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def decorated_by(func):

func.__doc__ += "\nDecorated by decorated_by. "
return func
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def add(x, Yy):

return x +y

BRI docstring AL —ATHRE R FATH o {RAI{E Python ) Shell X} i% ek £izAT
Help @74, AUAEHE BN 74T N IR ids N T 1) add R #7541«

def add(x, Yy):

return x +y
add = decorated_by(add)

DR AT help 41501 44

Help on function add in module _ main__:

add(x, y)
Return the sum of x and y.
Decorated by decorated_by.
(END)

KR T A 2?7 K9l @ 3Mid BT add BREUIK_doc J& 1, S5 IR 15k i1 e £
PO

1.2 ZEimSEFiEE

K2 BT e N G AT A 28 KB ek 20, A ATT R B ot 1) e 2% R BV SR, 1
T AR R HR 5 | H I ARG 2 4R

B (t o2 ok 1 ), B LoE ORI, g e AR AR, AR5 LA
sk 110 oR ESUR 25 A ) 7 44 sk AN T H

[AItk, Python 2.5 JAZEAM#s 71N THRFRIITEE . et ()0 FH 2l o 7 e i (1) 24 FR
R — D@ TP, FEAEPR o £50% B 2 BRI —AT (A5 B xR 2% 1 7 % 44 ) ok
SEILE

FIHERE— F WAL J6 K decorated by 21w H 1] add 777k

@decorated_by
def add(x, Yy):

return x +y

AR, XBEEA % @decorated by $efit7iEB 4 . RBOZEEMmAA — A M 47
B XN ZEOERAN IS R ARG O R, &5 2 — M AL S E k%5 4,
%N PR S5 TR

VVEVE SRVFAE B BRI BN 2y, AT ARAE B 25 &) ) 15 9 HLnT DA B R 3
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PRI A b P A7 il v it €7 44 decorated_by W HH 3 add 1977 0 LF2 —FEH). H LA
add B &L, SRJG LRI decorated by K H Ak
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@also_decorated_by

@decorated_by

def add(x, y):

""""'Return the sum of x and y.
return x +vy

R AR RSO add BREL, RISV H decorated by Zifidy . 1Zdetige ik [H]
T AN R B (LE G B S A s AR — A, IR %4 also_decorated by iR,
also_decorated_by A 1 [FIFEIISENS, 45 F R4 RIS add sR%L.

Plid, $etfids decorated by HIN LT T i AR AEEVE A2 AH R«

add = decorated_by(add)

HI T PSR A 5% s 491 L T (A QRS AE T A 7D

add = also_decorated_by(decorated_by(add))

TEIX PRI OLT , SEHACR I e S 22148 also_decorated by. {HIZ, Jetfidsimy
R BRI B, X5 e B AT (el N 10 A2 AR TR o A R [l R e st A
FEAL G PR B IR O0 T, R — 8 S SE MR N B B T, DL S I O S
AR EE AN -
add = also_decorated_by(decorated_by(add)) # First, get a return value for
# “decorated_by(add)".

add = also_decorated_by(decorated_by(add)) # Send that return value to
# “also_decorated_by".

A 7R e, TR E RO add PREL

@also_decorated_by
@decorated_by
def add(x, Yy):

return x +y
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RIE, &M 4% @decorated by, FE¥FILAEN add eREL I 72

@also_decorated_by
@decorated_by
def add(x, Yy):

return x +y

@decorated by EREUR [F] [ AT B B(AEARBIH, 2 add PESUIRAS). IR [FIME
PE8 G P R R I% 45 @also_decorated by
@also_decorated_by

@decorated_by
def add(x, Yy):

return x +y

O Y2 i 4 R 75 B — A TR i, RIS N F R R AR 2 R,
Py A T

1.3 AEffERKIRS

Python A i AL IR 2 G5 e M ds A, I HAR 225 HI T HORTHEZE R A e AT 153
W DI6E.

B, R B AN K BT EAN T LX) S, W] LY H @classmethod 5%
@staticmethod Ziflids, EANEARHEZER &85« mock BIH(HI T H.o0illik, 7 Python 3.3
DL B8 0 AR AE 22 ) S5 VF 8 @mock.patch B @mock.patch.object 1 4 2 1fi#s .

