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FAMNA: 458 i0S 5i# Android SDK R KN (App)

Web M : 2380 LUE s s (oS b [#) Safari 711 Android _F[¥J Chrome) 1
] e 8

BEN: 2 AR R T, SR AEACRS AT Web W ASZ H AR T . Eed,
s /ANRERY . W] A B R B A I BRI R N, 285 F R A A 2

HEERAE, appium & —METFEIIR T E, B REIR N REARFEKT4 (0S.
Android) fH[F—% APl %5 H a4l A, X KK M 1 i0S F1 Android Ml E: 2
[EARAD ) & F

1. appium % Selenium

appium ZEPEE %E [ ARE Selenium 2 P im S PE, 9 P ERALE WK JSON 4% Y
Selenium 4, PASERAMIRS B &3S A S B 2, W12 s fildss T A R0 B 07 ) SR

appium % /i AP1 SZHL T Mobile JSON Wire Protocol (—/MRuETML I E 53 e E A
F1'W3C WebDriver spec (—AMERIATIHURIF Hs1ALPML, ZBh0E LT MultiAction £
) It HR.

appium R &8 T B MLIY R,y appium A T8 8 R BAT &Rk
A, B, NN AR e R App & IX LR IRATT TR 23 appium R E &
uti, 1A P Selenium & iR K. 2498, appium 2 AP R R38N 158 4
fE, £ Selenium %% = o () & Al EREAT T W EL A0 R, DAL E A4 v) LA Skiz 47 38 FH 1)

Selenium <xif .

see more please visit: https.//homeofpdf.com


https://code.google.com/p/selenium/wiki/JsonWireProtocol
https://code.google.com/p/selenium/source/browse/spec-draft.md?repo=mobile
https://dvcs.w3.org/hg/webdriver/raw-file/default/webdriver-spec.html

£28

M IR 82

2.1 &% Python

B https://www.python.org.

Python i & /& B Guido van Rossum T 1989 - & ), T 1991 - KATEH— AT RAT
fi. R R Python RUASTEREAR B )5 THIAEE S — L8R 2 4L, FTLA 2008 4E Guido van
Rossum E ¥ & A | Python (240544 A Python 3000) . Python 3 7£ i1 s 5 1R 1 b fi
T Z AT R, {H2 Python 3 S K1 MU AN TE A A G Y, 0 A J5 3R AR
A& Python 2.6

Guido van Rossum ‘& i X} Python 2.7 1457 AR SCREIS [ RE K F1] 2020 4F . Python 2.7 /& 2.x
RANRE — AR . AR HEFE A H Python 3.x.

PRAT LUAREE B -7 6 SRR R K AR AT T 8. XS T Windows JH 7ok, w12k 2 32
ARG, WIS x86 hixAds; WIRZ 64 i AR50, WILFE 64 A, FECKEZRE—1exe
SO, AT A Rl

Python Zz3& St ai & 2-1 Fiows .

see more please visit: https.//homeofpdf.com


https://www.python.org/

$28 WAMEER | 1

* Python 3.7.1 (64-bit) Sewp = x

Install Python 3.7.1 (64-bit)
— Select Install Now to install Python with default settings. or choose

Customize to enable or disable features.

o =

python

4 Install [auncher for all users (recommended)

win (JQ WS &/Add Python 3.7 to PATH Cancel
[ 2-1 Python Zes
ZHII RS — R Windows T2 2R, =4k “Add Python 3.7 to PATH”
ZERESEIIG, AR IR ST LUE B 235 07 (1 Python Hk, 4Kl 2-2 FivR.

. Python 3.7

IDLE (Python 3.7 64-bit)

ﬂ Python 3.7 (64-bit)

Python 3.7 Manuals (64-bit)
D Python 3.7 Module Docs (64-bit)

2-2 Python 3%

7£ Windows it 275 RN “python” 54>, B LAIHEA Python Shell =, 1% 2-3
Fr7R o

% 2-3  Windows # S HR T
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IMRIR: W RIF “python” BEARA NG4S, LREIERA, R2RE R
Python #9 &3 B £ #im3| 24K 2 Path P, BIEF BT,

HEgm e v, IAEREE, £E BROZEAAAREHE
FREE" , £ “RALE” 09 “Path” P ifim:

X% 4. Path

% %1{4. ;C:\Python37

2.2 &I Selenium

BT Python “Z3EFEFF O 4K T pip, pip 71 LATE BERATTT S b BE Python %5 =77
B (BE) o AT LATE.. \Python37\Scripts\ H 3% F & & & A A71E pip.exe SCHF, FFrifRi% H 3%
CRINE] “FREEAZE” 1) “PATH” FH. TJF Windows #r #2755, A “pip” w4,
AR 1% 2 7T LLRAT

it “pip” 4 2% Selenium .

> pip install selenium

Pip (% a1k .

> pip install selenium==3.11.0 # Z¥¥KEHMAS
> pip install -U selenium # BRRATRAT
> pip show selenium # &AL AT LA RRAAS B
> pip uninstall selenium # ## Selenium

2.3 H— Selenium BEMLNIR A

4SS 5 —A Selenium H AL IRIEIA, B test_baidu.py X1

from selenium Import webdriver

driver = webdriver.Chrome()
driver._get("https://www_baidu.com'™)

driver._find_element by i1d("kw™).send_keys(*'Selenium')
driver_find_element_by id('su™).click()
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driver.quit(Q
55 147400, SN selenium T ) webdriver #it.
55 2 474015, VA webdriver 5 [ Chrome()28 (EREA/INE) |, IMESA A & driver.
% 34TA0RY, @i driver 28 &, ] Chrome()ZSHRALAY get() 7235 1) F B 1 Lo

% 4. 5 4740, dEid find_element_by id() 74 HlE AL L e R, JF HiEd
send_keys()F1 click(Offcii N« B dE .

%5 6 7ACHY, BT quit()e A RS .

B ROk, ARATLLUEREH CPRT Python ZwfH#8/IDE Kig AT X BLARES . W BAR2H —
UAEFH Python 15 5 , F HI% A gmfE 2 A, F8-4 177 LL#H Python H 45 ¥ IDLE, Z= ¥ Python
i 23/IDE 4 Sublime Text3. Atom. VS Code fl PyCharm, #BZ% %10, RAY; T % HAk
B—%, EREAHIM.

2.4 N 5T

MIEATER 2.3 T ARAD, FTRESX B B LT .

Traceback (most recent call last):
File "C:\Python37\lib\site-packages\selenium\webdriver\common\service.py",
line 76, in start
stdin=PIPE)
File "C:\Python37\lib\subprocess.py", line 709, in __init__
restore_signals, start_new_session)
File "C:\Python37\lib\subprocess.py"™, line 997, in _execute child
startupinfo)
FileNotFoundError: [WinError 2] %%k 2|352 89 X4,

During handling of the above exception, another exception occurred:

Traceback (most recent call last):

File "baidu_test.py™, line 3, in <module>

driver = webdriver.Chrome()

File
"C:\Python36\lib\site-packages\selenium\webdriver\chrome\webdriver.py', line
68, in __init__

self.service.start()
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File "C:\Python37\lib\site-packages\selenium\webdriver\common\service.py",
line 83, in start
os.path.basename(self.path), self.start_error_message)
selenium.common.exceptions.WebDriverException: Message: "chromedriver*
executable needs to be in PATH. Please see
https://sites.google.com/a/chromium.org/chromedriver/home

AEFEMRA, BN EELBEFERRGEE, PRI %,

“File "baidu_test.py", line 3” , Python & JFEA 145 1R 7E baidu_test.py SIS 3 1T. 26
TS

driver = webdriver.Chrome()

ZATACHS 2218 A Chrome()2%, H1-T-J5 3 Chrome 3 5528 . &) , 31l ! WebDriverException
E’ll%é7 1%‘4%‘11[]1:!

Message: “"chromedriver®™ executable needs to be in PATH. Please see
https://sites.google.com/a/chromium.org/chromedriver/home

HARFRATT T Chrome ) 50 #8567 B K] ChromeDriver SR SCAFRINZ] “H AR (1)
Path 7.

-3 B AR KEh T Bt T

GeckoDriver (Firefox) : https://github.com/mozilla/geckodriver/releases

ChromeDriver (Chrome) : https://sites.google.com/a/chromium.org/chromedriver/home
IEDriverServer (IE) : http://selenium-release.storage.googleapis.com/index.html
OperaDriver (Opera) : https://github.com/operasoftware/operachromiumdriver/releases

MicrosoftWebDriver (Edge) : https://developer.microsoft.com/en-us/microsoft-edge/tools/

webdriver

1. ZEXNEBIES

WOE W A B AR R FRATTAT LR B A 8 — AN RO S IR s I B %, W
D:\drivers, ¥ T #k a0 % 250K 5h C 4 (541 ChromeDriver. GeckoDriver) &% H 3% F .

Al CHHNT , AL R RS ARG W E RN R RS
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https://developer.microsoft.com/en-us/microsoft-edge/tools/webdriver
https://developer.microsoft.com/en-us/microsoft-edge/tools/webdriver

F28 MAHEEE

s g —~Path” , % “D:\drivers” HZ¥IN% Path 41,
T % 4% . Path
= S48. :D:\drivers

2. BER B

N IRAEAN R f 30 A KB R R REIE R A, AR, IRT B R R rh 23X

A B
DL o

| 15

s

from selenium import webdriver

W5 sz

driver = webdriver_Firefox() # Firefox &%
driver = webdriver.Chrome() # Chrome &% %

driver = webdriver.le() # Internet Explorer & %%
driver = webdriver.Edge(Q) # Edge #l %%
driver = webdriver.Opera() # Opera %l %%
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PythonZE it

4o R AR E A Python #ah, AL TOBkE AT, KFRHEEH Python #7F/£&6.
WL s R FRF T, iEF T AR IR Python #9 A aliE %, XA %5 A LMK LREE
#H .

3.1 Python &=

fE LK) Python 27T, el 16K A— LA A 5. 7E Python IDLE 1) Shell 5
TN “import this” , H4£E FIWE 3-1 Frosi—BiE.

A Python 3.7.1 Shell - O X

File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:57:15) [MSC v. 1915 64 bit (AMDG
4] on win32

Type “help”, “copyright”, “credits” or “license()” for more informatior.

2o this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complez.

Complex is better than complicated.

Flat is better than nested

Sparse iz better than dense.

Feadability counts.

Special cazes aren’ t special encugh to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced

In the face of ambiguity, refuse the temptation to guess.

There should be cne—- and preferably only one --cbvious way to do it.
Although that way may not be obvicus at first unless you re Dutch.
Now is better than never.

Although never is often better than sright* now.

If the implementation is hard te explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea —— let’ s do more of those!
2

Ln: 25 Col: 4

3-1 Python Z## ( The Zen of Python )
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Beautiful is better than ugly. /3% J1ET- T
Explicit is better than implicit. B 7 fi:T-H
Simple is better than complex. fa & it 55 44
Complex is better than complicated. 2 2%t % L .
Flat is better than nested. J V- T ik %& .

Sparse is better than dense. [8] kT %% .
Readability counts. R 3st4:4R 8%,

Special cases aren't special enough to break the rules. BB A 4RI Sc tE 2 44, A
REE T X L ) .

Although practicality beats purity. E RSz PER T 46 .
Errors should never pass silently. 417N N AZ 4 6 75 b 200
Unless explicitly silenced. F&3E B # I ITER .

In the face of ambiguity, refuse the temptation to guess. 4/F7E L MrRER, ANE 2%
il .

There should be one-and preferably only one-obvious way to do it. NiZf —, fwif_H
—A, AR AT DL R — A

Although that way may not be obvious at first unless you're Dutch. B ZRiXFh 7 2 AT GEA
55, BRAERAE Python 242,

Now is better than never. FLZE s EE AT
Although never is often better than *right* now. S ARid 2 WK ELELAE L.

If the implementation is hard to explain, it's a bad idea. 15X N SLIIANE 5 ke, IAE
HER MR ER,

If the implementation is easy to explain, it may be a good idea. W1FX AN 5 fifke, TS
LEARATRERANT T
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Namespaces are one honking great idea -- let's do more of those! iy 44 %% [a] /& — 4 Wb i)
o, N ZINAHE !
X Python 2 4#, W a] LB VE Python #it#5 %% . TEHE FKA Python ) rha] k<>

FIRXA BT

3.2 MW

— RS S I BEHE MATED “Hello World! 7 JF4A1H, FRATIX B A %A, N
HAITEN “Hello Python” JT44.

3.2.1 TED

Python $2fit 7 print() /725K 4T EN{E 2., 7E Python IDLE HEIA LA {5 B .

>>> print(“'hello python'™)
hello python

FIHTENH “hello Python” “FAf 8. fHiE, AREEATITENEEIFAZEZR, Tl
KA Gn ks sk i o

>>> pame = '‘tom"
>>> age = 27

>>> print(name is : " + name + ", age is : " + str(age))
name is : tom, age is : 27

>>> print(“'name is : %s, age iIs : %d" %(name, age))
name is : tom, age is : 27

>>> print('name is : {}, age is : {}".format(name, age))
name is : tom, age is : 27

XEA e LT name fl age B, A =R s s bt .

MR ERR (¢ FEATPHE. TR, age A, PFrLliFEELE str() ik
MR AT

5 RIS AF (%s. %d) HEATE R, H, %s TR EFAE, %d (data) A
THREH T . WRAHERHTEDEIE ISR, W] U %r &R,
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5 = am A% 20 R L format()REAT M 3 UAL o IX AR TS 2R K ZHOEFP AT B 2RAS
R E, HEERBRANT . 9%, W UE {0}, {AMHe e B, sE AR EX N
KF, mPIT.

>>> print(“'name is : {1}, age is : {0}".format(age, name))
name is : tom, age is : 27

>>> print("name is : {n}, age is : {a}".format(n=name, a=age))
name is : tom, age is : 27

3.22 SIS5F#&
7E Python FRAXAHES (77 555 ) M. WHLEE, Bal S axs S
AT LA R E R — AT .

>>> print("hello™)
hello
>>> print("world®)
world

LG5 5G] 5 R LA B, (EARER XA .

>>> print(RH: T ERAFT)
RHt: =F EAREET

>>> print("&it: "ARRLRET)

KBt "SRRATFHE"

>>> print(MREE £ @Rt | ")
File "<stdin>", line 1
printCH ka4 @A iTaanE" L %)

SyntaxError: invalid character in identifier
TREBERER, A MG S SR AT IR ZATIER . Python I SATIERH
H5 () Fix. QIE— 2_annotation.py (.

# EATIEH
print('hell world™) # 47¢ hello world

FATIERE— S AEACRS A AT — 4T AR R 2
ZATHERM =51530r, FEAX 28 XG5,
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Zhk: B3k
Yok, =)
H#. 2018-03-09

This is a

Multi line comment

3.3 AXERERF

SRR SEBR R FRIBUT . 49 SO R B = P e Ak S5 M 2L B
3.3.1 ifiB&f]

AR Z #0155 —F, Python 3@ 1 if T5A)SEEL SCHIKT, — iRy if.. else. G 3_if.py
A

2
3

a
b
if a > b:

print('a max!™)
else:
print(""b max!'™)
ETERE A A% a A b WAE, G if A A a A1 b IR/, R a KT b, i

H “amax!” , HHIHE “bmax!” .

WML, Python JHA I K ZHOE S — AR < () 7 RRERHE, TS
REF RIS A0, RN 4 2k

if IEAIE “==" BREATHIWNAE, X =7 SRR A

if 242 == 4:
print(*'true')
else:

print(""false™)

Fritbz ob, if iEA)E AT LA “in” A1 “notin” HIWr 7R H 2 55
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s = "hello™
ss = "hello world™
if s In ss:
print(*Contain™)
else:
print("'Not Contain™)

if AL T LLBEAT AR (True/False) 287 (15T .

if True:
print(*'true')

else:
print(""false™)

I A% 8 4 PR o iF B A 0% 5T,

# M4
result = 72
if result >= 90:
print("%£%F")
elif result >= 70:
print("R¥F")
elif result >= 60:
print(" &#%")
else:
print(" REA&)

WRAsEE RN NG, A BT « “CRET . R 1 CARRIE” . T2
I JE TN EGNE, AT — T LRS!
3.3.2 forigq]

Python [FIFEFEAL T while 534, (HMKZHAEFF AR, € Rl AR AN K

for G, FrLlix B S 41 for JE3AH)MEH . Python Fh for #5344 FH 58 in faf 8 R . 91l
wn, AT DL E B — AR/ B AT ) .

# VAT ve ) 55 P
for s in "hello":
print(s)

BATRER, SR
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RESTART: D:/python_base/3 for.py

O == == D =

2R, AR AR (55 2] Python FRIAIER) BEATIEIA I .

# VIR 5 A
fruits = ["banana®, "apple®, "mango”]

for fruit in fruits:
print(fruit)

R T EHAT — m IREIIEIA, 7 EAEB) range() BREL

# VA& 5 R
for i in range(5):

print(i)

B4R 0~4. range() R BLERIAM O JHIGTEIA, FRATTH AT LIy i E kR da fr B A5
Ko Bilhn, FTED 1 3] 10 Z a7 4.

# 470 1~10 Z ] 6942

for i in range(l, 10, 2):
print(i)

#X.: range(start, end[,step])

75 range()BR R, start RoRHLIANLE, end RRGEHRALE, step RoRBIXIEIA B K.
BAT AR, fbgRN “1 3 5 7 97,
3.4 FFk. TESFH

JIR . o5 7R R W T AR R K, fE Python i, EATTR FITRARF R
s N HEEAT R A

34.1 %k
FIZE (RN list, WATLARRAY “8” ) T4 ([D Fox, BN cRikHES (O
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# I &
lists = [1, 2, 3, "a", 5]

# drepalk
print(lists)

#ATIRIRPHE LALE
print(lists[0])

#ATOPRIR P WS BALE
print(lists[4])

# AT R PRI RE —ALE
print(lists[-1])

lists[4] = "b"
print(lists)

# EFNERERIMTFE
lists_append("c*)
print(lists)

# MBI R P FH—AAE
lists.pop(0)
print(lists)

Python RRVFE—AMF13 BT S HUBCE B Bl /i o BRI I AR/ M 0 FFU61T, B
LL, lists[0]< iR b 55— N Je &K . append() /5 E 1T LLIAI A R K BB IN#ET It 2, pop()
JriEH T ER R e BRI E
3.4.2 JtiH

Python I7eZH 553K, oA/ IMES () Fox.
# E A
tupl = ("fa®, "b*, 3, 4)
tup2 = (14, 2, 3)

# EAHTUH
print(tupl[0])
print(tup2[0:2])
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# EELN
tup3 = tupl + tup2
print(tup3)

HA LA
tupd = ("Hil™)
print(tup4 * 3)
WA TTH G I EAAT A XN ? ME—HIDXC e FIFRERARR), RIafRlahn. 2ok
MR R B e R, M4l AR AR R . T L ] 7S X

# X5 A

>>> my list = [1,2,3]
# A

>>> my_tup = (1,2,3)
>>>

>>> my_ list.append(4)
>>> my_tup.append(4)
Traceback (most recent call last):
File "<pyshell#7>", line 1, in <module>
my_tup.append(4)
AttributeError: “tuple® object has no attribute "“append~

TR IFATRAE append() 7 iERIBINTEER, AL, ANHE o AU U 1R
HSEHTANE TR RN o4, RO e R R,

3.43 FH

T4 ﬁﬁﬁ? 5 (b F#or, BANITGERE D key Al—4 value 2%, key 5 value 2 [A]

HES (O &, ARMIGRZMHES () 7k,
# B FH

dicts = {"'username':"zhangsan', "password” :123456}

# AT F R P WA key
print(dicts.keys(Q)

# TP S Py Er A value
print(dicts.values())

# B b R bk /Ah A
dicts["age"] =
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# JEIAATER 4 key #= value

for k, v in dicts.items():
print(C’dicts keys is %r " %k)
print(C’dicts values is %r * %v)

# MIrk4E 2 " password” #95
dicts.pop(“password®)

# AT FRAF) K T kAW
print(dicts.items())

EE: Python #LE —ANF 8 P 89 key 56/ 2 fk— & —#y, value T VAR,

keys() 77 2R [m] 7 it key HI%13R, values()77v2R [ 4 value IFIFR,  items() /7544 Bt
AT IR S RIE AR ], X L5 5 — AR & key F value. pop() /72 id i
JE key SRMMBR 7S 3T R

3.5 ¥ XMFZE
MRS HEE IR, B R, ATk
3.5.1 E#

£ Python #1 f] def <87k e L R%L.

# 2 addQ & #
def add(a, b):
print(a + b)

# AR add () &%
add(3, 5)

B —> add()eA%h, LRI as b FIANSEL @il print(QFTED a+b FIZ5 R . T
F add() &%, 3 HAL 3 F1 5 PiAN S804 add() k%L

def add(a, b):
return a + b

c = add(3, 5)
print(c)
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HH add() BRI B ELAEFTENGE R, MK 45 Rl return S8k Al FrLA, #5248
A2 & ¢ 5 add () pR 2R [BIEL,  JFIEI print() /5 %4TEN

INRAE M add( B BN AL S, A AT LN add() ed Host BN S 4L

def add(a=1, b=2):
return a + b

cl add(Q)
c2 = add(3, 5)
print(cl)
print(c2)

IR AR A E SR, B4 add() B S8 BRI S B AT 15, B S U0 .
3.5.2 FEMFE

FEM PN RAEA T B, — VIR 5, MR — A R 2. i, K52 —
N, MK =F WA T E LS DRI SR . 1E Python Ht, ] class B B K.

# £ MyClass %
class MyClass(object):

def say hello(self, name):
return "hello, " + name

# A A MyClass %
mc = MyClass(Q)
print(mc.say_hello(*"tom™))

LHEAIE T —4 MyClass 25 (7E Python 3 H, object NFTA RHIFEEZE, il
i BRIA 4% 7K object, BT LAAFEBH4E7K object tHPT L) , ES FHIIGIE—AS add()7i%. ik
BRI H def S, SREIIME—XE, RS - NSELAEY, —K
Widr sy “self” , (HLE X AN T7 I IEAN R 29 S 30 B AUA .

— AR IR 2 4 BRI AR U7 v init__ ().
FEECinit (9T AT 3K, B ARAARZ LN, TR kAT — st TAE,

class A:

def init__ (self, a, b):
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% 3E Python &8t | 27

self.a
self.b

int(a)
int(b)

def add(self):
return self.a + self.b

AEDHE SRR S PN RN X ¢
count = AC"4", 5)
print(count.add())

HIATHA A KR, SPATER_init_ (077, FrUATES TS VIR
NS BRI EAL R, XA ] DIE — B2 EORIERR P A 5. 117 add() 7737 BA
HEEWIA T _init__ ()1 self.a F self.b PIANEGEATIHE . Frbh, FRATZERA A KR
(¥ add() 775, ATHE LS.

BRELQIEE B 2K, JRAkK A K,

# B EYRKA KX
class B(A):

def sub(self, a, b):
return a - b

print(B(2, 3).add(Q))

1E B 8 SEI sub() 7 ik . PR B K4k A 3K, FTLL B R HAMAMA add()/7iE, M
A LE AR B 2RI add() /7%

3.6 FH4{H

B, — ORI, ESERRIF A, FRATTAN Tk G tth 23 FH 3 Python (AR AERL
PN =07 e o an REESCIL 5 I A A SR DI RE,  HF 249 A Python FRufEREHR time. G 2R 2L
SEPL Web H B4R, 575 ZE 8 A Python 5 =77 /& Selenium.

3.6.1 HAEHR

JEIt import JSEEF R A time Bk,

# AR time #k
import time
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print(time.ctime())
time 55 1 ctime() 6 B 3843 4TI 1), % X9 Thu Mar 15 15:52:31 2018.

2%, WM E Ra A3 time ALE R ctime() &%, B4 tHAT LA from import B
SN ctime() % .

# AEFA ctime() F#
from time import ctime

print(ctime())

X A 3F Python, ctime() e 22 time BEELER AL . FIHEIRA TR GEE 2 H 2] time
PN T AR R £, G time(RREL. sleep() ki %i5E, W LAH FHIHI7EFAZAKEL.

# ABFA time B3k Ty % N Fd
from time import time, sleep
BT 4 FF 51 time REHR R THTF6) 747 86 45, (L SCAAEZE A T ALAR bR A B B0 time,
HIZE, AR DMER RS () — VST time FEER N I 9 T A BRI  ANER

# N time B T PTA S
from time import *

print(ctime())
print("RIRHI)
sleep(2)
print(ctime())

Bg 7 MTRon B N prA 8, (HIFAHEREX R
IR RN 5 H O R RECESY, AT UM “as” MR R Em A

# 3T 5N sleep K EH 4L
from time import sleep as sys_sleep

def sleep(sec):
print("'this is | defined sleep() ")

XN time BRI sleep()BRELE A4 N sys_sleep, F T X A 2410 314 e LI
sleep() BRI %N

RATRE 2177, time BEHRFIEAEMIL? 4 import @R ATLAH T2 iXs2& Python

see more please visit: https.//homeofpdf.com



% 3E Python &8t | 29

RO TNE, HZE 79k, e RATICEE 2 ctime() s H02 W T IR AR 48 4 i i
Ry AN, FRATATLLEIE help() 77 7E & time A5 35 B 1 B .

>>> import time
>>> help(time)
Help on built-in module time:

NAME
time - This module provides various functions to manipulate time values.

DESCRIPTION
There are two standard representations of time. One is the number
of seconds since the Epoch, in UTC (a-k.a. GMT). It may be an integer
or a floating point number (to represent fractions of seconds).
The Epoch is system-defined; on Unix, it is generally January 1lst, 1970.
The actual value can be retrieved by calling gmtime(0) .

The other representation is a tuple of 9 integers giving local time.
The tuple items are:

year (including century, e.g. 1998)

month (1-12)

day (1-31)

hours (0-23)

minutes (0-59)

seconds (0-59)

weekday (0-6, Monday is 0)

Julian day (day in the year, 1-366)

DST (Daylight Savings Time) flag (-1, 0 or 1)
IT the DST flag is 0, the time is given in the regular time zone;
if it is 1, the time is given in the DST time zone;
if it is -1, mktime() should guess based on the date and time.

Variables:

timezone -- difference in seconds between UTC and local standard time
altzone -- difference in seconds between UTC and local DST time
daylight -- whether local time should reflect DST

tzname -- tuple of (standard time zone name, DST time zone name)
Functions:

time() -- return current time in seconds since the Epoch as a float
clock() -- return CPU time since process start as a float
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sleep() —- delay for a number of seconds given as a float

gmtime() -- convert seconds since Epoch to UTC tuple

localtime() -- convert seconds since Epoch to local time tuple

asctime() -- convert time tuple to string

ctime() -- convert time in seconds to string

mktime() -- convert local time tuple to seconds since Epoch

strftime() -- convert time tuple to string according to format specification

strptime() —- parse string to time tuple according to format specification
tzset() -- change the local timezone

Python %% 1155 = 77 g B HE S BRIAF UTE .. \Python37\Lib\site-packages\ H 5% T i, 415
e T8 2 BIF42%e 1 Selenium, J8A W LIFEZ H 3 F 403 Selenium H 3. %
=77 B 77 N5 A Python B A REER I 77 X — .

3.6.2 BHENXIEHR

BRI Python B st HANEE =T Ak, BATERTLLE CaE 288, XM
P KL, AT RESE T A AR B — A SO SE B, — B iR Zh e R 20 AN [R] A
B, AFAEA I H AR

TG N H 3k projectl, JEAEH XN AU A, ST

projectl/
— calculator.py

L— test.py
f£ calculator.py S H fiil7d add() i 45 .

# 23 add Q) F4
def add(a, b):
return a + b

FEMIF R B 3 F I — AN S0 test.py, S calculator.py SCEEH ) add() e %L

# X calculator 3 # ¥4 add &%
from calculator import add

print(add(4,5))

RFERLSRIL T 5 S TR B
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HHRIER: e R RS, — AR IEIEST testpy 252 )5, project BEF ST
—/~__pycache__/calculator.cpython-37.pyc L4, & a9/E A 24+ 4 R7

AT RS ERE, HARAAE_ pycache XAF & P E Z ARG TS
FAES, 4% A module.version.pyc. version s A3k 69 TR IF R A AL, BE A6
4~ Python #9 & K5, #l4=, f£ CPython & 47h& 3.7 ¥, calculator.py S 4449 %
#F X~ .  pycache_ /calculator.cpython-37.pyc.

3.6.3 BEFEAXH
A0SR SO SRR I SCEFE R — AN H 3 R, AT DR 7 8 b . o SR Sk
SR SCEARER A BT, BamEREHTE? R0t B 85T

project2/

— module/

|  L—calculator.py
L— test/

L— test.py

test.py SCEFEARI A calculator.py SCEEREEEECRRET 1o FRATISE RSB A 5 — A ]
Python & 4 A4k import AL

SJEAE test.py SCAFH G0 S U1 MRS HFIAAT -

import sys
print(sys.path)

ITENGS RN F
['D:\\git\book-code\\python_base\\project2\\test',
'‘C:\\Python37\\python37.zip',
'‘C:\\Python37\\DLLSs',

'C:\\Python37\\lib’,

‘C:\\Python37',

'‘C:\\Python37\\lib\\site-packages']
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LIATEA Gmport) —ANSCERF, 403k caleulator.py SCf4F, Python K% & ixAN5112,
H F 3 R R IRAEIX L H St &3 4 0~ calculator ) H e 0. BARXANFI R T IHEH
calculator.py 344

Frbk, BESRTETA calculator 31
calculator.py SCAF (40 45 A2 -
D:\\git\\book-code\\python_base\\project2\\module

WE I, B S SO R R UR B ok 1, AT R5Ks caleulator.py SCHF
JE ) H AN 2 RS0 Path HHEITAT,

import sys
sys.path.append(*'D:\\git\\book-code\\python_base\\project2\\module'™)
from calculator import add

print(add(2, 3))

XFE, R T . (HAE, 40 B D:\git\book-code\\python_base\\project2\\
module IXFEMIZENT BARIS, TH IR SRR %, FEARS RS 7 25 3]
Git, HAFF RN 0175 ZH X LA I AT, IRAREEE R R T2 I H B8 AR HR IR
TRFF—5 FrbL, BAINOZEE AT H 'S 45 1547

Bt EmE AT .

import sys
from os.path import dirname, abspath

project_path = dirname(dirname(abspath(__file_)))
sys.path.append(project_path + "\\module'™)
from calculator import add

print(add(2,3))

_ file_ HTFHRBOCHRIERBAE, H os.path N abspath(_ file_ ) AT LAfF3|3C
PR (R 25 445

D:\\git\\book-code\\python_base\\project2\\test\test.py
dirname() iR £ H T3REL E% H 3%, FrLl 4 dirname() R Ek &I, B0 H 3%
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U
D:\\git\\book-code\\python_base\\project2

HiZEEaS “\module” H3HtEE, AI153 calculator.py SCAFIIFT)E H 3%, ¥sinE| Path
BIAT . XFE R ar b e, R project2 T H H ) H REEMAAL, TEALMIMSEE FHAT LAER
AT

3.6.4 wWEBMKEE

ARSI 5 — M, MR A A S iF calculator.py SCAFH (1) add() s £, b
SRELEAT I, AW

# 23 add () F4
def add(a, b):
return a + b

# B M XA D
c = add(3, 5)
print(c)

BN RIF KNG B TE test.py SCAH AR G A BIZER) add() R %L .

import sys
from os.path import dirname, abspath
project path = dirname(dirname(abspath(__file_)))

sys.path.append(project_path + "\\module')
from calculator import add

#iA ] add Q) &%
c = add(2, 3)
print(c)

iz47 B, RSB RIPAGER: 8 Ml 5. X5 RIFHAR, [KNTE test.py i
F add() R ELTAE NI S8 2 A1 3, AR 8 & MM LRI ? B4R, calculator.py SCAFH I
AR B HAT T, (HIXAREATEE RIS R

%t calculator.py SO F A&

# 213 add(Q H#
def add(a, b):
return a + b
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if name_ == " main__":
# MR
c = add(3, 5)
print(c)
“if _name__ =="__main__"" RN AP E BT, NHEREVCAS B gOETT: X

BRGSO, N I A BRA AT

3.7 RE

Python F & %4 (Exception Object) KRE/RFH G . EIBFHIRE, FETRE
IR . MR E A RIE AR PR, WA TSR E (Traceback, —Fds iR {5
B SR&ILFEFE.

FERFITET, AN IFAZIRBATR R TR, ethf “Am” Mg, X
I FATHE AT LU W A FEALE, A UL SRR LS e ” , JRITH “25757 . iltn,
AN, EIEARERIEAKE, BAMIRATRESRE . AT IAEA G KR 1T
RATMERIFRE 2, BRith &K E 7, Bz,

3.7.1 ANRRE

NHERE AR PRI T I BTl i 3

>>> open(‘'abc.txt”,"r")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
FileNotFoundError: [Errno 2] No such file or directory: “abc.txt-”

B4, FATEE open() 7L LA “r” H)T7 ATIF—A> abe.txt 3CfF. 2R)5, Python it
—™ FileNotFoundError 28 i) 5, & & UFIRAT:

No such file or directory:  “abc.txt” (%F abe.txt XAEHISCAFEH 3%
HIRAE] 7, BRI IRMIARA A G @ 1X A 30

BESRENTE 24T FF— DNAAELE ) SO 24 Y FileNotFoundError 55, B84 3 AT 15k 7T A
Bt Python $2 ML try except 1B AR HE I FRIX AN 2 . )72 abnormal.py SCAF, AXRS4n
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o

try:
open("'abc.txt", "r")
except FileNotFoundError:
printC'F##F71"™)

FRIBITREE, AN E A H try except fili#2 2 FileNotFoundError 5%, AL “SH% 171”7
SHATEN R . BEUER, MHATE— A € LA a.

try:
print(a)

except FileNotFoundError:
print(C"F#F 7T 1)

RIRMKIR A A5

Traceback (most recent call last):
File "D:\py_base\abnormal.py", line 3, in <module>

print(a)
NameError: name "a" is not defined

e O AT try except ZEWCRE 70, AL XARE T2 MOEEFIRERASK
P, X —IRIDH & NameError 251451, 1 FileNotFoundError R EHICHAS B S
HiRo XAUIFIRAE L RE K, ANAERIRE 2, HAESRRIRT HMNY, BR%
BHTHIR .

X AT TR i e 7 2R 24y NameError BIAT
FIRIE(R: S+ 694 kAL
1. 4 REBIATNEAEFT, NLAMBRELSEMDGLAIZES (#A handler)

2. R EL IR L EFRINA GG IEEE, FLABBERLEFHAHL LE
o AR Rd, AAIRLAERARAIE,

3. WwRAERINERK (LA IH main()) LEAKE, RLAMERELRE, Fat
FT¥P Traceback, vAZiEHA P KB 4E AW RE,

AR BRAKRSHBRAFHFT, AT RA—2REHE, ANEENRL
AN R —AKIEE S, iR BB
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£ Python 1, Fifg 15 5 2R #0 4k 7K 4 Exception. {HH Python 2.5 liAZ J&, Fif 15
WA T Hri3ES BaseException. Exception [FE#E 4k [ BaseException, fff LAFAITH]
DL ] BaseException SR3zIHTA B K =4 .

try:
open("'abc.txt", "r")
print(a)

except BaseException:
print(C"F#wFT1™)

X BT T, R B b — A7 LR, BaseException s e 2 4T BN R 117
(ERBATFFAFE BARIE— TS5 7 5%, anfTik Python ELHEE& YR HATSH R A
e ?

try:
open(abc.txt", "rT)
print(a)

except BaseException as msg:
print(msg)

HAI1#E BaseException J& i € X 1 msg A2 E R HAF S, JFIELL print()R HATEI H
Ko BATERWT

[Errno 2] No such Ffile or directory: "abc.txt”

Python 3 LI 775 Wik 3-1 .

# 3-1 Python FERHEE

= & R
BaseException BIHIETE S AR
Exception i SR e s, B4k 1 BaseException 2
AssertionError assert ¥& 1) K
FileNotFoundError BT —DNAELER OB E 3
AttributeError R BT 1 IR RBR R T
OSError MAGRBORE AN RGAN KRR CREE 10 #f) , i “FRATICH” 8 “midt
27 B, SRR
NameError fFEH— AN ERIRER R AL &
IndexError AN B Y I 5] e
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7 B o’
SyntaxError RN 28 B —ANEEEE RN 5] R
KeyboardInterrupt HAEHE Crl+C 4% N, FEPRaRIT 40k
TypeError & NIRRT 5 FR AN

3.72 BEZRERX

WIS, AT T R — R, TR RENEZHE, W try
except else FiZ%.

try:
a = "FEMA: "
print(a)

except NameError as msg:
print(msg)

else:
printCYEA T w B FATI)

REBATAL R a AT TUE, WRBE R, WSHAT else 155 Ja TN A

AR, BAIAmBAE RGN, AURIERSPIIT, Blin, STHRCH. R
TR TR PR ROR I 4 E R A . BRATAT LU try...except.. . finally SEHLZAE 7K

try:
print(a)

except NameError as msg:
print(msg)

finally:
print("REAT HIAF T, HAEMAIT, )

WATLAS R a A S, TEUCSAT HEMRRD, I0IF finally 5 A& & & #HUT .
3.7.3 MEEE

WRIRTF R IR — AN =7 R HELS, A ATERE 84T A P i & R Ell.
7E Python H1, raise S8 r] FRHHE — AN T A . T 7R T raise FIHE.

# T X say_hello() #4%&
def say_hello(name=None):
if name is None:
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raise NameError(""name"™ cannot be empty")
else:
print("hello, %s'" %name)

# A A say_hello(Q) &#%
say_hello(Q)

B X say_hello()ki%, ¥ E S name A None. 7E 3T HIKiZ 4 name 1158 Ky
None, JI#ilitt NameError 7%, #27R ““name" cannot be empty” ; 75/, #TED hello, -+ o

MIATIAH say_hello BB ESENT, 25 R,

Traceback (most recent call last):
File "D:\py_base\abnormal .py", line 11, in <module>
say_hello(Q)
File "D:\py_base\abnormal .py", line 5, in say_hello
raise NameError(""name'™ cannot be empty®)
NameError: "‘name'™ cannot be empty

BRI, raise R AR Python $RALM S, anSRAHEE raise (/1 H 2 LU HH
K, WHE X7 B4k 7K Exception 2.

3.8 #HFRILHHEIR

ARERESE, 52— Python )77 # H LRI EE % o

(1) Python A kT REAME, HRBIES O SEMERN, —EEHIEA
TR EL Tab BT 4t . (HAE— B AR TP AN ER A H DI 2545 A0 Tab 4 .

(2) R4 7w i R 2 2 WU gk, a0 init_ ", ANEER “_init_” .

(3) WHANEHAIELE Python I3 H R, VIEE W RES RN R A R P& 7E
Python {12235 H 3¢ R A GEIE AT, HSARMR. B, 16 C 323 73 R ias, e HEE
BRSO BN AR AR FT T, IS AAERE A A AT A — AN A VR R SR SO AR BE 1% AR i s
F17F. Python FEF 2k, RE EHMIT Python H SR E R IEAE & Path T, fE{TH
3% N K Python F2 7 #R8 AT LA AT

(4) f£ Python & fy SCAFEAR A, IR S B SCEe i o fldn, DA S Ixx
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T H\test case list\test.py. X W] GE<x 3 3A Lo e 2% LI 1T 1% M7, B0, Sublime Text
ICRIBATIZ A H X NI .

