=PN

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

2.1
2.2
2.3
24
2.5
2.6
2.7

3.1

B logging Fa—FUTIL

logging 5% ... ... ... ...,
[
77 ANAND logging . . .. ...
HBOEY 2a—Npo0uXy s oL
ERTF—rouXrr oo

FRENBZAYvE—IDT r—~<v POLEHE

Xyt —INTOHN A OFRR ... ..
RDAT T s s

EROX>IFa—-rUTIL

Logging Flow . . ... ... ... .....
O — e

XV IORBEERE ..
BERENGZ NV SR Eh . . ..
A7V DDORF Y TOHRE ... ..

OF>J LAl

HARLLN)L o

ERAENY RS
O sRhIcBE 3 3649
FEDA Tz b X yE—JICERATS

it

Logging HOWTO

)J—2X 3.10.19

Guido van Rossum

and the Python development team

10 A 16, 2025

16
........................... 17

18
19
20

20



] 22

E#E Vinay Sajip <vinay_sajip at red-dove dot com>

1 EX logging Fa—FUT7JL

logging 1&, 2V 7 vV 2 7WFITEINTVE L ZRI 5724 RV FEBHT272DDFETT, Y7 b
v =7 DRFEE . HEDARNY PBFEALZ L Z2/RT logging O LEZa— FIZMAET, A XV
F Xy—YTRldE ., ChCERT —& (Thbb, ARV IPRIZEIZRLEL 2D LABRVT —X)
EMABZLDTEET, ARV ML, BHEELZOANY MEDLEEED A ENE T, EEMIE. L
NI (level) R BRE (severity) & dMEIINE T,

1.1 logging ZfES & &

logging (&, Hifikw x> 7oA EIEMNZEKHLZREEL TVEST, ZoHITiE debug(), info(),
warning(), error() BX U critical() 23H D £, logging ZE S5 NERFERD ZI12E, K< BHBEX RS

WS Ry — Vil RTe, UTRDT7T =7 V2B /LTI W,

(SARY AT 27 87/

ZEDRARVICRBEY —IL

ATV RIAVRTY TR
Fur o A TEEICHES, o
VY —VHHTOFRIR

print ()

a2 L OEE OEEFRIC
FELEA XY D@ (F
ZI3, REDEHSLREED Y

logging.info() (E7id. ZWD - OFHCEHMAR I IIICIE logging.

debug())

)
FEDS VR LARY MZ | ZOFRITHEFIONZEDT, 2547 b7 FVr—2ary#2BIELT
B 5 H & DFT ZOEE YRS 2 XE 45 warnings.warn()

TIVT = aVIZTELIERVD, ZRTHARY b EEERT HN
X725 logging.warning ()

FEDT v RZAL LAY M
bz —DWE

Bt DX H

BN DEHZ LRNT T —D
i (B2 RO — T
BEZAHDIT T =NV RTF)

FEDLI -7 7V r—2a3 > FX A4 VIZBET logging.error (),
logging.exception() F7zi% logging.critical()

oX 2 BB, TDOARY PDOLAVRERENLSLHIZMNIT SN, FRBEHICHbNE T, EEDL R
N ZOBHRIX. YT (EREMETIEC) XN ThET:



LRI WwWoESHh
DEBUG BHICHEZZH T3 L ZICOABLHED 3 &5 2, FERIER,

INFO HEINZBEYDZ LRI o722 & DR,

WARNING | HEHND Z e o7z, FREMEMEEID Z5TH S (BRI, 'disk space low’)
¥ DFRR,

ERROR IDERLBEBEICEID, VI b o705 WEELETTERVI L,

CRITICAL | u 27 LEENETEHITIbN W E2RT, ERERT T —,

77 4L DL UL WARNING T, logging /% v 7 — I BMICEEE X T IUL, ZOL B ED A XY
M DHEFFSNE T,

BHENDE ANy ME, BR2A5ETUEINE T, BFX A XY 2L 2R Bl AR 20
AV —IVIIFRRTBIETT, ZOMD I HEHFEEZK. FNeT 1 R 774 McEEHTZ 2T,

1.2 FHELA

Z < RN

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

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

INBEDITEAZV T MIEATLTEITT L, RDEHIKaryy —cihshxs:

WARNING:root:Watch out!

F7 4L b DL AULE WARNING 72D T, INFO X v 2 —J AT A, FRINTEZA vE—IIZE, LR
DFERE, B F OO LRI, A XY MOFHT DB "Watch out!” 23&FNF T, root’
DEFFFIFXCLRNWTLZE WV, HETHAL 3, EEOHNE, HEIIHU TR b FikicEALT
x99, EAMLREL DL THHAL X5,

1.3 771D logging

logging A XY b2 7 7 A MZEEET 2DIFIEFICEL BRI RX -V BEDTRIEINERTITEF L x5, M
TOY >IN T L 2l Python £ Y27V X2 LIEHLT, Loty aryoZizirsiniiic
LTLEEW:

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 Malmé')




N—=Ta v 3.9 TEH: encoding 51BIEMENE Lz, METDONN—T 3 > @ Python Tl &2 WIHEE
SN ot TraA—T 4 Y 72UF open() DMES T 7 AV MEBFEONE T, FOBICHTETVEE
AD, FILLKERZ X351k o7 errors 518U, =0 a—F 4 Y727 —DIRWEREL TS, FIHMTIER
EBEET 7 4L MEIZDWTIE, open() D FF a2 XY bEBRLTLIIZE N,

ZFLT, 77 4A0VORGZMHET 2L, u /Xy b—UDMERTEELT:

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 @Presund and Malmd

ZOBNEES. BHOLEWMEE 220X LNV ERRETIHEDRLTVWEST, ZofTik. LEWE
% DEBUG WCEREL TWADT, ETDX vt —INFRREINTVWET,

RDESBARY RIA VAT aryTulL_LRRELEZVWEEZ:

