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ZRBT—T R, BEIRINET

RIT—TRE (TRESITAERENSE) , BRA2R, EFIRINE
BHEALN, KESIE:

”

\

functionInfoDict, maxRetryNum sleepIn

doSuccess
functionCallback functionInfoDict
functionParaDict functionInfoDict.get

curRetryNum = maxRetryNum
curRetryNum
functionParaDict
doSuccess functionCallback :=-functionParaDic?

doSuccess functionCallback

doSuccess

time.sleep sleepInterval
curRetryNum

doSuccess
isShowErrwWhenFail
functionName functionCallback
# '<bound method DevicesMethods.switchToAppSto
logging.error
doSuccess

AR



functionCallback RREEEEIEERNES: REERbooIZEEIT AT A
T E:

(1) BTN

foundAndClickedWifi = CommonUtils.multipleRetry

Heh:

self

e o o

foundAndClickedWifi - self.findAndClickElement query-w:
foundAndClickedWifi

KBIF

isSwitchOk = self.multipleRetry self.:

M2 BRI S A:

isSwitchOk = self.switchToAppStoreSearchTab

HAth LB+

foundAndClickedDownload self multipleRetry

L
[E#ER] AppStore BENREIOSHIapp: BIREMAMEHA SR

(2) BEIHSE, SEIE: 21

searchInputQuery
isInputOk = CommonUtils.multipleRetry

self.wait_element_setText

searchInputQuery
appName

SHEEZ RIS A:



searchInputQuery
isInputOk self.wait_element_setText searchInputQuery, ap

Hrhwait_element_setTextiIENX &2

self, locator, text

X NE Z BENTRY:

searchInputQuery
appName
(3) BEINSE, Bn_EmultipleRetryfIZishS 4R

isSwitchOk = CommonUtils.multipleRetry
self. switchToAppStoreSearchTab
maxRet ryNum
sleepInterval

AR EAURY :
isIntoDetailOk = self multipleRetry

self.appStoreSearchResultIntoDt

appName

sleepInterval

ZRIRIREA:
isIntoDetailOk - self.appStoreSearchResultIntoDetail appNar
E:

te4k 2 e LY

sleepInterval=0.5



REANEHERT, EMERIRTER, MKIFRKE, ATAEIITIRHEIR
IR F1TATEL,

0
[Ef#R] AppStoreBZRIKIOSHapp: EEMAMFEFZIA/LIX
(4)
isIntoDetailOk = CommonUtils multipleRetry
self.appStoreSearchResultIntoDt
appName

maxRet ryNum
sleepInterval

iR : FhILSEisRespFullRetValue
ISR 20200925
BEZRMAFIESE: BEIR(E]

(A¥CE

=|

15N

jilll3

21

dit



functionInfoDict, maxRetryNum

finalReturnValue

doSuccess

functionCallback = functionInfoDict
functionParaDict functionInfoDict.get

curRetryNum maxRet ryNum
curRetryNum
functionParaDict

sleepIn

# doSuccess = functionCallback(xxfunctionParaD
respValue = functionCallback :--functionParaDic"

# doSuccess = functionCallback()
respValue functionCallback

doSuccess
respValue
doSuccess respValue
respValue
doSuccess respValue
respValue
doSuccess respValue
Exception
isRespFullRetValue

finalReturnValue respValue

finalReturnValue doSuccess

doSuccess

time.sleep sleepInterval

curRetryNum

doSuccess



isShowErrWhenFail
functionName functionCallback
# '<bound method DevicesMethods.switchToAppStol
logging.error
# return doSuccess
finalReturnValue

TR RREAI:
(NEIAREREITZEER, RiREbool{E

respBoolOrTuple = CommonUtils.multipleRetry
functionInfoDict
self.isGotoPayPopupPage

(2REITRER

respBool0rTuple = CommonUtils.multipleRetry
functionInfoDict
self. isGotoPayPopupPage

isRespFullRetValue
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powered by Gitbook&/FEF: 2020-09-25 15:55:19


https://creativecommons.org/licenses/by/4.0/deed.zh

I\
il

FlTE =R E

%A isinstance , MAE type

crifan.com, {EAZE724.0ER(CC BY 4.0)i1Y &% all right reserved,
powered by Gitbook&/ZEH: 2020-06-27 18:24:15


https://creativecommons.org/licenses/by/4.0/deed.zh

R4

A B FIPython b B RABX BRI,
RERE

sys
sys.platform
sys.platform
sys.platform
sys.platform

sys.platform



cmd, text
# PATCMd@<L, BERRFHIIR
resultStr
resultStrList

consoleQutputByte - subprocess.check_output cmd, sl

resultStr = consoleQutputByte.decode

UnicodeDecodeError
# TODO: use chardet auto detect encoding

# consoleOutputStr = consoleOutputByte.decode('

resultStr - consoleQutputByte.decode

text
resultStrList resultStr.splitlines
Exception err
err, cmd
text
resultStr
resultStrList

EHER
RENZRIERAN (WinZEMac) MIFSIS

A3:



self

# cmd = "wmic bios get serialnumber"
cmd
CommonUtils.osIsWinows
# Windows
cmd
CommonUtils.osIsMac0S
# mac0S
cmd
# TODO: add support other 0S
# AIX: aix

# Linux: linux
# Windows/Cygwin: cygwin

serialNumber
lines CommonUtils. get_cmd_lines cmd
CommonUtils.osIsWinows
# Windows
serialNumber lines
CommonUtils.osIsMac0S
# mac0S
serialNumber - lines # CO2Y3N10JHCS8

serialNumber

crifan.com, {ERAZ &4 0E7(CC BY 4.0)i1i% &% all right reserved,
powered by GitbookE/FEF: 2020-06-26 10:24:06
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https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanDate
time.py

getCurDatetimeStr 4 5Y Zi il B BARY 8] 21+
2

outputFormat

curDatetime - datetime.now! 6 # 2017-11-11 22:07:22,705:
curDatetimeStr - curDatetime.strftime outputForr
curDatetimeStr

TR REI:

curDatetimeStr getCurDatetimeStr( ) # '20191219 143400'

datetime#E0 (8] 8%


https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanDatetime.py

time

self, datetimeVal, withMillisecond:

timetupleValue - datetimeVal.timetuple

timestampFloat = time.mktime timetupleValue 6 # 1531468
timestampl@DigitInt timestampFloat, # 1531468736
timestampInt timestampl@DigitInt

withMilliseconds
microsecondInt datetimeVal.microsecond # 817762
microsecondFloat microsecondInt
timestampFloat - timestampFloat - microsecondFloat
timestampFloat - timestampFloat # 153146873
timestampl3DigitInt timestampFloat) # 153146!

timestampInt timestampl3DigitInt

timestampInt

SREN = gu it (B &

datetime datetime

withMilliseconds

curDatetime datetime. now
datetimeToTimestamp curDatetime, withMillisecons

i B ZiARTRZI =R

datetime datetime, timedelta
timestampStr - datetime.now! ) .strftime
# 20180712_154134_660436
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https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanFile.
Py

Python3 striZbytes

Python 35, IEFFREMRBEFTE, AINERHEA:
o FiE1: HbytesKiEik

convertedBytes originStr

o %2 AFEFSstrivgwiZencode

encodedBytes - originStr.encode

Hr:
;B FSMYencodingSE:

« HATERIAERUTF-8
o FRARIANA]AHN

o WABMRIERE, RMEMRENRD
o WIREM, FE:

convertedBytes originStr
encodedBytes - originStr.encode

FRBBINMECAALZIEEDN


https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanFile.py

sizeInBytes, decimalNum isUnitWithI

# https://en.wikipedia.org/wiki/Binary_prefix#Specific_ui
# K=kilo, M=mega, G=giga, T=tera, P=peta, E=exa, Z=zetta,
sizeUnitList
largestUnit

isUnitWithI
sizeUnitListWithI
curldx, eachUnit sizeUnitlList
unitWithI - eachUnit
curldx
unitWithI
sizeUnitListWithI.append unitWithI

# sizeUnitListwithI = ['','Ki','Mi','Gi','Ti','Pi','Ei
sizeUnitList sizeUnitListWithI

largestUnit
suffix
decimalFormat decimalNum #" "
finalFormat decimalFormat sizeUnitSeperator
sizeNum - sizelInBytes
sizeUnit sizeUnitList
sizeNum
finalFormat sizeNum, sizeUnit, suffix
sizeNum
finalFormat sizeNum, largestUnit, suffix



kbSize
kbStr formatSize kbSize
kbSize, kbStr

iSize
iStr formatSize iSize, isUnitWithI
iSize. iStr

seperatorSize
seperatorStr - formatSize seperatorSize, sizeUnitSeperat¢
seperatorSize, seperatorStr

bytesSize
bytesStr - formatSize bytesSize
bytesSize, bytesStr

mbSize
mbStr formatSize mbSize. decimalNum
mbSize. mbStr

tbSize
tbStr formatSize tbSize. decimalNum
tbSize, tbStr

pbSize
pbStr formatSize pbSize, decimalNum
pbSize, pbStr

testKb

testlI
testSeparator
testBytes
testMb

testTb

testPb

crifan.com, {EFE24.0E[R(CC BY 4.0)Y &% all right reserved,
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¢ https://github.com/crifan/crifanLibPython/blob/master/python3/crifan
Lib/crifanFile.py

« https://github.com/crifan/crifanLibPython/blob/master/python3/crifan
Lib/demo/crifanFileDemo.py
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0s

curFileOrPath

updateTime

modifyTime = os.path.getmtime curFileOrPath ) # 159

updateTime modifyTime # 159374864132
0SError err
errMsg err

# print("errMsg=%s" % errMsg)

updateTime

R

[(Ef#IR] PythondhSREXNX {4 & fa EHAT 8]

REXERER

fileNameOrUrl

fileNameOrUrl.split

BIE=X ¥



0s

fullFilename
filePath = os.path.dirname fullFilename
# create folder if not exist
os.path.exists filePath
os.makedirs filePath
fullFilename

# Note: not use 'w' for maybe conflict for others
os.utime  fullFilename

IREN S {4 i I £ R

binaryData
readFp fileToRead
binaryData readFp. read

readFp.close

binaryData

binaryData

VR

imgBinData readBinDataFromFile imageFullPath

RiF B HIEEREEI 4

fullFilename, binaryData

fullFilename fp
fp.write binaryData

fp.close
# print("Complete save file %s" % fullFilename)

{R{FEjsonZl34



json

codecs
fullFilename, jsonValue
codecs fullFilename encoding
json.dump(jsonValue, jsonFp, indent ensure_asci;

# print("Complete save json %s" % fullFilename)

MR Eitjson

json
codecs
fullFilename
codecs fullFilename encoding

jsonDict json.load jsonFp
# print("Complete load json from %s" % fullFilenams
jsonDict

B AR HIE R RB R
(1) Python3

audioBinaryData - audioObj.read
audioFilelLikeObj i0.BytesIO audioBinaryData

(CEPSIVESR gL SiElRPNES:
, BIRTRGBREXH—FEBREX 1o,

(2) Python2

StringIO

audioFilelLikeObj StringIO0.StringI0
audioFileLikeObj .write(audioBinaryData

— TRBEFFHEEANREFRIX G



fullFilePath write fileContentStr) .close
245 :

write page .close

L IEANPTHITANGR : SEIR chmod +x BY
e

(A¥CE

0s
stat

curState os.stat someFile

newState curState.st_mode stat.S_IEXEC
os.chmod someFile, newState

BEMANRE:

0s
stat

someFile

os.path.exists someFile
os.path.isfile someFile
# add executable

curState os.stat someFile

newState curState.st_mode stat.S_IEXEC
os.chmod someFile, newState

1A
chmodAddX shellFullPath

BERRAL:



22 How do you do a simple "chmod +x" from within python? - Stack
Overflow

MRBEMLE, LEQAZBEATRITNER, MAJBAR:

someFile

0s.path.exists someFile

os.path.isfile someFile

# add executable

curState - os.stat someFile

# STAT_OWNER_EXECUTABLE = stat.S_IEXEC

# executableMode = STAT_OWNER_EXECUTABLE
STAT_EVERYONE_EXECUTABLE stat. S_IXUSR stat
executableMode - STAT_EVERYONE_EXECUTABLE
newState curState.st_mode executableMode
os.chmod someFile, newState

R

a2

ZABlT —rw-r——r—-
e 2 -rwxr-xr-x
o %5 user group other #AN L x AIATHITINR

B

[Ef2R] PythonshZaMacH X 40 L RTHATAXBR

FIRTE DX HFHR


https://stackoverflow.com/questions/12791997/how-do-you-do-a-simple-chmod-x-from-within-python

sys
fileObj

sys.version_info
fileObj

for python 3:
has read() method for:
io.IOBase
i0.BytesIO
i0.StringI0
io.RawIOBase

fileObj

HOH O OB B R

HHHAIX S, MRES, W1



0s
re

curFilename

newFilename curFilename

newPathRootPart, pointSuffix - os.path.splitext newFile
# 'crifanLib/demo/input/image/20191219_172616_drawRect.
filenamePrefix = newPathRootPart

0os.path.exists newFilename

newTailNumberInt

foundTailNumber = re.search
foundTailNumber
tailNumberStr = foundTailNumber.group
tailNumberInt tailNumberStr
newTailNumberInt tailNumberInt # 2

filenamePrefix = foundTailNumber.group
# existed previously saved, change to new name
newPathRootPart filenamePrefix, newTa:
# 'crifanLib/demo/input/image/20191219_172616_drawi
newFilename - newPathRootPart -- pointSuffix
# 'crifanLib/demo/input/image/20191219_172616_draw}

newFilename
A
notExistFile
nextFilename findNextNumberFilename notExistFile

notExistFi’
# notExistFile=crifanLib/demo/input/image/some_not_exist.

realExistFile
nextUntilNotExistFilename findNextNumberFilename realE:

# realExistFile=crifanLib/demo/input/image/20191219_1726:



MX 142 [ 83 HERT HEMIME S BY

FAEE:
¢ mime
o GitHub
» https://github.com/liluo/mime
ZHEmime:
pip mime
8g:
mime
fileMimeType - mime.Types.of( curAudioFullFilename conte

o EIANXfH: ‘'Lots of Hearts.mp3'
o HH{ER: 'audio/mpeg’

crifan.com, {FRE&4.0E7(CC BY 4.0)1¥ %% all right reserved,
powered by Gitbook&/ZE#r: 2020-07-11 10:18:00
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3FF:  python 3.2+