(5) AR HFKE XA AES 5 HEER 4. #ilan, D:\selenium\webdriver.py. 7E€]
f# H 3 5 SCpF e — e Bk
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F4E

WebDriver API

MAF 4 IEX 5 5] WebDriver API, & 7 A kAR LB XA — L R fod ik, AF
A5 5% B AP, it —ik Web 4] F /-2 &% A8 75 %
= — N
4.1 MEMTEHIE
TETFIR: 2 20, AT RE —> Web BT, &l 4-1 s
L 3 e B e
« O & TE | httpsy//www.baidu.com | @ ':"-u -
il heolza BB WH BE 24 B om ]
da
a0
BaichSE

4-1 Web 1]

ORI I, GUH EARAE 2, SO, BIASE TR Bl E
052 N Ak R S e (ST I N 1D NN 73 S G N

MR TR AT R E e ] B TR ISEGNHRA 72—+ T Dl AR
KU _ERITCERENL, AR AR e AL X S T K W ?

see more please visit: https.//homeofpdf.com



g 4F WebDriver APl | 41

i3 Chrome W as H 47 (KI8T A AT LG 2, T 3R # 2 H HTML AR AL ,
EAZ A ZHWALGER, B TTRA AR R4 & EE, W& 4-2 s . WebDriver
HUE R X L85 DR E LT 1 o

% EE-TF. SO0

« C | @ E2 | hittpsy//www.baidu.com & @ ‘,'_‘.n :

Bai N &E

K 4-2 @It kE TRHEE TR

WebDriver 241t 7 8 Myc & e vk, 1E Python ", 754500 R :

o idELNL - find_element_by_id()

e name EfL - find_element_by_name()

e tag EfV - find_element_by tag_name()

e class EfL - find_element_by class_name()

e |ink_text — find_element_by _link_text()

e partial link E£7 e find_element_by_partial_link_text()
e XPath Ef - find_element_by_xpath()

e CSS_selector 5EfiL e find_element_by_css_selector()

T E - VAR A0 P X e e AL T . AERLZ AT, FRATE S A TR AT ARG, I
LA g 91 R A T T 78 3R PR RE A T ¥

<html>
<head>
<body>
<script>
<div id="wrapper" style="display: block;">
<div id="debug" style="display:block;position:.._">
<script>
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<div id="head" class="'s_down'>
<div class="head_wrapper"'>
<div class="s_form">
<div class="s_form_wrapper'>
<div id="I1g">
<a 1d="result_logo" onmousedown="return .." href="/">
<form id="form" class="fm" action="/s" name=""f">
<input type="hidden" value="utf-8" name="ie">
<input type="hidden" value="8" name="f">
<input type="hidden" value="1" name="rsv_bp">
<input type="hidden" value="1" name="rsv_idx">

<input type="hidden" value="" name="'ch'>
<input type="hidden" value="02.." name="tn">
<input type="hidden" value="" name="bar'>

<span class="bg s_ipt_wr'>
<input id="kw" class="s_ipt" autocomplete=""off"
maxlength="100" value=""" name="'wd"'>
</span>
<span class="bg s_btn_wr">
<input id="su" class="bg s_btn" type="'submit™
value="& E—TF">
</span>

</body>
</html>

KBAS AR AR WIS, WA ST A T AR RN IS, XFER HTML
GERAH I AL

(D EATHRZEXTH

<htmI></html>
<body></body>
<div></div>

<form></form>

html. div 2R IR S

(2) PRZEABRNENE.

<div id="head" class="'s_down'>
<from class="well">
<input id="kw'" name="wd" class="'s_ipt''>
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MBNB G EEE -, WHHIES (d) . 4 (name) .
(3) FR&EXTZ 18R] LAAT SCA K -

<a>#fH</a>
<a>haol23</a>
<a>¥.E</a>

(4) WBARHKR.

<html>
<body>
</body>
</html>
<div>
<form>
<input />
</form>
<div>

T LT A, WERAE input BAETARZE, A form B2 E RS .

PR b X SOARF I R 2 5T 58 S 7 VR R A o FRATT DL R AN HERN 1 A R AT ]
AR ITERENEANT, 1 R AEAT 7 B R A AR 1 F

<input 1d="kw" class="s_ipt" autocomplete="off" maxlength="100" value="""
name=""wd"">

<input id="su" class="bg s_btn" type="submit" value="% E—TF">

ISR T ERTEREAEN, I AFEBL S SR p an feT £ 380 A\ 2

B, ATLUEE ARG ESEEATER, fluft . FALS . SE S, Xk
e AT XA T AN B . 75 Web TUH LT A A S 1B, #1401, id. name. class

name. tag name %.

Hyk, L@z g T EH, Hlin, x B, x . x #. x 5. XPath Fil CSS ] LLi#
W EH R AN TR ER TR

wJa, EATUMEIIARR AR B PERIR BN . flan, WEADPFREEERTT A, H2R
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AhEENFHS, BadEdMEErNFILT RE M LIk BN, XPath il CSS [FF:1E
Bt T ARBL 52 AL R BT R

PR 7 XS A RN 2 5, THAER LR ICER @ AR T MR T
4.1.1 id EfL

HTML #l5€, id /£ HTML SCRY L A0 mME— 1), XRUTFREA RS MiES, BfA
ME—1E . WebDriver $24EHT id /B A7 5 AW TR A id REHR TR @i id 247 E E
MES HE#RIEHMAHEIT.

find_element_by_ id('kw'™)
find_element_by_ id(''su™)

find_element_by_id() /7722181t id REAL 0 ER M.
4.1.2 name EfIL

HTML #5E, name FR$GE CEMARR, KL ERER EG2E N4 . @i name
SE AL PERINMER YRR o

find_element_by_ name(*'wd")
find_element_by_name() 772 &8 13 name SKELI L3 o

4.1.3 class EfiL

HTML #l5E, class FRFeEnamnIk4, HAES id. name Z5l. @id class AL H
JEE i NAE P VR0

find_element_by class _name(*'s_ipt")
find_element_by_class_name() /7 7% /&3 class >k G M
4.1.4 tag ENL

HTML i85 tag >k XANFE TG 3R B, <input>— MK E U AE, <a>hris
F ok OB RS . A, RN —AMFRBEEE AR e —25Thfg, B DUE I ARZEIR 5 A
TR MMERIRAC. Blan, AT HAER AT, & iR # 2 IR & 1 <div>,
<input>. <a>ZFHR%,
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AR 4 (tag name) €L H EEMIAMERED T o

find_element_by tag name(input')
find_element_by_tag_name() /772 & @it o R AR 44 K e n R M -
4.1.5 link EfL

link &7 5 AT A48 B LR E CLHER T AR, B8 NTHRGEM SORBER. AR
HE_E T LA S B A IR

<a class="mnav" name="tj_trnews" href="http://news.baidu.com">3# H</a>

<a class="mnav" name=""tj_trhaol23" href="http://www.haol23.com">haol23</a>
<a class="mnav" name="tj_trmap" href="http://map.baidu.com" > H</a>

<a class="mnav" name="tj_trvideo” href="http://v.baidu.com" >#if</a>

<a class="mnav" name=""tj_trtieba" href="http://tieba.baidu.com">E"e<a>

HAE LA T UL, i name EARMN AL ALK HON THEIR link
SEALIAEF, Blgh s link eI NE T

find_element_by link_text('#H"™)
find_element_by link_text(**haol23')
find _element by link text(#:.A™)
find_element_by link_ text(“'#LiR"")
find_element_by_link_text('Ere'™)

find_element_by_link_text() /7% & @i 7o 2 AR 2% 2 8] I S0 745 Bk 8 A e 2= 1
4.1.6 partial link E L

partial link 5E A4S link EALH)—FhAb 78, A UCPRERR K, XA BRI TR L
WO HERE A HR 2 SO AT RE AL, R IR 73 307 AT DAME — bR iR AN BERZ R AT

<a class="mnav" name="tj_lang" href="#">— AR Kt LR HE</a>

i partial link &AL HEWTT .

find_element_by partial_link_text("'—AMERK&#™)
find_element_by partial_link_text("'sCR4H")

find_element_by_partial_link_text() 77 ¥ /& 833 7 2 AR 2 0 2 18] (50 7 S e AL TG 2R
BT AR I LR AL VAR SR B LL T B, 7EBRAEDIRAS R, — AN S A&
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HAME—K) id fEA name {H, ATLUEEADRERITER . EAESLERITH HIF AR R A X M
Flbf, ARHE—AITREKA id EM name {8, 50E I LA Z A TCREERHARP; XL
# id (AR, AEXAEOL T, e o R e ?

THEA4E XPath 5EAL 5 CSS EAL, SRTEIA N LR E A 7 AL, AT 7 5 N
ROVERE AL, T LB A [F (77 e AR T &
4.1.7 XPath E{iI

7E XML 3RS, XPath & —FfE M TR IE S . Y HTML 7] LB /E XML f)—Fpsz
i, FrLL WebDriver $24it 71X FH7E Web W F A € AL e 2 1 7

1. #x%pis

XPath H £ FlE A7 5, i EMAIH 2 S Ko R AT e, WRIETTEREEN,
REIXAN NGRS (FALS . 84, GiES) , BEXMAN—EFETEA 1
FEALE, W xx & xx 7 xx X xx % xx 5. MFHRHEERTRNS, WaEH X5
hk.

S IV R THP s (AR 2 gk, BATTRT UL 1 1) 77 SR 1 5 g AHEAN
PR A%

find_element_by xpath('/html/body/div/div[2]/div/div/div/from/span/input')
find_element_by_ xpath('/html/body/div/div[2]/div/div/div/from/span[2]/input

)

find_element_by_xpath() /7752 H XPath RENICEMN . XEFEHREZEANER KR
BTGB ANERAS, BANE N html, 1€ body LA, —Z%—RiEFaHK. WE—AE
WA Z MHERIRZEL, I2mida 2 NI e 25 LA B, div2]F&RaR 24029
A div iR%.

2. AAAE BB

R X %4241, XPath i AT LA A Jo 2 1 & PEAE R 2 L

find_element_by xpath("'//input[@id="kw"]")
find_element_by xpath("'//input[@id="su"]")

[linput o= 24 R7 T AN input 47325, [@id="kw'] F/RiXANITCEM id {42 kw. FIHiE
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i name F1 class 3R & A7

find_element_by xpath("'//*[@name="wd"]"")
find_element_by xpath('//*[@class="s_ipt"]")

IMRAIRERES, WATTUHES OO . 248, {1/ XPath A= R T id. name
M class X=AM@PEAE, JTTRAIVMERRYEAATDERN, REERmME xR — Itk

find_element_by_ xpath('//input[@maxlength="100"]"")
find_element_by_ xpath('//input[@autocomplete="off"]"")
find_element_by xpath(*'//input[@type="submit ]")

3. BALEWEL
IR — A TTERA B A W] DAME— AR AN ST R PEE, A BA TR LB B2

JeER. MREN E—ZocRA T UIME—ARRURTERE, T LERMEH . 2% baiduhtml
A

<form id="form" class="fm" action="/s" name="f">
<span class="'s_ipt_wr">
<input id="kw" class="s_ipt" autocomplete=""0ff" maxlength="100" name="'wd">
</span>
<span class="s_btn_wr">
<input id="su" class=""bg s_btn" type="submit" value="%&&E—TF">
</span>

BN FEA MRS TR R SR A, AT AR e E— bk, i, /NE
AR 445, WBH S IES, ARG AR A USRI E &,
ROt S SR AR ZBIERALN .. KEVNIKEEE, #TDIREVN T . @i XPath il
WRUTE

find_element_by xpath("'//span[@class="bg s_ipt_wr"]/input')

span[@class="s_ipt_wr"] 1@id class E AL F|SZIuE, S M/input FRZIuE Mo
o MR REE IR PEMEE, IAnT LAgkslm EERAITTRM TR

find_element_by_xpath("'//form[@id="form®]/span/input™)
find_element_by xpath("'//form[@id="form"]/span[2]/input')

FATAT OB XA A — i Bk, EREREIRANZ <htmI>ires, i —
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NERTERAEHIFIE T .
4. RAEBEHHF

MR D EPEAREME— X —DIuE, AN LM HZ R is FATEZE L A kR
HRITH -

find_element_by_ xpath(*'//input[@id="kw" and @class="s_ipt"]")
and F 7 W R 2 AN SR AT R E AL TR
5. 4% contains 7 &

contains J7 %M T ILEL —MEIEH W& 7R . Filln, span 4r%EH) class JBTEN “bg

s iptwr” .

find_element_by xpath(*'//span[contains(@calss,"s_ipt_wr")]/input’)
contains 7772 R ELT class J@PEH ) “s_ipt_wr” #4>.
6. £ A text()F &

text() VA M TULHC BoR SCAE B . i, AirimsE s link text 5E {7 193 7%

find_element_by xpath('//a[text(), ##E")]")

4%, contains Al text()t 7] LAC &1 1 .

find_element_by xpath(''//a[contains(text(), " —AM &K ")]™)
BT partial link & 467 R «
4.1.8 CSS EfI

CSS &—MiE s, FRAHAR HTML 1 XML SCRYIIE P . CSS i F ik 28 9 T T 2%
a8 JE

CSS WL H 48 1] LB RIG RS AR R B, — BB oL, CSS & Ard L XPath
SENLEEEDR, EXFHIA KU, 2 SRR R, N4 CSS i HR R INiEE S
fE

CSS L PEE ) WABVE IR 4-1 FToRs.
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R 41 CSsiEFRAENIEE

prizEd 5l F R
class .intro class HFFa%, 1% class="intro" I T G E
#id #firstname id P, EFE id="firstname" I 7L &
* * WA TR
element p T <p> iR
element > element div > input B ITCEN <div>FTH <input> JTE
element + element div + input PRGBS <div> JTLRZJEMFATA <input> L&
[attribute=value] [target=_blank] P target="_blank" Mg T&

N I [RIRE AP S AR A R AL N, 4 CSS s LI ik

<span class="bg s_ipt_wr">
<input id="kw" class="s_ipt" autocomplete=""off" maxlength="100" name="'wd"">
</span>
<span class="bg s_btn_wr">
<input id="su" class="'s_btn" type="submit" value="%/&Z—TF">
</span>

1. #&iF class 4%

find_element_by css_selector(.s_ipt")
find_element_by css_selector('.s_btn")

find_element_by _css_selector() /7i£H T7E CSS HEM LR, S5 () Fnilid class
KENTLE

2. @it id ®4x

find_element_by css_selector(*'#kw')
find_element_by css_selector(*'#su')

5 ) Fordld id REAM TR

3. BEMRELEL

find_element_by css_selector(input')

fE CSS 1, FIARZEA E ML TR N AN TR AL AT S AR, B IR A I
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4. BRFEEBRX R

find_element_by_ css_selector(''span > input")

XM EGERRALITER, LITERMFREA N span. Tk span HFTA #5254 4 input ()
TIEHK

find_element_by css_selector(*'[autocomplete=0ff]")
find_element_by css_selector('[name="kw"]'")
find_element_by css_selector (" [type=""'submit"]")

£ CSS ol M e R IR R i, R EX LR m] LLME— AR iIZ AN TR W&
PE(ER UG, wTRAING| =, WA RN, VESMEA TR # B 5 53T X ).

6. AR

AT AFE o 7 5 7 s A AR A IR KNS 1 e AL e 3 e — 1k

find_element_by css_selector("form.fm > span > input.s_ipt™)
find_element_by css_selector(form#form > span > input#kw'™)

BATE @ ALIX AN TR FRZ AN input, IXANTCER class J@MEHN s_ipt; JFEHEHR A
RIGEK, W40 span. BT RIEFH IR, %4 K form, class YR fm. FRA
AR AR A A 0 A R X BB — N T R

7. F3RAEAE

find_element_by css_selector('[class*=s_ipt_wr]")

24k class JBIEALE “s iptwr” FRHERITTR.

find_element_by css_selector('[class”=bg]"'")

4k class JEPELL “bg” FAFE LR

find_element_by css_selector(*'[class$=wrap]')

4L class JETELL “wrap” FAFERZRMICE.

find_element_by css_selector(*form > input:nth-child(2)")

4k form #3285 TR THI2E 2 4 input FR2EHITE .
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CSS k#2510 £ H kv LA F W3CSchool W) CSS 1k £ 2% 2 % T it

Chttp://mww.w3school.com.cn/cssref/css_selectors.asp)

SERE AT )2 S BAT T MEE], XPath F1 CSS #RELAL T A& 5 KM RIE (e L k. A
ELEOM 5, CSS VAR INfaIvs, (HEAIAE e 2R — il IRIEEHENER, X
e T AT A T e — R R AT R e Al i, 2 Tkl — M & I EH AN B
a1
419 HByEfxH

ERXTHTTIOAN 4R 8 FhiE N J7ik, WebDriver &4t 7 R4 —EF %k, WHE—IFH
find_element()/57%, iif By SKAWIERL, JFHAE NI RENTTERENSH, BAIT.

find_element(By. 1D, "kw™)

find_element(By-NAME, ""wd™)

find_element(By.CLASS NAME,"s_ipt'™)
find_element(By.TAG_NAME, "input'™)
find_element(By.LINK_TEXT,"# &)
find_element(By.PARTIAL_LINK_TEXT,"#7"")
find_element(By.XPATH,"//*[@class="bg s _btn"]')
find_element(By.CSS_SELECTOR,"span.bg s_btn_wr>input#su')

find_element() /7 ix A TEMLR, EREN NS - NSELEMIRE,
By &4t SR ANSHCREMIE, MM By ZHTHELFA.

from selenium.webdriver.common.by import By

i & A WebDriver fIJE)ZSEIACHS AT LUREL, BTSRRI )L. Flan, id i
THERISEDL

def find_element_by_id(self, id ):
""" Finds an element by id.
tArgs:
- 1d\_ - The id of the element to be found.
Returns:
- WebElement - the element if it was found
:Raises:
- NoSuchElementException - if the element wasn®"t found
:Usage:
element = driver.find_element_by id("foo")
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return self.find_element(by=By.ID, value=id )

XHF Web HEIEKRBEL, A Toa e A= T QiMJc RELE S e S AN vt
SAEH WebDriver HH R AL 5 FPUTI, 35T ORBA PRI SEPI A GRIX L VA BARAE AT

4.2 1THI TS

WebDriver 3 4R At AE U 1 & FcRm0 50, [ER, SR iRt TR s —
LTy, s AR T OO B gs AT 5 IR 4.
4.2.1 FHEINEIREOK N

A B FRATTAY B W AR REAE S M RS N ag AT B, W DK Web ) UGS T T B RS
B K/ (480% 800) , SRJG ViR AL 5L . WebDriver H2 4t set_window_size() /7] L
FH R B0 W 2% T RN

from selenium import webdriver

driver = webdriver.Chrome()
driver.get(""http://m._baidu.com™)

HERB T AKRFE
print("&E R W E % 480, & 800 =")
driver.set_window_size(480, 800)
driver.quit(Q
BB T, AR E Web WIS aRE RSN iztr, DMER/REZHITER, WL
fd F maximize_window() /7552, %7 EATRESEL

422 EHINEEEIR. Bt

TEASFH Web 0 528 00 WE I DTS, 3 SE AR T R B A AT HE S, T DL fd e ) N ik
FIP T 2 (a1 )45, WebDriver 24T XN H back()A1 forward() 77 72 RAR HL i 18 A AT 4%
BH o I TR I R IR BN A A

from selenium import webdriver

driver = webdriver.Chrome()
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# e EEE R
first_url = “http://www.baidu.com*®
print('now access %s™ %(first_url))
driver._get(first_url)

# % 1= #7 R
second_url="http://news_._baidu.com”
print(*'now access %s" %(second_url))
driver._get(second_url)

##aE (BR) JFEAER
print("’back to %s " %(first_url))
driver_back()
# AT Et 2 H A R
print(""forward to %s'" %(second_url))
driver.forward()
driver_quit(Q
N T EIBREMARPATERE, X BAERIE— PN print()47HI 4 FTH URL Mk
4.2.3 RS EF R

BRHEFEFSRIE (% “F5” %) Web T, A LLETT refresh() 775291 .

driver.refresh() #M# %8 R &

4.3 WebDriver RIS R 5%

RO T A e Rk, HEM RS —0, B Ed T E XA uRdE
TR, tedn, el GEED BN CGRAKE) o FHE#ESRIA WebDriver & FH LA
Fike

(1) clear(): #EBCA,

(2) send_keys(value): ALl izt .

(3) click(): HdmE.

from selenium import webdriver
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driver = webdriver.Chrome()
driver.get(""https://www.baidu.com™)
driver.find_element_by id("kw'™).clear()
driver.find_element_by id("kw'™).send_keys(*'selenium'™)
driver.find_element_by id('su™).click(Q)
driver.quit(Q

(4) submit(): FAZFH,

B, LR A A PRI R A, T e A b [ AR e A R N A IR AL,
XA RLE R submit() R

from selenium import webdriver

driver = webdriver.Chrome()
driver._get(“https://www.baidu.com™)

search_text = driver.find_element by i1d("kw")
search_text.send_keys(“selenium®)

search.submit()

driver._quit()

A i submit() AT LA click() B 3 45 H , {H submit() 5 5 iz A & click()¥Z » click()
DA AR e B O EE, B, fREH . EOEAE. SROEAE. FRNESC A R
EN

(5) size: R[FEITLERMIT S
(6) text: FRMITHRMICA.
(7) get_attribute(name): K73 E A .

(8) is_displayed(): #EiZIGHR A HH AL,

from selenium import webdriver

driver = webdriver.Chrome()
driver._get("http://www.baidu.com™)

# FAFHANAE 69 R
size = driver.find_element_by id("kw").size
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print(size)

# BEEERERFERSEE
text = driver.find_element_by id('cp™).-text
print(text)

# BE AN B, TTAZ id, name. type R EHALE Bk
attribute = driver.find_element_by id("'kw').get _attribute( type~)
print(attribute)

# BETENERAZLT T, BELE A True X False
result = driver._find_element_by 1d("kw").is_displayed()
print(result)

driver_quit(Q)

BATEE R .

{"height®: 22, “width": 500}
©2019 Baidu 8@ Zai ik LA SE &7 ICPIE 030173 5 F2AM%4 11000002000001 5
text
True

PAT BT T H BB R: size IVEMTIRIUE FEMIAMER) D . &5 text J7iEHT3K
13 BEJEHT Y £ 245 B get_attribute() 777 H T 3R 15 A FERI [ type J& 1% ()4H s is_displayed()
THEHATRE ARG, WEReT W, WRE True, 50E[E False.

4.4 FRERERME

7E WebDriver #1, 5 B Ar#EAEA R 7 iE#R S B4 7E ActionChains 28+,
ActionChains 2824t T BUbRERAE 5 H Tk

e perform(): #4T ActionChains 25H 1Rt T H 1T N -
e context_click(): Fili.

e double_click(): X

e drag_and_drop(): iz}

e move_to_element(): FbrEIE.

see more please visit: https.//homeofpdf.com



56 | Selenium 3 BEILANA LA —FTF Python i85

WA B AR

ActionChains ZE3R AL RARIRVE 7 1E S click() 7 EARR .. F TR %87 B3
K 4-3 Fim o

HiE  hao123 HEE I WIE FA TR O iEE GRS
e
BEhR

Kl4-3 TUZHR “RET B

from selenium import webdriver
# 3IA ActionChains %
from selenium.webdriver import ActionChains

driver = webdriver.Chrome()
driver.get(https://www.baidu.cn™)

# R ZEHFNTE

above = driver.find_element_by link_text("&Z'™)

# 3 RALB 09 T F PAT RAF BT RAE
ActionChains(driver).move_to_element(above).perform()

from selenium.webdriver import ActionChains

F A ActionChains 2.

ActionChains(driver)

Y H ActionChains 25, T W&+ 9KX 3 driver /E v ZHk A
move_to_element(above)

move_to_element() /7 7% TN BRAR #2020k b, fEHRN FEIRE IR,
perform()

AT ActionChains 2K A2 AT M
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45 PEEBME

AT A4, send_keys() 772 o] DL SRALEE S 4N, FRATTE 7] DU & k¥ N\ s 4 1
sk, HERHA G, 0 Ctrl+a. Ctrl+c 25,

from selenium import webdriver
# A8 Keys #3k
from selenium.webdriver.common.keys import Keys

driver = webdriver.Chrome()
driver._get(“"http://www.baidu.com™)

# EMANERA NS
driver._find_element by i1d("kw'™).send_keys(*'selenium')

# Mk S MmN —Am
driver.find_element_by id('kw').send_keys(Keys.BACK_SPACE)

# MmN E L BT
driver.find_element_by_ id("kw").send_keys(Keys.SPACE)
driver.find_element_by id("kw'™).send_keys("#42"™)

# WANZLAGE Ctri+a, 2 MAEAR
driver._find_element_by i1d(kw™).send_keys(Keys.CONTROL, *a%)

# MNAGE CEri+x, FImAENE
driver._find_element_by i1d("kw™).send_keys(Keys.CONTROL, *x%)

# MNLLAGE CEri+v, 505N B2 AR
driver._find_element_by i1d("kw™).send_keys(Keys.CONTROL, "v©)

# A= E AR R A
driver.find_element_by_ id("'su™).send_keys(Keys.ENTER)

driver_quit(Q
TR B A SRR S, AR FRAT RN & A i 5 A SRR A
from selenium.webdriver.common.keys import Keys

FEAE BB LB T VAT 5 2256 A\ Keys 8.
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CLR N R B AR

e send_keys(Keys.BACK_SPACE): fiifx#8 (BackSpace)
e send_keys(Keys.SPACE): =#%%# (Space)

e send_keys(Keys.TAB): |4 (Tab)

e send_keys(Keys.ESCAPE): [fiE%# (Esc)

e send keys(Keys.ENTER): [nl%-%8 (Enter)

e send _keys(Keys.CONTROL,a): 4% (Ctrl+a)

e send_keys(Keys.CONTROL,'c"): &l (Ctrl+c)

e send_keys(Keys.CONTROL,'x"): EBiJ] (Ctrl+x)

e send_keys(Keys.CONTROL,'V): ¥4l (Ctrl+v)

e send_keys(Keys.F1): ##% F1

e send _keys(Keys.F12): ##i F12

4.6 RIFWIEER

FEHEAT Web H LI, FHASR 2 1 UMEGIE(S 2 title. current_url A1 text.

o title: AT IRECY AT UL bR o
e current_url: FT3RECYHT T A URL.
o text: FHTERICH AT UM K SCALE B .

AT AT B ER O, R B RS 1R R

from time import sleep
from selenium Import webdriver

driver = webdriver.Chrome()
driver._get("https://www_baidu.com'™)
print(~Before search D)

# ATPP LR M A title
title = driver.title
print(C'title:"+ title)

# 4797 H T W& URL
now_url = driver.current_url
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print(""URL:""+now_url)

driver.find_element_by id("kw'™).send_keys(*'selenium'™)
driver.find_element_by id('su™).click(Q)
sleep(2)

print("After search )

# FRATPF LA R @ title
title = driver.title
print(C'title:"+title)

# FRATH LA W@ URL
now_url = driver.current_url
print("'URL:"+now_url)

#ORBIFERFR
num = driver.find_element_by class_name("nums®).text

print('result:"+num)

driver_quit(Q)

BATEE R .

Before search
title: g E—T, fRatsnil
URL:https://www._baidu.com/
After search
title:selenium_ & E# %
URL:https://www.baidu.com/s?ie=utf-8&F=8&rsv_bp=0&rsv_idx=1&tn=baidu&wd=sel
enium&rsv_pg=b2a0747b000562e3&rsv_t=4768STDxLxXJ6Um5MMxAYGCNkgLVEARJ33SAZKh
dYKOLBTEOC65VM7VvjKu8&rqglang=cn&rsv_enter=0&rsv_sug3=8&inputT=129&rsv_sug4=1
30

result:3¥ T2

B EA BRI XL R Y 7,850,000 N

i E AT EE B AT DA R AT A 2 R, X R S T AERAE DY B Sh A
L=

A7 EBETTEFE

WebDriver $&{t | IR e S5 fr: QSR R RSy
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471 BREF

2 EEF 2 WebDriver S5 35N S5 AL IR 2E40AT, 75 I AE IR 21 d R IR I 4 L
i 55 (TimeoutException)

from selenium import webdriver

from selenium.webdriver.common.by import By

from selenium.webdriver.support.ui import WebDriverWait

from selenium.webdriver.support import expected_conditions as EC

driver = webdriver.Chrome()
driver._get("'http://www.baidu.com™)

element = WebDriverWait(driver, 5, 0.5).until(
EC.visibility_of _element_located((By-1D, "kw'))

)

element.send_keys("selenium®)
driver.quit(Q

WebDriverWait 272 WebDriver $2{L[155R5 /715, TEBEER P, BRINGERE — B a4
VAR T TC RS BARAE, W SR B B I A AN S, P S . Bt iR

WebDriverWait(driver, timeout, poll_frequency=0.5, ignored_exceptions=None)

o driver: WIEAIKEN.
o timeout: EKFBAFHSE], BRIADARD N AT
e poll_frequency: FrillfjfEIkg CGEKD A, RNy 0.5s.
e ignored_exceptions: I 5 7 H A5 S, BUIAESL FHLH NoSuchElementException
FH
WebDriverWait()— 85 until()B% until_not() 7yARC &4, F2 until)F! until_not()
Ji U .

until (method, message=")

W HZ I R R BN RE PR — AN 25, ERNR BMEDN True.

until_not (method, message=")
WHNZ TR RN FE N — D24, BEBREMEN False.
ARG, 8T as KT expected_conditions w4 N EC, i presence_of
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TAFLE.

expected_conditions JS & (i T 2 A HI K 7 VE A 3% 4-2 B

F 4-2  expected_conditions FEIR A TR FIMT 77 7%

w3

title_is

title_contains

1 24 T DT PR AL 15 5 T O
ST 24 iy L PR B A 7 8 2 OO 7 1 e

presence_of _element_located

HIBT T RSB HINAE DOM BB, FHFAREFIZITTR—E W W

visibility_of_element_located

FIMT R BRI (AT AR TR ARRRGRL,  IF HTR iR # A4
T 0

visibility_of

5 L= AIrd AR, E—ATiENSEOESL, 2RI S
HOEN R IR

presence_of_all_elements_located

FIWR TS B H AN TLEAAAE T DOM B, Fildn, 787 h A n Aot
FHclass N “wp” , A REH—ANJLEAFLET DOM W 5LIR [F True

text_to_be_present_in_element

FIWrFEEA TR text & 75 AL UK 5 15

text_to_be_present_in_element_value

FIBIEAS TR value J& P& 758 5 T K 577 &

frame_to_be_available_and_switch_to_it

HIWZ R R A A Ut 2, ek, 3R [E] True ¢ B Ikt 25,
53 W3 [ False

invisibility_of_element_located

FIWTHA TR R B ATE DOM i sl A ] i

element_to_be_clickable

FIWT A TR R W W HRE AT B i i

staleness_of

| —ATuE I DOM # H L R

element_to_be_selected

FIBEATCR A Bk, —BUHIAE T RsR P

element_selection_state_to_be

FIWTRAS TR R RS R BT A T

element_located_selection_state_to_be

5 E—ADrEERME, Rt ANInESBoNENETR, %
RIS HON E N

alert_is_present

WL R A AT alert

K& expected_conditions ZSH& (=5 (1) T 26 A I W7 ik ok, 3w DA A i T 27 3 1)
is_displayed() /7% H C 3B C &R B F

from time import sleep, ctime
from selenium import webdriver

driver = webdriver.Chrome()

driver.get(http://www.baidu.com™)

print(ctime())
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for i in range(10):
try:
el = driver.find_element_by_id("kw22"™)
if el._is_displayed():
break
except:
pass
sleep(1)
else:
print(“'time out')
print(ctime())

driver.quit(Q

FHXP R, XA UE A S B . E G for FEFE 10 ¥k, ARJ5 18 is_displayed() /7 V21
I TGRS AT Wo IR True, WBEHITTER AT, 04T break Bk : 75 WH4AT sleep()
RHR 1s JE4kSEPRFRHINT. 10 XIEMEE G, WA KA AT break, TIFIAT for JEHRXT R (1)

else i&4), FTED “timeout” 2 8.

X E MR id e R BN kw227, AR, BUTE RN .

Sat Feb 16 21:20:37 2019
time out
Sat Feb 16 21:20:48 2019

472 RBRESF

WebDriver $&4t1 implicitly_wait() 777 7] F SR SZEURR 20GERr, VARG SR 100 2 4] #e15
ER

from time import ctime
from selenium import webdriver
from selenium.common.exceptions Import NoSuchElementException

driver = webdriver_Firefox()

# EKERXF/HH 10s
driver_implicitly wait(10)
driver._get("http://www.baidu.com™)
try:

print(ctime())
driver.find_element_by id('kw22") .send_keys(“selenium®)
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except NoSuchElementException as e:

print(e)
finally:

print(ctime())

driver.quit(Q

implicitly_wait() ({1 ZBUERT R, AR, AB & E SRR RN 10s. B, X
10s FFAE— AN E R SEAFIS ], 6 I AR RAA P AT B . FLR, B Sy Ui _ BRI
TCFR . HAMAPAT BIFEA TR EMRS, WERTTERAALE, MAkZEHAT: WREMARITER,
DB LA 0 77 AN W W7 e 3 R AR AE . RRAESS 6s EAL R T onsR, WI4kEHAT,
L HEBEH IR ERE (10s) BRAEMBIGER, MR .

X B FERE SR id e E R “kw22” , EALRI, BUTEE RN .

Sat Feb 16 21:25:21 2019
Message: Unable to locate element: [id="kw22'"]
Sat Feb 16 21:25:31 2019

48 TFEN—HTE

WebDriver 0324t 1 8 #H T @ —H It R k.

find_elements_by id()
find_elements_by name()
find_elements_by class_name()
find_elements_by tag_name()
find_elements_by link _text()
find_elements_by partial_link_text()
find_elements_by xpath()
find_elements_by css_selector()

SENL —HICR WA S E AR TCR IR AR R AR, M DRI A “element” )5
% 17— “s” , FREREL.

from time import sleep
from selenium Import webdriver

driver = webdriver.Chrome()
driver._get("'https://www_baidu.cn™)

driver._find_element by i1d("kw'™).send_keys(*'selenium')
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driver.find_element_by id('su™).click(Q)
sleep(2)

# EL—MTE
texts = driver.find_elements_by xpath(*'//div[@tpl="se_com_default®]/h3/a")

# T ERSRAK
print(len(texts))

# VAT BB — IR &R A
for t iIn texts:

print(t.text)

driver_quit(Q)

IBATEERATT

10

Selenium - Web Browser Automation

Selenium - Web Browser Automation

B M

74k B FimX T L—-Selenium &

SeleniumCl i & B SLmRAER) & E A A

python J& £ AN I15]% F ()X Selenium A#{£)8 - python... HZXRE
selenium 3.10.0 : Python Package Index

selenium #L®W - selenium %%, seleniumf /. selenium ¥, ...
Selenium Documentation — Selenium Documentation

selenium - MEH % - &7 - HERE

4.9 ZRBY)HR

7E Web N iR 285 218 %) frame/iframe K P E TN A, WebDriver HEEFE—1
T X e BT R B E AL, Tk BN frame/iframe RN TR, X
i E s switch_to.frame() /7 150 24 11 8 AL I AR VIR frame/iframe 38 B FET A R DL TH]
X DL 126 WAR S oA, FRHEL T .

<html>
<body>

<iframe id="Xx-URS-iframel553484417298.5217" ...>
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<html>
<body>

<input name="email" >

iEId switch_to.frame() /72 Y e B

from time import sleep
from selenium import webdriver

driver = webdriver.Chrome()
driver.get(http://www.126.com')
sleep(2)

login_frame =

driver._find_element_by css_selector("iframe[id"="x-URS-iframe'"]")
driver.switch_to.frame(login_frame)

driver._find_element_by name(email').send_keys(''username')
driver._find_element_by name(*'password'™).send_keys(''password™)
driver.find_element_by_ id('dologin™).click()
driver._switch_to.default_content()

driver.quit(Q

switch_to.frame() BRI\ AT DA EEEXTR B id JBYEE name JBYEALS, KA LLE AL G
EHAT G, TEXAMEFH, RER id B8R %L (1553484417298.5217) s&fEAL
AAHT, {E CSS ALk, wLLEGE “A=" LD id @M LA “x-URS-iframe” Fk)JG

5, 183 switch_to.default_content()[ml 31 & 12 i) 7 -

4.10 ZBEOYH®

TETUH RIS A, A R SN2 B & 1, IR 5 75 ZE V) B T 1
T Pk T3 4F « WebDriver $24E (1) switch_to.window() /7% AT LASZELALEAS [B] i 2 11 18] )46k

e current_window_handle: 354545 & K AJHA .

e window_handles: RI[EIFTA & A AR B S T2 15

e switch_to.window(): PJ4FIHH N H .
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CLE R ORI SEM TR B, AEPIAS BT D 2 (8] D1 & 4-4 Fror .

L]
& ER-F, 0N x
€ C & TR hpssfwwwbaidicom @G
= o x

T/ passpost baldu.com/ v fren At 1 Birverseas finecé| o

ArE  AEE [J Fnemszss

K 44 FERAE D2 IR Dt

import time
from selenium import webdriver

driver = webdriver.Chrome()
driver.implicitly_wait(10)
driver._get("'http://www.baidu.com™)

# RREGERRG M
search_windows = driver.current_window_handle

driver.find_element_by link_text("&%").click(Q
driver.find_element_by link_text("ZPBrzM").click(Q

# KA LRTAITTNE 2448
all_handles = driver._.window_handles

# ENEME 2
for handle in all_handles:
if handle = search_windows:
driver._switch_to.window(handle)
print(driver.title)

driver._find_element_by name("userName').send_keys("username®)
driver.find_element_by name("phone®).send_keys (" 138xXXXXXXX")
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time.sleep(2)

# XA LHE 2
driver.close()

# EERRE R
driver.switch_to.window(search_windows)
print(driver.title)

driver_quit()

PIAS I BAT IS RS B Se4T P B B L, 383 current_window_handle 3753 24 /i & H AJHA,
HMRE LA & search_handle. #:EFT S MG, EEFF#E Lot “STRIEM” §ids,
T HT 3T E M B . 3@3d window_handles 3K75 2410 T A & AR CRL& B TORIIK
UMD, AL A E all_handles.

PEIIE I all_handles, #n%: handle A%F search_handle, 84— &iEME D, HA
TERIARPAT SRR JETTF TAE . 25, I8 switch_to.window() 1 # 21] 1K 5-33: 1 7T

4.11 ZEHEALE

7E WebDriver H1 43 JavaScript 4= 1) alert. confirm £ prompt 73 fij 85, ELARfifis A,
B switch_to.alert() 77 iEE AL, SRJG 1 text. accept. dismiss. send_keys k{7
ko

e text: iR[A] alert. confirm. prompt HHSCFAE .

e accept(): LALLM,

o dismiss(): fREIAEEHE,

e send_keys(): fEEHHEFHIANA CUn T A ©

Al LM switch_to.alert() 7 N H R I E L, WK 4-5 s
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&« C | & 2 | hitpsy//www.baidu.com * e &

RN TPE: F& www.baidu.com
-_ CiR SR TEer AT

BREESR: 2ERd

ERHENE

4-5 NSRS E A

from time import sleep
from selenium import webdriver

driver = webdriver.Chrome(Q)
driver.get(“https://www.baidu.com®)

#ATTFHERRE

link = driver.find_element_by link text("#% & ").click()
driver.find_element_by link_text("# %X E").clickQ
sleep(2)

# RAEZRE
driver.find_element_by class _name("prefpanelgo™).click()

# RPELIE
alert = driver.switch_to.alert

#ORPE AR RS B
alert_text = alert.text

print(alert_text)

# AP EIE
alert._accept()

driver.quit(Q

REAH R E NG, TP REE, WEBRR RS “RERE” ZH,
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O CRAFH NS AE . JEIT switch_to.alert 77 yASRECS A T _L AR5 AE, text AT 3REUE
HHEFRE R, accept()H] T2 A HE

4.12 THRIHEIE

T HIHESE Web LA & WIhEE 2 —, WebDriver #2441t 7 Select 253k AL HE T HiAE .

e Select 2: HTEfi<select>Fr%.

e select_by value(): @it value fEEfL N Hkmi.

e select_by visible text(): it text {E &7 N Fik I,

e select_by_index(): R FHOEMRGIFATIES. FE—ETCH 0, 5 /ML
M 1.

CAE R B E NG, ARSI .

<select name="NR" id="nr">
<option value="10" selected=""">%T7 %+ 10 £</option>
<option value="20">#& R %+ 20 4</option>
<option value="50"># % £+ 50 %&</option>

</select>

JEIT WebDriver AR #E1E T HiAE,

from time import sleep
from selenium import webdriver
from selenium.webdriver.support.select import Select

driver = webdriver.Chrome()
driver.get("https://www.baidu.com®)

# AT ERRE

link = driver.find_element_by link_text("#&&E").click(Q
driver.find_element_by link_text("# %% E"™).clickQ
sleep(2)

#HRERLTHFE
sel = driver.find_element_by xpath("//select[@id="nr"]")

# value="20"
Select(sel).select_by value("20")
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sleep(2)

# <option># W 2= 50 &</option>
Select(sel).select_by visible text("#R 2x 50 &)
sleep(2)

# R T R ey & 3 ATk
Select(sel).select_by index(0)
sleep(2)

driver_quit()

413 e

A SO B E LI Web ThEEZ —, {5 WebDriver %A #4811 T B4 1772,
SESCA EAR I SSHAE T R

£ Web DU A, SO BARERE— R BT “ bR %5537 T 4 Windows & [,
M Ok B A 34T EAE . KDy WebDriver JCi2#4F Windows #548:, BT LLX 4] 2%
HRUL, — BB S RAE QTR 5 Windows $EAFIXAN )L

£ Web T TH H —fidisk AR A5 SEL B pF Bk .

o il BAL: HARHSCIFERARAE N — AMETRUE input Ar25H, @i form G IXA

EHIRAZ A RSS2
o fffh A% —SEIERT Flash. JavaScript B¢ Ajax 253 AR SZHL) FAETHEE
P input ARAESEILE) EAEDIRE, LA HEE—NMAE, Bld@id send_keys()
B A SR A 0 T SIS A

<html>

<head>
<meta charset="utf-8">
<title> -k f</title>
<link href="https://cdn.bootcss.com/bootstrap/3.3.7/css/bootstrap.min.css"
rel=""'stylesheet" >
<script src="https://cdn.bootcss.com/bootstrap/3.3.7/js/bootstrap.min.js'>
</script>

</head>

see more please visit: https.//homeofpdf.com



g 4F WebDriverAPI | 71

<body>
<div class="jumbotron'>
<form class="form-inline" role="form">

<div class="form-group">
<label class="sr-only" for="name">%#k</label>

<input type="text' class="form-control' id="name™
placeholder=""## X\ & #:"">
</div>

<div class="form-group'>
<label class="sr-only" for="inputfile">Xt#A</label>

<input type="file" id="inputfile'>

</div>
<button type="submit” class="btn btn-default’ > X% </button>

</form>
</div>
</body>

</html>

I 2R 4T I upfile.html SCHF, RCR WK 4-6 Bk .

