A} oA A o] HEE 2AT w] ALE = WA A= EAE ot 7FY s Th 22 o] AW s gk
& obdyth 4o AAE vMIANARZ AL 5 glow, 2 A|ago] o] 5 EAE H o7 Mo &
o __str__ () WIAEZFEESHUch AR, A0, BAE 282 ARk S 448 98 4 syt
-9l & S¢], socketHandler = o|HIES 3] ZH 3 A eto]o] & Fofl AEol= YA LR o|HEES Byt

~
=~

7

toh

}

jiE

WAIA Ao Eojge 3% 4 9e W7k AF U SAw, = g ol ©
w5k ] g o] Bols 4 913, A7} o] MES WPk Aol SARA g 4L 5 AGTh F slof
7€ 287 ASNA, level AAE A5t 3 x ok

if logger.isEnabledFor (logging.DEBUG) :
logger.debug ('Message with , ', expensive_funcl(),
expensive_func2 ())

so that if the logger’ s threshold is set above DEBUG, the calls to expensive_funcl () and expensive_func?2 ()
are never made.

ool w2}, isEnabledFor () AHA|7F Ast= AR o B2 = d5U (A& 501, BA A £F0
AS] Aol d4dd dol FHE 249 49). 22T FF (e F A F2 Ul WA=EE
5HA] Fo = A7) Aol da" s W] isEnabledFor () o 28 235 7A Sk, v w A

fol fu m
e 3 R
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TESESE T ASFUTE o]H @ ANAl A 2 S& ZE2IH] AP = FAET
TR0l FHoE HAE uf (2] S35 A+ obgUthrE A AAE B a7 s th
EAARE TS S Bk AHSHA Aojfof ot 58 & ZE I 5] 2T 5 J= ok E
AR5} A5UTh e B8 9o 27 A E o ua 23S 5 Je DY B2k

Fg&lotd AX 42 A T&st= A E blshe 9

G =o] o]20o]Z Y X9 | logging._srcfile = None 22 A ATAAA L. oA ‘?5]'?]; Sys.

A, _getfrane ) $2& 3% £ v, PyPy(sys._getframe ) & AH83}

£RCol S8 Y S UE D AL BRI T S8 Solx
]%QW

2~ AR logging. logThreads & False 22 AATAIA]L

Current process ID (os. | logging.logProcesses & False 02 A ASIAHA] L.

getpid())

Current process | logging.logMultiprocessing & False & & AAJIHAIL

name when using

multiprocessing

to manage multiple pro-

cesses.

FE 9, 5101 logging & ol =
E oA o v

¢ BW7):

71 A2 7]
2l & AHA 544

X E logging logging &l &

A

2 & logging.handlers logging &9l

7

fu

ERE

& logging.config logging =&

vk E 3
[e )N
%= Utk
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__init__ () (logging.logging. Formatter M| A Z), 9
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