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CHAPTER 1

python LAk OLFFT {RiE(EEM IR

ABEAMEM, PR e LA

python3.2

H OH O O O H O H H OHF OH OH OH OH O H

Copyright (C) 2011-2012 YuanJh

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with this program. If not, see <http://www.gnu.org/licenses/>.

"""yuanJh's fft and ifft module.

the detail about fft you can see "http://en.wikipedia.org/wiki/Fast_Fourier_transform"

Main functions:

fft(a)
ifft(a)
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nnn

from math import *
from cmath import *
import sys

from numpy import *

pi=3.1414926

#version infomation

__version__ = '1.0'

HERHHHHH AR function recursive FFT ############HHH#HHHH
def RECURSIVE_FFT(a):

"Use recursive method to realize FFT"

n=len(a)

if n==1:

return a

wn=complex(cos(-2*pi/n),sin(-2*pi/n)) #create the complex number wn=cos(-2pi/

—n)+sin(-2pi/n)i

w=1

a0=[]

al=[]

for i in range(0,n-1,2):
a0.append(alil) #pick up the even number
al.append(ali+1]) #pick up the odd number

yO=RECURSIVE_FFT(a0) #translate the even part
y1=RECURSIVE_FFT(al) #translate the odd part

y=[0 for i in range(n)]

for k in range(0,int(n/2)): #combine the even part and the odd part
y [k1=y0 [k] +w*y1 [k]
y [k+int (n/2)1=y0 [k] -w*y1 [k]
WX=wn

return y

HERHHHHH AR end function recursive FFT #########HH##HHHAHHHH#

RS function Tecursive IFFT ###HHH#HHHHHEHHEIHEY
def RECURSIVE_IFFT(a):

"Use recursive method to realize IFFT"

(T gk%E)

4 Chapter 1. python 3Ekk O1FFT ik {# Bt 3rif
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n=len(a)
if n==1:
return a
wn=complex(cos(2*pi/n),sin(2*pi/n)) #create the complex number wn=cos(2pi/
—n)+sin(2pi/n)i

w=1

a0=[]

al=[]

for i in range(O,n-1,2):
a0.append(alil) #pick up the even number
al.append(ali+1]) #pick up the odd number

yO=RECURSIVE_IFFT(a0)
y1=RECURSIVE_IFFT(al)

y=[0 for i in range(n)]

for k in range(0,int(n/2)): #combine the even part and the odd part
y [k1=y0 [k] +w*y1 [k]
y[k+int (n/2)1=y0 [k] -w*y1 [k]
WX=WL

return y

HERHHHHHH AR end function recursive IFFT #########HHHH#HHHHHHHHE

HEHHHHHHE R got data and verify the program #####HH#####HHHHHHH
a=input ("please input the number (use ',' split):")

a=a.split(',")

n=len(a)

#tempn=ceil (log2(n))

#tempn=tempn**2

for i in range(O,n):

alil=int(alil)

HERHHHHHE RS verify the FFT ########HHHEHHHHHARHE
print ("the results of my program fft")
b=RECURSIVE_FFT(a)

for i in range(O,n):

print ("%4d: %4.4f+%4.4fi"%(alil,b[i] .real,b[i].imag))

(T gk%E)
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print ("the results of the numpy program fft") #Use the function in the package numpy
b=fft.fft(a)
for i in range(O,n):

print ("%4d: %4.4f+%4.4fi"%(alil,b[i] .real,b[i].imag))

HERHHHHHH R R verify the IFFT ######HHH##H#HH#H#HHH
#test the my ifft program is right or not by compare with the ifft function in numpy,
—package
print ("the results of my program ifft")
lenb=len(b)
a=RECURSIVE_IFFT(b)
for i in range(O,n):
print("%4.4f+%4.4f1i: %4.4f+%4.4£i"Y,(b[i] .real,b[i].imag,a[i] .real/lenb,al[i].imag/
—lenb))

print ("the results of the numpy program ifft")
a=fft.ifft(b)
for i in range(O,n):

print ("%4.4f+%4.4fi: Y4.4f+)4.4£1",(b[i] .real,b[i] .imag,ali] .real,ali].imag))

X4 fft.py
SL3 3% = : PYTHON
1, ZaHR
AR 3 8 07 i LA R B or AL (FFT) fobeid @ 2ot R # (IFFT).
2, BRER
FEAA =
1, #HHEELAkHEEEvE L (FFT),
2, thakf§Erta A (IFFT).
3, BEFANURER EHERIE,
3, BHAFAXK
def RECURSIVE_FFT(a):
ThEE UL B SRR R e T
SHWH
a: FEHTHREGETZHEAEE, UFIK (RO C,IAVA F5H4) HR7FH.
def RECURSIVE IFFT(a):
R HH LA REE R,
SR
a: FEHTHREMGE TS THAKE, AKX (EMN C,IAVA FHK4) BRFHH.

filename:fft.py

(@E23)

6 Chapter 1. python 3Ekk O1FFT ik {# Bt 3rif
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language:python
1,System overview
Using recursive method to realize Fast Fourier Transform (FFT) and inverse Fast Fourier,
—Transform (IFFT).
2,Module and level
Mainly includes three parts:

1, The recursive Fast Fourier Transform(FFT).

2, Inverse Fast Fourier Transform(IFFT).

3, Got data and verify the results.
3,Function declaration table
def RECURSIVE_FFT (a):

Function introduction:recursive realize Fast Fourier Transform.

Parameters:

a: the data need for Fast Fourier Transform store as a list (similar to C, JAVA,

—the array).
def RECURSIVE_IFFT (a):

Function introduction: recursive inverse Fast Fourier Transform.

