Web{EE4MEBESMN A

/

RE  2023.9.11



+ 1965-1989, M{FARAIAKER

» Ted Nelson?E19654F ELJTfE_S'ZZKE’J1‘E5E,U\O

* HyperText, JREF "IF&ELH=E
(Non sequential writing) EI’\JIE-,U\, &l
DX, RIREEEHERER. TR
SE(RYT RAYAFZR ISR,

« 19894F, Tim Berners Lee (FZERZA)
EABREH T —1World Wide Webti
i, BEEENX TURL, HTML, HTTPZ
HIRSE, {ERILREETE IR ARFTER.




T3 [0 5

+ 19934, BT IEHRRIEES|E

« Wanderer: &ERIER
- EHMITEYZLEMatthew Grayigit
- JREFE Qﬁﬁ‘ﬁﬂflﬂtﬂﬁy‘ﬁ%ﬁﬁ

=, X1
« Wandex: JEI-XEEI\JIX—).(.IJ\/\ )

.+ Wanderer/EsRERA TR W :
i.”: I ﬁﬁ?ﬂizgmilt@ﬁ%?g | EI\J-Ij_ General Overview of the Web

There s 0o "top™ to the World-Wide Web. You can ok at ¢ from many pomts of mew Here are

I N

iuz_}j}t/_\%wandex stane places to stant
-ﬁen-m mfartnatnn by subyect mater

Wandex %mm-wcm




 ARTERTERFIRAY)E

FE—aJE:
Web{52{aJ3KEY?

A
1
/l _‘_L\l-l_l:
T
Pany
-
N
I
EHq;
He

——————————————————————



- 5ERIE: FRiRiERE

» AR REA SRR /I3
- HENR? ECR! (B U)
- ARETHREZXRTRRLNANSHEE, IS5 NMEZRIE:
+ Python##2 (552175-55297530%7)
 https://www.bilibili.com/video/BV1ws411i7Dr/
* Python[EREEIRIE
 https://www.bilibili.com/video/BV1Yh41107Sz



https://www.bilibili.com/video/BV1ws411i7Dr/
https://www.bilibili.com/video/BV1Yh411o7Sz

- TAIRIGHER

» MRWEIMRKER, MEAEEEISHIIEGE
- FEMAIIR
https://zhuanlan.zhihu.com/p/21479334

RLe,

- EHIER
* https://zhuanlan.zhihu.com/p/110448373
 https://zhuanlan.zhihu.com/p/57678048
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https://github.com/facert/awesome-spider
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« HBhR: ZRIUCR
- SEEA]. BEWIE. BEEHESLO. ENERTH
https://github.com/Krl1s77/Python-crawler-tutorial-starts-from-zero

- AR (Balimi B MIRE? )

« ME/)VEER Charlesilie
https://blog.csdn.net/HeyShHeyou/article/details/90452656

« FHLAPP fiddlerill&
https://zhuanlan.zhihu.com/p/34430703
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- WebM4£ERIEHRE
o LM ATR. BiEE (Hyper-Link) JEMZA
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= — I—I__E =N/ Search the web and show titles v for 25 - results
SIS SIS ! =1 VAE==N
-

Mﬁ E E 1:/3_; Xiﬁzcjﬁﬁlll =2 %lxxjmﬁg Example: "Alien Abduction” UFO Roswell Search tips
[Ehaynd




- [ERMIHSESHRHE— “£"

]2 4k =1

- IEHFERMEIAMRIE
I TRINFE (NEEGFERD)
- Hftt2shiEER
+ B "Riz" TRMELUE
. MNBEMRIRIEN
* IP/RobotsZFZZ{FRIZIR

|




]2 4k =1

» W EEMIRIEERHE?
BaRAE HAE. .
« EF4EF: PageRank/HITS...
- HHER: EREEEE?
« MXEZE, KRERIERTRY
« BIFETHE" BOESK




- [ERFERFRK

° J\E_EJE

. T
. fit
. BT
. REF
. B

(Speed) : SSHEMIZRARIM, |

=M (Scalability)

£ (Robustness) :

% (Freshness)
% (Politeness)

' (Legitimacy)

ZEE

R, 7

% A2 Y [B) ISREN AT 5 I TR

530 T ER B R K AR

. BFHEXIEE, MRIE

L RIFRBRIRIRNIE, IR—FTAEPRR

BRI IR SS R PE A EIRR

W

. BIREMNEIRF, TRNERSIEREE

JFERFA. EUANES
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https://gdpr.eu/
https://oag.ca.gov/privacy/ccpa
https://www.kwm.com/cn/zh/insights/latest-thinking/legal-issues-concerning-web-crawlers.html
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Watch-outs for Legal and Ethical Web Scraping in 2022
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https://baijiahao.baidu.com/s?id=1701329727059977295
https://research.aimultiple.com/web-scraping-ethics/
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« HTML/HTTP
« DNS/URL
« Sitemap

