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Computational Communications
and Data Analysis

Lecture 6: Crawlers for News Websites
Ting Wang



' Web Crawler

Limitations of API
1. Not free

2. Maybe difficult to understand the API
documents(interface URL and parameters)

3. Maybe APIs will be shut by their owner

4. Limitations on :

download speed,
the number of items,
quantity of information
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Web Crawler

Break the Limitations of API

News Content

¥

A News URL List

hd __— <

An Entrance

-——
o T ——— = ——

- -~
- -~

~ -
-- ——
_-----_----__---_-

Directly start from website!
b e P



Web Crawler

How to find the entrance?

The entrance should not be:
Complex — Simple
Unstructured —» STt

Data Structure Is important!
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Web Crawler

E—— ,g
‘ 7= 73]
EXAMPLE 1: $bastday.com »
Build a Web Crawler for

i
v 4 2

Eastday.com

9 A8 e e TN

-

=73k

eastday.com

L3102 5.9



Why Eastday?

According to the URLSs obtained by API, can we find a way to get all the news

articles without the limitations from API?

Web Crawler

We should analyze the URL and the websites by these URLS.

STEP 1. Copy one of the fields in URL column.

JUHE_API_MNEWS_ID
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981

. fom

JUHE_API_NEWS_TITLE
RSN EEEIR B ENES . FEENInY?
FImF RGeS TR
THEFNNEOREENA?

TRE € —FEH 0 B, Bt EEIESIHA3E, 8.
BEHRE TSR —BEETAERLY £6..
fia: BMERNER, —H—FHRERERESHESF. 6.

Lavinia B3 P48 IRATFARE RATE

IREEREPRERIRER, RAARE WERIRTRR AW

BH#BESFLH ) 2ATHR?

SERLNLTEE, BENETE—E, RIEEET..
GUBNEEEE A, FEOHET—T SWESR...

FREMZEARERID? ERMHMTSRAANT!

%ﬁ:ﬁ’&ﬁ¥$- FHERE Tl FRIEISIAE!

G2 Likd1@2 2y
N2/ SHANGHAIINTERNATIONAL STUDHES UNIVERSITY

JUHE_APT_NEWS_DATE ~ JUHE_APT_NEWS_CATE  JUHE_APT_NEWS_AUTHOR  JUHE_API_NEWS_URL

2019-10-23 10:44:00
2019-10-23 10:44:00
2019-10-23 10:38:00
2019-10-23 10:37:00
2019-10-23 10:36:00
2019-10-23 10:31:00
2019-10-23 10:29:00
2019-10-23 10:27:00
2019-10-23 10:26:00
2019-10-23 10:25:00
2019-10-23 10:24:00
2019-10-23 10:23:00

2019-10-23 10:21:00
HULL |

Bt
s
i e
Bt
s
e
i
Bt
s
e
R 8
Bt
s
HuLL |

—Hg R
ERGEHEE
WRIRESA L
kAR
by
IRFAMAARR
LaviniaClub
BV AR

i showhisi
barss

rhiiR
SEREIE
LR
L]

http: /fmini.eastday.com/mobile/191023104414. ..
http:/fmini.eastday.com fmobile/191023104403...
http://mini.eastday.com/mobile/191023103839...
http: /fmini.eastday.com/mobile/191023103705...
http: /fmini.eastday.com/mobile/191023103657...
http:/fmini.eastday.comfmobile/191023103111...
http: /fmini.eastday.com/mobile/191023102950...
http: /fmini.eastday.com/mobile/191023102727...
http: /fmini.eastday.com/mobile/191023102655...
http://mini.eastday.com/mobile/191023102555...
http: /fmini.eastday.com/mobile/191023102425...
http: /fmini.eastday.com/mobile/191023102320...
El'g.?: {/miini.eastday.com /mobile/191023102158...

JUHE_2 A
1HiFEE
37 Artic
ARt EE
MRIEA
HiEE
i
iz
XEE
AR IR
20194
HEE
WEE
MmF
|



Web Crawler

STEP 2: open the URL by Chrome
look for the news list. Where is the news list?

&« C @ A2 | mini.eastday.com/mobile/191023102158530.html % B O :
———

XeFXINF R, BMERT ARG, HESHEE!

MITFHEXESR, FTRECHERIRINER, FEEENR, TeRKRER, ©2
FREFSH, BEFEFRENR. BEHNANNR, XEFHAMT DAY, BEAR
gt B, BROARFHRE T, AENE, BRITERE!
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Web Crawler

STEP 3: check the hyperlinks one by one.

R R RN ooty con |+ O

A TNERE
| seRm sIRA
it

AEBETRREERT TERERE

B2
R SRR 20N St
Ha Bh AR T 10557 FoRKAIRHE?
B AX
wE ME
R
EE @R CHFER, —BRIGSELEREMIRGT - S - A
§ Rk IR R P
iD=t | e EFERREIRG - 1654080

== ' Bf FRRRRIAEL EHER B
= TR IS AT

=) : = HITEL iz B REEEHEZA?

