BR

1.1
1.2
1.3
1.4
1.5
1.6
1.7

2.1
2.2
2.3
24
2.5
2.6
2.7

3.1

e

Logging HOWTO

J—2X 3123

Guido van Rossum and the Python development team

6 A 06, 2024

B logging Fa—krUTIL 2
logging 29 & 5 . . . L e 2
FEERBE . . 3
T7ANAND 10ZEINE © o o v v v e e e e e e e e 4
ZRT—RDOELT 5
FRENDZRA L= DT7 =<y FOEE . . . 5
Xy —=YNTOHMERZIORTR . . ..o 6
RDAT YT 6
HeoxX>JFa—-rU7IL 7
Logging Flow . . . . . . . . . o e 8
L O 8
INY R T e 10
T A=Y R e e e e e e e e 10
OX Y ZOBRBRE . . . 11
REGRREDSGALNROVEEIRBD . .o 14
FTATZVDIDDAF Y TDETE « o o o o o i e e e e e e e e 15
Ox>J LRI 16
FRARLLNIL L e e e 17
EREBENVES 17
OJ R\ PICRET 365 18
FEOATS VU b2 X yvE—JICERTS 19
&iE b 19
ZDMD) Y —2X 20
21



25

Vinay Sajip <vinay_ sajip at red-dove dot com>

TDR=JEFFa2a—bYUTNLTT, LIZ7LYAR0X I 7y 77y 7k FOMODIY—Z 2B LT
L FF&EWN,

1 X logging Fa—FU7JL

logging 1&. 3V 7 7 2 7BREFTEINTVR L ELRI o724 XY F2BWHT2-HDOFETT, V7 b
v =7 DRFEF X FHEDANY PBFEA LI L Z2/RT logging O LEZa— FIZIMAET, A XV
. Avb—vTidEh, ThCERT & (Thbb, ARV IPEIZEICELZZPH LARVWT —X)
EMAZZLHTEET, ARV M2Z, FARELZDANRY MCED-EEEIETNE T, EEME L
NIV (level) 2 EKE (severity) & bFINE T,

1.1 logging S ¢ =

You can access logging functionality by creating a logger via logger = getLogger(__name__), and then
calling the logger’s debug(), info (), warning(), error() and critical() methods. To determine when
to use logging, and to see which logger methods to use when, see the table below. It states, for each of

a set of common tasks, the best tool to use for that task.

TVWEWaZY FEDRRIVICERBERY—I

avwYRI34YR2 YT print()

MR a s g A TEBEI

5, avyy—riho

TR

Tl LDEEDOEE A logger’s info() (or debug() method for very detailed output for diag-
HIZHAE L7724 XY D nostic purposes)

W (B2 REDRA

R REEH D IHT)
REDZ Y EALARY ZOFITVBIONDIBDT, 773477 TV r—>a Y EEIELTE
MZBE b 2 EEH DIHIT DEE RS 2 XE2 5 warnings.warn()

A logger’s warning () method if there is nothing the client application can
do about the situation, but the event should still be noted

FEDT Y RA LAY Aok

MCBD B T T — D

BN DEH%Z LWL A logger’s error (), exception() or critical() method as appropriate

Z— il (FlzE, B for the specific error and application domain

DY —NFrtzFDT

F=NYE7)




The logger methods 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):

LA WOfES B |

DEBUG BHICHEZZM T2 2 ZICOABLHED 3 &5, FERIER,

INFQ HEINZBEYDZ LRI o722 & DR,

WARNING | HEHND Z e o7z, FRIEMEMNAEIDZS5TH S (BRI, 'disk space low’)
L DT

ERROR IDERLBBEICEID, VI b 2705 2MEEEEITTERVI L,

CRITICAL | m 27T AEHENFETEHITIONBWI e 2RT, ERET T —,

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.

BIFXNEARY ME, BR2GETUEHINE T, BI04V MRS 2R B 5EZ. 20
AV —IVIZFRRTBIELTT, FOMDIL HEHER. ZFNET 4RI 77 A NVICEEHTZ 2T,

1.2 HELH

T < BT B

import logging
logging.warning('Watch out!') # will print a message to the console

logging.info('I told you so') # will not print anything

INHEDITERZ VT MIRA T LTEITTIE, KOS Cary—vicHhangs:

[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!”. The actual output can be formatted quite flexibly if you need that;

formatting options will also be explained later.

Notice that in this example, we use functions directly on the logging module, like logging.debug,
rather than creating a logger and calling functions on it. These functions operation on the root logger,
but can be useful as they will call basicConfig() for you if it has not been called yet, like in this
example. In larger programs you’ll usually want to control the logging configuration explicitly however

- so for that reason as well as others, it’s better to create loggers and call their methods.



1.3 771D logging

logging A X b2 7 7 A MZEEFRT 2 DRBIEFICEL HEIRXR—VBROTRIFINERTITEEL £ 5, M
TOH Y INEHT L 2L Python £ VX7V X Z2HULSEEIL T, Loty > a yOZichksRni 5
LT &

import logging

logger = logging.getLogger(__name__)

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

logger.info('So should this')

logger .warning('And this, too')

logger.error('And non-ASCII stuff, too, like Presund and Malmd')

N—aYv 3.9 TEHE: encoding 5IEBPBMENE L7z, MATON—Y 2 D Python TlE, 2 WIXIEE
TN Dot TaA—T 4 Y 2N2E open() DMED 77 4L MEDEDONE T, OB TETVWEYR
A, FILLERZ XS5k oz errors 51U, T a—F 4 Y725 —DWEREL TS, FHAMTEER
EBXTT 7 40 MEIZDOWTIE, open() D R Fa XY FE2ZHLTLEE W,

ZLTC, 77AVOHRG%RERT 2. /Xy —UMHRTEET:

DEBUG: __main__:This message should go to the log file
INFO:__main__:So should this