BEREAT | RS s

4-6 N AT upfile.html SCA

import os
from selenium import webdriver

file_path = os.path.abspath("./files/")

driver = webdriver.Chrome()

upload_page = "file:///" + file_path + “"upfile.html”
driver.get(upload_page)

# TAx EAERA, R AR A
driver.find_element by id("file").send_keys(Ffile_path + "test.txt")

X HEIMKR T Cupfile.htmD F1EAZ RSO (test.txt) £ 75 41127 7] H %1 files/
H3& T
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XA R AL, SR T HRYE Windows #E4. dn AR B ALY input FRZE,
2 FEART] LLE IS send_keys() 7 i H N — AN AH SO/ BE AR S _EA%

X EPE_EAR, FATAT LMEH] Autolt SRSEHL, T8 M A EH, X EAFANH.

414 TECH

WebDriver FoVFHATIE BRI N EER AR, Wl 2il, SXF4 B3 T E0F HAFR
PIRE R H S, AR s v BT ANA

T A Firefox I W88 N1, R SCHFET T %

import os
from selenium import webdriver

fp = webdriver.FirefoxProfile()

fp.set_preference('browser.download.folderList", 2)

fp.set_preference("'browser.download.dir"™, os.getcwd())

fp.set_preference("'browser.helperApps.neverAsk.saveToDisk",
"binary/octet-stream')

driver = webdriver.Firefox(firefox_profile=fp)
driver.get(""https://pypi.org/project/selenium/#files™)
driver.find_element_by partial_link _text(“selenium-3.141.0.tar.gz").clickQ

N T BETE Firefox 3 Yo as vhsEBL SO I 88, FRAT T @it FirefoxProfile() % iy —Lk

WH.

browser.download.folderList

BEN 0, TR T REN B0 TSR WE N 2, RoR X2 THER
E H Ko

browser.download.dir

HTHEE FEOCHH H 3. @il os.getewd() 77 SRIBCH BT SCHFIO BT AEAL B, B N3
RTINS

browser.helperApps.neverAsk.saveToDisk
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e BN H SO R2EM, B Content-type {4,  “binary/octet-stream” Fi -T2 — 1k
A

HTTP Content-type 5 FXJ #3582 Il http://tool.oschina.net/commons.

A LLE IS LE Firefox i % 2 bE R4 N\ “about:config” #HAT S 8H R E, WK 4-7 Fis.

718 Fl WebDriver 1] Firefox S BT % B & I4E A firefox_profile 2 4% 645 Firefox
WIS A% . Firefox W W AF7E T B 2R IX Le B B A S B S ATIA H = .

THHE) WEE BN BEE 40 TR0 EhH

&« ¢ o (¥ «  aboutconfig g , 13 N @ v EH =
R (R) |
a o
accessibility. AOM.enabled Li1Y L false A
accessibility.accesskeycausesactivation Li1Y L true
accessibility. blockautorefresh Li1Y L false
accessibility browsewithcaret B i false
accessibility browsewithcaret_shortcutenabled B i true
accessibility.delay_plugin_time Lty L 10000
accessibility.delay_plugins B i false
accessibility. force_disabled B L4 1]
accessibility. handler.enabled Lt i true
accessibilityindicator.enabled B i false
accessibility.lastLoadDate [E1. 5 L2 1512437510
accessibility.loadedinLastSession [E1. 5 ik true
accessibility monoaudio.enable Lt i false
accessibility. mouse_focuses_formcontrol B i false -

%] 4-7 Firefox Z50%H

N A Chrome 3 b &8 A5, R SCAFIT R H

import os
from selenium import webdriver

options = webdriver.ChromeOptions()

prefs = {"profile.default_content_settings.popups®: O,
"download.default_directory": os.getcwd()}

options.add_experimental_option("prefs®, prefs)

driver = webdriver.Chrome(chrome_options=options)

driver._get("'https://pypi.org/project/selenium/#files™)
driver.find_element_by_ partial_link_text(*'selenium-3.141.0.tar.gz").clickQ

Chrome P 5 375 T 3 BRAAAS 23 R 80A 1, X B SRR BA I T 3k A2
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profile.default_content_settings.popups

BENO0, FoRFEifh N EE .

download.default_directory

e E N EERAE, EH os.getewd () TEIRECE BTBIAS K H SR T EOSCIF I RAF AL E

4.15 #&{E Cookie

I FRAT T I UE N 25 Y Cookie /&5 1EAf, KN3ET E 52K Cookie J& kit
B AN S R . WebDriver $244t T #:4E Cookie FIAHI T, AT AEEL. ¥ AT
Fx Cookie.

WebDriver #:/E Cookie [(I773EWT .

e get_cookies(): 3KfFTH Cookie.

e get_cookie(name): & [FlF#r key i “name” [#) Cookie.

e add_cookie(cookie_dict): #shn Cookie.

e delete_cookie(name,optionsString): it kx4 A OpenString (1) Cookie.
e delete_all_cookies(): MIERTA Cookie.

N IS get_cookies()FRH 4 Hi M 5 4% £ T Cookie.

from selenium import webdriver

driver = webdriver.Chrome()
driver.get(""http://www.baidu.com™)

# KIFFTA Cookie 12 B F4TEP
cookie = driver.get_cookies()
print(cookie)

PATERWT .

[{"domain®: " _baidu.com®, "httpOnly": False, "name": "H_PS PSSID", "path": */",
"secure”: False, "value": "1448 21108 20927"}, {"domain": " _baidu.com”,

"expiry": 3671290449.561618, "httpOnly®": False, "name”: "BAIDUID", "path®: */",
"secure”: False, "value®: "8BDB5AE6652A48387400A869B697BCAC:FG=1"}, {"domain"”:
" .baidu.com®, "expiry": 3671290449.561673, "httpOnly": False, "name": "PSTM",
"path": "/", "secure”": False, "value®: "1523806801"}, {"domain®: "_baidu.com",
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"expiry": 3671290449.561655, "httpOnly”": False, "name®: "BIDUPSID", "path": */*,
"secure”: False, "value": "8BDB5AE6652A48387400A869B697BCAC"}, {"domain”:
"www.baidu.com®, "httpOnly®: False, "name®": "BD_HOME®", "path": "/", "secure":
False, "value®: "0"}, {"domain®: "_baidu.com®, “"expiry": 1523893203.591349,
"httpOnly®": False, "name": "BDORZ", "path": "/", "secure”: False, "value-":
"B490B5EBF6F3CD402E515D22BCDA1598"}, {"domain®: “"www.baidu.com®™, “expiry-":
1524670803, "httpOnly": False, "name": "BD_UPN", "path": "/", "secure”: False,
“value®: "12314753"}]

MAATEER T LLE Y, Cookie AR A& L7 S 30A7 U HIIE 1 Cookie A )
FTBOE AR, RIVAT 2 JEX A 20 0 B4 s s I Cookie

# #Am Cookie 12 &
driver.add_cookie({"name": "key-aaaaaaa®", "value": "value-bbbbbb"})

# #7135 % # Cookies
for cookie in driver.get_cookies():
print("%s -> %s" % (cookie["name®], cookie["value®]))

PATERUWT

BIDUPSID -> BC64B19DCO6B195C21B68A27F5A1EGFA
BD_HOME -> O
BDORZ -> B490B5SEBF6F3CD402E515D22BCDA1598
BD_UPN -> 12314753
key-aaaaaaa -> value-bbbbbb
MHATEE R AT LLE Y, e Ja—% Cookie J& 76 A AT A2 Fi@ it add_cookie() /7 2: ¥
Tnr . JEikiE 15 2 ATE 1 Cookie, MR E|F 8 key 4 “name” 1 “value” [ Cookie
8.

delete_cookie() F1 delete_all_cookies() ikl AR i 5, HT# @i name MR —A
fi5E 1) Cookie, J& & ELHMI R 2% (¥ T Cookies.

4.16 H JavaScript

LT E A REASE WebDriver $2AE1) AP SRSZEL, 40l Wi 887 sh & i HEsh . X i
it 75 B2 Bh JavaScript A<, WebDriver $24t | execute_script() /7 ¥ K47 JavaScript 48H5

FH T R ) 55 25 VR 3 2% A5 B 1Y JavaScript AREL N .
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<!-— window.scrollTo(£&3%E, LA fE); —-
window.scroll1To(0,450);

window. scrollTo()?‘i?fﬁﬁ TRE NS E RN FNAKPA EMEENE. 2B
TP IR, B oANSEEROREEK FIAEE, R,

et

from selenium import webdriver

driver = webdriver.Chrome()
driver.get(""http://www.baidu.com™)

driver.set_window_size(800, 600)
driver.find_element_by id("kw'™).send_keys(*'selenium'™)
driver.find_element_by id('su™).click(Q)

# ilid JavaScript XER L BT RN FLE
js = "window.scrollTo(100,450);"
driver.execute_script(js)

B, NI EE, #&R “selenium” , @il set window sue()ﬁ/ﬂ%b‘d”*

WOREANEEE. BmEr, HOLZEGEOHMKPREERN .. R,
execute_script() /7 ¥EAT JavaScript ARG KAz HIl X W 2R K A B, a1k 4-8 o

e & o ®
& selenium SEER
5 C @ %2 | httpsy/wwwibaidu.com/stie=utt-B&f=88rsy bp=0frsv idx=1&tn=baidus.., %
Chrome TESSEMMEEHIRE, ~

2% > o
BaidhSE  sslenium .

55 many platforms. Salenium
olled

5 ibAEEIESeleniumIA TR FHE BEgE gl

T =]

< 4-8 Pl aR oA e

24X, JavaScript A1 AR BLE 3 W R B 2k OB AT L, BB T AFE T o
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textarea SUAHE AN, WA 4-9 AR

ERANEEMNI5 A

4-9 7 textarea SUAMEHEIA N A

TAMER HTML ARS8 R,

<textarea id="id" style="width: 98%" cols="50" rows="5" class=""textarea'>
</textarea>

BT LB id M ECR, EaAEAREED send_keys()7E SCAHE FR i N SCAE B 1E
XAHEBLR, W LA B JavaScript ACESE N SCAE B .

text = "input text"
Jjs = "document.getElementByld("id").value="" + text + "";"
driver.execute_script(js)

o, X ERARINE text. 85, K text '? JavaScript AL “+” BEATHIEE,
XA B R T O E o U AN A )5, 183t execute_script()$4T JavaScript X5 .

4.17 AIB HTML5 R SRIBHT

HTML5 #ARIEF AT, TN EASA L F HTMLS, sk (18 4 H HTMLS
HIJGE, W canvas. video %5. 54k, W TIAAEThRESET T H P RIS ARG, (143 8RR
Z NI R EFFLEAH HTMLS.

WebDriver Sz 577645 & HO0 Y28 B HTMLS, B4k, & 0] LA A JavaScript JiRix
SeThEE, XA AT DAAEAT N Y As B HTMLS 7.
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K20 W a4 A E Can Flash) FEEA, {Ha2, AN [E]EP0 b 2% 75 2240 B AN 8] 14
e HTML5 & X T — Mot &<video>, fi5E T —Msdk 77 KA H52 B . HTMLS
Video Player #1114 4-10 JiT7~, 1E9+. Firefox. Opera. Chrome #3757t & <video>.

4-10 HTMLS5 Video Player

N A LT | sh ALk <video>, <video>$E{it 1 JavaScript 4 O A1 % Fh 5 ik K J@ Pk

from time import sleep
from selenium import webdriver

driver = webdriver.Chrome()
driver.get(""http://videojs.com/')

video = driver.find_element_by id(“preview-player_html5_api'’)

# B B IE A A B
url = driver.execute_script('return arguments[0].currentSrc;", video)
print(url)

# HAAIR
print('start™)
driver.execute_script(“arguments[0].play()", video)

# #%7% 15s
sleep(15)

# HATAIR

print(“'stop')
driver.execute_script(“arguments[0].pause()", video)

see more please visit: https.//homeofpdf.com



¢ 4FE WebDriver APl | 79

driver.quit(Q

JavaScript AN B 4T R IUAE arguments. arguments £2 1 BRI FH 9S5O, [0]
FORBU RINEE 1 /MA..

currentSrc iR [F] 247 ZAARANN URL. A0SR AR B AR, iR [8] 25 745 5

load()~ play()Fll pause() F#HlFRARAIINEL . FRIBANE .

4.18 EEhfRI

< jQueryifiEhese

slide to uniack

slide to unlock

FRPTF

& 4-11 JEshigst

HPATR AR, SRR A CSS HE, HTML RSB .

<div class="slide-to-unlock-progress" style="background-color: rgb(255, 233,
127); height: 36px; width: Opx;'>

</div>

<div class="slide-to-unlock-handle"™ style="background-color: rgh(255, 255,
255); height: 38px; line-height: 38px; width: 37px; left: Opx;">

</div>

slide-to-unlock-handle 7R H. fEH BN, W ETLEE B WA R, BIONELE
[EPEREZzIp
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slide-to-unlock-progress & niffid 2 Ja T 5t th, O XIRZHEN, Koy
AT .

from time import sleep

from selenium import webdriver

from selenium.webdriver import ActionChains

from selenium.common.exceptions import UnexpectedAlertPresentException

driver = webdriver.Chrome(Q)
driver.get("'https://www.helloweba.com/demo/2017/unlock/™™)

# RALEF 3k

slider = driver.find_elements_by class_name(‘'slide-to-unlock-handle')[0]
action = ActionChains(driver)

action.click_and_hold(slider).perform()

for index in range(200):
try:
action.move by offset(2, 0).perform()
except UnexpectedAlertPresentException:
break
action.reset_actions()
sleep(0.1) # F#12mat)

# AT ESERT
success_text = driver.switch_to.alert.text
print(success_text)

FERXA AT, R LS.

e click_and_hold(): HiiFf4% ARt fERRFAEPAHEE.

e move_by_offset(): #zNEAx, F— NS x LFRIEERS, £ ANSECON y ALFREE
e

e reset_action(): EiE action.

PATTERG AR 4-12 Fir.

see more please visit: https.//homeofpdf.com



g 4F WebDriver APl | 81

a - 1 x
Q WF: jQueryEmE  x
“« C | @ =2 | hitps//www.helloweba,net/demo;; ock | @ '!'.‘“ i
F8 www.helloweba.net
Qi successtully unlock!
< jQuery;BEIRREl
okl

slide to unlock

RIS

4-12  JEEUR

R, BERS MM, ENESIEEEH Y, ik 4-13 Fors.

&) mobiscroll ELEFE

= O @ wwwjg22 comyal 497 I

K4-13 I MEBhteeH

SR EAE, Eid ActionChains ZEA] DASLIL i shik & HH, (H2xX B EAH
Hyh—FJ7vE, BBt TouchActions 2852l R Igshik £ H .

from time import sleep
from selenium import webdriver

driver = webdriver.Chrome()
driver._.get(""http://www. jg22.com/yanshi4976")
sleep(2)

driver.switch_to.frame("iframe')
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driver.find_element_by id("appDate'™).click()

# RALZEHGE, AL B

dwwos = driver.find_elements_by class_name(*'dwwo’™)
year = dwwos[O]

month = dwwos[1]

day = dwwos[2]

action = webdriver.TouchActions(driver)
action.scroll_from_element(year, 0, 5).perform(Q)
action.scroll_from_element(month, 0, 30).perform()
action.scroll_from_element(day, 0, 30).perform(Q)

ix HL{8 /] TouchActions 257 scroll_from_element() /738 &, 8T .

e on_element: WHMITE.
o xoffset: x ALPREEE .
o yoffset: y ARPRERE .

419 BO&EE

H A B2 AR P HAT I, PR BT BRI AE B B . W IR AE A
PAT H RIS BRI XS T B AT R R AT, B J8 A T DR DU 2 A
IR . WebDriver $&4it 7 2 & % %4 save_screenshot (), 7] FH REECH AT E 1,

from selenium import webdriver

driver = webdriver.Chrome(Q)
driver._get("http://www.baidu.com®)

# BBRLENE 2, HEBEERGRAILE
driver.save_screenshot("./files/baidu_img.png'™)

WebDriver #U#H png 1ENEI A G4 . BIARIBIT5EmUG, 7824 files/ H 3¢+
£ % baidu_img.png &l F .
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420 *xHEO
TE B TH )T F — B quit) vk, g SONIR H AR SC B SXSh AR e A 5% T BT A & 1] o

BRItz 4k, WebDriver i&#2 4t 1 close()75i%, FHSRFCHIZFIE M. B, 1£ 4.10 b4
TGN, ARG O, ATE close() /7 i%.
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B oLl aY

ENB A EARERZ AT, RMERT HE. ERFTAEZRGRX A,

5.1 EAESR

1. B

FE )T S ] 2 Library, A& HARISEE A ET— AN =0, AR S . T R 4
HIARHS ZH 2R T BB FE RY 2R 28, TI m) i B AR S R R EE Y R B . IR AN AER, 5B
4 TEAZHI) WebDriver gtE T ERTERE, BUOAEIRMAL T —4E/E Web TUI 2R 5 753k, AT
LA DARRE A Web B h4L I 2 .

2. EZE

HEZE R 5 3 Ba] & Framework, HEZEE Nl —ANE— 28 n) @ A = d, P —
R A P AE R PR AL 2R e pR &, B RTSEE 43 ThRE . XA AER, unittest HEZE (55 6
) EEH TR EHZARPAT, PUAERSS R AR . RN R 3 BTS2 7 B
AT MR AR, B USSR NIHRAE SR,

3. A

TRMZEC A Tools, THSHEZFTHAIFMEIM, R TARRM 17 HmE kK
B, DR RZ AN, RO TR ERAE S I AL S M . B, UFT (QTP) | Katalon
HUE T H AL T
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5.2 Bifftif=E

H BB T 2y B I B 2 e L Bt R 5l Il A S B 3R sl ik
NI BRI LR E B I AR R RS

1. ZpEm

3 I 3 ) B g kSRR R 2D SR 2 P AR MR R PR IR AS , AN 2 M A AR X6
S, BRI S R . XA R A SRR — R, B Al U S e R
e 5. 5 4 S E sk R E) 7wt s T2t

2. B EE

LRAERR A B 2SN S e, DR R B B Sh AR IR % T 46 8.2 T G E Sk R
PR LB VEMN . R R T, (555 T RAEiE 5 P A E L B AR, B A sk
BRI, FER B BATIERE R, 27 SR R B e AT R, IXRERR
FOR PR PE B 7 B AL, M 4R v s 51 AT e

3. FIEIKsh WK

BIRBHALNRAR I i o 1 BRI A A, (e, A S IRAE T Aol A
WK T EZAME. B, EMKAFEE SRR, BRERIPERE R, B
S FEAREARA AR BB A G ROX SR, T2, B Ixsh il it & e
o

s SRR E S Bl 1R SR s B SR A HAT B2 SR IS R L.
i HF R A R AE Il X P % ZE IR s 2 80k, JRATTRT LU 2 R0 sCORAF Al A X
LS I -

4. XR42FIRSHM K

R T BN IR SRR IEA MR eIt T2 E Ik XM A0 B s
Fou OB, BRI G EAR AR, 2 DL R B SRR A ) g S X
.

Robot Framework & = Jit i < IX s MR HE SR 2 —, J8 it e H #7 1Y Robot Framework
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RIDE 4% 5 (1 H a4k 1wl i 5-1 A .

A RIDE - Baidu Test ] ®
Ele Edit Tools Navigate Macros Help
sopbE@ECT v &
Baidy Test Edit | Text Edk | Run | Release Notes L
® s{urL}
® ${BROWSER) Baidu search case
. & Settngs >>
Exter
' Open Browser https://www.baidu.com gc
2 Input text id:kw selenium
3 click button id:su
4 Evaluate time.sleep(2) time
5 |${title} Get Title
6 should contain ${title sefenium_g =0%

7 close Browser
8

9

10

1

<

Saved De\rf_testirobetSe\baidy testrobot

& 5-1 Ji] Robot Framework RIDE i 51 H Zh kil 11451

AR AR T U IR R (R o S URPINRAR B SR AR J5 B TR AT R R, FE
Kb e, EEREMELS M.

5.3 iSRS S R
B 525 — R FER A, BRI R ER A EATREANS, W
A B AT AT CARR 4 A [7] 1 2 B0 AT AH B R A
N — MR R A AT . B —ANHEAR WA test_mail.py .

from time import sleep
from selenium import webdriver

driver = webdriver.Chrome()
driver.get("http://www.126.com'™)

# B

sleep(2)

driver.switch_to.frame("x-URS-iframe™)

driver.find_element_by name(“email').clear()
driver.find_element_by name(email’™).send_keys(*'username™™)
driver_find_element_by name(*‘password™).clear()
driver._find_element_by name(*'password™).send_keys(*password™)
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driver.find_element_by id("'dologin'™).click()

# BRZIGAHHE
sleep(5)

# 1B
driver.find_element_by link_text("i&#®™).click(Q

driver_quit(Q)

B ST — N TR B E BRI L 8277 e ik 260k 9198 7 2 6 ok sl
PERREEE . KRES MK BGOSR 2 Ja TR, Bt KmRfr, &5, Wk, &
RHEPFEE . DRI, 5 ZAIE— 811 module.py SCARSRAFHUS S E AR H 3l fE

class Mail:

def __init__ (self, driver):
self.driver = driver

def login(self):
llllll gé}sj‘z [ERERR]
self.driver.switch_to.frame(*x-URS-iframe®)
self.driver.find_element_by name(“email™).clear()
self._driver.find_element_by name(“email™).send_keys('username')
self.driver.find_element_by name(*password™).clear()
self._driver.find_element_by name(*password™).send_keys('password™)
self._driver.find_element_by_ id('dologin™).click()

def logout(self):
llllll i%th LARRE]
self.driver.find_element_by link_ text("i&#").click(Q

HRAIEE— Mail 28, 7E__init_ ()FIUG4 7RI driver BXBhIHEIRAE S self.driver.
7£ login() A1 logout() 75 i v 43 5148 I self.driver SEI IR A6 (1) 2 s a0 AF FIE H 3h 1

PR RAE N test_mail.py, IIRXIE A Mail 2591 login() A1 logout() /7%

from time import sleep
from selenium import webdriver
from module import Mail

driver = webdriver.Chrome()
driver.get("http://www.126.com')
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# AR Mai l &5t driver K3
mail = Mail(driver)

# BEE
mail.login()

# BRZEHIHE
sleep(b)

# B
mail.logout()

driver_quit(Q
g SNBSS, R FEHBNERKANERR HE, 2 RFHFEH Mail £
(1) login() 75 %40 logout() 7 V2RI AT, 330 KRB sl i ARG 1y vl 52 A 1

AR BATHI R MG R RENE ? BARE oD R [ E 1, (HZ i B (K5
A, X LR AT login() 1A S Hik . 122 module.py SCAFARRS T

def login(self, username, password):
llllll Zé}i [ERERR]
self.driver.switch_to.frame(*x-URS-iframe®)
self.driver.find_element_by name(“email™).clear()
self.driver.find_element_by name(“email™) .send_keys(username)
self.driver.find_element_by name(*password™).clear()
self.driver.find_element_by name(*password™) .send_keys(password)
self._driver.find_element_by_ id('dologin™).click()

KRR PR T login() kAT KA, EAEAMH AN E IR S SR, Mk
R A 3 1 R B0 P A A B PR T B sl
FENR I B, AT LA AN R 8 38 H login() /7%

#A A Mail £
mail = Mail(driver)

# BERRTHE
mai I ; |Ogin("", un)

# AP LAE
mail.login(*""", "password™)
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# ERAE
mail . login('username™, ")

# AP &S E AR
mail . login(“error', "error'™)

# EERRFE

mail . login(admin', "adminl23'")

5.4 EEVEHENH

EARAT I A7 2 1 280k, (8K 2 Bk v T e T R A S
NS LR L R B SR R T i

5.4.1 ZEY txt X

txt ORI T BRSO AY, Python $245L 7 LR JLASEER txt ORI 7%

e read(): BEHUEANSC.
o readline(): TEEL—AT%dE.
e readlines(): BEEHUFTH TS

[ 3] B T & S 0490 7, IRAEARH P 2 SRR R txt SOAE,  SRIE A txt Sk
B e R ) EdE . B . /data_file/user_info.txt SCHF .
-123
user:

error:error
admin:adminl23

XHH P A RERDIZATE N txt SO, A2 MEEZMAES <7 W, g
read_txt.py SCfF, FHTBRHL txt SCAF.

# BRI
with(open(**./data_file/user_info.txt", "r")) as user_file:
data = user_file.readlines()

# XA
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users = [1

for line in data:
user = line[:-1].split(":")
users.append(user)

# 4TEP users =444l
print(users)

BATE R .

-’ -123-]
user®, ""]

["error®, “error-”]

[Ffadmin®, "adminl23"]

["guest®, "guestl23T]

W oGE open()LAEE C “r” ) U7 ERFTHF user_info.txt SCF, readlines() R HL SC 14

FIFT A AT I 45 42 & data.

T RAEIA data PR —AT 8, [-1] O TAFEHBIATU T, DR — AT,
KA I ) — 47 $ i 45 R AR — MNMRATRE “\n” o splitQi@iE B 5 (O XHATEER 4T HF
gy, SAFEIECAL", 11237 .

55 18 append ()0 &E—4LH P 44 AV RSB I3 users F4LH
B users Z0 098, KA BB AR P 4t g s, AREBIT.

[
[

# AR Mail &
mail = Mail(driver)

# AP EAE
mail . login(users[0][0], users[O][1])

# BERAE
mail . login(users[1][0], users[1][1])

# R P %S E R
mail . login(users[2][0], users[2][1])

# EHE R A FE admin
mail.login(users[3][0], users[3][1])
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5.4.2 EELCSV Xt

CSV SCAF AT IRAF U] 2 7 B it , R ERATHEH 44 A5 R 2 CSV

A, il 5-2 s

S Raal]

t- v o B0 — o

i A WEFE 27 iR i HE TEIE

B @ v W B user info.csv* x + @R

Al - Q fx W4

A B (¢ D E F
1 |NJJ"A/| _I'fﬁ“ﬁ'i‘ Wis
2 123 A
3 |user ]
4 |error error
5 |admin adminl23 adminf
6 guest guestl23 guest{flf
7
8
9
10
11
12
user_info [ 4 I
| #2 m- O- 100% - ——

=
L RtEEHS

+

x |

5-2 U A BRI S AT E] CSV S

FEE: Tvlde WPS &85 Excel fA&@id LM “5B B4 G H CSV EA 6L
M, 1B RE A BRI JE B4 R E CSV XA, B h XA ) ST 3F A B8y

CSV £A &g LA+,

NS read_csv.py SCAFHEAT IEIA 12 o

import csv
import codecs
from itertools import islice

# B CSV LAF

data = csv.reader(codecs.open(”./data_file/user_info.csv", "r",

# BN P A E
users = [1

# VA% B AATIE B

for line in islice(data, 1, None):
users.append(line)
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# AT
print(users)

BATES R AR .

[T, "1237, “#dAks "],
[Fuser®, =, “HMAZES"],
[“error®, “error®, "IK545i2"],
[“admin®, "adminl23", "admin{&%"],
[“guest”, "guestl23", "guest &I 1]
i Python 52U CSV SCAFLUEL BT B, H 238 B AN i) 7

(1) I SCHELAG )R 75 E s SO A BATTAS P b 24 F i 5L, codecs J& Python AxifE
FIREH R AL A AL 25 . 5%, 8T codecs $RALHT open() /7ik, TEFT FFSCARHS AT DAFE & 4w il
KM, 4 utf_8_sig: #RJG, SN csv iR, BT reader() VA EEE A, RIVEE G A SCELAL )

(2) Bhid CSV KR —AT BN — MRS —47 % ST B 4, BT DATE
Bt 75 2Bkt . Python [P 5B itertools 24 1 F T /B IR AT S5, B islice()
BRE, ERTLUREI—MEREE, B AR EERN S, B oA E I RIERRIAL
B, FASHERG R

5.4.3 B XML XX

A7 I BA T 7 BRI S A AN o s AT ZE A A ECE SR ACE AT A
IR & WS URL. SR A ANE IS, Xt UMER XML SCfRAF
JBOX LI EE -

B config.xml SCf4F, RIS,

<?xml version="1.0" encoding=""utf-8"?>
<info>
<platforms>
<platform>Windows</platform>
<platform>Linux</platform>
<platform>macOS</platform>
<platforms>
<browsers>
<browser>Firefox</browser>
<browser>Chrome</browser>
<browser>Edge</browser>
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</browsers>
<url>http://www.Xxxxx.com</url>
<login username="admin" password="123456"/>
<login username="'guest' password="654321"/>
</info>

ARG AT LA Y, Bl S BEAT AR ZE X 2 6], dn<platform>Windows</platform>.
B F R AR R JE A, Wi<login username="admin" password="123456"/>

T A config.xml ST, AR EHC XML ST T i

1. RAFAFEXTZ 8 8 B 4%

from xml._.dom.minidom import parse

# 4777 XML LA
dom = parse("./data_file/config.xml*")

# FR AT ENE
root = dom.documentElement

# R (—A) 475
tag_name = root.getElementsByTagName(“os")

print(tag_name[0]-firstChild.data)
print(tag_name[1].-firstChild.data)
print(tag_name[2]-firstChild.data)

BATE R .

Windows
Linux
macO0S

Python H 7 2L XML SCAFMBLE, J@ il parse() /7 v vl 2 B XML SC .
documentElement() /72 FH T 3REUCSCAS T R X 4, getElementsByTagName() /71 H T 3R BUCC A
HIIAREE . AT TR B EFRBER KRR, WIREIUGPRZE T DU RER W, Z BT ATE
JE X XML U R B Z G, AR T 77 B .

B Rk, SREUFRZS B P A T, firstChild J& M T IR [ 35 3% 35 S8 — AN 7715 44,
data /R IREGZ T A, & A1 WebDriver F1 (1) text 1A /E AR
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2. RFAFEN B

from xml._.dom.minidom import parse

dom = parse("./data_file/config.xml")
root = dom.documentElement

login_info = root.getElementsByTagName("login®)

# 3£1% login #7489 username &M 14
username = login_info[0].getAttribute("'username')
print(username)

- 29

# %1% login #=4 % password /&8
password = login_info[0]-getAttribute(*'password')

print(password)
# 3R4F%H =/ login 47465 username /& /EA4

username = login_info[1].getAttribute(‘'username')
print(username)

I s AE —

# 4 % =/ login #7449 password /&4
password = login_info[1].-getAttribute(''password')
print(password)

BATEE R .

admin
123456
guest
654321

X B FEA R getAttribute() /7 VE3REUIT 3R 1) JE PE{E, ‘BRI WebDriver H11#] get_attribute()
JiiEAE FARL

5.4.4 i%HEY JSON XXt

JSON & —Fiiz 2 M EHE AT A% 20, TEMINE RS ME S ISON STHF#E T iz A5 o
Python [FI#£ A LAEEHL JSON 24, FTHGJ%E user_info.json (4.

L

{'username:

{'username’:

, '‘password:'""},
, '‘password:*"123"},
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{"'username":"user", "password":""},
{""username':"error", "password:"error'},
{""username':"admin", "password":"adminl23"}

8% read_json.py 4.

import json

with open("./data_file/user_info.json", "r') as f:
data = f.read(Q)

user_list = json.loads(data)
print(user_list)

i#1d open() 7L BN AT B user_info.json SCF. RO KR A £ 42 DLAI R AN 7 it A% 5
AT, FTCAERUREAN SO N2 S, dlad JSON R BERIZKE str 8B40y list 2R RIT]

EE: KPR ENB T LA E LA B X0 ik, E Al b,
Y& IR 3 5k SR Fo S LM TKAE R — AT 4 A & L, PTABRATEANZ 2 unittest £ 5700
RAER Z )G BRI HAEIRF)
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unittest& oI HESE

BTN — O BORESRAR R LA, R A& RATERAIT RN A REREAE
(L B GO SR A B e I A - 20 feT B, g L B e i CHE SR AN AT DA SR Al S e ik
EIREHTARREY “Azn” Wak. THEETRME 7ILDhgE.

1. RAER XA B AR A PAT

7E Python t, 3AI1%m 5 BOAAD AT AE 36, TR E, 84 ] & C—2% “ It H]
B2 gy RS PR LS B AT ? IR & URRATT.

2. REFEHWMET Tk

IATHEAT RTINS, B B 75 2 FUNAE R . I ] (AT 45 R 5 T 25
RA U, AEMKH IR Bz, @ “Brs 7 R e B BT R
5. — MBI nillHE S 1R AL = WS k. B, FIWH SR A B E A E .

True/False %,
3. #EEFEWRE

HAM AT REF AR ENL T, IS a RARF E 2, ATHZEMN
ZERPIEMTIE R IR . 4, BATE R E S G RIHAT AR, S AT i
6] RIS A B eI B s, X L T RE A 2 i Tl i HE SRR (i )

MULE LR R BT HEZEA AT LR G B, FL2 3 ke E sh A il T
VR AT LA B e CHE SR e B, T Web E Z046IC. App BB, DL SR 1T E 34l

waF
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6.1 1AIR unittest

7£ Python H 4 14 % B Gl HESE, 4 doctest. unittest. pytest. nose 45, Python 2.1 %
HLLE MR 22894 unittest /58— ANMFRIEBLEION Python FF & LA

6.1.1 NIRETAR
ARG MESE B 'S5 e IS ? B R H 2 M. B oCNRA T it dd — Bt
15 23800 53 7 — BeAXAS,, Fﬁu$%$ﬁiﬂﬂiﬁi§émﬂu5$m4ﬂJwﬁo T THI A R
B — M A caleulator.py
# it AEE

class Calculator:
------ SRR T LN N N

def __init__ (self, a, b):
self.a = int(a)
self.b = int(b)

# ik
def add(self):
return self.a + self.b

# Bk
def sub(self):
return self.a - self.b

# ik
def mul(self):
return self.a * self.b

# Rk
def div(self):
return self.a / self.b

FEP AR B, Al — Calculator 28, JEid_init_ (/7RIS 50, FRCint 28
R, 6 add(). sub(). mul(). div()J5iEar BB TN, . e, FRisH.

MR HE LS EL i Thag, A2 test_calculator.py 14

from calculator import Calculator
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def test _add():
c = Calculator(3, 5)
result = c.addQ)
assert result == 8, "JmkiEHiml"

def test _sub():
c = Calculator(7, 2)
result = c.sub()
assert result == 5, "BkEHLKI"

def test mul():
c = Calculator(3, 3)
result = c.mul()
assert result == 10, "FFEEHF LmK!1"

def test div():
c = Calculator(6, 2)
result = c.div(Q
assert result == 3, "HEEH LKl

if _name__ == "_ main__
test_add()
test_sub()
test_mul
test_div(Q)

BATERW T,

Traceback (most recent call last):
File "test_calculator._py”, line 28, in <module>
test_mul
File "test_calculator.py”, line 17, in test_mul
assert result == 10, "FfFEEHF LmK!1"
AssertionError: FkizH kKl

FEMAAIG A, & 551N calculator SCAFEA ) Calculator 25, FxHMNR B BEAT I 4G4
BERRIAMZSE NE G, BRFESR, sS4 R 20 5.

RFERIMNAAAEE L. Hoe, RATFEE OE s R, ik, 45—
AR BB AT RIS, JE IR B A BT e, PATERTEEST
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AR, BATAT L g S B 2 A AR R A R L 1), (E A 2 T AT ek
FIRT . FATRL A H AR NAS B, A Heth B SN ITil RS T DUR 47 3t
PR R L i

T unittest S G I 28 H R g 5 W 1

import unittest
from calculator import Calculator

class TestCalculator(unittest.TestCase):

def test _add(self):
c = Calculator(3, 5)
result = c.add(Q)
self._assertEqual (result, 8)

def test _sub(self):
c = Calculator(7, 2)
result = c.sub()
self._assertEqual (result, 5)

def test mul(self):
c = Calculator(3, 3)
result = c.mul(Q)
self.assertEqual (result, 10)

def test div(self):
c = Calculator(6, 2)
result = c.div(Q)
self.assertEqual (result, 3)

if name_ == " main__ ":

unittest_main()

BATE R .

--F.

FAIL: test _mul (__main__.TestCalculator)

Traceback (most recent call last):
File "test_calculator_ut.py"”, line 21, in test_mul
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self.assertEqual (result, 10)
AssertionError: 9 1= 10

Ran 4 tests in 0.001s
FAILED (failures=1)

5N unittest Bk, aniRAE A unittest 4a 5 A G, A — @ EESFE R N7

(1) BgE—/N2k, X Bk TestCalculator 25, W ZHEE4kK unittest F55L[) TestCase
x*),

(2) BN, ZIriEnZel “test” k.

F2 TR IAD 3R 5 A AR A ]

B, AR, e ANWIIEIC U .

HR, WA, BERFESE R . @i unittest F2LAY) assertEqual () 77V K W &
R SIS A . %775 H TestCase AQSHfk, BT 4k& 17i%35, Arblal LUE
self A H .

e, JAH unittest (1 main()SRBAT IR B, T 2 42 6 H TH 1 7 2% 00 001 2 5 03X FH 451
FEHAT

MRLERHEFE TIRZ, H 7 Rpn—FKizfr@adiXHe, H “F” £orn—%
BAT R B, H “E” RoRn—FKIBATHRIMERAE, H “s” Rr—%sirpkid
IR B . AXGEHEAT T 4 LR B, 18471 R A 0.001s, 2K (failures) T 1 4%
B o 2 TP FH 48] 0. A Vs T a0 B
6.1.2 FEEHER

7E unittest SCRY G PUAS B FIHE S Test Case. Test Suite. Test Runner 1 Test Fixture.
HAEMM T IXIUMES, 4 e8P o 1 FE AL

1. Test Case

Test Case Zm/NAIMRE T, HTEEREMAES IR EIREME. unittest $24E T
TestCase 35, FATANEE AR E T 24k k%32, & ] DL Sl 239 1 ik FH 491
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2. Test Suite

TR B Z A . MR B E LS, H TS —HEZ47 M. unittest
AL T TestSuite ZER AN B

3. Test Runner

Test Runner & — N4, TR F 3T 35 ) B P $2t 45 1 . Test Runner 7] DAAd
FHEFE S « SCAR S H BUR IR RAE R B /R PAT IR AT 25 R . unittest $241% 1 TextTestRunner
FE T, AT AR HTML Rk 2, 5 <& B8 H HTMLTestRunner iz
/]4_‘7;&

4. Test Fixture

Test Fixture fRFRHAT —ANEE MK PRI BAERS, DUEORERITE ELE. 4,
B Im I BB R . Bk, BUS SRS &2 . unittest HHER4E | setUp()/tearDown()+
setUpClass()/tearDownClass ()% /7 72: K 58 B iX e 1 .

FERRME 7 i LA e, BRATTxE i i Al i it R 2 e

import unittest
from calculator import Calculator

class TestCalculator(unittest.TestCase):

# X R 451 9T B B 1F
def setUp(self):
print(*‘test start:')

# XA JE BB E
def tearDown(self):
print(‘'test end')

def test_add(self):
c = Calculator(3, 5)
result = c.add(Q)
self_assertEqual (result, 8)

def test_sub(self):

c = Calculator(7, 2)
result = c.sub(Q)
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self.assertEqual (result, 5)

def test mul(self):
c = Calculator(3, 3)
result = c.mulQ
self.assertEqual (result, 10)

def test _div(self):
c = Calculator(6, 2)
result = c.div(Q
self.assertEqual (result, 3)

if _name_ == " _ main__":
# )M KA
suit = unittest.TestSuite()
suit.addTest(TestCalculator(*'test_add™))
suit.addTest(TestCalculator(*'test_sub™))
suit.addTest(TestCalculator(**test_mul™))
suit.addTest(TestCalculator(*'test_div™))
# ) AN KBTS
runner = unittest.TextTestRunner()
runner._run(suit)

HoE, BN IR K TestCase 28, 7EiZK NHIBIE—KLL “test” HkM 7%
IR, XANRIE A B, X EERUIE A TR E .