= mEROPE: HAEAREETEREONARTHN FHUE | RLHEERSEISA?

S e FPEE EEERR SETRER
o, @R i FARE BN RRRLHE SRS

EIEE

@ Las-@)q2 59 SERAELE, EFRANSEROLE, WA XSSAKET
=~

SHANGHAL INTERNATIONAL STUIHES UNIVERSITY




Web Crawler

STEP 4: get the list

<« C  ©® T2 | minieastday.com/listpage/all.html « B+ ©
& o “an
Fh&aW

B ofE % E B OE R e PSRRI SOmmHAEAR  SETER

= FE KRR Er ER & #F BHR §F MR Mg AX 53

REhERE | EzERIE

B iz s #F W

&

PR EEEEGHR AR S o TS AR, 2019-10-28 19:56 == e B o= | o s

° USSR EIHERIR O EER ! BBEHNBIEEHTEEE 20191028 1956 A -~ = =
- [P LRAERERNET, 506k, SENERRRESGEDE 2019-10-28 19:56 .

SOETQ3%FE26.6147T, ST EMBR176%IA53(Z7c  2019-10-28 19:55

© RERGEE I, RTRHEMTE, SEBUARDEENEET 20101028 1955

< 108 20194
o FERE—AEBE, fBsINTEE 2019-10-28 19:55 R — = = A =~
o IR EIEEHIEISEME K130 AR 2019-10-28 19:55 1 3 4 5

6 7 8 9 10 11 12

< ISAE, HHEEKRER! EXASES MITHEREMEE 20101028 1955 13 14 15 16 17 18 19

o HHMate30: NFEE, FRELT 2019-10-28 19:55 20 21 22 23 24 25 26
27 29 30 31
- T SFRUNHPVES IR TSR N R 2019-10-28 19:55

SHANGHAL INTERNATIONAL STUDKES UNIVERSITY

@ I;;&j' Mj .&} | ERR! B IXU/NEETENSTHR! SEATR 2019-10-28 19:55 | FriEHET
\ , b b b1 -'f e e e e . -
\ Y



Web Crawler

® 4%% | mini.eastday.com/listpage/all.html

U R L LISt Eﬁi% 20| Ak tplrEs

12 xERM L E INFERISEE  REEA sxrmaEc®  BREmPo

L% He FE ORE EHE EN BE 4B BRE SE R ME BB @5
 Thisis aroot RENRIE T T R —

° Ic 1 B B He  BR MiE
Th IS IS a Sta rt o BVE: #2REEHI241RKEE, FEHs7RES554 2018-12-12 19:29 = B = NiE e
* |t has an entrance to

- FEibHREREH PEAEEEA 2018-12-12 14:57
R AR =23 =

© BI=FEREES65MJTURE TR ErRER VAR 2018-12-12 14:57

the next page or =
- EREIBDERIER (EFS) mEMen 2018-12-12 14:56
i
Il
the page Of yeSte rday, ARG EEA S RIS R RN 2018-12-12 1456 | #EHAERR
o ERNSTE (OB SEREED 2018-12-12 14:54 o BEIECIT R AT 2018-12-12 14:56 g —-— = = A &
¢ SKKIFFNREREN ERKR R 2018-12-12 14:54 < R SREED SRS AT 2018-12-12 14:56 !
¢ 2019BAEHARETRENEA 2018-12-12 14:54 2 3 4 5 6 7 3
© EETEMEE—hEE 2018-12-12 14:56
- FUERR, BN CREES AR 2016-12-12 1454 o 10 11 13 14 15
© EEE s TEMRRT, FEE AR EE 2018-12-12 14:54 - EIREA? 2R, TEmE 2018-12-12 14:56 16 17 18 19 20 21 22
- e — _ 23 24 25 6 9
= @ % - EARSH TETE TanEE 2018-12-12 14:56 A
30 3t

&) Laidiasry ~ http://mini.eastday.com/listpage/all.html



eb Crawler

— \ —_
L] jr— —
: = 3 =
" N N
C  ® A== | mini.eastday.com/listpage/all-20181211.html * m e
* Road To F1: FIAREESTERARIGERILE 2018-12-11 23:48 - [w ﬂ Elements Console Sources  » PX
- NSHERELHEIE, T/ RELERTE 2018-12-11 23:48 auto;">.</ul> -
v <div class="pre_day_data clear-fix">
: :before