--log=INFO

--log WCE I N/ 8T X — X DIEZZEL loglevel ITIRIFLTWS L L7256,

getattr(logging, loglevel.upper())

WS a— Fzfiv, basicConfig() @ level 5IBICHEIRNEEIFONE T, T—FDANMEZ TRTT
F7—Fzv 7 LK BD, ROPIDEITHFHETZZLHHLTL L S:

# assuming loglevel is bound to the string value obtained from the
# command line argument. Convert to upper case to allow the user to
# specify —--log=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, ...)

basicConfig() DOFFH LIX debug(), info() R E DU LD HIIC {THRITIUIRD FHA, SR
R, MBI DNEBT basicConfig() BF 7 4V DA T a Y THEHIATLEVET, ZOBEKIZ
—ER D QRMLREREZERL TWS 70, ROOMUH LETPEBICREFEEZITVET: 2%
DL UIZSERIANCTS L EE Ao

FRRORZ VTP 2 EREETT 2. 2 BEHMBEOFITICE S X vt —I1F ezample.log IZMA SN F T,
DHIOFATICE 2 X v b=V 25 EE T, EITZ 8 ITHLBD VRS, FEOBITOFIHLZRD XS
WCEZ. filemode 51 EZIEET 2 HENENET:

logging.basicConfig(filename="'example.log', filemode='w', level=logging.DEBUG)

HNZERIEE LR TR E T, v 7 7 A VMEEBRLR SR ZRD. MEOFETICE 2 X v —Yi3%kbh
£7,




1.4 #HOE a-ILHhrsoOx>y

IO LAPERDES 2a— LT TETVWERE, ZOuXF 72 DX ICHBET 20063256 TT:

# 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')

myapp.py & FETTIUI. myapp.log TR ZHHERTEFT:

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

2D mylib.py TORRX—=F, BROEY 2 —MZ—BLTEFEF, KB, ZOffHRERFEH -2 T,
077 A4NVERSEZIET, ARV IOEHEASNETH, 77V 75 —>a > ETHH Xvt—IUhkK
72D %fE LI TEERA, XvE—VOMNEZEBHRLIZVWESL, ZOF2— b 7ALNLZEIN
FaXYIPRBEICRDET - EROF VI Fa—FUTIL ZBBLTIEI N,

1.5 E&5—2o0O+x>7

ZRF—20on 72l AI00F. ARV MR v —J12T7 +—~< v FXFEHZF, 5IEICERT— &%
ZTREEW, FlzIE:

import logging

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

LD, RDESITHRREINET:

WARNING:root:Look before you leap!

TEOMD, ANV MR v 2 —JIERT — R EMET 2702 T % ARANVDLFHNT =< v b
EEoTOWET, IR ARED 2D T, logging /Sy 7 — %, str.format() X string.Template

5




DEIBFLVT 4=y bA T arvikbdlicEshE L, il IZr—<y b A 7Y a YidHE— b
INT WVWET D, ZOERKIEZDF 2 — b U 7ATIENGEE LERA, FMIX formatting-styles 2SR L
TLEE W,

1.6 RRINBAAVE—SDT7 44—y FOEE

Xyt —VRFRTZ2OMELONDE 73—~y b EEET I, Hnnwrr—<y FEEET I20ERH
D¥ET:

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')

WED, R LS eFREhEs:

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

CEDED, DB toot” BHALTWVWET, 74—y NXFIIEDZZLDBTELHDD—
%X, logrecord-attributes D RF 2 X ¥ + 6 SRTE 325, BB TIE. DERD DX levelname
(BEKRE). message (BEBT =228 ARV bEiR), Zhrd L Leb, ARV EIDPVDOEI oW
SERIETTT, ZHIEROH TR L 5,

1.7 Xyt— ATORMERKZIDORT

ARy POAMERLEFRT 212, 74 —~< v FXXFHNC "%(asctime)s’” ZEWT L 72X

import logging
logging.basicConfig(format=" D)

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

TR TORLR 7+ —~< vy FTERRINET

2010-12-12 11:41:42,612 is when this event was logged.

77 AN MOAMEHEORRT + —< v & (EELOHR) 13, 1508601 ® RFC 3339 iIXBlTwxd, AfY
CRE D7 4 —= v M2 X DENCHIE T 2 0EDBH 272 5. LUROFIOERIZ, basicConfig T datefmt 5l
BEEEL T XV

import logging
logging.basicConfig(format=" ', datefmt="%m//d/%Y %I:WM:%S Tp')

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

CHUIRD XS ITHRRENF T



https://datatracker.ietf.org/doc/html/rfc3339.html

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

datefmt BIBD 7 + —< v Mi&, time.strftime() THR—FZIRTVWEHDERL T,

1.8 RORXFTv

HAF2—-FMVTZNEZIHRTEDYTT, DripuFy re2ffioTnwdicid, 2hTHFoTL xS,
logging /v 7 —VHEMT 25 Db oL B D FTH, TREMOIARTEDIE. BIB x o LERE,
T, UFRDER 2 a v ERNDDET, ZOHBENTELSL, FERRAYER > T, REAZ
Lx9,

¥y BRIV EwR S, FRRoflzffioT, aX v 7 edbkicDRA 2 Y F MIHABRAATLLE
W, DD - 7z h BEHRK RN Z 8235 o 72 5. comp.lang.python Usenet group (https://groups.google.
com/forum/#!forum/comp.lang.python 2> SFHATE £F) WWHEBEHRARE L T2 UL 252 RWVD
HIZBIIRELNETL & 9,