WARNING:__main__:And this, too

ERROR:__main__:And non-ASCII stuff, too, like @resund and Malmé

ZOBNZES. BHFOLEWMEL 20X L RAUERETAHELDRLTOVES, ZofITIE. LEWHE
% DEBUG CERELTWEDT, ETDOXvt—IYNFRREINTVWET,

RDE5BaAvy R340 F TS arTal L RAERRELEZVWEEZ:

[—-1og=INFD }

--log WKE XN/ 8T X — X DIEZZEEL loglevel ITIRIEFLTWVWD L L7z,

[getattr(logging, loglevel.upper()) ]

WS a— FE#WV, basicConfig() @ level 5IBICETREEMNFOLNE T, 2—FDANEEZTRTT
F—F oI LR ROFIDESICEETLZdHBTL:I:

# assuming loglevel is bound to the string wvalue obtained from the
# command line argument. Convert to upper case to allow the user to
# spectfy —--1og=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 a logger’s methods such as debug(), info(),
etc. Otherwise, that logging event may not be handled in the desired manner.

4



LEEORZ VI 2ERBEIFETT S 2. 2 BIHLEDFEITIZE 2 X v —I1F example.log IZHIZ HNET,
YHIOFEITICE B X v =Y %EBE T, ETITHLZEBEDTVWES, LROFITOMUTHLERD &S
WCEZ. filemode 51 EZIEET 2 HENENET:

[logging.basicConfig(filename='example.log‘ , filemode='w', level=logging.DEBUG) ]

HNZERIEE ERCIZRD T, nr 7 7 A VMEBRH SR RD. MEOFETICE 2 X vk —Yi3%kbh
3

1.4 ZH5—200% 27

ZRT—2ou 72l 5120E, ARV P X v =227 1 —< v FXFHIRMV, GIBICZE- T — &2 %2
ZTLEE WV, FIZIR:

import logging
logging.warning('/s before you /s', 'Look', 'leap!')

WED, RO LS CFRREINFTT:

[WARNING:root:Look before you leap! J

CEHOBED, ARV PR v = I BT — R EMET 57012 HOL % AXANVDFHN T +—< v b
EEoT0ET, ZHIBRAERMD720TT, logging /v 7 —JIX, str.format() X string.Template
@;5E%Lm7ﬁ—vybﬁiyayib%%’éihibto%Lm7j—7yhﬁfyayu#ﬁ—
INT WVWET 25, ZOERIEZZDOF2a— b 7ATIENGRE LERA, FFMlIE formatting-styles &SR
TLEE W,

1.5 RRTNB3AvE—SDT7+#—I Y FOEE

Xyt —VRFRTIZ2OIMEDLNDE 7+ —<y b EEET I, Hnnwr7r—<y M EIEETI2RENRD
DET:

import logging

logging.basicConfig(format="' 3 ', level=logging.DEBUG)
logging.debug('This message should appear on the console')

logging.info('So should this')

logging.warning('And this, too')

WZED, RDESIFEREINET:

DEBUG:This message should appear on the console
INFO:So should this
WARNING:And this, too

ZEO@ED, OB NTE toot’ BHELTVWET, 74—~ v PXFHNCEDL N TEDZDDD—
B X, logrecord-attributes D FF 2 X ¥ ’ 25T E 325, BMZHRTIE. BERD DX levelname
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(ERE). message (BT —REBLARNY MER), Thed Lz, ARV EDPOVDORI o7z v
SFRZITTT, ZHUIROEI TR L 3

1.6 XytE—2ATORMEEZIDORT

ARy POAMERLEFRT 212, 74 —~< v FXFHNC Y(asctime)s’” ZEWT L 72X

import logging
logging.basicConfig(format=" D)

logging.warning('is when this event was logged.')

U TOMR 74—~y FTERREINET:

[2010—12—12 11:41:42,612 is when this event was logged. }

T7 ANV POHMERBORT Y + —< v b (LELOMER) (& IS08601 * RFC 3339 2l TWwWk3d., HfY
CIREID 7 + —< v M2 X DFICHIET 2 00 DH 2726, LITOHIOBEIZ, basicContig IT datefmt 5l
BoRfgE LT &

import logging
logging.basicConfig(format="' ', datefmt='Ym/7d/%Y %I:IM:%S %p')

logging.warning('is when this event was logged.')

ZTHIEIRD XS ICFKRENTE T

[12/12/2010 11:46:36 AM is when this event was logged. }

datefmt 51D 7 + —< v MI, time.strftime() THR—-FINTVWEBHDLFRIL T,

1.7 ROXF7v 7

HARAF 22— P 7B INTKEKDY TS, bhlhaFXF o /e ffio T =012, TATHTTL X D,
logging Xy 7 =Y DPRET 2 DIED o H D FITH, ZRZHVIRTDIE. 55 x - LRz
UT. UToer>a vy Brbh 3, TOHBENTELL, IFERMAMEF > T, RiTHEAE
Lx9,

0¥y 7R ATVIEWES, LROME# T, aX 72 HRDR 7 ) T MTHARAATLZE
W, @D D o 7z D fEHIR R W Z 535 o725, comp.lang.python Usenet group (https://groups.google.
com/g/comp.lang.python 22 HFHATEFF) ICHMZHML TS AUR, =L RV BIZHhiI»GEs
NB5TL &9,

FEVETH? BS5DLERD, BAIAAEF 22—V T LEKoT2, BODPDEHZHARIT S Z e TE
¥, ZTDKT. logging-cookbook b ZE L 72 &X W,


https://datatracker.ietf.org/doc/html/rfc3339.html
https://groups.google.com/g/comp.lang.python
https://groups.google.com/g/comp.lang.python