P <div class="page_cnt clear-fix" style=

EXOFEFTaE A4 8" ? BAEKAIR: K&  2018-12-11 2348 ! )
“display: block;">..</div>

- WIS SIEEIRIER A BB iaR 2018-12-11 23:48 <a id="cat_yesterday” href="all-
20181210.html" title=" R BEAER —KR">EHHI
+ NBASZiCEZIBREEISHT, SEIKIRMEEE, WEFHIAUR 201812112348 —F<fa> == $0
r:aft
- BSHIZETS, MREARTNAEES, MASIHRERS 20610112508 y e
- NI SIER TAMERSICHEBR RN, AR PO 2018-12-11 2348 </div>
P <div class="run_right" id="right_fixed">..
</div> o
o TNtz E, BEEE970+EMUI 9.0, BEE14997T 2018-12-11 23:48 html  body div div div a#cat_yesterday
- BHISTRESE, XMARBNER, SETEREARED 2018-12-11 2348 Styles  Computed  Event Listeners ~ DOM Breakpoints >
< E? RERETREENE, NENTAR, BE: MR 2018-12-11 2348 Filter shov .cls +, -
- SREEENIESTOR, EERER 1 IAIG KEERET 2018 1211 24 element.style {
}
- EiR! 12BEMFKRE, IMEES, JBIEENKRE, EEEEAL 20181211 2348
#cat_yesterday { run.css:1
=@ Fm =EE—F float: right;
color: [Mi#eedbdb;
font-size: 14px;
HEREWSEEEINE (ICP) © JFB2-200500885 HEARETEISEIRSIFIIE31120170005 &= ¥FaiE3100003000089 text-decoration: » underline;
(EEFIE BT EFEIE: 0007180 EEMUMGFANESTHINE () F0038 /EailsE s EEEFaNE(MFHI062 overflow: » hidden;
1509001 ERETRARZIAE0307Q10176R1S  BS17799EE 2L EBARIAE00307110001R0S - izeem—3+
LA | anceda cnm Al Dinkhe D acan s BT v #iud dbl. Ofna .

G2 Lib1-ai2 Y
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Web Crawler

Eg.1 Solutions to Web Scraping Strategy of Eastday News

http://mini.eastday.com/listpage/all-20181211.html| all-20181210

News 100 all-20181211-2

News 100 all-20181211-3

News 100 all-20181211-4

Las 359
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Web Crawler

A Review

Do you remember TREE?
Do you remember BFS and DFS?
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Web Crawler

A Review
A Prototype of Web Crawler, Do you remember?

import urllib.request

response = urllib.request.urlopen(‘http://www.shisu.edu.cn/about/introducing-sisu')
HTMLText = response.read()

with open('Files/shisu.html’, 'wb') as f:
f.write(HTMLText)

La10)2 09
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Web Crawler

» Step 1: re, Regular Expression

HIEFIA [T, FREXURL List
import urllib. request

from bs4 import BeautifulSoup
import re

response = urllib. request. urlopen( http://mini. eastday. com/listpage/all-20181210. html’ )

HTMLText = response. read ()

BSobj = BeautifulSoup (HTMLText, “html.parser”) # ZFBeautifulSoup i pri&1™id jh]
ArticleLists = BSobj. find("ul”, {”class”: “item run news”}) B

for a in Articlelists. findAll("a”, href=True) : #17JEH 2 HEURL -

if re.findall C /a/’, al’ href’ 1) :##R#5 W IGIHFIF, HKFFZINEKHIURL
print (al’ href’ 1) #&Z#EEE
print (a. get_text () #AZ, UL 493715 bl —
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\"t' SHANGHAT INTERNATIONAL STUIKES UNIVERSITY




Web Crawler

« Step 2 : Discard Repeating URLS

HURL List£LH, L5t

import urllib. request

from bs4 import BeautifulSoup
import re

URLdict={}
response = urllib. request.urlopen(’ http://mini. eastday. com/listpage/all-20181210. html’)

HTMLText = response. read()
BSobj = BeautifulSoup (HTMLText, “html.parser”) # ZJFBeautitulSoup i1~ f]

ArticleLists = BSobj. find ("ul”, {”class”: ”item run news”})

for a in ArticleLists. findAll ("a”, href=True) : #{/JE 1+ FURL
if re.findallC /a/’, al href’ 1) : 24 T IHIHFIF, HKFFZHERHATURL
# print (al’ href’]) #EHEHE
# print(a. get text()) #IHZS, UL o375 br&l
URLdict[a[ href’ ]]l=a.get text(
print (URLdict)

La10)2 09
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Web Crawler

U R L refo rm, as the case m ay be mini eastday.com/mobile/ 1812090214079 htri

C  © 74 | minieastday.coma/181209002140799 htmi * B e B
WS TEPERIFERNND, 2UOLEHARRES