FREVETHR? BS5DULERD, BAIAAEF 22— U 7L ERoT2. BODPOFEHARITID LB TE
¥, ZDHKT. logging-cookbook d I 72 &\,

2 EjOF>IFa—rITI
logging 74 77 VIEEI 2=V AFRO7 70 —FZWD, W O2DH 73 OERFHEREL T, vh—,
NYRT, T4NR, T =<9 RXTT,

e U= THV = arya— FPEHEGSI 4 VX -T2 — A2 RHLET,

o« NYRTIE (BA ko TERINL) B sk EYIZRERIED £9

o« TANRIE YousiskE T ArRIET S, EDMrVERERIZEEL £ 9

o 7A—<vRIE BIEERIREINCHNZINE LA 7Y M ERELE T,

0274 XY MEWRIX LogRecord 4 ¥ A X ¥ ADJE T, logger, handler, filter, formatter DT H & h & h
7,

B¥ 703, Logger 7 7 ADA YAX YA (LUN AH—) ITAY v FEOHT I e THEITENE T, KA
VARV AZIZAESH D, ARTEEEEMAEIC. Ry M (EVAER) B —&2 LT, BESMICIiNG
NTVET, HlZIE 'scan’ L WS HATO B A —IE, B F — ’scan.text’, 'scan.html’ I & Of ’scan.pdf” O
T3, Bl -k ATHELDDICTE, BX VN RX v t—IBHELGEIHELRLET,

DA —ICEHIZDT 2 EDORWEEIEZ, aX 72 f5&%ET 2 -0z, UT0 X5 &I oni, €
Ja—rlval—2 {5 2T

logger = logging.getLogger(__name__)

CHCED, ol —RE Ay =Y /T2 VR RZED, B —HRET T, EITARY bOrZHE
bz, BEREIICHS IR D £3,



https://groups.google.com/forum/#!forum/comp.lang.python
https://groups.google.com/forum/#!forum/comp.lang.python

X —-OREMBEORIFEIEZ. v—ba - MEhEIT, 20, BE debug(), info(), warning(),
error() BLUY critical() ko Tfibhdul—ibEd, ZNSOEBUIHEIC, L—hab—0D[FH
HDRXYy REMUHLET, ThoOBEBE XYy FiZ. AILBEREDoTVWET, L— el —0HH]
1. g Z7HJITE oot ERRENE T,

BHEAA. Ry —YBRRIERERIHRTZILDHKET, Oy F—ITiE, 7744 HTTP
GET/POST %, SMTP ZHTEF A=A, HDY v b, Fa2—, 721 Windows NT 4 R
rarZDES57% OS BOu VL EEAD, B X v —YDEXZANY K- FINTVWET, EEFLIT,
handler 72 22 & > TWDF”ONE T, HARABLDNY R T 75 TRV E D I, FRREFERH
576, MEHOR ZVAEREEMTE LT,

TT7ANPTIE, E0RFU I Xy =ML T, REEAIRESNTVELEA, F2— 11U 7LD
D X 51, basicConfig() 2o T, EEL (VY- T 7 ANRY) ZIEETEE T, B debug(),
info(), warning(), error() BX U critical() ZMIPT &, ZALEZEEEENIREEINRTVRVDLZ
FANRNET, TLTHREINTOVRINUE, V= bbb —RFELTEBRICX y—Y 2T 5002, av
Y =)L (sys.stderr) ZiXEHIC. T 74N D7 4=y FERREINIXA v L—JIHELE T,

basicConfig() DKET AT 7 AL PDRA v L—=I DT+ —<v MIKXD LT D £5:

severity:logger name:message

basicConfig() @ format ¥—V— FEBUCT7 +—~< v " XFHEET T, ThEEETEE T, 74—
<y N XFHNEBRT 220D T RTDF T a »id, formatter-objects B L TL Z X W,

2.1 Logging Flow

ROENFZa 74 X b logger £ handler % ¥ 52 0ERLTVET,




Logging call in user
code
a.g.

logger.info{...)

Logger flow

Logger enabled for
level of call?

Yes

Create
LogRecord

oes a filter attache
to logger reject the
record?

Pass to
» handlers of

Handler flow LogRecord passed to

handler

level of LogRecord?

current logger

Sel current
logger to parent

s propagale true for
current logger?

F

Is there & parent
logger?

22 OAF—

Logger A 7Y =7 FOMHHREFREL =2 0xd, —2HIE. 77V =2 a VBRFEITHIIXA vy -
ZARTEDL LI, WL OPDAY y FET7 TV r—2arhrblREEX52LTWES, Z2HIWIZ, B
H=FT7I 27 MEIEDRX v = L TERT 20%, RAE (F7 4L D7 4 LXEERE) 72137 4
NEFATY 27 MTEODVWTIRELE S, =2HIK, v —F7Y =7 MIBLER > TWbIRTOE I

VERSICHEET 3 u R vk —YREEL T,

O DFELELNZ O —F TP 27 bDX Yy Flid, Z200H 57TV —ICHHTEET: BELA v b—

TRIETT,

INEMEEXY y FohTIiifibhEd:

o Logger.setLevel() 30 H =250 7 Xy bt —YDRBMWRLEZIEE L F3, HAAADE
ZAEDOH T DEBUG 23—&FK <. CRITICAL B—FE<< KD 3, L& 2id GAIED INFO &
BEINzv =ik INFO, WARNING, ERROR, CRITICAL ® X v t—y L»#b3. DEBUG