* Robots Exclusion
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HTML3 (&34

P 2div class="container"= - </div=>
¥ <nav class="main-menu" =
¥ <div class="container" style="z-index: 1@;"=
<a class="toggle"></a>
¥ <ul class="menu'=>
Valjsmm mm e
/ <a href="xxgk/xxjj.htm" title=""F#HR" >SHiN</a> N\
' Yoyl
volis
<a href="xxgk/xxjj.htm" title="'##RT">F&EHET</a>
=/ 11>
Yaoli=
<a href="xxgk/xrld.htm" title="I{EMNF"-MWEHRF</a>
=f1li=
Yoli=
=a href="xxgk/gljg.htm" title="E12H&"-EE2{|</a>
=/ li>
Yaoli=
<a href="xxgk/xydt.htm" title="#EHE">EitE</a>
\{fli} 7/
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</li>
¥ aolix
<a href="yxjs.htm" title="fRJ|TE">RETB</a>
</ li=
¥ <li=
<a href target="_blank" title="Il&AA">MEEATD</a>
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- BEARAR,: “fric”  (Tags) + "XARZT" (Text)
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http://www.ustc.edu.cn/2062/list.htm

*  HTMLRYRBIESR
<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 3.2 Final//EN">

<html>
<head>
<title> This is the title but often omitted </title>
</head>
<body>
<img src = “urll” alt="text”>
other text
<a href = “url2” title="anchor text”> this is link text </a> \
</body> htm
</html> PSR st e e
“cﬂpﬂ;;e;-tem\ava b qeTee
</sCNPgeNOY " (or> oS



- HTMLAREBISHIEXHXF

« <head><title> text </text></head>

- BRERERSETHNASEZ— (URL, i, HESF)
* <img src="url” alt="text”>

- BlRfER, TLAFSEIEIUA “MX=FE
» <a href="url” title="text”>link text</a>

- BHFEREFRNASENIZEASIONR  pagrri\
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- HTTPRIEFELE

o BNXAEEMY (HyperText Transport Protocol)
{EFETCP 2 £ (IBK/NEATL)
* BIFE—TCP EZ LRZMHTTPIEK
« TELER (MNEBEFIRE)
- B ERSSEE (DNS) B2IRSSa5EARYIPHBIL
ITCPHIARSS BRI AR
« KRIEHTTPIEX (40, GETELPOST)
o FHWHTTPMZESL
« FWHTMLMIIAZE




telnet www.ics.uci.edu 80

Useragents |TrYing 128.195.1.77... Refer tO RFC 2616

request Connected to lolth.ics.uci.edu.
Escape character is ‘")°’.
senm(:\h——b-GET http://www.ics.uci.edu/ HTTP/1.1
response Host: www.ics.uci.edu

\—’ HTTP/1.1] 200 OK

Date: Wed, 25 Sep 2002 19:43:12 GMT

Server: Apache/1.3.26 (Unix) PHP/4.1.2 mod_ssl/2.8.10 OpenSSL/0.9.6e
X-Powered-By: PHP/4.1.2
HTML code of | Transfer-Encoding: chunked

returned Content-Type: text/html 1
webpage
\ £00
<!DOCTYPE HTML PUBLIC *-//W3C//DTD HTML 4.0 Transitional//EN">
<html>
<head> |

<title>Information and Computer Science at the University of
California, Irvine</title>

Example of the use of the GET method in an HTTP 1.1 session.



- HTTPRIIASNEE S =

nH o RfER

e ER, IRSH/UEIER, FEBKREBUEHITERIF
2" Pk, ERFAERIERRIHALIE

3** BEM, BRHE—THIRELATRIENK

4 EFiRER, BREIEFBIRNTETTHRIFK
5** RSHER, REFELCEBKIEEFRETER

BEEO LSRR AIRZSED, d0: 200 (OK) , 403 (Forbidden) , 404 (Not Found) ......



- URLBIEFIEE:

o F—EHZBRTEMSF (Universal Resource Locator)
o LIEMFE— (WEAR) BzURREIENERF RIS,

 URL—AizEPYERT2E R :
* IBIAISIRAVERZUIINY. URL
« FHEEERIENS. Uniform Resoquce Locator
. FEESNER, HEEET.