MSTEPERAIFERND, 2ULTHARES
i oo i WIThRFRRERESH/)NF K8

RS TERMAIRIFFHIERND RIS TERREMES. SRIFAIHEa. NOREW
T8 IEFRE R, ERA R B R SIAENIERA R RN, ERNC LBGRFA,

-Elﬂ B ssEpus, Tesrueme ' HeENINEBAR.
WITA AR ERRAEINS doTa WINFEEEE SR FNERX MG AEEE. FEUAE TREEFIEE TR
FEILAORAR A BB ARSI B AT, "B YMSTEME LEZ Y, HEeHEI—S1ES.
BT IS TSR SO TS THSIES, SEFROHSE, ARE TNl EH ks 3 b e i v
x‘éﬁﬁﬂli%*52732:};1.;33;&f?‘é(ﬁym‘ég%mﬁmf;ﬁ;;a;Llﬂi;ffﬁt%fﬁ&t@;j\nﬁ. ’ P (BREEREERER, ZH MR AIAR T S SR IRERIM Tk, Fi, 3R

STHEERNN—EELLMEEK. MIERK RERTE.

IWNFRIEBREE RS "RASIXMUNS AEEA. FELHE TIEFNE S 7GR
BRSNS B

7 R DB RARASEAT. © S LASTRELEZY) SREE-BES. Ml EERENEL, 1 i T g
RN 53 2 DTEIEA = Ta ST R R = SRR SE (T
" SERTIAR T RATESHRRENM TR, Bt NS TAEERIN—EE EEk. 1 Emﬁﬁﬁﬂ*gﬁ SRENKR, Vf‘TEF”BEg ‘XZ”J@”‘icpgﬁaj*\y?j@#}ix*ﬁmﬂ
i G T BRI, B BNEIFEAARRS. TANRBNI EBFRAR, WSTHRLUIUARNDEARS
5. o9 RS 1, BEZENE DA RLHNEN— AR, hEH=EEEL R-ay
EFRMMNBAUHSHENXR. RS TRNRGIES FHEEMUIRA TS BEARME HATE TS 9 Mﬁ.%/HLKE FRARHER—IRORTAR, FEHRIFAREGE RARA
B srsoaaeasy  AARES. URSHARINMTIA. FSTRMRARMUNEARSY, RERLIE T ARIIE K&
TSN B—IASTEPFFINEHEAREFH.
PEISE=|
. ‘ -3 ?
@ IV&” wj“ " }‘ X HEN A BEMAEGFAOE X (TURT—A2Z T HRO0RFIEHRE B 2T S 00t23E10 A Ba0=/T &R
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Web Crawler

 Step 3: Put following code below the code of
Step 2, to get the content of each news

for link, title in URLdict. items() : Reform: http://mini.eastday.com/a/181209002140799.html
print (title, ”:”, link) #IK7F¢neH, HHEE, (R
LR 5 !
ContentResponse = urllib. request.urlopen( http://mini. eastday. com/mobile’ +1ink[2:1)]  Are you familiar
ContentHTMLText = ContentResponse. read () .
ContentBSobj = BeautifulSoup (ContentHTMLText, “html. parser”) } with these code?
ArticleSrcTime = ContentBSobj. find(“div”, {”class”: "article—src—time”}) #7241 )], F)i
print (ArticleSrcTime. get text () [0:17])
print (ArticleSrcTime. get text () [24:])
Content=ContentBSobj. find ("div”, {”class”: “J-article—content article—content”}) #7721 F4N 7, 1R1F
print (Content. get text())

La10)2 09
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for link, title in URLdict. items(): #/2H(/mi ). . /7
try:
ContentResponse = urllib. request. urlopen(’ http://mini. eastday. com/mobile’ +1ink[2:]) #/ fr /A 25 Ste p 4
ContentHTMLText = ContentResponse. read ()
ContentBSobj = BeautifulSoup (ContentHTMLText, “html.parser”)
ArticleSrcTime = ContentBSobj. find(”"div”, {”class”: “article—src—time”}) #iE753M/ /1], FJi
# print (ArticleSrcTime. get text () [0:17]) 237241 /H]
# print (ArticleSrcTime. get text () [24:])##5EH )
Content=ContentBSobj. find (“div”, {”class”: ”“J-article—content article—content”}) #7721 FHA 75, 1747
NewsTitle=title. replace(”"\’”,”” ”).replace("\””,”” ")
NewsLink="http://mini. eastday. com/mobile’ +1ink[2:]
NewsDate=ArticleSrcTime. get text() [0:17]
NewsAuthor=ArticleSrcTime. get text () [24:] P re pa re fo r d ata ba se
NewsContent=Content. get_text().replace("\’”,”” ”).replace ("\””,”” ”).replaceC ’, ')
P # save data in databaseiEBEFIMySQLETHE
# 1. Connection Open
conn = pymysql. connect (user="root’, password=" 123456’ , database= raw data’, charset= utf8’)
# 2. Cursor Creating:
cursor = conn. cursor ()
# 3. SQL Execution# HITSQLIEF], JEHIHA 1R :
sqlstr = "REPLACE INTO EASTDAY ONLINE_NEWS (EASTDAY NEWS_TITLE, EASTDAY NEWS DATE, EASTDAY NEWS AUTHOR, EASTDAY NEWS_URL, EASTDAY NEWS_CONTENT)
VALLESC” + NewsTitle + ””,”” + NewsDate + ”7,”” + NewsAuthor + ”’,”” + NewsLink + ”’,”” + NewsContent + 7 )”