Parameters:

a: the data need for inverse Fast Fourier Transform store as a list.
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python 3Ef% 02 R EREE

2.1 BEEBRIESAEIRE: UnicodeEncodeError: ‘gbk’ codec can’ t
encode character ‘\U0001f602" in posit

JEH : ubuntu Hlasdifs utf8, &AL gbk BN, TEXT str FeHurg Ui s
it Ebdn title 25 & str(title.encode( “GBK” ,” ignore’ ))
2.2 R ABFZE ObjectOfTypeXXisNotJSONSerializable

XFGR I T B SRS
01,

print(json.dumps(obj.__dict__, indent=4, sort_keys=True, default=str))
%% : https://stackoverflow.com/questions/57671281/python-json-dumps—-unable-to-ignore-
—non-serializable-objects#comment101791277_57671370

02,

def set_default(obj):
if isinstance(obj, set):

return list(obj)

(@3
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(£ k1)
raise TypeError
result = json.dumps(yourdata, default=set_default)
%% http://www.ojit.com/article/95292
03,
result=eval (repr(results))
json = simplejson.dumps({'results':result, 'retrieveStyle': 'distRetrieve', 'status': 'ok
='}

%%, https://blog.csdn.net/qq_20373723/article/details/68961099

04,

import json

class Object:
def toJSON(self):
return json.dumps(self, default=lambda o: o.__dict__,
sort_keys=True, indent=4)

%% https://www.codenong.com/3768895/

05,

import json

class Fileltem:
def __init__(self, fname):

self.fname = fname

def __repr__(self):
return json.dumps(self.__dict__)

%% https://www.codenong.com/3768895/

json.dumps([x._ _dict__ for x in all_results], default=str)

10 Chapter 2. python SC&f 02 iR
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2.3 R HZE UnicodeEncodeError

BEEEIESE

UnicodeEncodeError:  ‘ascii’ codec can’ t encode character u’ \uff08” in position 13: ordinal not in
range(128)

RAMEER Z W T T, BAEREL S DT RER T, BRI T &R T IR=, IR
T AR 5

s (90% HEOUR, REMETH R IXAN)
— BRI A B 2 SR, A B

import sys
reload(sys)
sys.setdefaultencoding('utf-8')

EREE, SRS BENR CRABDLIR A, (A AIRB| X R EE T 4)
1& python B lib\site-packages SC{4:32 F ###—> sitecustomize.py

cat sitecustomize.py # WA N, EE LA utfs

#encoding=ut f8

import sys

reload(sys)
sys.setdefaultencoding('utf8')

2% https://www.cnblogs.com/kevingrace/p/5893121.html
=R EIEA python 2, ATUIF @4

import sys, codecs, locale; print str(sys.stdout.encoding);
BB utf8 (ubunut £4%%)

WA, HAnFRA & X A4

“ANSI X3.4-1968’

W& R4 8 PYTHONIOENCODING 2y utf8

7 export PYTHONIOENCODING=utf-8

2.4 &R ImportErrorlibta_lib

JEUA6 -

2.3. fRHR 7} UnicodeEncodeError 11
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>>> import talib
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/root/anaconda3/envs/vnpy27/lib/python2.7/site-packages/talib/__init__.py", line,
4, in <module>
from . import common

ImportError: libta_lib.so.0: cannot open shared object file: No such file or directory

FfsR: BT TTIR

pip install TA-Lib
%% https://github.com/mrjbq7/ta-1ib

2.4.1 H% 01,export

22 https://github.com/mrjbq7/ta-lib/issues/6

export LD_LIBRARY_PATH=/usr/local/lib:$LD_LIBRARY_PATH

F ok
$ LD_LIBRARY_PATH="/usr/local/lib:$LD_LIBRARY_PATH" python

>>> import talib

242 AE 02, ERBRE

2% https:/ /stackoverflow.com/questions/45406361/importerror-libta-lib-so-0-cannot-open-shared-object-

file-no-such-file-or-dir

https://ideaorchard.wordpress.com/2015/01/16/installing-ta-lib-ubuntu/

I had the same issue. See below for what I did to fix it.

installing

wget http://prdownloads.sourceforge.net/ta-1ib/ta-1ib-0.4.0-src.tar.gz
tar -xzf ta-1ib-0.4.0-src.tar.gz

cd ta-lib/

./configure --prefix=/usr

make

Sudo make install

(G¥E3)

12 Chapter 2. python SC&f 02 iR
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(B bTT)

pip install numpy
If you don't have it installed

pip install TA-Lib

if you do have it installed

pip install --upgrade --force-reinstall TA-Lib

2.4.3 BFX 3, conda R&K (XN—RELBIFE)

sudo chmod -R 777 anaconda3

conda install -chttps://conda.anaconda.org/quantopian ta-lib

2.4.4 XK 4, conda L% talib, HZERY numpy BEHEIE

Z )7 pip #1# numpy,  pip HZh%3 numpy, ZRMHTERA ==1.12.0

25 python £ %l k £ B (@EMBE) IKRE No module named

‘matplotlib.finance

ffi ] python 2|kl E4R4E: No module named ‘matplotlib.finance
TR IRARGIR T finance BBk, 77 BMAL 2

A4 pip install git+https://github.com/matplotlib/mpl_ finance.git
HAMZ2%: https://blog.csdn.net/u014281392/article/details/ 73611624

https://www.jb51.net/article/140799.htm

2.6 i map BHAHIT

5 series.map() pREL, [B3L{# H map(lamba x:func(x),listxx), 2% 50 map 24N, RERATIH next
Al k5 brialT, FrPATRERA list(map(xx,yy)) A HE L.

2.7 X EBHAFEL o) =

Java WOSCHFEEE TN “rw”, {H python ft “rw” JARAMACE, Si4E

2.5. python £l k & E (#EMME) K No module named ‘matplotlib.finance 13
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ValueError: must have exactly one of create/read/write/append mode

A o+ A rw’ EEEEEC
HPEE 3RS, RS AT S8 55 N5 A 2% A 7 5

content = ''.join(f.readlines())
content.replace(' ','")
f.seek(0)

f.truncate()
f.seek(0)
f

.write(content)

14 Chapter 2. python SC&f 02 iR
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python 32}k 03 A list SEIQ find ik

string LT A find TR R AR TAFEROLE:

a_list.find('a')

QPR 3R [0 55— S PURECAY A7 B, SRR BN E-1, MANAGE index JriAAAHRAOTE, BB M
Al -

RN A AR list ] find 7

3.1 A& 1, M EREuE

def list_find(item_list, find_item):
if find_item in item_list:
return item_list.index(find_item)

return -1

item_list=[1,2,3]
print(list_find(item_list,1),list_find(item_list,4))

SR RIBKZ, R

15
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3.2 % 2,if =ERERX (FREL)

item_list.index(find_item) if find_item in item_list else -1

L fid, BT

B ricitem list 75 BT BEPTAC, ABAHTF, QPR item list 2K FGAMETIR (80 mBER), W
SRR, BaRdT 2 K

3.3 Fi& 3.next(FIRENRBEHHIE=NSH)

next((item for item in item_list if item==find_item ),-1)

SR URAPIE AR ARG, A hr B AR
DL PRIESr, if AT PE AT DA FURRIAE, W] SCRE BN 2RI 12 4R

3.4 ik 4,list It=E bool HHE

"', join(map(str, map(int, item_list))).find(str(int(True)))

] LA ) P

3.6 &%

python Ht list ff A&k % https://blog.csdn.net/qq 31747765 /article/details /80944227

python list # 4% 5 ARG (B — D UL Uimext, T2 I AH 27 A /Y K 5] :enumerate)
https://blog.csdn.net/qq997843911 /article/details /93855706