2 EjOF>IFa—rUTI
logging 74 77 VEEY 2=V ARO7 FB—F 2D, W O0Dh 73 OFMERHELEI, nh—,
NSRRI TaNR TA—3 v XTI,

e BH—IE, THV =Y ara— FHREHZMES A VX —T = —RE2RHALET,

o« NYFZIE (@AKo TAERINR) v Vit kMR RE/RITED £5,

o« ZANRIE, XYousitikE T2 rRIET S, EDMeVERERIZEEL £ 3,

o 7A—=v XA BRI INS LA T Y FERRELET,

024 XY MERIX LogRecord 4 ¥ A X ¥ ADET, logger, handler, filter, formatter DTS H ¥ h & h
EJcaN

¥ > 73, Logger 7 7 ADA Y AR YA (LT OH—) XYy FEFOHT I THEITSNE T, &4
VARV AZIZAENSH D, ARTEEBEEMEIC. Ry M (EVAER) B —&22 LT, BESMICIiNG
NTVET, BIZIE, scan’ L WS HATO B A —IE, B4 — ’scan.text’, 'scan.html’ I X Of ’scan.pdf’ Ol
TT, B =% MTHELDDICTE, BX VI EINRX vt —IDBHELGMEHELRLET,

OH—ICEHIZEDIT 2L EDORWEEIZ, aX 72 f5&%E 2 -0z, UTO X5 & Mo, €
Ja—llal—%HS5 LTI

{logger = logging.getLogger(__name__) }

CACED, ol —RE Ny =Y [TV 2L RZED, BT T, EITARY borZHE
LAz h, BEREAICHS IR D £5,

ol —OEEBEDOIRIFEIZ. L—bad—EhES, Zhd, B debug(), info(), warning(),
error() BXUY critical() WKLo Tbhsul—ri2bET, ZhoDEKIIHIZ, V—ba b —0D[F
HDORXYy REMUHLET, ThHDOBBE XYy R, AILBEEZDoTWVET, L— b —0HH]
X, v 71T oot ERRENF T,

bHAA Ay —YRRRIEBFRICERTAZLDHRET, 2Dy Fr—I Tk, 7744~ HTTP
GET/POST %e~. SMTP #HTET X —A WHDOY 7 v bl Fa—, £7F Windows NT 4 X¥
fe D XS57% OS HO R T EEAD, 07X vt —YDEE AP R—-FIRTVWET, EELIZ
handler 72 22X > TWMORbNE T, MAAADNY K575 2 TIEERVE S R, FHRRENI D
275, MEHOB VEREREERTEET,

TI7ANPTIE, E0RF U IRy =ML TH, FEELEIRESINTVELEA, F2—1 VY 7LDH
D X512, basicConfig() - T, EEX (VY —NARLT7 74 NVRY) ZHEETEZE T, B debug),
info(), warning(), error() B XU critical() ZMUFHT . ZALEBEEEVPRESI LTV RL)LE
HARE T, ZLTRESNTOARTIUE, V— e h—ICERLTEBEICX vy - 2N T 2012, 2>
Y =)V (sys.stderr) ZiEFHRIC. 774N PDT7 4+ —< v PERREINEIXA v E-—JWZHRELET,

basicConfig() HWRETET 7 AL PDXy = DT +—<v MIRDLSITHD £7:

[severity:logger name:message




basicConfig() @ format ¥—7— FEEICT7 +—~< v PXFHNZHET LT, TNEEETEET, 74—
<y N XFHNEBLT 270D T RTDAF T a »id, formatter-objects S L TL X W,

2.1 Logging Flow

ROKNFIa 74 X b logger ¥ handler # ¥ 52 0ERLTWET,

Logging call in user
code Handler flow
e.g.

logger.info{...)

Logger flow LogRecord passed to

handler

Logger enabled for

level of call? lavel of LogRecord?

Yes

Create
LogRecord

oes a filter attache
to logger reject the
record?

Pass to
handlers of
current logger

Y

Sel current
logger to parent

s propagalte true for
current logger?

3

Is there a parent
logger?

22 OAF—

Logger A 7Y =7 POAFHREIREL =2 NET, —2HE, 7V r—2a URETHIA v L=
EHRTEZ X, W DDAV RET7Z IV r—2avhrbEREE51CLTVWET, ZoHIZ, 1
H=ATTP 27 MILDRAy =W N LU THERAT 20%, BAE (F7 4L D7 4 VXK $721 37 4
NEFA T2l MZEDWTIRELE T, =2HIK, v =47V =7 MIBLZRF>TW3FXRTORI AN
YRIICHETZu Xy —VREELE T,

LDDYEEOREAH—F TV 2 L DRV v Kid, “00H 7 T) —ICAHTEFT: WEL A v £ —
TRIETT.

CNOEDPREXY v FOPTIIfEbET:

o Logger.setlevel() R A= 507 X vt —YDBRBMBMOVFELNELIEEL £, HARAADE
8



ZEDHTIE DEBUG 23—%H{& <. CRITICAL A—FRE RN EF, L& 2, HAED INFO ¥
FE X N/-mH =% INFO, WARNING, ERROR, CRITICAL ® X v t— L2#kbd 3. DEBUG
Ayl —JI3MHEL £7,

e Logger.addHandler() & Logger.removeHandler() &, "Y' R5A 7Yz v 2ul—F7>
7 I oBMERLFHEBRLE T, NV FIIZOVWTIE, NV RS THLIBRE T,

o Logger.addFilter() ¥ Logger.removeFilter() AR —F 7T =27 MZT7 4 VEA T =7 b
ZEMEIFHFRL E T, 7 4 L ZITOWTE, filter TFL K IBRE T,