Hk, EMRZERIN T setUp()/tearDown() /732, 5 SCI A 8] () i B A S B3
fEo PUNTE 4RI AR 2 AN B, FrbAIX BLE X7 — S8 B 3T B .

BTk, AR B AT, X B TR KISl B4, J3F T unittest F24E main()
J5 i, AT TestSuite 28 R THI 1) add Test() >R IR F 1« [RA— VR R GRS In— 2% Fi 4511,
AT AT B R SR 5. R, FRE A TextTestRunner 28 R ) run()iz 47 A &
5

IXFEOR S L B main() VR B RIS 2, HEFEERE LA

5, MBI PAT BT AT DL R B R s I 46, 1 main() 75k R ag iz i
MR IVERI B RRSAT IR ] . B0, TestA 2KH TestB 3556347, test_add() %1 Lt
test_div() #6304 T -
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Hk, BN AR 2 MBI, I AR BRRAE AT I I 51,
JEHAE LERGRER 1K) UL B AT o DR 1 368 3o 0 AR A AT 2 T DA R b 1) B AT
BRIV

PATERUWT

test start:
test end
.test start:
test end
.test start:
test end
Ftest start:
test end

FAIL: test mul (_ _main__.TestCalculator)

Traceback (most recent call last):
File "unittest_sample.py", line 26, in test_mul
self.assertEqual (result, 10)
AssertionError: 9 = 10

Ran 4 tests in 0.004s
FAILED (failures=1)

MBAT R AT LLE B, setUpltearDown 1EF T8 26 I T 46 2 Jb 5 45 R 2 At .
6.1.3 HBi57%

FEHATIEA GRS, RAMKHOIPATRII S5, &SI 2 00 SLbrss R
5T S5 Rt A7 LB AS B . unittest HESL) TestCase ZSH2 (1 i) F T 45 S i =5 75 724
* 6-1 iR,

#* 6-1 TestCase RMAA TNIREAERAEIS 7575

-~ & bR A
assertEqual(a, b) a==b
assertNotEqual(a, b) al=b
assertTrue(x) bool(x) is True
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B E ' = kR

assertFalse(x) bool(x) is False

assertls(a, b) aish 31
assertlsNot(a, b) aisnoth 3.1
assertlsNone(x) x is None 3.1
assertlIsNotNone(x) X is not None 3.1
assertin(a, b) ainb 3.1
assertNotlIn(a, b) anotinb 31
assertlsInstance(a, b) isinstance(a, b) 3.2
assertNotlsInstance(a, b) not isinstance(a, b) 3.2

W = AR W R B

import unittest
class TestAssert(unittest.TestCase):

def test equal(self):
self_assertEqual (2+2, 4)
self_assertEqual ("'python™, "python'™)
self_assertNotEqual ("*hello™, *python™)

def test in(self):
self._assertIn("hello™, "hello world')
self._assertNotIn('hi", "hello™)

def test _true(self):

self._assertTrue(True)
self_assertFalse(False)

if __name_ == "_main__
unittest_main()

BT E AR B, BT ok R A S HE T S IX S S v S el A Y
6.1.4 Wik AHIEYLELR S discover 5%
R &L X Calculator BT 5 I8 FH 451 4778 DL 1a) @i
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H5E, —ANThREN B 2 B BAR R AN 1, B 2 I B TR D) g
i SR T I A B o
Hk, KBRSy, 2B WIS N — AN A T e .

import unittest
from calculator import Calculator

class TestAdd(unittest.TestCase):
""" addQ 7 EmR

def test_add_integer(self):
""" HFE AR ] K,
c = Calculator(3, 5)
self.assertEqual(c.add(), 8)

def test_add_decimals(self):
""" N AR K,
c = Calculator(3.2, 5.5)
self_assertEqual (c.add(), 8)

def test _add_string(self):
""" F4E B A A K
c = Calculator('7', "9™)
self.assertEqual (c.add(), 16)

class TestSub(unittest.TestCase):
""" subQ# &FmaK
pass

if _name_ == " main__":
unittest_main()

FATAT BAAE — AT b S AN, A e AT Ul A 51 i« L, main()
THEB AT AR B IEHATEAT. (HR2, FATEM ARSI ETRARS .

N R —IIRE, HTHIBEFER S NESE. 48 leap_year.py (.
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class LeapYear:
------ IR RT H S

def __init__ (self, year):
self.year = int(year)

def answer(self):
year = self_year
if year % 100 == O:
if year % 400 == O:
# HHFARAk 400 Hrhed A F
return "{0}2 FF" . format(year)
else:
return {0} R-Z A4 _Fformat(year)
else:
if year % 4 == O:
# AFET AL 4 ik ed R A
return "{0}% E5" . format(year)
else:
return {0} R-2 A5 _format(year)

B XS RIS 1 test_leap_year.py.

import unittest
from leap_year import LeapYear

class TestLeapYear(unittest.TestCase):

def test 2000(self):
ly = LeapYear(2000)
self.assertEqual (ly.answer(), '2000 2 F')

def test 2004(self):
ly = LeapYear(2004)
self.assertEqual (ly.answer(), '2004 ;2 E5")

def test _2017(self):
ly = LeapYear(2017)
self.assertEqual (ly.answer(), "2017 ~ZEF")

def test 2100(self):

ly = LeapYear(2100)
self.assertEqual (ly.answer(), '"2100 R~-ZEF")
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if _name_ == " _ main__":
unittest.main()
SAR, X HEHIEETIAE (leap_year.py) FlitHE2:IhEE (calculator.py) A,
BATHIARED 23 0 S AE AN ST, B LI 2R X 491 ¢ 4793 7 » 43731 49 test_calculator.py
F test_leap_year.py.

ELIfERE AL I

unittest_sample/
|—test_case/
| |—calcu|ator.py

| I—Ieap_year.py
| I—test_ calculator.py

| I—test_leap_year. py
Lrun_tests.py

WA AT Z AN SCHEWE 2 unittest H i TestLoader ZR42 4L 1) discover() 72 7] LA Z A
A AR

ZARYE S PR AE IR B, IR ENTR EANREM . EEHEL T, A 7EZEA
XA LB . unittest HE4AE TR DAL EA defaultTestLoader 2%, A] LU A H 2R al v
@Sz, discover() ikt A Az —.

discover(start_dir, pattern="test*.py", top_level_dir=None)

FBNHRE H s 7 AN A s, AT ILRC I SO 4 4 ek, Wk
A RTZH, MATEHFUAEMEEE .

e start_dir : FrIIARREE A SO B H 3% .

e pattern="test*.py' : WX FISCAE A FIUCEC R . SEAR DT SCAE 4 A “test” =k
B “py” KA, BYS %7 RREBRZANTR.

e top_level_dir=None: MIABHRIITIE B, WRAEATEHZ, MEIAN None.

PIAEIE L discover() /72 B85 52 Pl run_tests.py SCAFHThAE
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import unittest

# UMK R4 69 B A 2T B P e test_case/ B &
test_dir = "_/test_case”
suits = unittest._defaultTestLoader .discover(test_dir, pattern="test*_py")

if _name_ == " main__":
runner = unittest.TextTestRunner()
runner._run(suits)

discover() 7724 H AR YEMR B H 5% (test_dir) A MR B CE (testx.py) , I
BRI B A i B B A, R, WTRLE B run() 7 ERAT IR B4 suits.
X7 MR AL IR A4, FRATT R LA 550 A A R S 1) DT R 5] e 3K
SCARRPTT

6.2 X*TF unittest TEEHIEHR

ST unittest i — 6 0] BB AR E— AR, sk A 48 P AT I 4%
6.2.1 iR B HIaY TR F

DR B PATIR 3 K2 N EH: 2R EF > 2000 > 2400828 >
ZAMAR T IR o unittest 4L main() /7320 discover() 77 2 & 42 8 H-4 I 7 25
FRM FH 71 1y e 2

PAVBAT— T, FARRE unittest FOPRAT SEIE

import unittest

class TestBdd(unittest.TestCase):

def setUp(self):
print(‘'test TestBdd:'")

def test_ccc(self):
print(‘'test ccc')

def test_aaa(self):
print(‘'test aaa')
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class TestAdd(unittest.TestCase):

def setUp(self):
print(‘"test TestAdd:')

def test _bbb(self):
print(‘'test bbb')

if _name_ == " _ main__":
unittest.main()

PATE R .

test TestAdd:
test bbb
-test TestBdd:
test aaa
-test TestBdd:
test ccc

Ran 3 tests in 0.000s

TRHATZ DK, S5 R R, B B R, MERCLEKT] main() 7k
AT B R T

IRl A unittest BRI AR 55 ASCIH A (45 R in 8 3t F 481 1) (B 5 = BE B I 4 0~9, A~Z,
a~z) , FrLl TestAdd 2R T TestBdd SR HAT, test_aaa()/7ix Lo T test_ccc() 7%
AT, Bt R U, eI T BRI B ) A @ B B R BRAT

discover() /7y A1 main() /7 R RIHAT IR 2 —FE . X T INK B S S5 Rsc sk, -
IR FEREIE ] o test_aaa.py XAH2L5e T test_bbb.py X4 AT . FTbA, wiRARLES:
AR ST, W UATE 44 o BAiE ]

Brdm s dh, A8 HAhp R A B AT I e ? & 2R E i, mrida N
2, TATAT LA B TestSuite 35, iBid addTest() /7 V248 — & B NF S 48018
B

(CR a1 I
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if _name_ == "_ main__":
# HemliX e
suite = unittest.TestSuite()
suite.addTest(TestBdd(''test_aaa'"))
suite.addTest(TestBdd('"test_ccc'))
suite.addTest(TestAdd('"test_bbb'))

# PATR K
runner = unittest.TextTestRunner()
runner.run(suite)

AT LI

test TestBdd:
test aaa
-test TestBdd:
test bbb
-test TestAdd:
test ccc

Ran 3 tests in 0.002s
OK

BUERISAT Y 5 addTest() /7 20 S F B RGP AR ). AN, 4l Bl 2
I, AHERE XA E QIR M, SR AT A W, SRl 75 R i 42 1 A
AN o Gt R A B BB T B AN AR AR ARG, A8 TR 491 RO BRAT I S A8 4, B 2

I
6.2.2 HITZHBRAIMIXA B
MK G IL R — e BRI, AEHEIE Hadl oy, et an I E .

test_project

—/test_case/
|  —test_bbb/
| | F—test_ccc/

| | | L—testcpy
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|  L—test_b.py

|

|  —test_ddd/

| | L—test dpy
|  L—test_apy

L— run_tests.py

Xt BT E g5 R, Wk discover() 77 vk AR start_dir Z405E O~ ¢ ftest_case” H
3, W R ek test_a.py XAFH RN E] . anff ik unittest #E$k test_case/ 1 H 3
R SR 2 7R T B, SR E AT H 3 NA—A_init__.py . _init__.py X
PERIE R — A B SEhRC R — MR AER Python Bk,
6.2.3 ki MR FAFER K M

FEISATIART, A I 75 22 E e S A ], B 2 I A 90 735 45 A 25 I B
B, s EAER N A E DRI unittest SRt 17 ST ML 755K AR AR 45 -

unittest.skip(reason)

To oA ko R IR, 75 2 B Bk P A SR A
unittest.skiplf(condition, reason)

NSRRI, Bk 2 i i
unittest.skipUnless(condition, reason)

AR, AT R I
unittest.expectedFailure()

AEPAT G R TR, AT ARIE 9 R

import unittest

class MyTest(unittest.TestCase):

@unittest.skip( AN K™
def test _skip(self):
print(‘'test aaa')

@unittest.skiplf(3 > 2, "% &4H ArrskidnK™)
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def test_skip_if(self):
print(“test bbb*)

@unittest.skipUnless(3 > 2, "% &44 A HATRR™)
def test skip_unless(self):
print(~test ccc")

@unittest._expectedFailure
def test _expected_failure(self):
self.assertEqual (2, 3)

if _name_ == "_ main__
unittest_main()

PATEE R AT .

Xsstest ccc

Ran 4 tests in 0.001s
OK (skipped=2, expected failures=1)
A T Y 2RI
55— 26 I F 49138 1T @uinittest.skip()BE M, BBk I

55 2003 938 i @uinittest.skiplFO) 2 7, 24 2644 N BB IR, 352 KN E
(True) , FrBABIE I,

5 = 26X F 438 1k @uinittest.skipUnless() 2511, 42 N BB AT 3>2 %4400
H (True) , FATINK.

25 DU 265 F 49138 1 @unittest.expectedFailure 20, AN AT 45 A LM, #RK
BARIE N R M, AT R E .

2R, RETIRFEREE R TGS, Rk e s xS S R Al

import unittest

@unittest.skip("A#EkT, RN KE™)
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class MyTest(unittest.TestCase):

6.2.4 Fixture

FATAT LUE Fixture B VEICOLUFHAMNE R A DR, X W P52 setUp/tearDown,
F ] PR R R MR 5 . BRbZ A, unittest IR T 5E KT ) Fixture, i)kl Fn
Hefr) Fixture.

import unittest

def setUpModule():
print('test modulle start >>>>>>>>>>>>>>')

def tearDownModule():
print('test modulle end >>>>>>>>>>>>>>')

class MyTest(unittest.TestCase):
@classmethod
def setUpClass(cls):
print(“'test class start =======>")
@classmethod
def tearDownClass(cls):

print(‘'test class end =======>"")

def setUp(self):
print(‘'test case start -->")

def tearDown(self):
print(*'test case end -->")

def test casel(self):
print(‘'test casel™)

def test case2(self):
print(‘'test case2'™)

if __name_ == main
unittest_main()
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PATE R T -
test module start >>>>>>>>>>>>>>
..test class start =======>

test case start -—>

test casel

test case end -->

test case start -—>

test case2

test case end -->

test class end =======>

test module end >>>>>>>>>>>>>>

Ran 2 tests in 0.000s
OK

setUpModule/tearDownModule: 7EHEAMEER 1) 46 5 45 SR B 047
setUpClass/tearDownClass: {EMHAIE 1) 46 5 45 A 3 AT
setUp/tearDown: £ FH 71 ) 46 5 485 SRR B 04T

R B E R, setUpClass/tearDownClass 277 %, 7 221t @classmethod #E4T 241 .
Fhh, TTESECN cls. Hk, cls 5 self HFEAHAARTX A, #RERITIERHE A

6.3 #RE Web BNk

FA124 > unittest (6 H (952 B 9’5 Web E ARG, B LLEE TR 226 unittest 5
Selenium 25 &R 14T Web H B LII1R .

B1J%E test_baidu.py S 1F.

import unittest
from time import sleep
from selenium import webdriver

class TestBaidu(unittest.TestCase):

def setUp(self):
self.driver = webdriver.Chrome()
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self.base_url = "https://www.baidu.com"

def test_search_key selenium(self):
self.driver.get(self.base url)
self.driver.find_element_by id("kw'™).send_keys(*'selenium™)
self.driver.find_element_by id(*"su').click(Q)
sleep(2)
title = self.driver._title
self._assertEqual (title, "selenium_& E# %)

def test search_key unttest(self):
self.driver.get(self._base url)
self.driver.find_element_by id('kw™).send_keys(*unittest™)
self._driver.find_element_by id('su™).click(Q)
sleep(2)
title = self.driver._title
self.assertEqual (title, "unittest_aZ# &™)

def tearDown(self):
self.driver.quit()

if _name_ == " main__":

unittest_main()

St BT AR AL 2 A2, B2 LL unittest SIS ATV Tk b ARAD 2
Selenium A . ANid, IXH A AAAE L m i, JADR—— it

B, MEARS AT UL, PTG B 12D BRAE — R, I DR AR R %
ST S AR . E55 5 BmRATEILBEAL, B DUX BASERAE D BRE RN — 5
%

class TestBaidu(unittest.TestCase):

def setUp(self):
self._driver = webdriver.Chrome()
self_base_url = "https://www._baidu.com"

def baidu_search(self, search_key):
self._driver.get(self.base url)
self._driver.find_element_by id("kw').send_keys(search_key)
self._driver.find_element_by id('su™).click(Q
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sleep(2)

def test_search_key selenium(self):
search_key = "selenium"
self_baidu_search(search_key)
self._assertEqual (self.driver.title, search _key+" & E¥%'™)

def test search_key unttest(self):
search_key = "unittest”
self_baidu_search(search_key)
self.assertEqual (self.driver.title, search _key+" & EH# %)

X LR R TR ) A Z L AR e — 1 baidu_search()757%, JF%E X search_key
RO R KB T, RN R T HAT A A B R

1X B baidu_search() 77 i 8 A E MBI HAT IS ? 5842, RAARYE unittest 24K
AT IR BN, & REiELL “test” FF3kBI5 1 4 /E MR A 1.

3 MERTHE R, U B W A B SRR A Tk MR A AR
UG KIS 2 AR AL, B R TS S R 2N R ) LT
IONAR 2 I R AU R D B2 —FE R, s B AN e —FE. BN, SRyl 41,
BRI BRANRE, (R P Zo s has, XA B 4R 15 2T R o e
AFEALE, B ASRIBGR NG B AE T3 A — R, B s A Ze—F 1. 5
b, MBI R , WS SAERE— ST B 2 SN i -

AR BRI A0 2208 SRS P — kil e &, R AERTARIS A, I8 A AT vk
] 55 4 B4 5 S R 5% AT EONE - ) i1 27 D setUpClass/tearDownClass A BAf#- XA il

\\

&
:

class TestBaidu(unittest.TestCase):

@classmethod

def setUpClass(cls):
cls.driver = webdriver.Chrome()
cls_base_url = "https://www.baidu.com"
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def baidu_search(self, search_key):
self.driver.get(self.base url)
self.driver.find_element_by id(""kw').send_keys(search_key)
self.driver.find_element_by id(*"su').click(Q)
sleep(2)

def test_search_key selenium(self):
search_key = "selenium"
self.baidu_search(search_key)
self._assertEqual (self.driver.title, search _key+" & E¥%'™)

def test search_key unttest(self):
search_key = "unittest”
self_baidu_search(search_key)
self.assertEqual (self.driver.title, search _key+" & E¥# %)

@classmethod
def tearDownClass(cls):
cls_driver_quit(Q)

BEARIRATH driver IXZNE XA cls.driver, {H & 7 4N 5] o A A B AR 4R R
self.driver. 43NS B FTA N BT 58 MUR AT cls.driver.quit() < P %
fro 2 MNINASE A 2 2 MU B, 3 A5 20RO G e Il 81 AR PR AT I ]
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unittest}/ &

B 6FP, KA T unittest 49 £ ZH 4k, (22 4R XA EEKE Web B hLmX,
W ABAE R, Blhe, CAREEAE R HTML # X 093045 . © REERBEAMALT S Rt
FRAVTOAEBS B = F ¥ R R IRAMX 26 R 2

7.1 HTML WitiRE

HTMLTestRunner #& unittest f{1—/MJ&, &R LAAERCS T HTML i s5
HTMLTestRunner /&7E BSD ¥ wJ i~ & Ai .

FEHLIE:  http://tungwaiyip.info/software/HTMLTestRunner.html .

RUONZY FEANSCHF Python 3, Fif LZE# i 7 — 264200, (&7 LAFE Python 3 Fig4T,
FEh, M T e R, A B RS

GitHub #ilik:  https://github.com/defnngj/HTMLTestRunner .
711 THEZRE

HTMLTestRunner [)f# FAE& i 5, &2 — ML H HTMLTestRunner.py SCfF, BERT
PAFEE 244 Python (A28 = J7 FESRAE T, thml DORE & /BT E 1) —3 0k H .

BT LI GitHub itk SefE el T #FAIIH . 4854 HTMLTestRunner.py Sk
JE| Python #)42%% H 5 R i, 40 C:\Python37\Lib\.

FTFF Python Shell, Z6IF 225 2 75 )
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> python

Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:57:15) [MSC v.1915 64 bit (AMD64)]
on win32

Type *“help™, “copyright', "credits"™ or "license™ for more information.
>>> pmport HTMLTestRunner
>>>

UNRBA A, B 2R ) -

WIERAE HTMLTestRunner 4/ETTH I —# 50k, St e miE B . EH5HE
XA, BT RL G R 1) AR B ) HTMLTestRunner $i 25

unittest_expand/
I—test_case/
| I—tes,t_baidu.py
I—test_report/
-HTMLTestRunner.py
I—run_tests.py

Horp, test_report/ H T A7l 5, ¥ 2 H#.
7.1.2 4R HTML R IR

WA A HTMLTestRunner A il ik #ik 15, MMAEEEAT 6.1.4 17 run_tests.py S
(RSB I F B AT 25 TextTestRunner 2832 4EH) run() 758 U . IX B 35 240
HTMLTestRunner.py 3£ (#) HTMLTestRunner 4% #t TextTestRunner 2.,

FTIF HTMLTestRunner.py SCfF, 7E5% 694 17 CAnSRARKSEE BT, WIAT 5k AB) 1]
P13k F] HTMLTestRunner 25,

class HTMLTestRunner(Template_mixin):

def __init__(self, stream=sys.stdout, verbosity=1, title=None,
description=None):
self._stream = stream
self.verbosity = verbosity
if title is None:
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self.title = self.DEFAULT_TITLE
else:
self.title = title

if description is None:

self.description = self.DEFAULT_DESCRIPTION
else:

self.description = description

self.startTime = datetime.datetime.now()

def run(self, test):

"Run the given test case or test suite."

result = TestResult(self.verbosity)

test(result)

self.stopTime = datetime.datetime.now()

self.generateReport(test, result)

#print(sys.stderr, "\nTime Elapsed: %s" %
(self.stopTime-self.startTime))

return result

X B ARG 2 HTMLTestRunner 2ERE > S28,  EEF_init_ ()HIaHTTERSH.

e stream: FEEA HTML MNRAR & S0, A,

e verbosity: &5 HEMZH, BN 1. WSS EEMHE, WA LS
Bk 2.

o title: fREMRXABIMFRE, ERILH None.

e description: & &l FI A, ERIAA None.

7 HTMLTestRunner 2K+, [FREH run() 772K 18 47 MR B4R il A 1. 12 2
run_tests.py SCAFAIR .

import unittest
from HTMLTestRunner import HTMLTestRunner

# Z UMK A BIeg B 3 LA B & T 49 test_case B &
test_dir = "_/test_case”
suit = unittest.defaultTestlLoader.discover(test_dir, pattern="test*.py")

if _name_ == "_ main__":
# % HTML & X 69 4R %
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fp = open("./test_report/result_html®,

runner = HTMLTestRunner(stream=fp,

title=""7 EH L nXMKE",
description="i247%3% . Windows 10, Chrome |

))

runner.run(suit)
fp.close()
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5, A open() VAT I result.html S0, H TS5 NS K. W% A result.html
S, Wl E Bh O ER 2, ORISR A% 45 HTMLTestRunner 25014646244 stream
SRJG, H HTMLTestRunner 259 ) run() 77 k14T A B . &5, <M result.html ¢

G

FTFF Itest_report/result.html S, K153 —5K HTML #3014k & . HTMLTestRunner

MRR S & 7-1 fros .

BEERITRS
Start Time: 2018-06-30 17:37:57
Duration: 0:00:18.103346

Status: Pass 2

JEfTERE: Windows 10, ChromefiliEss

Test Case Pie charts

o D D D
Test Group/Test case Count
test_baidu.TestBaidu 2
test_search_key_selenium
test_search_key_unttest
Total 2

Fail

pass
pass
o

Error

View

Detail

B 7-1 HTMLTestRunner M54

7.1.3 BEHIERNRIRE

UAEA IR 5 R A 3, RO EACR RIS AL AT 544 o i R i 44
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9 “test_casel” “test_case2” %, M KHARMERH X LA G BT A ) T RE o

1E490 5 Dhae MBI, B 2% X B B8 AR R B e B, T84 Be 5 2 B B4 il 441
I SCHIAR R ER UL IR 2 B R H . BT, FATek e — A %1iH & Python
R

Python FIVERA PiFh, —FIUfE comment, % —FAU{E doc string. R ¥ iEIERE,
Ja# TR R AT

FT7F Python Shell, U8 F T A%

>>> def add(a, b):
el e addQ & #HFEZRANS, FERBHANSH AL,
return a + b

>>> add(3, 5)

8

>>> help(add)

Help on function add in module _ main__:

add(a, b)
addQ & ELHAINL, & @B SHARG A,

>>>

EREFER T 7, arbasEst =g ¢ g ™ ™) @0 doc string ZRAY 7 ERE . X
FRERTE PR AN A SRR, RAED help()iEEREN A 28 R k.

[A 4 HTMLTestRunner 7] LAE2HR doc string 28R 38, ArbA, AT R fgh kel 77
TR X TR 22 )RR R AT

class TestBaidu(unittest.TestCase):
llllll E}zﬁ%‘ﬂmi& [ERERR]

def test search_key selenium(self):
"""" HEXpF: selenium "

def test _search_key unttest(self):
"""" kAT, unittest "
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PTG, EEWEER T, T ERE IR S s 7-2 Brs

o

Test Group/Test case Count Pass Fail Error View

test_baidu.TestBaidu: EEE=ME 2 2 0 0 Detail
test_search_key_selenium: " #E34F: selenium pass
test_search_key_unttest: " EEFE=F: unittest pass

Total 2 2 ] (1]

& 7-2 0 TR IR 15
7.1.4 MiXIREHR
R AR 25 ) A2 RS [ 5 ), B ARG B 2 B = 7 5 b — IR . W SRANAE
WA, Mo REEERIEEIT AT E F B Ik S A FR . XAE T AR R0,  FRAT 1 B i i
NI S B A R Z R, HHIEER & . MEEMAERER, BT
PAFRIREEAN R S Bz AT 8], R ER R, MEKEASEE,
7E Python ) time #& Bk ip R AL 1 28 Fh 5% I TR B A 1) 7 74, R IR B8 7 v i DA 58 X A

>>> import time
>>> time.time()
1530352438.7203176

>>> time.ctime()
*Sat Jun 30 17:54:14 2018"

>>> time.localtime()
time.struct_time(tm_year=2018, tm_mon=6, tm _mday=30, tm_hour=17, tm_min=54,
tm_sec=26, tm wday=5, tm_yday=181, tm_isdst=0)

>>> time.stritimeC%Y_%m_%d %H:%M:%S™)
*2018_06_30 17:54:39"

LIRS

o timetime(): FRICHHTHS [AIEK.

e time.ctime(): 4HETHS A FAF R IE A

e time.localtime(): 4TI A] [ struct_time JE .

o timestrftime(): FSRIRHCURTHS ], 0T DLEEIS (R4S A A 745 5

see more please visit: https.//homeofpdf.com



124 | Selenium 3 BEMLMRSLAE—FTF Python i35

FTFF runtests.py ST, i M &R

import time

if _name_ == "_main__":
# B L AT B AET )
now_time = time.strftime('%Y-%m-%d %H_%M_%S')
fp = open(”./test_report/"+ now_time +"result.html®, "wb")
runner = HTMLTestRunner(stream=fp,
title=""7 & knl XL,
description=":i247%3%. Windows 10, Chrome & Jg %"
)
runner.run(suit)
fp.close()

R stritime() 7735 AR E A% SR BCA AT H I E], JFIR{E 45 now_time A28, ¥

now_time JEILING (+) HHERIA AR S B3 4. ZU0s T e, TRV
BA R IR H R0 7-3 s

IR EMEE 27 FIh

G 2018-06-30 18_04_58result.html 2018/6/30 18:05 Chrome HTML D... 9 KB
€ 2018-06-30 18_05_17result.html 2018/6/30 18:05 Chrome HTML D... 9 KB
€ 2018-06-30 18_05_40result.html 1 Chrome HTML D 9 KB
€ resulthtml Chrome HTML D... 9 KB

K17-3 MR H

7.2 HIREEHNA

Hu gz 2 A s — AN E 2 ThRE, E5 5 mrh, N T IR, B
AN P BTG I AHE 2 — o T DS AR RS P 5t S, (B X R T T H gl
BHEZR SR IATHI P A Zhe, WS B S  REERS AT SR g K
TEF. XM EE ORI, BIRAEE IR ek, I il 2R Hod X 3 1 1
PR BAT R X

TR R A, LUK unittest S8 T2 8ULR .

see more please visit: https.//homeofpdf.com



7.2.1 BIRIRTN

$E7EF unittest¥ B | 125

H R HOCEMBURIEE “ SRR SO B E R IE AR, FrARAITRIT 8

— NI

7E unittest H, 8 FH IS ECEOHE SO R SEIL S HUAL T LG 2 4 5ReT DL, X B DAIZEL CSV
AE B, B —A baidu_data.csv (A4, WA 7-4 Fios.

S WPS &8 - & EanS- o e B e @ - o x
eis BN REeS 2R s = e FETE =z
=l w ~ W B baidu_data.csv x + o RO REEESS
Al - Q fx name
A B € D F
1 |na.|ne _Isearchfkey -
2 casel selenium
3 |casel unittest =
4 cased parameterized
5
6
7
8
9 -
baidu_data | + 4 il »
® @ m- pg- 100%-— O +

7-4  baidu_data.csv X4

AFH IR I TR, 5 ORI E T HETOREVE test_baidu_data.py

A

import csv

import codecs

import unittest

from time import sleep

from itertools import islice
from selenium import webdriver

class TestBaidu(unittest.TestCase):

@classmethod

def setUpClass(cls):
cls_driver = webdriver.Chrome()
cls_base url = "https://www._baidu.com™

@classmethod

def tearDownClass(cls):
cls.driver.quit(Q)
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def baidu_search(self, search_key):
self.driver.get(self.base url)
self.driver.find_element_by id(""kw').send_keys(search_key)
self.driver.find_element_by id(*"su').click(Q)
sleep(3d)

def test_search(self):
with codecs.open("baidu_data.csv®, "r*, "utf 8 sig") as f:
data = csv.reader(f)
for line in islice(data, 1, None):
search_key = line[1]
self.baidu_search(search_key)

if _name_ == " _ main__":
unittest.main(verbosity=2)

XA A 1) R, s A] LA baidu_data.csv ST A K = 2808 34T 0, U
R RUF .

test_search (__main__.TestBaidu) ... ok

Ran 1 test in 18.671s
OK

P IR e 2 — 2 M B HAT 1o FRATISATE, unittest fE L “test” Tk il ik
JHERRN DK, 0 AR AR — N IRTTVE T8 for 3R RS MU I 1
AT, DRI g 1 — 2 1 o

R IEANEEE, L, A7 10 26 8dE, N 1 REEPAT R A AT
PIPAT R T o BrBL, 10 58Xt B 10 25 s N &0, w3 1 2 308t il
BT RIE T, AL 9 2 EE MNNS B RPAT, I BLAE 2 Rrilisl I 6] 2%
UL T EART 2 B T B

import csv

import codecs

import unittest

from time import sleep

from itertools import islice

see more please visit: https.//homeofpdf.com



$E7E unittest¥ B | 127

from selenium import webdriver
class TestBaidu(unittest.TestCase):

@classmethod
def setUpClass(cls):
cls.driver = webdriver.Chrome()
cls._base_url = "https://www.baidu.com"
cls.test _data = []
with codecs.open("baidu_data.csv®, "r*, "utf 8 sig") as f:
data = csv.reader(f)
for line in islice(data, 1, None):
cls.test _data.append(line)

@classmethod
def tearDownClass(cls):
cls.driver.quit(Q

def baidu_search(self, search_key):
self.driver.get(self.base url)
self.driver.find_element_by id(""kw').send_keys(search_key)
self.driver.find_element_by id(*"su').click(Q)
sleep(3d)

def test_search_selenium(self):
self.baidu_search(self.test_data[0][1])

def test_search_unittest(self):
self.baidu_search(self.test_data[1][1])

def test_search_parameterized(self):
self.baidu_search(self.test_data[2][1])

if _name_ == " _ main__":
unittest.main(verbosity=2)

X—¥, H setUpClass() J7i%iZH baidu_data.csv CAF, 3534 SO0 b it £ 4 77 4% 2
test_data ZZH . 43 A AN [E] AR 7 VA A test_data HP R, RSE R .

test_search_parameterized (__main__.TestBaidu) ... ok
test_search_selenium (__main__.TestBaidu) ... ok
test_search_unittest (_ _main__.TestBaidu) ... ok
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Ran 3 tests in 18.549s

OK

MIREE ReT LR R, 3 M 4 E 3 S BIHAT 1. B4R AR e
TR AR RIE? 3Rk, TZEE T, SRR SRR 1 IRLE ) 2

(1) 80 7 Bl A . ANEA ARERIBEE SO, A2 AT B S A DI A 1] i 4 75 208
A BRI R R R, X R ANRE A

(2) ATTEYE . BRSOy 1 5 48y, HFse BRaM . £ CSV Hidli
b, FEASBEEDUARIIL A — SR et BRI Bl i 7 K 5] v i - test_data[O][1]
77 AORBUEE AR R 2 R, I SRAE CSV U alm A 1 — 268, 84 It B3R HL
2 I AR R e AL B 1 -

A ARAE D B A T 5 B AR 2 HAR B 4 70 BATTRIE I U A I AN FH R A B
W7, WEORAFNK R IR 2, B4 i I s A T BRI A S E

FEREEAN R/, SEBE T4z Ul Baibilid? ul B3l 2 s H -
(R Ff BRI P 1A o B A PR 237557 T 2 A K E RS ? H S A KB4
FIZhREIR D, W REEA RGE TR ZH 7 R BOCE M A G, AR AT RE=Z A R i
AL K2R, KGR MAR A SEEADANEE, SR Ly

fasin
3 o

BB HRA TR 7 A SRR DAL, XA S FH 2R B s

IR B S AT R AR AR TIR? AR, Hn—2 {3 e &
FUAT UBCEIEEE SO, Qs AT A IBAT I S AR, B B R S R

B

{

-+

7.2.2 Parameterized

Parameterized #& Python fJ—/NS8{LEE, [FIRY SZKF unittest. Nose A1 pytest B 551t

HESE.
GitHub #ilik:  https://github.com/wolever/parameterized.

Parameterized 7 ¥F pip %%,
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> pip install parameterized

S 6.3 TR T | AR, XK@ Parameterized SZILSH4k, .

import unittest

from time import sleep

from selenium import webdriver

from parameterized import parameterized

class TestBaidu(unittest.TestCase):

@classmethod

def setUpClass(cls):
cls.driver = webdriver.Chrome()
cls._base_url = "https://www.baidu.com"

def baidu_search(self, search_key):
self.driver.get(self.base url)
self.driver.find_element_by id("kw').send_keys(search_key)
self.driver.find_element_by id(*"su').click(Q)
sleep(2)

# @it Parameterized SILAHKA
@parameterized.expand([
('casel™, *selenium™),
(*‘case2™, "unittest’),
('‘case3”, "parameterized™),
D
def test _search(self, name, search_key):
self_baidu_search(search_key)
self.assertEqual (self.driver.title, search key + " BE#&%'™)

@classmethod
def tearDownClass(cls):
cls_driver_quit(Q

if _name_ == " main__":
unittest_main(verbosity=2)

IX B B e MR A 4
B2, S\ Parameterized & T [ parameterized 5.
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Hk, @it @parameterized.expand ()35 il ot 44 test_search().

1t @parameterized. expand() ', AN oA AT LA A A& — 25 A B . Jodd A B
Rz BRI . ENNSA B, il SHCR AN o AR -

7 test_search()', name Z#Uxt iyl B —F114#E, HP “casel” “case2” “case3” ,
FHK 72 SCIR A1 1 42 B s search_key 4000 B o2 28 — %115, B “selenium” “unittest”
“parameterized” , FKE SR T .

BJ5, {4 unittest [ main() 5%, W verbosity 808 2, it VR AHAT H &
AT RG], 2R R

test_search_0_casel (_ _main__.TestBaidu) ... ok
test_search_1 case2 (__main__.TestBaidu) ... ok
test_search_2 case3 (__main__.TestBaidu) ... ok

Ran 3 tests in 19.068s

OK

IR SE R T LLE R, KA 4E @parameterized.expand() T TG 4L AN ok G 1 IR
B, FreAAE T 3 SR A, test_search JyiE LRI B & Mk . S8k H
AN “0” . “17 27 RIX o3RS B, e E ) “casel”  “case2”  “case3”
W21 Sy 2% i 491 44 0k 14 5 48 HH B

7.2.3 DDT

DDT (Data-Driven Tests) s&%%} unittest B CMHAMELE Wi+ R EE . Fo - AN
F IR B R Rz AT — AR ], 8 H R s 2 AN A 5 .

GitHub #ilik:  https://github.com/datadriventests/ddt.

DDT ¥ pip %3¢,

> pip install ddt

[FIRE LT BEAE 20, KRG DDT Bk, G test_baidu_ddt.py 3CfF.

import unittest
from time import sleep
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from selenium import webdriver
from ddt import ddt, data, file_data, unpack

@ddt
class TestBaidu(unittest.TestCase):

@classmethod

def setUpClass(cls):
cls.driver = webdriver.Chrome()
cls._base_url = "https://www.baidu.com"

def baidu_search(self, search_key):
self.driver.get(self.base url)
self.driver.find_element_by id("'kw').send_keys(search_key)
self.driver.find_element_by id(*"su').click(Q)
sleep(3d)

# BBAAL R T K—
@data([“casel', "selenium™], [“'case2”, *"ddt'], [T'case3™, *python'])
@unpack
def test searchl(self, case, search_key):
print("%—4nX A% ", case)
self_baidu_search(search_key)
self.assertEqual (self.driver.title, search key + " & A3 %)

# SditE Aoy X =
@data((‘'casel', "selenium), (‘‘case2", "ddt"), (‘'case3", "python'))
@unpack
def test_search2(self, case, search_key):
print("% =anX A% . *, case)
self.baidu_search(search_key)
self._assertEqual (self.driver.title, search key + " BE& %™

# BB AT K=
@data({"search_key": *"selenium™}, {'search_key": “ddt"}, {'search_key":

"python™})
@unpack
def test search3(self, search_key):
print("% =amXA# . ", search_key)
self_baidu_search(search_key)
self.assertEqual (self.driver.title, search key + " & A3 %)

@classmethod
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def tearDownClass(cls):
cls.driver.quit(Q

if _name_ == " _ main__":
unittest.main(verbosity=2)

{f ] DDT 5 ERE LR LA
B, MRS Ed i @ddt 2R A AT 350

Hik, DDT feflt P ARTERSHL. KIEFI2 T =HSHlk, #4851, H—
MPoymdll, H=4Uu7 . [EIERMNE, FIW key ST ENSEE R — 2.

TSR F
test_searchl 1 casel  selenium__ (__main__.TestBaidu)
list() -> new empty list ... %—2nXA#: casel
ok
test_searchl 2 case2  ddt__ (__main__.TestBaidu)
list() -> new empty list ... %—ZnX)A#: case2
ok
test_searchl 3 case3 python__ (__main__ .TestBaidu)
list() -> new empty list ... % —#41nXA%|: case3
ok
test_search2_1 casel_ selenium__ (__main__.TestBaidu)
tuple() -> empty tuple ... %=2am&XA#l: casel
ok
test_search2_2 case2_ ddt__ (__main__.TestBaidu)
tuple() -> empty tuple ... %=2amXA#l: case2
ok
test_search2_3 case3_ python__ (__main__.TestBaidu)
tuple() -> empty tuple ... % =Z4LmXA%l. case3
ok
test_search3_1 (__main__ .TestBaidu)
dict() -> new empty dictionary ... %=4nXA#. selenium
ok
test_search3 2 (__main__ .TestBaidu)
dict() -> new empty dictionary ... H=4nXFA#% . ddt
ok
test_search3_3 (__main__ .TestBaidu)
dict() -> new empty dictionary ... %=410XA%:. python
ok
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Ran 9 tests in 39.290s
OK

DDT FFE SRR SO S8l . e B3 1 el SO s, Lh3RATT3E L i T 4l 5
PRI, DLRAEI G B A A A 75 90 B30 SO A2 n A 4 52 BB R 1 o

5, B% ddt_data_file.json 4.