. R ERETE, 1 gcoge

.
jomain (n:
(HyperText Transfer)




- URLZLH

« URLHIF: http://cs.ustc.edu.cn/3058/list.htm

. ¥ 6 @ HEMAE EH AR 2023%95108 £MBH = English

U S P -C School of Computer Science and Technology
WRAAXRT Q

MREHT B EE NEHRR SRR FETF REZR PINZEAT

=P FHHR VN FRERE

MEES RAFE UEfE: HO|FOER | GAKIE
2023-09-10

AW HEARS S RS RAEN BT B BRI A SRR SRS LI

A HHENERARCZEEREFEREBLR 2023-09-04

— ERRSEEFIRCIBRABABEEREETHETREMN... 2023-09-04
b A ER2023 AR A F— B EERIRRIAT 2023-09-04
FARIER hERA RIS S SRS 52023 A REDR TIEIRFIF R 2023-08-28

.« XE—NELETHTTPHMSGRSHIIRY,

o FREZS Acs.ustc.edu.cnBY=EH 123,
o JEITIZIR3058 (XM FERHTIEI=H) 158,




- URL5SIPiBHEAIRIRIE R

- —RMS, EHESIPHHHETF—NAIEER
- SCPRIER T, EHRSIPHEII Y BfFES IR A ER
o —XJ—: EAXRHINIRIEER
- —XI%: AIEEHTFREIMENISE, [FEZAURLMEIEIFE—IP
o fFlE0, www.pku.edu.cn / www.gh.pku.edu.cn ZEEBIRETZE162.105.129.12
£, fE' —_-&/\JE RHEBEARRE, FTLASHIANZRAERIWebiRSS S

« BXJ—: FDNSEIESE, LANRSE b mAI % e
- {550, 7/\182 61.200.x385www.baidu.com BRET,



http://www.pku.edu.cn/
http://www.gh.pku.edu.cn/
http://www.baidu.com/

- URLHEEIRENSHEMN

- Bix: BRIMIRFRFrEURLAYRER

« URLEUAMIESENE, BRZIRIKIEARURLIERAIERIMIT
- FAXJURL: ERHURLIFERS, TEHITHNST
« URLEYAHSEIISR
« AREURLATBEIEMIFE—MMTT
« URLEIBINFESERETCHAS
o ZLRSHUESR (fNindex.html) , FTHANEIAET
« FISMNIRENEESEL
- fEhEE

D
\EL

LERIERFG




- —EEURLEGEICRUEIE

 URLRYEARZERK: 1/ VAL iwmO)/ B2/ 280 [? &Eif]#Fragment
 protocol ://hostname[:port]/path/ [;parameters][?query]#fragment
o« —LEIAURLIBEHA RS
* URLIMXZAENZRV NG
« HTTP:// WWW.BAIDU.COM -> http://www.baidu.com
- fBRFragment (#) B RAVEHSR, 70?7, &
 http://www.example.com#seo -> http://www.example.com
+ MIFREVAIE SRS RAYIwWww

 http://www.example.com/index.html -> http://example.com



http://www.baidu.com/
http://www.baidu.com/
http://www.example.com/#seo
http://www.example.com/
http://www.example.com/index.html
http://example.com/

- DNSHIEAELEFER

. B Z% (Domain Name System)
o B FNIPHIIMBEE IRETAI— D T N EURE.
» DNSHBUMENTOTRER NEERRIN, EZRIERS{IADOSHINTLEER

@.wikipedia .@ root
//M namesever | 198.41.0.4
"Try 204.74.112.1"

fz\ org.
\__/
DNS Recurser = —Jlameserver 204.74.112.1

Iy 2071421312347 2
wikipedia.org.
nameserver 207.142.131.234




- IRHADNSIEEERITGE

- WN{AHESDNSHEEITIRRAIERE?
 F£4T DNS Client

o %27Z cache DNS results

 FMEY prefetch client



17 DNS Client

« FHTRIMEILERATClient
« BT Z MERAYFH TR
¢ BT IRERHSNMEITIEK
. 1RESTESNDNS serverZ Bl a5 BL
- a0, RIBEENURLAITEZSEE




« #&1F cache DNS results

» IE/NDNSZEFRIEEM

- HFEEEURLIIENNERES, MRIKEDNSEF, SEMAEEN
DNSHkSS=8, MMmEpkRIUTE4EARSIE (DOS) RIBIER.,

© FIXIIVRIIMTUEZR (WBRAER) B AEMERFTHIDNSERST,
EERENIRI DS EHYSREN, fRREPREERXI T DNSIRSS=7HIESD.