16 Chapter 3. python 3£kk 03 24 list 3£ find 5%
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python SE&% 04 & Wlin

figsE: MLEFIR 2 BN PR A—E), #AIFRZ R “Hp”
— R e M SRR R, A ER
Hedn:

RAS BRI A AT LA L
gl oh:ol7 D
RHATH del

return fA—E#HEHH WML E

[ 3Cpython EPr 17 K52y, hfid, ProAnfESR
3L python [k wtfbook SEFMIEIE, Wil T —2bt, WAHEE
AR LA AR T

4.1 #ESHT4A ()

FASICER BN BN AL, AR S R TN ANE S, PR AR :

In [65]: a = (10)

In [66]: type(a)
OQut[66]: int

(T gk%E)

17
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In [67]: b = (10,)

In [68]: type(b)
Out[68]: tuple

42 SEETFH {}

EdEa ST, BATEN X {3, HEARR T, AR, BAAQESES, AT A E R

In [69]: d = {}

In [70]: type(d)
Out[70]: dict

In [71]: s = set()

In [72]: type(s)
Out[72]: set

4.3 BASHRIFAATEMR

BB SRy =R - AR - BOASHL - REET S
BURTEALBENS RN, AP RAEZRE N
kB — AR

def func(item, item_list=[]):
item_list.append(item)
print(item_list)

func('iphone')
func('xiaomi', item_list=['oppo','vivo'])

func('huawei')

ERH, (RN, B Tkt A?
IR, RIS R AR — SR

18 Chapter 4. python 3tk 04 H iy
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['iphone']
['oppo', 'vivo', 'xiaomi']

['iphone', 'huawei']

WA, MRARATCABRL IR A, WERAR, HIREE MR, XERM—T

Python H) def IEAITERKIATHIIH AN UG — RO R, XA BB Gl e FATZER AT %L, ]
PMEE M —ixt g, AR AW QI — A A HRA TR R IR e -

XTSRRI THIRERN SR, mT Python YRS HEEIEN G, WAlAC R EHhE, a5 —
WAL def B, 2 Se A OX AN AR R B NAFHIIE , SRR ERIA S item list 25X INTFHE
HEGRE o AT R ECR T AR TR E TORREOAME, SRR BB . AR T e
TR FTHIENE, AR 2 (Y JER BRI A -

F—RRAN, SMITVIEI, EREN FIPTFHLLE - 2830870084744

ETRIERANT, IBE THAZAE (2s3087a211912) , BIREMES. BiE CERY 8, ERREFEE, S “HT B8
F AR, item_list F1ELI B ¥IT 2159 2830870084744 (EH L — R IAAE ST SIS AELE T

&
M #r 2830874211912
/Ji Eq)‘]l ‘ 2830870084744 ‘ 2830870084744 | 2830870084744 |
T
T T; item_list item_list item_list
[
F

W—xER | | ®ZxiEE | [ #=xiEE |

stackoverflow b — AN 24 10 7SR UL FHBRIA S BURAE & WIIHBESRAE, 1N 52 8 A B9 s 4%

time

report(when=time

4.4 HAHENHYRFRE

alist A7 5 AU, MAREGHE 6 MILRm, SMRRTIRE. X5ERTIAM—E

>>> alist = [0, 1, 2, 3, 4]
>>> alist[5]

Traceback (most recent call last):

(IR

\=

4.4. HEHTMEE S 19
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File "<stdin>", line 1, in <module>

IndexError: list index out of range

EZ ARG alist[5:] B—ANXEIS, HIE alist FF3cA 5% 6 IR, WAMM R, SR bl —48
(e

>>> alist = [0, 1, 2, 3, 4]
>>> alist[5:]

(]

>>> alist[100:]

(1

4.5 return R—EH#EREIE R

&Gt tiE T, 4R finally A R UH) return, HF2XA return X EEFE T try HAY return, AR
finally B A B0 return, BE4 try B return 328G %K.

4.6 HPFEMa/NER

Python & 1A~/ NEEH [-5, 256] X LEHEBO GO PE AT AF Y, A 2Bk B

4.7 EIAPHEREEMEE

4.8 python A& H %K

python3.x H- AR JGFAEZE, FTPAWRM 2.x FHF] 3.x BIRMES/ NG T, R HEIZIZSEH
1£ python2.7 1, range iR [FI{E 2 — 4 MAE pythond.x 1, R[EIHfE—4 range MR

map(). filter(). dict.items() 7 python2.7 R[EIFZ, MAE 3.x HiREIEACAT. LRI KB EARE LR
BFyEdE, AN pythonic, HZMATEUN, Wi HEMH —&K. & instagram )73, tER 3] P A~
B —MZ W bug.

4.9 8%

Python BJEVETETES 50 f:python.iswbm.com/en/latest/c01/c01_10.html

Python HAHAARN R NHFIYL?: https://www.zhihu.com/question/298233227sort=created

20 Chapter 4. python 3tk 04 H iy
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X124 Python Hldp, EEKTOT, HAFKIR'E 4 https://www.pythonf.cn/read /42134

4.9. &% 21
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python SEff 05 LHE&1E (FRAEISTH)

TP RIPBE MR, SCPFRRARA IR, HORFISCPFaESE, A X — 2R

5.1 curdir,argy,file

2545

23
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DjangoZero

3 1 AR

def get_cur_pathl():
import os

print (os.path.abspath(os.curdir))

def get_cur_path2():
import sys

print(sys.argv[0])

def get_cur_path3():
import os

print (os.path.abspath(__file_ _))

St 2 R

from test.testSubOl.getFilePath import get_cur_path3, get_cur_path2, get_cur_pathl

get_cur_path1()
get_cur_path2()
get_cur_path3()

24 Chapter 5. python 3£k 05 LHFEEE (FRAEIH)
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SCPE 2 AT A RN AR

/home/john/PYTHON/DjangoZero/test #01, T H work dir
/home/john/PYTHON/DjangoZero/test/testFilePath.py #02, VHHWBEAE
/home/ john/PYTHON/DjangoZero/test/testSub01/getFilePath.py #03, YH[ CFE L BAZ

WARAEACES 01, KIS T open( “../a/" " 17 ) KL, IBAHIGZMEM T workdir KEHERIHAE,
AHEk2: /home/john/PYTHON/DjangoZero/test/../a=>/home/john/PYTHON/DjangoZero/a/

WRRFHRF—DIH , — B, RIS, BEERM, KR AL
R, B OB S

KAt workdir BEELAIA 8RB, (LA work direction, KHEBIMENATII py SCPFIISCICIES, Han
aa/bb/c.py #ls& aa/bb/)

AR RIS ? Foc b O 2 B T 03, AT SCPFELSEB AR N R E” 05k (RA 03 J& [l A A
FUE, -/ BIFUT R SRR S ), IXAERY IS, SRR, 2 py HIEEUG I H bs SCPE AR L
ABHAT T, MEKRZEAEOT, 2T F— A3k

25 ASRAE getFilePath.py Hijj), bJZ2SCIAZE 51 README.md, MI{# ]

with open(os.path.join(os.path.dirname(__file__),'../README.md')) as f:
print(f.read())

DXFERYIE, AE A getFilePath.py BUMAYIIE, #SHE] SCOFH M BAE .