— s LT H i ] 3E i 4% o Django( F T Python 1) WL Web HE 48) {H
@login_required {F A3ty , AV RN RTREH P BOUE A Re BB — M€ il I
HAEFH @permission_ required I H 5 HAR KA R PR M. Flask(5)— > WK Web HEZL) i
@app.route 78 44 72 Y] URL 5 90 W28 U7 ) 3X 28 URI I Braz A7 1 ek iz 8] i ik

Celery(# WLI#) Python fF45124T TH ) 4 @task Mg Kbr IR sk U&7 0 0
FE55 o AR L Br iR W] Task S SAF], H K ) B A 458 FH 2600 88 i/ — A D7 (8 1Y) AP

1.4 HEEIMIHIIER

Fetiae e it T — Rl b i JORS L, “FESRE AL E, FRAREOXANMRE T I 2h
REF B Betfids g ST T W UFI, e B AL ELS i B I o

et AR HR AL (T LUAR 75 5 1t AN R S50 A AN RS B e i ) e 410 5 St it e o
SRTEAMBRA . AR, B detias e i B S H., B Ve A6 TAE AR T
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1.5 RmEEIHZHIATHL

£ Python [N FH RS R AR e A JLAMER L O 26 4 5 285 00 25 1) 461 o
1.5.1 MihnThee

RS 2R i o AL I B ph R AEEIRA T BB i g ¥ 2 AT B SRS A (K Bh g o 35X
FIREAL RS A B0y« e ol B 4 A s B[] 5 7 & A5 I o

1.5.2 HEEEYHEEIGRMN

At T AV BIAL 1 25 e U R B S EUR B, AT AR S HE Y (1) — Bk Bl %
R AR . BN, SEMias vl DA IR 45 AUNE AT S e 2R AL, Bl — 2
At [P 5 UEFRAECR 5 B A 4AAH R ], @requires_ints ZETi#s )

et m ) DS B B A R S bk (R 25 o SRR BR ESR B — AN B AR (1) Python
MG NFN RT3, H B 2 5y — i R e Ak UK s (n JSON B8 YAML), X
K2R U i H A

A LA 2% S B O e R A TS B, X L B i S e .
@mock.patch A 2 X R E], B E (5 1 5 A S8 A0 e Bt 7 —ME R B
fr B ZE A ) mock X4 .

1.5.3 EHEGEM

MR, A A A B M R BTl ——01 0, FEAR 53847 de FE M — MESS, 5L
B AT AS 5 AL BEES IRRE e AT i A A\ B L AR D e BOE AT 1 AR SR T
LA FH R 25 A o

1.6 REZEiH=E

BEMMA DO IXAE A R (GHH )R S AR (T 3 ] e B D e — 24, JF R (el
AR R B T LA s 1 P s o

MR RIS 2 I 2R A R B (i A2 R A 2 ), Sl
TR A B o BRI — i B, TR R ORMLAS RG], SR ATV Il A BE A o
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1.6.1 #ERHBI: BECEMRE

5 RGN TR A ] 2 1) pR AT R -

registry = []

def register(decorated):
registry.append(decorated)
return decorated

register /72 AL /M IR Y o B BTN — ML B S HL 1S BRI
SR I IR [0 A AR PR T 1o ATAR $2U register 2E1M 2% I 7 VA ACK A H & B I3 registry
@register

def foo():
return 3

@register
def bar():
return 5

USR5 R, AT AR S i M 51 HLAE N 3R A T RR

answers = []
for func in registry:
answers.append(func())

answers FIRHPILINALE T3, 510 IXJE Y B EURILIPAAT I, Bk [l e 4 B
#l| answers.

AILAAERECEN AT 2 SOW . B, K 877 imBEMRI T, DB R 7R
BEFOFAT R IAT B XIRE. XHEAT A registry JE I BE AL PLX R DL -

class Registry(object):

def __init__(self):
self._functions = []

def register(self, decorated):
self._functions.append(decorated)
return decorated

def run_all(self, *args, **kwargs):
return_values = []
for func in self._functions:
return_values._append(func(*args, **kwargs))
return return_values

FEZIETEATE 2 register J7 15— —— 0 RAR LLRT—FE AR k98 5
AR AR AT o BB self VNS AN SR BR AT T5E), IF LF 2 ek
WA A LA BB K
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LA RE MRS, AT DA e @ iR . HE 2 mT BIEZ AR+
TEA R — ARG W PR

a
b

Registry()
Registry()

@a.register
def foo(x=3):
return x

@b.register
def bar(x=5):
return x

@a.register

@b.register

def baz(x=7):
return x

EATAR R MR B run_all 5k R ARR A H T 45 21
a.run_allQ # [3, 7]

b.run_all() # [5, 7]

AR, run_all JTVERESHEZ SR, 84T N S BUE N R )Z R

a.run_all(x=4) # [4, 4]
1.6.2 #MITATEERS

XA AR H R, RO g s U AER B SR A MRS, (H2, $ATH
BMTTVERS, TR IS T RN I AE. A, AT LUGR [ — NS 4 o gE H (I ) 7E R
Ay R R Y e b 5 3 1 R iR Y e

1 =M ERREBNE

N AR A A, R BR BRI T SR Y, A DR A -

def requires_ints(decorated):
def inner(*args, **kwargs):
# Get any values that may have been sent as keyword arguments.
kwarg_values = [1 for i1 in kwargs.values()]