* DNSEFHIRE
* InternetfDNSRFASELARIFT, HREFHIRZFIIPER
- EFTEESSEREEEmAKX, BFEEEERIF




- FRBY prefetch client

« AT ROEGFERSRAENAOMUAORTE, REEFENRIZIEDNSEESR

- SRERFNXG: EF-
+ DNSHIENRIEARLTEE
» HHTRIRIERIAIMTT
 M<href>EMEHIRENENE

I 7 A7, FE - A

. EETFIRSS SRIRADNSIRITIB R

- ZREFHIEDNSEFH (tr]geA L, BAEe

ISR T

A~ L)




- Sitemap, RIHE

+ TUEARSS =R B R RTsitemap.xml, J9TEHISEAMENAIZER N
- DENERHBIERAIMT (FEEEREFRRES BB HEANANE)
» Changefreq BRI AR BEFSRERANAE, LAMEIRIEETFTIE

<?xml version="1.0" encoding="UTF-8"7>
<urlset xmlns="http://www.sitemaps.org/schemas/sitemap/0.9">
<url>
<loc>http://www.company.com/</loc>
<lastmod>2008-01-15</lastmod>
<changefreq>monthly</changefreq>
<priority>0./7/</priority>
</url>
<url>

<loc>http://www.company.com/items?item=truck</loc>
<changefreq>weekly</changefreq>

</url>

<url>
<loc>http://www.company.com/items?item=bicycle</loc>
<changefreq>daily</changefreq>

</url>

</urlset>




« Sitemap, UhitE

o 2 PRBUFIIFMubEubattE-BEMRA (http://mvww.gov.cn/baidu.xml)

v<{urlset>
v<url>
nt 5636996, htm</loc>

<lastmod>2021-09-13T11:34:06-08:00</lastmod>
/url
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content 5636985. htm</loc>
<lastmod>2021-09-13T10:34:16-08:00</lastmod>
<Surly
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content 5636984. htm</loc>
<lastmod>2021-09-13T10:31:16-08:00</lastmod>
<furly
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content_5636981. htm</loc>
<lastmod>2021-09-13T10:28:06-08:00</lastmod>
<furly
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content 5636980. htm</loc>
<lastmod>2021-09-13T10:26:34-08:00</lastmod>
<Surly
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content 5636979. htm</loc>
<lastmod>2021-09-13T10:26:09-08:00</lastmod>
<furly
v<url>
<locrhttp://www. gov. cn/xinwen/2021-09/13/content_5636977. htm</loc>
<lastmod>2021-09-13T10:20:15-08:00</lastmod>
<furly




- Robots Exclusion, HERHX

o Sitemap2CIFMY, MRobotsEHERMY

o EIREZEEHHIEE RIS robots.txt, BE—NEBRRIEE, HATIRS
seza HRYHTE R &

- {530, BEFETIEIEYRobots.txt (news.qq.com/robots.txt)

User-agent: *

Disallow:

Sitemap: //www.qqg.com/sitemap_index.xml
Sitemap: http://news.qqg.com/topic_sitemap.xml



Robots

- Robots Exclusion, HERHHY

o Z=f]: PR I MubAIRobots.txt  (www.gov.cn/robots.txt)

User—agent: =
Allow: /1
Sitemap:http://www. gov. cn/baidu. xml

Sitemap:http://www. gov. cn/google. xml

Sitemap:http://www. gov. en/bing. xml
Sitemap:http://www. gov. cn/sogou. xml
Disallow:/2016gov/
Disallow:/2016shuju/
Disallow:/2016guoging/
Disallow:/2016zhengce/
Disallow:/2016hudong/
Disallow:/2016fuwu/
Disallow:/2016xinwen/
Disallow:/premier/
Disallow:/2016guowuyuan/
Disallow:/2016public/
Disallow:/2016ducha/
Disallow:/guowuvuan/vangjing/
Disallow:/guowuvuan/vj. htm
Disallow:/cl6629/gwyld_vj. htm
Disallow:/guowuyuan/vj_hy. htm
Disallow:/guoqing/2013-03/16/content_2583121. htm

Disallow:/guowuvuan/2015-12/24/content 5027563. htm



Robots

- Robots Exclusion, HERHX

+ ZIRHIEIHIER, —ARRISRE R
- ZIRHIET ETME | REEHTS
- (BRI, BASHIERSIEEBETHIRG)

CES AT
https://www.tmall.com/ + - 2909214/}
HFzMuLArobots XSHZEIRFERES (PREAEZES ZEMEY) , EeoXRMhzmmins