5.2 normpath

AN AR IEERT, PLefl ] os.path.normpath, JMiFE os.path.join, E#X join HRH W, HEK L

print ('normpath')

" % ("dirNamel", "dirName2")))

" % ("/dirNamel", "dirName2")))
("/dirNamel/", "dirName2")))

" % ("/dirNameil/", "/dirName2")))

" % ("/dirNamel/", "/dirName2/")))

"% ("/dirNamel/", "/dirName2/1.txt")))

print (os.path.normpath("
print (os.path.normpath("
print(os.path.normpath ("
print(os.path.normpath("
print (os.path.normpath ("

~N N N N N NN
==

print (os.path.normpath("
print('join')
print(os.path.join("dirNamel", "dirName2"))
print(os.path.join("/dirNamel/", "/dirName2"))
print (os.path.join("/dirNamel/", "/dirName2/"))
print(os.path.join("dirNamel", "dirName2/1.txt"))

SEY R
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normpath# % 53447 & H U fE
dirNamel/dirName?2
/dirNamel/dirName?2
/dirNamel/dirName2
/dirNamel/dirName2
/dirNamel/dirName2
/dirNamel/dirName2/1.txt
join# A LERAFr 6 H UM
dirNamel/dirName2# 44 H W
/dirName2# A /fF 4 E A
/dirName2/# A /54 A
dirNamel/dirName2/1.txt# /44 &1,

5.3 ESThaEEMA

(base) john@john-P95-HP:~/PYTHON/DjangoZero$ python test/testFilePath.py
argv:test/testFilePath.py

file:test/testFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testFilePath.py
dir file:test

dir abs file :/home/john/PYTHON/DjangoZero/test

curdir:.

abs file:/home/john/PYTHON/DjangoZero

dir file:

dir abs file :/home/john/PYTHON

getpwd: /home/john/PYTHON/DjangoZero

abs file:/home/john/PYTHON/DjangoZero

dir file:

dir abs file :/home/john/PYTHON

cur:.

abs cur:/home/john/PYTHON/DjangoZero

argv:['test/testFilePath.py']
file:/home/john/PYTHON/DjangoZero/test/testSub0l/getFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testSub0l/getFilePath.py

(base) john@john-P95-HP:~/PYTHON/DjangoZero$ cd test/

(T ogkss)
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(8:EW)

(base) john@john-P95-HP:~/PYTHON/DjangoZero/test$ python testFilePath.py
argv:testFilePath.py

file:testFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testFilePath.py
dir file:

dir abs file :/home/john/PYTHON/DjangoZero/test

curdir:.

abs file:/home/john/PYTHON/DjangoZero/test

dir file:

dir abs file :/home/john/PYTHON/DjangoZero

getpwd: /home/john/PYTHON/DjangoZero/test

abs file:/home/john/PYTHON/DjangoZero/test

dir file:

dir abs file :/home/john/PYTHON/DjangoZero

cur:.
abs cur:/home/john/PYTHON/DjangoZero/test

argv: ['testFilePath.py']
file:/home/john/PYTHON/DjangoZero/test/testSub0l/getFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testSub01/getFilePath.py

(base) john@john-P95-HP:~/PYTHON/DjangoZero/test$ /home/john/anaconda3/envs/django_zero/
—bin/python testFilePath.py

argv:testFilePath.py

file:testFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testFilePath.py
dir file:

dir abs file :/home/john/PYTHON/DjangoZero/test

curdir:.

abs file:/home/john/PYTHON/DjangoZero/test

dir file:

dir abs file :/home/john/PYTHON/DjangoZero

getpwd: /home/john/PYTHON/DjangoZero/test

abs file:/home/john/PYTHON/DjangoZero/test

dir file:

dir abs file :/home/john/PYTHON/DjangoZero

5.3. EZhEEM 27
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(8:EW)

cur:.
abs cur:/home/john/PYTHON/DjangoZero/test

argv: ['testFilePath.py']
file:/home/john/PYTHON/DjangoZero/test/testSub0l/getFilePath.py

abs file:/home/john/PYTHON/DjangoZero/test/testSub01/getFilePath.py

S AR

argv=FILE

abs(),dir() %L,

cur() fij 5.

getpwd(),cur () FH—E

TR

argv!=file

agrv: FigIHARE argv(RXFHF)

File: T-FHF5EHEIETE

abs(cur): AT AL E AR

getewd FlI abs(cur) {KSK—E

] file FHY FTER R file 7R R SO i AL E -
TSR BT S B AE sys.path BT, HF2 file & ml— x4
AR MBSO AL AE sys.path HURT, T84 file ai ] —ANZE %] 542

os.getewd() 5 os.curdir F{# fH os.getcwd() 5 os.curdir #2 T IRECY B AT python SCEFH SO, A
A EAEAE A os.curdir BF2RM] ¢ GXANFORMEIRAR) , AR IR M HT AT python SCHFRY SO,
MAZ python SCHFIFERI . PS: os.getcwd() 5 os.path.abspath(os.curdir) RBIFE5E R E—FE
1.