# 4. Cursor Moving# 1T, Withte £ 4a710 & SRR 3 B
cursor. execute (sqlstr) import urllib. request
“4__: % a from bs4 import BeautifulSoup
# f/LJ.‘:(\ %ﬁ 5 import re
conn. commit () import pymysal
# 5. Connection Close# F[dJCursor.:Connection: Savedtiin = 0
avediun =
cursor. close () RLdict= 0
conn. ClOSB () response = urllib. request. urlopen(’ http://mini. eastday. com/listpage/all-20181210. html’)
- SaVedNUm = 1 HTMLText = response.read()
5 o 0 BSobj = BeautifulScup(HTMLText, “html.parser”) = & T Fear up T tREE-T T
print (NewsTitle + 7 ” + NewsDate + © ” + NewsLink)
eXCEpt: ArticleLists = BSobj.find("ul”, {"class”: "item_run_news®}) =fEEIIRL List
print (”Error;”+ NewsTitle + 7 7 + NewsLjnk) for a in Articlelists. findAll("a", href=True): =il $50UAL

finally: if ve.findall( /a/’, ath;’;;; D ARBEFEEAE, REZEMRAIURL

print (str(SavedNum) + ” News Saved”) ) A, A
SavedNum = 0#SavedNumZ {i/ 70 URLdictlal’ href’ 11-a. get_text O




' Web Crawler

How to get all data, not only
one page?

Ask A Question
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FIFE R T 353 [R5
'import urllib. request

from bs4 import BeautifulSoup
import re

Step 5: To get the page link

SavedNum = 0 -
CurrentRootURL="http://mini. eastday. com/listpage/all-20181210. html’ sEEEAHTE, AT Ol ES use W I e

while (True) :
URLdict = {}
print S/ /APPETEEEEEEEEEL T F8e-=> " +CurrentRootURL)
response = urllib. request. urlopen(CurrentRootURL)
HIMLText = response.read()

BSobj = BeautifulSoup (HTMLText, “html.parser”) 7 ZETEeautifulSoupTiHE-TIH

NextPage = BSobj. find ("div”, {"class”: “down page”}) #7FUK | — I URL
if NextPage is None:

HUTLRIZEH T — 7, JYTFLEINE — KA

YesterdayPage = BSobj. find("a”, {”"id”: “cat_yesterday”}) #fMpy—AURL

if re.findall Call-", YesterdayPagel href’1): # 7 IHHFIF, HXAZZEHRFIURL
Put these COde at the ‘ YesterdayPageURL=YesterdayPage[ href’ ] # #7#F/%
end of the prog ram. CurrentRootURL = http://mini. eastday. com/listpage/’ +YesterdayPageURL
else:

HUIRAG T — 0, I F— I HT

for a in NextPage. findAll(”a”, href=True): # M/ IHFFF, H7FZEHHIURL

if re.findall Call-", a[ href’]):

@ IV@” ﬂ"—_]'\ } f NextPageURL=a[ href’ ] # #/fit/%

TGRS CurrentRootURL = ’http://mini. eastday. com/listpage/’ +NextPageURL




Results:

<

‘ Result Grid | gH 43 Fiter Rows: |Edit: ﬁ s i | Export/Import: :ﬂ ﬁ] |WﬁpCeI\ Content: IA

Web Crawler

a

EASTDAY_NEWS_ID  EASTDAY_NEWS_TITLE

EASTDAY_NEWS_DATE

EASTDAY_NEWS_AUTHOR ~ EASTDAY_NEWS_URL

EASTDAY_NEWS_CONTENT

EASTDAY_NEW A

AE*DWMU\UIANN'—‘

<

online_news 1 x

AR REEE AR IR T RS R,
FEREIRTEBAiPhoneTs FEIEELE . R Si@AY. ..
1850A BIFE MR+ SEhT T F ..
MHEETE RS20 BRSSP HEE..
SEE SR VLS, InSHHRIRBEE— A
FHEETE", DHERAh TSR, F..
ISR ERIETE, BAAR T
ERTFERGT = P BRI HHE

# FEIEHE S BShRedER, dddies...
EEHT | H4am T BT RS, .

TSR, L. O L ESE el ERdbesL Laa D

2018-12-10 23:53:00
2018-12-10 23:53:00
2018-12-10 23:53:00
2018-12-10 23:53:00
2018-12-10 23:53:00
2018-12-10 23:53:00
2018-12-10 23:52:00
2018-12-10 23:52:00
2018-12-10 23:52:00
2018-12-10 23:52:00

