=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

Logging HOWTO

)—2X 3.9.24

Guido van Rossum
and the Python development team

10 A 16, 2025

X logging Fa—kUT7IL 2
logging 2D X = . L L e 2
£ 2 3
T 7 AMAND N0gEING . . o o o e e e e e e 4
BHEOED a—ADbDRXYT L 5
ZRT —RDOXUT .o 6
FRENDRA L=V DT+ =y PDEE .. 6
Ry =INTOHMERZIORR . . . . 7
RDAT 9T e e e 7
tROxX>JFa—-rUTIL 8
Logging Flow . . . . . . . . . o e e e 9
L 10
0 T 11
T AU R L e e e e 12
OX Y ZDBREEIE .« o o o 12
REGERENGZ DNV EE DB . . o e e 16
FATIVDDOOUFYTDEIE « . o o oo 16
aOxX>J LA 17
BABZLLNIL L e e e e e e e e e e 18
ERBENVES 18
O B|RPICHKET 365 20



6 EEDATZ U b XvtE—JICERTS
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E# Vinay Sajip <vinay_ sajip at red-dove dot com>

1 X logging Fa—kU7JL

logging ¥, 2V 7 bV 2 7RETENTVR L ZIGEZI o2 ARY M EBHT 220D FETT, V7 hv=
7 DRIFE L. FEDA Ny P AR LT 2 ¥ 2T logeing OFEGH L% 2 — FIZHIZ £F, 4R Mg, A
=Y TiRE N, ZHIREBT—X (Thbb, ARV IDPEIZEICELRLZ»D LOAKVWT—X) 2252
PO TEET. ANY MR, MRENZOARY MOEDLEIM S GENET, BEME. LA (level) 2

BARE (severity) £ bMHINE T,

1.1 logging ZfF5 & &

logging &, Biliz v ¥ > 7o fAEICERZBEREZHREL TWE ST, ZOHIZE. debug(), info(), warning (),
error() BXU critical() 23H D £3, logging M5 NERFLIRD 212X, XL BB X RIS R
V= VERRT:, IR T =7 VRSB TLIEI W,

ARV AT 27 &7/

EDRRVICRBEEY —IL

A Y RIA VAT Y TR
Iur o AaTEECS, 2
Y — VI DOFIR

print )

A=A NS AOE T
FELIA XY oS (Filzx
. RE DB REE D I7T)

logging.info() (7213, ZW DD DFICFEM &R J1121E logging.
debug())

RMEDT VXA LA XYM
b 2 EEDRIT

ZORIPBIONZEBDT, V7747 7TV r—>ay2BIELTE
DELE YR T 52 NE 45 warnings.warn()

TV =2 a il TEZI BBV, ZNTHANY PEFERTINE
745 logging.warning ()

HEDT VXA LA RV P
b3 —0HE

BIst ok

N oEHRZ LTI —D
o (B2 B3 —~T
B AHDLTT =NV R 7)

MEDLI =7 TV Fr—2ay FAXAAL VIZJEUT logging.error(),
logging.exception() ¥7:{F logging.critical()




oX Y BB, ZDARY PDOLNIREKRED SAFIZMIT S, 2B HEbhE T, EEDL Ly
ZOEAEPZ. DURC (EREMMETIER) hEhT0ET:

LRI WofESH

DEBUG BHIHEEZZW T2 2ICOABLYH 5 & 57, FElAEHR.

INFO HEINZBEBYDZ LRI o722 & DR,

WARNING | HEAND Z T o/, FRBMEIECEI D Z5THS (filR1F, "disk space low’) Z &
DR

ERROR IDERLBEICEID, VI b o705 WEETETTERVI L,

CRITICAL | a2 AHKDBFEITZHITONBRNWI L 2RT, BEALRT T —,

77 4L b DL UL WARNING T, logging S v 7 — IV DMICERE I N RITIUE, ZOL A EDA RV +D
HBIFENE T,

BENDE A XY ME, BRZ2GETUHINEST, BFENzA XY RT3 &ML FEZ. 2hka
UV =NVZFRRTEIETT, ZOMD LKL HEFEEZ., ZNE2T 4 A7 774 NVCEZHTZ LTI,

1.2 FHELA

Z L FEER BN

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

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

INODITEAZ YT MIEA T LTETTZE, DX caryy—chanEd:

WARNING:root:Watch out!

F 7 4L DL WARNING 72D T, INFO X vt —VR3EHNERA, BRINEX v E—JITEF. LRILD
Fore, aFXF > ZONUIH LUTREEE N, A XY FOFAT DS "Watch out!” BEFNF T, root’ DE
BESIERICLARVTL XV, HeTHALET, EEOHME, BEGC ThrR D FRcERLTEET, &
MR EL D THIAL 23,




1.3 771D logging

logging 4 XY b2 7 7 A MR T 2 DIFIIEFIC IS BHE X =V ROTRIIINERATITEEL x5, UTD
B INERT L 2 Python 4 Y X TV XEZHULEBLT, Loty yarofiZickhsirnksicL Tl
7EEW:

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 TEHE: encoding 51D BMEINE Lze URION—Y 3 ¥ H 5 WIFEEED Python TIX, T
YaA—=F 4 Y& open() MMES T 7 40 MESHEDLNE T, LOBFNICHTETVWERAD, SIFEKTE S
errors 5l80E. =V a—F4 Y7 OFDLNGETEL 5, FHAEREL LT 7 4L MEIZDOWTIX, open()
DEFa2XY P 2BHLTIES W,

ZLT, 77 ANVOHEZRHERT 2L, u /Xy —UDHERTEET

DEBUG:root:This message should go to the log file
INFO:root:S0 should this

WARNING:root:And this, too

ERROR:root:And non-ASCII stuff, too, like @Presund and Malmd

COFNEZE. BHOLEWELRZ30X U ILNUERETAHEDRLTVES, ZoITld, LEWEE
DEBUG WCRELTWADT, ®TDOX vt —INERINTVET,

RDESBAR VY EIAVF TS arTal L RALEERELEZWEEZ:

--log=INFO

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

getattr(logging, loglevel.upper())

W) a— K&V, basicConfig() D level 5IBICEITRNEEIBROLNE T, T—FDOANELZTRTL T —
FrvZ LR, XOFDESICEETLZLdHBTLE S:

# assuming loglevel is bound to the string wvalue obtained from the
# command line argument. Convert to upper case to allow the user to
# spectify —--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, ...)




basicConfig() &, debug() % info() R DML LD D FI KIS RITNERD ¥ A, ZHE —
FERR D DB ROEKEE 2 M L T2 DT, EBIIEH T 2 DR OFTH LDAT, #i FEOH L oRhRIE
no-op T3,

FREORZ VI 2EHEETT 2, 2 BHMEDOFEITICE 2 X v —J1F ezample.log WA SN E T, LU
DFETICEBZ Xy =V R EE T, EITTZHIKEHRD VRS, Lol TOMUIHLERD XS ITE X,
filemode 518 8ET 2 HENENET:

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

HAOREEEERCIZAED ETH, vl 7 7 A 3B IR, METOFITICL X vt —Jidkbh
£73,

1.4 BHoOE a—-Ihr5oOx>y

07T LAPEHDEY 2 — LT TETVWERL, ZOuXr 72D XN T 20200325 5T

# myapp . py
import logging
import mylib

def main():
logging.basicConfig(filename='myapp.log', level=logging.INFO0)
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 = FITTIUL, myapp.log TO THHERTEE 3!

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

ZD mylib.py TORR—=F, BROEY 2 —Nc—RLTEET, BB, ZOMERFEH X —2TlE, v
77 ANERZ 8T, ARV IDFHHBELNETE, 7V 5 —2arD ETHH Xvb—I03RKDh%
2223 TEFERA, AvE—YOMNEEZEBHLI-VARS, ZOF2—b Y 7N LNLEBRIIZEFa XY b

5




WEWZRDET - EROF VI Fa—EIUTIL 2BRLTIEE N,

1.5 ETF—2oO0¥>J

T —20oa 7 ERAICE. ARV PR v E—IW2 7 —< v FXFHRFV, SIBICERT—&2E2NZT
KXWV, filZIX:

import logging

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

WED, RO LS CFRRENTT:

WARNING:root:Look before you leap!

CHEOED, ARY PR v =P WCEBT -2 MET 272012, HO, % AZANVDXTINT7 +—< v b %
fioTWwET, ZIBRFEHEED /2D TT, logging ¢y 7 —Id, str.format() % string.Template D X
IBHLNWT =<y AT aryEDBRIEFNELL il IZr—<y b AT a @Y FR-rahT
WET 2, ZOEERIZIZDF 2 — MY 7ATENRE LERHA, d8MllE formatting-styles 2SR L TL 72X W,

1.6 RREINB3AYE—2DT74—IT Y FOEE

Xy =V BRRTIDIMFELNE 74—~ VEEETZICE, Fuiznwrr—<y VRIEETIHNENDD
E

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, RO LSRRI T:

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

CEOMED ., FLOBNIEINT toot’ BHALTVWET, 7+ —< v MXFINIED L I EMNTE DD —EIZ,
logrecord-attributes ® K& 2 X ¥ b2 HSBRTEE 3, HMAZHARTIE. BERD DX levelname (BERE),
message (BT =22 BL ANV M), ZhedLhrLb, ARV PPV DORI oo 0w IRRIETT
T, ZHUIRDHETHHL 3,




1.7 Xy -2 RATORMEHRIDORT

ARV POHMERZIZFRRT 212F. 7+ —~< v FXFFNT "% (asctime)s’ ZEWT L 72X W

import logging
logging.basicConfig(format=" D)

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

IO 7 +—~<y P TERREINET

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

F7 40 bOHM RO 7+ —< v ME 1SO8601 OHUE TR RINE T (LFLORTRKER) . HiF 2 KRMOD
T x—<v NEEELGEEE. DIFOFIOIZ, “basicConfig“BIED datefmt BIBUCIEE T 2 LENH D T3

import logging
logging.basicConfig(format="' ', datefmt="'Ym//d/%Y %I:7M:%S Jp')
logging.warning('is when this event was logged.')

ZTHEIRD XS ICFKRENTE T

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

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

1.8 RODXF7v7

BEARF 2 - ) T7NEINRTEDLY TS, DlPuxy rE2foTn L 2HI1iE. 2N THITL &5, logging
Ry r—=UPRMET2HDEboHD FTH, T2V RTDITUX BB ko REZLII T, UTD
I avERUOLENDDET, FOHENTELS, IFERIKAMEFI> T, RITEAZL & 5,

0¥y 7 EMRIITV WS, FROIEf ST, X Fe2dbikizDR 7 ) T MHAAATLZS W, Wl
Mo o7 DERHRZNZ 2 23H 5725, comp.lang.python Usenet group (https://groups.google.com /forum/
#lforum/comp.lang.python 22 SFHTE FF) WHMZEML T ZSE. Z25E LRV BIZIITHIES
NBTL &I,