A - TEREE
& C & tmall.com/robots.txt
https://ai.taobao.com/ ~ - 30551 T
User—agent: * T ZRIAArobots CZAFTERRENSS (REISES B | ZS oA AENAES
DiS&llOW: / AR - TEEES

mai.taobao.com/ ~ - 8483Z&1
AT ZMiSHJrobots XA EIRGRES (PREFEZS ) , R DARMEZmENRE
A - TS



* MERRNENXSFK

s [ERHEARER

* ERAPIFFTE R {ES

- BN EE X

% I e AL 5 R X RS

Al



- API EI?IEZME%M

- NFAFERZEO (Application Programming Interface)
« 20004, SalesforcefleBay¥E 7 BCAIAPI, fFERRAILAGIRIF FE—A

FHEUE. MIBRTES, S MusERRHAPIFTHR A EEGRE.
- BUFIRAIAPI KRS [EZRIRFPIEZSHEIE, SEESE. nfE. =T
e, FFR. BRBRERIWeb 2. 089{CHRIE=mR, AEIEETIFa&fmRIME.

. BET, MEAPIBAFR ARG T BRI
IR e R ”
. ERKEVAEDIE, TEH. DAW o Xeo! API

. BAUSONERXMLEHER LSRRI O

Application Programming Interface




- EFAPIRIELHECAN 3l

In [28]:

import urllib.request as request
import json
url = 'https://api.douban.com/v2/movie/top250"
crawl_content = request.urlopen(url).read()
top20 = json.loads(crawl_content.decode('utf8’'))['subjects’]
for movie in top20:
url = 'https://api.douban.com/v2/movie/' + movie['id']
movieContent = request.urlopen(url).read()
print: json.loads(movieContent.decode( 'utfg'))

'min': 0}, 'author': [{'name': '35 @HiFP3F Frank Dar
abont'}], ‘alt_title': 'HHERMNNE / BEEE %(E)', 'image': 'https://img3.doubanio.com/view/photo/s_ratio_poster/publ
ic/p480747492.49pg', 'title': 'The Shawshank Redemption', 'summary': '20H4240ERK, IERMNBERTRDE (FiB-FER 11
m Robbins i) ESRABEFRINFTAMBEAM, EXEZHEHRRNERA, FSRLUTAXLEDY, ESUERNETIIETREBETRREBEN
A%, REBA, RBERNBIALTHEELNNE (F18-BB2 Morgan Freeman ifi) , ERNABECHFKIETF. DULHEN, —AFHRE, ¥
BhEHESRER. BEMRE. REBENFERFEIEFECHREZE. GFASSNEIMR, BHEMEREER. RYE, FREHESHRENRE
EIRAREITHRIZLE, XKEAX, CEURDBPBENBPESEMNBRETHLZER, ERNEANSRNEEMSER[OFVELNBGAE,. MXTH
FANEE, UFEEX—PHARHRT —H. \nEHRIFERERYTTF -2 (Stephen Edwin King) MRAFEWE. ', 'attrs': {'pubdate’': ['1
994-09-10 (BB BHT) ', '1994-10-14(%[E) '), 'language': ['RiE'], 'title': ['The Shawshank Redemption'], 'country':

{'rating': {'max': 10, 'average': '9.6', 'numRaters': 947593,

['®E"), 'writer': ['#BER-{854S Frank Darabont', 'MiFZF-= Stephen King'], 'director’': [ '3 -{8#IF4F Frank Darab
ont'], 'cast': ['FHW-FTEH Tim Robbins', 'FR.-HESH Morgan Freeman', '#%).-X¥#l Bob Gunton', 'BIME-WEH) william Sad

fEISHE - B4 James Whitmore', '8
‘##B -FItE Brian Libby',
‘movie_duration': ['l142 &
'mobile_link':
[{'count': 19

ler', 'R=FE %R Clancy Brown', '&/R-NFHF Gil Bellows', 'B5 -FHiYl Mark Rolston',
BB B8 Jeffrey DeMunn', 'fiiE -HEE{AM Larry Brandenburqg', 'B/R-SBIEF Neil Giuntoli',
'AD-BF /AR pavid Proval', '8 % .55#iE Joseph Ragno', 'BME-ERFHH Jude Ciccolella'],

'), 'year': ['1994'], 'movie_type': ['JBSE', 'Ei§')), 'id': 'https://api.douban.com/movie/1292052',
‘https://m.douban.com/movie/subject/1292052/', 'alt': 'https://movie.douban.com/movie/1292052"', 'tags':