Ayl —JI3mHEL £7,

o Logger.addHandler() & Logger.removeHandler() ¥, "Y' KR53 A7V =/ v ul—47Y
I OBMELIFHBRLE T, NY FIIZD0WTIE, NV FT THLIBRETS,

e Logger.addFilter() & Logger.removeFilter() IR A —F 7Y MZT7 4 NEFTI = b

9



FEMERZHBRLEST, 74 A0ZI2DOWTIE, filter TEEL K BRF T,

INHDAY y R, ERLETRTOOA —IZZANFH I LR TARZ R0 TEDD A, ZOHI
DIRED 2 BEZZRLTIZE W,

OF—AT7Y 27 IHARESHIL, LIFOAY vy Fpar Xy b—I2ERLET:

e Logger.debug(), Logger.info(), Logger.warning(), Logger.error(), Logger.critical () X
TRT, Avb—V LAYy REHTHIELLA TR 7R EDHLE T, X vt—DEBIE
T A=<y PXFHNTH D, BHEOXFHRAIMES Us, hd, % REEZZTLILHNTEXT, DD
FIEER v =Y DRAZINBMUBIMIET 247227 POV R FTT, **xkwargs IOV TIE, B
TEERX Y v RPRICT B F—U — Kl exc_info 72T, HINDIERE O IR T 202 RET S
DITFHENE T,

e Logger.exception() & Logger.error() &fl7zu /X vt —YZERL £7, EWVIE Logger.
exception() AKXy 7 P L —RE2—fICX Y TTHIL TS, TOXY Y FEHIANY FIHh 57
FIFOHT LS5 L TSN,

e Logger.log() ¥R ZL~UVEBRIZEIEE LTZITED £3, ZAUI EICEFEENZE 71N
NAFDRXY v RS X DD La— FEPZLRDEIITH, HEOR 7 LNLVEM]S Ze A TEXT,

getLogger ) &, HE I NI ZDREDHAHTD. Z 5 TRIFAUS root DBH —4 YA XY ZANDEZR %
BLET, o F—0HAFNIL Y A+ FRYIY OREEMEELZR L ES, FUHARIT getlogger ) ZEEEIMEUH
L7zBaE, A—oul—F79 =27 "ADOZRMNREINET, MEVRX M2 TNoud—d YA+ Efion
H—=DFTT, 72 ZIE. 4iiD foo THEuH—»BHo7r LT, foo.bar, foo.bar.baz, foo.bam &
Vo ARTOBH —1FTRT foo DFHRICHED 5,

a7 —12iE. BRLARIL (effective level) OMERDH D £3, B A —IT L NADIRINCRE SN TWRITHR
. RODEHHDOLRADBZDAF LNV LTEDRE T, BOLNARRESHRITIE D BoL
DD D ., BRINCERE SN LU RO» 2 ETHAEDEINE T, L—ed—id LFHR
FIRLANADRESNTOET (F7 4L Tl WARNING TT)o A XY MEUEST 202 RETEL &, 1
H=DFEMLANVZ[H5T, ARV IR T—DNY FIIZEINZ0BRDSNET,

FOHT—R@E Xy =V T —DNY FIUEAET, TDD, 77V 75— ay o T0naIRTOD
OH—DDDNY FIZERLTHRET IHEEIDHD EFEA, by L0 H—D7DDONY FF720)
FRELTBOTRBREZIGLTFe A —Z2ERTAUI T2 Td. (L2 L. BH—D propagate &% % False 12
WETHI LT, Bzl cExd, )

23 N\ k2

Handler # 7Y =7 MI#YIZ R /X vt —V% (B Ry =Y DRLEICHEINT) NV FIDIEEI R
T2 AR D 3 2 Z 8 ICETEFDB £ 9, Logger 4 7Y =7 MZid addHandler() XYV v KT 0 f#llL
FONYRIREMTZIEDNTEET, flE LT, HE27 7V 5r—=>arBINTORI Ay tL—Y%ns
7 7 A WZ, error U EDITRTOR T X vt —I BRI, critical DX v E2—IEFTRTRX—1L7 FL
22, FhEED 2w LET, ZOHE, 3 DOMERIONY F I8 ZNENOTHRAIE L5050 U TRHE
272 hE3,

10



ZDIATIVIREBELDNY RIPHBEINTVET (BRIAGNYEZ 2ZZRLTLIZEWV) 25, 20
F a2 —+ U 7L Tl StreamHandler ¥ FileHandler 72 Z2FICELY FiFE 3,

TITVr =2 a VERBEICL o TAY FI2RD ETRITTEIRNEXY v FIMAR LN TVET, HAAA
DNV RIFATI27 bS5 (DFDBEENY FIZ2ELRV) ARECERDZ NV FI7DXY v R,
ROFBERDRY v FIZTTL & 5

o setlevel() XV v Rk, »A—F 7Y =7 bDFE RIS, BUIRHILITIRD DI ONIENER
HEWFEAEEZIEELE T, 2 2 0% setlevel() XV Y RBHBZDTL & I 0?7 R A —TiREX
NBL~UE, (T 2N FIICEABRTAED R v =P 2 ETHROE T, ZhEZhDONY FF
TREXINZLARNVE, ZONYEIDREDR v —IRETIRENPRDE T,

o setFormatter() TIZI DAY K IHHHAT % Formatter A 7Y =2 M & #IRL 3,

e addFilter() B XU removeFilter() IZFNFNNY FIANDT 4 NRATI =7 + DKIE L fithg
PITVWET,

TFVr—YaryDa— FHATIX Handler DA VARV AZEEA VAR Z{LLTH->TIERD ¥ A,
fH DT, Handler 7 7 AETRTDONY RIDBFOREAL VR —T 2 A AR EBTIREIIATHY., T+
IIADPEZ D (B LA —NTAFTES) WS ODLDT 74V FORBFBOEHEL 55