0s

folderFullPath

os.makedirs folderFullPath, exist_ok
# print("Created folder: %s" % folderFullPath)
gj:

3F¥F: python 3.5+

pathlib
pathlib.Path mkdir (parents exist_ok

it S MBRIF= X X

shutil

0os.path.exists folderToDelete
shutil. rmtree folderToDelete

FE:
o MR ZHIES A os.path.exists W EIEFHEIZESR
o MBAREFEMEMBR, MEHREE: 0SError: [Errno 21 No

such file or directory

os.path F&FALIE



Xt

33

#!/usr/bin/python

# —k= coding: utf-8 —k-

# Author: Crifan Li

# Update: 20191219

# Function: Demo os.path common used functions

import os

UG |

cur rentSystemInfo = 0s.uname
print(“currentSystemInfo=%s" % (currentSystemInfo, ))

# currentSystemInfo=posix.,uname_result(sysname='Darwin

pathSeparatorInCurrent0S = os.path. sep

print(“pathSeparatorInCurrent0S=%s" % pathSeparatorInCi
# pathSeparatorInCurrent0S=/

fullFllePath vsefs/l;:a:/;e./:r;f::/;,\:ui/:;:E::w
print(“fullFilePath=%s" = fullFilePath)
# fullFilePath=/Users/limao/dev/crifan/python/notEnougl

dirname = 0s.path. dirname fullFilePath)
print(“dirname=%s" % dirname)

# dirname=/Users/limao/dev/crifan/python/notEnoughUnpa
basename = os.path. basename fullFilePath)
print(“basename=%s" = basename)

# basename=Snip20191212_113.png

joinedFullPath = os.path. 301n dirname, basename)
print(“joinedFullPath=%s" = joinedFullPath)

# joinedFullPath=/Users/limao/dev/crifan/python/notEnol
isSame = (fullFilePath == joinedFullPath)
print(*isSame=%s" % isSame)

# isSame=Tr

I w»n

root, pointSuffix = os.path.splitext(fullFilePath)
print(“root=%s, pointSuffix=%s" % (root, pointSuffix))

# root=/Users/limao/dev/crifan/python/notEnoughUnpack/!
head, tail = os.path.split(fullFilePath)

print(“head=%s, tail=%s" % (head, tail))

# head=/Users/limao/dev/crifan/python/notEnoughUnpack,
drive, tail = os.path. splltdrlve fullFilePath)
print('drive=%s, tail=%s" ‘drive, tail)

# drive=, tallﬁ/Users/llmao/dev/crlfan/python/notEnougl

curPath = os.getcwd!

print(“curPath=%s" % curPath)

# curPath=/Users/limao/dev/crifan/python
relativePath = os.path.relpath(fullFilePath)
print(“relativePath=%s" = relativePath)

# relativePath=notEnoughUnpack/Snip20191212_113.png



isFile = os.path.isfile fullFilePath
isFile
# isFile=True
isDirectory = os.path.isdir(fullFilePath
isDirectory
# isDirectory=False

fileSize - os.path.getsize  fullFilePath
fileSize
# fileSize=368810

isFileOrFolderRealExist = os.path.exists fullFilePath
isFileOrFolderRea’
# isFileOrFolderRealExist=True

__name__
osPathDemo

fU;:I:'.E%EFE’\JS‘dfF (R R, BXiFE
=



subfolder, isIncludeFolder isl

allSubItemList
curSubItemList = os. listdir(path-subfolder
curSubItem curSubItemList

curSubItemFullPath = os.path.join subfolder, curSul
os.path.isfile curSubItemFullPath
allSubItemList. append curSubItemFullPath

isIncludeFolder
os.path.isdir curSubItemFullPath
subSubItemList listSubfolderFiles cu
allSubItemList. extend subSubItemList

isIncludeFolder
allSubItemList. append( subfolder

allSubItemList

crifan.com, {FFE 24 0ER(CC BY 4.0)01% /&% all right reserved,
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¢ https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifan
Multimedia.py

« https://github.com/crifan/crifanLibPython/blob/master/crifanLib/demo
[crifanMultimediaDemo.py

LEAb BRI SRR XA E FPython R IBEL, FEBEMTAA:
- BR=B&
o B
o 5
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Pythonh B{GAMNERANRZE: Pillow
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Pillow

e Pillow
o #EHE: PIL
= PIL = Python Imaging Library
o ENZER:
s Image Module — Pillow (PIL Fork) 7.0.0 documentation
= |Image Module — Pillow (PIL Fork) 3.1.2 documentation

M4 i Image

inputImage
openableImage - io.BytesIO( inputImage
curPillowImage Image openableImage

pillowTL=EE:

# <PIL.PngImagePlugin.PngImageFile image mode=RGBA size=35:
# <PIL.JpegImagePlugin.JpegImageFile image mode=RGB size=1(

=R
o [EfER] Pythonfll{a] A HIEIE+ 4 B PillowHIImage
« [EfBR] PythonfJPillowd{a] A Z 5l EUHE I EXE G 5 E

MPillowAgImage3RBY — i HIEE

io
imageI0 - io.ByteslIO

curImg.save imageIO, curlmg
imgBytes imageIO.getvalue

B

[Ef8)R] PythonkPillowdN{al iR Bl &K — 3 HiI £1E

G E R


https://pillow.readthedocs.io/en/stable/reference/Image.html
https://pillow.readthedocs.io/en/3.1.x/reference/Image.html

io
PIL Image, ImageDraw

inputImage

newSize

resample-Image. BICUBIC, # Image.LANCZOS,
outputFormat

outputImageFile

openableImage
inputImage
openableImage inputImage
isFileObject inputlImage
openableImage - inputImage
inputImage

inputImageLen inputImage
openableImage - io.BytesIO( inputImage

imageFile - Image openableImage) # <PIL.PngImageP
imageFile.thumbnail newSize, resample
outputImageFile

# save to file
imageFile.save outputImageFile
imageFile.close

# save and return binary byte
imageOutput io.BytesIO
# imageFile.save(imageOutput)
outputImageFormat

outputFormat

outputImageFormat outputFormat

imageFile

outputImageFormat imageFile
imageFile.save imageOQutput, outputImageFormat
imageFile.close



compressedImageBytes imageOutput.getvalue
compressedImagelLen compressedImageBytes
compressRatio compressedImagelen inj
inputImagel
compressedImageBytes

A



parentFolder
parentParentFolder
parentParentParentFolder
sys.path.append curFolder
sys.path.append parentFolder

sys.path.append parentParentFolder

sys
0s

curFolder - os.path.abspath(__file__
os.path.dirname curFolder

os.path.dirname parentFolder
os.path.dirname parentParentFol

sys.path.append parentParentParentFolder
datetime
crifanMultimedia resizeImage
imageFilename
outputImageFilename

imageFilename

beforeTime - datetime.datetime.now

resizeImage imageFilename

afterTime - datetime.datetime.now
afterTime

outputImageFilename

beforeTime - datetime.datetime.now
resizeImage imageFilename
afterTime - datetime.datetime.now

afterTime
imageFilename
imageFileObj imageFilename
outputImageFilename

beforeTime - datetime.datetime.now

resizeImage imageFileObj

afterTime - datetime.datetime.now
afterTime

imageFilename

imageFileObj imageFilename
imageBytes imageFileObj . read

# return binary bytes

beforeTime - datetime.datetime.now

outputImageFile-ol

beforeTime

outputImageFile-ol

beforeTime

outputImageFile-ou

beforeTime

resizedImageBytes resizeImage imageBytes

afterTime datetime.datetime. now
afterTime

# save to file

beforeTime
resizedImageByte:



outputImageFilename
beforeTime - datetime.datetime.now
resizeImage imageBytes outputImageFile-outp
afterTime - datetime.datetime.now
afterTime beforeTime

imageFileObj.close

testFilename
testFileObject
testBinaryBytes

__name__
demoResizeImage

imageFilename=/Users/crifan/dev/tmp/python/resize_imag¢
procesTime: 0:00:00.619377

procesTime: 0:00:00,745228

procesTime: 0:00:00.606060

1146667 -> 753258, resize ratio: 65%

procesTime: 0:00:00,773289
len(resizedImageBytes)=753258

procesTime: 0:00:00,.738237

#H OH OH B OB OB HR

BERETTEMBXENDE, BFBR
FITIERRE R



PIL Image
PIL ImageDraw

inputImgOrImgPath
rectLocation
outlineColor
outlineWidth
isShow
isAutoSave
saveTail
isDrawClickedPosCircle
clickedPos

inputImg inputImgOrImgPath
inputImgOrImgPath

inputImg - Image inputImgOrImgPath

draw ImageDraw.Draw inputImg

isRectObj

hasX rectLocation

hasY rectLocation

hasWidth rectLocation

hasHeight rectLocation

isRectObj hasX hasY hasWidth

rectLocation
X, ¥y, w, h rectLocation
rectLocation

rectLocation
rectLocation
rectLocation
rectLocation

isRectObj

X rectLocation. x

y rectLocation.y

o = < X

hasHeight



w
h

x0
y0
x1
yl

w rectLocation.width
h rectLocation.height

yd - h

draw. rectangle

X0, yo, x1, yl
# fill="yellow",
# outline="yellow",
outline-outlineColor
width-outlineWidth

isDrawClickedPosCircle
# radius 3
# radius 2
radius
# circleOutline = "yellow"
circleOQutline
circleLineWidthInt
# circleLineWidthInt = 3

clickedPos
clickedX, clickedY clickedPos

clickedX = x — w

clickedY =y ~ h
startPointInt clickedX radius
endPointInt clickedX radius
draw.ellipse! [startPointInt, endPointInt

isShow
inputImg. show

isAutoSave
saveTail - saveTail.replace X
saveTail - saveTail.replace y
saveTail - saveTail.replace w
saveTail - saveTail.replace h
inputImgPath
inputImgOrImgPath

inputImgPath inputImgOrImgPath

inputImg. filename

inputImgPath inputImg.filename

inputImgPath

clicke
clicked"
outline



imgFolderAndName, pointSuffix - os.path.splite:
imgFolderAndName - imgFolderAndName -- saveTail
newImgPath imgFolderAndName pointSuffix

newImgPath findNextNumberFilename newImgPath

curDatetimeStr = getCurDatetimeStr( 6 # '201912
suffix inputImg lower() # 'jpeg'
newImgFilename curDatetimeStr,
imgPathRoot = os.getcwd

newImgPath os.path.join( imgPathRoot, newImgF

inputImg.save newImgPath
inputImg
AR

TEXREL, 1EM: findNextNumberFilename, ZEFAEEIEX N Z4EE]
E.]-O

AR

curBoundList self.get_ElementBounds eachElement

curWidth curBoundList curBoundList
curHeight curBoundList curBoundList
curRect curBoundList curBoundList curWidth, curt

curImg = CommonUtils. imageDrawRectangle curImg, curRect, i

gj:

curTimeStr = CommonUtils.getCurDatetimeStr
curSaveTal curTimeStr
curlmg CommonUtils. imageDrawRectangle imgPath, curRect

MR
(1) AREM LSBT TRARBIDE


file:///private/var/folders/gt/5868sbcd1jq4rxvryqhy2_1sz8n0s3/C/calibre_4.12.0_tmp_o5GE8y/JOMq26_pdf_out/pillow.html
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©6 zoosn. & ® mx o [N
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BRREEXEARRSE—S Bl ' e

L - -
—

pLr

2 ERIMEA IS HEHIR 20
) B LHRiE 24

BRAF LRSS EWES mEA 20200305_145916_rect 121|

e “Rsan " 401|232|38 1.jpg
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imageDrawRectangle curPillowImg, curLocation)
imageDrawRectangle curPillowImg, calculatedLocation)

curImg = imageDrawRectangle( imgPath, firstMatchLocation,

curImg = imageDrawRectangleimgPath, firstMatchLocation,

crifan.com, {FRZ &4 .0E7(CC BY 4.0)1Y &% all right reserved,
powered by Gitbook&z/GE#: 2020-07-11 09:25:40


https://creativecommons.org/licenses/by/4.0/deed.zh

BHEOCR

P

https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanBaid
uOcr.py

Az 2 MioSKBain B e, S0 REIMEBFRRXF,
FrZBEOCR,

Hrh G4 @AnNTheE, BEERE, WHEHSE,

BEEOCR¥IMEK


https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanBaiduOcr.py

0s

re
base64
requests
time
logging
collections OrderedDict
PIL Image, ImageDraw
# OCR_URL = "https://aip.baidubce.com/rest/2.0/0cr/vl1/
# OCR_URL = "https://aip.baidubce.com/rest/2.0/0cr/vl/«
# OCR_URL = "https://aip.baidubce.com/rest/2.0/0cr/vl1/
0CR_URL
TOKEN_URL

RESP_ERR_CODE_QPS_LIMIT_REACHED
RESP_ERR_TEXT_QPS_LIMIT_REACHED

RESP_ERR_CODE_DAILY_LIMIT_REACHED
RESP_ERR_TEXT_DAILY_LIMIT_REACHED

API_KEY
SECRET_KEY

self
self.curToken self.baiduFetchToken
self
params

self.API_KEY
self.SECRET_KEY

resp requests.get self . TOKEN_URL, params-—params
respJson resp.json

respToken



respJson.keys
respJson (
logging.error
respToken respJlson
logging.error

# '24.8691f3c6dedddd0dOb30a9dfec604d52,2592000,157
respToken

BEOCREBIL¥EXF



self, imageFullPath

# # Note: if using un-paid = free baidu api, need foll«

# time.sleep(0.15)

respWordsResutJson

# RENE R ZH R

imgBinData readBinDataFromFile imageFullPath
encodedImgData - base64.b64encode imgBinData
paramDict

self.curToken

headerDict

# BEEN: http://ai.baidu,com/ai-doc/0CR/vk3h7y58yv
dataDict
encodedImgData

# "vertexes location'": "true",

resp requests.post self.OCR_URL, params-—paramDict, he

resplson - resp.json

logging.debug

respJson
logging.warning respJson
errorCode respJson
# {'error_code': 17, 'error_msg': 'Open api daily
# {'error_code': 18, 'error_msg': 'Open api qps re