# lterate over every value sent to the decorated method, and
# ensure that each one is an integer; raise TypeError if not.
for arg in list(args) + kwarg_values:
if not isinstance(arg, int):
raise TypeError("%s only accepts integers as arguments.” %
decorated.__name_ )
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# Run the decorated method, and return the result.
return decorated(*args, **kwargs)
return inner

KERAETHA?

ettty H & & requires_ints. ‘EHM—AS4U: decorated, EIHReMinnl i si%l. %¢
i P — A ) FA A R BN AT FH R 2, BUASHB R 3 innero 2R EUSAX T B 2qm
7%

T L 75 B — AN RO H require_ints 2&4Mi'e, 7 LUE I SR 45

@requires_ints
def foo(x, VYy):

return x +y

T BT help(foo) 273 EI 1 N 7% :

Help on function inner in module _ main__:

inner(*args, **kwargs)

(END)

KPR foo AL inner BRHL, 1 AN JEMRES JERAL E T REL. 412 RI81T foo(3.5), 54!
FAENBIZX AN S EGEZAT inner B4, inner BREHATIRARG &, RIS AT et i) ik,
AAIE HH T inner BREUAE FH IR [0 )9 285 7 7k (Fargs,  **kwargs) i ', IRAI{EJE 8. Wi
RN T, Bk M T Kl 2

2. RTFHENER

FH— N 2BEMh 2% 25 40 50 R ) SCA 77 B3 B O help BT HH IFEANTIAT o DRA e s A2
FH T8 s FH A e 5 FH ZhRe i T H, B DU BORT () R 2 A L B . 1 H— ek k.
SRATFH R E N 22300 BT help, T84 KA 2R T At s B0 A% 05 5 1TAN & G T shell
HUEEPS IS

%] R R T 2 S B Ea e ds o Python SEEL—M 44 ) @functools.wraps 1240 #
b M R R A B T = | B R A8

12 [ — A @requires_ints $étfigs, {H2& S i @functools.wraps KRl :

import functools

def requires_ints(decorated):
@functools.wraps(decorated)
def inner(*args, **kwargs):
# Get any values that may have been sent as keyword arguments.
kwarg_values = [i for i in kwargs.valuesQ)]

# lterate over every value sent to the decorated method, and
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# ensure that each one is an integer; raise TypeError if not.
for arg in args + kwarg_values:
if not isinstance(i, int):
raise TypeError(“%s only accepts integers as arguments.® %
decorated.__name_ )

# Run the decorated method, and return the result.
return decorated(*args, **kwargs)
return inner

FeMi e A 5 LT A 23, B T AEH AT T f @functools.wraps i &% N H 21
inner PRAL. BUAEIE AT functools(FEARHESSE H) . IE T 2O R — SIS % . XA
et s S bn AT T S E (MG Ran A 4)

DUAE RS b e N B[R] — AN e B I R B

@requires_ints
def foo(x, VYy):

return x +y

e MRt T LAE 2UBLAEIZAT help(foo) s KA A4

Help on function foo in module _ main__:

foo(x, y)
Return the sum of x and y.
(END)

A LUFE 3 foo BRELI SUA TR o R TR 4, X E B F help LRI M. (HE
MIREE EdE, 38RV H T @requires_ints 2%1ffigs, FFH. inner B EUIARAEIZIT o

FR 4 ATz AT 1 Python RRAIANIE], 1% foo 1247 help 15 21 1) 45 SRS IO, JEHIEAE
TR Tl . Z T804 2% Python 3.4 %t 45 K. {H/ELE Python 2 ", ALK
PREL B 2 A)K A inner(PRtE, 240 4 *args 5 **kwargsrather, TIAZ x 5 y).

3. APWIE

WA — AN I 9 (RPEAE AT 2800 7V BT AT M E R PR ) 2 F P ek . 2%
JE AN T P AR A S — AN S T

NV iZ 521X~ User 5 AnonymousUser 28 ({521, Q1R Fos:

class User(object):
""""A representation of a user in our application.”""

def __init__(self, username, email):

self_username = username
self.email = email

class AnonymousUser(User):

11
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An anonymous user; a stand-in for an actual user that nonetheless
is not an actual user.

EI#y & H

def __init__ (self):
self.username = None
self._email = None

def _ _nonzero__(self):
return False

X PR AT — AR TR, TR & H P B Uk AR A . @requires_user 3¢
g AEE AL T 2 2 WG I /R 15 21 User X1 %, RISLEAE —ANELH .

import functools

def requires_user(func):
@Ffunctools.wraps(func)
def inner(user, *args, **kwargs):
""" Verify that the user is truthy; if so, run the decorated method,
and if not, raise ValueError.