FLEVET? $5DL EROD. BBIAALEF 2 -V TR ol OO ZHARIT L LB TEET,
Z D% T, logging-cookbook & ZE 72X\,



https://groups.google.com/forum/#!forum/comp.lang.python
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2 EjOF>IFa—rUTI
logging 74 77 VEEY 2a—ARDO7 0 —F2WD, W< O0Dh 7Y OEmEREL£F, al— »
YREI. TaNR TA—R v RTT,

e BH—IE, THV =Y ara— FHREHZMESI A VX —T = —R2RHALET,

o« NYFZIE (BA—IC Ko TERINR) v Vit kMR E/RITED £5,

o ZANRIE, XYousilikE T ArRIET S, EDMeVERERIZEEL £ 9

o 7Ax—=v XA BIAERIREINCHNEINS LA T Y M ERRELE T,

074Xy MEWRIE LogRecord 4 ¥ A X ¥ ZADIE T, logger, handler, filter, formatter DT H & b XN
EJcaN

aX>27E, Logger 7 7 ADA YAX YA (LR OH—) XYy FEMUHFT I TETINET, &4 VR
R AEGHIDH D, HRTZEHEEEREIC., Fy b (EVAR) 220 —&22 LT, MRS TVE
3o BlZIE, 'scan’ WO ERIDO O A —IX, BH— 'scan.text’, scan.html’ B & F ’scan.pdf’ DFHTT, nH—
HiE. MTHHELHDICTE, Xy FIN Ry =Y BRELLGMEIRLRLET,

OH—IZEHTEDOF R EORVWEEIZ, uXrrE2H5KEY 2 -z, UTD X5 &N Fohiz, £V 2 —
vl —=F5 22T

logger = logging.getLogger(__name__)

CHCED, B —RB ARy =Y/ EY a—ABEERZD, u A —HET T, EITARY FOorIHPRLA
Tedr, ERERNICH S 227D 5,

0 —OREEMEDIRFIE, v— e - MEINFE T, Z2ab, B debug(), info(), warning(), error()
BEU critical() ko TEbN2ulh -2 b Ed, ZALDMBIEHIZ, V—1rah—DRIHADXY v ¥
EMOHLET, TNOOEBE XYy RiE, ALBHRED>TVWET, L— R —0HFNE. v/ HIITIE
root’ ERREINEFT,

bHAA Avbt—VRBRRIEBRICHERTZIEOHEKET, 2Oy r—ITlE. 7744, HTTP
GET/POST %t~. SMTP BHTEFA =N HHDOY 7 v b, Fa2—, F72& Windows NT £ X bR
D& 5% OS HOu ZilREEAD, B/ X vt —YDEEZANTR-FINTVET, EFLIE. handler
IR oTHY b E T, #HAAADNY K575 XTItk S, FREEERD 2726, HH
ouVEEREENTEET,

TI7AN TR, EORFU I Xy E=IIIHLTH, EEEIFRESNTVERA, Fa— MU T7LDHlD X
12, basicConfig() Zffio T, HERFL (AV YA T 7 A NRY) ZFETEZET, B debug(), info(),
warning (), error() B X critical O ZFOHT L, ZNOIIREEIRESNTVRVWOZHNE T, ZL
TRESNTORITIUE, V=t T ELTERIIX vy =Y 2 P NT 2. 2 Y =)L (sys.stderr)
RIHERIC, TI7ANPDT7 4=y P2RRSINEIA v E—JITRELFT,




basicConfig() ICXB T 74N FDT 4 =<y XAy —JIFRDESTED FT:

severity:logger name:message

basicConfig() @ format ¥ —V —F5HICT7 + —~< v b XFHNEET LT, ThELETEET, 74—
<y NXFHERER T 272HDTRTDA 7Y a &, formatter-objects ZSHRL TL 2 X0,

2.1 Logging Flow

RO e 74 XY b33 logger ¥ handler # ¥ 3N 2 0% RLTOVET,

Logger flow

level of call?

Yes

Logger enabled for

Logging call in user

code
a.g.

logger.info{...)

Create
LogRecord

record?

oes a filter attache:
to logger reject the

Pass to
handlers of
current logger

h 4

Sel current.
logger to parent

Fy

logger?

s propagate lrue for
current logger?

Is there a parent

LogRecord passed to
handler

Does a filter attached
to handler reject the

Emit (includes formatting)




22 OHF—

Logger A 7Y =7 FOMHEIREL =g d, —2HE. 77V r—2a YBFETHIIA vy —Y %5
FRCTEZ LI, WODPDXY Yy RETZ TNV —2arpbMRZE5CLTVWET, Z2HI, vh—47
V7 MIEDRAy =D L TERT 20 %, GRAE (T 74V D7 4 VREEME) £72137 4 V84TV =
7 MCEOWTIELET, =2HIZ, ah—F47Y =7 MIFLZF>TWw2ITRTOBRINY R ZICHET %
B Xyt—I%EKELET,

EDDIIRLEDNLZO A —ATT 227 FDRXY v FiE, Z00H 73V —ZHHTEEXT: WEL A v E—UK
AT,

CNOEDPREXY v FOPTILfEbIET:

o Logger.setlevel() 3B =257 Xy =Y DRHECVELELIEE L £, HAAALDHELED
HCiX DEBUG 23—#%H{& <. CRITICAL 23 —&Fm< 2D 3, 72t 2R, HAED INFO rBES N
24—k INFO, WARNING, ERROR, CRITICAL @ X vt —Y L #bH 3, DEBUG X vt —J 3
HLET,

o Logger.addHandler() & Logger.removeHandler() &\ NV FIZ3 A7 =7 b euh—F7Y =7
POBEMELIFHIRLE S, NV ROV TIE NV RT THLIAERET,

o Logger.addFilter() ¥ Logger.removeFilter() 30 F—AT7 Y27 V74 NRAF T =7 b2
IMEIFHBRLE T, 7 4 AV ZIZDWTIE, filter TFHL K BBRE T,