AA4A 4 4A AR FALAR

F 1o

R
IRk
EHMEE

o B AGal +i EB
EREAMEIET
FhFI%iRA
SR
Y B =
BENHE

hETREaL O

htto://mini.eastdav.com/mobile/181210235300...
htto://mini.eastdav.com/mobile/181210235321...
htto://mini.eastdav.com/mobile/181210235324...
htto://mini.eastdav,com/mobile/181210235317...
htto://mini.eastdav.com/mobile/181210235318...
htto://mini.eastdav.com/mobile/181210235321...
htto://mini.eastdav.com/mobile/181210235222...
htto: //mini.eastdav.com/mobile/181210235228. ..
htto://mini.eastdav,com/mobile/181210235202...
htto://mini.eastdav.com/mobile/181210235204...

Las .l o—ad . . _Lid_f4A<4ndaAnaranr

12H9R%, FERCPEHRESRMAE Te0E...

10RA%E, HatEainhE—RIFEEE. ..

12897, FHAWAEL T EREEOEE...
FEfh 128 10 AW A FEER B &8 =i,

AR—4, HEREFESMAETHR..
iRE TEDRA0EEE RN, R NERLIAN...

TR RATEE SRR AR,
12H10R» WEEBIMIIETHEBER...

BRF. « FEGHED BINE— I\, <.

B M« EFER R e 7R HhE

Bl TaALSSSCTTIE | S WiEer San

HEHEBEHABEEHEHAEH
HEEHEHEEHEEEHEHAHHBEHB
HEEHEHEHEBEHEHE S
HEEGEEEEGEE

D

[:'IT| Action Output
# Time

-

Action

(V] 1 18:35:07 SELECT * FROM raw_data eastday_online_news limit 10000000

SHANGHAL INTERNATIONAL STUDKES UNIVERSITY

@ L&s)@)q2 Y

Message
205471 row(s) retumed

Duration / Fetch
0.000 sec / 9.172 sec



' Web Crawler

Could you draw some
conclusion for your Web
Scraping Strategy of News
List?

Ask A Question
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Web Crawler

. - I
ED) Libd@idrY
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Loop according to Pages

Get All URLs, and Title BeautifulSoup.findall

Discard Repeating URLs

Loop,

EIEENEYSDEELS Web)Crawler. Prototype
BeautifulSoup.find

Save into the Databases IMIySQL, SQL Server...



__EXAMPLE 2:
- Build a Web Crawl_er for

ﬁ -‘_:l,ﬁ_’t:gmw_ o
. -~ ._‘ o

/

T
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Web Crawler

http://www.entgroup.cn/newslist/52-0.html

<«

C' | ® www.entgroup.cn/newslist/52-0.html

ENGLISH Q8% @it A=NE

AT % zEmE TESR wRYe [maremxmmen Q)

entgroup.cn

TROVEE | REOSKRAGR R

We can find the new URLs,
if we click the menu. B8 EGE AW BR BA BH W5 I 8

CEl ZEIPHOETE: MR (BEE— N ARETEDEL) o FEER 2T (RRETY SRLER
#EFELT
HREIPHE ANREHCERABCERT, PUMeR. TR ST RS ARAEA,
T—— © REEEATEEIT, (FEEOERMEET
E=nAE?

ZEIPH 2018-04-23 R IP 0

* SOR12R: BTSARTEREITAR, 2%

=8 ERSA18A
MR12: B RIBR RITAE], B (B8
=RY5H18H + EBIPRLES: I (BEE—MADSE
ECH)
ZRAEROEF e A AT,

2,
N

RS

mary 2018-04-23 2% 6o i FEE " p ” B I

[ mo | e |[mmes]
MEEEEATEHHE, (RS ERNES TBERNS? (= | ZAem | SR |

BB LRSI 04D, PSR RIIRR AT T EERENE kE
BRI, #em,

G5 Lipsaiz sy

TERNATIC


http://www.entgroup.cn/newslist/52-0.html

Web Crawler

Why we can choose
http://www.entgroup.cn/newsl
ASKAQuestion 15t/52-0.html

as a start page for web
scraping?