# Ensure that user is truthy, and of the correct type.
# The "truthy" check will fail on anonymous users, since the

# AnonymousUser subclass has a ~_ _nonzero__~ method that
# returns False.
if user and isinstance(user, User):
return func(user, *args, **kwargs)
else:
raise ValueError("A valid user is required to run this.")
return inner

et de I T8 PR 5 SR—— 0 e — M Sk BN I RE Y . 2 A 1)
IS B IR, FEfy A5 A H N Sy e, R Bt et o B R P Lt i
IERERSTER T

TR, M O RENS IE A 3 s B siih S ik, IR ARG 2SR Tk, B
RIS 2 TRt self RIXL IR JrikAE N — S HI S .

4. gL

B T 0N B R B S EOATA A, BRgR 10 50— a8 2 A A eR B i i

¢ 1] Python I, JLATAEMH ] R ZE Python X %3l H s INm 47 (HEAREH &7y 815
F P H I A% X (A TSON 4% 2X) o 78 FT A3 AH G BR B 11 45 B T8l 45 SR 36494 TSON 45X
KB, WAREEE. BAEN T, LB A NAZAE ] Python £5#4, JF Hnlfg
TEF A 2 T8 5 2 3 AR ARS (7 71 A BAUAR ) o

FEMR AT N IX — ] AL T 5858 By AR YT o 8T X AN55Z Python it 45 4
R HEHAL A TSON A% 2 ) B M -
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import functools
import json

def json_output(decorated):
""" Run the decorated function, serialize the result of that function
to JSON, and return the JSON string.

@functools.wraps(decorated)

def inner(*args, **kwargs):
result = decorated(*args, **kwargs)
return json.dumps(result)

return inner

F@json_output AN H B — AR R, W F s

@json_output
def do_nothing():
return {"status®: “done"}

1t Python shell AT KA, 13200 H 45 R

>>> do_nothing()
"{"status™: '"'done'"}"

R, PRI RS AR JSON HFAF B i A A 74

Fetfias UL R Z AAE T E R, KN R8s, — R[] Python 74t F13K BL
FCAtL XS B 1 BR BT 2 0 23 22 O IR BT Py 514k JSON 6 3 R BLAS o

PRATREZEA), “ N ACWHATIME? 7 B3, DS e tfigs S ik — 1 AR OUAZ Bk
T ATAS—— ] json.dumps FOACAS . (ERTE % FE ALY I RE 7 K R eI, et T
&R

B, W SR A B SR S OF LR E RS S JSON B, iy AN ik 3 B M I day
% A0 IERDAA T 8eMids, BBl DUARH A 2 hids iz D e -

import functools
import json

class JSONOutputError(Exception):
def __init__(self, message):
self._message = message

def _ str__ (self):
return self._message

def json_output(decorated):
""""Run the decorated function, serialize the result of that function
to JSON, and return the JSON string.

13
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@functools.wraps(decorated)
def inner(*args, **kwargs):
try:
result = decorated(*args, **kwargs)
except JSONOutputError as ex:
result = {
"status®: “error”,
"message”: str(ex),
}
return json.dumps(result)
return inner

TR R AL AR A S EAL 1B 25 @json_output ZEVHSS, XTIV 2610 &% IO AT 7= R 20D
CINP WS EEw/AY I IRE737I ] P e T DA S v s R R w A I 2= K e i W T (=P
MRARFEA I T .

WAE, Al H @json_output ZE41 1K) ek Hdil i ISONOutputError, A4 A LU i H AR
AT BREORGIT

@json_output

def error():
raise JSONOutputError("This function is erratic.")

1t Python fi#RE 48 THIZ 1T error PRI R0 -

>>> error()
"{"status": "error', "message': "This function is erratic."}"

HE, HA JSONOutputError S H(SATIE 1-28) nl LA R R A BE o AT ] JL Al 57
W ROER AL, JF HAER AR 5 8T e %

@json_output
def other_error():
raise ValueError("The grass is always greener...")

HISAT RN, R BN, Wk B

>>> other_error()
Traceback (most recent call last):

File "<stdin>", Lline 1, 1in <module>
File "<stdin>", Lline 8, 1in inner
File "<stdin>", line 3, 1in other_error

ValueError: The grass is always greener...

HT AT e R U B —FB 2o RO EREAS N IR, e sl i —
AT B ] S (EARI T, J2 JSON FPalfh). AFfEid Iz 3 S FT i ok
I, M e 1 AR A% T BE I 7 s o

WA ETE, At e et o B R A TR, EATIRER O 2 0 AR AR 2 4 P it
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.