24 74— vyAR

T =" v RA T2l MEIRKNZR IR v -V DIEF, MEBXUNEERELET, HES 7R TH
% logging.Handler Y IXiE->T, 77V Fr—>ayDa—RE 74— v XTI ITREAL VAKXV A{LLT
LV ER A, FHIRIRZ BN EZIE W7 SV =2 a Y TR 7+ =< v XOY 77 7 2% 5 Al b
HHVET, AaVA I 7 RB=D2DF T a VIBERD T - Xvtk—YDT7x—<v PXFH, HHD
74— v MXFH, RXAMEET T,

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

Tr—<v NXFEHCMBEIRVIESIZ. F74L TR vE—UFHEINET, /2. B 74—
< M BEIRWIGEER. T74LFTUTO 7+ —~<y bFIHINET

%Y-Ym-%d %H:%M:%S

RZOREIZIEI VBT EE T, style i %', '{', £721F '{TX-PL-LABEL}#x27; OWIT I, TT, Fi
WHEED R TIUL "% b E T,

style 28 '%' DA, X vt —I 7+ —< v PXFHITIE %(<dictionary key>)s JEH D EMHESCFHAH
b3, F—1THHETE 3 EMAIZ logrecord-attributes IZXXE L XN TVE T, style 25 '{' DFA.
Avt—Y 73—y PXFNE (F—V—F5l8Z[ES) str.format ) L HI# LD 5, style 25 '$"
DEFH. Ayt —Y 7 3 —<v FXFHE string. Template.substitute() THFINTVE DD —
LET,

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

RDRX vyt =7 =<y bXFINE ADFHARLTOBROKL, X vt - DRAIE, BLUXvyt—

11




DAEZ., HFIH L £

T A=<y RIE, TP RETELIEM M- T, ERRLZ X I VICERLET, 77 40 F TR
time.localtime() DMfELNE T, FED 7 4+ -7 v XA VARV RIHLTINEEET 312E, 4 VR
X AD converter JEM % time.localtime() % time.gmtime() L[ UEBH%E HOBBICHKELTLE
TV TARTDI A=V XA VAR VAN LU TINELERE T 212iE, flRideTtonxy k4% GMT
TRRT DI, 74 —F v R T7AD converter BM%Z (GMT £/RD time.gmtime I2) RELTL K
S\,

2.5 OF VT DRIFRE

Iuro<id, n¥r % JEEOGETRETEET:

1. ERORGER Y v RS Python 2 — FZ2BRINICH - T, aff— ~"YFJF, ZLTT7 +—
<y REHERT 5,

2. UXVIRET 7 ANVEIED, Zh%E fileConfig() BEEH - TinAiATr,
3. REHROEFZIED, Tk dictContig() BEEUIZIE S,

BB D 2 D DFERILITDOWTIE, logging-config-api THEEL TWEF, LTFDAHITIE, Python 23— F2ffio
T, L TCHEHELR S — AV Y =NV I, ZLTHER 7 A=< v RERELTVET:

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)

# 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')

12




IDEI2a—ERTTRE, avY FI4 VI TU Tk aIhET

$ 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 15:10:26,773 - simple_example

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

LR® Python €Y a—niE, ali— NV FI, 74— v XEEFLAY EROFHIEET &5 124K L TW

TFH, ATV VEAEIDRED 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]
level=DEBUG

handlers=consoleHandler

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

propagate=0

[handler_consoleHandler]
class=StreamHandler
level=DEBUG

formatter=simpleFormatter

13
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(RIDR=I D5 DR E)

args=(sys.stdout,)

[formatter_simpleFormatter]

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

Hx, €7 7 A MZHEDL Bl 72 nl2nWFELETT:

$ 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

ZOMD, WET 7 ANDHEKIZ, BREEL a—- F0hh, Fa—Kruxrrrur 1 2EZRTL
B2 WVWI T, Python 2— FOHEI DA LERTHET,

BE: fileConfig() BHEIZT 7 4L M54 disable_existing_loggers ZH( D . % HEMED -
W27 7 AV MEE True IR > TWVE T, THEDHRTLDLELDDRB LAEEA L. £S5 TRV2H LA
FHA, EWVIDIER RETHRINHEE L2 7R (HLLAIEZDH T 7 R) ZFRVT, fileConfig()
DN E NS ANCFEL I — b — 2L L T L X 5056 TT, LhFEliizidv >
2SR, Bk o 25181 False ZIFEL TS W,

dictConfig() IKEINLHETD., ¥ — disable_existing loggers TEMBELIEET S Z 23T
%, HEORCTHRINIEE LR o 258377 4V b T True RN E T, ZHUIXLETHAL-
Oh IR ORND FTH, ZNELEFRVWI L HBETL D - ZOHEE, HRIIF—%2 5%
TfE% False IZLTL &\,

B, RET7ANVTBREINGE 77 24X, logging Y 2 — LI L THMNTH 20, BEDAL >
A= MEBL o THRRIN 2N TH2METRITINITRD EFR A, o T, (logging £ 2 — LIZHENT
7%) WatchedFileHandler %7:z1% (Python 4 ¥ — b X ¥ LT mypackage DMEZX 2 & &, NvFr—
mypackage DEY 2 —/L mymodule TEFK X172 T AIZ) mypackage .mymodule.MyHandler @ &% &b
HERET,

Python 3.2 Tld, u¥ Y7 ZRET L DITHL . FEEICBREHMER7E 5 FRPEASNELL, Th
. ETBIEL L 22BOE 7 7 A MITED KGRI L 2 BED LR ZREE L, L w7y TV r—ra v 77 n
AWIEI DAY v FHPHERIN KT, Python OFFEFZM > TRERHZ RIF L, HFHIMMOMRICSHZ S
DT, REDEREHIEDD £F, HIZIX, JSON 74—y FORKIE T 7 4. YAML WUHEHEREDE 2
AUXYAML 74 —3 v D7 7 A V2o T, REFELWRTEET, £, 5 5A, Python 2—F
THEZMIRL., Y7y b2l LT pickle (LXNBRERTIMB72E, 77V r—2a Y TERED 50
HRBR DT THER LT,