* It has a news list
* It has an entrance to the next page

La10)2 09
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http://www.entgroup.cn/newslist/52-0.html

“IPSLEE" ELEAS B A BELHRAVIPZEE 25,

REFRIPEGETSHRE. SESITTALR , ZRE—MARLIFRZAIPEE
JmELEIPE EE}\

2016-11-09 1P Eagr=iv %1

M (FESBEA) BESH , AFEZE T —MERTWX
g 2

FREIZERMHIE 5000288 , m=EEA , MRk aEitasE R Tl
R | SRR MERE. NMTUZ g THIRERTIVEISRRIEETEESE

2016-11-08 &4 EF:  AruE 6 1

2 3 4 5 -

Next Pages

G5 Lipsaiz sy
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&

(] \ ® www.entgroup.cn/news/Exclusive/ i g

ENZRIC

TEESEME+BREE | BEREHNIITER WBRIP

BIFIPAZ: , YERES , ATHRLESLFIERER , B EN2RREEN
EE5E , TeRATTESRISHEREUPLF. LRSS LIP , NFABEESE

2016-11-17 =% &k =R s 0

WELE : k5 "XE TRROE TRERT B

REDH, BYHHINELHINT , Sl RENE REITTHR
BIRGEE |, Rt 2EESS TESHR ?

W2 2016-11-15 EEE  BAR o 1

FEZEROFER" FRAKEBY "RFEEHE

#11529-308%h#92016hEiZEFeIFiEST , TRASTHED FRFTE
B¥ 98, USRS MNTHIREER—E , SassrlREN

2016-11-14 SEZEROFES =% 61

KERMERBENRIE—EL N SMEELBHITR

20165 (EAIT) . (NuMiR=stg) | (NSRIBHEER) —SNERIBERE
BE—ZDU , ERTRESTHAREN , LENRERIBESESITFE. RS

1885 2016-11-14 EHIBI AR 6 3

RNEE+BENYE , 2 BTECETVEHFEED
| XE=ECEOBEITIT

ERERSEE "WATATES , TEFTRITRASMXTT" | EEEERs

EE EERE SIS F—RRTEE.
EKiE 2016-11-12 &SZTE  B%WE é 3

=AU E S RSCI4-SEEK BHIREMEER

BER

BEFE, BSSAESROBLRNEYRE , B8, FULAOSETE.

EE. HEEERENDERNE LA , ERRSHAARNESRER ﬁ
i

WX 2016-11-11 #sAMs SR SHTEE RS

B, BWMA , £SHIHREE !



Web Crawler

= ==
— —
L] 3 y — o
< C |® www.entgroup.cn/news/Exclusive/ T
- “ | & @] | Elements Console Sources Network Timeline » o7a1| i X
= & W - =@ T= ENGISH O2% &St ASna S
&l e
entgroup.cn html>

nocxw_close” style="width: 275px; height: 28px; margin: Bpx auto;
background-color: rgb(232, 232, 232); position: fixed; bottom: 85px; display:
left: 564px;">..</div>
‘nocxw_gxtb” style="width: 95@px; height: BSpx; margin: @px auto;
55, 255, 255); position: fixed; bottom: @px; left: -8lpx; display:

RES i Q

FEl BE A BR BEE EE  WE

ENAwardsRER RS HEMNENEEE (—)

" frameborder="@" width="@"
script>

height="8" scrolling="no">..</iframe>

2016FREZEREMEar LIy "REERESSEM" |, 2ENAwardsiFLL /body>
ESAERET , HERES UL, R
2016-11-18 FEZEFROFIES = 0 o
Styles | Event Listeners DOM Breakpoints Properties
Filte: thov .cls + -
ERAFENRELES SHAFRFNFHE ‘

element.style {

background-color: Fltransparent;
margin: »@px;
height: 100%;

BESNFR "HE=50E" SERSRIEEAREENEE AR, FHR

FRAERERIRASISS  EROSRETE BFRHSIrE | )
2016-11-18 hEFEROFES il w0 body { user agent stylesheet
display: block;
L =
H
- o d " N " N Erdmtaunl " " o~
(ZEWZ=E] "ERa” RREERTE , "REI+IP W @ Showal
#5317l FE » backgraund-co.  Elrghal.
» display block
WTLERR R0/ UZBRIE | ARERTD , 1L (ITETEEE) (EANE) SH S o
» margin-left Bpx hd

G2 Likd1@2 2y
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Web Crawler

Eg.2 Solutions to Web Scraping Strategy of EntGroup News

http://www.entgroup.cn/newslist/52-0.html m

News 2 News i News 10 52-1.html

News 2 News i News 10 52-2.html

News 10 52-3.html

Las 359
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Web Crawler

A Prototype of Web Crawler, Do you remember?

import urllib.request
response = urllib.request.urlopen('http://www.shisu.edu.cn/about/introducing-sisu')
HTMLText = response.read()

with open('Files/shisu.html’, 'wb') as f:
f.write(HTMLText)

La10)2 09
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Web Crawler

* Web page analysis

ZSREE WHEZE

entgroup cn

QIR 201 8h & X kr ell il IF =

el BE&R A BR & BiEH ™) BRI

Lib31-9i% 5.9



' Web Crawler

Evolution based on the Prototype

import urllib.request

response = urllib.request.urlopen('http://www.entgroup.cn/newslist/76-0.html')
HTMLText = response.read()

with open('WebCrawler/entgroup/Markets/76.0.txt', 'wb') as f:
f.write(HTMLText)

All the html codes have been downloaded.