# the limit count can found from

# XFIRF - RBHE | EEAIFNTEE

# https://ai.baidu.com/ai-doc/0CR/fk3h7xu7h

# for "BAXFIRE (BBESMEMR) " is "508/X"

errorCode self.RESP_ERR_CODE_QPS_LIMIT_REACHI

# wait sometime and try again
time.sleep

resp requests.post self.0CR_URL, params-parar

respJson resp.json
logging.debug

errorCode self.RESP_ERR_CODE_DAILY_LIMIT_RI

logging.error
respJlson



respJson
respwWordsResutJson respJlson

respwWordsResutJson

WA
wordsResultJson = self.baiduImageToWords imgPath

respJson self.baiduImageToWords screenImgPath

IR B 25 R 4445
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"log_id": 9009770747370640007 ,
"words_result_num": 12,
"words_result": [

{
"chars": [
{
"char": "g@"“,
"location": { "width": 94, "top": 105, "left": 9f
}
{
"char": "%",
"location": { "width": 94, "top": 105, "left": 1
H
{
"char": "®",
"location": { "width": 95, "top": 105, "left": 1:
h
{
Ilcharll: II*LII,
"location": { "width": 77, "top": 105, "left": 1.
}
1,

"location": { "width": 370, "top": 105, "left": 989,
Ilwo rdsll - Ilgﬁg*l.‘ll

}
{
"chars": [
{
"char": "x",
"location": { "width": 30, "top": 161, "left": 1t
}
1,

"location": { "width": 60, "top": 161, "left": 1887,
Ilwordsll: lell
h
{
"chars": [
{
"char": "#",
"location": { "width": 43, "top": 273, "left": 7!
}
{
"char": '4g",
"location": { "width": 43, "top": 273, "left": 8(
H
{
"char": "zx“,
"location": { "width": 67, "top": 273, "left": 9:
h
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Ilcharll: IIE‘II,
"location": {

Ilcha r.ll : Ilsﬁll ;
"location": {

Ilcharll: II'BII’
"location": {

Ilcharll: Il1ﬂll,
"location": {

"Cha rll : II{EII 0
"location": {

Ilcharll: Ilell'
"location": {

Ilcharll: Ilell'
"location": {

Ilcharll: Ilall'
"location": {

Ilcha rll : II%&II N
"location": {

Ilcharll: IIEII’
"location": {

Ilcharll: II%II’
"location": {

Ilcharll: II*II,
"location": {

"Cha rll : II*L'II 0
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

44,

43,

44,

23,

89,

36,

36,

35,

43,

44,

43,

43,

27,

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

273,

273,

273,

273,

273,

273,

273,

273,

273,

273,

273,

273,

273,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1«

1!

1!

1



X4

}
1,
"location": { "width": 911, "top": 273, "left": 758,
"words": "FETAMEMESSSLRERIL"

}
{
"chars": [
{
"char": "“i=",
"location": { "width": 65, "top": 369, "left": 8
}
1,
"location": { "width": 107, "top": 369, "left": 832,
"words": "ix"
}
{

"chars": [
{
Ilcharll: Ilg@ll'
"location": { "width": 38, "top": 390, "left": 9

Ilcharll: IIHEII'
"location": { "width": 38, '"top": 390, "left": 1l

Ilcharll: IIEEII,
"location": { "width": 38, "top": 390, "left": 1l

Ilcharll: IIEII’
"location": { "width": 38, "top": 390, "left": 1.

Ilcharll: II\ II'
"location": { "width": 31, "top": 390, "left": 1!

Ilcharll: II?II,
""location": { "width": 39, "top": 390, "left": 1.

Ilcharll: IIEII'
"location": { "width": 38, "top": 390, "left": 1:

Ilcharll: II*$II'
""location": { "width": 38, "top": 390, "left": 1:

Ilcharll: Ilill'

55
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"location": { "width":
}
1,

39, "top": 390, "left": 1

"location": { "width": 524, "top": 390, "left": 934,

"words": "£IREE. EEAR"

}
{
"chars": [
{
"char': 'i&",
"location": { "width":
}
1,

"location": { "width": 33,
Mwords': an

h
{
"chars": [
{
"char": ",
"location": { "width":
}
1,

"location": { "width": 33,
"words": "ipH

}
{
"chars": [
{
"char" : "Hﬁ" ,
"location": { "width":
}
1,

"location": { "width": 31,
"words": "AR"
}
{
"chars": [
{
I|cha rll : Ilgmll 0
"location": { "width":
}
{
"char': "4\,
"location": { "width":
h
{
"char'": "zL",
"location": { "width":
h
{

56

20, "top": 515, "left": 3

"top": 515, "left": 378, '

33, "top": 516, "left": 1

"top": 516, "left": 1992,

20, "top": 545, "left": 3!

"top": 545, '"left": 379, '

26, "top": 776, "left": 1

26, "top":

776, "left": 1.

27, "top": 776, "left": 1
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I|charll: II@II'

"location": { "width": 27, "top": 776, "left": 1!

}
1,

"location": { "width": 125, "top": 776, "left": 1225,

"words': "gEispRLE"
h
{
"chars": [
{
Ilcharll: Ilgll'

"location": { "width":

I|charll: IIRII'

"location": { "width":

Ilcharll: TUII'

"location": { "width":

Ilcharll: IIEII'

""location": { "width":

Ilcharll: Ilgll'

"location": { "width":

Ilcharll: Ilall'

"location": { "width":

Ilcharll: II%II,

""location": { "width":

}
1,

38,

38,

38,

38,

31,

31,

38,

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

830,

830,

830,

830,

830,

830,

830,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1«

"location": { "width": 549, "top": 830, "left": 935,

"words": "BE#RTHRI8T"
I
{
"chars": [
{
Ilcharll: Ilﬁll,

"location": { "width": 42, "top":

b
{
Ilcharll: II;\+II’

"location": { "width": 42, "top":

b

970,

970,

"left":

"left":
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}
1,

Ilcharll: Illll,
"location": {

Ilcharll: Ilsll'
"location": {

Ilcharll: IIOII,
"location": {

Ilcharll: “0“,
"location": {

Ilcharll: IIOII'
"location": {

"width":

"width":

"width":

"width":

"width":

35,

35,

35,

34,

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

970,

970,

970,

970,

970,

"left":

"left":

"left":

"left":

"left":

5t

6:

6!

"location": { "width": 327, "top": 970, "left": 373,
"words": "£:3115000"

b
{

"chars'": [

{

Ilcharll: Ilﬁll,
"location": {

Ilcharll: Ils+ll,
"location": {

Ilcharll: Illll'
"location": {

Ilcharll: II6II'
"location": {

Ilcharll: Ilall'
"location": {

"Char": Iloll'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

43,

43,

36,

36,

35,

36,

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

969,

969,

969,

969,

969,

969,

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1!
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"log_id": 2793391773289550472,
"words_result_num": 23,
"words_result": [
{
"chars": [
{
"char": "4",
"location": { "width":
}
{
"char": "&",
"location": { "width":
}
1,
"location": { "width": 92,
Ilwo rdsll : II{‘A\%II

h
{
"chars": [
{
"char": "§",
"location": { "width":
}
1,

"location": { "width": 33,
Ilwordsll : II%II
h
{
"chars": [
{
"char'": ";&",
"location": { "width":

char': "§",
"location": { "width":

char': “#g",
"location": { "width":

char': ",
"location": { "width":

char": “EE",
"location": { "width":
h

28, "top": 125, "left": 6i

29, "top": 125, "left": 6!

"top": 125, "left": 634,

21, "top": 240, "left": 5!

"top": 240, '"left": 535, '

26, "top": 233, "left": 9:

26, "top": 233, "left": 9!

26, "top": 233, "left": 9t

26, "top": 233, "left": 1

26, "top": 233, "left": 1
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h
{

h
{

{
Ilcharll: II%II'

"location": { "width": 26, "top":

b
{
Ilcharll: Ilj:ll’

"location": { "width": 25, "top":

b
{

Ilcharll: II:II,

"location": { "width": 21, "top":

}
1,

233,

233,

233,

"left":

"left":

"left":

1

"location": { "width": 253, "top": 233, "left": 922,

"words": "EBHEEEL:!

"chars": [
{
Ilcha r.ll : II%EII 7

"location": { "width":

Ilcha rll - II%EII 0

"location": { "width":

Ilcha rll . IIEEII ;

""location": { "width":

Ilcharll: II{AII'

"location": { "width":

Ilcha rll : II%II 0

"location": { "width":

}
1,

26,

27,

26,

27,

26,

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

266,

266,

266,

266,

266,

"left":

"left":

"left":

"left":

"left":

5t

6:

6¢

7

"location": { "width": 201, "top": 266, "left": 535,

Ilwo rdsll - II%E%EEE{A%II

"chars": [
{
"Cha rll : II7;(II 0

"location": { "width": 26, "top":

b
{
Ilcharll: Ilﬁll'

"location": { "width": 26, "top":

282, '"left": 9t

282, '"left": 1l
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{

==

"char": "7%",
"location": {

Ilcharll: II*II,
"location": {

"Cha rll : II*$II 0
"location": {

Ilcharll: IIE%II'
"location": {

Ilcha rll : IIE@II 0
"location": {

Ilcharll: IIEII,
"location": {

Ilcharll: IIEII,
"location": {

Ilcharll: IIZII’
"location": {

Ilcha rll : II1EII 0
"location": {

Ilcharll: Ilﬁll,
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: IIEII'
"location": {

Ilcha rll : Il;mll 0

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

26,

26,

26,

26,

26,

26'

26,

26,

27,

26,

21,

26,

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll :

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

282,

282,

282,

282,

282,

282,

282,

282,

282,

282,

282,

282,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1.

1
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b
{

"location": {

Ilcharll: Ilgll,
"location": {

Ilcharll: |I3II'
"location": {

Ilcharll: IIDII'
"location": {

Ilcha rll - IIEII 5
"location": {

Ilcha r.ll : IIMII 7
"location": {

Ilcha rll : IIMII 5
"location": {

Ilcharll: Iloll,
"location": {

Ilcharll: IIAII'
"location": {

Ilcharll: IIRII'
"location": {

Ilcharll: IIPII'
"location": {

Ilcharll: IIGII'
"location": {

Ilcha rll - Ilﬁjll 5
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

26,

26,

22,

21,

26'

61,

35,

31,

25,

25,

25,

25,

26'

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

282,

282,

282,

282,

282,

284,

284,

284,

284,

284,

284,

284,

282,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1¢

1

1!

1

1

1

1!
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b
{

}
1,

I|charll: II;II'

"location": { "width": 26, "top":

Ilcha rll : Ilsﬁll 0

"location": { "width": 26, "top":

282, '"left": 1’

282, '"left": 1l

"location": { "width": 867, "top": 282, "left": 984,
"words': "“EBIAAMRNELZTE, EHXK3DFE MMOARPGLIFiH

h
{

"chars": [

{

{

Ilcharll : IIZ:II 0
"location": {

Ilcharll : Ilﬁll 0
"location": {

Ilcharll - Ilﬁll 5
"location": {

Ilcha rll : IIEEII 7
"location": {

Ilcharll : II%II ;
"location": {

Ilcharll : “fb“ 0
"location": {

"Cha rll : IIﬂ']II 0
"location": {

"Cha rll : IIEQJII 0
"location": {

Ilcha rll : II{EII 0
"location": {

Ilcharll: II»E%II'

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

37,

23,

25,

23,

23,

25,

25,

25,

25,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

337,

337,

337,

337,

337,

337,

337,

337,

337,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

9

9!

9t

1

1
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"location": { "width":

b
{
Ilcharll: IIZII'

"location": { "width":

I|charll: Ilggll'

"location": { "width":

Ilcharll: II'II'

"location": { "width":

Ilcharll: II%II,

""location": { "width":

Ilcharll: Ilmll'

"location": { "width":

Ilcharll: II*II’

"location": { "width":

Ilcharll: II§II,

"location": { "width":

Ilcharll: “8 II'

"location": { "width":

}
1,

25,

25,

25,

20,

25,

25,

23,

25,

18,

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

337,

337,

337,

337,

337,

337,

337,

337,

337,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

iy

iy

iy

1«

1«

"location": { "width": 580, "top": 337, "left": 923,
"words": "TANMEBELIINERZY, RERR, "

"location": { "width": 20, "top": 364, "left": 5:

}
{
"chars": [
{
Ilcharll: II%II’
}
1,

"location": { "width": 33,

Ilwordsll : II%II

65

"top": 364, '"left": 535, '
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66

Ilcha rll : Ilﬁll 0

"location": { "width":
}
{
"char'": '"i&",
"location": { "width":
}
{

Ilcharll: Ilimll'

"location": { "width":

Ilcharll: Ilﬁll'

"location": { "width":
}
{
"char": "g"
"location": { "width":
H
{

Ilcharll: II&LII,

"location": { "width":
}
{
"Chal’": IIEEII'
"location": { "width":
}
{

Ilcha rll : II*J'LII 0

"location": { "width":

I|cha rll : II%IJII 0

"location": { "width":

}
1,

26,

26'

25,

26,

26,

26,

26,

26,

26,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

389,

389,

389,

389,

389,

389,

389,

389,

389,

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

5t

6:

6!

7

7¢

8l

8¢

"location": { "width": 343, "top": 389, "left": 535,

"words": "ERISHLRELEANE"

}
{
"chars": [
{
"Chal"": 1] [II'

"location": { "width": 21, "top":

b
{

I|charll: Ilgll'

"location": { "width": 25, "top":

b
{
Ilcha rll : Ilgwn 0

387,

387,

"left":

"left":

9t

1
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b
{

"location": {

Ilcharll: "lJ.l",
"location": {

Ilcharll: Ilfg\.ll'
"location": {

Ilcharll: Illll'
"location": {

"Char": Ilzll'
"location": {

Ilcharll: Iloll,
"location": {

Ilcha rll : IIEEII ;
"location": {

Ilcharll: II] II’
"location": {

"Cha rll : II\J%II 0
"location": {

Ilcharll: II*II,
"location": {

Ilcharll: Iloll'
"location": {

Ilcharll: II7II'
"location": {

"Char": II%II'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

26,

25,

26,

21,

21,

21,

26,

21,

25,

26,

20,

21,

25,

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1

1
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Ilcharll: Iloll'
"location": {

Ilcharll: Ilell'
"location": {

Ilcharll: IIEII'
"location": {

Ilcharll: Iloll,
"location": {

Ilcharll: IIOII'
"location": {

"Char": II:II,
"location": {

Ilcharll: II1II'
"location": {

Ilcharll: Ilsll'
"location": {

Ilcharll: II%II'
"location": {

Ilcharll: Ilmll'
"location": {

Ilcharll: II%II'
"location": {

Ilcharll: II%II,
"location": {

Ilcharll: II5 II’
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

21,

21,

25,

21,

21,

21,

21,

21,

25,

26'

25,

26,

21,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

387,

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left!:

"left":

"left":

1¢

1¢

1«

1«

1!