{
casel™: {"'search_key': "python"},
“case2": {'search_key': "ddt"},
*case3": {"'search_key": "Selenium"}
}

7R 46 test_data_fille json SCPE 4L AT, (5 test_baidu_ddt py SCHE
S50 S

# S d Ak B JSON i

@file_data("ddt_data_file.json®)

def test search4(self, search_key):
print("%wanXAe . ', search_key)
self_baidu_search(search_key)
self._assertEqual (self.driver.title, search key + " BE& %™

7ER, ddt_data_file.json SCf4F 7% 5 test_baidu_ddt.py BZER—H% N, 50555
5E ddt_data_file.json SCHE R 4E o

Bk 45, DDT b2 FE yaml #% = 4dE SC k. A4 ddt_data_file.yaml 3044

casel:

- search_key: "python™
case2:

- search_key: "ddt"
case3:

- search_key: "unittest"

7E test_baidu_ddt.py ST 54 il A 41

# Hd Atz yaml ST+
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@Ffile_data("ddt_data_file.yaml™)
def test _search5(self, case):

search_key = case[0][''search_key'"]

print("% zZanXAs . ", search_key)

self_baidu_search(search_key)

self.assertEqual (self.driver.title, search key + " BE#& %™
KHEMBMES EE JSON U FrAE, Ry RE— 2% B A A [{'search_key':

'python'}], Fir CAEAREY 248 2 s+, I 75 Z2iEid case[0]["search_key"] 75 K HL o

7.3 Boh&AEHMFINEE

H 3l R IEIAEThRE 2 H AT B M EEF R —, M ENMRAFLET e Rz
Ja, AT AR B AR AR TR IR . SR, X B R RIS IR R AN R
T unittest 199 &, ANk, FRATUSART LGB unittest 4561 .

SMTP (Simple Mail Transfer Protocol) & ]Sl 4 b, A& — 4t iR 2] H (1)
HhE AR B AR, RT A A AR 8 77 20 Python B smitplib #ERIE {1 f] 51K AP
FA RSB R IE MR ThRE, & X SMTP 347 T faj i 2

ESEPURIBIBAThEEZ T, T EAN T — AN SERh AR . R HA N RIEM AR Z 7T, Bk
FEA A A KA I8 3R IR I (i www.126.com) BT FFHEFE %
Ui (4n Foxmail) , B H CRIMFEIKS o G R MEARE iy, Ui 7 A A R 25 2 H
bk (i osmtp.126.com) o ARSI W AHIRE . BRAER TR IE S, LR INB RS, RP
iR Python SEILAIAHELEThAE, 7R EIK B XEER.

7.3.1 Python BRI & EEREINEE

FEFIEMEPER, BRIAS Z@ANIESCAE, B AT A InIPIE NS i INp 55 . X BLERATT 23
ST AR 35 A D9 1R SO A 2EAT A3

1. KFEpFEL

import smtplib
from email.mime.text import MIMEText
from email .header import Header

#H A AAF A
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subject = "Python email test”

# %5 HTML £ AL 84 w4 1 ST
msg = MIMEText("<html><hl1>44F! </h1></html>", “html", “utf-87)
msg[“Subject®] = Header(subject, “utf-8")

# AR EAE

smtp = smtplib.SMTPQ)

smtp.connect(*'smtp.126.com™)

smtp. login('sender@126.com™, "al23456'")

smtp.sendmail ("'sender@126.com*, ‘‘receiver@126.com™, msg.as_string())
smtp.quit()

B4, P email BEHUTRHIE MIMEText 28, € SCRGRMBAFRIIESC. %20, BLA GRS,
SR, A email BRI Header 28, 5@ SCHIARI 32 AN 4 T 25 2

smtplib #EH T AB M. connect() s V45 E R AIIRARAR 555 login()J7 ik di & %
HIS T FOIK 5 A Y ;- sendmail ()51 € A AL WefE N, BLRIRARRIESS:  quit() 5%
TR AR R 55 & A 4

B NS, AT BIEEPEA A AE 7-5 B

Python email test

{R4F!

7-5  BEFENAE

2. R R o eR A

import smtplib
from email._mime.text import MIMEText
from email.mime.multipart import MIMEMultipart

#OERAE £A

subject = "Python send email test”
# K IE 6 A

with open("log.txt", "rb") as f:
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send_att = f.read()

att = MIMEText(send_att, "text", “utf-8")
att["Content-Type'] = "application/octet-stream”
att["Content-Disposition'] = "attachment; filename="log.txt""

msg = MIMEMultipart()
msg["Subject™] = subject
msg.attach(att)

# K% R

smtp = smtplib.SMTP()
smtp.connect("'smtp-126.com™)

smtp. login(*'sender@126.com™, "al23456™")
smtp.sendmail (""'sender@126.com™, "receiver@l26.com™, msg.as_string())

smtp.quit()
7 AR R R A R R A — 28

B, BN . i MIMEText 28, & SURIEMEAEIIESC . #a, DL gD,
Content-Type fi& 7 FH 1 ”ﬁ%’éﬂ‘ 1; application/octet-stream 7k i3t il 74 ; Content-Disposition
i oA SO ;- attachment; filename="log.txt" & & {4 1930144

A5, A MIMEMultipart 28 SCHBAE) 328, attach() 48 & FAHE 2.
e, IS smtplib B ERRY, AIEEFE S S — AN A E
s B SR B 7-6 B

<< EE BE | EESRE | ®BE e | ER | fhch v | BaRl v | BEE v

Python send email test
F <m——— 126.com >

/

14 EEHE

B 7-6 W
7.3.2 H yagmail & BB+

yagmail #& Python [J—ANEE =772, AT LALRFRATTLATE S a7 510 7 V252 B H 2h Rk lp A
.
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GitHub i H #bhik:  https://github.com/kootenpv/yagmail .

Hxt pip fr &%k,

> pip install yagmail

T SO BRI 1 A B R SR R R 9]

import yagmail

# OEEIRA RS2
yag = yagmail _SMTP(user="sender@®126.com', password="al23456",
host="smtp.126.com")

# R4 IE ST
contents = ["This is the body, and here is just text http://somedomain/image.png”,
"You can find an audio file attached."]

# KA R
yag.send("receiver@l126.com”, "subject®, contents)

EILVUATARRY, RAGEE BRG] REKE 7o A7 7 AT A, X E AR s A
B 2 R T

ANERARLE Z A F P RGR I, 84 R B ACHAE TR —A list FpEITAT .

# KA
yag-send(["aa@126.com", "bb@gq-com*, "cc@gmail .com™], "subject®, contents)

ISR AR SOE AT BRI, B4 R FHRE A AR AR R AT

# KA R
yag.send("aa@l26.com®, "subject®, contents, ["d://log.txt","d://baidu_
img.jpg”1)

FAh, LT list 4852 2 AN yagmail PEAR AL T A3 BRI AGAD o
7.3.3 EEBEmLEMMHINEE

FE5: 2] T el FH Python SEELAGEIRAE 2 )5, BATE R 755 DhRe 4 s 2 B 20 A6t mi H o
RIAT . FTJF run_tests.py SCfF, BERISaT .
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import time

import unittest

import yagmail

from HTMLTestRunner import HTMLTestRunner

HICM K AR VE A WA L 3£ 2] 45 52 WR 4R
def send_mail(report):

yag = yagmail _.SMTP(user="sender@126.com",
password="al23456"",
host="smtp.126.com")

subject = £, AIHLAXRE"

contents = "EX, FEHMAE,

yag.-send(“receiver@l126.com”, subject, contents, report)

print("email has send out %)

__name___ == "__main__
# Z UMK R B89 B Sk S AT B &
test_dir = "_./test_case”
suit = unittest.defaultTestLoader.discover(test _dir, pattern="test_*.py")

# FRELL AT A A Ao 1)

now_time = time.strftime('%Y-%m-%d %H_%M_%S')
html_report = "_/test_report/® + now_time + “result_html*
fp = open(html_report, “wb®)

# A H HTMLTestRunner, 3iz47m|iX )7 4]

runner = HTMLTestRunner(stream=fp,

title= Ef"‘ﬁ?’zﬁ“ "é" 5
description="iz47%%%: Windows 10, Chrome #|J} %"
)

runner.run(suit)
fp.close()
send_mail(html_report) # Zi#EiR%

FENFE T AT L FE T LAY R 9 36
(1) 58 GRS o, B 45485 html_report, @it HTMLTestRunner 3z 473

LA SE VN RIS R

(2) W send_mail() &%k, F£4E N html_report S04, 7 send_mail () p& &, 301K

AR B BB A% 2 36 S BB A o
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AT AAFE IR & B A 2 3 SRAE AR IE SO A& e 2 P9 HTMLTestRunner 4
HAE R RIS 51 T Bootstrap FExUZE, A/ENERIFIESC “HE” EIFTI, &FEHREAE
Ko BTUME MM RIEE GG, M 8 B s IR S s 7-7 Bros .

& EsE S || =
S 17, EEREE
REAT—, )
ot - S ¢
g 5
X, WERE

a3

it

L.

REE

0 peE

) 2018-07-0423...
Lo

77 RS el R
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Page Object

Page Object & Ul A #h4LmliX R B & FRARAEZITEXNZ—, €1 245 5460
AR I E L, ENXAG F 52T S5093E4E, M mPE Sn X 8 5] 69 7T 4
P,

8.1 1AIH Page Object

79 Web T 4 5 IR, 75 ZEE AR 1% Web DU G . SR, a0 SRAE MRS
LR Web T EITCE, ARG5S 1, DY Ul 24 H 225,

Page Object J 4114 8-1 FiTr

page X G —NEERZIENE: L2 NRRI) S, page X Godid B2 - b & A il
o Fk, BENHRE-NSTRENED, HFREE DR IRERE . v — A SOk
FERF, MiZiEid— M7 77 (Accessor Method) SEBLZ 44 6 FOSRBL SR ], 56 HE B 24
A RAE, FREH N 48 R s AT R B T7 54 . page X GN 4 AEAE GUI 54 A &
W AERAE AR (AT B e T

—AMFIREIENE, RS BRI TCER, page Xf R AR 2 K A 284K,

RAEIZAE & page X%, (HIF AN EIRE %‘&ﬁﬂt’l‘ﬁﬁii#’l\lj‘ﬂﬁﬂ% i,

DU A 2R TG R AT LS g — A page X Go 2503200 (1 H f) et i8 i 45 U e,
Ak LT B HTRE Py iR A B 225 8 X
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FIFRRY

ETAPIEZ
FHTMLES

- selectAlbumWithTitle()
EAMAPIRRT —— Cintist0)

updateRating(5)

Page Object
Page Page

findElementsWithClass( album")

findElementsWithClass('title-field")

getText()
click()
findElementsWithClass( 'ratings-field")
setText(3)
HTML
Wrapper
tithe: Whiteout
artist: In the Cowntry fithe: Curg Miegro
rating: amist: Moacir Santos
ratimg:

8-1 Page Object J5iFf

Page Object & —Fh i it =, £ B ST K o NI AR X Fh i v ok g 5 A
Page Object B 1Z# 4 LA T J5 AT T -

Page Object Bi1% 5 T8 H »

HIEMT 454, 40 PageObjects B G % %, PageModules X 3 5T [T A 75 .
HEMRN 2, N5 HEA A%
FERTRERIIG OL T B IEREAR AR .

AN EH OB B A

FEIBAT IR FEN S A%, ARG

AN TR E B AR Selenium.

8.2 =L Paget Object

N HIRA PR IR 5 S X A
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8.2.1 Paget Object f&j & SC 4l

CAE 205, ARBERATA G A .

def test baidu_search_casel(self):
self.driver.get(self._base url)

self.driver.find_element_by id('kw™).send_keys(*'selenium™)
self._driver.find_element_by id('su™).click(Q)

def test baidu_search_case2(self):
self.driver.get(self._base url)

self.driver.find_element_by id('kw™).send_keys(*unittest™)
self._driver.find_element_by id('su™).click(Q)

def test baidu_search_case3(self):
self.driver.get(self._base url)

self.driver.find_element_by id('kw™).send_keys(‘‘page object')
self._driver.find_element_by id('su™).click(Q)

KBRS f K 1 ) R A = 2 IR ) R RG] T e s B R AR A . IX ok
MR, e R e SR B S, BN, id=kw KA1, A B E A 5%
X At ZEAE = 2 M B el AT e . B, BATE B Sh AL B A7 L 2 0Bl
B, T UL AR AT BERSNE AL, A4 st 3w B sh Al B R 4Eg oA .

Page Object B TH A IR IE LR EN SR BFAT R, XA R i BRI 4F
A e R R AR, A TR 4ES page JZFITCER AL, AT B 500 AE MR LEI 150 ] 24
HAEH] 7 IXEe e R . RS MBI, AT B0 TR R A0 E A 1 o

BJ% baidu_page.py 31, AR,

class BaiduPage():

def __init__ (self, driver):
self._driver = driver

def search_input(self, search_key):
self._driver._find_element_by id('kw'™).send_keys(search_key)

def search_button(self):
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self.driver.find_element_by id(*"su').click(Q)

T, G BaiduPage 25, 7£__init_ ()WI4AAL 7 VA H 42U S 4 driver FEIRAE 25 self.driver.
SRJG, 3935 search_input() /792411 search_button() /7325, EALIFHRME TR . X HAEHE R
PR —ANDUm Rl ge AR R e s, E B A nRE RSN TE. MIn R EN
TR R A SRS, R TR 4Ey X B 7R RT, AN T B 5RO I AN T T A R e 3% A1) 13 P
T

from baidu_page import BaiduPage

def test baidu_search_casel(self):
self.driver.get(self._base url)
bd = BaiduPage(self.driver)
bd.search_input(‘“'selenium')
bd.search_button()

def test baidu_search_case2(self):
self.driver.get(self._base url)
bd = BaiduPage(self.driver)
bd.search_input(“'unittest')
bd.search_button()

def test baidu_search_case3(self):
self.driver.get(self._base url)
bd = BaiduPage(self.driver)
bd.search_input(‘’‘page object™)
bd.search_button()

el A BaiduPage 28, SRJEAER MBIy BaiduPage 5% A\ DKZ),
IXFE AT AR A AT P 2 3 e R D7 v ok B BAR IR IR A 481 1 o SRS B A gl 2 DK
B E R e R E AL . WHRAREERE E M AME, A XA search_input() 77k FE& N
HR B FRIN], FEATE B IC0 H FEHNAE A2 a i) 47 11

8.2.2 p4i# Paget Object %

57 T Page Object B it A5 s B A JR B, JXAE K 70 R B et ok 1 AN U At
BRI ok 7 — 2 . i, T[ESEZHAE. D% MG R TS 4 2547
FRRSEIR], BUEE AN A A SEAE Page JZ BT X RN ERAE T R BEAT B2, AR5 7 LR 1)
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WHBIFGIH . ATl Page E R ZE N8, FRA M —Lb it
B base.py X, WA,

import time

class BasePage:

Lk Page &, #HE—REAFE

def __init__(self, driver):
self.driver = driver

# T RE
def open(self, url=None):
if url is None:
self.driver.get(self._url)
else:
self.driver.get(url)

# id &4
def by id(self, id)):
return self.driver.find_element_by id(id )

# name Az
def by name(self, name):
return self.driver.find_element_by name(nhame)

# class &1z
def by class(self, class_name):
return self.driver.find_element_by class name(class_name)

# XPath fx
def by xpath(self, xpath):
return self.driver.find_element_by xpath(xpath)

# CSS & 1%
def by css(self, css):

return self.driver.find_element_by css_selector(css)

# R title
def get_title(self):
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return self.driver.title

# R E text, kA XPath Z A%
def get_ text(self, xpath):
return self.by xpath(xpath).text

# AT JavaScript F A
def js(self, script):
self._driver._execute_script(script)
)7 BasePage 51E NI Page KIMAE2L, 7E BasePage 8 3¢ —Lb77ik, XEET7ik
S RATEM B B 25 2.

o open()HVERTHHMIT, eEl—4 url 2% BRI None. WHE url 20N
None, NERIASTH T2 5E LAY url. FYJ5 416725 L url A8,

e by id()F1 by name()75i%. FATHNIE, Selenium FRELHITTEEMTIERK, XH
7 A, HORON T AR g R N

e get title()F1 get_text() /7 i%. XEETVERAES HAMLNNAR 25 R 7%, ]
PLE X AE BasePage 257, T EER AL, get_text() ik BT R BN, KH
2RI XPath 5E£7

AR, BABE T LIRS B O KR35 2 (197153 BasePage 2.
&% baidu_page.py 1.

from base import BasePage

class BaiduPage(BasePage):
""" 7 & Page B, B AR @HERMEH G LA
url = "https://www.baidu.com"

def search_input(self, search_key):
self.by 1d("kw").send_keys(search_key)

def search_button(self):
self.by id("su™).clickQ
)% BaiduPage.py 254k 7k BasePage ¢, & X url 225, 23 open() 5 = .
XERERA MG NG ADNIRSORE S BU ARG, BB R E R
R A Re s Aok, (H/NBI AR IR A N B e VR R 2 e i it /NIRRT A0SR IR
RENDLEVREE, N T iEREh RS R, ANISE T st FEIXAME) T, open() 7772
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e “HRAIBUEIRE” . open() AT AT selfurl w2 “rRM” TP E SR url 2
TR 1) open() 7V FH I o

fE search_input() 1 search_button() 75 i HAf H 1 SC2K 1 self.by_id() & RE it Lt
JRAEH Selenium 77y % T AN

FEM B, {3 ] BaiduPage 28 K& ir 4k 7 ) SR K 7 2

import unittest

from time import sleep

from selenium import webdriver
from baidu_page import BaiduPage

class TestBaidu(unittest.TestCase):

@classmethod
def setUpClass(cls):
cls.driver = webdriver.Chrome()

def test _baidu_search_case(self):
page = BaiduPage(self.driver)
page.open()
page.search_input(“selenium™)
page.search_button()
sleep(2)
self.assertEqual (page.get_title(), "selenium_#&EH L")

@classmethod
def tearDownClass(cls):
cls_driver_quit(Q)

if _name_ == "_main__":
unittest_main(verbosity=2)

PRI B2 1 T 3R I E AL, i LAFE S 5 S I 22 05 (AN, 24 75 EE ) 20> Page
K, Rk et A a9z, mt ] B iz h iR gt ik 1.

8.3 poium Mix &

H 4t

poium & —M3ET- Selenium/appium ] Page Object )%, K HIHF 2 ik T Page
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SCHF pip %234
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> pip install poium
8.3.1 EAEH

{1 H poium H 5 baidu_page.py-.

from poium import Page, PageElement

class BaiduPage(Page):
""" 7 & Page B, B AR @HERMENGLE
search_input = PageElement(id_="kw')
search_button = PageElement(id_="su")

f1% BaiduPage 25, {4k poium JF 1) Page 25. 1 | PageElement 255 L& &
K7, FFMRIE 2575 & search_input £l search_button. iX BLAY B3 e K 2@ Az, IR B TCRXNE,
TCE M BAREAETYRAE N B b 52 5, X T IN4F 4 Page Object (1A, Koo REM S

TR R
FEI L B A Y G

from baidu_page import BaiduPage

class TestBaidu(unittest.TestCase):

def test baidu_search_casel(self):
page = BaiduPage(self.driver)
page.get('https://www.baidu.com™)
page.search_input = "selenium"
page.search_button.click()

455\ BiaduPage 35, &AM ERIKEN. SR)5, WA get()J7iE Vi URL, %51k
Page &4 fit . 4% T K1 H] BaiduPage 255 X 7c 2% &, Bl search_input 1 search_button ,

SCHILAR IS AR g A AT R T AR
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8.3.2 HZMAZE
A T G M A poium, 7RI TR R T 0 — g AT
1. X¥WHREH %

poium SZHF 8 FiE 7 5 Ko

from poium import Page, PageElement

class SomePage(Page):
elem_id = PageElement(id_="id")
elem_name = PageElement(name="name")
elem_class = PageElement(class_name="class")
elem_tag = PageElement(tag="input”®)
elem_link_text = PageElement(link_text="this_is_link")
elem_partial_link _text = PageElement(partial_link text="is_link")
elem_xpath = PageElement(xpath="//*[@id="kk"]")
elem_css = PageElement(css="#id")

2. ZEAEAREE

I timeout ZEMT 1% B TR BN ITE], ERIACA 10s.

from poium import Page, PageElement

class BaiduPage(Page):
search_input = PageElement(id_="kw", timeout=5)
search_button = PageElement(id_="su", timeout=30)

3. RBEAEHR

H—A Page K XHIcRAE® S0, AAUEERSRIG Inay v, XA DUE
describe Z%{.

from poium import Page, PageElement

class LoginPage(Page):

PageElement(css="#loginAccount”, describe="/AF %&')
PageElement(css="#loginPwd", describe=""%%")

username
password
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login_button = PageElement(css="#login_btn", describe="%F4z41"")
user_info = PageElement(css="a.nav_user_name > span', describe="# F{z&")

i E ORI, describe ZHUFICSEFRE S RN T oo R E AT EE .
4. RAZ—AAFE

MIRATEE N — RIS, A LUEA] PageElements 2.

from poium import Page, PageElement

class ResultPage(Page):

# AL —HAFK

search_result = PageElements(xpath="//div/h3/a")

poium % K 4k T Page JZI5E X, BRIt 4k, Bkt TR Z 1) API, 1 PageSelect
Ffaifh 7 N R AL RS . 2 v LLE GitHub T H R A E A (S S . BT, poium C&fE
Web H Z0ACITH 15 2] 1 ARG IR o
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pytestE JT M HE LS

A5 T unittest £UNKERZ )G, A LZF ] pytest "B7 EERLHF LM, pytest
R—ANBZFBEANKER, Bm@E ZE, mERBET B EFHYT R, RANT unittest
FEA Web 8 S 4L i B g — 2 R 2

9.1 pytest & HHIF

pytest B 5 3ufi:  https://docs.pytest.org/en/latest/.

pytest SCHF pip k.

> pip install pytest

I pytest 2’5 — AN AN G, A1 test_sample.py U

def inc(x):
return x + 1

def test_answer():
assert inc(3) == 5

XTI Ao inc()RRERI— /\’%ifi X, ¥R[A] x+1. test_answer() Az
FB, A inc)iEHESECN 3, i assert Wi iR [AI45 R 2B N 5.

PR oRB TR, U3 test_sample.py SCHEFTE H 3%, $UAT “pytest” v .

> pytest

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
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rootdir: D:\git\book-code\pytest sample\first_demo, inifile:
collected 1 item

test_sample.py F [100%]

FAILURES
test_answer

def test_answer():

> assert inc(3) == 5
E assert 4 == 5
E + where 4 = inc(3)

test_sample.py:9: AssertionError
1 failed in 0.15 seconds

“pytest” A AE %A% pytest W EHE B BRI AE BT \Python37\Scripts\ H 3%

T F R, MEIRCERSZF] T pytest B0 AL B N B 56, A4 unittest
—FEDAZIB A, R, fHH assert Wi thHLAEH unittest FEAL WS 5 v T I R

Ak, eEtAE RN, RPN SRR R E L T LA “test” k. X HEIEPAT
“pytest” iy A0 HBA T8 WS AT ABAT test_sample.py ST R, BRINZ S 44
PL “test” H3ko

RETT 4 unittest — 4%, I8 main() A EPATIHBIE ? 45807 LA, pytest [FIFESEAE T
main() /7% .

import pytest

def Inc(x):
return x + 1

def test _answer():
assert inc(3) == 5

if _name_ == "_main__":
pytest_main()

main() 7 VEBRIABAT BT SO A DL “test” FRLA 4. BUAE R LA E#EAE IDE iz
AT T .
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9.2 pytest WEKFRGE

IARRATEZ B 7 unittest (935, % 2 T IAHESE oh (M & th DR FAR, BT LATE
=2 2] pytest B EEEMA VL, KX E 5 unittest 2 (8] AN FIRPAT
9.2.1 W5

fE unittest 5o AHEZE 34 T E WS U7k, W assertEqual() . assertIn()
assertTrue(). assertls()&5. pytest H.ICIlAHEZL FF A TRAE L TTIWT 5 5%, T2 AT H
Python [] assert 4T = .

BIZE test_assert.py 014

# k. ATHHakb fAmes
def add(a, b):
return a + b

# ek B THBF
def i1s_prime(n):
ifn<=1:
return False
for 1 in range(2, n):
ifn%i==0:
return False
return True

# MR
def test add_1():
assert add(3, 4) == 7

# MRRARSF
def test_add_2():
assert add(17, 22) = 50

# MIXKFRET
def test _add_3():
assert add(17, 22) <= 50

# MR TRET

def test _add 4():
assert add(17, 22) >= 38

see more please visit: https.//homeofpdf.com



BOE

# MK A

def test _in():
a = "hello"
b = "he"
assert b in a

# MR @
def test not_in():
a = "hello”
b = "hi"
assert b not in a

# FWr 2 LA True
def test true_1():
assert is_prime(13)

# F| B 25 A True
def test_true_2():
assert is_prime(7) is True

# FIW R L RA True
def test _true_3():
assert not is_prime(4)

# FIBTRERA True
def test true_4():
assert is_prime(6) iIs not True

# AW 2% % False
def test false 1():
assert is_prime(8) is False

pytest B TMINHESE |

153

LTI AR T pytest Wi E B R, {5 D) Python HYIE ST 5 M G 8 7 RITAT B fa SE I

AN FIEHE SR T =

9.2.2 Fixture

Fixture 8% HIROS AT MK eR &, M SEAN R P S A BEAT )30 1 B8 S5

WIS, A% test_fixtures_01.py 1.

# e SE
def multiply(a, b):
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return a * b

# =====Fixture========
def setup_module(module):
print(*'setup_module >'")

def teardown_module(module):

def setup_function(function):
print(*'setup_function------ >™)

def teardown_function(function):
print(*“teardown_function--->")

def setup():
print(“'setup----- >'")

def teardown():
print(*"teardown-->")

# =====PX JA f|========

def test multiply 3 4():
print( test_numbers_3_4%)
assert multiply(3, 4) == 12

def test multiply a 3():
print(“test_strings_a _37)
assert multiply(ta®, 3) == "aaa"

TX B T A R ) R ok B 0 1) Fixture

e setup_module/teardown_module: 7E4FI S, ERTAMEHGIPITZ iS5 25
PAT .

e setup_function/teardown_function: 7E&EANINA R B2 BT 5 2 )5 AT .

e setup/teardown: TERFMNIRREZ BT 52 EHAT. XA VLR CUER T
K%

BATERWTR,

> pytest -s test_fixtures_01.py
test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
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rootdir: D:\git\book-code\pytest sample\base used, inifile:

collected 2 items

test_fixtures_01l1.py

setup_module
setup_function------ >

test_numbers_3 4
-teardown-->
teardown_function--->
setup_function------ >

test_strings_a 3
-teardown-->
teardown_function--->

teardown_module========

2 passed in 0.02 seconds

155

pytest J& 37 FfH NS, FAELZILL “Test” 3k, HEEFRRE. 3NN
KIS T, Fixture (FEIN T . B% test_fixtures_02.py 1.

# e SR
def multiply(a, b):
return a * b

class TestMultiply:

@classmethod

def setup_class(cls):
print(“'setup_class======

@classmethod

def teardown_class(cls):

print(**teardown_class

def setup_method(self, method):
print(*'setup_method-----

def teardown_method(self, method):
print(*"teardown_method-->>"

def setup(self):

print(“'setup----
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def teardown(self):
print(*"teardown-->")

# =====PX JA f|========

def test numbers_5 6(self):
print(~test_numbers 5 67)
assert multiply(5, 6) == 30

def test strings_b 2(self):
print(“test_strings_b_2%)
assert multiply("b®, 2) == "bb*

X HL R ] B SRG AT 15405 (4 Fixture.

e setup_class/teardown_class : 74 FiMHAZE 146 5 45 RN AT
e setup_method/teardown_method : 7E&FANIINA 7 VA 65 45 R 04T .
e setup/teardown : TEREANINR T VAT UG5 AR AT, [FIFRERT CAVE R T ek 2

BTSSR

> pytest -s test_fixtures 02.py

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
rootdir: D:\git\book-code\pytest sample\base used, inifile:
collected 2 items

test_fixtures_02.py
setup_class=========>
setup_method----- >>

test_numbers_5 6
-teardown-->
teardown_method-->>
setup_method----- >>

test_strings_b 2
-teardown-->
teardown_method-->>
teardown_class=========>

2 passed in 0.03 seconds
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923 ZH

2 —2H R A A ] s AR B s i, e mT D S8k i 7 s IR B R S .
pytest & & & T RS HALET, AT AN HIE . % test_parameterize.py SCF.

import pytest
import math

# pytest 5t
@pytest.mark.parametrize(
"base, exponent, expected",
[(2, 2, 4),
(2, 3, 8),
@, 9, 1,
0, 9, 0)1,
ids=["casel', '"case2'", "case3", "cased']
)
def test pow(base, exponent, expected):
assert math.pow(base, exponent) == expected

R 5 unittest (S BUALHG1-3510L, T pytest.mark.parametrize() /5% 1% B S 3.

“base,exponent,expected” FKE X SH M4 @i HA € L SHE, B—oudEs
A& — 25 M ) 4 FH A o ids 28GR IA N None, BT 5@ SCIUR FH 61 1) 44 7

math B ) pow() VAR TiH5H X (Y y K75 FI1E.
BT R

> pytest -v test_parameterized.py

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 —-
c:\python37\python37._exe

cachedir: _pytest cache

rootdir: D:\git\book-code\pytest sample\base used, inifile:

collected 4 items

test_parameterize.py::test_pow[casel] PASSED [ 25%]
test_parameterize.py::test_pow[case2] PASSED [ 50%]
test_parameterize.py::test_pow[case3] PASSED [ 75%]
test_parameterize.py::test_pow[case4] PASSED [100%]

4 passed in 0.14 seconds
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“v ZEAEIME AT . ARE ids ZERISRT .

test_parameterize.py::test_pow[2-2-4] PASSED
test_parameterize.py::test_pow[2-3-8] PASSED
test_parameterize.py::test_pow[1-9-1] PASSED
test_parameterize.py::test_pow[0-9-0] PASSED

9.2.4 BITALR

[ 25%]
[ 50%]
[ 75%]
[100%]

pytest #& At 1 & SO AT NI F, AERTT 6T D2 B — L824, B,
“-s” ZHAT ORI, ANRTHHTENME B “v” SEOH TR # ik

it “pytest --help” A LA H FE ).

> pytest—help

pytest I LIS HLLACZ , THI RN HE TS
1. BATEZART AXFH E XA B

> pytest -k add test_assert.py

test session starts

platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0

rootdir: D:\git\book-code\pytest sample\base used,

collected 11 items / 7 deselected / 4 selected

test_assert.py ...

4 passed, 7 deselected in 0.12 seconds

inifile:

[100%]

7F 9.2.1 17 test_assert.py XfFH, FATE TR ZMAAHE, Hoh 4 25T add()
TiRel, FEEAMRHBIM AR FAE T “add” F&S, B By blh@st “-k” ki@

TELAFRTEE “add” MR .
2. WMk egiE AT TR

> pytest -g test assert.py

11 passed in 0.03 seconds

T T HED TIRZAERE, “-q” HRED s
ﬁ*éo
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3. R BI—FnXAA L, REEERGK

> pytest -x test_fail.py

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
rootdir: D:\git\book-code\pytest sample\base_used, inifile:
collected 2 items

test_fail.py F

FAILURES
test fail

def test fail():
> assert (2 + 1) == 4
E assert (2 + 1) == 4

test_fail.py:5: AssertionError
1 failed in 0.16 seconds

AR B B B2 A A, 2 I 2 R I P B, 127 S i i i 1
XA BIE AT, A2 GRS AT I T I 51

4. FATMK B F

> pytest ./test dir

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
rootdir: D:\git\book-code\pytest sample, inifile:

collected 2 items

test_dir\test _file 0l1l.py . [ 50%]
test_dir\test _file_02.py . [100%]

2 passed in 0.15 seconds

MK H 3% BE AT DL 2 A AT B 42 (o test_dir ), T DLAR B 48 X B A2
D:\pytest_sample\test_dir) .
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5. M ERF HPAT

> pytest test_fixtures 02.py::TestMultiply::test numbers_ 5 6
test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0
rootdir: D:\git\book-code\pytest_sample\base used, inifile:

collected 1 item

test_fixtures 02.py . [100%]

1 passed in 0.05 seconds

X B R Eis1T test_fixtures_02.py A4 TestMultiply 25 R [ test_numbers_5_6() 77723,
AR RARNTNEL A “” g akE.

6. i@iE main()7 FHIEATR] K

import pytest

if _name_ == "_ main__":
pytest_main(["-s", "./test _dir"])

O%E run_tests.py SCfF, TESCHFRIBIE BAHTE R S, BNSEOVEE T — IR
9.2.5 HRUMIXIRE
pytest S HFA= B2 g U AR P o

1. 2% JUnit XML X #

> pytest ./test dir -—junit-xml=./report/log.xml

XML 2870 ) 1 75 B AT AEMO R G5 5, 7 (R AT PR LT P 504 2 1 ROk
. XML R IR 5 ] 9-1 .
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[ DAclass_pyse\new_book\pytest_sample\report\log.xml - Notepad++ - [m] X
HHF) R\EE BREG) #mEN ®EN) EBESL R’RED 150 =M ETR BEHE) ' aw) 2 X
8 = s lls & [ |t g 2% | BR|IS1ETEED ®| @ (B
A 1ez. xnlE I

1 EI}<?xml version="1.0" encoding="utf-8"?><testsuite errors="0" failures="1l" name="pytest" a

2 setup function------ &gt;

3 test_numbers_3_4

teardown_ function---&gt;

</system-out></testcase><testcase classname="test fixtures 01" file="test fixtures 01.

test_strings_a 3

teardown_function---&gt;

teardown module====:
: </system-out></testcase><testcase clas sname="test_fixtures 02.TestDemo" fi'_e="test_fix

10 setup method----- &gt;&egt;

12 test_numbers 5_6
13 teardown--&gt;
14 teardown method--&gt;&gt;

15 </system-out></testcase»<testcase classname= "test_fixtures 02.TestDemo" file= "test_fix
16 setup----- &gt ;

1 test_strings b 2

18 teardown--&gt;

iz teardown_methed--&gt;egt;

20 teardown class== &gt;

o P S I 3 S S TN TR = I TS T I R B
< >
eXteilength:2,999 lines: 27 Ln:1 Col:1 Sel:0|0 Windows (CRLF) UTF-8 INS

9-1 XML A&l

2. ERELMNEXBE

> pytest ./test _dir --pastebin=all

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 --
c:\python37\python37.exe

rootdir: D:\git\book-code\pytest sample, inifile:

collected 2 items

test_dir\test_file_0l.py . [ 50%]
test_dir\test_file_02.py . [100%]

2 passed in 0.03 seconds
Sending information to Paste Service
pastebin session-log: https://bpaste.net/show/6laabfff6cfd

IAAREE AT A i — ) session-log 4%, &R, BN AT, &5 3] —5K HTML
# 2P HR , aniEl 9-2 Fiow
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B show at bpa ® +

€ C & hitps//bpastenet/show/61aabif B v O

n starts
Py L0, py-1. 8.0, pluggy
o initile: Ir)

] 9-2 HTML A& dihiati
9.2.6 conftest.py

conftest.py /& pytest 5 (A HLM AL B S, BE AT DARH SR & 0 H 245111 Fixture,
A LA SR S NS ERAEAE, 8] DU R 4G 2 T R .

14 test_project/conftest.py WA & 1.

import pytest

# & ERRAT
@pytest.fixture()
def test url():
return "http://www.baidu.com"

1% test_project/test_sub.py Wizt 451 S o

def test _baidu(test _url):
print(test_url)

X AR R ErT LE B conftest.py SCAFH 1 test_url (V89T R 2L, WSS R .

> pytest -s -v test _project\

test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 --
c:\python37\python37.exe

cachedir: _pytest _cache

rootdir: D:\git\book-code\pytest sample, inifile:
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collected 1 item

test_project/test _web.py::test _baidu http://www.baidu.com
PASSED

1 passed in 0.02 seconds

FHEUWINZ, conftestpy FAERI TS TER H 3 B T H .

9.3 pytest i B

Pytest 7] LAY FE AR 1 2 MO AR SEIL A M I BE, 1K LA 41 L0 web B S AL AR
WA AT
9.3.1 pytest-html

pytest-html 7] LLAE A HTML A% It . 52k, @i pip v 4 %¢3% pytest-html 4
J&.

> pip install pytest-html

Hk, BTG, A AR 1 .

> pytest ./ --html=_/report/result_html

)5, 1E report H3E F4TJF result.html, pytest-html 33K 25 a0 &l 9-3 Frow.

« o+

D | Drgit ook codedpylest samphe/reporresulLhitml B a 00 86

result.html
Repot genemied on 00-0ae- 2012 at 232730 oy

Environment

9-3  pytest-html MAIR
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pyest-html 32 SCRF I F B 2R W ], 3008 T Web H BTN ECR BEAEH A, 7E 9.4
ELRA A
9.3.2 pytest-rerunfailures

pytest-rerunfailures RJ DATE I 451 2k W g g 47 224K

> pip install pytest-rerunfailures

B test_ rerunfailures.py.

def test_fail_rerun():
assert 2 + 2 ==

L “--reruns” ZHE E MR B8 17 R ) AR IR

> pytest -v test_rerunfailures.py --reruns 3
test session starts
platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 --
c:\python37\python37.exe

cachedir: _pytest _cache

metadata: {"Python®": "3.7.1", "Platform®": "Windows-10-10.0.17763-SP0",
"Packages”: {"pytest®: "4.3.0", "py": "1.8.0", "pluggy": "0.9.0%}, "Plugins”:
{"rerunfailures™: "6.0", "metadata®: "1.8.0%, "html": "1.20.0"}, "JAVA HOME":
"D:\\Java\\jdk1.8.0_144"}

rootdir: D:\git\book-code\pytest sample, inifile:

plugins: rerunfailures-6.0, metadata-1.8.0, html-1.20.0

collected 1 item

test_rerunfailures.py::test_fail_rerun RERUN [100%]

test_rerunfailures.py::test_fail_rerun RERUN [100%]

test_rerunfailures.py::test_fail_rerun RERUN [100%]

test_rerunfailures.py::test _fail_rerun FAILED [100%]
FAILURES

test_fail_rerun

def test_fail_rerun():
> assert 2 + 2 ==
E assert 4 ==
E -4
E +5

test_rerunfailures.py:3: AssertionError
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1 failed, 3 rerun in 0.10 seconds

MBATEE R LI B, NG 1T RIS 3T 7 3 IRE . Ky Web H 2146l
2 D R 4 55 DR 2 B P 32 A7 R, Tt LR T BAKE sl i 481 A e 1

9.3.3 pytest-parallel 3 &

pytest-parallel & n] LLSE LA FH 1] 1) 473847

> pip install pytest-parallel

B % test_ parallel.py, 75425130 F 451 73 301 ¢ B sleep () RARFLIZ 47 i 1) 452 K (1 I FH
B

from time import sleep

def test 01():
sleep(3d)

def test _02():
sleep(b)

def test _03():
sleep(6)

A R AT I B

> pytest -g test_parallel._py
- [100%]
3 passed in 14_.05 seconds

S “--tests-per-worker” FISRIEELFEE, “auto” FonHBNMAL.

pytest -q test_parallel.py --tests-per-worker auto
pytest-parallel: 1 worker (process), 3 tests per worker (threads)

.- [100%]
3 passed in 6.02 seconds

AT [A] B 14.05s #4650 £ 6.02s, KA AT I () f A R A 4614 6s.
pytest-parallel #1582 F3% 01 F Fros .

# runs 2 workers with 1 test per worker at a time
> pytest --workers 2
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# runs 4 workers (assuming a quad-core machine) with 1 test per worker
> pytest --workers auto

# runs 1 worker with 4 tests at a time
> pytest --tests-per-worker 4

# runs 1 worker with up to 50 tests at a time
> pytest --tests-per-worker auto

# runs 2 workers with up to 50 tests per worker
> pytest --workers 2 --tests-per-worker auto

BIRIHATIBAT I AT AR 3 A Rob e s s AT E], (E52 Web B SAETIAA 5 4R
WHeSs, AIFATIBITIAR R TRES ™ A B TH, A S Ze sl B R, BRI i i
THAEH -

9.4 393 Web Bl B

HALE unittest FLICIGUHESE, pytest & & HIRAE UL B, E5efdt 7 LU TR ZhaE.

(1) 7£ unittest v, P55 & 105 ZhE % TR RESE TR0 VE SRS  pytest AT LLIEE
conftest.py SCFHC B 45 Jm W W45 105 hEo< i, A B s Il B (1217 A & 8 sl ok
PH— R0 g s BT, 3304 K5 48 Il F 5 kAT I 1)

(2) MBI AT RGN . unittest A B2 A STRFZIIAEN, pytest-html AT EASCHLI
WHBEAT RV B sh U], R AE conftest.py HHSUH M AC & B AT

(3) MBI RIMEHK . Ul Ha e e It — B, SR LUl TR
fekIg AR, EEREZAENFEE (Mg AtRE) <S80 BT R,
pytest-rerunfailures 7] LA SEBRI A 9132 47 2 MO 3

0.4.1 INBLEHNA

pyautoTest il H & X 3T pytest #E4T Ul H h LIRS B 1) s 4, 72100 5 I 2Ea
AT S E O E sl e .