INBHDXYy FE, ERLEITRTOOS —IERIFFHIRTUIRSBRVDIITIEH D £HA, RED 2
B 2SR T XN,

OF—AT7Y 27 IHBRESNNL, LIFOAY v FpnrXyb—I2ERL %3

e Logger.debug(), Logger.info(), Logger.warning(), Logger.error(), Logger.critical () {Fg~
T XAvb=Y XYy FRIHIELEL AT ZEEREED ML T, X v —J@FFERE T + —
~v bXFHITH D, @EOXTFIMRARMED %s, %d, % REZFLILHTERT, KD OGHEIEA v
=Y DORASNBMEIWIIGT 247227 DY R MTT, *+kwargs IZDWTIE, B 75 A Y v ¥
MEUTT 5 F —7— FiJ exc_info 72T, IS OERE 0 75T 202 ET 2 DITEVET,

o Logger.exception() & Logger.error() ¥ fl7zm s X v —I%fEH L ¥ 3, EWIX Logger.
exception() WA X v 7 bL—RE—fIZX Y T 52522 TT, FINNY RSTREIES XH1cLT
(SR-J AN

o Logger.log() 37 LV ZHRIZTIEE LTRITID $9, ZhE ERBEFLEENZr 7L L
BORYy FERES XD DLa—FENZIRDETH, HEOR LNV EES e N TEET,

getLogger ) X, HEINAUIZ DFREEDLRID., Z 5 TRITIUL root DBEH—A4 VARV ANDSREIRL
T3, B —DHFEL Y A FRYID OFEMEER L $3, FAUKLRIT getlogger ) ZEBEINUH L7125
G A—oal—F79 7 " NOBRPEEINET, BBV A M2 Foku b =3V R+ Eioah—DFT

10



T, 722 2R, AP foo THRUN—»H o728 LT, foo.bar, foo.bar.baz, foo.bam ¥ W\ o 7=HHETD 1
A —=IEFTRT foo DFHRITARD FF,

07—, BMLANIL (effective level) DBEZDH D F3, 0 —IT L RUDHIRINICERIE S TWRIT U,
ROV DL RANRZDHEML e LTEDLDRE T, BOLNAHDRESNRTIUR. ED DL ~ILHTE
o, LUREARIC, BHRINCEESNZLANAREO» 2 FTHEIEENE T, L—bed -k BHFHR
HIRLSNAPRESNTVET (F7 40 FTIE WARNING TF)o ANV MEUETI0ERET L E, nh—
DEML AV EF ST, AR PO —DANAY FIRZEINLEI2NPRDONET,

TFOH—R@EA =Y 2RO T —DNY RIREAET, 0D, 77V r—>ayhfioTniaIxTon
H=D2DDNY FIZERLTHETILEEDHYEEA, by L RNLDOBT—DdDANY RIEITHRE
LTBOWTRBREZIGLTFr A —2ERNTUIT55 TS, (L2L. B —OD propagate JEE% False WCERET
5T, afEeiflcExd, )

23 \> k3

Handler 4 7Y =7 NIV LR 7 X vt =Y % (BRI Ry =Y DHRANEIEDNT) A2 R J DIEES N
NFIRD 3T % 2 IBERFiB 9, Logger 7Y =7 MZIX addHandler() XY v KT 0 AL o>
FoZEBMTA2IEDTEET, fle LT, 277V —>aryPBPIRTOBITRAvL—I%077 7 4L,
error L EDITRTOR IR vt —I % EEHIIZ, critical DX v 2 —JFFTRXRTA—L7 FLRIZ, TNEN
ED7nEe LET, ZOBAE. 3 OD[EBDNY FINENZNDERLE L 5/II6 U TRHEITR D £5,

ZDI7ATIVIEZLDNY RIDPHEINTVET (BRHABGNYRZ 2L TIZEV) 2, Z20F2—1
VJ 7L TlE StreamHandler ¥ FileHandler 72} & HICHLD FITE T,

TV =2 a VHEBECE > TAY R IR ETRICTEREXY v REMARLATOET, HARAAD
NYRIATI =7 bMS (DFDBEAY FI2ELRW) BRECBGRD 2NV FIDXY v Fld. ROK
FERDXY v RIEZPTL & S:

o setlevel() XYV v FiE, v A —F 7Y =7 M OHE RIS, BEYRERICIRD 71 6 2 RERHIK
WRAIEEREELE T, 28 2 0% setlevel) XV v FRHZDTL £ IHM? B —THREIND LA
ME, T EANAY FIRCEARBLAEDR v b=V R ETHRDET, NV FITRESNS LI,
NYRIMEDR v —VREIREDPRDET,

e setFormatter() TI DY KIW#HH S % Formatter 7 =27 M EERL 3,

e addFilter() B XU removeFilter() EFNEFNRANAY FIADT 4 NEF T 27 + DIRE L R Z2AT
WEJ,

7V —2aryDa— FHTE Handler DA Y AR VAR EHEA Y AZ U Z{LL TE-TIER D 8 A, 8b
DIZ, Handler 7 7 RAETARTDONY RIDPFFONEAL VX =T 2 A RABERL. T77ADPMEZS (LI
A—NFA4 FTES) WL OHDT 74V FDIRSZFNEHEL 7,

11



24 74— vAR

TA—=<vEZATI 27 MIEKNRE 7 Xy t—YDIEF, MEBLUCNELTRELET, K IATDH S
logging.Handler Y IXE->T, 77V r—>a>yDa—RE 74— v RIITRA%A VAR ALLTHHNE
BFAo FFAlRIRZ W E IR W TV 5= a VTR I A=~ v ROV T I RS0 DD FIT, av
AN RIFI=ZDODF T a B BERDET - XAvk—IDT7 x—<v bXFH, HND T +—~ v FXFH
AR A NAERT T,

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

T x—<v MXFINMBIEZX R VIGEEZ. T 74NV T vE—UFHENE T, £/ A 73—~
WABEXRWVEEIE. T 74V FTURDO 74—~y FBFIHINET:

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

T, REICIVHPMNEET, style 3%, ', DVWFOHLTT, —DfEESINRTI "% DTS,

style 28 "% DFAH. X vt —I 7+ —<v MXFHITIE %(<dictionary key>)s KD BEECFH|HMFH AL
F9; F—WKHHETE 2 EMERE logrecord-attributes IKXF L INTOVE T, style 23 " DFAH, Xvt—
74—y MXFINE (F—T7— FEIEEMS) str.format() L HIELL 72D 3, style 23 '8 OFH, X vt—
74— v bXFFHF string. Template.substitute) THfF SN TVWE2dD L —HL £,

N—=Yar 32 TEH: style RTXA—XPBMEINFE LT,

ﬁ@X/% DT =y FXFINE. ADFHARTWEROEIL, X vt —YDFAE, BXUXvE—IDH
. EFZICH AL 3

74—y RE PR ETE LB M- T, ERILZ X TR L LT, 77 40 LT, tine.
localtime() DMEDLNE T, FED 7+ -V v XA VARXVAZH L TINELEETB3I2E A VARV AD
converter )&% time.localtime() % time.gmtime() X HUBH%E D OBBICHEL T IV, T
D7 A=y RA VAR AN LTI EEET 2123, fIZEETOorF Y ZIL%Z GMT TRRT 51203,
T4 —<v&RIT7AD converter BMHE%Z (GMT RO time.gmtime IZ) REL T L&V,

2.5 OF VI DRIFRTE

Iuro<id, n¥r ok JEEOGIETRETEET:

1. LROFEERA Y v REEUEH T Python 22— FEIIRIICE>T, ai—, "Y' KFF, ZLTI7 4+ —<v
RELRRT B,

2. uF U IRET 7 ANVEED, Zk fileConfig() BAEE - THiAIAL,

3. REMHMOFHFHZIED, £ % dictConfig() PIRUCIE T,
12




ED 2 DDFERFUTOWTIE, logging-config-api T L TWE T, LIFOHITIE, Python 2— FZ2ffio T,
ETHMHLa S — aryY =AY I ZLTHER 7 - v XERELTVWET:

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('/ (asctime)s = J(name)s - J/(levelname)s = J(message)s')

# 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')

CDET2a—NANEFEFTTBEE, a~v U P54 ko THUToOM R RINET

$ 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

DUR® Python €Y a—id, ah—, NV R, 74— v XEIFLAY EROFIEFET XS WERLTWE
T, ATV =7 VARIBERD 5

import logging
import logging.config

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

# create logger

logger = logging.getLogger('simpleExample')

(RDR=212Hi <)
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(FIDR—T 5 D X)

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

logger.critical('critical message')

Z U ‘logging.conf' 7 7 £ MZELE T 26T

[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 - %(levelnam

datefmt=

e)s - %(message)s

HAE, FEZ 7 A NMCESLFle 20T 0WEE T

$ python simple_logging_ config.py

2005-03-19 15:38:55,977 - simpleExample -
2005-03-19 15:38:55,979 - simpleExample -
2005-03-19 15:38:56,054 - simpleExample -
2005-03-19 15:38:56,055 - simpleExample -
2005-03-19 15:38:56,130 - simpleExample -

DEBUG - debug message

INFO - info message

WARNING - warn message
ERROR - error message
CRITICAL - critical message

14




ZOED, BET 7 ANVDHFHEZ, FRIBEL a— g, Ea—EpuFxrrrar s 2EZ03 k5
WS T, Python 2— FOAEI DA LERTHET,

EE: fileConfig() BAEUEIT 7 4V M54 disable_existing_loggers ZH(D. %A HEEDDITT
7 4V MEX True IZR>TVWET, ZHEHRTZOLLIDOND LNERAL. £H5TRVLDLNEE
Ao EWVI DX, BRETHRANCHEE L2 7R (LB ZDOH 7 F ) ZFRWT, fileConfig() IWFN
HENIFNCFEELIFL - e =2 L L TLES DO TS, KDFFRIIZV 77 L U R 25
L. 205 ZO58UC False ZHHEL T LI W,

dictConfig() WCIE L7HEHF T, ¥ — disable_existing loggers II7 —/UHZIEET H I &N TE, &
HTHELLRDP o LBEIXT 74V 1T True EERESNET, 2552 LTHIL b —EIH{LHH)
ELETH, CHRBDREDEALDDOTROLS LLEEA - ZOHEIE. BRI F —IC False ZHE
LTLEZ W,

BRBUREZ 7 A NVTBHEINS 7 5 2413, logging EY 2 — LI L THFNTH 25, BH DA > R— MMEHE 2
> TR N B HEXTH ZETRIFIUIRD £ A, - T, (logging €Y 2 —/LIZHNT7R) WatchedFileHandler
%7213 (Python 4 ¥R — F>¥ZX & LT mypackage 23R % & %, %y & — mypackage DE 2 —/L mymodule
TERS NP T RIZ) mypackage .mymodule.MyHandler D X5 S0 0MH X £ 3,

Python 3.2 Tld, u¥ Y 72 ETL2DIH L, HHFICKEBEMER -2 FEMEAINE L, 2L L
TR LZ2BE 7 7 A MTED K IR K B HBED EMRZIBEE L. L w7 IV r—2 a vy 7 7mfikidzo
XYy AR E T, Python OFFEZH o TREEREZRET L. HHFIIMOARIIHMR 2DT. REDE
REDIELD £3, FlZiE. JSON 7 4 —<v bDFET 7 4 . YAML QWHEFEHEAE 2 7UE YAML 7 + —
<~y bDT7 7 ANEM ST, REFELHRTEET, £/, b5 AA. Python a— FTEHEEZMEL. Y7y
b % L C pickle (b XN /2R EZIIIE R Y, 77V 75— a Y TERED VRPN T THHEIET,