1!

1!

1

1

1
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1,
"location": { "width": 711, “top": 387, "left": 997,
"words": " [E4L£12058) T07E08E00: I5EBFE.
}
{
"chars": [
{
Ilcharll: Ilg_ll'
"location": { "width": 23, "top": 438, "left": 9!

Ilcha rll : umn 0
"location": { "width": 25, "top": 438, "left": 1

Ilcharll: II%II'
"location": { "width": 25, "top": 438, "left": 1l

Ilcharll: Ilill,
"location": { "width": 25, "top": 438, "left": 1l

Ilcharll: Ili§ll’
"location": { "width": 25, "top": 438, "left": 1!

Ilcharll: Ilgll'
"location": { "width": 23, "top": 438, "left": 1

Ilcharll: IIEII,
"location": { "width": 25, "top": 438, "left": 1:

Ilcharll: II%II,
"location": { "width": 23, "top": 438, "left": 1.

Ilcharll: II¢II'
"location": { "width": 23, "top": 438, "left": 1.

Ilcharll: “E%“,
"location": { "width": 25, "top": 438, "left": 1.

Ilcharll: II%EII'
""location": { "width": 23, "top": 438, "left": 1!

69
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b

Ilcharll: II'II'
"location": {

Ilcharll: Il_%ll'
"location": {

Ilcha r.ll - Ilﬁll 5
"location": {

Ilcha rll : Ilﬂ'jll 7
"location": {

Ilcha rll : n__un 0
"location": {

Ilcharll: IIEII,
"location": {

"Cha rll : IIE%II 0
"location": {

Ilcharll: IILII,
"location": {

Ilcharll: IIIII'
"location": {

Ilcharll: Il%ll'
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcha r.ll : IIEEII 7
"location": {

Ilcharll: Ilzll’
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

20,

25,

23,

25,

23,

23,

25,

23,

25,

25,

25,

23,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

438,

438,

438,

438,

438,

438,

438,

438,

438,

438,

438,

438,

438,

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1¢

1«

1«

1

1!

1

1

1
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{
"char': “B&",
"location": { "width":
}
{
"char": "1,
"location": { "width":
}
1,

25, "top": 438, "left": 1

20, "top": 438, "left": 1l

"location": { "width": 853, "top": 438, "left": 987,
"words": "&MUBLIEEEFTHE, SRIN—EARLIZNEZE!"

h
{
"chars": [
{
"char": “[R",
"location": { "width":
}
1,
"location": { "width": 35,
"words": "fR"
}
{
"chars": [
{
"char": "R,
"location": { "width":

"char': “&f",
""location": { "width":

char': “f§",
"location": { "width":

"char': "iE",
"location": { "width":

"char": "“m",
"location": { "width":
}
1,

21, "top": 486, "left": 5!

"top": 486, '"left": 535, '

26, "top": 512, "left": 5

26, "top": 512, "left": 5!

26, "top": 512, "left": 6:

25, "top": 512, "left": 6l

26, "top": 512, "left": 6!

"location": { "width": 202, "top": 512, "left": 534,

Ilwo rdsll : “Ejgﬁgﬁiﬁiﬁ”

71
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I|charll: 1] (II'

"location": { "width":
}
{
"char'": "“iE",
"location": { "width":
}
{

Ilcha r.ll - Iliﬁll 5

"location": { "width":

Ilcha rll - II#%II 5

"location": { "width":
}
{
"char": “&",
"location": { "width":
H
{

Ilcharll: II] II,

"location": { "width":

}
1,

22,

26'

26,

26,

27,

19,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

538,

538,

538,

538,

538,

538,

"left":

"left":

"left":

"left":

"left":

"left":

9.

9t

1

1

1

"location": { "width": 187, "top": 538, "left": 927,

"words": " [i#Eg4sE)

"location": { "width": 20, "top": 612, "left": 5:

&
{
"chars": [
{
Ilcharll: IIKII’
}
1,

"location": { "width": 33, "top": 612, "left": 537, '

Ilwordsll: 1y
h
{
"chars": [
{

Ilcharll: Illll'

"location": { "width": 21, "top":

b
{

Ilcharll: II.II'

"location": { "width": 21, "top":

b
{
Ilcharll: IIEEII’

"location": { "width": 26, "top":

b

588,

588,

588,

"left":

"left":

"left":

9t

1

1
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Ilcharll: II%II,
"location": {

Ilcha r.ll : II{%II’
"location": {

Ilcha rll : IIEII 0
"location": {

"Char": Ilﬁll,
"location": {

Ilcha rll : Ilmll 0
"location": {

Ilcharll: II\ II,
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcha r.ll : II*¢I| N
"location": {

Ilcharll: Ilﬁﬁll’
"location": {

Ilcha rll : Ili,ﬂll 0
"location": {

"Char": IIEII,
"location": {

Ilcharll: II%II,
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

26,

26,

26,

26,

26,

21,

26,

26,

26,

26,

26,

26,

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll :

Iltopll :

IltopH :

IltopH :

IltopH :

588,

588,

588,

588,

588,

588,

588,

588,

588,

588,

588,

588,

588,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1

1

1«

1«
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}
1,

Ilcha rll : II{mII 0
"location": {

Ilcharll: Ilﬁll,
"location": {

Ilcharll: Ilﬁll,
"location": {

Ilcharll: II;II'
"location": {

"width":

"width":

"width":

"width":

26,

26,

26,

18,

IltopH :

IltopH :

IltopH :

Iltopll -

588,

588,

588,

588,

"left":

"left":

"left":

"left":

1«

1!

1!

"location": { "width": 642, "top": 588, "left": 971,

words": "1.EZMEERW. AAMBEWBEMER;"

h
{

"chars": [

{

"Cha rll : II,XEII 0
"location": {

Ilcha rll : II)'EII 0
"location": {

Ilcharll: II%II'
"location": {

Ilcha rll : IIT%II 0
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcharll: II@II,
"location": {

Ilcharll: Ilﬂﬁill’
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

27,

27,

26,

27,

27,

26,

27,

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

635,

635,

635,

635,

635,

635,

635,

"left":

"left":

"left":

"left":

"left!:

"left":

"left":

5t

6:

6!

7
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h
{

1,

"location": { "width": 273, "top": 635, "left": 534,
"words": "IREBRRAE"

"chars": [

{

Ilcharll: Ilzll'
"location": {

Ilcharll: II.II'
"location": {

Ilcha r.ll - Ilill 5
"location": {

Ilcharll: II%II,
"location": {

Ilcha rll : II;]'II ;
"location": {

Ilcharll: II%II,
"location": {

"Cha rll : II?%II 0
"location": {

Ilcha rll : II*$II 0
"location": {

Ilcharll: II%%II'
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: Ilgll'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

22,

21,

26'

26,

26,

27,

26,

27,

26,

21,

26'

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

642,

642,

642,

642,

642,

642,

642,

642,

642,

642,

642,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

9t

1

1

1

1

1

1

1

1
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}

I|charll: IIEII'

"location": { "width":

Ilcharll: Ilﬁll'

"location": { "width":

Ilcharll: IIEII,

"location": { "width":

Ilcharll: Il;ﬁll'

"location": { "width":

Ilcharll: Ilﬁll’

"location": { "width":

Ilcharll: Ilﬁll,

"location": { "width":

Ilcharll: II'II'

"location": { "width":

Ilcharll: II*&II'

"location": { "width":

I|charll: g

"location": { "width":

Ilcha rll : Ilgﬁll 0

"location": { "width":

Ilcharll: II'?E?II'

"location": { "width":

Ilcharll: II;II'

"location": { "width":

}
1,

26,

26'

27,

27,

27,

26,

21,

26,

26,

26'

27,

22,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

642,

642,

642,

642,

642,

642,

642,

642,

642,

642,

642,

642,

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left!:

"left":

1¢

1«

1«

1«

it

i

1

1

1

"location": { "width": 719, "top": 642, "left": 992,
"words": "2. £R{ITEB/MKR, EERBRET, WERE;"
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{

"chars": [

{

Ilcharll: |I3II'
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: Il**ll'
"location": {

"Char": IIEII'
"location": {

Ilcharll: Ilmll,
"location": {

Ilcharll: 1N
"location": {

Ilcharll: 13N
"location": {

Ilcharll: umu'
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: II‘XEII'
"location": {

Ilcha rll : Ilftll 0
"location": {

Ilcha rll : ";ﬁ“ 7
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

21,

21,

25,

25,

26,

25,

26,

26,

20,

25,

26,

25,

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

693,

693,

693,

693,

693,

693,

693,

693,

693,

693,

693,

693,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

9t

1

1

1

1

1

1

1
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h
{

}
1,

"char":

"location": {

Ilcha rll : Il?j‘ll 0
"location": {

Ilcharll: Ilsﬁll'
"location": {

Ilcha rll : II;EII 7
"location": {

Ilcha rll : II#%II 0
"location": {

Ilcharll: II/I\II,
"location": {

"Cha rll : II,EII 0
"location": {

Ilcha rll : II*$II 0
"location": {

Ilcharll: II%%II'
"location": {

"char":

"location": {

“5 1

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

25,

25,

25,

26,

25,

25,

26,

26,

21,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

693,

693,

693,

693,

693,

693,

693,

693,

693,

693,

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1«

1«

1«

1

1!

1

1

"location": { "width": 686, "top": 693, "left": 994,
"words': "3.tRRIVEEM, KUTIBITEBTIERE; "

"chars": [

{

b
{

Ilcharll: II4II'

""location": { "width": 19, "top": 746, "left": O

"char":



Xt

79

h
{

b
{

"location": {

Ilcha rll : IIZEII 0
"location": {

Ilcha rll : II@'JII 0
"location": {

Ilcharll: II+II'
"location": {

Ilcharll: II:II'
"location": {

Ilcharll: IIEII,
"location": {

Ilcha rll : II1EII ;
"location": {

Ilcha rll : “E}J“ 0
"location": {

Ilcharll: Ilﬁll,
"location": {

Ilcharll: Ilgll,
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: IIEII,
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

19,

22,

23,

23,

23'

23,

23,

23,

23,

23,

23,

19,

22,

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1

1

1¢
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80

I|charll: Ilﬁll'

"location": { "width":
}
{
"char": "E",
"location": { "width":
}
{

Ilcha r.ll - Ilﬁjll 5

"location": { "width":

Ilcharll: IIEII'

"location": { "width":
}
{
"char': “{g",
"location": { "width":
H
{

"Cha rll . II;;II ;

"location": { "width":
}
{
"Chal’": IIgEII'
"location": { "width":
}
{

Ilcharll . XN

"location": { "width":

I|cha rll : II;%II 0

"location": { "width":
}
{
"char'": "&",
"location": { "width":
}
{

Ilcharll: IIEII,

"location": { "width":

Ilcharll: II;II'

"location": { "width":

}
1,

23,

23'

22,

23,

23,

23,

23,

23,

23,

23,

22,

15,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

746,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1¢

1¢

1!

1!

1

1

1

"location": { "width": 821, "top": 746, "left": 989,
"words': "4.J8|+"EEEIRE, EXELBERREEESRD; "

h
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81

{

"chars": [

{

Ilcharll: Ilsll'
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: Il/a‘ll'
"location": {

Ilcharll: II*II'
"location": {

Ilcha r.ll : Il{tll 7
"location": {

Ilcha rll : II**II ;
"location": {

Ilcha rll : II{%II 0
"location": {

Ilcharll: II%II,
"location": {

Ilcharll: IIEII,
"location": {

Ilcha rll : IIEEII 0
"location": {

Ilcharll: II'II'
"location": {

Ilcha r.ll - "Bjj“ 5
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

21,

21,

25,

25,

25,

25,

25,

23,

25,

25,

20,

23'

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

795,

795,

795,

795 ]

795,

795,

795,

795,

795,

795,

795,

795 ]

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

9t

1

1

1

1

1

1

1
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82

b
{

}
1,

Ilcharll: Iljjll'
"location": {

Ilcha rll : IIiEII 0
"location": {

Ilcharll: II#II'
"location": {

Ilcha rll : II/I\II 7
"location": {

Ilcha rll : Il,rill 0
"location": {

Ilcharll: Il{tll,
"location": {

"Cha rll : IIHRII 0
"location": {

Ilcharll: Ilwll,
"location": {

Ilcharll: IIEII'
"location": {

"char" : u,En ,
"location": {

Ilcharll: II;II'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

25,

25,

25,

25,

23,

25,

25,

25,

23,

25,

18,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

795,

795 I}

795 ]

795,

795,

795,

795,

795,

795,

795 I}

795 ]

"left":

"left":

"left!:

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left!:

1¢

1«

1!

1!

1!

1

1

1

"location": { "width": 719, "top": 795, "left": 992,
"words': '5.AARMHMERBE, BINEFMELEIRULRE; "

"chars": [

{

Ilcharll: II6II'



X4

83

b
{

"location": {

Ilcharll: II'II'
"location": {

Ilcharll: II%II'
"location": {

Ilcharll: Il%ll'
"location": {

Ilcha rll - II$§I| 5
"location": {

Ilcha r.ll : IIERII 7
"location": {

Ilcharll: Ilﬁll’
"location": {

Ilcharll: IIE&II,
"location": {

Ilcharll: IIEII,
"location": {

Ilcha rll : II,EII 0
"location": {

Ilcharll: II'II'
"location": {

Ilcha rll : IIERII 0
"location": {

"Char": "mi“p
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

20,

20,

25,

26,

25,

25,

26,

26,

25,

25,

21,

25,

25,

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

844,

844,

844,

844,

844,

844,

844,

844,

844,

844,

844,

844,

844,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1

1

1
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84

}
1,

Ilcha rll : Ilaﬁill 0
"location": {

Ilcharll: Il%%ll'
"location": {

Ilcharll: II%II'
"location": {

Ilcharll: II%II,
"location": {

Ilcha rll : Ilsﬁll 0
"location": {

Ilcharll: II;II,
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

25,

25,

38,

25,

25,

21,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

844,

844,

844,

844,

844,

844,

"left":

"left":

"left!:

"left":

"left":

"left":

1¢

1«

1!