INBEDAYy FE, AR LIEZTRNTO T —IZBRFFFH I RFUERSZ0WHDITTRED D T¥A. ZOH
DFBED 2 BEESIRL TN,

G —F 7Y =7 PBRESIUT, LTOXY v R Xy - 24ML 3

e Logger.debug(), Logger.info(), Logger.warning (), Logger.error(), Logger.critical() (&
FTRT, Avbk—I LAYy FLIHIGLELRALTa ZEREED HL T, X vt —II3EBICE
74—y bXTFIITHD ., BEOSCTIIRANLMED Us, %d, % BEZEFLILHTERT, KD O
FIEIER v =Y DRAZINBMUBIIHNIET 24727 POV X FTT, **xkwargs IOV TIiE, B
TEERX Y v RPRICT 5 F—U — N exc_info 72T, HINDIERE 0 G RT 202 RET S
DN,

o Logger.exception() & Logger.error() &fl7zu /X vt —YZERL £F, BWVIE Logger.
exception() AKX Y 7 P L —RE2—fICX Y TTHILTT, TOXY Y FEHIANY FIHh 57
FIFOHT L5 LTSN,

. Logger.log() 07 LAV EIFRIAGE LTZHMD $F. s LIC¥F R EE R 7L~
MDAV » KRS EDHLa— FRAZ D ETH, BMEAOT I/ LALEMHES 2 LA TEET,

getLogger ) &, HE I NI ZDREDHAHTD. Z 5 TRIFAUS root DO H—4 Y ARV ZANDEZR%E
BLET, o F—0HAFMEL Y 4 FRYID OREEMELZRLET, FUHARIT getlogger O ZHEEEIMEUH
L7zBE. M—ouh—F73 27 bADOSBHEMRINET, BEVRA N2 Tokelh =3V A MLEOR
H—=DFTT, o ZIE. %4HiD foo THHUH—MH o7& LT, foo.bar, foo.bar.baz, foo.bam &
W 72RO R A —IETRT foo DFFHRITKD 3,

a7 —12iE. BRLARIL (effective level) DMERDH D £3, B A —IZ L NADIRINCRE SN TWRITHR
. RODEHBDOLRADBZEDAF LRV LTEDRE T, BOLAARRESHRITIE D BHoL
NOVDTEDSD S, LUTHERIC, BRINICEE SN2 L NUB RO 3 FTHEMESNE T, L—trh—
. BDFHHRNZLANUDFRESINTOVET (F7 4L 8T WARNING T ), A R MERUH T 2 0% E
T2LE O —OEMANLEF ST, ARV PPAHT—DANAY FTIZEINLZ00RD HNE T,

FRHT—EA = %H T —DNY FIEZET, ZOkD, 7V 5= apfio TV IXTO
OH—DDDNY RIZERLTHRETILEIDHDERA, by TR0l —DdDNY FI72
HELTBOTRBEZIGLTFe A —Z2ERTAUI T TI. (L2 L. BH—D propagate J&%% False 12
WETHI LT, szl cExd, )



23 \>F3

Handler A 7Y =7 MIBYIZ B /X vt —I% (BT Ry =Y DRAEICEDSVT) A FIDIEES R
72HAECIED 3 5 Z 2 B ERD £ 9, Logger 4+ 7Y =2 M2l addHandler() XYV w KT 0 fé#lld
DNV RIEEBMTE2ZTEET, flE LT, 577V r—yarBiNToOus/Ayt—y%us
7 7 AN, error LEDTRTORT X v —I ZIEERTIC, critical DX v 2 —JEFTRXRTA—LT7 L
A, ERENEDTVWE LET, 205G 3 DOMERIDONY F I ZNENDOHLIE L 56550 U THE
2% D £5,

ZDFATIVIREZL DAY EIRABINTVET (BRBENYET 2ZRLTLIZZIWV) 2, 20
F 22— MY 7L Tl StreamHandler ¥ FileHandler 72} ZHIICELD FIF 3,

7TV =2 a VEREICE o TAY RIERS ETRICTEIREXY v FIZMARONTWE T, HAAA
DAY RIFTI27 b2MS (OFD)EENY FIEELRY) AREICHEBRDEZ AV FTDXY v R,
ROFBERDAY v REFTLxS:

o setlevel() XYV v Nid, v —F7Y =7 FOHFELFARIZ, BURENERD 7o REEk
HIEMNWFLEZIEE L E T, BE 20 setlevel() XV v RDBHBZDTL & I? BF—TREX
NZLAE, [T 2N FIIREARTAEDR v 2=V BT 0RO ET, ZULZADNY KT
THREZINDZ LN, ZONY RIPREDRA v =V BT E2NEDLRDET,

e setFormatter() TI DY K IMW#H T % Formatter 7Y =27 M 2EIRL 7,
e addFilter() B removeFilter() X ZNZFIRANAY FIADT 4 VRFTI 27 b DFE L fRER
PITVWET,

TV —2aryDa— FHPTIE Handler D4 Y ARV ABRBEHEA VAZ 2L L THE->TERD 8 A,
RH DI, Handler 7 7 RIETXRTDONY RIDPROREL VR —T 2 A REERTIHEI FIATHDY, T
I 2AMEZDE (B LEA—NTAL FTES) W ODDT 7 4L FORZFNEFEL 3,

24 74—IvAR

T =9 EAXTI 7 MIRMNZR T XAy -V DlEF, MEBIUNEZHRELET, HEI IR TH
% logging.Handler Y IFE->T, 77V —>a>y@a—RE 7+ - v RI 7R84 VAR A{LLT
HEVER A, FHIRRZBNEILELWT SV r—2a Y TR 74— v XOY 77 7 2% M5 A5
HHET, AVAII I REF=ZD0DA T aVEIBERMDET - Xt —YD 7+ —<v bXFFI. HHOD
74— FXFH, REANMEHTT,

logging.Formatter.__init__(fmt=None, datefmt=None, style="%")

74—y FXFINMBEZRWIGEE. 774NV P TIXA v E—IDBFHEINET, £ HF 7 +—
<y MABESIRNGEIR, T7 ANV I TUTO7 =<y MHAFHINET:

[%Y—%m—%d %H: M %S

1

RZNOREIIE I VBT EE T, style & "%, '{', £/ '{TX-PL-LABEL}#x27; OWVWI NN TT, FF
WHRED R TIUL "% fEbNE T,

10



style 2% '%' OF/E. XA vt —I T x—< v FXFHITIE % (<dictionary key>)s JEH DB FSH
b E3; F—1THHETE 3 BN logrecord-attributes I XE L XN TVE T, style 25 '{' DEFA.
Ayt—IT7 =<y PXFINE (F—7— FEIZEMES) str.format() ALY £5, style 23 '$"
DFE. Avt—Y 7 +—<v FXFHX string. Template.substitute() THHFINTVWE DD L —5
L%,

N—=Yar 3.2 TEHE: style NI X —X2EMENE LTz,

RDRX vy —=P 74—y bXFINE ADFHARLTOBROKL, X vt - DRAIE, BLUXvt—
DAAEZ. EFIHAL £

(R~ S s |

TA =<y RiF. TR RECTEL2MBeM o T, AL Z &2 VIR LET, 7740 TR
time.localtime() AEONE T, FED 7+ —< v XA VARV ZARHLTINEEET 212F, 1R
XY AD converter @M% time.localtime() X time.gmtime() R UEBEHZ D OBEBUIREL T
BV, TRTDT 4 =X v XA VAR VAN LU TINEZEET 5123, fIZZEToux >y ZKZEZ GMT
TERTBITE. 7+—~7v XTS5 XD converter EIE% (GMT £RD time.gmtime I2) FEL T
IS

2.5 OF 0 J DRIFHE

Iuro<id, n¥r % JEHEOGIETRETEET:

1. EBROREAY v FE2ECHT Python 2— FZ2PRINICHE > T, af— "I, ZLTT +—
<y REERT S,

2. uFX U IRET 7 ANVEED, Zk fileConfig() BAEE M - THiAIAL,
3. REHROFFHLZIED., Zh% dictContig() BEEUICIE S,

D 2 DDFEHRBUTDOWTIE, logging-config-api T L TWE T, LT OHITIE, Python 2— FZ2ffio
T, ETHMHRR S — arY— AV FI, ZLTHER 7 r —< v ZERELTVET:

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 (' = = = D)

# add formatter to ch

ch.setFormatter (formatter)

(RDR=V ki)
11



(RIDR=I D5 DREE)

# 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')

CDEY 2 —NEFETTIE, avr FIA4 Yo TUTonkhanEd:

$ 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
2005-03-19 15:10:26,697 - simple_example - ERROR - error message
2005-03-19 15:10:26,773 - simple_example CRITICAL - critical message

WARNING - warn message

BT O Python €Y 2 —nid, v li—, "Y' RFI, 73— v XZIEr AL FROFIEFET LS EKL T
EIH, AT VAN RLRD ET:

import logging
import logging.config

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

# create logger

logger = logging.getLogger('simpleExample')

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

logger.critical('critical message')

Z 1D logging.conf 7 7 £ VT

[loggers]
keys=root,simpleExample

[handlers]
keys=consoleHandler

[formatters]

keys=simpleFormatter

[logger_root]

(KDR=D1ZHiL)
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(RIDR=I D5 DREE)
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

HAE, FEZ7 7 A NMCESLfle PV 0WEETY:

$ 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

ZOED, WETZ 7 ANDITHEEZ. FRFEL 2 — FAgrh, Ea—Kruxrrrus s 2EZ22TL
K52 WVWI T, Python 2— FOHAELIDALERTHET,

4. fileConfig() BHEIZT 7 41 F 5|4 disable_existing_loggers #H . A HIEWED /=9
2T 7 40 MEWE True IZR > TVWE T, ZHUIHRZZDEL DS LAERAL, 25 TRV D LA
FHA, VI DIF, RETHRINICIEE L2 7 A (b LLIFZDH I 7 R) ZEBRNT, fileConfig()
PECHINZFNCFEE LIV — e —2 ML LT LESI DS TS, KhEFfRziZYV 71>
2SR L, BOk o ZD58IT False ZIFEL TS0,

dictConfig() ICIEXINZFETD, ¥ — disable_existing loggers CTEBMEEIEETE I N T
&, HHEOPTHRNIIEE LR > 2EEET 7 41 F T True BRI E T, ZHELETHIPLE
b — LI ORND FTH, ZNELEEFRVWI L HBETL & D - ZOHEE, HRNIZF—%2 52
TfE% False IZLTL 72X\,

B, RET77ANVTSREINS 27 T X4, logging EY 2 — LI L THNTH 20, BEDAL >
A= MEBL o THRRINZMENTHHETRINUEZRD FR A, o T, (logging EY 2 — LIZHENT
7%) WatchedFileHandler %7:z1% (Python 4 & — b X ¥ LT mypackage DMEZX 2 & &, RvFr—
mypackage DEY 2 —/L mymodule TEFE X A/z F AIZ) mypackage .mymodule.MyHandler @ &% &b
PHEZET,
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Python 3.2 Tld, u¥ Y7 2RET 5 DITH L ., FEEICBREHMER7E 5 FRPBEASNELL, Th
F. ETBER L 722BRE 7 7 A MICED TR X 2 HKEED BN Rt L. L wr IV r—2a 77 m
AR DAY v PRI E T, Python OFFEZ > TREHRZ R L, HEIMMOMRICHHZ 2
DT, REDEREHIEDD £F, HlZIX, JSON 74—y FORKIE T 7 4. YAML WUHEHEREDE 2
AUXYAML 74 —3 v b7 7 A V2o T, REFELWRTEET, £, B 5A, Python 2—F
THEZMIRL, Y7y b 2@ LT pickle (LXNBRERTIMB7%E, 77V r—2a Y TERED 50
DIEBRD I THHAET,

UM, ERC e A URBOE 2 FEEN— 2 OH LWTFETRL# L7z YAML X oflt:

version: 1
formatters:
simple:
format: 'J(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]