W AT AAME FH A28 5E O ThfE . 25 R8T DX AN TG 2GS P IRl o G5 — /NS
IR R BT A, AT ER R ECE T 75 2% D Re ) sR BT K 7 BT o 28 ds 3
T ANEIERE, AEDE AN, e iR 2 TS ks, 1t HAR
B — ML AR B i

5. HEE®E

AT I dat e AR 14 e Je — S B S P ) H A B R . 5 08 N T S 1 A e B o
INPAVERREAE STt RPRNINEAS (R

import functools
import logging
import time

def logged(method):
""" Cause the decorated method to be run and its results logged, along
with some other diagnostic information.
@functools.wraps(method)
def inner(*args, **kwargs):
# Record our start time.
start = time.time()

# Run the decorated method.
return_value = method(*args, **kwargs)

# Record our completion time, and calculate the delta.
end = time.time()
delta = end - start

# Log the method call and the result.

logger = logging.getLogger("“decorator.logged”)

logger._warn("Called method %s at %.02f; execution time %.02Ff *
"seconds; result %r." %

(method.__name__, start, delta, return_value))

# Return the method"s original return value.
return return_value
return inner

ML A N B R B, S IR HAT R, HEH Python ] logging FEELTE bR 2L
P A G A OAE Bl sk B H A& BAE, N T 2eim e BT R e O 2N T (e
AL HEE BT fE

>>> import time

>>> @logged
. def sleep_and_return(return_value):

15
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time.sleep(2)
return return_value

>>>

>>> sleep_and_return(42)

Called method sleep_and_return at 1424462194.70;
execution time 2.00 seconds; result 42.

42

LA s BIAN 2t e 1 A1 2y WL AR 05 U2 ek B0 o AN HH BIURE 2R
] 2 A R BUR 1% PR BOR [FIAS [ G5 SR I (- 00 o A5 1T s 1, i RAer AN L
W25t R B R 25 R A i ketfias JEA IS, S BRERTE A & T, H
FEATATAE O T #AS B e Se B (KR [F] 45 2R

o
6. ZESY

AT I, @json_output F1 @logged decorators P/ g AR AL T A3 IF
Dl /MUY AR S HOR O 7 S 40L I8 1) inner PREL.

XM E R, SO R — R N 5 SR AR 22 e M 4t T e 1 1 o 4
DAL J7 . LA Python HY, 7R8I VA4 2 — NN B S5, RG]
A3 selfo W ZEMias HEA 2 AR IX — i X 2 A A A AT T 725 P 1F) quires user &0 #% TGk
TR I GE T715) .

Bilan, R @json_result KRB — N 7%, A inner PREIE H & SHEBCKE I 5L
BIE NSNS LB b, KRB, EARGT, %ZSEUE args[0], AR5 E IR
b 3 25 0k R M 1) v

1.6.3 RIFFSH

R, — HBRRE PSP R A B R LIRS IR g,
A MBS H—— IR K T

HAZ, ARt ds B Sy — Lo Z0ME L, AN AE e s vl LU 4G 24 1K) s ke it
JHRE TR — IR E AR (1 S80S AN e U I A3 25 o i) 2 B0 DOl IEAE T
Bt AR i S BB BE Uk, BIFE s B W R ket A 2. 52 M, A&k
20 DR KL 2 B A2 R B P I AR

FERTIH 7R B, BN H T — DS ER L S 1R ] @functools.wraps )% {fii
o EHW NSRBI 7, %07 BRI SOR T A DR RAU

HORE DR AT o
HAE, deifiae A R4 . el MIESH—geRIM k. a, X
SApe] TAEWE ?

B FIEIRIR T o [MMLAEISAT I B A B B A (R M o XSO £ Jd A P 4K
P — AN T R IR A o 3K ph R i 2 0] (0 mT U P PR 8 12 e B (B 45 bR AL R



PQ@OF_ wue -&iE
& © urrl org.cn

%1% % % B

PR Z RN B BN N T — R B X TR Z AR R i I AT S B IR et 2,
12— AR PR (K BRI, %R B 5 — A SRR 1 77k, R et pf Bk [l
IR VEDSE (@

Wk ik AR, SRz, Hrpx @json output Heifi#sitir 244k, Lt

VA 25 R A0 0t A% SR A

import functools
import json

class JSONOutputError(Exception):
def __init__(self, message):
self._message = message

def __str__ (self):
return self._message

def json_output(indent=None, sort_keys=False):
""""Run the decorated function, serialize the result of that function
to JSON, and return the JSON string.

def actual_decorator(decorated):
@functools.wraps(decorated)
def inner(*args, **kwargs):
try:
result = decorated(*args, **kwargs)
except JSONOutputError as ex:
result = {
"status®: “error-,
"message”: str(ex),
}
return json.dumps(result, indent=indent, sort_keys=sort_keys)
return inner
return actual_decorator

M2, ZHRAE THA? A i ge i 42402

IXSE—A json_output PRAEL, EIHEZMWANSH(indent F sort_keys), EIR[FIH A
actual_decorator [1)pR%, 1%k E(W4 SO A I ERe M . 1K — DRI e ifids——
— ANz Bk ] A R B (decorated) 1 B B0 FIR [ ] i 68 i (inner) 9 ] 8 1 B 2

VERG X inner BRI T HUNRIE S, MR LAEERZ indent 5 sort_keys 4, 1X4S
i 4 json.dumps FTEs2 24, IR json.dumps #5252 2R Miai 25 44 42 {45 indent 5
sort_keys KIfE, FFAEBIECEE =47/ TR e AT 152 4445 json.dump.