4779, 'name': '£88'}, {'count': 165432, ‘'name': 'B&'}, {'count': 147828, 'name': '{f§2'}, {'count': 133384, 'name':
"BH'}, {'count': 98525, 'name’': '¥#[E'), {'count': 94751, 'name': 'AM'}, {'count': 73431, ‘'name': 'A%'}, {'coun
t': 60696, ‘'name': "EIiff'}1}

Ohast A -7 P— - T RC /SO AS AR A o= s e bk e b . smsann - -~ SN T— e & AN wa t . sab s

ZHE{HEAYAPI,

B REHI208ERER
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- Token®#i&E, {EF

- APIRYERFZRFSDIALE (

. {ERToken AIETIE

JFIRIN) , MoTokentBHTFENGHIE
P B I NE AL E

« Token AR EHIITIKERNE, ERBEASTNKSETE

* BN{sE Token EZKH

A Authorization R

Client

E  Access Token

ZITH-E% ;7 \ﬁ'ﬁff

equest

I Protected Resource

/

= EaM&iZ TokenRPA]

B RRIEAAP B AEZ AL




- EREIERIR (1) © XML

- A EfrRciES (Extensible Markup Language)
« B MAITFRFYE CRIRCIESHTENXRIRIES.
R AREIAFI AR TN R RIS AR,
« XMLIBELFHTMLAEYCESERTE :
- Al RESE: HTIMLARITRRFBITENXIMREEME, MEXMLA,
FREBETRIERE2 B TE M FMIRR KR EER
« EMMAE: HTMLAZERRBEHEMAEAR, XMLIX 4 EEesEI LIS
FENESREE, SR NEFNRIIFREIX.

- ARG E: HTMLURBRERSEM A LISHFEMIREE, mXMLIAE]
ISR —MNMEEEIR, (ENFRERR LA TEMRGR.

I




+ XML PHERSEFER
e DS XMLAS BB A A SRAT

- =venue=
<address_1>162 Winn St</address_1=
<state=MA=/state=
<zip=01803</zip> N - /\ -
<lat=42.504240</lat= Et?EgXM Ly$é1gﬁ EI 1%— I *E-Ij 5
<repinned=False</repinned: 7N AN
<namex=American Legion Hall</name:=

ity =Burlingt [eit - N
<ty >Burlington </cty> Hlan, EARSLHHr item
<country=us</country =

Zlon=>-71.185790</lon=
z/venuex

_ {fEE{:Ta bel=Price</label> D_] *E-“ﬁ Eﬁ%ﬁj%j{tl:é%*@

<accepts=amazon</acceptss>
<currency=USD</currency =

<description>per person</description= 1 !Jy E:@l/_\,\ - — E
<amount>10.0</amount § D I <Ven ue> / <C|ty>1:| 100N
<required=0<=/required =
< [ffee=
<status=past</status>
<description><b>Looks like the storm predicte
confirm the band. More details will follow. - - S /F_—I— é:t -
holidays with old friends and new at a spe: ﬁﬁ1%E/\J¢/j‘ EM\éj\’I%*E ,\_\L Eg_l:l %1:/3‘ a
American Legion Hall in Burlington (right c
be a cash bar. You are welcome to invite fz

done so on your reply, itwil help mexeer  (BI[Y]  <7zip>5</zip>AYBLXT HIN

s00n as you know you can attend. If you h

receiving yourself. <br />Hope 1t will be @ T2, TS tRcE i X7

<how_to_find_us>We have rented the hall...s0




- EMRWEIRERIR (2) : JSON

« JS XJFEFXAZE (JavaScript Object Notation)
» BRERHIEIREIREIN, KATEMY TREIESHINATEI.
. ENSIIEMINEIREM(ES ISON pY NS ETEEFICIE S,
« ZTARENRS, B TeaMET, FHERuRT MBS EmIER,

"name":"Michael",

—

"address":

{
"city":"Beijing",
"street":" Chaoyang Road ",
"postcode":100025

()




« JSONSXMLAIX7!

« XMLEWAR: B\F—. nEE, S G,H\ﬂﬁ?:%pm_ =2 H, HEEE
« XMLEYTRR: K, MIHFENER, BhERELNNES, TEEX

« JSONHIfLAT
- HIERIULLRER, x5, BAKTE4E, SRwE/N,
« FEIZMNES, ZTHENT, aLERAYH THEERYIEEN;
BEE X NIRSeRimUAS(ER, AKEW T FRF4HERIIF.