5.4 Mix

Python - 45 SHEHLN FBCY Hi 6 1% file 5 getewd():https://blog.csdn.net /sigmarising/article/details /83444463

python PREEA K 12.0s.getewd() PRELIEM#:https://www.jianshu.com/p/77bf050ba274
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python SEEE 06 £ £k1E bug ALIEIDR

Z 4R bug AEHHLR

Thread (target=func02)
while True:
dataA=DataA()
dataA.data=[[[xx,yy]]]
XXX,
yyy.
zzz,
dataA.data=[[[xx,yyl]l, [[ff,zz]]]
assert len(dataA.data)>1,error data# #7if 01
self.queue.put(datad)

func02():
dataA=self.queue.get ()
assert len(dataA.data)>1,error data# 77t 02

)/ func02 ZRIUK) data A IS A —4ERY, MBS FRZ%0e —4Er)

g 01, ric 02 J5% 8, FRic 01 2 ok 19 (ULHIFAIU B2 —4EfY), (EARIC 02 ZNHARA AT (1%
IR, MAELERS)

BEEAIL 01, quene AN SCRFZYERURAFIC? AKATEE, el MSr i, Mmhdch e, I AFFIL
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B 02, R RO ITFAT, FBIAFEAE => BB 2 A S8 8

BRI T, XA 2 GeRtdne i I B B8, e DL B S Bt , JEs3t e 1 " e py thon
WEFr 12 9 ke 2 N2 4R SRR A R, (AR IR ST AL,
HEF BRI, 02, MR queve, AABFTENIAT RN quque W), EATLA
KB quene HALAE 2 ANEARPHARIE, RIE queve A B IFFBCR T, MTAFRUNER 25 2R, B
PA queue IRIZAIICRS “ ETR3CT, MG ET “IAIXT. $E RRRBITE

SRR A3 7202 self. quene. put(copy.deepeopy (dataA)), KHERMAICHAE T R AR KL, 86 T
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https://hexo.yuanjh.cn/hexo/347e85fb/
https://hexo.yuanjh.cn/hexo/347e85fb/

CHAPTER [

python SE&% 07 ik pdb

7.1 Python Z%&EMFHERIABIBIER AL (thread.run)

https://blog.csdn.net/york1996 /article/details /89305847

for thread in threads:
thread.run() # J& &2 thread.start ()

7.2 OpenStack B iR FiEES (EEM stdin,stdout SEHLHERIR)

https://zhuanlan.zhihu.com/p/63898351
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import sys
import socket

def pre_pdb(addr='127.0.0.1", port=1234):
old_stdout = sys.stdout
old_stdin = sys.stdin
handle_socket = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
handle_socket.setsockopt(socket.SOL_SOCKET, socket.SO_REUSEADDR, True)
handle_socket.bind((addr, port))
handle_socket.listen(1)
print("pdb is running on %s:%d" % (addr, port))
(client, address) = handle_socket.accept()
handle = client.makefile('rw')
sys.stdout = sys.stdin = handle
return handle

import pdb
a=1
b=2

handle = pre_pdb() # ZEiE[@stdin, stdout
pdb.Pdb(stdin=handle, stdout=handle).set_trace()
c=a+b

L XA A AR B AR I, AR HERRES S IR A K —BUUS, HRCZ2AEK T, HHEMAH
rpdb e pdb R HEFT IR, RELS 2 I,

7.3 python ZZEHRIAR (BFEHZE)

https://blog.csdn.net /DeathlessDogface/article/details /84074461

AT

import pdb
pdb.Pdb(stdin=open('/root/p_in','r+'),stdout=open('/root/p_out', 'w+')).set_trace()

olfERERT

mkfifo /root/p_in /root/p_out
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7.4 gdb FiIAZHEFZSEESGS (IXE follow-fork-mode)

https://blog.csdn.net/pbymw8iwm/article/details/ 7876797
& # follow-fork-mode(®#RiA{H : parent) Fil detach-on-fork (ERIAfE: on) EfIF].

follow-fork-mode detach-on-fork RH

parent on RAREH# (GDB ZiA)

child on AR TR

parent off Bl EEAR T AN, gdb REHAE, FHAE block &
fork fI &

child off FlEF R AN 2R, gdb TR, £HAE block #
fork fI &

KB set follow-fork-mode [parent|child] set detach-on-fork [on|off]
EIELEVR A UERE - info inferiors

Pl 254 - inferior

L FE: info threads

Y £k thread

7.5 Linux Z#EFSLEN—R gdb B H] (2% LEHBY)

https://typecodes.com/cseries/multilprocessthreadgdb.html

follow-fork-mode detach-on-fork 1iiHH

parent on GDB BRIAMREAM A RERXE#E

child on FRRTHE

parent off AR D2, gdb REMA, FHAE block # fork frE
child off FEf R AR, gdb RF#AE, F#HAE block # fork L%

#HFE gdb BUARISHE

(gdb) show follow-fork-mode

Debugger response to a program call of fork or vfork is "parent".
(gdb) show detach-on-fork

Whether gdb will detach the child of a fork is on.

catch fork

(T gk%E)

7.4. gdb FAIXZSHEFZSZIESS (IRE follow-fork-mode) 33
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info b

bt

7.6 ZEMNEELURFIA gdb AXS%E (F4. BEPHRREN)

https://blog.csdn.net/zhangye3017 /article/details /80382496

pstree -p xx

F &AM B AL

pthread runl ()
start_thread () from /lib/libpthread.soc.@
clone () from /1ib/libc.so0.6 AP E) PR A AR R
! Oxbodooby a z‘ %M T £ RAEWPCB, JfH
in cernel_vsysca ) W s oge o oer K 1pog- i
in nanosleep () from /lib/libc.so0.6 RERAEG—ARATH X
sleep () from /lib/libc.so0.6
pthread_run2 ()
t_thread () from /lib/libptiread.:
clone () from /lib/libc.so.6
(Thread 8xb77bb6c® (LWP 4488)):
4dd424 in _ kernel vsyscall () P BAT RN
8f21fd in pthr _join () from /lib/libpthread.
304859 in main ()
=2]% pstack 4401
(process 4401):
nel_vsyscall ()

4dd424 in
OxPe7f3 in nanosleep () from flib/libc.so0.6

'} from flib/libc.so.6
pthread_runl ()
start_thread () from /lib/libpthread.s
clone () from /lib/libc.so.6

Thread 1 (process 4482):
4dd424 in _ kernel_vsyscall ()

gdb attach F£F% ID
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Linux (7.2-92.el6)
(C) 2010 Free Ftware Foundat Inc.
= GPLv3+: GNU GPL wve n 3 or later <http://gnu.o
free software: you are free to change and redistribute it.
O WARRANTY, to the extent permitted by law. Type "show copying”
warranty" for detai
This GDB was configure i686-redhat-linux-gnu".
For bug reporting instructions, please s
<http rg/software
attach . , ] 3%
Attaching to proc
Reading symbols from , % stl...done.
Reading nbols from /lib/libpthread B...(no debugging symbols found)...done.
w LWP 4482]
[New LWP 4401]

[Thread debugging using libthread_db enabled]
Loaded mbols for /1lib/lib

Readin ols from /1li IC . & .(no debugging symbols found)...done.

Loaded mbols for /lib/libc.so.6

Reading symbols from , f1d-1linux.so.2...(no debugging symbols found)...