1

"location": { "width": 586, "top": 844, "left": 994,
"words": "6.BEHERREL, RWITRERM;"

h
{

"chars": [

{

{

Ilcharll : II7II 0
"location": {

Ilcharll : 1] . 1 0
"location": {

Ilcharll : IIBII 7
"location": {

Ilcharll : IIOII 7
"location": {

Ilcharll : IISII 7
"location": {

Ilcharll: Ilsll'

"width":

"width":

"width":

"width":

"width":

23,

22,

23,

22,

23,

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

893,

893,

893,

893,

893,

"left":

"left":

"left":

"left":

"left":

9t

1

1

1

1
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h
{

b
{

"location": {

Ilcharll: Ilgkﬁll,
"location": {

Ilcharll: Ilﬁll'
"location": {

Ilcharll: Illll'
"location": {

"Char": Iloll'
"location": {

Ilcharll: Iloll,
"location": {

Ilcha rll : II%II 5
"location": {

Ilcharll: II'II,
"location": {

"Cha rll : IIzEII 0
"location": {

Ilcharll: Ilgkﬁll,
"location": {

Ilcha rll : II*&II 0
"location": {

Ilcharll: "%",
"location": {

Ilcharll: IIEII,
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

23,

28,

27,

22,

22,

23,

28,

22,

28,

27,

28,

27,

28'

IltopH :

IltopH :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll -

Iltopll :

Iltopll :

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1.

1

1

1

1¢
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86

}
1,

Ilcharll: II§II'
"location": {

Ilcharll: II'II'
"location": {

Ilcha r.ll - IIEII 5
"location": {

Ilcha r.ll : II*/AII 7
"location": {

Ilcha rll : Ilﬁll 0
"location": {

Ilcharll: II*II,
"location": {

"Cha rll : II%II 0
"location": {

Ilcharll: IIEII,
"location": {

Ilcha rll : II*$II 0
"location": {

Ilcharll: Il%%ll'
"location": {

Ilcharll: II;II'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

27,

22,

28,

28,

28,

28,

28,

27,

28,

28,

23,

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

893,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1¢

1!

1

1

1

1

"location": { "width": 813, "top": 893, "left": 992,

"words': '7.BOSS/RER100%, TIMMARE, BUKRFEERR;"

h
{

"chars": [

{

Ilcharll: Ilall'
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b
{

"location": {

Ilcharll: II'II'
"location": {

Ilcharll: Ilgll'
"location": {

Ilcharll: IIEII'
"location": {

Ilcharll: IIEII'
"location": {

Ilcharll: II%II,
"location": {

Ilcharll: Illll'
"location": {

Ilcharll: Ilsll,
"location": {

Ilcharll: Ilell'
"location": {

Ilcha rll : II’&II 0
"location": {

Ilcharll: II'II'
"location": {

Ilcharll: Ilgll'
"location": {

Ilcharll: II%II'
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

25,

23,

44,

29,

29'

29,

23,

25,

25,

29,

25,

30,

29'

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

IltopH :

IltopH :

IltopH :

Iltopll :

Iltopll :

Iltopll :

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

1

1

1

1

1

1

1
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b

Ilcharll: IIEI]II'
"location": {

Ilcharll: II%II'
"location": {

Ilcharll: II:II'
"location": {

Ilcharll: II%II,
"location": {

Ilcharll: IIEII’
"location": {

"Char": II%II,
"location": {

Ilcha rll : II**II 0
"location": {

Ilcharll: II\ II,
"location": {

Ilcharll: Ilill'
"location": {

Ilcharll: IIEII'
"location": {

Ilcha r.ll - IIEjII 5
"location": {

Ilcharll: IIEII,
"location": {

Ilcharll: II\ II’
"location": {

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

"width":

29,

29'

23,

29,

29,

29,

29,

25,

29,

30,

29,

25,

Iltopll -

Iltopll -

Iltopll :

Iltopll .

Iltopll :

IltopH :

IltopH :

Iltopll :

Iltopll -

Iltopll -

Iltopll -

Iltopll .

Iltopll :

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

945,

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left":

"left!:

"left":

"left":

1«

1«

1«

1!

1!

1

1

1
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Xt

def cecWordslocation(self, wordStr, curWordsResult) :
"hcalculate words location from result

Args:
wordStr (str): the words to check
curWordsResult (dict): the baidu OCR result of cur
Returns:
location, a tuple (x, y, width, height)
Raises:
Examples
wordStr="gx"
curWordsResult= {
"chars": [
{
"char": "&",
"location": {
"width": 15,
"top": 51,
"left": 725,
"height": 24
}
}
{
"char": "®&",
"location": {
"width": 15,
"top": 51,
"left": 971,
"height": 24
}
}
{
Ilcha r-ll : IIHII ,
"location": {
"width": 15,
"top": 51,
"left": 986,
"height": 24
}
}
1,
"location": {
"width": 280,
"top": 51,
"left": 725,
"height": 24
}
“words": "BEEIRNTEHMER"

90



X, y, width, height
matchedStr = curWordsResult
# Note: for special, contain multilple words, here onl)
foundWords re.search wordStr, matchedStr
foundWords
logging.debug foundWords

firstMatchedPos foundWords.start
lastMatchedPos foundWords . end

matchedStrLen matchedStr
charResultList curWordsResult
charResultListLen charResultList
firstCharResult
lastCharResult

matchedStrLen charResultListLen

firstCharResult charResultList firstMatchedP(
lastCharResult charResultList lastMatchedPos

# Special: for 'Loading' matched ' Loading', bt
# so using find the corresponding char, then g«
# Note: following method not work for regex sti

firtToMatchChar - wordStr
lastToMatchChar wordStr

eachCharResult charResultList
firstCharResult lastCharResult

eachChar = eachCharResult
firtToMatchChar eachChar
firstCharResult eachCharResult
lastToMatchChar eachChar
lastCharResult = eachCharResult

# Note: follow no need check words, to support inpt
# firstLocation = None

# lastLocation = None

# if firstCharResult["char"] == firtToMatchChar:



# firstLocation = firstCharResult["location"]
# if lastCharResult['"char"] == lastToMatchChar:
# lastLocation = lastCharResult["location"]
firstLocation firstCharResult

lastLocation lastCharResult

# if firstLocation and lastlLocation:

# support both horizontal and vertical words
firstLeft firstlLocation

lastLeft lastLocation

minLeft firstLeft, lastLeft

X = minLeft

firstHorizontalEnd firstLeft firstLocation
lastHorizontalEnd lastLeft lastLocation
maxHorizontalEnd firstHorizontalEnd, lastHor:
width = maxHorizontalEnd - x

lastTop lastLocation
minTop firstLocation lastTop
y = minTop

lastVerticalEnd lastTop - lastlLocation
height lastVerticalEnd — y

X, y, width, height

A

calculatedLocation = self.calcWordsLocation eachInputWords

B R B ¥ I & ARME
YEF: OB R R A
Ri3:



self, wordslocation

X, y, width, height - wordslocation

centerX = x - width

centerY = y - height

centerPosition centerX, centerY
centerPosition

PR :
curCenterX, curCenterY self.locationToCenterPos eachLoca*

SN FEERELERT

(=R



self, respJson, wordsOrWordsList, isMat

# Note: use OrderedDict instead dict to keep order, fo
orderedMatchedResultDict OrderedDict

inputWordsList = wordsOrWordsList
wordsOrWordsList
inputWords wordsOrwWordsList
inputWordsList inputWords

wordsResultList respJlson

curInputWords inputWordsList
curMatchedResultList
eachWordsResult wordsResultList
eachWords eachWordsResult

foundCurWords re.search curlnputWords, eachW
foundCurWords

curMatchedResultList.append eachWordsResul!
isMatchMultiple

orderedMatchedResultDict curInputWords curMatche
orderedMatchedResultDict

TER:

matchedResultDict self.isWordsInResult wordsResultJson, \

WNSIEETES 8NN XF



self, wordsOrWordsList, imgPath

retValue

imgPath
# do screenshot
imgPath self.getCurScreenshot

wordsResultJson = self.baiduImageToWords imgPath

isMultipleInput
inputWords
inputWordsList
wordsOrWordsList
isMultipleInput
inputWordsList wordsOrWordsList
wordsOrWordsList
isMultiplelnput
inputWords wordsOrWordsList

inputWordsList inputWords

matchedResultDict self.isWordsInResult wordsResultJs

# add caclulated location and words
# Note: use OrderedDict instead dict to keep order, fo
processedResultDict = OrderedDict

eachInputWords inputWordslList

isCurFound

# curLocatoinList = []

# curWordsList = []

curResultList



curWordsMatchedResultList = matchedResultDict each:
curWordsMatchedResultList
isCurFound

curldx, eachWordsMatchedResult
curMatchedWords - eachWordsMatchedResult
calculatedLocation self.calcWordsLocatiol
# curLocatoinList.append(calculatedLocatior
# curWordsList.append(curMatchedWords)
curResult curMatchedwWords, calculatedLo
curResultList.append curResult

# processedResultDict[eachInputWords] = (isCurFount
processedResultDict eachInputWords isCurFound
logging.debug

isMultipleInput
isRespShortInfo
isFoundList
eachInputWords processedResultDict. keys
isCurFound, noUse - processedResultDict ea¢
isFoundList.append(isCurFound
# Note: no mattter isMatchMultiple, both only
retBoolList isFoundList
retValue retBoolList

isMatchMultiple
retTuple - processedResultDict, imgPath
retValue retTuple

# Note: use OrderedDict instead dict to ket
respResultDict = OrderedDict
eachInputWords processedResultDict
# isCurFound, curLocatoinList, curWord:
isCurFound, curResultList - processedR«
# singleLocation = None
# singleWords = None
singleResult
isCurFound
# singlelLocation = curLocatoinList
# singleWords = curWordsList[Q]
singleResult curResultList
# respResultDict[eachInputWords] = (ist
respResultDict eachInputWords isCu
retTuple respResultDict, imgPath
retValue retTuple

singleInputResult - processedResultDict inputWords
# isCurFound, curLocatoinList, curWordslList = sing’



isCurFound, curResultlList singleInputResult
isRespShortInfo
# Note: no mattter isMatchMultiple, both only |
retBool = isCurFound
retValue retBool

isMatchMultiple
# retTuple = isCurFound, curLocatoinList, ¢
retTuple = isCurFound, curResultList, imgP:
retValue retTuple

singleResult
# singleLocation = None
# singleWords = None
isCurFound
# singleLocation = curLocatoinList[0]
# singleWords = curWordsList[0]
singleResult curResultList
# retTuple = isCurFound, singlelLocation, s:
retTuple isCurFound, singleResult, imgPa:
retValue retTuple

logging.debug wordsOrWordsList
retValue
LR
allResultDict, _ = self.isWordsInCurScreen allStrList, imgl

FIHAIRBHIXF

self

screenImgPath self.getCurScreenshot
wordsResultJson = self.baiduImageToWords screenImgPath
wordsResultJson

TR

curScreenWords self.getWordsInCurScreen

WNSIEEPELFERERER



self
imgPath
mandatoryStrList
mandatoryMinMatchCount
optionalStrList
# optionalMinMatchCount=2,
optionalMinMatchCount

isRespFullInfo
imgPath
imgPath self. getCurScreenshot
logging.debug imgPath
isExist

# Note: use OrderedDict instead dict to keep order, fo
respMatchLocation = OrderedDict

isMandatoryMatch
isMandatoryShouldMatchAll mandatoryMinMatchCount
isOptionalMatch

allStrList
allStrList.extend mandatoryStrList
allStrList.extend optionalStrList

optionalMatchCount
mandatoryMatchCount
allResultDict, _ - self.isWordsInCurScreen allStrList
eachStr, (isFoundCur, curResultList allResultD:
eachStr mandatoryStrList
isFoundCur

mandatoryMatchCount



respMatchLocation eachStr curResultlList

isMandatoryShouldMatchAll
isMandatoryMatch

eachStr optionalStrList
isFoundCur
optionalMatchCount
respMatchLocation eachStr curResultlList

mandatoryStrList
isMandatoryShouldMatchAll
mandatoryMatchCount mandatoryMinMatchCou
isMandatoryMatch

isMandatoryMatch

optionalStrList
optionalMatchCount optionalMinMatchCount

isOptionalMatch

isOptionalMatch

isExist isMandatoryMatch isOptionalMatch
logging.debug

isRespFullInfo
logging.debug
mandatoryStrList, optionalStrList, isExist, re:
isExist, respMatchLocation, imgPath

logging.debug
mandatoryStrList, optionalStrList, isExist
isExist

TER:

checkResult self.checkExistInScreen
imgPath-imgPath
optionalStrList-strList
optionalMinMatchCount
isRespFullInfo-isRespFullInfo

M



minOptionalMatchCount

mandatoryList
# ||/A%;u ,

# EmERME, FHNISHE

possibleTitlelList

optionallList
otherOptionallList

optionallList. extend possibleTitlelList
optionallList.extend otherOptionalList

checkResult self.checkExistInScreen
imgPath-imgPath
mandatoryStrList-mandatoryList
mandatoryMinMatchCount
optionalStrList-optionalList
optionalMinMatchCount=minOptionalMatchCount
isRespFullInfo-isRespFullInfo

-



mandatorylList
# EEERH: WR'
# SR, EEER
# BRI '67T53TH3’
# S, EEBN

optionallList
# common

# QIR

isRealPay, matchResult, imgPath self.checkExistInScreen
mandatoryStrList-mandatorylList
mandatoryMinMatchCount
optionalStrList-optionallList
optionalMinMatchCount

isRespFulllInfo
M-
mandatorylList
# IERUEE: "4 or 'FR'
# BERUIEE: '5%', '1f)!
isAutoConverstion, matchResult, imgPath self.checkExist.

imgPath-imgPath
mandatoryStrList-mandatoryList
mandatoryMinMatchCount
isRespFullInfo