inner BREE R AAFH indent 1 sort_keys ZEU I pRA%L . XA 0@, [K°4 Python HIfX
T iV S Se Vi i, BAEZE I H L FEH 4 inner 5 sort_keys S201IAE AN [F]E
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json_output &ty 1N H 41 B

@json_output(indent=4)
def do_nothing():
return {"status®: “done"}

DUHEIRIZAT do_nothing pREL, W3] — iy 4 EATHAT ) JSON B, U1 R B«

>>> do_nothing()
“{\n "status': ‘done'\n}"

1. At AREER SRR RRRE A
U2k json_output ANJEREMAS, 1M1 [IRERHA 1 A KL, B2 N HI e 1y AR A

LG REAT Y FHEEMIAE 2 700k, Python AR & U el {3 & A= 01 e ?

TE S TE AN ARRE (P B o IX B A OB R BT . B AR UL, Ry
E VR (@) Hi i (json_output(indent=4)). DA,  BREE &5 S0k B 2055 i s L o
G, WU R ILXAT json output BREIIAH, REMHTIZMHER, 2BATEAE

T@):

@json_output(indent=4)
def do_nothing():
return {"status®: “done"}

json_output PRELHTATIRE AL € 55— AN PREL actual_decorator, RJFIRMI'E . ZREH

RIEERE MG @, W B e

@actual_decorator
def do_nothing():
return {"status®: “done"}

AE, 1247 actual_decorator. ‘&R B T 55— /N Rl B AL inner, SR5IR[FI'E . WIHTHTIA,

ZEREAE TS 4 7K do_nothing, A2 VA K. A do nothing B, inner FR%L
W, AT BRI v, AR i A G E 4R 1) JSON 25

2. HAZERREE
245 NME SO 157 B2 json_output I, FEIRBISEER ARSI — AN AN AT i 5 2 1)

AR, AR R,

At DN BUAE ST — AN AT ) e K800 H o RIE AR X AN THTR json_output PAAT N,

I AT EARAT AT I ZEU0 MR, B ATI IR 200 R A T35

HeE L, WA HRAE

@json_output()
def do_nothing():
return {"status®: “done"}
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@json_output

def do_nothing():
return {"status®: "done"}

KA 55—, AEAEAR EZRALT, R S B 2 244 (12 i
aw, MBAEREM DL IS R ERER . 5, WERIH RS i e TN TR
Fert, s 28R 0] 25 B A A AE TR o BRR AT RE, Y 2SR A 1) AR B T

FESARTE LS, IR AT LT 3 FhAS RIS Y (1 B HI R 7 AR 2

e @json_output
e @json_output()
e @json_output(indent=4)

SURAUEN], IR U A8 TR 52 1 B BB R A 1A T D A2 AT RERN - GCAE S RE
e AL BAT A s B AT R, B AT B T W R AR N T S8 T e R
(¥ LAk

# 18 N HIXAS json_output R R IIEA:

import functools
import json

class JSONOutputError(Exception):
def __init__(self, message):
self._message = message

def __str__ (self):
return self._message

def json_output(decorated_=None, indent=None, sort_keys=False):
""" Run the decorated function, serialize the result of that function
to JSON, and return the JSON string.
# Did we get both a decorated method and keyword arguments?
# That should not happen.
if decorated_ and (indent or sort_keys):
raise RuntimeError("Unexpected arguments.®)

# Define the actual decorator function.
def actual_decorator(func):
@Ffunctools.wraps(func)
def inner(*args, **kwargs):
try:
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result = func(*args, **kwargs)
except JSONOutputError as ex:
result = {
"status®: “error”®,
"message”: str(ex),

¥
return json.dumps(result, indent=indent, sort_keys=sort_keys)
return inner

# Return either the actual decorator, or the result of applying
# the actual decorator, depending on what arguments we got.
if decorated._:
return actual_decorator(decorated_)
else:
return actual_decorator

2% BRSNS BT > e A A A A R A
TG, IR LR RN AN T N o K AN B I ] LA 52 Bl e A 1 7 R X
ALV G F 28, DA B A0 48 R P el R v L e e 2 e i R 7 VA b e — 244
HK, B X T actual_decorator 7775, il A (44 JE S0) S B B 3% [ 57 FH R 2BE 08 245
‘B8 X inner PREAE HH 2 1 0 B 24 3R BT bR 2
B Ja, 2R o 5L T i T 2k [ 5 0 e 45 2R«
o WMHE T decorated , ‘CURHAEN—AMEATIEB LM AR AR I, SRS
ST I B 28 () 2R s R B] inner BREL. PR R, WS4 S80S o SEbr b2
] 2B . G, R FEMEAT actual decorator(decorated )pREL, AR5 LA inner 14
W —ZE50 0 FH 12 R B ) R [P 25 SR (4 SR b 25 nT R e, DRUR I — AN AR
o UIREAWE decorated , HAIXHLEN A SHOCBETFIA, H H & H 250 1]
—ANSEPR RS, IR A R K DT VA IR [H] inner BRA. BRI IR
[F] actual decorator 217 . SR J5 Python MRS 2945 & 1F A SE B (1) 280 4 N FH (B 240k
[7] inner PA%Y).
W ZSBEARIBANE? & AVFLET CE N R Dhae . X EWHE AL Fi R —
AL I FH AL, AEATI AR AT LASRAS AL 5 ZEHS IS 50 R