50.2

W
1. &F#: info inferiors

2. BEF%F: info threads

3. EELBEKREN: bt

4. Y #H %A thread n (n REF LML)

7.6. ZEMHEFLURFA gdb AXSEE (F4. SEPHETREN) 35
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(gdb) info inferiors
Num Description Executable

* 1 process 4490 [home/so/linux 2 /testl
(gdb) info threads
3 Thread @xb77bab7@ (LWP 4401) ©x004dd424 in _ kernel vsyscall E}
6db9b7@ (LWP 4402) o 5
Pxb77bb6c® (LWP 4408)

(gdb) bt
#0 Ox004dd424 in _ kernel_vsyscall () bt&F & ST RAZMHK
8f21fd in pthread_join () from /lib/libpthread.so.@ M, AR FRA

£

[Switching to thread 2 (Thread @x 9b7@ (LWP 4402))]#0 ©x004dd424 in _ kernel vsyscall ()
(gdb) bt
#0 de in _ kernel_vsyscall ()
3996 in nanosleep () from /lib/libc.so.6
7f37¢® in sleep () from /lib/libc.so0.6
T'WSﬂdsbe in pthread run2 (: ) a+ 0db c:27
9 in start_ +htﬂad ()
P in
[Swifchlng +o +hread 3 ( € ©x004dd424 in _ kernel vsyscall ()
(gdb) bt
#8 0Ox004dd424 in _ kernel wsyscall ()
7f 5 in nanosleep () from /lib/libc.so.6
7f37c® in sleep () from /lib/libc.so.6
3 in pthread runl (arg=0x8) at gdb.c:16
start_thread () from /lib/libpthread.so.®
clone () from /lib/libc.so.6

PATEARRE 2 KB, FAToE R ARELs T I W s Ak

Sl ¥ — % A21217: thread apply 1-n (F/L1MN4%#E) n
2.§%Eﬁﬁﬁéfﬂ%ﬁﬂir
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(gdb) thread apply 2 n =T I EEIREIITAC RS

Thread 2 (Thread @xb6d4db70 (LWP 13995)):
Single stepping until exit from function _ kernel vsyscall,

which has no line number information. b B B A A A
@x@07f3996 in nanosleep () from /lib/libc.so0.6

. AT
b) info b

Type
breakpoint Ax@804853a <pthread runl+6>
(gdb) r

The program being debugged has been started already.
Start it from the beginning? (y or n) vy

Starting program: /fhome/so/linux

[Thread debugging using libthread d

[New Thread @xb7ffeb7e (LWP 14213)]
[Switching to Thread @xb7ffeb7é (LWP 14213)]

Breakpoint 1, 6x©804853a in pthread runl!(}P5

Hizfr gt

1. ﬁi%ﬁ: set scheduler-locking on
2. AT n

ocking on it E R PAT % W AAR

Single stepping until exit from function pthread runi,

which has no line number information.

I am threadl,ID: -12088822168 TP SRR A P

P A &9t AT

1. % & set scheduler-locking off
2. #EfT: n

7.6. ZEMHEFLURFA gdb AXSEE (F4. SEPHETREN) 37




python_practice Documentation, A %5 v1.0

(gdb) set scheduler-locking off <= B &4 H K H4T

‘odb’ t = . —— g

I:..-:dh..} cc.:n L = it }E u 55‘_1-. it 47

Continuing.

I am threadl,ID: -12088822160 o .

I am main thread FERAE, HEREHRMITTHCLHEHEH

I am thread2,ID: -1218512016

Breakpoint 1, 8x8884853a in pthread runl ()

(gdb) n

Single stepping until exit from function pthread runi,
which has no line number information.

I am thread2,ID: -1218512016

I am threadl,ID: -1208822160

I am thread2,ID: -1218512816

Breakpoint 1, @x@804853a in pthread runl ()
(edb) bt
- pthread_runl ()

/ 5 AR 25 R 4 G 5 — 4
start _thread () from /1ib/libpthread.so.@

clone () from /lib/libc.sci6

7.7 GDB % ESHERR (RIENGSIHE)

https://cloud.tencent.com/developer/article/1142947

thread thread-id SZEIA A ZAE 2 [B] A U4

info threads ZrifjfF7E M) ZFE

thread apply [thread-id-list] [all] args ¥E— R 5L FHFTAR2
SR PR E BT A

set print thread-events 1 fil 4T EJ &AL JH 2l sl S5 U2 15 B

set scheduler-locking offfon[step 7/l step 5 continue HEFFIRHRMIMGE, AT R AIFFTIONAT,
{1 A R FAL SR A S FTIR? M4 TR LKA,

off: REYGEILMARE, HahRIA MAREIT, BRI
on: FUR SRR O AR AEASNAT

step: PHIFHABLRRAE Y Ei AR B TRAN, 5 Y m k. RA2Y next. continue, util PA M finish f4H}
fii, HABLREA DA EI TIPS

i} thread apply Hib—AoUe 2 MAREIITHIE WS . BIALEITA R LA A A AR R -

(gdb) thread apply all bt

Thread 3 (Thread 0x7ffff688a700 (LWP 20568)):

(T oUaREE)
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#0  0xz00007ffff7138a3d in nanosleep () from /1ib64/libc.so.6

#1  0z00007ffff71388b0 in sleep () from /1ib64/libc.so.6

#2 0x000000000040091e in threadPrintWorld (arg=0x0) at multithreads.cpp:18
#3  0x00007ffff74279d1 in start_thread () from /lib64/libpthread.so.0

#4  0x00007ffff71748fd in clone () from /1ib64/libc.so.6

Thread 2 (Thread Ox7ffff708b700 (LWP 20567)):

#0 threadPrintHello (arg=0x0) at multithreads.cpp:10

#1  0x00007ffff74279d1 in start_thread () from /1ib64/libpthread.so.0
#2 0x00007ffff71748fd in clone () from /lib64/libc.so.6

Thread 1 (Thread Ox7ffff7fe5720 (LWP 20564)):

#0  0xz00007ffff7138a3d in nanosleep () from /1ib64/libc.so.6

#1  0xz00007ffff71388b0 in sleep () from /1ib64/libc.so.6

#2 0x00000000004009ea in main (argc=1, arqu=0z7fffffffe628) at multithreads.cpp:47

7.8 &%

pyrasite(4 4ERIAIEIH , ANEH)

AR EFALFIA gdb K2 LA (F L, HE2T “HH) pstack FHE, HEH”, B pstack HIRTL
fih): https://www.cnblogs.com/fengtai/p/12181907.html
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python 52k 08 L IEMERES T (3E4HBSFN chromeTrace)