HEEHo7zu X IOV TEHMIE. logging-config-api Z SR L TL 72X W0,

2.6 RIEREDVEZOSNBVEESHBD

K

B¥ Y IBEEREEZG AL VE, BFXF Y IARY P EHALATRERRSRVDIL, ARV 2T S
NYRIWROPEBRNZ DD 7,

A R Mi&, lastResort WM NTz TREFEAYF I 2FEALTHEIINET, ZOREK R
YRIREAKROT—IZBBEBLTEL ST, ARV MR X v -V ZBAED sys.stderr DHIZE <
StreamHandler D XS WEHEL EF (L7dioT, H5023 VXA L7 FOMRBRKMENET), Xvt—
JINLT7 =7y MITOIUERA - BOARY PR v 2=V DERMENE T, NV FFTDLAR
JUIE WARNING 2ty FEh, TREDEREPRERIRNTOAI XY MBI ENET,

A= a3y 3.2 TLHE: Python 3.2 X DHiD A=Y 2 ¥ Tk, REBVIZLTO@ED T
o raiseExceptions 7 False (BME—F) o, ARV MIE-THETHNE T,

o raiseExceptions ?% True (FA¥E— F) 7256, X v+t — 'No handlers could be found for logger
XY.Z H—ERRINET,

3.2 X OEIOEMEICT 572812, lastResort % None WERETAILHTEE T,
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27 SA4T73VDHOOF VT DEE

aX Y IEf554 77V EMBETILEIE. FA4 77U LDLICaF IS0, HlZIXEDAT
WA —0OHFIRE"Z, FFaX Y MILTBLIRETT, BF UV IDORERDOVTE, WONEZTE
AREZEDHDHDET, HoTWE7 TV r—arPuxr I efloTni{T, 475V a—kpu¥x
YU ERMUHT e, (RIOHITHS L7 & 51C) EARE WARNING ML ED A XY b2, sys.stderr IZFRE N
¥F, CUDPEREDT 7 AL PORBZ O RREINE T,

A SPDOHHT, BX Y ITRENPBLINTOVARNVE ZIZX v -V %2RR TEECBWV RS, DRI 4
TI2VD by LB T —=IZfMd LAY FIEZRDMIIShET, ZONY RIS LB LRV E W
STETT, BTDITATIVARY MU LTAY RIDBRONEDT, Xvb—INRRIND Z 2T
3, 747 7VD2—Y7 SV r—2 a Y TOFHAOLDIZaF v V2R ELLL, ZREBZLANY
FIRBMTEIRETLEIN, ZELTLNADHEYNCHEEZINS, FA4 75V a— FATRINzax
ZOMUH LR, BHEEDZONY RS IE%2 X512 £9,

fild L7 Ny FZ NullHandler (Python 3.1 DIR§) 1. logging Sv 7 —JWCEENE T, TONYFFD
A VARV A", (OX VY ITREDPBRENTOVRVWE ZIZIIATI7VDRITARNY % sys.stderr I &
Bz BWEDL) 5477V 0AFEMTHEOLONS by FLal—IcWO M shET, 7477V foo
WEBITRTOUF Y I, foo.x', foo.x.y FDMICELETALHORLT—ICLoThEhsdkb:

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

ETNREALRPEONETL x5, HBPERDI A 77V RIEDH TR, HESNZ 0l —HITH
12 foo’ TIE7# <. ’orgname.foo’ 127D F73,

AR DRIDIATIVHS IL—FAA—AEEOJTZEHRLAEVD Ze2@BIHELES, bbic. &
BI=DIATIVDR Yy FLARLERIFZES 2— L LANLD __name__ 2574y, EAT. HEIZHETE
B2HHEFRF o/ u =2 o TLZE WV, L=tV —IKEHEO I ZHRTE2I2I2ED. BDREDIA TS
VEMATZ27 7V r—va YEBEDS., Xy T OFME (verbosity) RNV FI2EADE B DITHET
52 ezWEEICL=D, PARBICLTLEVWE T,

AR SA473000H—ICiE. NullHandler UADNY RSZEEBMLAW Z e 2EIHELET, Zh
F AV RIORED., DRIZDIATIVERMES 77V —> a VHERBECDERT2,20TT, 77V
r—a YHREEZ, MR RIFERE, FO7 V5= a DAY RIPRGELTWE2EH > T
WEFT, AVEFIETRYRY FOHRT MATLES 2, 2=y b TR MR L TRERIG L2 FRIEET
LREINCTFH LR ER A,
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3 OF>TJLARI

O LRV OREEIMLTORDESICEZSNTVET, INSEERCHTTLRLEERELZVWADT
DDBDT, EHRTZLNVEFED L OVORNIMEDT 3 72D BN R ERNREIC D £T, LI
ERMDL RV EFRUE o756, BEOHEIZEEXXNZOATNIFTOAET,

LA~JL £ ¢ [T

CRITICAL 50

ERROR 40
WARNING 30
INFO 20
DEBUG 10
NOTSET 0

LAUER A — BT 2 2 HTE, RENRET 22 b, RESNn VEEaRE 2 G AA DRI
HETHILDHTEFTT, B LTRIELRXY v RBRSCHEERZ 2, v A —EHLDL L E X
Yy RO U IZBEMITF oML RV ZHIRLE S, B —DLRNUHRRXY vy RIECHLOL VKD b
WA, REOR 7 X vt =D ERINEEA. IR ZHOOTUREZHIET 2 72D DHANZ X H =
A LTS,

0 ZEiRE b X v —IX LogRecord 7 7 ADA Y AR YA LTIZYya—RENET, v h—ndhH3A
Ny MEEBIca ZHIT 3 e IRELSA, v X vt —I 05 LogRecord £ Y AR Y ANERINE T,