GitHub #ilik:  https://github.com/defnngj/pyautoTest.
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1. pyautoTest F B &4 B 9-4 A7 %,

4 PYAUTOTEST
¥ .idea
vscode

4 page

2 _init_.py

% baidu_page.py
4 test

® _init__p

4 test_report

@ conftest.py
i) README.md

requirern

e run tests.py
€ 9-4 pyautoTest T Fl 4514

e page/: HI T page /= M)3 3%,
o test_dir/: MXAHHIH .

e test_report/: Wik H 3.

e conftestpy: pytest it & 1.

e run_tests.py: WRIE4T .

2. #AH&RIARE

(1) X}F page JZMIF 2T page/ H 3¢, & EA “xxx_page.py” -

(2) R B 4 S AT test_dir/ H 3%, e “test xxx.py”

(3) F—AIHBE AT R — MRS, FHEHLL “Test” Ffk, U1 “TestLogin” “TestSearch” %%,

(4) FE—IE T 9% 5 Dhge S i B A )l A 1, “test_login_user_null” .
“test_login_pawd_null” & “test_login_success” %5 .

3. AL ZEIRM
(1) 2% Git A T H, ¥ pyautoTest Tl H 7 b 2 A

> git clone https://github.com/defnngj/pyautoTest

(2) 18T pip 222K
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> pip install -r requirements.txt
4. WREEHLA
e selenium: Web Ul H 3L .
e pytest: Python 2§ =77 L ITIAMESE.
e  pytest-html: pytest § &, Apk HTML #% = k4 o
. pytest—rerunfallures- pytest 4 J&, SEILIIH 41121 %W&EE@

e click: #r&4T THRIFKE.
e poium: %:T Selenium/appium f¥] Page Object Izt )%

9.4.2 FEREXIY

26, HALTUM Page 2, % page/baidu_page.py LA

from page_objects import Page, PageElement, PageElements

class BaiduPage(Page):
search_input = PageElement(id_="kw', describe="# %4E")
search_button = PageElement(id_="su'", describe="3 %#4")
settings = PageElement(link_text="i% %", describe="3% & T4i4E"")
search_setting = PageElement(css="".setpref”, describe="3# %X F#%A")
save_setting = PageElement(css="_.prefpanelgo", describe="f#%&X%")

# BAT—TLFE
search_result = PageElements(xpath="//div/h3/a", describe="#%%42%")

E5 8 BRI T poium MR ZE B B 7532, 8 TZalak 28 ] DLAR 5 fy B it st 25 T
[ Page ZHIJt % -

HK, 5B, A2 test_dir/test_baidu.py 314

import sys

from time import sleep

from os.path import dirname, abspath

sys.path.insert(0, dirname(dirname(abspath(__ file_ ))))
from page.baidu_page import BaiduPage

class TestSearch:
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def test _baidu_search_case(self, browser, base url):
""" | ER % pytest "
page = BaiduPage(browser)
page.get(base_url)
page.search_input = "pytest”
page.search_button.click()
sleep(2)
assert browser.title == "pytest_aEH¥ %"
B M test_baidu_search()R& %L, 24X browser 1 base url #F . XH R FE
BLAE conftest.py SCAFHE M. R K, AIEEINATT V% FH BaiduPage 25, & A\ browser 33,

1/ BaiduPage SRS FIT S 7 1 I 5E SUR T AR L R4 o

FEMR I, 7T DORE A 0 S AR DU B B h A B (A b TAN 75 500l B
HORAD Ui URL BRI a7 RIS, R DyiX £ #8 L4 4E conftest.py SC/FH T
BT

1. conftest.py X4z g ShLEE

HAHAHHAHA G RHHAH R H AR

# FeE R 02533 £ & (Chrome/Firefox)
driver = "chrome"

# BLE 124749 URL
url = "https://www.baidu.com"

#ORE R SR
rerun = 3"

# BT A 69 B R
cases_path = "_/test _dir/"

TR

FEAMEBANBHBE AT, FTEROULIEE, £ATELnmin e,
XEAHW
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2. conftestpy XHZ R W EHRE

# B E R B IRSh £ A
driver_type = "chrome"

# BHRILE
@pytest. fixture(scope="session”, autouse=True)
def browser():

global driver
global driver_type

if driver_type == "chrome":
# A Chrome &) ¥ %
driver = webdriver.Chrome()
driver.set_window_size(1920, 1080)

elif driver_type == "firefox":
# AKX Firefox il W%
driver = webdriver.Firefox()
driver.set_window_size(1920, 1080)

elif driver_type == "chrome-headless":
# chrome headless #X
chrome_options = CH_Options()
chrome_options.add_argument(*'--headless')
chrome_options.add_argument("--disable-gpu®)
chrome_options.add_argument("'--window-size=1920x1080"")
driver = webdriver.Chrome(chrome_options=chrome_options)

elif driver_type == "firefox-headless":
# Firefox headless #=X
firefox_options = FF_Options()
Ffirefox_options.headless = True
driver = webdriver_Firefox(firefox_options=firefox_options)

elif driver_type == "grid":
# BT EIEAT
driver = Remote(command_executor="http://10.2.16.182:4444/wd/hub”,
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desired_capabilities={
"browserName': "‘chrome™,

D
driver.set_window_size(1920, 1080)

else:
raise NameError('driver IR3) £ & 2 L4521 ™)

return driver

# X R R

@pytest.flxture(scopez"session", autouse=True)
def browser_close():

yield driver

driver_quit(Q)

print(‘'test end!'")

Selenium 7£ & 3 U 23 £ 8112 — 1 session, 4 i @pytest. fixture ()5 1 3 Wi 2% T
R R H, scope ST BB N “session” . browser() B8 HUH T & SNl Wi ge, RIE4
JRAE & driver_type [ SCBIEEAN R 0 % 2% 95 3l . browser_close() ki 4 T 5 B B 25 1 0
Zil8

3. conftest.py X# & WA EHELE

@pytest._mark.hookwrapper
def pytest_runtest makereport(item):
JA T eyl K R ) P R A TR B A L A SRR e R MR B
Iparam item:
pytest_html = item.config.pluginmanager.getplugin(*html*®)
outcome = yield
report = outcome.get_result()
report.description = str(item.function.__doc_ )
extra = getattr(report, “extra®, [])
ifT report.when == “"call® or report.when == "setup™:
xfail = hasattr(report, “wasxfail®)
iT (report._skipped and xfail) or (report.failed and not xfail):
case_path = report.nodeid.replace(**::", " ") + "_png”
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if "[" in case_path:

case_name = case_path.split("-")[0] + "].png"
else:

case_name = case_path
capture_screenshot(case_name)

img_path = "image/" + case_name.split("'/")[-1]
if img_path:
html = "<div><img src="%s" alt="'screenshot™
style="width:304px;height:228px;" " \

“onclick="window.open(this.src)" align="right"/></div>" %
img_path

extra.append(pytest_html.extras.html(html))
report.extra = extra

def capture_screenshot(case_name):

B 3K ) K MO, ) 943
Iparam case_name: M# %
zreturn:

global driver
file_name = case_name.split("/")[-1]
new_report_dir = new_report_time()
if new_report _dir is None:
raise RuntimeError ("X A #4AnK A F")

image_dir = os.path.join(REPORT _DIR, new_report _dir, "image', file_name)
driver._save_screenshot(image_dir)

XHEEE S S5, .05 % pytest-html SCRY . pytest_runtest_makereport()#) 1B
$ 1 3 ) RE S A B 2% WK ) a2 AT S O, 22 Ik A A R Bk WS 2 R
capture_screenshot() ek £ AT #k &, FRAINH B “ SO 44+ 2R A+ Tk 7 R NEIEI 4
PR, RAFT image/ H 3%,

pytest-html 24 —5K HTML A% UM 5, B2 Wil Bl N HTML % 2K
AR R ? Rt 2 IR IN<img>AR%E, JRIEIE sre @ YESRE B A gt BIH 7 IX— RS,
DA 1 2 B SR B AR G B 1
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9.4.3 MXRHIEITESMAIRE
FEREANTUH 38 — A RBE S run_tests.py, B2 FISRHAT BEAN 50 H 1R300 5111 o

@click.command()
@click.option("-m", default=None, help="#AiZ47#X: run 2 debug.")
def run(m):
if m is None or m == "run™:
print("E AN, AT TR, ERAKLER™)
now_time = time.strftime('%Y_%m_%d_ %H %M_%S')
init_env(now_time)
html_report = os.path.join(REPORT _DIR, now_time, "report_html')
xml_report = os.path.join(REPORT_DIR, now_time, "junit-xml_xml'™)
pytest_main(["-s'", "-v', cases_ path,
“——html=" + html_report,
"——junit-xml=" + xml_report,
"——self-contained-html",
“--reruns', rerun])
elif m == "debug":
print(debug B XZ AKX AL : ")
pytest_main(["-Vv'", '"-s", cases_path])

print(CiEAFER! )
if _ _name == "_ _main__"
run()

X BB T 647 L EIFRPE click. click $24L T AT ALR: run Biz0AT debug £
Ko AFBET W pytest HATSECRF .. EEHBIWT.

> python run_tests.py --help
Usage: run_tests.py [OPTIONS]

Options:
-m TEXT #WAZE/THEX: run & debug.

--help Show this message and exit.

FE: REXE & IDE ¥ AHE47 run_tests.py XA, B4 click 5 R X 4
., L Windows 44~ /Linux 4354 T i 4T,

AT A F
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> python run_tests.py -m run
B EAREX, WATTR, ERMKLER

test session starts

platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 —-
C:\Python37\python.exe

cachedir: _pytest cache

metadata: {"Python®": "3.7.1%, "Platform®": *"Windows-10-10.0.17134-SP0O",
"Packages®™: {"pytest": "4.3.0", "py": "1.8.0", "pluggy”": "0.9.0"}, “Plugins®:
{"rerunfailures®: "6.0", "metadata®: "1.8.0%, “html": "1.20.0"}}

rootdir: D:/git/pyautoTest, inifile:

plugins: rerunfailures-6.0, metadata-1.8.0, html-1.20.0

collected 5 items

test_dir/test_baidu.py::TestSearch::test_baidu_search_case PASSED
test_dir/test _baidu.py::TestSearch::test_baidu_search[casel] PASSED
test_dir/test _baidu.py::TestSearch::test_baidu_search[case2] PASSED
test_dir/test _baidu.py::TestSearch::test_baidu_search[case3] PASSED
test_dir/test _baidu.py::TestSearchSettings::test _baidu_search_setting test
end!

PASSED

generated xml file:
D:\git\pyautoTest\test report\2018 12 27 23 44 56\junit-xml_xml
——————— generated html file: D:\git\pyautoTest\test report\report_html

5 passed in 22_.23 seconds

AR HTML B3 75 7E test_report H 3¢ T, test_report H W1 9-5 Fron. 24 H
a8 47 R M 33K, FFBRE HTML Mk & o, HTML 3R 35 an & 9-6

4 test_report

» 2019 01.08_11.00 02

b 2019_03_.12_17_09_28
b 2019.03_12_17_20_51
2019.03.12_17_23_22
2019.03.12.17_28 21
4 2019.03.12_18_09_49

b image

-

-

& junit-xml.xml u

report.html u

9-5 test_report Hg
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Duration Links.
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T =
E - -p;_-un_aa Iﬂﬁf_
E 7

test_cazelzest_baldu ssarch.pyiif: Asserzicnfrrar

test_caseftest badu_sestch py TesiSearch () test_baidu_semch_case

& A i *-h-idn. ‘ gsacch cbjece &t OxoC

witle = bd.seasch_tizle() e
assesc title == "pytest 22| i 5 el
-_EIMINR == ‘pyres:_zzfiminm

LR N
o
:
o
E

B 9-6 HTML MR
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A

-2 Selenium K% B 9F—4% % ii—Selenium Grid, &€ £-ZH T g sh1nlX 89
2 KHAT .

10.1 Selenium Grid 9748

Selenium Grid (L FfEiFR Grid) 7 ABANRAS: Gridl #1 Grid2, & MBS RA IR
4%t R T Selenium 1 5 Selenium2, K2 Grid2 # H B RE T Selenium 2 ) & A . Grid HIP
ASRRAS ) R BN S A T AR 77 05 &M E, (H 2 Grid2 [F]i) 3 £F Selenium 1 F1 Selenium 2, Ff
HAE—2e/ N ThREAN 2 1% BT 7O, Bilande e 1 IS & oy UEE.

Grid2 AN FEHEAE R jar £, HINREC AL E] Selenium Server 1, FrLL, HE A H
Grid2, HFEE TN AIiz4T Selenium Server.

10.1.1 Selenium Server IFERCE
T, BB FMIZ4T Selenium Server.
1. T Selenium Server

AL http://www.seleniumhg.org/download/

I RS FT T U, #kF Selenium Standalone Server [ 4HER 7y, BT A 54k
HH47 T %, 153 selenium-server-standalone-xxx.jar 4. T jar fu/&H Java i& = K/,
T LTS EAE Java FRIE R A REIZAT .
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2. B.3E Java 33

Java F#Mhhk:  http://www.oracle.com/technetwork/java/javase/downloads/index.html .

INVEDIR : Java FRBE4 IDK A= JRE # 4+, JDK #9474k Java Development Kit,
S e AR A 8 SDK, E#RA4ET Java 69 FF X SR A2 473035 . JRE #9 &4R
7 Java Runtime Environment, -2 Java #9i2473R3%, %@ @ Java £2/5 6948 A 4,
i RATFE A

IRYEBRATE RGBT FEAN DL ARCA AT R 2B AT, A5 BL7E Windows10 %% JIDK
BT

Wili P IDK Rah 2Ry, WE RS, X RS D:\Java)jdk-10.0.2\
Ha ke

ARG, WEWRARR, Al “UbEix , mEAEER bl BT - “mR
RGEWE” — “EH —~ “UHAER” ~ “RGAEER7, Bl HE (W) L7, B
4~ JAVA_HOME Fll CLASS_PATH ({31 #5735 .

%% 4%: JAVA_HOME

% %14. D:\Java\jdk-10.0.2

%% #: CALSS_PATH

T E/4. ., %IAVA_HOME%\lib\dt.jar;%JAVA HOME%\lib\tools.jar;
E| “path” AF4, Hifr “Yute” 1%, EINRE.

T& 4. Path

T E14:. %IAVA HOME%\bin;%JAVA HOME%Y%\jre\bin;

7E Windows iy 21/~ fF F & F Java iAo

> java -version

java version "10.0.2" 2018-07-17

Java(TM) SE Runtime Environment 18.3 (build 10.0.2+13)

Java HotSpot(TM) 64-Bit Server VM 18.3 (build 10.0.2+13, mixed mode)

AT LB E N “java” Al “javac” fr UL .
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“java” fm4FH T84T class TS 3.
“javac” fir A LUK Java W ST 4R N class S

3. i&47 Selenium Server

BERT LUl “java” #4347 Selenium Server 1. P## Selenium Server Fi7E H 3%
FHJE3h, £ Windows iy &38R (R Linux £3%5) KA 2h Selenium Server.

> java -jar selenium-server-standalone-3.141.59._jar

23:54:20.655 INFO [GridLauncherV3.parse] - Selenium server version: 3.141.59,
revision: e82be7d358

23:54:20.920 INFO [GridLauncherV3.lambda$buildLaunchers$3] - Launching a
standalone Selenium Server on port 4444

2019-03-12 23:54:21.247:INFO::main: Logging initialized @1715ms to
org.-seleniumhg.-jetty9.util.log.StdErrLog

23:54:22.459 INFO [WebDriverServlet.<init>] - Initialising WebDriverServlet
23:54:23.405 INFO [SeleniumServer.boot] - Selenium Server is up and running on
port 4444

10.1.2 Selenium Grid T{E/EIE

20 5 7 BRI, T LLdak Grid #5091 FEAS [F 13 T s
17 Grid 277 SURT DU HEI50F 9] b 4 s 10 6 I A5 2 AR 9 7 48 75 6 2 R AR
AT L B, AR B R E T EAE Linux B Firefox AR, 84 Grid £ H
BNUCECEME BN Linux H223e 1 Firefox BRI . Wi RUCHEC Dy,  JU%%E A IR oK 5
AR UCEC R, M Za K. T A S M i ] 10-1 Fros

nviranment is provided by each
toa
atchin
ted by the Seleni

| Selenium Test

Selenium Cellallns

Remote Control Remote Control
~Pegisters eceif to the Hub as Registers itself ta the Hub a3 L

proviing: E en Wintews L AL Firefox on Windows

EEE a éé?'ﬁi! ééi‘;ﬁg

Selenium Grid

10-1  Grid A K IEA LS Ky
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Grid 7 MR A 72 B — Hub (1 5D I T node CFREE &) R
Hub FREELEAN node FITEM AR S B, BUCEFER P ui iR AE R, eI K idr
AR 45 node SKPAT . (A Grid i FEHATINAAS 5 BH121T Selenium 2 —FE1), Hi&
WE RN A —FE, FERFN & 31— Hub F1Z2/b—4 node.

> java -jar selenium-server-standalone-x.xx.x.jar -role hub
> java -jar selenium-server-standalone-x.xx.x.jar -role node

HRARES 45 ) T — A Hub Al—4> node, Hub BRiA%i 1454 4444, node BRikif
154 5555, WIRARLER—& EHL LJE 3124 node, W75 B4 & 48 52 A [F] node M 5,
A LLE N i 2R B 312 4 node.
> java -jar selenium-server-standalone-x.xx.x.jar -role node -port 5555

> java -jar selenium-server-standalone-x.xx.x.jar -role node -port 5556
> java -jar selenium-server-standalone-x.xx.x.jar -role node -port 5557

i Grid Jazh 2411 i 10-2 B

®10-2 i1 Grid HEh AT &
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I Y 2e T ) Grid FEHI G, Hudik oy http://127.0.0.1:4444/grid/console. 7E% ] 4 A
FRAHT AELS, wE 10-3 Fis.

D.:Fauner teProxy (version : 3.12. l}} DefauItRemclePro xy (version : 3.12.0})
: 0! H 0S :
Browsers Browsers [e DHLITTETET]
chDrNcr ch[} Iver
v @ e @ v C eeee
wOeeee veeeee

yview config

& 10-3 Grid #5145
WLAE JE s ) Hub 5 node #R7ER— & ML L, W SRARLE HAR F AL E S 30 node, 042
e LA K
o KHh Hub FTTE FHL 5 FE node Fr7E FEALZ 8] T LA ping #2815 .

o AR FNL L HE Java FhE, [N EZ4T Selenium Server.
o R T AL 222 2 IR 5] e B o A A RSN SO, KA SO T A E AR A

o
(1) JashAH Hub Free E£HL (IP Mtk 172.16.10.66) .
> java -jar selenium-server-standalone-x.xx.x.jar -role hub
(2) JABhiLHE node FT7E ML (IP M1k 172.16.10.34) .

> java -jar selenium-server-standalone-x.xx.x.jar -role node -port 5555 -hub
http://172.16.10.66:4444/grid/register

BB node [ 115 4 5555, “-hub” 2% 45 & Hub AT 7E ALY IP Huhit A 172.16.10.66.

10.2 Selenium Grid M

ST Selenium JERS AT DL FL, AS[E W Y2 WebDriver & # 4k K T remote [
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WebDriver 2%,

class WebDriver(object):
_web_element_cls = WebElement
def init_ (self, command_executor="http://127.0.0.1:4444/wd/hub*,

- desired_capabilities=None, browser_profile=None, proxy=None,
keep_alive=False, file_detector=None, options=None):

ZRIE I [ I PR AR 2% A Ak A A SRR W 2% . FEYIUA1L T, command_executor
SRR AR B IR IR %5 4% 1) URL B4 8 U777 ef R A2, BRUN http://127.0.0.1:4444
/wd/hub, 4444 5 Grid FIERA W o

10.2.1 Remote 243l

N E I Remote Kiz AT MR B H %, i Windows iy 2 #ER4F (B Linux 23
Ja 31— Hub F1—~ node.

> java -jar selenium-server-standalone-3.12.0.jar -role hub
> java -jar selenium-server-standalone-3.12.0.jar -role node

SRJE, iEI Remote N ) WebDriver 28 (¥ E v 44 4 7 Remote 28) K3 3 i #8 5+
J‘éﬁ‘{ﬁ!ﬂﬁﬁo

from selenium import webdriver

driver = webdriver.Remote()
driver._get("'http://www.baidu.com™)

driver.quit(Q

W R AEIZ 4T _E SRS B il Y SessionNotCreatedException S, WIJ& R A& A 18 &
desired_capabilities 2%k, ‘& T € g TR . A, FEEEE.

£ Selenium JEARAL 1. /selenium/webdriver/common/desired_capabilities.py SC£FH & X T
AN 5 ) b 2 P P

class DesiredCapabilities(object):
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FIREFOX = {
"browserName': *"firefox",
"marionette': True,
"acceptlinsecureCerts™: True,

}

INTERNETEXPLORER = {
"browserName': "internet explorer”,
"version': """,

“"platform™: "WINDOWS",

}

EDGE = {

"browserName': *"MicrosoftEdge",
"version': """,
“"platform™: "WINDOWS"

}

CHROME = {

"browserName': "‘chrome",
"version': """,
“"platform™: "ANY",

}

OPERA = {

“browserName™: "‘opera’,
"version': """,

“"platform™: "ANY",

B R .

from selenium.webdriver import Remote, DesiredCapabilities

# 5|8 Chrome #] % £HeE
driver = Remote(desired_capabilities=DesiredCapabilities.CHROME.copy())
driver._get(“"http://www.baidu.com™)

driver._quit()

XH 5| T DesiredCapabilities 2<7 Chrome i % 28 (L & . 1817 L A CHS BN ] 5 3
Chrome ¥ 2% .
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10.2.2 Grid 147332

1. B3 Hub B &

> java -jar selenium-server-standalone-3.12_.0.jar -role hub

21:38:37.546 INFO [GridLauncherV3.launch] - Selenium build info: version:
"3.12.0", revision: "7c6e0b3*

21:38:37.561 INFO [GridLauncherV3$2.launch] - Launching Selenium Grid hub on
port 4444

2018-07-28 21:38:37.936:INFO::main: Logging initialized @745ms to
org.-seleniumhg.-jetty9._util.log.StdErrLog

21:38:38.302 INFO [Hub.start] - Selenium Grid hub is up and running
21:38:38.302 INFO [Hub.start] - Nodes should register to
http://192.168.183.1:4444/grid/register/

21:38:38.302 INFO [Hub.start] - Clients should connect to
http://192.168.183.1:4444/wd/hub

Hub BRI\ S 5 FIASHL Y 4444 56 05, 192.168.183.1 NI IP ikt

2. B3inode B &

> java -jar selenium-server-standalone-3.12_.0.jar -role node -port 5555
21:46:40.622 INFO [GridLauncherV3.launch] - Selenium build info: version:
"3.12.0", revision: "7c6e0b3*

21:46:40.638 INFO [GridLauncherV3$3.launch] - Launching a Selenium Grid node
on port 5555

2018-07-28 21:46:41.116:INFO::main: Logging initialized @855ms to
org.-seleniumhg.-jetty9._util.log.StdErrLog

21:46:41.256 INFO [SeleniumServer_boot] - Selenium Server is up and running on
port 5555

21:46:41.256 INFO [GridLauncherV3$3.launch] - Selenium Grid node is up and ready
to register to the hub

21:46:41.381 INFO [SelfRegisteringRemote$l.run] - Starting auto registration
thread. Will try to register every 5000 ms.

21:46:41.381 INFO [SelfRegisteringRemote.registerToHub] - Registering the node
to the hub: http://localhost:4444/grid/register

WARNING: An illegal reflective access operation has occurred

WARNING: Illegal reflective access by

org.openga-selenium. json.BeanToJsonConverter
(file:/D:/webdriver/selenium-server-standalone-3.12_.0.jar) to method
sun.reflect.annotation.AnnotatedTypeFactory$AnnotatedTypeBaselmpl.getDeclar
edAnnotations()

WARNING: Please consider reporting this to the maintainers of
org.openga-selenium. json.BeanToJsonConverter
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WARNING: Use —--illegal-access=warn to enable warnings of further illegal
reflective access operations

WARNING: All illegal access operations will be denied in a future release
21:46:41.748 INFO [SelfRegisteringRemote.registerToHub] - Updating the node
configuration from the hub

21:46:41.779 INFO [SelfRegisteringRemote.registerToHub] - The node is
registered to the hub and ready to use

Ja 3 node, 45 € Huw 1454 5555, WIRIEH B3, 7~ node E. 487 M2 Hub 3+
HE A T, EIREZE Hub E& 2 L — 48R

> java -jar selenium-server-standalone-3.12_.0.jar -role hub

21:48:04.155 INFO [DefaultGridRegistry.add] - Registered a node
http://192.168.183.1:5555

Hub i\ ©&3EM 1 — AL 54 5555 (1) node.

3. HATHE A

> java -jar selenium-server-standalone-3.12.0.jar -role hub

21:52:36.331 INFO [RequestHandler.process] - Got a request to create a new session:
Capabilities {browserName: chrome, version: }

21:52:36.331 INFO [TestSlot.getNewSession] - Trying to create a new session on
test slot {server:CONFIG_UUID=2e7eceba-f727-47d3-99ab-44394fda0503,
seleniumProtocol=WebDriver, browserName=chrome, maxlnstances=5,
platformName=WIN10, platform=WIN10}

Hub k15 61%E session &K, %284 Chrome, FRAARIEE.
node Frif HEW T,

> java -jar selenium-server-standalone-3.12_.0.jar -role node -port 5555

21:52:36.492 INFO [ActiveSessionFactory.apply] - Capabilities are: Capabilities
{browserName: chrome, version: }

21:52:36.492 INFO [ActiveSessionFactory.lambda$apply$11] - Matched factory
org.openga-selenium.remote.server.ServicedSession$Factory (provider:
org.openga-selenium.chrome.ChromeDriverService)

Starting ChromeDriver 2.37.544315 (730aa6a5fdbal59ac9f4cle8chc59bflb5cel2b7)
on port 26409

Only local connections are allowed.

21:52:39.080 INFO [ProtocolHandshake.createSession] - Detected dialect: 0SS
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21:52:39.291 INFO [RemoteSession$Factory. lambda$performHandshake$0] - Started
new session 7006f516b4251576dbcee28d1089594F
(org.openga.selenium.chrome.ChromeDriverService)

21:52:40.505 INFO [ActiveSessions$l.onStop] - Removing session
70061516b4251576dbcee28d1089594F
(org.openga.selenium.chrome.ChromeDriverService)

node % ChromeDriver &i%i#3K, H ChromeDriver 3X#} Chrome %88 550, FFARK
session ID (730aa6a5fdbal59ac9f4cle8chc59bflb5cel2b7) o fEHAT driver.quit(it, MRRi%
session ID.

FirbA, fEAEH] Grid 2 )5, A Bt id e aniE 10-4 .

Selenium Grid Grid _
Remote()3% Hub 3% Node % i ;:j;womeDrlver oK
(4444) (5555)
Selenium (Python) SeleniumServer

Chrome 31 ¥

10-4 i Grid Z 53N E v AT #2
10.2.3 BB ZiET S

i# i Windows i 2R (BRLE Linux &) a5 31— Hub.

> java -jar selenium-server-standalone-3.13.0.jar -role hub

AT R EA—& Ubuntu =G0, S8l a1 F .

> java -jar selenium-server-standalone-3.13.0.jar -role node -hub
http://192.168.183.1:4444/grid/register

Hdr, 192.168.183.1 4y Hub FitJ@ =MLY 1P ik,
AT N A,

from selenium.webdriver import Remote, DesiredCapabilities

# 510 Firefox 3| i B A%
driver = Remote(command_executor="http://192.168.183.1:4444/wd/hub*",
desired_capabilities=DesiredCapabilities.FIREFOX.copy())
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driver.get(""http://www.baidu.com™)

command_executor Z¥t4 1] LL 515 Hub. K24 Ubuntu BRik 2% T Firefox il 2%
(TR BN NPT 2R IX B SR E IR &) , FrLAfEIA 48 € Firefox BLE /S, Hub
22 H 343 Bl 2 26140 node SRIZATINK, 1247 20 an & 10-5 fiow .

90
Bai® =&

aREl

K 10-5 i TRk
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KL JUF, #4:4 % (Continuous Integration, Cl) £ B AR T35 Ty iz ey 4=
B AR A AR —AL T MRS SRR TR Jenkins & B ShALRIK P 49 5

1. HARFEER

AT ] — R 7 3, S MR DI RE SR AR — DN B, B
MR LA AE kS . AR T H TR RN, OGN R SRR /N, A2 B2
JEA T, 40— NRITH o (HARREE I H R BRI N, X G iR e R 4L
RERSAE — A LARSR ) VS mi ok RAER. WAL, IXREA REHE BT H JT K 3 58 FL ik
PTG USSR I, R i S A I I e, AR T A e, AT A T R B0 H
SE S B T H R

2. HEZERWEL

BEE R Martin Fowler % RFEAR B IXAEE LI RRERBGE — T A S, B
BT A 1 03 4 ¥ SR AT A A, 8 A A R BT — Ik, RS RER ]
R RAEZIREMR. FHIREREED Babd (R KA. Bateilul) REAIE,
MR A AR Bl iR o V22 BTA A B AN AR P DA/ S Ay ) /L, Lk A BA e %
SEPITT A TR AE -

3. ##4 & Jenkins

3] Jenkins BLABAIE B — AN 44 B T H——Hudson. Hudson & H Sun A& Tk
1, 2010 4F Sun A F]#% Oracle 22w Y, Oracle 23 &) 7B Rk Hudson 345 7 k7 A A% . Jenkins
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7 M Hudson #1730 B R IR — AR, CREARSHEIT AR TE R . — & A R I GES .

Jenkins & 3%&T Java JF & ) —FhRESE8E A T B, AT PL, 7248 A Jenkins 2 7 75 E AL & Java
Wig, KT Java MIEMEEES 10 ECEGNH, XEAHER.

11.1 T%k Tomcat

Tomcat s2 %1% Java (1) — MR RS 8 (8% , ZET Java [ Web T H 7] LIS
it Tomcat 3217 . B 77 Wk 4y http://tomcat.apache.org/ , 15 B 7 Wk 0w B 11-1 Fiows

Apache Tomcat®
Apache Tomcat Apache Tomcat
Home
Taglibs The Apache Tomcat™ software is an open source implementation of the Java Serviet, JavaServer Pa
Maven Plugin Expression Language and Java Web5ocket specifications are developed under the Java Community
Download The Apache Tomncat software is developed in an open and participatory environment and released

Which versign? breed developers from around the world. We invite you to participate in this open development pr

o Apache Tomcat software powers numerous large-scale, mission-critical web applications across & «
Tomcat 8 o
wiki page.

Tomcat 7
Tomcat Connectors Apache Tomcat, Tomeat, Apache, the Apache feather, and the Apache Tomcat project logo are trad
Tomcat Native
Taglibs Tomcat 7.0.82 Released
Archives )

. pache Tomcat Project is proud to announce the release of version 7.0.82 of Apache Tomcat. 1

Documentation compared to 7.0.81 include:

Tomcat 9.0
e * Afix for CVE-2017-12617.
Tomcat 8.0 * Update the packaged version of the Tomcat Native Library to 1.2.14 1o pick up the latest Win
(VS Ta) Full details of these changes, and all the other changes, are available in the Tomcat 7 changelog.
Tomcat Connectors

Tomeat Narive

11-1 Tomcat B J7 LB T

FL U /2 Y Tomeat fiRAS (Tomcat 9.0) HEAT T4, X N0 4 (0347 8 e 4,
fifp s 4 = 1) H S5 R N 18] 11-2 o

see more please visit: https.//homeofpdf.com
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> IEBAE > DATA(D:) > Java > apache-tomcat-9.0.14

~

BIR EREES =] Fi

bin 2018/12/280:08  TisE

conf 2018/12/28 0:08  SZise

lib 2018/12/28 0:08  z#s=

logs 2018/12/6 21:14  ST#sE

temp 2018/12/28 0:08  3Ti#tsE

webapps 2018/12/28 0:08 pre =3

work 2018/12/6 21:14  ST#sE
5l BUILDING.txt 2018/12/6 21:15  STASTRY 20 KB
[7] CONTRIBUTING.md 2018/12/6 21:15  MD 3t 7 KB
[ License 2018/12/6 21:15 =i 57 KB
[] NoTICE 2018/12/6 21:15  3T# 3KB
['] README.md 2018/12/6 21:15  MD 37t 4 KB
[] RELEASE-NOTES 2018/12/6 21:15  ST#k 7KB
] RUNNING.txt 2018/12/6 21:15  STAEE 17 KB

Kl 11-2 keI HRasiy

I TR Web T H iR webapps/ H 3% F o #EA bin/H 3%, Xl startup.bat SO, B
5] Tomcat k4525, #RJ5 Web T H #tizgfriek 7.

11.2 %k Jenkins

Jenkins ‘B J5 W3 A hitps://jenkins.io/ , FTJF )5 B A0 & 11-3 s

Jenkins

Build great things at any scale

The leating open source automation server, Jenking
provides hundreds of plugins to support bullding,

deploying and autamating any project /

Documentation Download

%] 11-3  Jenkins 5 Ak B DL

Hifi “Download” FAHlHEN NI, AR H CDHIRG N TR Jenking FRA . iX
LA Windows Gt 9101, TEIBIAIRRAS, #5462 5132 jenkins.msi ST, XUdidEAT %
%

B H 2235 3] Tomcat ) webapps H3 T, Jenkins 23kt 11-4 s, VER. 2%
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15— Bk Tomceat ) webapps/ H 3% .

ﬁ Jenkins 2.150.1 Setup - X
Destination Folder
Click Next to install to the default folder or click Change to choose another. @

Install Jenkins 2.150.1 to:

I‘D:\Java\apache-tnmcat-g.D.l4\wehappsl]enkms\

Change...

Back Next Cancel

11-4  Jenkins Z23Ep& 1%

11.3 ZRXEARLE Jenkins

Jenkins %3 5E G 2 H3h a3 Tomcat, FFilik ERIA M VG #F 4T HF M 4E http://localhost:
8080/, 44K, mJ L3 Tomcat (¥ bin/ H % N F-3) 5 3 startup.bat, J& 35 K5 & 11-5
FT7R

T O localhost Aogin?ror * @86 06 :

Getting Started

administrator, a password

find it?) and this file on the

11-5  JFahfE A
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R P& & 7~ , #T H D:\Java\apache-tomcat-9.0.14\webapps\Jenkins\secrets\initial Admin
Password A4 F S50 . K5 60 3 S 31« Administrator password ” #ii AHE T, 25 “ Continue”
%4

MR R R e 2 75 22 2 e Jenkins #difE, W11 11-6 Fros. WA KIE 2 H B4 46 1
Al DA R BRI ) 1k

Gatting Started
i
i X} £
[ his pi Bl I { el h LT I
Hodeds » 1
HodedS Plagh executes Node script &8 a budd sep.
Build Analysis and Reporting (2/6)
Checkstyle # wa
The CheckSople plagdn reacked erd-ol-iife. All funcuenality has boen mlegrated min the Warnings Neat Gerdeat
Cobertura »
# WTML Publisher » w4
T i @ HTML reperte
L X}
‘Warrings » I
e Warrit g ed dy tonsl b o ate
Unit » LX}

B 11-6 BTN Jenkins fe

B “Install” #4, XHE—HEESA—BRE . El@EEnks, wE 11-7
FR o

Getting Started

Create First Admin User

E adTir
S -
A pas e
3 adTin
—

11-7 SIS B K
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iy “Save and Continue” %41, Jenkins & T #1 11-8 ffis.

# Jenkins

Welcome to Jenkins!

Prase CTeate new jobs 1o get stated

Build Executor Status

11-8 Jenkins 15 T

11.4 Jenkins ROEA{FH

11.4.1 BIE—MEEES
MR Fefih Jenkins B 2 J8un LU HPAR, A 7 RPLEGE Jenkins, FRATISG KA1 — /M a]
HIAESS .

B, i Jenkins T LA AR “New (1457 I, #H & HF Jenkins /145 28 S,
WA 11-9 Fros.

Enter an item name

Simple task

L), B ERARERER

s

) mete TR ES G e, R o
N~ ERERR
MF SPEED JEnS RN TS B
Githut B

) 2t ks O (0E-FANR) BENASREREEINE

BHERNE
R SCME TS I

G WS
| LI ET T, IMSTLLSEA, G TE— TN, P e

11-9 7 Jenkins {T-2% 25700 B
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Jenkins $RAL T ZREMEMES, KGR “WE—AEHHXERRGEE” , A
HA# “Simple task” , i “OK” %4,

Bkt AT IR, E$EORAE Build (RE) kI,
Y5, R AT Window fibAb #

ISP D

Wik 11-10 Fros. i “Add build step”

Ay I (DI BLAE AT 2 Windows 40 -
Build
T Windows flEdhER S S n 7]
Command  python -h

See (he lst of avenlable emarcnmant vanables

Add build step *

Advanced...
%] 11-10 Build 3&15
7£ “Command” HiAMEH N “python -h” 54, %A H T2 & Python #HIE E..
il “Save” #HIIRAFAT S, SEREE—/MESMEIE. Simple task 15 748 11-11 k.
* ::c: to Dashboard IE Simp]e task
"o Changes
B wWorkspace
D) VEIHES — o
© Delete T#¢ E
£ configure £51u1-13£u:-<3:'<
o Rename
Permalinks
Build Histery trend =
" |
) BSS for ail £ RSS for failures

[& 11-11 Simple task T T1
By “STEIRYE” 2RI, “Build History” 43 SoR —IRRIEITSE,  “#17 MR
T, AR 417 BEEE, ARG B, i 11-12 s
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Jenkins Simple task #

4 Backto Project -

O, Status () Build #1 (2019-1-2 21:44:28)
- Changes

B Console Qutput

e —
= Edit Build Information f No changes.
L "

(® Delete Build J&

» Started by user gdmin

11-12 ARSI
#if “Console Output” &I, AR HE, Wik 11-13 fis.

Janking Simphe task #1

4 Back to Project

. J Console Output

> Changes
BAP adsin B8
- Console Output o FIETN
[Simple task] § cmd fc call C:\FINDOWS\TENP\j

Di\Javalapache-tomeat-9. 0. 14\eebapps\Jenkins\workspace\Simple task o
kinsd? 20283957 46292821 4. bar

View as plain text

-— L " 1\ Javahap ~1em =4, 0, 14} pe' Jerking\workspace\Simpl 1 “h
= Edit Build Information [\ Javahapache-tomcat -9 0, 14\ webapps\ Jenking\workspace\Simple taskipython -h

usage: python [eption] ... [-c eod | -m mod | file | -] [argl ...
® Delete Build Uptions and arguments (and corresponding environment variables):
=] ¢ issue warnings about stribytes_instance), stribytearray_instance)
and comparing bytes/bytearray with str. (-bb: issue errors)
B t don' t write .pve files en impert; also FYTHONDONTWRITEBYTECODE=x

¢ ¢md ¢ program pacsad in as string (terminates optian 1ist)
4 i debug output from parser; also PYTHONDEEUG=x

2 PYTHONFPATH)
agee and exit (a
prompt even
PYTHONINZPECT=x

-1 : isolate Python from the user's enviromment (isplies -E and -3)

ly after running seript, f

if sidin dovs not appear to be a tersiml, al

-m mod ! run library module ag & script (terminates option list)

-0 : optimize gemerated bytecode slightly; also PYTHONOPTIMIZE=x

=00 : remove doc-girings in addition to the -0 optimizations

-4 ¢ don' t print version and copyright meseages on interactive startup
& : don' t add user site directory to sys.path; also PYTHONNOUSERSITE
-5  don' t imply isport site’ on initialization

1 unbuffersd binary stdout and stderr, stdin always buffersd;
also PYTHOMUNBAFFERED=x
sen man page for details en internal buffering relating to '-u'
:0 PYTHONVERBOSE=x

[

- 1 vert

BEMEHETLURIL, Jenkins BRINFITAT H AN
D:\Java\apache-tomcat-9.0.14\webapps\Jenkins\workspace\Simple task

X Jenkins 7E Tomcat R Z3E H%, IR Jenkins fF55#87E XA H e,
Simple task s£ % Fk. “python -h” x4 H T2 & Python a4 3 BIE & .
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11.4.2 1B1T Python iz

F2 T R AIEE test_sample.py MIASCH:, FFAE] D AR H %

# add(Q F%
def add(a, b):
return a + b

# MK add Q) &2k
def test _add():
assert add(2, 4) == 5

6] 3] Simple task 71, i “Configure” £, FHACEAES, B EGLSWT.

cd D:\
pytest test_sample.py

JeUl#HE D BRHEZ, BXEmS WK 11-14 Fiox, @il “pytest” @rdiafr
“test_sample.py” Wl A .