-



mandatorylList
# ETHENE: "RESEEHRESE, IRERIFR"
# SIXH, ZEEEAE

optionallList
# common

# ZERBN, QXN

# EERBN, QK

# "EE", # SR

# QIR
# QI
isHome, matchResult, imgPath self.checkExistInScreen

mandatoryStrList-mandatoryList
mandatoryMinMatchCount
optionalStrList-optionalList
isRespFullInfo

M-

mandatoryList
# R, ZEER

# IEEGEE

optionallList
# common

# ZEEN, BTR
# €, ZEEAR,
# BTR, BEREE
# BT
#EF TRERNEER R, BNEELEHEZ(ITRE

respUserLogin self.checkExistInScreen
mandatoryStrList-mandatoryList
mandatoryMinMatchCount
optionalStrList-optionalList
isRespFullInfo-isRespFullInfo



EEFEEE—IE4A

self, strList, imgPath isRespFullli

imgPath
imgPath self.getCurScreenshot

checkResult - self.checkExistInScreen
imgPath-imgPath
optionalStrList=strList
optionalMinMatchCount
isRespFullInfo-isRespFullInfo

isRespFullInfo
isExistAny, matchResult, imgPath checkResult
logging.debug
isExistAny, matchResult, imgPath
isExistAny checkResult

logging.debug isExistAny
isExistAny

R
isExist, matchResult, imgPath self. isExistAnyStrbut"

M-

mandatorylList
# L%
# “ERE

respResult self.isExistAnyStri(mandatoryList, imgPath-imgl

M



requireManualOperationList
# speical: ERFEHE M ' (IBTHIEERE) 2O

isRequireManual, _, imgPath self.isExistAnyStr requireMai
-
lanuchStrList
# S
# BTIR
isLaunch, _, imgPath self. isExistAnyStr(lanuchStrList, it
-
loadingStrList
# BR#E
# EEER

# BTIR: AN RIRER &

isLoadingSth, _, imgPath self.isExistAnyStr loadingSt
-
gotoPayStrList
# S
# ZEEEBN

respBool0rTuple = self.isExistAnyStrigotoPayStrList, isResj

FIET B DT BNFAEEFE



self, strList, imgPath isRespFullli

imgPath
imgPath self.getCurScreenshot
checkResult - self.checkExistInScreen imgPath-imgPath
isRespFullInfo
isExistAll, matchResult, imgPath - checkResult
logging.debug
isExistAll, matchResult, imgPath

isExistAll checkResult
logging.debug isExistAll
isExistAll

A

realPayStrList
# QIRHM, ZEBEER
# 0¥, EEBNL

self.isExistAllStr realPayStrList, isRespFullInfo-it
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WEIRP ApythoniB N &30

HIfE:

WEIRP, FTEZRVIC:

vlc

(A EE

vlic
instance - vlc.Instance
p = instance.media_player_new
m instance.media_new
p.set_media'm
p.play

BIRTHEIE 50

SIRETE, 5, HEBNFRENEE:

p.pause
vlc.libvlc_audio_set_volume p

p.play
vlc. libvlc_audio_set_volume(p

MacHiEAmpvIB SR
BN

cmdPlayer
cmdParaFilePath tmpAudioFileFullPath
cmdArgList cmdPlayer, cmdParaFilePath

gCurSubProcess
gCurSubProcess. terminate

gCurSubProcess subprocess.Popen cmdArglList
log. debug gCurSubProcess



(Ele:9¢

audioControl
gCurSubProcess
gCurSubProcess. terminate

respData
audioControl

respData
audioControl

RGBSR :

gCurSubProcess
isTerminated = gCurSubProcess.poll( ) # None
# stdout_data, stderr_data = gCurSubProcess.communicatt
# stdoutStr = str(stdout_data)
# stderrStr = str(stderr_data)
respData
isTerminated
# "stdout_data": stdoutStr,
# "stderr_data": stderrStr,

UACIEE S

o IFTEIERL: iR[BlisTerminated’y null
o #4R1FJS, JR[ElisTerminated}y 4

faudio

QEELE

BAIR:



macR ST BN E T

PyCharm#iconsole i HRIHEMAVER -) 2R Emackterminals,
NREERN, TRRXAZT RNEIEGUIEO

vscode

assets
images

common

e, stdout=subprocess.PIPE, stderr=subprocess.PIPE)
e)

2 _init_py =
 FlaskLogSingleton py ] s5. PIPE,
& ThreadSafeSingleton.py | 00 : z:ﬁj}zi:ij}};/
& util.py
conf
app
& _init_.py
2 settings.py
gunicorn
 gunicorn_config.py

supervisor

AudioAP!
Debug:  #, app - L
G | Debugger | [E] Console

+ 7 00:04:14 (10%)

7 00:04:14 (10%)

no+ 7 00:04:14 (10%)

- 7 00:04:14 (10%)
= 7 00:04:14 (10%)

B 7 00:04:14 (10%)
e = 7 00:04:14 (10%)
e 7 00:04:14 (10%)

~ 7 00:04:14 (10%) )
o o /7 00:04:14 (10%) S
Sie 7 00:04:14 (10%) MMy
& /7 00:04:14 (10%) = .

M / 00:04:14 (10%) 1 (The Socisl Song)

F 7 00:04:14 (10%)
2 -00:03:47  ®1/1
$L6:DebUg | 2&TODO 47 9:VersionControl % Python Consale. Q Event Log

Schars 38542 LF: UTF-8: Git:master: B !

FEtTmp3FEMX G FRINKRER
A

 audioread
o GitHub
= beetbox/audioread: cross-library (GStreamer + Core Audio
+ MAD + FFmpeg) audio decoding for Python

audioread

audioFullFilePath

audioread.audio_open audioFullFilePath audioFj
audioInfo audioFp.duration

audioInfo audioFp.channels

audioInfo audioFp.samplerate

0SError osErr

logging.error audioFu
EOFError eofErr

logging.error audioFi
audioread.DecodeError decodeErr

logging.error audioFullFile


https://github.com/beetbox/audioread

audioread

audioFullPath
is0k
errMsg
audioMetaInfo
audioread.audio_open audioFullPath audioF
audioMetaInfo audioFp.duration
audioMetaInfo audioFp.channels
audioMetaInfo audioFp.sampleraf
is0k
0SError osErr
errMsg osErr
EOFError eofErr
errMsg eofEr
audioread.DecodeError decodeErr
errMsg decods
is0k

isOk, audioMetalnfo

isOk, errMsg

A



curPath os.path.dirname(__file__
inputAudiolist

eachAudioPath inputAudiolList
eachAudioFullPath = os.path.join(curPath, eachAudioPatl
isOk, errOrInfo - detectAudioMetaInfo(eachAudioFullPatl
isOk, errOrInfo

__name__
demoDetectAudioMeta

S RIBIE SRS, FAMedialnfot@ill HAIE R :

o IFEmp3

B fake_audio_..|_image.wav

> . actual_aac_.ix_mp3.mp3
W real_mp3_format.mp3

About Minimal

This is the About dialog of the minimal

Medialnfo sample.

Medialnfolib - v18.05

Medialnfo supplies technical and tag information

about

a video or audio file.

To get more info's visit

http://MediaArea.net/Medialnfo 3 al_aac ffix ITWD3.

(oK
S R

& JUsers/crifan/dev/dev_root/crifan/crifanLibPython/crifanLib/demo/input/audio/actual_aac_but_suffix_mp3.... <

General
ADTS: 2.36 MiB FileExtension_Invalid: aac aacp adts
ﬂ 1 Audio stream: AAC
Audio
44.1 kHz [ 44.1 kHz [ 22.05 kHz, 2 channels / 1 channel / 1 channel, AAC (Version 2) (HE-AACv2 /| HE-AAC [
o LC) (Implicit)



M video L fake_audio,
B audio
B real_mp3_format.mp3

real_mp3_format.mp3

o0 @ Medialnfo
@ ,stersfcrifan,.’devfdev_ruot,fcrifanli'crifanLibethonjcrifanLib,fderno,fiﬂputfaudiolu’real_mp3_f0rmat.rnp3
General
MPEG Audio: 37.3 KiB, 2 s 351 ms Writing library: LAME3.10
1 Audio stream: MPEG Audio major_brand: isom

minor_version: 512
compatible_brands: isomiso2aveimp41
Audio
128 kb/s, 44.1 kHz, 2 channels, MPEG Audio (Version 1) (Layer 3) (Joint stereo / MS Sterea)

o
o FEmMp3:
o WEEpngE K AEMpP3

= 0
B audio

W real_mp3_format.mp3

fake_audio_: al_image.wa

ece Medialnfo

& jUsers]crilanfdevfdev_mmfcrifan,’crifanLibethonjcri1anLib,’demo,finput]audin}fake_audic_a:mal_image.wav
General
PNG: 24.4 KiB FileExtension_Invalid: png pns
: § 1Image stream: PNG

u 0
W

isOk=True, errOrInfo={'duration': 637.8, 'channels': 2,

isOk=True, errOrInfo={'duration': 2.3510204081632655, 'cl
isOk=False, errOrInfo=detect audio info error: [Errno 2]
isOk=False, errOrInfo=detect audio info error:

#H H R R
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0s
logging
subprocess

videoFullpath

startTimeStr

# startTimeStr = "%02d:%02d:%02d.%03d" % (startTime.hours,
endTimeStr

# endTimeStr = "%02d:%02d:%02d.%03d" % (endTime.hours, end’
outputAudioFullpath

# extract audio segment from video
# ffmpeg -1 show_157712932_video.mp4 -ss 00:00:11,270 -to
os.path.exists outputAudioFullpath
ffmpegCmd
subprocess.call ffmpegCmd, shell
logging. info

BI A Mmp4 R4z BX Himp3 &5t :

,-audin. Jjson % -

b ITFOEEE 1AREE

5 -wmomnsuo
ow
10W._ leo.mpd

audio_000003160_000004910.mp3
audio_000011270_000014550.mp3
audio_000014590_000017600.mp3
audio_000017620_000020704.mp3
audio_0000
audio_0000

audic_000058140_000101180.mp3
audio_000101320_000102634.mp3 t ] ! er, nd dad",
audio.

%PythonDebugConsole ¢ + M @ A [ X

INFO

R R
INFO

ideo.py

crifan.com, {FRE4.0ER(CC BY 4.0)¥ &% all right reserved,
powered by Gitbook&/FEF: 2020-07-11 09:45:32


https://creativecommons.org/licenses/by/4.0/deed.zh

TEZYEES

e EFN L8 KR — L H BCIEER,

crifan.com, {FRE&4.0E7(CC BY 4.0)¥%&%n all right reserved,
powered by Gitbook&/ZEH1: 2020-07-11 09:47:42


https://creativecommons.org/licenses/by/4.0/deed.zh

BeautifulSoup

RAWBZETHITIEIREE, MEEHENT (HTMLE) RAET.
PythondF & ERRIHTML (FIXML) fBifEZ—#Z: BeautifulSoup

o EATASIFER:
https://github.com/crifan/crifanLibPython/blob/master/python3/crifan
Lib/thirdParty/crifanBeautifulsoup.py

Mhtml3Esoup
bs4 BeautifulSoup
curHtml

soup = BeautifulSoup( curHtml
soup

Mxmli¥sifitisoup

PI==1
="

OSEmftHAE, BRPNE, REFIHRITTERE, BxmlFHsH, FE
FethAysoup, 7 BEIGEUIRIE

PTIASE IR H B AR S 1RIZ 4


https://github.com/crifan/crifanLibPython/blob/master/python3/crifanLib/thirdParty/crifanBeautifulsoup.py

xmlStr

# HtmlParser = 'html.parser'
# XmlParser = 'xml'
XmlParser

curParser = XmlParser

soup BeautifulSoup xmlStr, curParser
soup

£

curPageXml = self.get_page_source
soup = CommonUtils.xmlToSoup( curPageXml

REREIxmIFRF /G, HiEiRAsoup

soup¥shtml

soup, isFormat

isFormat
curHtml soup.prettify() # formatted html

curHtml soup) # not formatted html
curHtml



KEXsoup T S AN EHE

curNode, isStripped

# codeSnippetStr = curNode.prettify()
# codeSnippetStr = curNode.string
# codeSnippetStr = curNode.contents
codeSnippetStr
stringlList
isStripped
stringGenerator - curNode. stripped_strings

stringGenerator = curNode.strings

# stringGenerator = curNode.strings
eachStr stringGenerator
# logging.debug('"eachStr=%s", eachStr)
stringlList.append eachStr

codeSnippetStr join(stringlList
logging.debug codeSnippetStr
codeSnippetStr

MhtmifrigExtitle{E



htmlStr

curTitle

soup = BeautifulSoup htmlStr

soup
soup.title soup.title.string
curTitle = soup.title.string
curTitle = curTitle.strip

# logging.warning("Empty title for html: %s", |
logging.debug html¢
# Empty title for html: <script type="text/jav

# for debug
htmlStr
logging.warning
# 'Illegal access address!\n'
# <script type='"text/javascript">top.locat
#

logging.error
#

curTitle

=L BEENSHERMHNsoupT R



(1) IOSHI3HHE, B LAHXAREN, EFHBT—R1E,
FMH, METHETREAIRERHE

soupList, elementName

isFound
matchedSoupList

eachSoup souplList
# if hasattr(eachSoup, '"tag"):
eachSoup
# curSoupTag = eachSoup.tag
curSoupTag eachSoup. name
curSoupTag elementName
eachSoup
soupAttr - eachSoup.attrs
soupWidth soupAttr
soupHeight SOuUpAttr

isSizeVal:

curSoupSize - soupWidth - soupHeight #
isSizeValid isSizeValidCallback curSe

isSizeValid

matchedSoupList.append eachSoup

matchedSoupNum matchedSouplList
matchNum
isFound

matchedSoupNum matchNum
isFound

isFound

FllrsoupA, EEBNEIEFHFMIsoup

SRS E=PY V]



nextSiblingeSoupGenerator - possibleCloseSoup.next_sibling:
nextSiblingeSoupList nextSiblingeSoupGenerator

hasLargeImage - CommonUtils.isContainSpecificSoup nextSibl;
isPossibleClose - haslLargeImage