>200</ >

i SrssaTil s XMLEJSON
>|r;)T|[lr,:ll<||/|| 1</ X * % J_:ty jtb

JSONFRHY7 N KHEIEF 15
T 1" FEEEFIRIAER
" Y FBRNERARIER

1

M

" RTAMHIDIRST, 7 " FERDRST

ABFRTLE, ISONENRE, BELREEER T

=RAICHETAEXT

/1

X
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- ERREMNEE

BhbEx

PROCEDURE SPIDER 1 (G)
Let ROOT :=any URL from G
Initialize STACK <stack data structure>
Let STACK := push(ROOT, STACK)
Initialize COLLECTION <big file of URL-page pairs>

While STACK is not empty,
URLcurr := pop(STACK) : A .
B XIS :
PAGE := look-up(URLcurr)

STORE(<URLcurr , PAGE>, COLLECTION) BEEINERojfR?

For every URLI in PAGE, A E%EEK&EE"J%&)%?&T ;£7

push(URLi , STACK) N . N
Return COLLECTION I EE ESER—E2 0 ?




- REREIAISHHEE

PROCEDURE SPIDER(G, {SEEDS})

Initialize COLLECTION <big file of URL-page pairs> %ﬁ:ﬁ%ﬁﬁ :
Initialize VISITED <big hash-table> i — s
Y —=Tvi [ AN
For every ROOT in SEEDS *U - BIgTab|6H|E|3,%E§&|:|BD
Initialize STACK <stack data structure> HFfFESIEHECENNES
Let STACK = h(ROOT, STACK == == - N o
e et ) I B T AR

While STACK is not empty,
Do URLcurr := pop(STACK)
Until URLcurr is not in COLLECTION

insert-hash(URLcurr , VISITED)

PAGE := look-up(URLcurr)
STORE(<URLcurr , PAGE>, COLLECTION)
For every URLI in PAGE,

push(URLi , STACK)

Return COLLECTION



- ESTERYEER)

« MYURLASHEEEE, BMFEARIURL, thaJgESEMEAIXEAS
- EEEEERNGA
@3GF0 (Checksumming) , FFEZFHHTINGD, HREMEEHERRIGH
- TRPR: EEEFIANERER (FTELIRF)
- IEUESXERIENTGE: IB8ERNE
o 1) XNWNEHITDIESGE, FEH{Tn-gramBS
¢+ 2) BkEEBDn-gramAATERINX—3HS
o 3) XIHIEFHIN-gramEFITES, LURFHEZRAEFIRII B /)N
+ 4) TFHEBFHEIENSEIEN, BEEFEEEIHERS|F




- ESTERY SR

Tropical fish include fish found in tropical environments around the world,
including both freshwater and salt water species.

a) Jfdh LA

tropical fish include, fish include fish, include fish found, fish found in, found in
tropical, in tropical environments, tropical environments around, environments
around the, around the world, the world including, world including both, including

both freshwater, both freshwater and, freshwater and salt, and salt water, salt
water species

b) 3-gram

938 664 463 822 492 798 78 969 143 236 913 908 694 553 870 779
c) B

664 492 236 908
d) {# F 0 mod 4 EFMEFAE

E3-14 fREA: T R 3B
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tiom of benehmark datasets, 1 is also encouraged that statis-
tics information including geography, gender, ethnicity and
other den:

graphic information showld be provided, for those
datasets containing information about people,

5.2 Intersectional Fairness

The imvestigation of intersectional fairmess, ie., combing
tion of multiple sensitive attributes. is relatively locking in
current reseatch. Tuke bias mitigation for example, curvent
work generally focus on one kind of bins. Although this may
increase model faieness in terus of  speeific bias, it i highly

ersectional

persps For instance, a DNN elassifieris fair t0 wemen,
e cxbibiting discriminatin towards a nbeliion g
e, African Ameriean women or women over the
Similaely for DNN sl o ecuting S
binsed model I8 free of gonder 4 hard to guarantee
that the. el s mot b vards ofher proteetod ot
tributos, o.g. race, age. Moro work is neodod to figure out
methods which are effective for identification and mitigation
of intersectional binsee.

53  Fairness and Utility Trade-off

The removal of bias could possibly hurt the model's ability
Tor main prediction task. For instance, adversarial raining
could increase fairness with respect to demographic parity
measurement. A passible deficiency of this mitigation solu-
tion is that it could compromise overall prediction accuracy.
espesially the aceuracy for non-protected groups, Thus this
might. undermine the principle of beneficence. Tt remains
a chal

e to simltaneously recduce unintented bias and
‘maintain satisfactory model prediction pesformance.