Build
4T Windows fitghE& S (2)

Command 4 D:Y
pytest test_sample. py

See the list of available environment variables

Advanced...
Add build step ~
11-14  Bsvgida 4

HOH ORAFAESS, ARy “SLRR R e, M H &, Wil 11-15 Fs.
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@) Console Output

ERP adnin S

FED FETIETA) D2\ Javatapache-tomeat-5. 0. 14\webapp st JenkinsworkspaceSimple task M1
[Simple task] § cmd /c call C:\WINDOWS\TEMPYjenkins9113174801314289016. bat
D:\Java'apache-tomcat-0. 0. 14\webapps' Jenkins\workspace'Simple taskred DYy

D:\>pytest test_sample. py

test session starts
platform wins2 -- Python 3.6.3, pytest-4.0.1 py-1.5.2, pluggy-0.5.0

metadata: [ Python': '3.6.3, "Platform : "Vindows-10-10.0. 17124-8P0, 'Packages’ : { pytest’': "4.0.1
‘parallel’ : " 0.0.%, ‘metadata’: *1.5.1, “html’: ' 1.16.1}, 'BUILD_NUMBER : '2’, 'BUILD_ID': 2", '§
‘master’, " JOB_NAME : 'Simple task’, 'BUILD_TAG : ’ jenkins-Simple task-2°, ’EXECUTOR_NUMEER : "0°, ~
DV, Javal\hjdkl. 8.0 144’ T WORESPACE' : 'D:\\Java'\apache—tomcat-9. 0. 14\ \webappst '\ Jenkins\ \workspace',
rootdir: D:Y, inifile:

plugins: rerunfailures-5.0, parallel-0.0.9, metadata-1.5.1, html-1.16.1

collected 1 item

test_sample.py F [100%]

===== FAILIRES
test_add

def test_add(]):

> assert addl2, 4) == 6
E assert 6 == &
E + where & = add(2, 4)

test_szample. py:9: Aszsertionfrror
==========s=s============= ] failed in 0.07 seconds

D:\>exit 1
Build step AT Vindows FALTEArS marked build as failure
Finished: FAILURE

11-15 M H &

S FE R — B HEIFABEA, X2 pytest 347 IR 5 A= B 45 5, PR B EAE
Windows 2 #R%F (emd) FHEHIEATHLIX 5.

I IXAME] T FRATTENIE,  Jenkins $HAT & HIFE A 212 4T — 41 Windows fitAb# /shell 7y
4. 2R, Jenkins IRAL AT REZAS 1L T .

11.4.3 ZREHFHG

TE %% Jenkins B AR, T 4% Jenkins (122 ki), A LLdm A Ak, HE
WATEAE T Jenkins (UL REH, S EAE HIZEAEIEE RO DIRE, Il 5 2 2 A

7t Jenkins B UL, AN “ REGVEH” — “WRFER” LD, 0] DUE BRI
M, 4 11-16 s
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@ admin |log out

Jenkins TEEE
# Back to Dashboard )
Filter
. Manage Jenkins
Availabl
Update Center vallable
Install | Name Version
NET FF&
CcCmM
This plug-in collects the CCM analysis results of the project modules and visualizes the 32
found warnings
change-assembly-version-plugin 1.10
FxCop Runner s
FxCopCmd.exe support plugin.
MSBuild
This plugin makes it possible to build a Visual Studio project (.proj) and solution files 129
ports into JUnit XML reports so it can be 0.23
MSTestRunner
130
This plugin run MSTest command line tool to execute unit tests for NET projects
NAnt
143
This plugin is a NAnt Builder for building .NET projects.
PowerShell 13
This plugin allows Jenkins to invoke Windows PowerShell as build scripts
Violations
L FelEe= e i Update information obtained: 3 % 5 /I\&t ago

11-16  $HEFE LTI

FEIX BBATT AT L2 . BT Bl A 1

11.5 Selenium BEICINEEE

DIAAS 9.4 TIH (pyautoTest) A, /44 Ul ALK H IR E .
11.5.1 FEcE Git/GitHub

AR R 2 B0 H UG Git S TS IR A #E, X AT Git/GitHub 1)
Jenkins fit & .

#E—3, PEA Jenkins BT, M “RGEHT - “LRTARE” %I, 7 Gitik
i, W& 11-17 fis.
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Git
Git installations
Git
wama Default
Path to Git executable D \Program Files\Gillbin\git exe ‘_:';‘.
BNEE 7]
AddGit =

K 11-17  Git £

7E “Path to Git executable” EITHIAS Git AIHUT XA ME S, @ D:\Program
Files\Git\bin\git.exe, H.ifi “save” IZHIRIFACE .

3, 3 Simple task T L E

(1) 2% “Github WH” , 5 “HiH URL” () GitHub 5 H#bhl) , & 11-18
Fi7R o

¥ GitHub InH

IIE URL https://github.com/defnngj/pyautaTest/ ®

Advanced...

11-18 HE “IHHuE URL”

(2) £ “Source Code Management” H1/4)i% “Git” I, 1l 11-19 For.

s Gil
Repositorias (7]
Repository URL  hitps figithub.com/defnngj/pyautoTest L 1]
Credentials LF- v = Add
Advanced...
Add Repasitary
Branches to build n
Branch Specifier (blank for ‘any’) | “master L 1]
Add Branch
Repository browser {Aulo) - | 8
Additional Behaviours Add

11-19 ik “Git” 2L
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Repository URL: 1H5 GitHub 25 H Hi3ik:.
Branch Specifier (blank for ‘any"): BT H 7>, BRIAN master 47 o
Repository browser: JE5%ZE N %, BRIl N Auto.

(3) 7 “Source Code Management” a3k “#if) SCM” LI, 33 %6 1 77 A
Git G E R, JFPATHEIES, W’ 11-20 k.

Build Triggers
Trigger builds remotety (e q , from scripis) (7]
GitHub hook trigger for GITScm polling (7]
HipTiSim2EeL )
TR (7]

# 4tiE) SCM (1]
Schedule Hiz#ee» )

LR TaUNGIA 201051 A228 BRI TAF1IT405438E CAT, FRiEiTAE] 2019215228 BHE_ T
11849474380 CST
Ignore posl-commil hooks L 7]

P 11-20 2k “%81H SCM” LT

Schedule: ¥EALWINF[A]. “H/2 * * ** 7 FoREM P E —IRITH & 5 A s
FACRS, BnERA,  UREE SR A A RS R R A

A7 2 )5, BRI A pyautoTest 1l H & FEHEASAAS, @i SCM 5 1f)4 £ i H 5887 - hr B
R,

Simple task & 2% H—A “Git Sl H &7 %I, AhEE Gitf#ilH &, ik 11-21
i

Git ®eiAE

Started on 2019-1-23 23:47:44

Using strategy: Default

[pol11] Last Built Revision: Revision 470£0943799264bf3d355¢7{4aTbbdche2030£9f (refs/remotes/origin/master)

> D:\Program Files\Git\bin\git. exe —version # timeout=10

> D:\Program Files\Git\binigit. exe ls-remote -h httpe://zithub. com/defrme j/pyautoTest # timeout=10

Found 1 remote heads on htips://glthub. com/defingj/prautoTest

[pol11] Latest remote head revision on refs/heads/master is: 470f0943799264b73d355c7{4aThbbdcBe2030£9f ~ already built by 57
Done. Took 4.3 ﬂ‘

Mo changes

11-21 Git#ifH &
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11.5.2 BEEIMBIEIT

i AT A B JF AT M, pyautoTest i H MRS E 4 i B F] Jenkins H 3%
(...\Jenkins\workspace\Simple task\) , pyautoTest il H AU 41 A& 11-22 s

i > apache-tomcat-9.0.14 > webapps > Jenkins > workspace > Simple task >

& B e s 2N

git 2019/1/22 23:48 ST

.idea 2019/1/22 22:55 pre =S

.pytest_cache 2019/1/22 22:56 pra e

_ pycache__ 2019/1/22 22:55 SEE

page 2019/1/22 22:55 prit=o

test_dir 2019/1/22 23:48 iR

test_report 2019/1/22 23:48  rifsk
|=l .gitignore 2019/1/22 22:55 ITAIRY 1KB
|-] conftest.py 2019/1/22 22:55 PY 3744 5 KB
|| README.md 2019/1/22 22:55 MD 324 1KB
=] requirements.txt 2019/1/22 22:55 IASTRY 1KB
|| run_tests.py 2019/1/22 22:55  PY 3zi4 2 KB

11-22  pyautoTest T H A5

FTF Simple task B 7L, 7 “Configure” I, HHACEITS, BRWEGLSWT.

python run_tests.py

1247 run_tests.py S, K LU INE] “PAT Windows fitAbEEdy A7 L, W]
11-23 ffirR.

Build

HiT Windows ftihi®as u o

Command  pyup

Soo the list of avaiable environment vanabies

Advanced..

B 11-23  Bar I InE “HAT Windows HEALEEA A"

ol “save” H%HL, DRAMATSSIFETHATHE, MBS

D:\Java\apache-tomcat-9.0.14\webapps\Jenkins\workspace\Simple task>python
run_tests.py
I, FAT TR E R K LE R
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test session starts

platform win32 -- Python 3.7.1, pytest-4.3.0, py-1.8.0, pluggy-0.9.0 —-
C:\Python37\python.exe

cachedir: .pytest_cache

metadata: {"Python®": "3.7.1", "Platform®": *"Windows-10-10.0.17134-SP0O",
"Packages®: {"pytest”": "4.3.0", "py": "1.8.0", "pluggy": "0.9.0"}, "Plugins":
{"rerunfailures®: "6.0", "metadata®: "1.8.0", "html": "1.20.0"}}

rootdir: D:\git\pyautoTest, inifile:

plugins: rerunfailures-5.0, parallel-0.0.9, metadata-1.5.1, html-1.16.1
collecting ... collected 5 items

test_dir/test _baidu.py::TestSearch: :test_baidu_search_case PASSED

test_dir/test _baidu.py::TestSearch::test_baidu_search[casel] PASSED

test_dir/test _baidu.py::TestSearch::test_baidu_search[case2] PASSED

test_dir/test _baidu.py::TestSearch::test_baidu_search[case3] PASSED
Wi EHBET AR, HaiIH St Jenkins #HAT T .

11.5.3 EE HTML k&

1t pyautoTest i H 1, @it pytest-html #ffFn] LLAE R HTML )55, 2 F3K, 7E Jenkins
I E HTML #iGMEE, FRBE “Configure” JETUHEATHCE .

HE “Build” #£10, i “Add build setup” %41, “2Ji% “Execute system Groovy script”
I, 7E “Groovy script” HNI:

System.setProperty(**hudson.model .DirectoryBrowserSupport.CSP", ')
ik 11-24 Fios.
Exscute system Groovy script l)

11-24 7J%k “Execute system Groovy script”

see more please visit: https.//homeofpdf.com


http://127.0.0.1:8080/job/Simple%20task/configure

202 | Selenium 3 BEILMASEEE—FTF Python i85

Jenkins 7E i & X sk # 5] A T Content-Security-Policy , £ Jenkins ' H & A
DirectoryBrowserSupport, ‘&4 Jenkins ft] HTML/JavaScript. 5 H 36 DA SO S 3EE 13k
W PR IBR Y. A, X2 SHCSE Jenkins A HTML 5 £ CSS £,
A7 _FTH R B A T B ST A BRAL IR OR

% 1 “Post-build Actions” &5, . “ Add post-build action” #4411, it & “Publish HTML
reports” , K 11-25 Fs.

Post-build Actions

Publish HTML reports n (7]

Reporls n .
HTML directory to archive test_report L2
ndax pagefs] “*rpport himi )
ndex pange fitlafs] (Optional) UIEEHETRIRS (7]
Report title HTML Report 2]
Keap past HTML raports + (7]
Always [ink to last build [7]
Allow missing reporl [7]
nclude liles "= htrni

Follows the Ant glob syntax, such as **/* himl **/*.css
Escape underscores in Report Title [ 2]
Add

11-25 fid & “Publish HTML reports”
HTML directory to archive: F T-48@ Wik B, XH ¥ EAN test_report.

Index page[s]: F& &M 12 5 Dl , X HEE N**/report.html, FKIRILHCH: H 3%
R report.ntml SO .

Keep past HTML reports: &7 /47 IH 1 HTML # %5 .
Include files: MCE A, MRAFIZRIHE**/*html.
BIRRAEAESS, PATHE, WEAEWNT.

5 passed in 22.19 seconds
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D:\git\pyautoTest>exit 0

[htmlpublisher] Archiving HTML reports...

[htmlpublisher] Archiving at BUILD level
D:\Java\apache-tomcat-9.0.14\webapps\Jenkins\workspace\Simple
task\test_report to D:\Java\apache-tomcat-9.0.14\webapps\Jenkins\jobs\Simple
task\bui lds\27\htmlreports\HTML_20Report

Finished: SUCCESS

#F Simple task B U1, AILLAKIIE N 7 —/> HTML Report 1%, 41& 11-26 Frr.

Jenkins Simple task

# Back to Dashboard

e TI7#= Simple task
O, Status

“ Changes

@ Workspace

) i
( Delete T2

™ Configure ﬁ Workspace
” HTML Report —_
& Recent Changes
[

~ Rename

KI[]!H

HTML Report

%] 11-26  Simple task 1 1L

M “HTML Report” &1, 7] & A 7 kg a4 el sl 2 7036, i 11-27 Fros.

Jenkins Simple task HTML Report

Simple task htmi2

£ |**/report himl -3
£ g

2018 12 10 23 05 (8/freporlhiml

report.himl

tepaord hirml

[F]2018 01 08 11 00 02/raport him!
[F]2019_01_08 22 36 _S04eport him)
[F]2018 01 08 22 3% 50/eport himl
[F12019_01_08 22 53 _42/eporl himl
[F12018 01 08 23 03 04/report himl

= .(all files in zip)

Kl 11-27 P st A i) i i 1
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e H 2R CHEIN D B fc A ik g dEhe, & %F HTML Report 11,
WK 11-28 s .

Back to Simple task s

Report generated on 08-Jan

Environment

Summary

21.48 seconds.

11-28 HTML Report 7%

1154 BECEMESRT
A I T EE A P SRS L, X pyautoTest A B XML # 3Rk 4 AR B
Wy

i “Configure” £, LTRSS HIBCE . $E] “Post-build Actions” LT, 7
“Add post-build action” %4, EZE “Publish JUnit test result report” , 41l 11-29 fizRx.

Publish JUnit test result report n (2]
MRS (XML) test_report/™/* xml
Fileset ‘includes’ setting that specifies the generated raw XML report files, such as
‘myproject/target/test-reports/*. xml’. Basedir of the fileset is the workspace root
BRI @
Health report amplification factor | 1 g @
1% failing tests scores as 99% health. 5% failing tests scores as 95% health
Do not fail the build on empty test results (2]

Allow empty results

11-29 1 “Publish JUnit test result report”
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MRS (XML« 5@ AR & H N XML S, Wiftest_report/**/* xml
IR R PATE, XML RS 4it-anE 11-30 Fior.

T32 Simple task

[Fadd gescription

Disable Project

& 11-30 XML R%&540

T A RS R, AT RATER A G e T .
“CHROTINRGE R, FTLLE A VR XML TR, Ak 11-31 i

Test Results  +  test_dirlest badu  »  TestSearch

Test Result : TestSearch

0 faiburas (+0)

418515 {+0)
E£T
[y descrpbion
izt FAm
WA By Em
lest bawdy_searchjcasei] 2a3m Passed
lesl_baidu_searchicase2] 258 Passed
lest baidy_searchicased) S54% Passed
Iust baidy search case BB Passed

K11-31 XML st
11.55 EEBXREHAE
H 3l AE IR e w DR —, X B A R AT e & A sl A& IR .
B, fE Jenkins BT, il “RHEEH” —~ “RGWE" W,

(1) #i; “Jenkins Location” %15, AcE “System Admin e-mail address” , #1/&] 11-32
Fi7R

see more please visit: https.//homeofpdf.com



206 | Selenium 3 BEILMASLE—FTF Python i85

Jenkins Location

Jenkins URL http://localhost:8080/ @®

System Admin e-mail address @ 126 com Py

& 11-32 fid® “System Admin e-mail address”
Jenkins 4 FEV A AR 6308 L, K LA BUS , 3 FLAA 05 T O B (R — B

(2) i “Extended E-mail Notification” &I, wLAE R ETHKZ, HIFAEE—
TH T IS, AR AR B a0 18] 11-33 Fr

Extended E-mail Notification

SMTP server

smip.126.com L2
Default user E-mail suffix @126.com 2]
®  Use SMTP Authentication -i_;-
User Name g 126 com
Password
Advanced Email Properties
Use 5L * @
SMTP port 465 [ 7]
Charset UTF-&
Additional accounts Add
Delaull Conten! Type HTML {texthtmi) r®

F11-33  MBAEEEAH 1
SMTP server: 4 SMTP iRk 45Hhht, 1 126 MR AR 55 Hotik A smtp.126.com.
Default user E-mail suffix: HEFH/E 4%, 126 HEHE 54 N@126.com.
Use SMTP Authentication: 2Ji%f# F SMTP iAiiE .
User Name: &IEHB{HIH 44 .

Password: 7% i ALY, JEARMBAT SR R EN, 1 BT E RSB E R
B .

Use SSL: &7 {# H SSL i SMTP iR %48, BRiNA)ik.

SMTP port: SMTP 5t I, ERIA N 465,
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Charset: FfF4E, BN UTF-8,

Default Content Type: ERIAMEAF A2, X Bk HE HTML (text/html) .
KT MBAA I BC B A — ek 10, T DUEEEAE, il “save” #HIORAFERITT

FE 2B, [A1F] Sample task {45 H AL E, K3 “Post-build Actions” 1ETT,
post-build action” #%4H, ECE “Editable Email Notification” , #IK| 11-34 s,

Editable Emall Notification
Disable Extended Email Publisher

Allows the user o disable the publisher, while maintaining the setfings
Project From

Project Recipient List T 126 com
128 com

Comma-separated list of email address that should receive notifications for this project

Project Reply-To List SDEFAULT_REFLYTO

Comma-separated list of email address that shoukd be in the Reply-To header for this project

Content Type HTML (reahtmi)
Default Subject (UI=Ey v et
Default Content (FEEEATA. WIEM! )

TORIGE : SPROJECT_MAME <by/>

{IERERT: # SBUILD_NUMBER <br'>

TERREAE. SBUILD_STATUS <be/>

PRI S{TEST_COUNTS} <hif=
FETIFREL: S{TEST_COUNTS, var="pass"} <bi/>
SEMFRFEN: S[TEST_COUNTS, var="fail"} <br/>
SRITAIY: S{TEST_COUNTS, var="skip’} <hr/>
&it: S(TEST_COUNTS, var="total"} <br'>

Altachments

Can use wildcards like ‘module'dmsy™)” zip” Sea the @@includes of Anl filese] for the exact format

The bage diwectory i1 [he workspace
Altach Build Log Attach Build Log

Comtent Token Referance

= -

11-34 fid¥§ “Editable Email Notification”
Project Recipient List: ZUS0Ha 45 SR (I AF 51 3%
Default Subject: HE/FFR@E, AR Jenkins (T 553H5 .

Default Content: HE{4F1ESC, BCEWITR.

Advanced Setings...

o
o

o

©

L]

i “Add

(KBS TLR, HH=E! ) <br/>
#3ER B . $PROJECT _NAME <br/>
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MR A # $BUILD_NUMBER <br/>
MR $BUILD_STATUS <br/>

HATRBI % ${TEST COUNTS} <br/>

I A4 . ${TEST_COUNTS, var="pass'} <br/>
KM A4 . S{TEST_COUNTS, var="fail"} <br/>
skid Al 2. ${TEST_COUNTS, var="skip'"} <br/>
4-it: S${TEST_COUNTS, var="total"} <br/>

Check console output at $BUILD_URL to view the results.
X BAEH Jenkins FFE AR RACE, MR AL 8 B B BRI S5 R
Attachments: HE{FFAF, 3 B AT LR i Pt 2 1) H 3%
Attach Build Log: Fff in#gs H &
Hif; “Advanced Settings...” #%51, B2 Ema0E 11-35 Fis.

Pra-sand Script SDEFALLT PRESEND SCRIPT (2]
Posl-send Script SDEFAULT_POSTSEND_SCRIPT ®
Additional groovy classpath Add (7]
Save to Workspace (7]
Triggers Always n 0 L
Send T -
il Recipient List E3 @

Add -

Advanced...
Add Trigger -

K 11-35 HH LI
Triggers: e REfil A MEAR A IE N, 7T CLUERERR IR R I%, AT LG 4T 55 R 3%
Send To: 5 7 K& B3 G

PRAFAESS, FRPATAE S M. B W48, oI LLE 2 Jenkins H 2 & 15 B4
K& 11-36 Ao
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VIBEHENiHEER
@ 126.com >
I < tcstingwtb@126.com > @ 126.com>

14

[l

e=iiks
(FHMHEN T, BOEE! )
FIEEINE : Simple task

FOgERRA: # 40

HaRERE: Fixed

AT 5

FEEL: 5

SEMBEFIEL: 0

BRI 0

&it: 5

Check console output at http:/localhost:8080/job/Simple%20task/40/ to view the results.

1136 Jenkins [ Zh k& flip -
S W AF R DA BIAS R R B A L, e RT L@ B4 (build.log) BEMEH .
2k, BMEITH K Jenkins AL & CAIEATE M. IXLEHCE T LA 2 L F 753K
(D %5 B s 1R A5 52 ) GitHub 4
(2> Jenkins 3 i e R P4 QRS 2 75 BT o
(3) S HUEHT I AR I AT, K PAT S5 R AIE B R E WEAS -
(4) [FIm}, 383 Jenkins AT LARE A HTML W 1Ak 75 A7 S0 AT 15 L o
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appiumiINBE5 =%

AFEANB—FHA 3 A X T A appium, appium B AT &3 Ul B shesis b A £
Fddr, FALEHF Android A7 i0S R -F &, EXF S mAE, BmiFR ) 20,

12.1 appium 43

12.1.1 #BehMAAR

MBI R EE ML LSS, Wk 12-1 ffor.

e  Native App: JR4ERN .
e Mobile Web App: F£5h Web 5
e Hybrid App: JB&M.

Hybrid
App

[ 12-1 FEBhRIHISM
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1. Native App

Native App (JRAERIHD AR E BN &ECE G KN HFEF (41 Android i0S
o, Windows) . %11, iPhone 3 HFEf¥ & H Swift 5, Android v H 272 H Java 5.
S A2 N AT SEVER Ry, OB M (2 K2 R G 28R N 45 1) P B DD R

2. Mobile Web App

Mobile Web App (F22NISI 1D it i #% 20 YW 45 U 1] 1) S FH AR Y, m DAded i B8
BELRAYT ) 49120, 10S L Safari, Android | (%) Chrome. & 41135 Z# il HTMLS5. JavaScript
SERARTT R, AT AR E#IThAE. Mobile Web App JEASk B 45 %%, I HARELE B & (4E
T3 T7 B A7 -

3. Hybrid App

Hybrid App GE& M) FEfF ML AR (HTML5. CSS il JavaScript) H k., {Hik
NTE App HFIZAT, IR b0 e A4S S A B R T

X T304 RN TR R R UG, VR A N B2 i k. XSSO H I HOR R A AR R 3k
FIEE M 1. PhoneGap #11 Sencha Touch &5 T B AT LI A ¥ —MREA M, 1RA N A LA
I E R AR TR N A

appium ZFELL E=F2RAM A (Native App. Mobile Web App 1 Hybrid App) 1 [ 5
I

12.1.2 appium B9Z24
appium J& T2 7 b/ R 55 2 2000 o RSS2 AT 45 2 T I B 1 -
(L WE P mEIGERIF RS2 1.
(2) TR H 2o
(3) PATE LA L
(4) R [l PATIRE -
appium TAET7 &l 12-2 s .
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12-2  appium TAE/T=,

1. XCUITest
XCUITest 23R A ] T 10S 9.3 fRAHMEH 1 HBEHESE, M i0S 10 46, EeME—
H B b HESE

appium 1.6.0 ¥ FH3E AR 1) XCUITest HESE, ‘&2 #F i0S 10/Xcode 8. appium Py B {#
FHl Facebook 7 7 ] WebDriverAgent 5 H 57 £ XCUITest.

Facebook 22 &[] WebDriverAgent 3 H J&—>4 i0S SZHL) WebDriver AR %%, F 1%
BRI Ve B AR EA T I AR ] e W BUR SRR . BT S (g, RED
IR N R ST FHIH A 10S AR (9.3 LR RRAS) , appium 1 Apple ) UlAutomation
[, TR AR A BT D Re T A i LU A

automationName: XCUITest

UlAutomation J& 5555l ¥ # B4 2% N 3217 bootstrap.js 473815, AT H appium
BB a4 o

i0S & TAE i 12-3 fios .
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WebDriver Script

o " ﬂ appium Server
d \
I UlAutomation J f

12-3 i0S P& T/EH

2. UlAutomator2

UlAutomator2 #&3&-T Android [ H BIGHEZE, FVFH A MEFIZEIT Ul K. appium
18 F Google 2 7] 1] Ul Automator2 7£ H. 52 ¥ & Bl 85 E #4474 - Ul Automator2 »2& Google
AwEVERT App BT UL B3 IRAESE . S8 0 FVE R AE BT I Th R Hp A& 34 DL R 2

automationName: uiautomator2

£ appium 1.6 R A 71, appium N UlAutomator2 #2 fit 37 £F . appium {#
appium-android-bootstrap fEt 5 UlAutomator2 #1758 H.. & e VP a4 KIE R W%,
Android (] UlAutomator2 Ml iAHEZE7E B SL i #& BT AT %o

4 appium % 7 3 17 SR 8185 (9 AndroidDriver 2 1%IN, appium %/ it 244 i 75 (1 T e
{3325 appium %5 SRS %8 . %%, UlAutomator2 IXEHAEFF IR G 21l . SR )G, FEIESERY
Android %% I 223 UlAutomator2 i 55 2% apk. %% 55 Netty IR552%. 7€ Netty iR55 25
J&» UlAutomator2 il 55 #5 75 B 2% b At W i SR i i 7

Android ¥ & TA/E 7R 12-4 fis.
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®appium

®
AY

Application Under Test

UlAutomator2
Server APK

WebDriver Script
UlAutomator2

Driver

12-4  Android ‘-5 TAEA R
HE: PLESRT appium TAE XMN-444% H appium essentials — 7.
12.1.3 appium I T{EZF2

appium [ LAEEFE W E 12-5 Firs o

HaEh it

Android FIH

appium Server

appium.dmmg

appium Client

Java Client

Python Client

Ruby Client

=

AppiumFor
Window.zip

) [z

108 FHL

12-5 appium [ T/ELAE

1. appium Client
appium Client SZEFZFE SHELE, BN BRI GmEEE 5 20 0 & T HRBIK appium
MRRFE, FRATAT LLER: B O AR IE 5 BUHESL RS0 S appium MRXHIA . appium Client 2 #F

I8 5 HESR IR 12-1 .
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£ 12-1 appium Client Z3FHIIE S HEZSR
BE/IER Github I B ik

ruby https://github.com/appium/ruby_lib
Python https://github.com/appium/python-client
Java https://github.com/appium/java-client
JavaScript (Node.js) https://github.com/admc/wd
Objective-C https://github.com/appium/selenium-objective-c
PHP https://github.com/appium/php-client
C# (.NET) https://github.com/appium/appium-dotnet-driver
Robot Framework https://github.com/jollychang/robotframework-appiumlibrary

2. appium Server

appium 75 A(E PC LRz —> Server, WiWr# /i H AL IMHIIZAT, JRRIE R AKX

B I (7 Bl v g B A IS AT

appium Server 37 #F macOS Al Windows W KT & . AT IR & 95 I
appium HZILIER. 75 ERF A B H A4S, appium Server TiH S 1L HT, B appium

Desktop #1X.

3. BHEEL

¥zl 11247 appium H LKA, BERT UR — &iE#E] PC KFHL, AT
LASEAE PC _Li247 1 i0S APl 4 5 Android AU 2% .

12.2 appium FiEIEE

BUE, FAIXS appium L&A THIE THE. BN appium SCREZIES . 2176, AP
AT BRI G G HE R — i, BT LR T DL ke PR ) AT 7R

o HE&R%: Windows 10.

o BTG : Android BLILES .

e appium filR%#%: appium Desktop.

e appium & Fif: python-client.

e 7 I DL R R B AR AR, T o A AT 2
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12.2.1 Android Studio

FATEE W] LIS Android FAHLIERE PC >kiz4T appium H LA, t] Lt Android
SDK & Android Bl #5Kiz1T appium H a4k, 1X B 7 2425 Android SDK, BKEAE
AT~ ER T HE, W adb AT LH T EH# PC 5 Android F HL/EE#L 25,
UlAutomatorViewer 7] LA#5 Bl g fi7. Android Jo % .

Android SDK (Software Development Kit, #fF7H & T HA) $#24t T Android API JFEF1
Tk LR, o] FRMAR A AN AP . f#kiE, Android SDK A LEAEH TIF K
FIZAT Android B ) — N84 . Android SDK O AN FHR L2 8 AMT i) R 3, 752808
it Android Studio %% .

Android Studio #& Android B FI£ERIT K TR, HTH KSR Android NH, &
Google 7 @ 7E Intelli IDEA FFJ5ARASEERE - I &

fE22%% Android JF KBTI . 75562248 Java TERIAEE, S H A 10 =.

Android Studio T #khik:  https://developer.android.google.cn/studio.

B ] DAARYE B W ERE RE FEXT BLFTARAS, A LD Windows RS 6. Xk
Android Studio Z %5304, i “Next” %4, ‘2Jik “Android Virtual Device” #£I0, U1
12-6 Fi7n .

Android Studic Setup - X

Choose Componenis
Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: Android Studio L=

E Android Virtual Device

Space required: 2, 1GB

< Back Next > Cancel
12-6 )i “Android Virtual Device” 11

M “Next” %24, EPFFLERAE, W 12-7 Fios.
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Android Studio Setup - x

H’ Install Locations

Android Studio Installation Location

The location spedified must have at least S00MEB of free space.
Click Browse to customize:

{D}\Dmgram Files\Android\Android Studio Browse..

< Back Next > Cancel
12-7 EHLRERR

T “Next” $#%4ll, HEZRRE5EM. B IXE3) Android Studio IV, <x38 H3RRHE, K
12-8 Fli7m o

® Android Studio First Run

# Uunzble

Setup Proxy Cancel

K 12-8  $ERAHE

#7~ Android Studio 7% #2521 Android SDK, P NIRATE A Seph 2z fIf B Android
SDK, FrLL#adi “Cancel” $%4H, 4k&r4eds,

‘7Ji% “Android SDK- (754MB) ” F1 “Android SDK Platform” &1, Jfifit “Android
SDK Location” #£Xji# & Android SDK HZ %5815, 1X B 15 B 42 N D:\android\SDK, 41
@ 12'9 F}:r/j——\‘o
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& 12-9 P& Android SDK [K)2eBEk 12

Fih “Finish” $%4, JF4A N % 4% Android SDK, #A2ede i BRI BNE K, TEEAF
—‘&HTJ-I‘EUO

ZRSERE, AT LAEIEE Android B H 1, fni&l 12-10 k.

® Welcome to Android Studio - X

o

Android Studio

Configure ~ GetHelp +

12-10 B4 Android i H

XHAAIKAIE Android TTH IS, HAR1EZS% Android B 77 3CHY https://developer.
android. google.cn/docs/ .
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12.2.2 Android #3138

1% F} Android Studio 617 Android £l 25 .

B4, JB3h Android Studio, iy “Create Virtual Device...” #24H, tnE 12-11 iR

® Android Virtual Device Manager - m} X

£ Your Virtual Devices

M Android Studio

12-11 By “Create Virtual Device” 124
R TR, Category 57k “Phone” , JEiE#—3K Android AL S, 4
12-12 ffizR

# Viral Device Configuration x

Hardware

12-12 8¢ Android SFHIH S
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iy “Next” %41, E#r 13 E Android F40 2%, 1 12-13 AR~

# Virtual Device Configuration x

Android Virtual Device (AVD)

droid Studio

K 12-13 & Android Bl
AVD Name: MR 47
Pixel: MEHFHLAS, FEAIRSTN 5.0 451, ¥l 10801920 CHf7: FED
Nougat: X}% Android fix4s 7.0
Startup orientation: PR E BB BT R
Graphics: JEFEALLEE H 197E JL B
Device Frame: &7 SR THLIMNE, A AL,
Fiifi “Finish” 424, 785 Android B B .

£ Android #El3E BEAIR H, IEFEIER) Android #HULEE, £ “Actions” — 7l
i <7 3240, 30 Android BERIEE . Android DL EE 5 R N 12-14 B,
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#® Android Virtual Device Manager - =] ®

) Your Virtual Devices
Android Studia

12-14  Android B8 EIAI £
FeE Android PAIEAS &, FITH 7E %3 Android SDK I, % B 142~ D:\android\SDK .

Fii “obrf T, ARG R R R - “BRREERET - ‘A’ —
“IEB R — “KRGTE” TR “Bra” %4, %I ANDROID_HOME.

A3 5 4. ANDROID_HOME

A FfE: D:\android\SDK

il “Path” ZREA, AR “HIE7 HHL BN TRCE.

44 path

A E{H: ;%ANDROID_HOME%\platform-tools;%ANDROID_HOME%\tools;

7E Windows fir 2 &R FF R\ “adb” #4.

> adb

Android Debug Bridge version 1.0.40

Version 4797878

Installed as D:\android\SDK\platform-tools\adb.exe

global options:

-a listen on all network interfaces, not just localhost

-d use USB device (error if multiple devices connected)

-e use TCP/IP device (error if multiple TCP/IP devices available)
-s SERIAL use device with given serial (overrides $ANDROID_SERIAL)

-t ID use device with given transport id
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-H name of adb server host [default=localhost]
-P port of adb server [default=5037]
-L SOCKET Hlisten on given socket for adb server [default=tcp:localhost:5037]

Android Debug Bridge (ADB) & #4457 LH, HT7E PC 5 Android Bl#% (2L
ZEFE) Android ) Z [AIEATIEAE o 1% THARAE Android SDK ', BRIATE Android SDK
i) platform-tools/ H 3% F .

B 7M. http://adbshell.com/.

12.2.3 appium Desktop
appium A4 C/S ZE#4, Server (Jr%5#8) EE AR FATHIRE sh 154, UK Client (%%
JU) KA JISON 1K, ffbTJm SR a6 sl s 3z 47 il I 51 o
appium Server #EE IR S5 2E M A (2, (HAE 2015 4E{Z L5 H T, H appium Desktop 4.
GitHub #ilik:  https://github.com/appium/appium-desktop

Ref LR B S & N 80 B R A . A& BL Windows i, ik #F
appium-Windous-1.13.0.exe XA AT T #0. T #8323 56 a , S22 A2 Bi— /M) appium
bR, appium J& 3l 5 i an & 12-15 Frow.

File View Help

@ appium

12-15  appium JEEh5 AHm
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ERIN R 4% 8 Host #1 Port, BRAKH 0.0.0.0:4723. Hidi “Start Server v1.10.0” %48,
Ja sl Server, WEWTAHLA) 4723 % 1o

12.2.4 Python Client
appium Client S F¢ 2 P15 5, A< DA Python Jy 4, filr LA BLi% 4% Python-Client.
L pip A4 2e % appium ME

> pip install Appium-Python-Client

Z I, AT appium B SIALIAIA B T T .

12.2.5 ZE—4 appium ik

NHEAT 58— appium B, 555, S8 Android B4l 2%, 1P 12-16 AR

Android Emulator - Plxel AP 24:5554

12-16  J3Zh Android Fi#%

Hk, 1 “adb devices” iy &K 22 75 AEME T 21 Android FE4U2S .

> adb devices
List of devices attached
emulator-5554 device
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BNk, JE3) appium Desktop, W1 12-17 Ffiw.

°Appium
Eile Yiew Help

12-17 53} appium Desktop

)5, I8 Python 4i’S appium H 3L EIA

from appium import webdriver

#E SIBATIRBE

desired_caps = {
"deviceName": "Android Emulator”,
"automationName®: “appium”,
"platformName®: "Android”,
"platformVersion®: "7.07,
"appPackage”: "com.android.calculator2”,
"appActivity": "_Calculator”,

}

driver = webdriver.Remote("http://localhost:4723/wd/hub”, desired_caps)

driver.find_element_by id(*'com.android.calculator2:
driver.find_element_by id(*'com.android.calculator2:
driver.find_element_by id(*'com.android.calculator2:
driver.find_element_by id(*'com.android.calculator2:

driver.quit(Q)
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ZATA, B3 Android HAFHITHEEE (Calculator) App, JF5e i EE . B1T
fELan E 12-18 FioR

12-18 izfTIEM
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appiumEL it

Wit 12 FHF T, RAMCZ TR appium $RBEE, FAREIFT —AHE
%S9 Il A, KFFEmA-BA T Python 35 = 49 appium API 69457

13.1 Desired Capabilities

appium 7E J5 ) session B}, 7% 22324}t Desired Capabilities. Desired Capabilities 45 I /&
TR, BRSO RIERIES RS (appium Desktop) , 5 UFARSS 2% App B1T [KI3F
1,

Desired Capabilities [{jEARE & 1K .

from appium import webdriver

# &L Android E4TERIE
desired_caps = {
"deviceName": "Android Emulator®,
"automationName®: “appium”,
"platformName®: "Android”,
"platformVersion®: "7.07,
"appPackage”: "com.android.calculator2”,
"appActivity": "_Calculator”,
“noReset”: True,
}
driver = webdriver.Remote(command_executor="http://localhost:4723/wd/hub”,
desired_capabilities=desired_caps)
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Desired Capabilities {Jfc & ¥ W4 K .

e deviceName: JA 31 BEALEEILES, 40 iPhone Simulator. Android Emulator.
Galaxy S4 %5,

e automationName: {3 F ] H 24k 51 %, 40 appium (BR 1A ) B Selendroid (%% Android
API17 PLF) o

e platformName: ff & 3)°F&, W1i0S & Android.

e platformVersion: & F S RGMA, 41 Android &, ARAN 7.0,

e appPackage: % illiX App M Package %%, 1 com.example.android.myApp -
com.android.settings % .

e appActivity: #lliRX App HJ Activity %, 40 Calculator. MainActivity. .Settings %%

e noReset: 7ELIEATEBEMNARA. HM&EN True I, kiR Bl

false.
BEZHRCE WY, ES%5 5730k
https://github.com/appium/appium/blob/master/docs/en/writing-running-appium/caps.md
fn{a3KEX appPackage #1 appActivity ?

appium 7EJ3 3l App L0 % B appPackage I appActivity P5/NS%. 3R, XFA
ZH T ERZ P, i a7 8 B R App TFR N L. BRitbz 4, FATTE AT L
ok PR A 57 200 A X S 2

TR il adb THEAUEH EBEAT 7M.
XA AT EAE B adb T A,

(1) 1247 “adb logcat>D:/log.txt” 4>, % adb HMHL K HES A D:/log.txt 1

> adb logcat>D:/log. txt
(2) f£ Android #4038 BB AT IT Z I App,  FRA— L 4E .
(3) FEbRIERE Ctrl+c 453 H BRI
(4) 77T D:llog.txt SCHF, # % “Displayed” X<, 4k App [ Package fil Activity.

09-01 17:16:31.970 1636 1740 I ActivityManager: Displayed
com.meizu.Flyme.flymebbs
/.ui_LoadingActivity: +928ms
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appPackage: com.meizu.flyme.flymebbs.
appActivity: .ui.LoadingActivity.
FR: B aapt BEE .

aapt Bl Android Asset Packaging Tool, 7E SDK ¥ build-tools H 3% . 1% T HREEn] bA&
- Bl B zip B ARH ORI (zips jar. apk) . tH AT DUKE B SR g Rk S
.

> cd D:\android\SDK\bui ld-tools\28.0.2
> aapt dump badging D:\appium\apk\mzbbs\com.meizu.flyme.flymebbs 40000003.apk

package: name="com.meizu.flyme.Fflymebbs®" versionCode="40000003"
versionName="4.0.3" platformBuildVersionName="8.0.0"
sdkVersion: "21*

targetSdkVersion: 26"

launchable-activity: name="com.meizu.flyme.flymebbs.ui.LoadingActivity"
label="" icon=""

MAREG ] LA 3] App [ Package I Activity .
13.2 =HEN

XUl E SR UG, B 8 A Tt 3R BB . AE S Web TLTH, 23 App,
BN O R BB AT B BN, B E A e R B A

appium 4kz& 1 Selenium ¥ 8 A7 7325, IR BT TP, LLE R BRI
FEAL .

appium ¥ & B E A T EM R

e jos_uiautomation: find_element_by ios_uiautomation()

e jos_predicate: ind_element_by ios_predicate()

e  jos_class_chain: find_element_by ios_class_chain()

e android_uiautomator: find_element_by android_uiautomator()
e android_viewtag: find_element_by android_viewtag()
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https://baike.baidu.com/item/%E4%BA%8C%E8%BF%9B%E5%88%B6%E6%96%87%E4%BB%B6/996661
https://baike.baidu.com/item/%E4%BA%8C%E8%BF%9B%E5%88%B6%E6%96%87%E4%BB%B6/996661

$13F appium ZE&t | 229

e android_datamatcher: find_element_by_android_data_matcher()
e accessibility id: find_element by accessibility_id()

e image: find element_by image()

e  custom: find_element_by custom()

] L& B Android SDK [ 1] Ul Automator Viewer 1.5 %} Android ¥ #% AL 28 (1
AT AL 1% L EALT . \tools\bin\ H 3% F Y uiautomatorviewer.bat SC{4 ] DAL JH
%), WA PAZE Windows fr 232~ A7 R\ “uiautomatorviewer” #5253,

Bt Device Screenshot #2241, 3\ Android ¥4 B 28 B 2470 A . Ul Automator
Viewer T B4 13-1 FizR.