HEREER

self, curSize

# global FullScreenSize

FullScreenSize self.X - self.totalY

curSizeRatio = curSize , FullScreenSize # 0.289

PopupWindowSizeMinRatio

# PopupWindowSizeMaxRatio = 0.9

PopupWindowSizeMaxRatio

# isSizeValid = curSizeRatio >= MinPopupWindowSizeRati¢

# is popup like window, size should large enough, but !

isSizeValid PopupWindowSizeMinRatio curSizeRatio
isSizeValid

hasNormalButton = CommonUtils. isContainSpecificSoup nextSi

TR BRIER -
self, curSize
NormalButtonSizeMin
NormalButtonSizeMax
isNormalSize NormalButtonSizeMin curSize Norma’

isNormalSize

EHE, REFHEFSXRMLKIR
TTERMIFMH

Jb=.
(=B

RZMR, FEXTIOSHapptITTEAYIRES, Blxmi, EXRFNEHER
BT R

XEETEER, FEEparentsE R/ LERMparent, TEHFE—TER
%, EERtype, MREEERERE, SEERESESE



FRIAIREN /A LR %N, AT bsafindEit=



X4

det beChainFindlcurLevelSoup, queryChainlList):
""BeautifulSoup find with query chain

Args:
curLevelSoup (soup): BeautifulSoup
queryChainList (list): str 1list of all level query

Returns:
soup
Raises:
Examples:
input:
[
{
"tag": "XCUIElementTypeWindow",
"attrs": {"visible":"true", "enabled":'
}
{
"tag": "XCUIElementTypeButton",
"attrs": {"visible":"true", "enabled":'
}
{
"tag": "XCUIElementTypeStaticText",
"attrs": {"visible":"true", "enabled":'
}
]
output:

soup node of
<XCUIElementTypeStaticText type="XCUIElemel
in :
<XCUIElementTypeWindow type="XCUIElementTyj}
<XCUIElementTypeOther type="XCUIElemen:
<XCUIElementTypeOther type="XCUIEl
<XCUIElementTypeOther type="XC|
<XCUIElementTypeButton typt
<XCUIElementTypeStatic’
<XCUIElementTypeStatic’
<XCUIElementTypeStatic’
<XCUIElementTypeStatic’
</XCUIElementTypeButton>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeWindow>
foundSoup = None
17 queryChainList:
chainListLen = =" queryChainList’

1T chainListLen == 1:
# last one

121



21

curLevelFindDict = queryChainList

curTag curLevelFindDict

curAttrs curLevelFindDict

foundSoup = curLevelSoup.find curTag, attrs-cu

highestLevelFindDict - queryChainList
curTag highestlLevelFindDict
curAttrs highestlLevelFindDict
foundSoupList curLevelSoup.find_all curTag, :
foundSoupList
childrenChainList - queryChainList
eachSoup foundSouplList
eachSoupResult = CommonUtils.bsChainFi
eachSoupResult
foundSoup - eachSoupResult

foundSoup



warningChainlList

warningSoup = CommonUtils.bsChainFind soup, warningChainLi

UEESE
HEITRRE, BERE:

warningSoup
parentOtherSoup = warningSoup.parent
confirmSoup parentOtherSoup. find

attrs
confirmSoup

self.clickElementCenterPosition confirmSoup
foundAndProcessedPopup



Xt

ROTEIE RRIRE:
<XCUIElementTypeOther type="XCUIElementTypeOther" ¢
<XCUIElementTypeOther type="XCUIElementTypeOth
<XCUIElementTypeOther type="XCUIElementTypt
<XCUIElementTypeOther type="XCUIElemen:
<XCUIElementTypeOther type="XCUIEl
<XCUIElementTypeOther type="XCl
<XCUIElementTypeOther type:
<XCUIElementTypeOther -
<XCUIElementTypeOt!
<XCUIElementTy)
<XCUIElemel
<XCUIE'
<XCUIE'
<XCUIE
<XCUIE
</XCUIElem:
<XCUIEleme!
<XCUIE
<XCUIE
<XCUIE'
<XCUIE
</XCUIElem:
<XCUIElemel
<XCUIE'
<XCUIE
<XCUIE
<XCUIE'
</XCUIElem:
<XCUIEleme!
</XCUIElementT:
</XCUIElementTypeO:
</XCUIElementTypeOther:
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
</XCUIElementTypeOther>
<XCUIElementTypeOther type="XCUIElementTypeOther" ¢
<XCUIElementTypeButton type="XCUIElementTypeBu
</XCUIElementTypeOther>
photoCameraChainList - |
{
""tag": "XCUIElementTypeOther",
"attrs": {"enabled":"true", "visible":"true'"}

}

124



photoCameraSoup CommonUtils.bsChainFind (soup, photoCamer:

(3) iOS IRE TA/EM FIRTT $ SIS ERNWIF, FHIERFEE
iy



curPageXml - self.get_page_source
soup = CommonUtils.xmlToSoup curPageXml
blueCheckChainList

# "attrs": {"enabled":"true", "visible'":"true", "n:

blueCheckSoup = CommonUtils.bsChainFind soup, blueCheckCha:
blueCheckSoup
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requests

THER, REATEBIXG

requests
resp requests.get picturelrl
saveFullPath saveFp
saveFp.write resp.content

JE:
[Ef#R] PythonBrequestsHHaN{a] T & i HI HURREFAE X4
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https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanMat
h.py

md>5
md5itE

e md5
o Python 3 REI{®& hashlib
o HupdateZ# R 1F bytes
= AR str

AImd5A3 :
hashlib md5 # only for python 3.x
strToMd5
encrptedMds

md5Instance = md5

# print("type(md5Instance)=%s" % type(md5Instance)) # -

# print("type(strToMd5)=%s" % type(strToMd5)) # type(s:

bytesToMd5 strToMd5

# print("type(bytesToMd5)=%s" % type(bytesToMd5)) # ty

md5Instance.update bytesToMd5

encrptedMd5 = md5Instance.hexdigest

# print("type(encrptedMd5)=%s" % type(encrptedMd5)) # -

# print("encrptedMd5=%s" % encrptedMd5) # encrptedMd5=:
encrptedMd5

ZHIBARAR) Python 2 ( <= 2.7 ) hRAs:

o md5ERMHIIER
o WZEHAN hashlib


https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanMath.py

o 5}
= §F{R python 2.7 FEIEMIS5FH A hashlib
» (B2 update SEAERF str (MAZ bytes )
o updateZ#{ St iFstr

AIMd5RS:

md5
ImportError
hashlib md5

strToMd5

encrptedMd5
md5Instance = md5.new
#md5Instance=<md5 HASH object @ 0x1062af738>
md5Instance.update( strToMd5
encrptedMd5 - md5Instance.hexdigest
#encrptedMd5=af0230c7fcc75b34cbb268b9bf64da79

encrptedMd5

crifan.com, {FRE4.0ER(CC BY 4.0)¥%&%n all right reserved,
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sender, senderPassword, receiverList

senderName receiverNamelList
smtpServer smtpPort useSSL
title body
logging.debug
sender, senderName, smtpServer, smtpPort

logging.debug
defaultPort
SMTP_PORT_NO_SSL
SMTP_PORT_SSL

useSSL

defaultPort SMTP_PORT_SSL

defaultPort SMTP_PORT_NO_SSL

smtpPort

smtpPort defaultPort

# init smtp server if necessary
smtpServer

# extract domain from sender email

# crifan2003@163.com => 163.com

atIdx sender. index

afterAtIdx - atIdx

lastDomain sender afterAtIdx

smtpServer lastDomain

# smtpServer = "smtp.163.com"

# smtpPort = 25
# RECEIVER_SEPERATOR = '; '
RECEIVER_SEPERATOR
senderNameAddr senderName, sender

receiversAddr - RECEIVER_SEPERATOR. join(receiverList



receiverNameAddrList
formatedReceiverNameAddrList

curldx, eachReceiver receiverList
eachReceiverName receiverNamelList curldx
eachNameAddr eachReceiverName, eachl

eachFormatedNameAddr - formatEmailNameAddrHeader  e:
receiverNameAddrList. append eachNameAddr
formatedReceiverNameAddrList.append eachFormatedNar

formatedReceiversNameAddr - RECEIVER_SEPERATOR. join! foi
mergedReceiversNameAddr - RECEIVER_SEPERATOR.join! rece;
# formatedReceiversNameAddr = formatEmailHeader(mergedi
# =?utf-87q?7dmin=40crifan=2Ecom=3E?=

msg - MIMEText body, _subtype _charset

# msg["From"] = _format_addr(senderNameAddr)

# msg["To"] = _format_addr(receiversNameAddr)

msg formatEmailHeader senderNameAddr

# msg["From"] = senderNameAddr

# msg["To"] = formatEmailHeader(formatedReceiversNameA(
# msg["To"] = formatedReceiversNameAddr

# msg["To"] = mergedReceiversNameAddr

# msg["To"] = formatEmailHeader(receiversAddr)

msg formatEmailHeader mergedReceiversNameAddr
# titleHeader = Header(title, "utf-8")

# encodedTitleHeader = titleHeader.encode()

# msg['Subject'] = encodedTitleHeader

msg formatEmailHeader title

# msg['Subject'] = title

msgStr - msg.as_string

# try:
# smtpObj = smtplib.SMTP('localhost')
smtpObj
useSSL
smtpObj smtplib.SMTP_SSL smtpServer, smtpPort

smtpObj smtplib.SMTP smtpServer, smtpPort
# start TLS for security
# smtpObj.starttls()
# smtpObj.set_debuglevel(1l)
smtpObj.login sender, senderPassword
# smtpObj.sendmail(sender, receiversAddr, msgStr)
smtpObj.sendmail sender, receiverList, msgStr
logging. info ms¢(
# except smtplib.SMTPException:
# logging.error('"Fail to sent email: message=%s'", I



TR

productName

productUrl

notifType

title notifType, productName
notifContent

title, productUrl, productName
receiversDictList = gCfg
receiverList
receiverNamelList
eachReceiverDict receiversDictList
receiverList.append eachReceiverDict
receiverNamelList.append eachReceiverDict

sendEmail
sender - gCfg
senderPassword - gCfg
receiverList receiverlList
senderName - gCfg
receiverNamelList= receiverNamelList

title title
body = notifContent

B3 :

o mACRIFER:
o https://github.com/crifan/crifanLibPython/blob/master/python3/cr
ifanLib/crifanEmail.py
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FAPythoni®fE csv ] excel , ¥IIHITHFE:
PythonZRig4: 8 CSVHIEXcel
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FE B
LS
ZEI— TR T RIZS MR IR

self, functionInfoDict, maxRetryNum s’

doSuccess
functionCallback functionInfoDict
functionParaDict functionInfoDict.get

curRetryNum = maxRetryNum
curRetryNum
functionParaDict
doSuccess functionCallback :=-functionParaDic?

doSuccess functionCallback
doSuccess
time.sleep sleepInterval
curRetryNum
doSuccess

functionName functionCallback
# '<bound method DevicesMethods.switchToAppStoreSe

logging.error
doSuccess

Hrppy:
functionCallback(xxfunctionParaDict)

i



xxfunctionParaDict

RR, dictRBNSH, NEEEZ TkeyHlvalue, B*ERFTE, EA
BIEZERITHIRER

N ER P HSHE =

searchInputQuery
isInputOk = self.multipleRetry

self.wait_element_setText

searchInputQuery
appName

ZBIRIREA:

searchInputQuery
isInputOk = self.wait_element_setText searchInputQuery, ap

Hrhwait_element_setTextlENX &2

self, locator, text

S IVE=PA-TNEPNNEIE

searchInputQuery
appName

BOR], faH BT, BTIEME, FANSHENTR » BTN,
=L
[EfRR] PythonHaNEISEMREF RIS 2 NI BHMENS HUEE

crifan.com, {EHAZE®24.0EFR(CC BY 4.0)1iY&%s all right reserved,
powered by Gitbook&z/GE#: 2020-06-26 11:44:46


https://creativecommons.org/licenses/by/4.0/deed.zh

dict=FHh

MFRdicth E i (F{E)

. BASH:

yourDict

« EMNPythonick Bi%:

yourDict. pop

d-==.
FE:
=

ANTBGLEHI KeyError , SERMREMRIGkeyHEZFEN, TNME
FerlerTFEE, BEMR.

OrderedDict

A EIRENOrderedDictiI&fG— 1 item (HIkey#
value)

someOrderedDict. items

o, REERRRE—17TtHENkey, MA:

someOrderedDict. keys

someOrderedDict

I

[Ef#IR] PythonF3XEXOrderedDicthHfE— 1N TTH

SH2 70 dictiy{a
(1) MNMRTEREEE (B—"dict) 1918, NMHAupdateBNe]:

firstDict. update secondDict



%#F: Python >=3.5

(2) MREREBZBIAdicthYE, MWEEFHF
thirdDict firstDict secondDict
X #5: Python 2 #1 Python <=3.4

I

[EfRR] PythonF A& H2 M dictFH#EERIE

B FFH0rderedDictf9¥ia1L

collections OrderedDict

orderedDict OrderedDict

4RI BE N EBdicER

collections OrderedDict
orderedDict OrderedDict
orderedDict
orderedDict
orderedDict

orderedDict
OrderedDict

dictf BV S HEFR
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def recursiveMergeDict(aDict, bDict):

Recursively merge dict a to b, return merged dict b
Note: Sub dict and sub list's won't be overwritten but

example:

(1) input and output example:
input:

{

"keyStr*: "“strValueA",

"keyInt": 1,
""keyBool": true,
"keyList": [

{

"index@Iteml": "index@Iteml",
"index@Item2": "index@Item2"

},
{
"index1Iteml": "indexlIteml"
}
{
"index2Iteml": "index2Iteml"
}
]
}
and
{
"keyStr': "strvalueB",
"keyInt": 2,
"keyList": [
{
"index@Iteml": "index@Iteml_b"
}
{
"index1Iteml": "indexl1lIteml_b"
}
]
}
output:
{

"keyStr': "strvValueB",
"keyBool": true,

"keyInt": 2,
"keyList": [
{



aDictItems
sys.version_info # 1is python 2
aDictItems aDict. iteritems
# is python 3
aDictItems aDict. items

aKey, aValue aDictItems
# print("===——- %s]=%s" % (aKey, aValue))
aKey bDict

bDict aKey aValue

bValue bDict aKey
# print("aValue=%s" % aValue)
# print("bValue=%s" % bValue)
aValue
recursiveMergeDict aValue, bValue
aValue
aValuelListLen aValue
bValuelListLen bvalue
bValuelListMaxIdx - bValueListLen
aListIdx aValuelListLen
# print("--—[%d]" % alListIdx)
aListItem - aValue alListIdx
# print("aListItem=%s" % alListItem)
alListIdx bValuelListMaxIdx
bListItem - bValue alListIdx
# print("bListItem=%s" % bListItem)
recursiveMergeDict aListItem, bListItem