TRkl AUEREz, #HEPRCEDSLS YAML 74 =<y P LTHEWVWALLDTT:

version: 1
formatters:
simple:
format: 'Y (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

(RDR=1ZHE<)
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(FIDR=I 5 DfEE)

root:
level: DEBUG

handlers: [console]

HEEHo7zu X OV TEHMI. logging-config-api ZZHRL TL 72X W0,

2.6 RIEREDVEZSNBVEESHBD

Kd

¥V IRERETSEZohRVWE, aFXF U AR P EHAOLRFRRRSRVDIZ, ARV MNEHAITE Y
RIBROPERNI DD T, ZORWTD logging 28y 77— DR S FHWiZ, Python D AN—Y 3 Tk
Di\é—o

Python 3.2 X DREiDAN— a »TlE, RE2FEVIZLIRO@ED T3
o logging.raiseExceptions 7% False (H|ME—F) 2o, ARV MIBR-THTHNE T,

o logging.raiseExceptions ¥ True (BAFE—F) 5. X v+ — 'No handlers could be found for logger
XY.Z —ERREINET,

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

o A RY MI, logging.lastResort WIEIZ Nz THREFENY F I ZEHLTCHAIZINE T, TONW
HHEANY PR EALB T —ICHBERLTEL S, A XY MRl X v —Y ZBIED sys.stderr DfE
ZZ# < StreamHandler D XS WEHELEF (Lo T, H502 VXA L7 FOMRBKMENET),
Ay =N LTT7+ =<y MITONERA - BOA RV FEIBX v =Y DHIFENE T, »
Y FI DUV WARNING (2t v b &, ZHEDERENPRERINTOARY bBHAEET,

3.2 XD HIOENEIZ T 5272912, logging.lastResort % None WiRET DI L b TEET,

27 SAT7ZV0H0OFX > T DERE

Xy IS5 477 VERETLIEXIE. FA4AT770REDL IuaFrreMsor, flEEbhTtns
OH—DAFTRER, FF2 XY MILTELIRETT, BF VY TDRERXDVTIE, W ODPEZTEIREZD
EBHNFET, HoTWET TV r—2arPuFrre2fioT0wiad T, 7477V a—FBuFxr 72Ul
T v, (AOECHEH L7z & 512) EAE WARNING DL ED A R + 23, sys.stderr KRRINE T, IODERE
DT 7 AN FDRBFNE Bz EnFET,

fAISPOHEHT, BF VIR EDPBREINTOVRVE B v —IV%FR TEELBEV RS, DRIEDIA TS
VO by L Rrad—ififd LW AY RS Z2ROMIIohnEd, ZONY FIRMBMELIRVE WS 22T
T, BTDIATI7VARY MTHLTAY RIBPRONPEDT, Xvtbt—IWRREINBZZEHTFET, 74
TI2VDL—YFR7 SV r =2 a Y TOFHADEDIIaF Y IERELZL, TREBZL Y RIZEMT
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LRETL LI, ZLTLRADNHEUNIREINZS, 9477V a— FHATREINZax >y 7O LIk,
BEBYZONY RIICHNEZEZ XS 1RD T,

fild L7RWw Y R F NullHandler (Python 3.1 DIRE) i, logging Xy 7 —JWZEENE T, ZONY FFTDA
VARV ARE, (AFXVITRENZLINTVIRNEZIZIAT7VDRT ARV % sys.stderr ITHEE7K<
BWEDS) 94 77V 0AFMZEMTHEOLNS by LAV =IO I ENET, 7477V foollkd TN
TORX V7M., foox’, fooxy ZOMICEHTI2HMMOU N —ICX o TREINDKS:

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

ETUTLEATLIRPEONZTL x5, HBIPEROIA 75V ZEDHIT RS, EES NI v —HKITHIZ
'foo’ TIE7 <, ’orgname.foo’ 124D £,

FR: 73U 0aH—ICIE. NullHandler MADN\Y RS EBIMLAEW Z e 2R HEREL T, Jhud, »
VRIS DEEN, BREDIATIVEMES 7 TV r— a VHEECHEET A 06TY, 7V —> a U
RBEZ, MR RBWERY, 207 SV r—aYiCEDAY RSBRREDHELTVEILZH>TVWET, NV RS
ZORYAY FOHRT IATLES &, 2=y FTRA MR L TRBERZIGU 20 7R 5ET 20N THB LI E
A,

3 Ax>ILAIL

07 LRV OBEIRMLTOERD IS ICEZATVWET, TASLEREARWICEDTTLNLEERLZWVWADED
DBHDT, ERTBLNILZHEFED LD BT B =D BRI ESREICR D 3, & LEIED M
DLNIVEFRICE 2726, BFOEIZ EEEINZOLEIZRDONE T,

LRI #fis
CRITICAL | 50
ERROR 40
WARNING | 30
INFO 20
DEBUG 10
NOTSET 0

LAVER A —ICBEMT 2 28 HTE, BREPRET 228 b, RIFS N0 FElEEE Z it AR TERICE
FTEHIEHTEET, BTN LTRIERAY Yy RPEUHENZ ., B —FHLDL Ve XY v FIEY
HUKREEM TSNV EREBELE T, 0 —DLNAHRXY v RKIECHLO L~V X D dEWEA, EBED
07Xy =3 EREINETA, U THIIOTTREZHI#ET 2 72D DEANZ A H =X LTT,

17




07k E B X v —Il% LogRecord 7 7 ADA Y AR YA LTI ya—RENET, ul—2hHi4 N>
FEEBICR ZHAT R RE LSS, B X v —Ih 5 LogRecord 4 ¥ AR Y ADERINE T,