8.1 F&/3k

ZARIT R, FEAATHRED I, HEERKLE (URAITHRIFE)
R RCR

[ Jonr ) ) ) ) [5.556 hr

~ Process Main
Iﬂz HER 5K8B

RIR BRER B

8.2 FE{LMIAFERTE

WAL REAE errordog (UM% debuglog WREHE AR RIS H &, MR, AW HELEEEN
chrome tracing 2 i} FF &, (HZ AL A 5 W] pA
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log time(name, start time, end time, pid, tid):
logger.error( : hame : : pid - : start time *
logger.error( 1 hame 2 : pid : : end_time *

I
L
1i
L

cal_time(name= )2
logger_time(func):
make decorater(*args, **kwargs):
start_time = time.time()
func(*args, **kwargs)
end time = time.time()
log time(name, start time, end time =0s.getpid() =threading.current_thread().ident)

make_decorater

logger time

A 01, effizs

@cal_time (name=xx)
def func_run(txt):
print('txt:/s' 7 txt)

maTE R AR

BN EJ7 3K, ATPAE H G H#38) funce BYTFARFISE AN (A]
s 2Ry chrome trace SCRFRUBEMES, HEATHE— 20t

8.3 ¥t

BT sed MIAR] AR EESE N chrome trace SCHFHAE

LSS EwEy I

{"name": "H{F %", "ph": "B", "pid": "Main", "tid": "T1E", "ts": 0},

{"name": "H %", "ph": "E", "pid": "Main", "tid": "TfE", "ts": 28800000000},
"name": "F W, ", "ph": "B", "pid": "Main", "tid": "fRIf", "ts": 28800000000},
{"name": "F® ", "ph": "E", "pid": "Main", "tid": "{KIH", "ts": 32400000000},
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(g L)
{"name" Lo E {,EE% n R "ph" . npn s npidu . "Main" s "tid": "I/ﬁ;” s gt 32400000000}’
{"name" .o :%' {J(‘E% n , "ph" . NEn , ”pid" . "Main" R ngid" . ul/[/';u , nggh . 36000000000},
n n.o on " n n. upn s M. n s MWy qm. n K n n ".
{"name": "#fy", "ph": "B", "pid": "Main", "tid": ", "ts": 36000000000},
{"name" . nﬁ‘ga’/@ " s uphn . NEN R "pid" . "Main" R "tid": n,ﬁ( |‘ﬂ n R gt 37800000000}
8.4 {#M chrome tracing 931
ffi[f] chrome tracing 4347
75 — s
AR ERE:
€ c s ome = Ot
acisezrEeTTan I——— Sy ——— 7 N e e e . P eV e 1
a
4
A — a5 S+ g Wt s
L e e e
Socton et s
Start CPU Duration  * Duration CPU Self Time Self Time
232.877 msy avg 194.469 ms.
200.498 ] count
168120 ms] max 240156
151,930 s 5 mn  1s190ms
00 05 10 15 20 25 30 35 40 45 50" wy e
args  duration event selfTime start
HH 151.930 ms [ y=*2—""" ead 151930 ms 1651930 ms 2114560 ms
Wy 166874 ms .. ead 166.874 ms 166.874 ms. 1071517 ms
1 153611 ms * read 153611 ms 153611 ms 1790066 ms
W0 173emms L x | tead 173,439 ms 173439 ms  BOT386ms
M 172843ms | L _tead 172843 ms 172843 ms  1443639ms
01 172453ms ) rend 172453 ms 172453ms 1616790 ms
HH 170459 ms Jead 170.459 ms 170459 ms 1943837 ms
Hn 171423 ms | . . read 171423 ms 171423ms 2267177 ms
Wy 195071 ms | T Jead 195071 ms 195071 ms 2439018 ms
01 204T14ms| 1ead 204714 ms 204714ms 1238588 ms
01 202922 ms _read 202,922 ms 202022ms 2634377 ms —_—
W01 2220ms 4 - - _ sewzi2220ms M220ms  3510417ms

ATDAGEVE BN TR X TN, e RfE, foe/ IMEAT PR ) 455 R,
F— BT —ARIFIR RS T PRI 7 R

1
af_read .. _read RS T

A
e _read —
Dat. | Dat. | Dat. | Dat. | Dat. | Dat. | Dat. m..\nnmmnm,,q\mu. *m\m'\m |L|na1 | Dat. | Dat. | Dat. | pat. | Da| | - | Dat. | DataM. | Dar.

@+~

[+

Z TR R/ M none
Z AR EE T L H: none
vtune PERE/M A L H—48 R FE BB . https://blog.csdn.net/pzhw520hchy /article/details /79823038

8.4. {#¥H chrome tracing 53#7 43




python_practice Documentation, %% v1.0

valgrind [ callgrind T H. #6472 ZRFEVERE /04T https://www.cnblogs.com /zengkefu/p/5642991. html
python ZZ&FEFEFIERE/M T LA none

python ZZ&FEPERE /M none

python H Al BARAE Mige S ?: https://www.zhihu.com/question /65229244

PRICA I AL F)ES Chrome Trace Viewer {ifi i i#:/#:https: //limboy.me/2020/03/21/chrome-trace-viewer/
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CHAPTER 9

python SLfk 09 iZAHE MIEIK

it BRI H FE 2] armbox b, (B2 AB arm EIRIKARFE RS TR BIER M, FrATCA M pycharm
TH, HfgfEL AT python x4, AJ5Eid pdb JEATIRIL. XFRARM L, HENT web 52
ZAETH , pdb BUICIAIA T T . Z AR java IS e /I, 27N, pycharm HSHBAXATIRE.
BIRAR TR, BT .

9.1 IR ITEMEEEER

=

script
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platform

B Tame MN=C 2
print(platform.platform())
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9.2 i#MN Python Interpreter

Project: script ’ Project Interpreter

¥ Appearance & Behavior

Keymap
Editor
Plugins

Version Control

Build, Execu , Deployment

Languages & Frameworks

Tools
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9.3 #Rh0 ssh interpreter EFEER

@ Settings

Project: script * Project Interpreter

Add Python Interpreter

9.3. i#N ssh interpreter EFEREE B 47
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9.4 ssh interpreter BiE{E 2

X R Z B L R i AR (E E, AN BE i T E A T REY ssh EEE, B DABCA I B AR .