# print("bDict=%s" % bDict)
# print("aKey=%s" % aKey)



# print("aListItem=%s" % alListItem)
bDict aKey .append aListItem

bDict

TEREAI:
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templateJson - -
"author": "Crifan L1 <admin@crifan.com>",
"description": "gitbook¥HyiEiA",
"gitbook": "3.2.3",
""language": "zh=hans",
"links": { "sidebar": { "=EMW": "http://www.crifan.com" }
"plugins": [
"theme-comscore",
"anchors",
"~lunr",
‘-search",
"search-plus",
"disqus",
"-highlight",
"prism",
“prism=themes",
"github=-buttons",
"splitter",
"-sharing",
"sharing=-plus",
"tbfed-pagefooter",
"expandable-chapters-small",
ngan'
"donate",
“sitemap-general”,
"copy-code-button",
"callouts",
"toolbar-button"
1,
"pluginsConfig": {
"callouts": { "showTypeInHeader": false },
"disqus": { "shortName": "crifan" },
"donate": {
"alipay": "https://www.crifan.com/files/res/crifan_ct
"alipayText": "SX{tE$THLCrifan",
"button": "#TE",
Iltitlell: IIII'
"wechat": "https://www.crifan.com/files/res/crifan_ct
"wechatText": "MEsTELACrifan"
}
"ga": { "token": "UA-28297199-1" },
"github-buttons": {
"buttons": [
{
"count": true,
"repo": "gitbook_name",
"size": "small",
"type": “star",
"user": "crifan"
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listy|RFsetER

list vs set

e set
o BATHNETERESAESEN. WESHT —ENNFRE
o A XiFindexing, slicing

o HIBRIENA
o XiFindexing, slicing

jBlisti ¥ set

someSet
eachItem somelList
someSet.add eachItem

setSR SRR FRIH
someSetStr join someSet

BHRFE N python ENFEgroup ] BEH
PR AY £ I

curList

patternGroupList curType Cl
groupP join(patternGroupList, # '(aaa)|(bbb)|(cc:
groupP

Gl

ValidPlatformTypelList
ValidPlatformRule = listToPatternGroup ValidPlatformTypeLi:

BHZE R TS LRI IE N FI R

TaskFilenamePattern
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sortfEF

PR

¢ https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifan
Dict.py

 https://github.com/crifan/crifanLibPython/blob/master/crifanLib/demo
[crifanDictDemo.py

W HRiEkey EHEF

collections OrderedDict

originDict

originItems - originDict.items

sortedOriginItems originItems
sortedOrderedDict - OrderedDict sortedOriginItems
sortedOrderedDict
A
originDict
originDict

# originDict={'c': 'abc', 'a': 1, 'b': 22}

sortedOrderedDict sortDictByKey originDict
sortedOrderedDict

# sortedOrderedDict=0rderedDict([('a', 1), ('b', 22), ('

sortflsorted


https://github.com/crifan/crifanLibPython/blob/master/crifanLib/crifanDict.py
https://github.com/crifan/crifanLibPython/blob/master/crifanLib/demo/crifanDictDemo.py

Xt

# Function: Demo sorted

# mainly refer official doc:

# HEF3ER — Python 3.8.2 3X#Y4

# https://docs.python.org/zh-cn/3/howto/sorting.html
# Author: Crifan Li

# Update: 20200304

“rom operator lmport itemgetter, attrgetter

originIntList = (5, 2, 3, 1,6 4]
originIntList.sort()

sortedSelfIntList = originIntList
print(“sortedSelfIntList=%s" % sortedSelfIntList)
# sortedSelfIntList=[1, 2, 3, 4, 5]

intList = 5, 2, 3/ l/ 4]

sortedIntList = ccrtcc (intList)
print(“sortedIntlList=%s" % sortedIntList)
# sortedIntList=[1, 2, 3, 4, 5]

/1

reversedSortIntList = o tcc(intList, reverse=Truec)
;fiil\”TC.CTCSCS;ft:SL_LSt—%S" = reversedSortIntList)
# reversedSortIntList=[5, 4, 3, 2, 1]

intStrDict = {5: 'A‘, 1: 'D', 2: 'B', 4: 'E', 3: 'B'}
dictSortedIntlList = <o/t =c(intStrDict)
print(“dictSortedIntList=%s" =% dictSortedIntList)

# dictSortedIntList=[1, 2, 3, 4, 5]

Ul -

normalStr = “Crifan Li best love language is Python"
strList = normalStr.split()
print(“strList=%s" =% strList)

sortedStrList = cortcc(strList, key=::-.lower)
print(“sortedStrList=%s" % sortedStrList)
# strList=['Crifan', 'Li', 'best', 'love', 'language', 'is

# sortedStrList=['best', 'Crifan', 'is', 'language', 'Li',

149



studentTupleList
# name, grade, age

sortedTupleList_lambda studentTupleList, key
sortedTupleList_lambda

# sortedTupleList_lambda=[('Tony', 'B', 10), ('Crifan', 'B

# same as single function:

curStudentTuple
curStudentTuple # [2] is age
sortedTupleList_singleFunction studentTuplelList

sortedTuplelLis"
# sortedTupleList_singleFunction=[('Tony', 'B', 1@), ('Cri

# same as operator itemgetter:

sortedTupleList_operator studentTupleList, key-ite
sortedTupleList_oper:

# sortedTupleList_operator=[('Tony', 'B', 10), ('Crifan’',

self, name, grade, age
self.name - name
self.grade - grade
self.age - age
self
self.name, self.grade, self.age

studentObjectlList
Student
Student
Student

sortedObjectList studentObjectList, key stl
sortedObjectList
# sortedObjectList=[('john', 'A', 15), ('jane', 'A', 15),

# same as operator attrgetter:

sortedObjectList_operator sortedObjectList, key-af
sortedObjectList_opt

# sortedObjectList_operator=[('john', 'A', 15), ('jane', '/
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enumi &
WHEEARRE
WEE X
254501 :
enum Enum
Enum
Unknown
Unplugged

Charging
Full

2452:
enum

enum. Enum
Original
Medium
Low

244513

Enum
NONE
UNKNOWN
EMPTY - "empty
TOO_SHORT
TOO_LONG
TOO_MANY_INVALID_WORD

ia L elEENEME
ERENN (R Rint) EEDFT:

batteryStatelnt
curBattryStateEnum - BatteryState( batteryStatelnt

logki 2 :



curBattryStateEnum-BatteryState.Charging

IRV IR TR

curBattryStateName - curBattryStateEnum.name
i 'Charging'

R EE

curBattryStateValue curBattryStateEnum.value

i 2
£, BEERMEXPIRIE:

gScreenQuality = ScreenshotQuality.Low.value # 2

WEBRAE
L PR N ER EX

enum. Enum
NoTip
TenPercent
FifthPercent
TwentyPercent

# @property
self
tipPercent
self TipType.NoTip
tipPercent
self TipType.TenPercent
tipPercent
self TipType.FifthPercent
tipPercent
self TipType. TwentyPercent
tipPercent
gLog.debug self, tipPe
tipPercent

A



tipPercent initiatorTipType.getTipPercent
# tipPercent=0.1

e == 3 U
FRHENEEXRETEMES
enumEXHABIAZEN (ZFRH) ES:
enum. Enum
Original

Medium
Low

AN value FE tuple JLET:

gScreenQuality - ScreenshotQuality.Low.value # ZEfr b2 (2,)
gScreenQuality, # gScreenQuali
gScreenQuality ) #

y{enum. Enum) :

e(gScreenQuality))
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collections&&

RIEER:
collections --- BE3EIEZLE! — Python 3.8.1 X414
R, S5ER2ZM, FILHETHE:

e namedtuple() @ BIiRGRTEHFENT KRE
o deque : EMFIR(ist)WEE], U T EMIFIRIERIM(@ppend)F

5%t (pop)
e ChainMap : RIFE(dict)lIBT2E, BT MHEESE—TNE
Bm

e Counter : FHWFXE, RETOIIERHENRIITETNEE

e OrderedDict : FHMPFE, REFTMAIBIRIMNAINE

o defaultdict : FHMPFE, RET I R, AFHEWIR
H—1EINE

+ UserDict @ HRTFHANSR, BHHTFHTEN

e UserList @ FRTIIRWR, @EHTIIRFEN

e UserString @ FRTIRNR, @B TFHBEFEN

HUERET, BIFMEE,
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logging A&
TR BE+HEMRT

]
2

=HIEE: crifanLogging.py
IMEFRINEE, BFE:

- BEAS

o WAL

2

ERAT = #EAFRANR:
7o T EBRIE:

« crifanLogging.py
o https://github.com/crifan/crifanLibPython/blob/master/python3/cr
ifanLib/crifanLogging.py

JFFXf4:  somePythonFile.py

TERMRAAEE:

crifanLogging

CurFilePath os.path.abspath(__file__

# print("CurFilePath=%s" % CurFilePath)

CurFilename - os.path.basename CurFilePath

# 'autoSearchGame_YingYongBao.py'

CurFileNoSuffix, pointSuffix = os.path.splitext( CurFilename

CurFolder = os.path.dirname(CurFilePath
# print("CurFolder=%s" % CurFolder)

LogFolder - os.path.join CurFolder

curDatetimeStr utils.getCurDatetimeStr( | # '20200316.
utils.createFolder LogFolder

curLogFile CurFileNoSuffix, curDatetir
logFullPath os.path.join LogFolder, curLogFile
crifanLogging. loggingInit  logFullPath

initLog


https://github.com/crifan/crifanLibPython/blob/master/python3/crifanLib/crifanLogging.py
https://github.com/crifan/crifanLibPython/blob/master/python3/crifanLib/crifanLogging.py
https://github.com/crifan/crifanLibPython/blob/master/python3/crifanLib/crifanLogging.py

BIAT4 RllogXf4: 1logs/somePythonFile. log
e EXREEC

e createFolder
o FrEHFR
e getCurDatetimeStr
o getCurDatetimeStr 4 f¥ 2 §i] B HARTY 8] 217 &
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[EfER] APythonf{i3 MALST 12BN & 4Imp332 14
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[EfER] pythons M43 [E ST HHMIMESE BY

[Ef2R] Pythond Mint{E4E BEnum T IRENVR A B FRT 8 5]
BF
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[Ef&/R] Python 3Hmd5#&%5: Unicode-objects must be encoded
before hashing
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[iC&] pythonFismtpki%gmaillifFg

[EfRIR] PythonFsmtpil{al &% Z MR AL B 2 FRER]
PAREAR AL

[EfZIR] pythonFEIMTENHZ PN RIFEE R EE/NEHEF I/
=
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[EfRIR] PythonFaNEME XA AR/NA ALK G IZRIR
[EfRIR] Python 3REXH Z X AVAT B2

[Ef2)R] PythonshSLHdicthyIAMEHE
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python - Correct way to write line to file? - Stack Overflow

How do you do a simple "chmod +x" from within python? - Stack
Overflow

i0.ByteslO.getvalue

HEF 18R — Python 3.8.2 3014

Python & F#§5| — Python 3.8.2 X4

Built-in Functions — Python 3.8.2 documentation

operator — Standard operators as functions — Python 3.8.2
documentation

Python # FB3#85| — Python 3.8.2 44

3.8.2 Documentation

YRT2E WA — Python 3.8.2 1Y

RIEIFEBR — Python 3.8.2 344

enum — Support for enumerations — Python 3.8.2 documentation
enum --- X EEAYSTH; — Python 3.9.0a4 X414

collections --- EIEIELRE — Python 3.8.1 X144

md5 not support in python 3.6 and django 1.10 - Stack Overflow
list - Python: how to join entries in a set into one string? - Stack
Overflow

crifan.com, {EFE 24 0ER(CC BY 4.0)41% /&% all right reserved,
powered by Gitbook&/GE#T: 2021-04-13 20:16:49


https://www.crifan.com/python_format_file_size_to_human_readable_effect/
http://www.crifan.com/python_get_timestamp_with_milliseconds
http://www.crifan.com/python_dict_merge_recursively
http://www.crifan.com/python_change_list_to_set
https://www.crifan.com/python_check_folder_exist_create_multiple_level_folder_once/
https://www.crifan.com/python_recursively_delete_non_empty_folder/
http://book.crifan.com/books/python_process_csv_excel/website
https://stackoverflow.com/questions/6159900/correct-way-to-write-line-to-file
https://stackoverflow.com/questions/12791997/how-do-you-do-a-simple-chmod-x-from-within-python
https://docs.python.org/3/library/io.html#io.BytesIO.getvalue
https://docs.python.org/zh-cn/3/howto/sorting.html
https://docs.python.org/zh-cn/3/howto/index.html
https://docs.python.org/3/library/functions.html#sorted
https://docs.python.org/3/library/operator.html
https://docs.python.org/zh-cn/3/howto/index.html
https://docs.python.org/zh-cn/3/index.html
https://docs.python.org/zh-cn/3/faq/programming.html#what-is-a-class
https://docs.python.org/zh-cn/3/glossary.html
https://docs.python.org/3/library/enum.html
https://docs.python.org/zh-cn/3.9/library/enum.html
https://docs.python.org/zh-cn/3/library/collections.html#collections.UserDict
https://stackoverflow.com/questions/42829945/md5-not-support-in-python-3-6-and-django-1-10/57984443#57984443
https://stackoverflow.com/questions/7323782/python-how-to-join-entries-in-a-set-into-one-string
https://creativecommons.org/licenses/by/4.0/deed.zh

	前言
	背景
	常用代码段
	通用逻辑
	变量
	系统
	日期时间
	字符和字符串
	文件系统
	文件
	文件夹

	多媒体
	图像
	音频
	视频

	网络相关
	BeautifulSoup
	requests

	数学
	邮件
	csv和Excel

	常见语法
	函数参数
	dict字典
	list列表和set集合
	sort排序
	enum枚举
	collections集合
	logging日志

	附录
	参考资料