17 RIHRE

CAE, AR AR2 —ANH2 Al TR eR A Rl U eR 2, IR [l AN Rl e
Ho IXTEWRAE T s vl LA T2 M SRR bR 2 (R 2R B B2 W] pR 500

P 2 iE . et A E, OB IEM s R s AR, SEetfids 1T L5 4
PRI B MEAC H. o JEe A T A I s M BORs Jm PE 2 4de, B2 e T DB S— 2K
AP, WM AEZR AR W 1R 7 5 S g A T B8 5 AN R

PREGVFEL ), i PRI SRR A SIS ? WH SR EEEN. |
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import functools
import time

def sortable_by creation_time(cls):
""" Given a class, augment the class to have its instances be sortable
by the timestamp at which they were instantiated.

# Augment the class® original ~__init__~ method to also store a

# ~_created” attribute on the instance, which corresponds to when it
# was instantiated.

original_init = cls.__init__

@functools.wraps(original_init)

def new_init(self, *args, **kwargs):
original_init(self, *args, **kwargs)
self._created = time.time()

cls.__init__ = new_init

# Add ~__It_ " and ~_ gt "~ methods that return True or False based on
# the created values in question.

cls.__ It__ = lambda self, other: self._created < other._created
cls.__gt__ = lambda self, other: self._created > other._created

# Done; return the class object.
return cls

TEZEEM A, B RAT T 2R AR AR 775 init FREIA . FRICAHCVZISE A B init_
Jiik. T object M EAE init vk, BILiZEMYE—ESAE. BIK, Gl — e
WA LS _init BTk, SR E R IRIG T, 25 58— 28 sk TAE, alieds s
A TR BB 25 self._created &1

AR R A, 2B BT TR AT I S A () 7 ) B A D ——@ i — A3 e )
— A RREU R, Z R R DT R AT B RN R K, (H R I I T N oA
e

{EARE R AL, N H @sortable by creaton_time $EMfigs ke X T HEMW It 5
gt ik, W axBeias i amE S X WA k.

WAREEAA VN _created JBHEHH THEY, A ZEMEE B S HE&AH 2.
I, BEMRARIE AN T 1t 5 gt BEARTITVE. XA and #HAERTEE TX LTS5 Rk H] True
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8\ Falseo IX[A] I %0 T sorted bR ECRI A AL R EAT
XTI, DAATAT SR S ] AR 5 S AN TR HE R o 12 M v] LA S fi]
XK, AHRLL L HALRAF I
NN IR, SR DU S48 R 1) g I ) HE
>>> @sortable_by creation_time
. class Sortable(object):
def __init__(self, identifier):
self._identifier = identifier

def _ repr__(self):
return self_identifier

>>> first = Sortable("first")

>>> second = Sortable("second®)

>>> third = Sortable("third")

>>>

>>> sortables = [second, Ffirst, third]
>>> sorted(sortables)

[first, second, third]

AT, A A AT LU T P 8, 3 I F AN R R A il 2 o il PR e 1 >4 5
Bldn, xFFABIRYE, AR mixin 80— AMYUBOE S init It 5 gt JiikAgNER
SCHRIFERE D fg . A3 mixin 175007 X0 F s

import time

class SortableByCreationTime(object):
def __init__ (self):
self._created = time.time()

def _ 1t_ (self, other):
return self._created < other._created

def _ gt (self, other):
return self._created > other._created

A LU H] Python )22 BE4KACKS mixin MY H 3128

class MyClass(MySuperclass, SortableByCreationTime):
pass

EITVE SRS TR B AR PL e i —J7 1, EAS HEES MR
T X1t 5 gt TiikChRa G B SR I, AR ME R IR A L A TN 7).