Project: script * Project Interpreter

Add Python Interpreter

Connecting To Remote Host

» Langu

» Tools

X Add Python Interpreter
Authentication options for connecting to lyz@192.168.1.9:22
O Password:  sessss Save password

() Key pair (OpenSSH or PuTTY):

Private key file:

Passphrase: Save pa

§$ﬁ%ﬁ%ﬁﬁ Previois Cancel
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9.5 interpreter [ILEBEE

@ Settings

Project: script » Project Interpreter

Add Python Interpreter JEP IR IE N EE e B 9T
EENTEMNEEMA

BREARNET

Build,
> Langu

» Tools

Finish

9.6 &M ITICEORY interpreter

@ Run/Debug Configurations

-B R F
¥ @ Python

» / Templates
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9.7 IIFERIETH

=
script
platform
__nhame__==

(platform.platform())
( )|

> | ole 0 S T % H

ssh:// =rrecsrrecgrgerryemme: 00 /usr/bin/python -u /home/linaro/.pycharm_helpers/pydev
pydev debugger: process 6721 is connecting

Connected to pydev debugger (build 201.7223.92)
Linux-4.4.167-aarché4-with-debian-9.12

PyCharm 3R JT % i3 https: //blog.csdn.net/yejingtao703 /article/details/80292486SSH = #> fiff e 25 &
3¢ https://blog.csdn.net/jeikerxiao/article/details/84105529ssh [ iE st pycharm 51 BEAAILEHE IR 55
A https://blog.csdn.net/huangbx  tx/article/details/93339715
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cHAPTER 10

python SEhk 10pytest MIXFNEZZR

43 . pip install pytest-cov
fird: pytest —cov=src —cov-report=html
src: python JEAIEEAR (SCHEIIE, AR or Bilkt.py %)

R ST Ira FFe S fartest . test.py B Jitfigdili, W] html b b UATsRBoE L, AR
BN A RA T o

HoAtb 4

1. ZERKLE pytest-assume

2. WEIAITINY pytest-ordering

3. KM E K pytest-rerunfailures

4. BRS¢ pytest-sugar

5.pytest-pep8, WURTEM pytest WIS, ARG S PEP 8 HLTEHIHET-

6.pytest-mock j&—A> pytest [IFMF, LREEIAIEH . BIRML T %4 mocker [ fixture, {XFE 24 MR
function B{ method %L, WA HiTRLE,

10.1 &%

[#]Pytest FAHFFE: https://blog.csdn.net/u011331731/article/details /108189950

pytest P—EsZ RS EE : https://www.jianshu.com/p/7df6d781{100
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[pytest] pytest-cov : G 7E 552 https: //blog.csdn.net /waitan2018 /article/details /104400749

pytest-cov AT E FITIMHR NS 7 55 2 https: / /blog.csdn.net /u011519550 /article/details /86367137
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cHAPTER 11

python SEfK 11 HXADEEE

11.1 #H

FeUld IR A MR AU, s @B R, BEAEEONE R . RO HREERA RS, #r
B L, G, AT AE . python HAMREMRTENE, FrolX— Gt e,

11.2 FEEERE

REGEF HAEE 2, 5tk python S5RAAETT K h AT IAS (3% H R 1 O 75 B 5643 11 Se Rl AU R AT
pillice 2 ilpp

from typing import List, Sequence

def square(elems: Sequence[float]) -> List[float]:

return [x**2 for x in elems]

11.3 FIREBKXBRBIR ([i for xx])

REBAGIHEE AT AIBNR A A, SR AT — AL R AR D (Al vT PASE B ATk
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11.4 HEHREMSETRE (product) HFRRIR

itertools.product()

In [68]: list(product('ABCD', 'xy'))
Out [68] :

[CAr, 'x'),

(A, ty ),

('B', 'x'),

('B', 'y'),

(e, o'xY,

e, oy,

¢'n', 'x'),

¢n', 'yl

11.5 _ AT RGN ZEE i

AT 0T TC R BRI R I S i 1, 85340, python HEFEGEA]  OFURACHRZ BUALN, A
e —MZE S 15Y)

[x for x in range(3) for _ in range(2)]

[0,0,1,1,2,2]

11.6 EL—BUERIEM TR ifelse FIEF

TEFRNEY if-else 25T ot BEMAL PR filter 1. CRZEXT) XFFE—PEAUAMEALEE, numpy SE48 5 i
—EMAL, FIPAE L Numba gEFT#E— 00tk . T H—ZHER & AT & cpu 1Y cache [y LRU M, K
AR A cache. FILANEWNERA if-else SIAERFINTEHE (WA SCRRIZZRAR, J5245018) fHip
KUl BRIER T, BAPIREMR RN, 220G T DRI AU R A 7 SAE PP

T A AR AR AN B e b

import time
a = time.time()

b, ¢ = 1list(), listQ
for i in range(10000):
if not i % 7:

b.append (i)

else:

(T ogksr)
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(8:EW)

c.append (i)

print(time.time() - a)

a = time.time()
b = 1list()
c = 1ist()

[b.append(i) if not i % 7 else c.append(i) for i in range(10000)]

print(time.time() - a)

time.time()
[i for i in range(10000) if mnot i % 7]
¢ = [1 for i in range(10000) if i % 7]

print(time.time() - a)

Z5iE: fwele, I, BRPRECECAM R R RIS A, T AN A, MK AR AR, A
A KR!

11.7 F a and b(a or b) /X if a:b(a if a is not none else b) BYE EAFRIX
W

BIVEN mypy #SRAUGESNET (78 b AR T {E)

11.7. F a and b(a or b) /X if a:b(a if a is not none else b) BB AFTIER 55
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python SC&% 12 felljja) B EE 55

12.1 HATERE

I —NeRE, W EHFRZ s A, A demo BRI, HYfRJIEFSPE 200ms, (2R EI KRG T, W4k
W18, HAYE 3s Aot fRAT: BREL A NEA AR, BUREE (cpu #4E), WEUREEE (LHEH), &
W (cpu %4E) F5M 10 cpu izfi, 7€ arm FARESSE (BAFMNIAN demo HAE arm |, {H demo
RAIATREL A, TMRRGEPIEE A MAKRGEAR G55 cpu BIR) WiK: HRIG TR, 45
W RWEEG, GIEECLE (LHER) B, WA (DRI, JFAMmRE, €REh
EH, UERATBEHLSIAE cpu )

M 20 KEGEPAEAET —ANRISERE, 5 cpu it 2, BAE: BIREFE, ps -fe $F|ERE pid, 1 top -Hp
pid AR N AL cpu A, KRB ANEAREAR L 99% Aot MR ARRD— WS BE A L AR LR,
W REPATHHFE R, DLRAI RS, A9 TR A R S 2, SR A e AR I
LR, FTAS A IRER AR S . AR, B 1 U2 IERN, Al H O 28 TS S A A
PR, W cpu BHAMATS S E, —FELHERETH .
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CHAPTER 13

Indices and tables

e genindex

« modindex

e search
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