O ENE Xy = NV F T (handlers) B LTT 4 Ay FEBIZLhrTIONET, NV F I
Handler 7 Z ADH 727 7 ADA Y AR Y AT, BV E N7z (LogRecord TEXD) X vt —Ih, ZDX vy
L=V DEEMNRELZMEFE (Z F2—F, $R-FTFRIDRAX Y 7, Y RAT7 LEHE, FHRE) fT7E5<
X FaHENERbET, NV FIREBFREDOH IEEZ BRI SN LogRecord £ Y ARV ANEINE T, &
vl =% 0 AL LD Y FF% (Logger @ addHandler() XY v F) TREfII2 2 TE¥F, vh—I1IC
EEEEMNT SN FIIMAT, AA—DLEMICHZOH—IARTICEEMIFONTZNY RS 23X v £ —
VERNET RO HEINE T (272 L e —D propagate 7 7 7 false fHICE Yy PINTVWEHARRE E
T ZOHEER. HENY FIADEMIZZ ZTIEED £5),

Al —FERIC, NY R ZIEBEEMT SN LNV RO N TEET, AV RF70LMEed—DL L
CREILAET, 740X LTHZEET, AN RIBHEARY P EEBICUET 2 2 E LS. enit() X
Yy FhfEbh, Xvte—YFHNBIGEELET, FLAYDI—VERD Handler DYV 775 AT, TD
emit() A —NFA NFTE2RENDSLTL &k,

3.1 ARZLLARI

HMBDL NV ERT S I CEFARETTA, BHATIEZL, EER LEEFEOL AR INE T, LAl A X
RAVNUDBRERCHET 250, LNLVOERIWIERBEREZILOINET, 14TV OREDKE. hRX4&
LLRNILZERTBCLRETHBEVTATT X DBEET, ZHE BEROIA 77V DIEENRAZIEED A
ARKLANVEERT D, BRAONTLHENRZR2 5477V TRRLZEKRIZKD 257D, HREEN ZLZH
EEZIFERT 2008 R E05TT,

4 BRIBRNVES

FJED Handler 7 7 A Z. Z L OfERY 77 5 anigtahcnE 3.
1. StreamHandler f Y AX Y R, X vt —YZRA MY =L (F7ANVEAA TSI 27 M) ITED T,
2. FileHandler £ Y AR Y RF, A vt —IS T4 AT 77 A NCEDET,

3. BaseRotatingHandler . H2ME TR 7 7 A VEZWIRSEEINY FIDORKY XA TT, Z
NEEEAVRAZ AL T 2 ERERINATVER A, b DIZ, RotatingFileHandler %
TimedRotatingFileHandler Z{#HH L T 72X\,

4. RotatingFileHandler 4 Y AX Y AF, X vt —Y%F 4 A7 77 A NMED, RkunZ 774 e n
77 7 ANMERZYR—-TLET,

5. TimedRotatingFileHandler 4 Y A X Y RIF, X vt —I% T4 AT 774 MIED, v 7 7 L L2k
FERFED A > R— L TIERL T,
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6. SocketHandler 4 ¥ 2 & Y RE, TCP/IP Y7 v FZAXA vt —Y%REDET, N—Yar 34 »nb,
Unix FXA Y7y I R—FENFET,

7. DatagramHandler f YA X Y RIZ UDP V7 v MIX vt —I%EDE T, N—Tar 34 256, Unix
FXA YTy b R—-PENET,

8. SMTPHandler £ Y AR Y RAlF, X vt—I % ERENS email 7 FLRIZED £9,

9. SysLogHandler 4 YA X Y RIZ, Xvt—U%, BELHIFYE— <> 2D, Unix syslog daemon &
ED T,

10. NTEventLogHandler 4 ¥ A& ¥ Rk, X vt —% Windows NT/2000/XP 4 XY e IZiED 55

11. MemoryHandler f Y AX Y RiF, X vt —I%, FEDHEENM- SN LEIIHEINE. XEVHDNY
7 7ITED 9

12. HTTPHandler 4 Y A X Y RlZ, A vt —T%, GET ¥7213 POST &t~ > F 4 Z A% {Hio T, HTTP #—~
IZED £5,

13. WatchedFileHandler 4 Y ARV R, RF¥ VI TRHDT7 7 ANEERLET, 77 A LDPEREIND
Y. FDT7 7 ANBEHAT SN, 77 ANEEM o THOHEPNE T, ZONY K F1E Unix ROT AT AL
DAEFTF, Windows 1F. LR TWAEOEELZYR—TF L TVWERA,

14. QueueHandler 4 ¥ A& ¥ RiX, queue E¥ 2 — /L% multiprocessing E¥ 2 — /LR ¥ THEINLTH
2F 212X vt—I%%ED FF, instances send messages to a queue, such as those implemented in

the queue or multiprocessing modules.

15. NullHandler £ YA X Y RlF, TF7—R v LTRAIS LEEA, I, 7477 VHREEI R
XU RNV, FATIVDI—FRaF L I ERTEL THLTH 'No handlers could be found
for logger XXX’ X vt =Y 2R RS RWEECHEONET, F#LWERI 17700 kH00
FUUDEE 2BRLTLIES W,

N— a ¥ 3.1 TEM: NullHandler 7 7 &,
N— g v 3.2 TEM: QueueHandler 7 7 &,

a7 logging % v & — 3 T, NullHandler, StreamHandler ¥ & {f FileHandler 7 7 ANTHRIN TV E T,
ZOMDANY FZE, HTEY 2—1D logging.handlers TEREINTWVWET, FRERERIEDDDY T
EY a2—Jl, logging.config HH FTF, )

07Xyt —I&, Formatter 77 ADA VY ARXAVRAEBELT7+—~y MELTHOLERREINET, ZDA ¥
AR A, Y% HEETEEHETHES DWKEYR 7 +—~ v P XFHITHib I E 3,