F—J7, ARE S BN IXFER S ——H SortableByCreateTime $24EH init J7EKH
PAT. WA MyClass 55 MySuperclass 52T MySuperclass 52282 X T _init_Ji%, S
LKL PAT AR _init_J7VE e B ISLR AR SO K I AR DR ] /s S8 4k A I A
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IRAI Rk V2 IERRR R K ERS DL€ o

1.8 Rt

U, ARZFRTHSATE R T e ids TR R BT IR [Pl pR L, B R AR I
R [FI SRR o

{HE, FHEADOREFIXFIOCR B H . BEUmas i E— 75 K2 —/Nnl i H s g sz —
AT FH o8 ES a0 (0] — AN T U B pR . P 2SR A 2RI [m] [ A8 2 ) R 3 HH ek B

/NS R R s PG S s B AR . U, Rt — AN R AL, (HaR [ —
AN, KARANE. SIEIREAESRAD T, AT RLARVETF AN 6] 187 54 B0 A8 7] 2R bRy
B, TN G O SRR AR AR N F R R APT R, fEIXEEE R, BEmes R dEE A
TR,

X, 7E Python 225 RS IMRATAL S PAT 4 HHAE H (21 45 02 celery. celery fu$fit
] @celery.task &1 T SHBEM— AN pREL, MZBENH 28 SE b L2 iR 0] celery BT Task 28,
T 2 1 P BR B8AE 12811 run T A H

7 T 11— ML AL V2 1 i B 4]

class Task(object):

"""A trivial task class. Task classes have a “run® method, which runs
the task.

def run(self, *args, **kwargs):
raise NotlmplementedError("Subclasses must implement “run™.")

def identify(self):
return "1 am a task.*

def task(decorated):
"""Return a class that runs the given function if its run method is
called.

class TaskSubclass(Task):
def run(self, *args, **kwargs):
return decorated(*args, **kwargs)
return TaskSubclass

KBR A TAE A7 Bt s B T Task (KA FRIFRANZR o 122 > nl il R 2L
TR AN REE R S B], IR IPZEIN_init Jrik.
X AMEIEAE T KRR R Bt — M 7o FEA Task 0] LLEE run 552 SOE
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>>> @task

>>> def foo():

>>> return 2 + 2
>>>

>>> f = foo()

>>> f.run(Q)

4

>>> f_identify(Q

"l am a task."

EI#y & H

Bea Bt

AR ETVES R L . JUHE, — BARSS R @task_class EAids B I,
MR K,

2 18T T AT 5 S R i 14 ] ST 55 bR KL

@task

def foo():
return 2 + 2

BUE, SR AEMRE & b AT X PR AL

>>> foo()
<_main__.TaskSubclass object at 0x10c3612d0>

R A RRE I o 12 2 DUZAE— Bl SNBSS B RIT RN 3 IAT 1% R 4
IR L SE AT NI T R A 22 B M 74 W foo, I BASZ 419 foo().run()
TEXSAT (MAEA B XA AT S T D) o

i LRAZ ) L 75 L 2 2 R s 5 Task SR AT e 5 18 T IHME 1T R RRAS :

class Task(object):

""A trivial task class. Task classes have a “run~ method, which runs
the task.

def _ _call__(self, *args, **kwargs):
return self.run(*args, **kwargs)

def run(self, *args, **kwargs):
raise NotlmplementedError(*Subclasses must implement “run~.%)

def identify(self):
return "1 am a task."
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def task(decorated):
""" Return a class that runs the given function if its run method is
called.

class TaskSubclass(Task):
def run(self, *args, **kwargs):
return decorated(*args, **kwargs)
return TaskSubclass()

T — 2B o S5 — AN DX A TSRS Task M#rHE M) _call Jiik. 54
X AHFHNFE R — )i @task_class 2E11 25 I AE IR 1] TaskSubclass 28 1152451 1A /& RA L o

RERE 12 5212 7 G BT 12800 28 A 1 M — (1) S SR al [m ] — AN ] FH R 25, 10 Task BT
B9 ) _call_J7 ik MAs e I S B AT LR T H

W 2RI B ? Task REARIEF i, (HRIRA 2 F B WH 58 2 1K D) seds
kR, X TEEAMPAT SR A

{H2, 7R AR IR oA AR B R FH ) 4 4 J5ULR pR B D R, P IR 5 JE A R I 11
bR 3 :

@task

def foo():
return 2 + 2

BUE, WCRAEMRES: AT R B iR [l 4 2

>>> foo()
4

KIEAVRBTIH R, XA A A 2R S e tfids v vt o 70 i = B M ik [l — A
TaskSubclass SE1 o %SG {EfERESS DAL PN, B0 _call_ J7iEgR A, &7k
run BREL, AR D4R pR 2

PRes I, AEH] identify J7iEANSR 23 IR 11 [ 1) 52491«

>>> foo.identify()
"l am a task."

DUEARZFE sl BREAER, WA BGREOTEAR. HZ, %54
AR5 TSR A AR T B R FoAd ik A 1

XA THAEAR R, UM AN A0S — A mT LA 5y FLW] R e o S8 e i, T4
PN ) o K 5 A I AR AN SC T g . X2 — T e il

1.9 /&g

XA E AT YES ¥ T Python ACRET S, MG et AT OB A0 T o ReAmgs 4
EAE T i o . g g2 gt 7Bl SRy sORME AR RACH, — RS
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