DURE, ERC e A UROE 2 FEEN— 2 OH LWFETRL# L7z YAML B oflt:

14




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]

HEEHo7zn X IOV TEHMIL. logging-config-api Z L T L 72X W0,

3

2.6 RIEREDEZO5NBVEESHBD

K

OX Y IRERETGZoNRVE, BX U AR FPEHALRTNERLRVDIZ, A XY MEHITT
EAYERIBROPLBRVIEBHDET, ZOKRKTOD logging 2%y 7 —I DIRZFWNIE, Python DN—
°/°a \/Kf&bij—o

Python 3.2 X DHEDOAN—Y a »TlE, RE2FVIZLIRO@ED T3
o logging.raiseExceptions 7% False (H|ME—F) 2o, ARV MIBR-THTOHNE T,

e logging.raiseExceptions 73 True (F¥E—F) &5, X v+ — 'No handlers could be found for
logger X.Y.Z> B—EFRRINET,

Python 3.2 IEN—Y 3 »Tld, RE2EFVIILITO@EDH TS

o AR M3I, logging.lastResort K& Nz TREFENV F T ZEHLTHIEAET, 20
NI ANY IR EARB —IZHBERLTBL T, ARV MIBX v -V ZBIED sys.stderr
DfEIZE { StreamHandler D XS WENEL T (L7dioT. 605V X A L7 b ORI
NET)e AvE—JRHLTT7+—<y MITORLEEA - ROA XV FEERX v £ — 72T HIEI
ENFET, AV FTDLAULE WARNING 12ty b &, TREDEREPKRERTRTDOA R A
Hhxh s,

3.2 X DHETOEEICT 272512, logging.lastResort % None WCZET DI b TEET,
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27 SA73)DHOOF 2T DFRE

aXyIEf574 77V EMBETILEIE. FA4T77VBLDLICuF 72 ES o, HlZIXEHDAT
WA —0OHHIEEZ, FFaX Y MILTBLIRETT, BF Y ZDOREROVTE, WONEZTH
AREZEDHDHDET, HoTWET7 TV r—arPuxX I efloTnwi{T, 475 Va—kpnu¥x
VI RNUHT e, (RIOHITHES L7 & 512) EAE WARNING ML ED A XY M2, sys.stderr IZFRE N
¥F, CUDPREDT 7 AL PORB O RRENE T,

fAISPOEBETREX V TRENRINTORVWE B XA v —IV%2FR TECBEVW OTHNE. 9475
VO Ry 7L RLOBH =D LBWAY FIZWMOMToNET, F4 77 VDETDA XY MIHLT
ZDONY RIPRODPZDT, Ay —IBRREINGBABDET, 74757V DL—F =077V —>3
VDD FX T ERETIHE. BELIAY FIMBEMEN, 2L TL UL EUNCERE SN 5E
2. 9477V a—FATORF Y ZORUCH UIKBHEEBY 20Ny RIHNTE2ES X512k D ET,

fild L7z Ny FZ NullHandler (Python 3.1 DIRE) 13, logging Sy 7 —J B ENET, TONY FFD
A VAR A%, (OF VY TFRENRINTOVRNE ZIZFTALT7F7)VDRT 4RV M2 sys.stderr ITHTE
Bl BWED) 7477V 0AFZERTHEDONS by FLval—IZWOMfiFohEST, 477V foo
IZE2FTRTOBF I, foo.x, foo.xy ZDMITHKZYTH2HHMORT—ICL-oTREND LRS!

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

ETIEEALMRPELNETL k5, MAMPERD A 77V EREDINTRS, HEEINZ 0l —FKITH
12 foo’ TIE%& | ’orgname.foo’ 127D £,

AR: SA73U00A—ICIE. NullHandler UMADNY RS EZEBMLAW Ze2BIHRELES, 2N
F. NY RIOHED, BRI=DFIA TV EFS 7TV r—> a VHREFECOEEST 2056TS, 77V
r—a VHEEZ. MR BIERe, 2OT7 TV =2 a DAY RIPRGBELTVWE2EH T
WEFT, AYRIETRYAY FOFT MATLES &, 2=y P T A M LTRBERZIG L0 V2 KET
LEEINCTFH Lo ERA,

3 Ox>JLARIJL
B LAV OREEIMTORD IS ICEZ 6N TVET, TNSEREARNCHTTLRLEERELZVWADT

DHDHDT, BETELNNEHEFEDL NNVDOBIIAIE DT 2 72 DI BB RENLEICZD T, b LI
RO L NIV ERUTE o726, BFEOEIF EEEINZOLENTRDONET,
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LA i
CRITICAL | 50
ERROR 40
WARNING | 30
INFO 20
DEBUG 10
NOTSET 0

LAUER A — BN 2 28 HTE, RENRET 22 b, RESNn VElsaRE 2 it AR DRI
BETHILDTEZTT, B LTRIERXY v RBRUCHEERZ 2, A —EHLDL )L E X
Yy RO U IZBEMIT oML RV ZHIRLE S, B —DLRNUHRRXY vy RIECHLOL VKD B
WA, HEORr 7 X vt —I3ERINEEA. IR ZHIOTREEZHIET 2 72D DA X H =
A LTS,

0 ZiiRE b X vt —IX LogRecord 7 7 ADA Y AR YA LTIZYya—RENET, v h—ndH3A
Ny MEEBICa ZHNT 3 e IRELGEA, v X vt —I 05 LogRecord £ Y AR Y ANERINE T,