BRDORR vy —I%—FELT7 4 —~v MLT %1213, BufferingFormatter DX E5, (—EHDOXFFDZEN
ZHTHEAINS) 74—y PXFINIMA. ANy X L =571 —<v PXFIHREINTVE T,

OH—LANLVBIU/EREANY RITLARIHEDIL T 4 VR ) Y 7 THHTRIFUR, Filter DA Y AKX VR
% Logger & Handler f Y AX Y ADMJTIC (addFilter() ZBLT) MAZ I LD TEET, Xvtk—I DA
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MEITAENS, BT —b NV RFT7H, ETDT7 4 NRIZHANERDET, 74 LZDWTRNBEEEZIRL -
5, Xvt—YDNHIXREITFONTEA,

HARD Filter BHETIX, FFED U —HTODI 4 NR ) IR TEET, ZOBEENHDLONZ v, BRI -n
H—IEONTRX = ZDFEIR T4 VR EEY, ZOMITELr INET,

5 AOJEFRPICKEET 365

logging Sy 7 —2i3, B 7 2R L TWAHICE Z 2002 MAAD XS ITREIEATVWET, Zhid v
GUERA XY PR TV EIHICHAETZ2 T — (B RROBEI AR, 2y P72 FREMORKDOTT —) 12
KoTuJEReHIT 27 7V r— a VPRI T LARVWE ST 5729 TT,

SystemExit & KeyboardInterrupt flFMHIR L THMAAENEH A, Handler 77 7 AD emit() XY v ¥
DONHEE Z 2 FFHiE, handleError() XY v FIZEINET,

Handler @ handleError() ®F 7 4 /L FEEIX, Y 2 — )L L~LEH raiseExceptions PiREZIN TS
MEIDF v I LET, RESNTVWAEED, PL—RANy 7 sys.stderr ICHNEINET, HESINTH
BWIE S, FISMNIRAAEN T T,

EMR: raiseExceptions O7 7 # /L MHIE True TY, . FFROBITEZ 2 ¥ ARAIMNIOWTHIER
EALTIELWLWASTY, FHEHBRETIX raiseExceptions % False WHRET LI 2 BEIOHLET,

6 FEDAT I rEXvE—JICERTS

MO Z2 ZTRITHITIE, ARV IZ2ERT I ZCEINLA v —IDBXFHTHLERELTVEL
2o LD L. ZNEHE—DFRENETED D FRA, Xv bt =YL L TEEDA T2 2 ETZENTESE
T, ZLTC, BFX VI IVRTADBEDLX TV 27 Ve XFHINRBRICERT 20BN DI E, A 7271 D
_str__ O XYy RPMCHINE T, EBE Z5 LR, XFHRHEZHAET 2 2222y s 2
MWTEFT - flXIL, SocketHandler &, A N> b% pickle LTHhy b7 —27 L TCEfET R8T IHAL
S

7 &=E1k

message 5 DOEIFIE, DEWCRZETEREINET, LOLAENS, uliix Yy FIZETSIREZHET S
RUTHaAR MNP 2GBERHDET, al—PRIZARY M2IETER6, ZOHELZHILZVEEZ S0
L ERA, E5F20%PET 579D isEnabledFor() XY v FEIERZ LB TEET, ZDXY v Fid5l
BUZLARVEE T, ZDOLLVDOIESH LIZX LT Logger 234 XY M EERT 275 true ZIRLET, 2D
X a—rFEHEL LN TEXT:
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if logger.isEnabledFor(logging.DEBUG) :

logger.debug('Message with , expensive_funcl(),

expensive_func2())

CDXSICFT B, v —DEA DEBUG kD FICHREZIN TV 3G, expensive_funcl() &
expensive_func2() OMEUH LIFTHONER A,

AR: H25HEO —ZXTIld. isEnabledFor ) ZRHED DR 7HHFT 2 XD b EMMICR2BENDHD 7 (=
& ZZHRIR L ARUEER B T —BEE O LMD AICHE SN THT, BH —DEI A A PENTWD K5 R5H
TF)e EDES BRI —R (BBVIEEA F A —FHTAY v FIFRH L& BT 720 8)8) 1%, isEnabledFor ()
RRZOD—AMZDLARBA VARV AZERE L Txy vy al, XYy R2HEAFRET2O D IERIERY
TF, EOESRF vy affild. (Fo7d —RUTIRD D TRAN) OF Y VEERT TV r— 3 ¥ EfFH
WKEINICEE X NBEICOABHENRNETL £ 5,

LT, TARO ZTERPIED LNZ DI OVWT I Y FiERay ta— L E2RELY T3, FEDOT I r—
PaY TTELIREMLEDD T, ZHE, B 7EHROBORERUIEERIT 27-DICTEZ DY A FTT

FELBER ThZzBT35E

MEOCH L2SE 25 | logging._srcfile % None 12§ %, ZDZ IZXD sys._getframe() FEUH L %
LATHON T2 | BT 2 Z e AHK, PyPy O X 57288 (sys. _getframe () D@ LA IR W) 123
ERCAGE:S WTEEEDOBITTLS £5

ALy F1E#H. logging.logThreads % 0 T3 %,

7ut 2 1E#. logging.logProcesses % 0 123 %,

72, a7 logging £ a2 — U DREERWRBRAY FILTEZEATVE ZLIZERLTLEE W, logging.
handlers ¥ logging.config %4 ¥R —F LARFIUE ROBATVEHETSZIEHD EVA,

2E:

logging €Y a—Jl logging €2 —1D API V7 7L VX,

logging.config EY a—Jl logging € 2 —VOBREEFE API TI,
logging.handlers €Y a—Jl logging €Y 2 —WIZEHEEN S, BRZANY FFTI,

= SN A A A4
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