ORI N D Xy =1k, NV KT (handlers) BBLTT 4 Ay FEMICOTONET, NV FTi
Handler 7 7 ADH¥ 727 7 ADA Y AR Y AT, BIiikE N (LogRecord IERD) X vt —IH, ZD
A=Y DEENRERIMHEF (=Y Fa2—H¥, ¥ R=- P TRIDRAXY 7, YRA7 LEHEE, FARHE)
TEEL IO THHERFLE T, NV FIIEREDOH 1% BRI X7z LogRecord £ ¥ AR ¥ A
ENFEFT, Kb —i3 0 @AULEDNY T % (Logger D addHandler() XY v F) TEEfIF 2 Z &N TE
3, X —WKEEFEMT NN Y FIIMAT, OA—OLAICHZOH—F N TICEEMIF SN
VRZ BRX Y RNET IR HEINET (2L ab—D propagate 7 T 7 false fHICE v b &
NTVIHEEREET, 205G, BNV FIANDOEMRIZEZTIEED £3),

A — e FRRIC, NV RZEBEET N LRV EROZ D TEET, AV FF7OLAMERT—DL
RUVERUAET, 74 NVR e LTEHEET, N RINRHEZARY P EEBRICUET 2 L IREL25E.
emit() XY v FHMEON, Xvb—Y2HIEITEELET, BLALDI—HPIERD Handler DY 72
FRAT, ZDemit() A —NF7A4 FTEIRLENRHBTL XD,
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3.1 ARZLLARI

HEHOLRLVZERT S I EEARET T, BHTIERL, FERE EERFEO L XA EINET, LirL,
AR BLNVHBRERZEHEET 2725, LNLVOERICBZRBERZIASRET, S1TSVOHED
B, ARELLARNINEZERTBERETHEVWTATT XEDEET, I BRD I 477V DIFEHN
ABMEDA AR AL RVEERT DL, GAONTBENRLZ L5477V TRZZERITED 2570,
FFEE D C N2 Il £ 713N 2 D0 #EL {7225 TF,

4 ERBNVES

HJE®D Handler 7 7 A A, Z L OfFERLEY 77 I 2anEHtantunEd:

1.

2.

10.

11.

12.

13.

StreamHandler £ Y AKXV RAF, AvtE—I%RXA MY =L (77 ANVAATI 2 M) ITED ET,
FileHandler £ Y AR YR, Avt—I% T4 A7 774 NMIED T,

BaseRotatingHandler (¥, HAMPM TR I T7 7 A VEZERSEINY FITOHEKI FATT, Z
NEEHZEA VAR 2T 2 B3ERIATVEY A, D DIZ, RotatingFileHandler %
TimedRotatingFileHandler ZfHEH L T Z& W,

RotatingFileHandler f Y AR Y R, X vt —IV%FT 4 A7 7 7 A NMIED, AR T 7 7 4 VK
Lnar 7y ANVEREYR—FLET,

. TimedRotatingFileHandler 4 YA X Y RIF, X vt =% T A AT 77 AMIED, url 7741

ZRERMEDOA 2=V TEERLE T,

SocketHandler £ YA X Y R{E, TCP/IP V7 v MIRX vt —I %KD FT, N=TYar34 b,
Unix RXA4 YTy b R-—FShFET,

DatagramHandler 4/ Y AKX Y RF UDP Y7 v FZA vt —Y%REDFET, N—Ta v 34 »bo,
Unix FXA Y7y FdHR—FINFET,

SMTPHandler £ Y A &X Y AiF, X vt —I % RENT email 7 FLRIZED 3,

SysLogHandler £ Y A X Y Rid, X vt —=I%, BERHIFY E— <> D, Unix syslog daemon
WTED X5,

NTEventLogHandler £ ¥ A& ¥ R, X v+t —Y% Windows NT/2000/XP 4 X> b7z D
E38

MemoryHandler £ YA X Y RF, X vt —I%, REDHEEN/-ZNLEITHINE, XEVHD
Ny 7 7IZED 3,

HTTPHandler 4 Y A X Y RiF. X v+t —I%, GET (7213 POST &t~ > 75 4 7 A% ffio T, HTTP
“H“—)W::‘lib ij_o

WatchedFileHandler f YA X Y AlE, BX V7 TR3HEDT7 7 ANEEHRLET, 77 A LPEHEX
nde, 20774 MIHL BN, 77 A VL2 Ho THOHI P NLE T, 2DV R F1E Unix HO >
2T LMD AEFITT, Windows 1&. LN TV EOEHEEZY R—F L TVWEEA,
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14. QueueHandler £ ¥ A X ¥ A%, queue EY 2 — /L% multiprocessing EY 2 — /LR ¥ THEEIN
TVWbFa—ZAvt—Y%EDFET,

15. NullHandler 4 Y A X Y RiF, TI7—AX v —IJIZDOWTHHLEHA, TDFFRIIFTA TV
FEFE D, logging 1ZfFNT 0D, T4 75V DL—H =73 logging DREZ Lixh ozt TR REHh
5 % ’No handlers could be found for logger XXX’ D X5 KA v —I%EHE LWV E ZIHEVE
T FHLIE ZATZVDEHOOFVITDHRE 2SBLTLIEE W,

Added in version 3.1: NullHandler 7 7 X,
Added in version 3.2: QueueHandler 7 7 X,

27 logging ¢ 7/ — T, NullHandler, StreamHandler 3 X U} FileHandler 7 7 ANERIN TV E
T TOMDANY RFE, H7EY 2—1D logging.handlers TERINTVET, (BREXERED -0
DY 7TEY 2—)b, logging.config bHH EF, )

27X vt —I, Formatter 7 7 ADA VARV ABRBEL T 7+ —~<v MEL T OERREINET, 20D
A VAR, Y% HEETFEEHECHES DB R 7 r—~ v VXFYITHHIb I E T,

BREDOX vyt =Y %L T7 +—~< v MLF 2113, BufferingFormatter 2R ¥9, (—EDOXXFH|D
ZRZENCHEHEINDG) 74—y PXFINIIA. Ny X bL—F 7 x—< v PXFHH LA T
E