BRI NDE X vy —Jd, NV FT (handlers) ZILTT 4 A8y FHEMBIIOT 6N ET, AV FIIE
Handler 7 7 ADH¥ 727 5 ADA Y AR Y AT, Bk N/ (LogRecord IERD) X v —IH, ZD
A=Y DEENREBRIZMEFE (ZY Fa2 -, ¥ R= P TRIDRAXY 7, Y R7 LEHEE, ARHE)
TEEL IO T2HERFLE T, N FIICEREDOH 1% BEX X7z LogRecord £ ¥ AR ¥ A
ENFEFT, Fah—i3 0 @AULEDNY FF% (Logger D addHandler() XY v F) TR} 2 Z N TE
9, 0 —ICEEREMNT NNy IR T, OA—DOLEMICHZ 00— X TICEEF T S/
VRZ BRX v —YRNET BRI HENET (2L ab—D propagate 7 T 7 false fHICE v b &
NTVBRGERREE T, TOBAIE. HEANY FIAOEMIEZZTIEED £9),

= FRRIC, NV RIZEBEEST N LRV EROZ DN TEET, AV 7OV AMERT—DL
RUVERUAET, 74 NVR e LTEHEET, N RINRHEZARY P EEBRICUEST 2 2 IREL 255,
emit() XY v RO, Xvb—Y2HIEITEELET, BLALDI—HPIERD Handler DY 72
FAT, ZD emit() A —NIFAL FTEIDENRHZTL X I,

3.1 AREZLLARI

HEHDOLANAVEERT S Z LIEATRET T, HETER L, ERB LEBFO LA EIhE T, LA L,
AARLDLRUBREZCHET 27006, LRXLVOERICEBZRLEFRZIAOSNRNET, 4TS VORRED
B ARZLLRNINZEERETDI LR ETHEVWTATT7 XEDEET, 2. BROI4 77V DIfEED
BEMEDHIARLLNIVEERT D, SXAONTBENERS 74 77 ) TREIZERIIRD 25720,
FFED N 2H#H £ 721 3FERT 20058 L < RE3025TT,
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4 ERIBRNVES

HJED Handler 7 5 RIZHZ. ZL OERZY 77 5 AR TOE T

1

2.

10.

11.

12.

13.

14.

15.

. StreamHandler f Y AKX Y RiE, X vt =YX MY =L (Z7ANVEAA T2 M) ITED ET,
FileHandler f YAX Y RIE, Xyt —I%T 4 A7 7 74 MTED £7,

BaseRotatingHandler ¥, H AP/ TR 7 7 A LV ZERSEEINY FITDOHEKI FATT, Z
NEEEAVAZ 2T 2 2 3ENEIATVWERA, fibDIZ, RotatingFileHandler %
TimedRotatingFileHandler %#{ff LT 72X\,

RotatingFileHandler £ Y ARV R, X vt —I%FT 4 A7 7 7 A NMIED, AR T T 7 4 VK
tnr7 7 ANVEERETFR—-FLET,

TimedRotatingFileHandler f YA X Y R, Xvt—I%TFT 4RI T 74 NMIED, w774
ERPERE DA ¥ Z— L THER L £ 3,

SocketHandler £ Y A X Y AIX, TCP/IP V7 v MZX vt —I%EDET, XN=TYar 34 hbd,
Unix FXA Yoy bd¥R—bINET,

DatagramHandler 4 Y AKX Y R UDP Y7 v MZA v =Y %REDET, N—=Ta ¥ 34 »b,
Unix RXA Y5y bPdPR-—PEINET,

SMTPHandler £ Y A X VRt X vt —IBIERENTz email 7 FLAIZED £5,

SysLogHandler 4 Y A& Y Rid, X vt =%, BERHIFY E— <> D, Unix syslog daemon
WZED £,

NTEventLogHandler A ¥ A X ¥ R, X vt —% Windows NT/2000/XP 4 X b aIZiED
x5,

MemoryHandler £ YA X YR, X vt —I%, REDHKEN/ZNLEITHINE, XEVHD
Ny T 7ITHED EF,

HTTPHandler 4 Y A X Y R, X vt —I% GET £7/213 POST &~ > 7 14 7 X% {fi- T, HTTP
“ﬁ-’_}‘\&:%b ij‘o

WatchedFileHandler f Y A X Y R, XV I3 3ED7 7 A NVEHEHRLEST, 77 A ADPEHEX
nde, 20774 MIHAL BN, 77 A LE%2 o THOHI P NLE T, TDY K51 Unix RO
2T MZDAEFRITT, Windows 1%, LN TWIEOEMEZ Y R—F L TVWERA,

QueueHandler £ ¥R & ¥ Rl%, queue £ 2 —/L% multiprocessing Y 2 — /g ¥ THREIN
TWVWEF2—IZXvE—IUZED 7,

NullHandler f Y AX Y RF, TI7—X v t—=IWZH LTS LEEA, ZHE. 7477 VEHEE
BaF o IRV, 7477V D2—FRuFr IEHRELTHRLTH 'No handlers could be
found for logger XXX’ X v 2 =Y 2 RRI B RWEAIEONE T, FLVWERIE Z1T3V
DHOOF VI DERE ZBML TN,

N— a > 3.1 TEM: NullHandler 7 7 2,
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N— a3 ¥ 3.2 TEM: QueueHandler 7 7 R,

27 logging »Sv 7 — T, NullHandler, StreamHandler 3 X {f FileHandler 7 7 AMERIN TV E
T, ZOMDANY R FIE, ¥ 7EY 2—)LD logging.handlers TERINTWVWET, (BRERERED-D
DY TEY 2 —)b, logging.config bH D XT, )

127X vt —IF, Formatter 7 7 ADA VARV AZBE LT 74—~y MLLTHOhLERRENET, 2D
A VAR A, B HEETEEHECTHES OBV R 7 +—~ v P XFY| Ok E 3,