5.4 Formalization of Fairness

As the field of fairness machine learning is evolving quickly,
there is still no consensus about the measuroments of fair-
ness. T cortain cases,

ome measurements could be eonfliet-
th others. A mod] may be faie n terms of one metric
o sy ead 10 ciber st of uniinens

Toan approval tool may satisfy demographic pa
ment. while violating equality of opportunity measurement.
There is 1o sllver bulle, and each application domain calls
for a fairaess measurement o combination of measuremcats
which meet its specific requisements (2]

55 Fairness in Large-scale Training
scalo training is employed in some donanins to boost
wodl performance. Take
parsdigm i to pro-train lunguage mosdels (v, BERT
and XLNet [31) on large-scale text corpus, which will be fur-
ther fine-tuned on downstream tasks such as machine
lation. These powerful language models could capture! I)mm‘a
and propagate them €0 ather thsks, Sinee a
10 b traie] o coxps with billion sl words s
ey rined o, i gation i o Jita
preprocess g s a challenge
o o resnch b it th

NLP domain fot instance, current

these models need

regularizatian rems

CONCLUSIONS
With increasing adoption of DNNs in bigh-stake real world
applications, e, job Iunting, criminal justice and loat ap-
proval, the undesirable aleorithmic unfairness problem has

palai

S5

attracted much attention recently. We present a clear cate-
orization of unfairmess and introduce the most widely used
messarszents of fuites. BY trockicing Inerprts iy
s an essential ingredicnt, we also give & comprehensive
Overview of exising bias detection and i igation Lechmiues
from the computational perspective. The model bias 10
same extent exposes biases present in our society. To re-
D baneit oy, DN madl e rmppomsd £ 2o
Guee these iases instead of amplifving b In future
deaver ot et divcipline, chding computer o
, should be Joined (oget her
promote firness. In this way,
stemss coukl b seadily applie Lo faepess sesivive
applications and veally improve benefits of all groups.
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- B—HNERSEE: I EfLEX

PROCEDURE SPIDER(G, {SEEDS})
Initialize COLLECTION <big file of URL-page pairs>// Z55R =&
Initialize VISITED <big hash-table>// Bif{aJURL %3
For every ROOT in SEEDS
Initialize QUEUE <queue data structure>// {F[EEXURL A%
Let QUEUE := EnQueue(ROOT, QUEUE)
While QUEUE is not empty,
Do URLcurr := DeQueue(QUEUE)
Until URLcurr is not in VISITED
insert-hash(URLcurr , VISITED)
PAGE := look-up(URLcurr )// [€EXTQH

STORE(<URLcurr , PAGE>, COLLECTION = B4t
(<URLeu ©o ) ARE4EEF—URLIAS,
For every URL i in PAGE,// §&3z$2EY
> L4
EnQueue(URL, QUEUE) %1&5‘&_4

Return COLLECTION



- BTHERSREE: REMLEE




- BMEMRRE: REMTEE

PROCEDURE SPIDER(G, {SEEDS})
Initialize COLLECTION <big file of URL-page pairs>// Z55R =&

Initialize VISITED <big hash-table>// Bif{aJURL %3
For every ROOT in SEEDS
Initialize STACK <stack data structure>// 1FEEXURL %
Let STACK := push(ROOT, STACK)
While STACK is not empty,
Do URLcurr := pop(STACK)
Until URLcurr is not in VISITED
insert-hash(URLcurr , VISITED)
PAGE := look-up(URLcurr )// [€ENTQH

STORE(<URLcurr , PAGE>, COLLECTION = B /1t >
(<URLa o : AR —URLEE,
For every URLI in PAGE,// §&iZ2EY
> L4
push(URLi , STACK) Soitiat

Return COLLECTION
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-« I'E or FERKEE?

« WF—RRAIMIRIERMES, ENELRABRT, RHEETLIUESN
- IS, AEBNEGR, YRMHEZRNENEAREAEE
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- Bil—2%, MBHEXRZIMAFFEZEIER
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- BltH, MmAERIER

* ERMHERARTFEL, BEIERIA#LEIRENE CMusER
- iE, RRB—ERI—TRENSIERER

@

TWHAT' YOU THINK I'M A ROBOT!?

Please show you're not a robot
I'm not a robot

We don’t think. We know.
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requests

headers {"User-Agent™: zilla/5.08 (Macintosh; Intel Mac 0S X 10.13; rv:9527.0) Gecko/20100101 Firefox/9527.0"}

resp requests.get("http //147 0. 9 1%, headers headers)
print(resp.status code)
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