B =LV BEY/ERENY R I LUNMIEDL 74 AR ) V7T TRIFIUL Filter DA YA XY
A% Logger ¢ Handler 4 Y AX Y ADMJ5IZ (addFilter() WL T) MAZ I N TEET, Xvt—
POMBEEGF BRI, BHT—b NV ETH, RTOT7 4 VNRIHERDET, 74 L RZDWTILHAE
BRLIEH, Xyb—I DMIIIHIT SNER A,

HAD Filter BEETIX, FHEDOF —HZTDI 4 NVRY) U TR TEET, ZOBENRELNZ L. R EN
7eaH—IELNR =P L FDTREIN T 4 NREED, ZOMITTEL INE T,

5 OJERPICKEET 355

logging Sy 7 —=J0%, B 7 ZERL TV S ITE Z 2002 MAAL XIS TVET, 2k B
TEERANRY PP o TV ABICRET 27— (B VEROFEI R, 2y MV =2 FREMORFEDO =
To)R&koTuZEREMHTSZ 7 7V = a YRR T LRVWE ST 572HTT,

SystemExit ¢ KeyboardInterrupt BISMITRL TMAAENEH A, Handler 727 5 2D emit() X
Yy FOBICE Z 2 thoflsHZ, handleError() XY v FIZEINE T,

Handler @ handleError() D7 7 4 /L hFEHILZ, £V 2 — L LNV EH raiseExceptions DREE XN T
WEADPEIPF v LET, RESINTWVWERE, FL—ZANy 72 sys.stderr KHNENET, HE
ENTVRVWIES, FISMNIRAATNE T,

EMR: raiseExceptions @7 7 # /L MEIX True T3, ZAU. BAROMIIE Z 2 L ARHISNTOWTH Il
FILEALTE LWL S TY, FEARE TIE raiseExceptions % False KRHET 2 I 2 BEIOH L ET,

18



6 ERDA TV b eXyvE—JICFERATS

DIy 2 ZTHEFHITIE, ARV PERFTEEZICEIN R vt —IDBXFITHE IRELTVE
L7z L2L. ZHUSHE—DREENTIEH D A, Xvt—Y L THEEDA T 27 b 2ET N TE
F9, ZLTC, RFX VIS RTADZEDE TV =27 M EXFHNRBFCEMRLT 20BN HEL X, ATV b
D __str__O) XYy FPMUHINE T, EE 25 LU, XFHRBZHET 2 2 & 2kl
B2 M TEET - B3, SocketHandler &, /X +% pickle LThy bV —27 FTRkET 222 ThH
JHHLET,

7 =@k

message 5B OEFIZ, BDEICRKRZ ETEHINE T, LHArLAENSL, v iy y FICET5IEEET
ZRFTHAR DL 2GERHDET, O —DPRIZARY M 2ETER6, ZOFHEZEBIIZVWEE X
b LNERA, EDTE0EIRET 57-9IC isEnabledFor() XY v REMRZ L HTEE T, TDR
Vo RIESIEIZ LNV ER - T, ZOLLORESRH LIZH LT Logger 54 XY M 2AEKT 2745 true %
BLET, ZOXSICa—REEL LD TEET:

if logger.isEnabledFor(logging.DEBUG) :
logger.debug('Message with /s, ', expensive_funci(),

expensive_func2())

CDOESIF 5. v/ —DMMEA DEBUG & D LITRE SN TW S E. expensive_funcl &
expensive_func2 OFENH LIFfTONER A,

AR H2EDS —RATIE. isEnabledFor () ZNEHEDBHRIVHFT 2 LD b EMICR25E01H D &
T (22 ZEHRNRLANAIEEDR B A —FEE O LM OAICHEINTOT, B —2AFEL AR FEhTW
ZESHIBATT) ZOEIRT—R (HBWVEXA PRA—FTHTRY v RIECH LR BT 2 0WEE) 13,
isEnabledFor () #iREZ B =MD L EA VAX UV AERE LTHFry v al, XYy REEHEEUH
TObLOIHEIERVWTT, TOX5BF v vy aflid (o7 —~MRNWTIEDD FRAD) B X ¥ FREN
77V = a YETHICEINICEE I NGB IO ABEFEIBETL & 5,

LN, PARTERPIEDSNEZPICOVWT I IEHERaY Fe—AR2REr T3, BEDOT Y
F—a T TEARELDD FT, ZhE, v FOR ORI EZRIT27-DICTEEZ2DY R
NTT:
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FEZIEH ENnEBITEIHE

MUOH LB 22 5/Tbi7z  logging. _srcfile % None IZ3 %, 2D Z IZXD sys._getframe()

DB S 2 TEHR, M L 28T 2 Z e SR, PyPy @ & 5 RIREE (sys. _getframe()
DEFEDBHR TN 1B W TEBLOBICIE £T,
ALy FE#H, logging.logThreads % False IZ7 %,

WA © 7 v+ X ID(os. logging.logProcesses % False IZF5 %,
getpid())

~NF FutXDMMIC logging.logMultiprocessing % False 1273 5,
multiprocessing %> T\

2L ED, BEDOTnt R4

asyncio Zffio TW3 & XD, logging.loghsyncioTasks % False ICRET %,
JATED asyncio.Task D4Hl.

F72. a7 logging €Y a—ADEARNRAY FIFIEEZEATVS ZEICERLTLZE W, logging.
handlers ¢ logging.config %4 ¥R— F LRIFIUI, ROBAETVZHET LI IEHD ERA,

8 oDV —2X

BE.:

logging € a—Il
logging €Y 2 —LD API V7 7L V&,

logging.config €Y a—Jl
logging €Y 2 —VOREFE APl T3,

logging.handlers €2 a—IJl
logging €Y 2 —/LIZE&EN D, EFZNY FFTT,

=N A 4
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EL]

TILT 7Ry RS
__init__Q
(logging.logging. Formatter @

XY k), 10

R

RFC

RFC 3339, 6
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