BROR -2 =L T7 +—~ v MET 51T, BufferingFormatter 23X %3, (—EHDXFH|D
ZNZNTHEHEIND) 74—~y FXFINIMZ, Ny X L= 75—y FXFHH R THY
9,

BH—LRUBIY/E@EANAY RILNNIEEDSLS 7 4 V&Y V7 THTRIFAUR, Filter DA Y AKX Y
A% Logger ¢ Handler 4 Y AX Y ADMIC (addFilter() ZBLT) MA 2D TEET, XAvt—
VORI BN, BA—b NV FTH, RTOT7 4 VRIFFAERDET, 74 L XDWT I HE
BRL7ZS, Xvte—Y DMK SN FER A,

HAD Filter BHETIX, FEDO LT —HZTDOI 4 VR ) 7R TEET, ZOKRENRFONDZ L, fEREN
72O —ICELNTZA = FDTFREIN T 4 VR EED, ZOMIFEFEL INFET,

5 OJERPICEET ZH9

logging Sy 7 =%, R ZERLTVBISEZ 2002 MAAL XD ICEFFENTVET, ik, =
A NRY P eRo TV EMICREET S L7 — (R VERROREI A, 2y MV =27 F B MMORFDO T
To) ko TR IEBREFHTZ7 TV = a VPRI T LAWK 51T 57D TT,

SystemExit & KeyboardInterrupt HISMHITRL TMAA TN EH A, Handler 72 5 XD emit() X
Vv RO Z 2t fFHE. handleError() XV v RIZEINE T,

Handler @ handleError() O7 7 4L bEEIX, TV 2 — L L NILVEH raiseExceptions MEE SN T
WENEIPF v LET, REENTWVERE, L —ZA Ny 7H sys.stderr KT ENET, FE
ENTVRVIZR S, FSMNIRAAENE T,

AMR: raiseExceptions D7 7 4/ MEIE True T, ZAUL. FAFOMITKE Z 2 YARFIMNZOWTHE
FIZBEHILTUEL VW ST, EEARK T raiseExceptions % False ICKET D I 2 BEIDHLET,
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6 FEDAT I rEXyvE—JICERTS

Ay 2 ZTHEFHITIE, ARV PERFTE L ZICEIN R vt —IDBXFITHE EIRELTVE
L7z LD L. ZHIEME—DAREETIED D FV A, XvE—Y L LTHEEDA T 27 V2 ET I EMNTE
F9, ZLTC, RFX VIS RTADZEDE TV =27 b EXFHRBFCEMLT 20BN HEL X, ATV 27 b
D __str__O) XYy FPMUHINE T, EE 25 LR XFHRBZHET 2 2 2 22kl
BB TEET - Flzi3, SocketHandler &, /X +% pickle LThy bV —27 ETRkET 222 TR
JWHL %S,

7 =@k

message 5| OEFIE, BDEICKRZ ETEIHINE T, LHArLAENS, v i Yy FICET5IEEET
LZTHIAR ML DIGERDHDET, o —DPRIZARY MERETERS, ZOHELHEITI-VWEEZ
Z2hbLhERA, ¥I5FT20FRET A7 isEnabledFor() XY v FEMRZ P TEE T, ZDX
Vo RIESIEIZ LNV ER - T, ZOLLORESRH LIZH LT Logger 254 XY M Z2AEKT 2745 true %
BLET, ZOESICa—FE2EL LN TEZT

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

expensive_func2())

ZDXSICT B, v —DRMED DEBUG LD LITHEZXI N TV SH A, expensive_funcl() &
expensive_func2() OFFH LIFITONEE A,

AR H2EDS —RATIE. isEnabledFor () ZNEHEBH LRIV T 2 XD b EMICR25E1HD £
T (e ZEHRPRLANAUIEEDR B A =B O LM OAICHEINTOT, B —2AHEL AR FEhTW
ZESHBATT) ZOEI BT —R (HBWVEXA PRA—FTHTRY v RIECH LR BT 72 0WE) 13,
isEnabledFor ) fEHREZ B —HMICH LEA VARV AZHE LTHFr v > al, XYy REBREIEUH
FTHALYIEZIZEVTT, 20L5hF v v aflld, (o7 —RITIED D FRAN) oX 2 FHREH
77V = a YETHICEINICEE I NGB O ABFEIBETL & 5,

LN, PART SERPIEDSNEZPICOVWTEDIEHERaY Fe—AR2REr T2, BEDT Y
F—a T TEAREELDD FT, ZhE. nEFORM ORI ZRT27-DICTEEZ2DY R
NTT:

20




TELER ENERITBHE
MEH LY 2257z | logging. _srcfile % None 235, 2D I X IZLD sys._getframe()

DB 5 E . M L 28 2 2 L A3HIR, PyPy O & 5 R (sys. _getframe()
DEFIED RN 1BV TEELO RIS £ 5,
ALy FlE#H. logging.logThreads % False I27 %,

WA D 7 v £ A ID(os. | logging.logProcesses % False {23 %,
getpid())

~ ) F FutXDHl#lZ | logging.logMultiprocessing % False I3 %,

multiprocessing ZffioTW
bz, B{EDQ Fnt 24,

7. a7 logging EY 2 —ADBEKWNBLANAY FIRTZEZEATVE I EIZEFERLTLEE W, logging.
handlers ¢ logging.config 4 ¥ H—F LATFII RAZXEVZHET LI LIEDHD FHA,

BE:

logging €Y a—Jl logging EXa2a—1D API V7 7L VX,

logging.config €Y a—IJl logging €Y 2 — LV OREFRE API T3,
logging.handlers €Y a—Jl logging €Y 2 —NMIZEENSL, [FFLANY FFTT,

¥y v Tvy
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