1| Ul Automator Viewer - O X
=@@R
1. -
Google )
~ (0) LinearLayout [0,0][1080,1776] ~

~ (0) Framelayout [0,0][1080,1776]
~ (0) Framelayout [0,0][1080,1776]
~ (0) FrameLayout [0,0][1080,1776]
~ (0) com.android.launcher3.Workspac:
 (0) ViewGroup [12,276][1068,1464]
(0) ViewGroup [12,276][1068,14

(1) View [12.27617312 6091 e

<

Node Detail

index 0 ~
text

resource-id com.android launcher3:id/worksp
class com.android.launcher3.Workspace
package com.android.launcher3

content-desc

checkable false

checked false

clickable false

enabled frue e

K 13-1 Ul Automator Viewer | F.
13.2.1 id EfiL

id e A7 f# I ) resource-id BEATENALIT . 24 Android ¥ £ B2 A Android &
4 APl FRAMET 18 I, Ul Automator Viewer T. B JCHE3REU B [ resource-id .

BT Ul Automator Viewer 1. . 1] LA & resource-id, #1Pd 13-2 Fiw.
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| W U1 Automator Viewer 7 o *
aad
A ~ ~ -
10) EditText:21 [0,36][480.213] o
(1) EditText [0.213][480.360]
(1) android support w4 view. ViewPager [0,360](4
{0) LinearLayout (0,360][480,800]

(0} ViewGroup [0,360][352.800]
{0) Button:7 [24,384][117,470]
(1) Buttan:s [129,384][222 A70]
(2] Button:d [234,384][327 470]
{3) Button:4 [24,482][117,568]

{4) Button:S [129,482][222,568] -
| < ¥
Node Detail
index o “
text 2
[resourcerd com.andraid.calculatorZ:id/formula
clage android widget EditText
package com.android calculator?
content-dese
checkable false
chacked false
chckable true
enabled true
focusable true
focused true W

[%] 13-2 #5%& resource-id

resource-id AR VAT .

driver.find_element_by id('com.android.calculator2:id/formula’™)

13.2.2 Class Name EfiI

Class Name 7o &2 fif = 4F 1 class J& AT e AL, #id Ul Automator Viewer T.H.
A LAEEE class J@ 1, Wi 13-3 fizs.

| W1t Automatar Viewer - o x
L-L-I
s - e a
(1) android support. v view ViewPager [0,360][4
(0 LinearLayout [0,360](480.600]
() ViewGroup (0,360](352,800]

(0) Buttan:7 [24,384][117,470]

(1) Button:s [129,384)(222,470]

[2) Button:D [234,384)[327.470]

(3) Button:4 [24,482][117,568]
(4} Button:5 [129,482)[222,568]

(5] Button-6 [234,482](327,568]
(6} Button:1 [24,580][117,666] -
| < >
Node Detall
index 5 -
text L]
resource-id com.android calcularor-ididigin 6
[ctass android widget Button
package com.android.calculator2
content-dese
checkable false
checked false
chckable true
enabled true
focusable true
| focused false b

K 13-3 &7 class J&:
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TR A I FT A 140 class J@1E#R N android.widget.Button. HtFI LA H, %
BRI ERMERE. A, BRATAT LA — it Bt D0k, i) 2 E
(P3EfE, MR

button_list = driver.find_elements_by class_name("'android.widget.Button™)
print(len(button_list))

# TP IEARGY text Bk
for button in button_list:
print(button. text)

# BAEE—ANAF
button_list[8].click() # # 453
button_list[16].click() # m%
button_list[2].click() # #5 9
button_list[11].click() # %5
BRAEH A 77 R TE R e AL B A, AN RE A X M7, DR A5 4 5 A 47 3L

R
13.2.3 XPath E{i

7E appium H1, XPath 247401 13-4 fiis.

B U1 Automator Viewer (] X

aad

- (0 lru:aL\«ouI|00 [480,800]
{0} Fr m—.-u,u t [0,36)[480.800]
{0} Linea B0

[ yout [0, 36}
1§0,360]
—u wlmao B00]
~ [0} ViewGrouglio, 360)|352.800)
L0} Button:7hiz4.38411117.470]
(1) Buttoncd [129,384][222,470]
{2} Buttoncd [734, 384][327,470]

[]
com.android caleulstor:id/digin 7

android widget Button
com.android calculators

truse

% 13-4 XPath & {7

W R AR WebDriver L) XPath 1 14246, BEIIZH R4, AT HKRIIERAZRAZ T .
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driver.find_element_by xpath("android.support.v4._view.ViewPager/LinearLayou
t/ViewGroup/Button:7")

B, RGRHRIN Y IR SR SRBUEAE 1 class J@1E, RAEIRZESY, SEWT.

# RALHKF T
driver.find_element_by xpath(*//android.view.ViewGroup/android.widget.Butto

")

SR B class JPEMRIAUE DL, MR YERE— 22 X 7

# RALHF T

driver.find_element_by xpath(*//android.widget.Button[contains(@text,"7")]")
#7

# RAakS (X))

driver.find_element_by xpath(*//android.widget.Button[contains(@content-des
c,"times")]")

XPath £ appium FRFIRHER R, Ak, FESHEKPEMIEE, FATE App L, class
ARG RR K, TR, R,

13.2.4 Accessibility id E{i
ZI7EIE T appium TR IEAL T, BRI R RN IR0 45 58 TR IRl Uy ]
id BUbREE, B, i0S HHEI VT AR IRST, = Android H N AR SE .

sz, ERIR ORI contentDescription J& 14 . Accessibility id €A1l 13-5
Fi7m o

13-5  Accessibility id £ 7
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7E Android H', Accessibility id &7 HU= -1 content-desc J& 1, 7T,

driver.find_element_by accessibility_id("plus™)
13.2.5 Android uiautomator JE{i
ZE R T appium YT R EAL 5, R H R 3 FF Android P& .

appium 7EX§ Android JiE A= B2 #EAT EH 246 D, IS8 /2 ULAutomator2 %,
7£ UlAutomator2 I % Fid i UiSelector X % 2= A #4544 Android uiautomator 7] DA B 2
{# F UlAutomator2 [ 247 77K Ak #%544F,  Android uiautomator 5474118 13-6 fis .

B Ul Automator Viewer =] ¥

aad

lllllllll -icd com.android.calculatord-idiop_add
class androld. widget, B

[%] 13-6  Android uiautomator ‘& fi7

Wik, —NICRMEEE AT LUE R Android uiautomator J7 VK347 E AL, fE
FR .

# text it

driver._find_element by android_uiautomator(“"new UiSelector()-text('clr)")
driver._find_element_by android_uiautomator(“"new UiSelector()-text(8")")
driver._find_element_by android_uiautomator(“"new UiSelector()-text('5")")

# content-desc &

driver._find_element_by android_uiautomator("new
UiSelector() -description(“equals™) ™)
driver._find_element_by android_uiautomator("new
UiSelector() -description(“plus'™) ")
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# id Bt
driver._find_element_by android_uiautomator(
"new UiSelector().resourceld('com.android.calculator2:id/digit_1'")")

# class &M%
driver._find_element_by android_uiautomator(
"new UiSelector().className(*'android.widget.Button™) ")

UlAutomator ‘& 5 3CY: https://developer.android.google.cn/training/testing/ui-automator .
13.2.6 HiE(L

BRETHEA H I E LIRS, IEH —SE A TR A N H B, BRI

(1) 7t appium ] Native App H & F I 77500 F o

driver._find_element_by name()
driver._find_element_by tag name()
driver._find_element_by link_text()
driver._find_element_by partial_link_text()
driver._find_element by css _selector()

IXLEETTVELE Web App ', B Hybrid App ) WebView 244 AT LT, HES
WebDriver —£{.

(2) 7E appium &G FEAN AR e A TR R

driver._find_element by i1os_uiautomation()
driver._find_element by i1os predicate()
driver_find_element by ios _class_chain()
driver_find_element_by android_viewtag()
find_element_by android_data_matcher()
driver._find_element_by image()
driver._find_element_by custom()

W =N B VEREST 10S “FEE8N, & 4 MR ERHFATEH. RBMENH
Android *F- & I EEAL, FTbL, AN L g A 7 BAR .
2.2 WebView 2H:?

WebView T A4 M ARALAE . Android W E WebKit A4 SRR LS, W
WebView & £ 3tk ah b 3473 55 69— AN, RATT A WebView £ App
P E—A Web R @,
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13.3 appium BIEH API
a2 Btk Web s S n=E'E, WBUE/MES. WAt R, EJGE, appium 7E
WebDriver API [{)3EAl F 4@ 7 ix sefe i,

appium B J7 3CR4:  http://appium.io/docs/en/about-appium/intro/

13.3.1 RNFA#HIE
AT LA G N BB, N 22k . EE. SRHILL KR BhAE
(L LN
Tk
install_app()
TRN BB T, 7 G apk WHIEAL.

driver.install_app('D:\\android\\apk\\ContactManager .apk')

(2) HFENH .
7k

remove_app()

MBEE R EBEIEANM G E N, 7545 E App B4

driver.remove_app(“com.example.android.apis®)

(3) KHMH .

Tk
close_app()
RAFTIFRIN L, BRARHAZ AT TN, Fr AR EZSH.

driver.close_app(Q

(4 BB .
ViR/
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launch_app()

FEW 2% LR s TR ThRE R 45 2 IR « appium 7RIS TR 2 3 75 2246 2 App IAHSS S
BIAEN . A A BOCRMIRAE T — AN a3 App HIT5VENR? KIONiZ T AT LA &
close_app() /7 iEfH -

driver.close_app()
driver.launch_appQ

(5) WMENMER L L

Tk

is_app_installed()

RAN RS A %R, TEREMAREA. &SR A True 5L False.

result = driver.is_app_installed("com.example.android.apis®)
print(result)

6 KNHETRESG

Jiik:

background_app()

KA E TR G, WS ERNE T 5 armta, BRAR R SR

driver_.background app(10) # ¥ mAE T/ & 10s
(7)) MHEE
WARES
reset()

AN TFHH BRI FH 2247 o

driver.reset()

13.3.2 T30k
Mo R0 R E R AR .
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£ SR AE X context #iFit R4y, 5692 —FFERIE,

ExAIEY, LTIXR—FFBEGHFFI, CNARGEREARGSZ
BN, it EMBARY, t#Em S, ET X2 RIUTHG IR, Bk
RHFRREANLEERKIE, QCETANTHRES., BRI FOI 4N A28

A
éo

X B ERHRNR G A, B App JEAE AR R Web DU 7T E 1€
R A, B A ZE A 2 AT R AR A Te s B 0 B R 3C, AEASE A A [R5 R SR

(1 "W LT
Tk
contexts

SRICARTRTAT A B S

driver.contexts
(2) 3T BT
T
current_context

SRR A N3

driver.current_context
(3) Uik B R3Ce
Tl
switch_to.context()

DI EIHRE £ 3,

driver.switch_to.context("NATIVE_APP*®)
driver.switch_to.context("WEBVIEW_1%)
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13.3.3 EEIRE
(D BANTFFr .
Tk
send_keys()
LSRN

driver.find_element_by name(*'Name').send_keys(*'jack'™)
(2) Rl fast
Tl
keyevent()
FIE—ABERD AR, Bl — Ik BN — 5

# WMIANIF “1867

driver._keyevent(l) # 1
driver.keyevent(1l5) # 8
driver.keyevent(13) # 6

# WMIANFIF$ “HELLO”

driver.keyevent(36)
driver.keyevent(33)
driver.keyevent(40)
driver.keyevent(40)
driver.keyevent(43)

AR E BB SR AKE, B E R SR, BT keyevent(Jrik. T34h, & ERIY
A TGS -

H H HF H R
orr m=Ix

¥ 2 {5 BiE 2% https://developer.android.google.cn/reference/android/view/ KeyEvent.
13.3.4 fhIRIR(E

TouchAction ZEH& 4 T — 4 SLIL Al HLB 1F 11 77 1

(1) st

Tk
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tap()
XN EAARR B (xy) BAT R .

tap(self, element=None, x=None, y=None, count=1)

tap() 7 %A A count 24, M T BB A REL BRI 1R

from appium.webdriver.common.touch_action import TouchAction

# B R

el = driver.find_element_by android_uiautomator("text("'Name'™)")
TouchAction(driver).tap(el).release() .performQ)
TouchAction(driver).tap(x=0, y=308).perform()
TouchAction(driver).tap(el, count=2).perform()

perfrom() 77 V18 4 iy 2 K I B B 1) IR 25 28 R AT HRAE
(2) KAzt

Ji ik

long_press()

K — MR EALFR R (YD o

long_press(self, el=None, x=None, y=None, duration=1000)

long_press() /7 i£H 4 —A duration Z%§, H k3% & 8] . duration PAZFP A 07,
HHAEY tap() 5 EAH T .

#R I

el = driver.find_element_by android_uiautomator (" text(''Name'™)")
TouchAction(driver).long_press(el).performQ)
TouchAction(driver).long_press(x=0, y=308).perform()
TouchAction(driver).long_press(el, duration=2000).perform(Q)

(3) %3,
Jiiks
move_to()

R sh 2 TR AR AL (Xy) o
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move_to(self, el=None, x=None, y=None)

# A3 ARE BTG LT R AATE

el = driver.find_element_by android_uilautomator (" text(*'Name™)")
TouchAction(driver) .move_to(el).perform(Q)

TouchAction(driver) .move_to(x=0,y=308).perform()

(4) #iz

T

wait()

BT A BT
wait(self, ms=0)

ms SRR 8], AN

# Hir
TouchAction(driver) .wait(1000) .performQ
TouchAction(driver) .wait(5000) .performQ)

appium AMUATLARAT — D BE, @n] LLEIN$UT 2 A301E, TEREhERE, DB 2 45
ZN1E. appium J&idEd 4 —A MultiAction X SR SEIIAT Z A BER, ZXRAEZA
FUMAY) TouchAction X%, 4~ “F8”7 B —4

from appium.webdriver.common.multi_action import MultiAction
from appium.webdriver.common.touch_action import TouchAction

# PATH AR
els = driver_find_elements by class name("listView")
al = TouchAction()
al_press(els[0])\
-move_to(x=10, y=0)\
-move_to(x=10, y=-75)\
-move_to(x=10, y=-600)\
-release()

a2 = TouchAction()

a2._press(els[1]) \
-move_to(x=10, y=10)\
-move_to(x=10, y=-300)\
-move_to(x=10, y=-600)\
-release()
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ma = MultiAction(driver, els[0])
ma.add(al, a2)
ma.perform(Q)

13.3.5 415HRME

appium EFE AL T — BB 3RS B % A% AR A
(1 185

Tk

lock()

FA T LR BRI K

lock(self, seconds=None)

seconds ZHFK NI A], HAAFE, BERIAH None.

| 241

driver.lock(seconds=3) # &5 3s

(2) FRECY4HT package.
Tk
current_package

FRECHT App (.4 (package) , V3 Android.

package = driver.current_package
print(package)

(3) FRELAHT activity.
Tk
current_activity

SRECY T App 1 activity, 1Y 324F Android.

activity = driver.current_activity
print(activity)
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(4) WOERBINEAL
J7i%:
hide_keyboard()

T EAE App AT ANGRVER T 2 H R, e S RA =0 R, fE
WINTERUG, AT DM HZ T VO R B
driver._hide_keyboard() # M2 Ese#

(5) FRELSF 558 & o

T

get_window_size()

A EEE AR (y) X B AT IRAEIN . U EESRIU5E S ) 58
windows = driver.get_window_size()
print(windows["width"])

print(windows[""height'])

(6) HLHLAFS

=

T3

pull_file()
MBS R B
pull_file(self, path)

path Z¥45 72 CIFHIBR AT o

driver.pull_file("Library/AddressBook/AddressBook.sqlitedb™)
(7D HEECAF
Tk

driver.push_file()
HEE AR

see more please visit: https.//homeofpdf.com



$13F appium Eit | 243

push_file(self, path, base64data)
path Z %45 & PC H [ U 1E 542 , baseb4data 2 %45 & 5 N U0 N 25 (I 4 i A4 base64 .

data = "some data for the file"
path "/data/local/tmp/file.txt"
driver.push_file(path, data.encode("base64%))

13.4 appium Desktop

appium Desktop F{E Server f a4, T4 TG A FIA S Thag .
13.4.1 HEEIIE

56, JA3h Android BLfUERELEAL. #R)5, J5 30 appium Desktop. appium Desktop 414
13-7 fizR.

%] 13-7 appium Desktop

i EATOR B, QI8 Session S, W& 13-8 fas.
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© Appium

Custom Server ® SAUCELABS % Testobject

1ing Appium Desktop server at http://localhost:4723

Saved Capability Sets (4 Attach to Session

JSON Representation

13-8 Session LM

= o X
(® BrowserStack
S

#ift Desired Capabilities #£3, {71~ Desired Capabilities it & 13-9 fizs. appium
desktop BESZHRET (LMD IS, H3FF ISON #K CHMD MHS.

K 13-9 X1 Desired Capabilities 5 JH

Start Session

desired_caps = {
"deviceName": "Android Emulator®,
"automationName®: “Appium”,
"platformName®: "Android”,
"platformVersion®: "7.07,
"appPackage”: "com.android.calculator2”®,
"appActivity": "_Calculator”,
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NT FREEINATIES, XHEHE “Save As” %4,  Desired Capabilities fic. & fir
ZIERAE, Ik 13-10 R

Save Capability Set As... X

Name CalculatorApp ‘

13-10 Jy Desired Capabilities /it B &
YR AERE, RFETE “Saved Capability Sets” #r& ik BRI AT,

i 13-9 A4 N AR “Start Session” $%4l, 4k JURMERFAOSEARS, BRI HFIREN A
App FtiE, il 13-11 s

© Appium [a] ®

Bt App Source T Selected Element

Sefect an elernent in the source to begin

K 13-11 RN App S
13.4.2 THEMN

appium Desktop Al & E A EMAE S, WKl 13-12 fr.
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B App Source {? Selected Element

1312 BHREMAEMNFE
AT 7 N =85
(1) ZeM 7R App B4R G, w AR b 8o 5 2O A 0, (AL Tk ks
(2) HIaE7s App (AR R4 A, BUARYE 72 MR M F, s ATk (0 Am = 454 .

(3) A E Rk am e 8 (id. xpath) , [FRH24L Tap. Send Keys. Clear
ek, mHIES T AR ATA R

13.4.3  BHARH
appium Desktop iLH2 {1 AR iR, S A S I an & 13-13 Fros.

7 Selected Elemen t

||||||

B App Source

13-13  SEHIA AL
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KA A BRAE S BRI T .

(1) #if; “Top By Coordinates” %41, 7 HALARI 7 Ak E AL
(2) Hiifi “Start Recording” %4, RT3 fiRA .

(3) {EMIF) App Frii EXHPEAFIEAT bl AT B sh A A

appium Desktop [F] SCHFAN I TE 5 BHEZE AR A= B, 40 JS. Java. Python. Ruby.
Robot Framework %%, iX Hli%#% Python, %1/ 13-14 firur.

@AH €« Cle a|d X

[-Recorder Python E ad & X

[&1 App Source Ruby

Robot Framework
13-14  #&# Python

B IR PAE S MR AL T DU %4, 4N E (Show/Hide Boilerplate Code) (1 (Copy
Code to Clipboard) . @ (Clear Actions) #1x (Close Recorder)

e Show/Hide Boilerplate Code: & /~/FREFEARAAS, Hiies R 5e B AR .
e Copy Code to Clipboard: 42 #il4/CHE EIBT IR .

e Clear Actions: 75 [ il 1 BIAS .

e Close Recorder: 5% M35,

e “Show/Hide Boilerplate Code” %4, #AJ5#.i “Copy Code to Clipboard” %
H, SHHH.

# This sample code uses the Appium python client
# pip install Appium-Python-Client
# Then you can paste this into a file and simply run with Python

from appium import webdriver

see more please visit: https.//homeofpdf.com



248 | Selenium 3 BEILMASLEE—FTF Python i85

caps = {}
caps[''deviceName'™] = "Android Emulator"
caps[automationName'™] = "Appium"

caps["platformName'™] = "Android"
caps["platformVersion™] = "7.0"
caps["appPackage'™] = "com.android.calculator2"
caps["appActivity'] = ".Calculator™

driver = webdriver.Remote("*http://localhost:4723/wd/hub’, caps)

TouchAction(driver) .tap(x=154, y=1342).perform(Q)
TouchAction(driver) .tap(x=889, y=1603).perform()
TouchAction(driver) .tap(x=386, y=1346).perform(Q)
TouchAction(driver) .tap(x=623, y=1587).perform(Q)

driver.quit(Q
B ] LK 3R A & ) B 2% HR g 4T, dlid appium Desktop 5 App $& £ 1)
REFRAIC appium [R5 2) TTHE, 0T DABR T 5 Bl Az 1l e A5 JEI AR R I A

BRI, 2R R AN I TR, AR AR ids . OB E AT LUK
B, appium Desktop A= M1 E A 2 AR I 3N, BRATTRNIE, ARbRE ML IFATTEE, BN
B R SBERERNNI HEER F
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appium;iz L4

AFBE—®H)F, BEMEITFH DN XER, ErREEA G App 697K,

14.1  appium Rz K
AR . B3 Web 57 FH R -2 v TR 524
14.1.1  JRER AN

JRAE RN A2 F5 B Android AEZEFF RN, X HLLL Android & 4% H iy 1 TR N B,
IINECR NS & 14-1 Fios .

. 18611001100

Mabile

14-1 BINBA A
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2 5 A

from appium import webdriver
from appium.webdriver.common.touch_action import TouchAction

caps = {}
caps[''deviceName™] = "Android Emulator™
caps['automationName'™] = *"Appium®

caps[platformName*™] = "Android™
caps[“platformVersion™] = "7.0"

caps[appPackage™] = *com.android.contacts"
caps[appActivity'] = "_activities.PeopleActivity"
caps[''noReset'] = True

driver = webdriver.Remote(“*http://localhost:4723/wd/hub™, caps)

# EERAmdidn

TouchAction(driver) .tap(x=942, y=1635).perform()

# OANIR R AAS B

driver_find_element_by android_uiautomator (" text(*'Name')").send_keys(''Tom™)
driver._find_element_by android_uiautomator (" text(*'Phone™) ") .send_keys(*'1861
1001100™);

# RAEIRAN
driver.find_element_by id(''com.android.contacts:id/menu_save').click(Q)

driver_quit(Q
14.1.2 #3) Web Rz

# 5l Web [ IR 2030 W 4% 15 i) Web Ui . i TR i RS AR ZAS, il
FERI RS B2 1 Web U 2 (A i it 2988, A — e i O mT BUR &3 EE

Mozl b & A & 14-2 s .
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Android Emulator - Ploel_API_24:5554

B m.baidu.com B ¢
A
BaidhEE
:::,' appium .
8
FRTTEE SR
Appium: Mobile App Automation Made
Awesome.
Appium Discuss
4 @] m]

& 14-2  FEEhlbas A
9 5 M IA
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#% 3 Web & A #l 3%

from appium import webdriver
from time import sleep

caps = {}
caps[''deviceName'™] = "Android Emulator"
caps['automationName'™] = "appium"

caps["platformName'™] = "Android"

caps["platformVersion™] = "7.0"

caps["browserName'] = *""Chrome"

driver = webdriver.Remote("*http://localhost:4723/wd/hub’, caps)
driver.get(""https://m.baidu.com')

driver.find_element_by id("index-kw") .send_keys(*'appium mobile web'™)
driver.find_element_by id("index-bn").click(Q)

sleep(b)

driver.quit(Q
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5 Web W IA X SR 1 B 1) i— 2k, HUFE 4R 32 browserName 2y “Chrome” B,

KFWHCEMEN, " LLFE PC ¥ i1 Chrome 3 % 2% o U5 il # zh 7T 1
(https://m.baidu.com) , A k#H THEFICKENM. Chrome W% 2% A F #2300 H Wi Kl
14-3 lirR.

FEw

. #®oonstant div  #ndex-form  div  input# |nm.—x k\\ se-inpu ust-input
Styles Event Listeners DOM Breakpol Froperties Accessibility

thov .els +, R

& 14-3 Chrome %3 A GRS 5h T

FEEENZE, AF Android fRAS BRI K 28 (Chrome) fd ) ChromeDriver Xz}
WA & A —FE 1T, LLEESE {4 B 1Y Android 7.0 451, 2RA ] Chrome 451, S ##1#) ChromeDriver
RN A v2.230 1 N E B AR AR S «

https://github.com/appium/appium/blob/master/docs/en/writing-running-appium/web/chrom
edriver.md

$THF appium Desktop %%% Hk: ---\resources\app\node_modules\appium-chromedriver\
chromedriver\win\, FH N #H A X3 SO iz H 5% T 1 chromedriver.exe SCf4-.

14.1.3 EA& MM

TR —Fh WL App 25, 78 Android FF & il it WebView 24528, FEIF
& TAELE Web i, Kf Web TUTHITRE S| App . RSN R UK 14-4 Fios.

see more please visit: https.//homeofpdf.com


https://m.baidu.com），使用开发者工具查看元素属性。Chrome浏览器查看移动页面如图14-3
https://m.baidu.com），使用开发者工具查看元素属性。Chrome浏览器查看移动页面如图14-3
https://github.com/appium/appium/blob/master/docs/en/writing-running-appium/web/chromedriver.md
https://github.com/appium/appium/blob/master/docs/en/writing-running-appium/web/chromedriver.md

$F14F  appium MIXEH | 253

Qa5

AnWebView

nz‘mmu m, i
-2

BaiEm

-E'l_:' webview &- EE-TF = 8 -
?" E 7 T ] i) HiE= [
Android WebViewE 266 - CSONIE WiE WFE AW HE =R AS
i T LR BE ER HE WA M

S BER

AT AT R E TS R E IR

vebiewiiS HIER—)TRE 5T

14-4 JRARN A

XL Android JF & )—4 demo, F WebView N\ B A1 5 B A 30 T ,
WO T T B VR A B R

i 5 M ABAAS

LA X

from appium import webdriver

caps = {}

caps[''deviceName'™] = "Android Emulator"
caps['automationName'] = "appium"
caps["platformName'™] = "Android"
caps["platformVersion™] = "7.0"
caps["appPackage'™] = "com.example.anwebview"
caps[appActivity'™] = "_MainActivity"

driver = webdriver.Remote("*http://localhost:4723/wd/hub", caps)
# FAFLEAT ETX

context = driver.context
print(context)
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# REHA LT

all_context = driver.contexts

for context in all_context:
print(context)

# ¥ ET L
driver.switch_to.context(""WEBVIEW_com.example.anwebview™)

# A WebView 3 X #H4T#1F
driver.find_element_by_ id("index-kw').send_keys(appium webView')

driver.find_element_by id(index-bn™).click(Q)

driver_quit()

XAMEF F R T RS N LRSI, MU0 3] WebView B5, #AT LA
i Selenium 1975 e M fEAE LR T -

14.2  App MR SE&L

AT I I R AL X App TR 0] appium 24T B 204
14.2.1 £ App
oG, ViR ALE X B M https://bbs.meizu.cn.

WRiG, #E%—EG Android FHL, F5ERES BRI 4560, FEJF2e3 App. 4R,
AT PLE L FAUS I N2 2% Appo

2ok, Wit USB HdE4k, TS PC #tTiER:, TN E B “TF L& IEI”,
JFiE “USB ik ” , & 14-5 Fios.

Ms533 00 = a+026
{ FEE®Em
FEFEERT ®
USBiEf o
HHUSBIBIE

14-15 )5 “USB A"
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B J5, £ PC i, @it “adb devices 17 A& E & A 24 % .

> adb devices -1

List of devices attached

XXXXXXXX228FX device product:MeizuE3 CN model:ME1ZU_E3 device:MeizuE3
transport_id:2

“XXXXXXXX228FX” A4 Android ¥4/ udid 5, “MEIZU_E3” NFHLKELS .
14.2.2 &R RN A6
App FTUNE 14-6 R, 7E App ST TG — MY R I6E.

15:38 & 0@ Fa+C029 1539 @ 08 s a+329
meizu L & Flyme] e nx

WE S&dE FH Fyme HE -
— “T A

FlymefE-FRERF IR

=] $ m

-1 it s =N i

FLYMEZE

Flyme 7.2 S8 ME

i 5 W .
St &F6th Flyme7 2WIFI HINRE

ZTEHEHS LR
PEE

% T SIS EhE S Flyme T80 FHE
PO tER % F S e2I$ EhE SIEFlyme7BIFH R
A

TN, AREGEEHMR! | hymeflit—

TR
| - -

1146 App F
N HE SR DI RER S — T S

from appium import webdriver
from time import sleep

caps = {
“deviceName™: " MEIZU_E3",
“automationName': "appium',
"platformName™: "Android",
"platformVersion': "7.1.1",
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"appPackage': "com.meizu.flyme.flymebbs",
"appActivity': ".ui.LoadingActivity",
“noReset™: True,

"unicodeKeyboard”: True,

"resetKeyboard": True,

}

driver = webdriver.Remote("*http://localhost:4723/wd/hub’, caps)
driver.implicitly_wait(10)

# kRN E

search_box = driver.find_element_by id(*'com.meizu.flyme.flymebbs:id/r9o™)
search_box.click()

search_box.send_keys(u"f# 16)

driver.find_element_by id('com.meizu.flyme.flymebbs:id/rc™).click(Q

driver_quit()

appium BRIAEOL T A SR SN, BT CATE 3 App B 75 241 & unicodeKeyboard Al
resetKeyboard 2%

e unicodeKeyboard % & A True, #7513 Unicode % A% .
e resetKeyboard XX E N True, FRENIKLNRE, HEMANEREARE.

14.2.3 HEInBiEit

AT BT AR A HEAT B, FETIN unittest B AAHELE AT Page Object ¥ it
SR, a9 S 52174 T 5k,

BB B H SRR I 14-7 s

hd appium_project
v common
_init__.py
my_test.py
v page
bbs_page.py
hd test_case
test_bbs_search.py
> test_report
_init__py
app_config.py
run_tests.py

sample_test.py

14-7  FEMEIRK E R4
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1% appium_project/app_config.py {4,

# REikALK App BLE

CAPS = {
"deviceName™: " MEIZU E3",
“automationName'™: **Appium™,
“platformName™: "Android™,
“platformVersion™: "7.1.1",
“appPackage': " com.meizu.flyme.flymebbs",
“appActivity”: "_.ui.LoadingActivity",

"noReset: True,
“*unicodeKeyboard”: True,
“resetKeyboard: True,

fic & App iB817H8E, DI EB S 4.
)% appium_project/common/my_test.py 44«

import unittest

from appium import webdriver

import sys

from os.path import dirname, abspath

BASE_PATH = dirname(dirname(abspath(__file_ )))
sys.path.append(BASE_PATH)

from app_config import CAPS

class MyTest(unittest.TestCase):

@classmethod

def setUpClass(cls):
cls_driver = webdriver.Remote("*http://localhost:4723/wd/hub, CAPS)
cls_driver_implicitly wait(10)

@classmethod
def tearDownClass(cls):
cls_driver_quit(Q)

common H 3% TA7 i 2 1) — L8 A LT, 78 my_unit_test.py SC4FH A1 My Test il
2, fE setUpClass/tearDownClass 2877721 € IR F FE 5L 0C ], 1A app_config.py
SR E

1% appium_project/page/bbs_page.py S 1F .
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from poium import Page, PageElement

class BBSPage(Page):

search_box = PageElement(id_="com.meizu.flyme.flymebbs:id/r9™)

search_button = PageElement(id_="com.meizu.flyme.flymebbs:id/rc')
search_result = PageElement(id_="com.meizu.flyme.flymebbs:id/er')

poium W A B AL 32+ appium, 51\ poium % ) Page Z5A1 PageElement 2%, & X
appium FZE{F ) E Lo

B1% appium_project/test_case/ test_bbs_search.py ({4

import unittest

import sys

from os.path import dirname, abspath

BASE_PATH = dirname(dirname(abspath(__file_ )))
sys.path.append(BASE_PATH)

from common.my_test import MyTest

from page.bbs page import BBSPage

class TestBBSSearch(MyTest):

def test _search_meizu_16(self):
""" WERRMETH: k16 "
page = bbsPage(self.driver)
page.search_box.click()
page.search_box = u'"fi 16"
page.search_button.click()
print(page.search_result.text)
self.assertIn(" %+, page.search_result.text)

if _name_ == " _ main__":

unittest.main()

test_case Hsg M TAEBGNR B, 7E test_bbs_search.py T4 o 4 5 18 1548 & 103K
%, TestBBSSearch 254k 7k my_test.py SCAFH I MyTest 25, & X test_cearch_meizu_16()
O VER SRR A R . AT 7R 2 Wt d, B DAE w5 I 91 i 2 A8 45 F
W, ROV R R T

1% appium_project/run_tests.py 14

import unittest
import time
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from HTMLTestRunner import HTMLTestRunner

if _name_ == " _ main__":
# UMK A B BT B R
test dir = " _./test case"
suit = unittest.defaultTestLoader.discover(start_dir=test_dir,
pattern="test_*_py~")

# R LA B At
now_time = time.strftime('%Y-%m-%d %H_%M_%S')
test_report = "_/test _report/"+now_time+"result_html*
with(open(test_report, “wb®)) as fp:
runner = HTMLTestRunner(stream=fp,
title=""%#%4X App MXiRE"",
description="i47%%%: Ardroid 7.0")
runner.run(suit)

259

run_tests.py S T 44T test_case/ H & I ATA M F], J8id HTMLTestRunner iz

AT, AR HTML #% X piikdk 2, 773 test_report/ H & .

see more please visit: https.//homeofpdf.com



	扉页
	版权页
	前言
	目录
	第1章  自动化测试基础
	1.1  分层的自动化测试
	1.2  适合自动化测试的项目
	1.3  如何学习UI自动化测试
	1.4  Selenium简介
	1.5  appium简介

	第2章  测试环境搭建
	2.1  安装Python
	2.2  安装Selenium
	2.3  第一个Selenium自动化测试脚本
	2.4  浏览器驱动

	第3章  Python基础
	3.1  Python哲学
	3.2  输出
	3.2.1  打印
	3.2.2  引号与注释

	3.3  分支与循环
	3.3.1  if语句
	3.3.2  for语句

	3.4  列表、元组与字典
	3.4.1  列表
	3.4.2  元组
	3.4.3  字典

	3.5  函数、类和方法
	3.5.1  函数
	3.5.2  类和方法

	3.6  模组
	3.6.1  调用模块
	3.6.2  自定义模块
	3.6.3  跨目录调用文件
	3.6.4  编写自测代码

	3.7  异常
	3.7.1  认识异常
	3.7.2  更多异常用法
	3.7.3  抛出异常

	3.8  新手常犯的错误

	第4章  WebDriver API
	4.1  从定位元素开始
	4.1.1  id定位
	4.1.2  name定位
	4.1.3  class定位
	4.1.4  tag定位
	4.1.5  link定位
	4.1.6  partial link定位
	4.1.7  XPath定位
	4.1.8  CSS定位
	4.1.9  用By定位元素

	4.2  控制浏览器
	4.2.1  控制浏览器窗口大小
	4.2.2  控制浏览器后退、前进
	4.2.3  模拟浏览器刷新

	4.3  WebDriver中的常用方法
	4.4  鼠标操作
	4.5  键盘操作
	4.6  获得验证信息
	4.7  设置元素等待
	4.7.1  显式等待
	4.7.2  隐式等待

	4.8  定位一组元素
	4.9  多表单切换
	4.10  多窗口切换
	4.11  警告框处理
	4.12  下拉框处理
	4.13  上传文件
	4.14  下载文件
	4.15  操作Cookie
	4.16  调用JavaScript
	4.17  处理HTML5视频播放
	4.18  滑动解锁
	4.19  窗口截图
	4.20  关闭窗口

	第5章  自动化测试模型
	5.1  基本概念
	5.2  自动化测试模型
	5.3  模块化与参数化
	5.4  读取数据文件
	5.4.1  读取txt文件
	5.4.2  读取CSV文件
	5.4.3  读取XML文件
	5.4.4  读取JSON文件


	第6章  unittest单元测试框架
	6.1  认识unittest
	6.1.1  认识单元测试
	6.1.2  重要的概念
	6.1.3  断言方法
	6.1.4  测试用例的组织与discover方法

	6.2  关于unittest还需要知道的
	6.2.1  测试用例的执行顺序
	6.2.2  执行多级目录的测试用例
	6.2.3  跳过测试和预期失败
	6.2.4  Fixture

	6.3  编写Web自动化测试

	第7章  unittest扩展
	7.1  HTML测试报告
	7.1.1  下载与安装
	7.1.2  生成HTML测试报告
	7.1.3  更易读的测试报告
	7.1.4  测试报告文件名

	7.2  数据驱动应用
	7.2.1  数据驱动
	7.2.2  Parameterized
	7.2.3  DDT

	7.3  自动发送邮件功能
	7.3.1  Python自带的发送邮件功能
	7.3.2  用yagmail发送邮件
	7.3.3  整合自动发送邮件功能


	第8章  Page Object
	8.1  认识Page Object
	8.2  实现Paget Object
	8.2.1  Paget Object简单实例
	8.2.2  改进Paget Object封装

	8.3  poium测试库
	8.3.1  基本使用
	8.3.2  更多用法


	第9章  pytest单元测试框架
	9.1  pytest简单例子
	9.2  pytest的基本使用方法
	9.2.1  断言
	9.2.2  Fixture
	9.2.3  参数化
	9.2.4  运行测试
	9.2.5  生成测试报告
	9.2.6  conftest.py

	9.3  pytest扩展
	9.3.1  pytest-html
	9.3.2  pytest-rerunfailures
	9.3.3  pytest-parallel扩展

	9.4  构建Web自动化测试项目
	9.4.1  项目结构介绍
	9.4.2  主要代码实现
	9.4.3  测试用例的运行与测试报告


	第10章  Selenium Grid
	10.1  Selenium Grid 介绍
	10.1.1  Selenium Server环境配置
	10.1.2  Selenium Grid工作原理

	10.2  Selenium Grid应用
	10.2.1  Remote实例
	10.2.2  Grid执行过程
	10.2.3  创建远程节点


	第11章  Jenkins持续集成
	11.1  下载Tomcat
	11.2  下载Jenkins
	11.3  安装配置Jenkins
	11.4  Jenkins的基本使用
	11.4.1  创建一个构建任务
	11.4.2  运行Python测试
	11.4.3  安装插件

	11.5  Selenium自动化项目配置
	11.5.1  配置Git/GitHub
	11.5.2  配置项目运行
	11.5.3  配置HTML报告
	11.5.4  配置构建统计
	11.5.5  配置自动发送邮件


	第12章  appium的介绍与安装
	12.1  appium介绍
	12.1.1  移动应用类型
	12.1.2  appium的架构
	12.1.3  appium的工作过程

	12.2  appium环境搭建
	12.2.1  Android Studio
	12.2.2  Android模拟器
	12.2.3  appium Desktop
	12.2.4  Python Client
	12.2.5  第一个appium测试


	第13章  appium基础
	13.1  Desired Capabilities
	13.2  控件定位
	13.2.1  id定位
	13.2.2  Class Name定位
	13.2.3  XPath定位
	13.2.4  Accessibility id定位
	13.2.5  Android uiautomator定位
	13.2.6  其他定位

	13.3  appium的常用API
	13.3.1  应用操作
	13.3.2  上下文操作
	13.3.3  键盘操作
	13.3.4  触摸操作
	13.3.5  特有操作

	13.4  appium Desktop
	13.4.1  准备工作
	13.4.2  控件定位
	13.4.3  脚本录制


	第14章  appium测试实例
	14.1  appium应用测试
	14.1.1  原生应用测试
	14.1.2  移动Web应用测试
	14.1.3  混合应用测试

	14.2  App测试实战
	14.2.1  安装App
	14.2.2  简单的测试用例
	14.2.3  自动化项目设计