L,
We still need: gelt
. X0
e the URLs of news list \,\Q\N

Lisstaidny * the URL of next page



Web Crawler

« Step 1: Get All URLSs, and Title

import urllib.request
from bs4 import BeautifulSoup
import re

response = urllib.request.urlopen('http://www.entgroup.cn/newslist/76-0.html')
HTMLText = response.read()

BSobj=BeautifulSoup(HTMLText,"html.parser")#ZL FBeautifulSoup 7 ¥ %1~ I i
for a in BSobj.findAll("a", href=True):# 7 JE i E5URL
if re.findall('/news/Markets/', a['href']):# /R 7 7T [ETHF1E, X 7ZZEHH HIURL
print(a['href']) #7412
print(a.get_text()) # /4 25 UL 4L Hy 37 15 by

with open('WebCrawler/EntGroup/Markets/76.0.txt', 'wb') as f:
f.write(HTMLText)

La10)2 09
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Web Crawler

www.entgroup.cn/newslist/76-0.html

Results of Step 1.

"C:\Program Files'\Python36\python. exe” “D:/SISU/Courses/20181HEEEF 2 lL\ l_] ﬁ% - Z:EEE ¢E %

/news/Markets/1358618. shtml entgroup.cn

/news/Markets/1358618. shtml a . =
SoLoaF ER g (EREEE RS 2018 @E X ki el i IF =
/news/Markets/1358617. shtml " : :

/news/Markets/1358617. shtml
EFRE, RETITEA EREELEI
/news/Markets/1258555. shtml

Rel BER AN BR &#F EBE mH B R

20198 PERIIB R ITTE, (FRRERHFUR

/news/Markets/1258553. shtml
hERERRAREETR, SaSIRE, Tk AR,

RZH 22— NEBFAEA, TOPE SRR s b

/news/Markets/1258553. shtml

2018-12-13 R4 ®w% EER % 0

/news/Markets/1258553. shtml

SRR EER R aRE > BEQT: eIt S EE RSB <KIE Y

/news/Markets/1258552. shtml

FARBE, KEBIRHIR1350EALE

FHRAMLBISLIEE E, SEEEESTYE, AMEINAK, RFTES
REARBES AR

2018-12-13 EBiiEl  PISCEH 16 0

/news/Markets/1258552. shtml
LHREAESBS TS MaRll: BT
/news/Markets/1258551. shtml

/news/Markets/1258551. shtml
Hetont aft . FHNER T T A EChB B SAER

G5 Lipsaiz sy
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Web Crawler

« Step 2 : Discard Repeating URLS

import urllib.request
from bs4 import BeautifulSoup
import re
URLdict=dict()# & /dict, 7 F 7/
response = urllib.request.urlopen('http://www.entgroup.cn/newslist/76-0.html')
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText,“html.parser”)# - FBeautifulSoup 7 Hr 21~ 7 [T
for a in BSobj.findAll(“a”, href=True):# 1/ & £ ZSURL
if re.findall('/news/Markets/', a['href')):# AR 75 71 G157, X 7F-ZEHTER HIURL
#print(a[‘href’]) # &7 HE L
#print(a.get_text()) # 4 2% UL 37 18] il
URLdict[a['href']]=a.get_text() # & Adict, LIEZ#ELEFIME—key, Z:ffkHEH LHT
with open('WebCrawler/EntGroup/Markets/76.0.txt', 'wb') as f:
f.write(HTMLText)
print(URLdict)
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Web Crawler

Results of Step 2.

04EntgroupExclusiveMainWebCrawlerStep2 *- L

"C:\Program Files\Python38'\python. exe” “D:/SISU/Courses/20181t EEfEF (W) /Lecture 6/04EnteroupExclusiveMainWebCrawlerStep2. py”

[" /news/Markets/1358618. shtml’ : " 2019B AP ERLIBETE, FREETHME, ' /news/Markets/1358817. shtml’ : "FFHEE, REBIREANL3ZREALEN, * /news/Markets/1258555, shtml : A= A7 —MEFET a6, TR TFafmEELE,

" fnews/Markets/1258553. shtml’ : ' IR EEEHAL AR E T2 BEOT; BEeBTEESEESNER <RIES", * /news/Markets/1258552, shtml’ : " €FRAB > L T2 FFEEMl: MM T,  /news/Markets/1258551. shtml’ : * S#20188T, FHi1ER
SR ENE R R M)A, | /news/Markets/1258537. shtml’' : " EEOEEIEEE ASLEEREEEEN, ' /news/Markets/1258535. shtml’ : 'O EERPNEINT , BIEWFDE T RITAEHY, " /news/Markets/1258533. shtml' : " SF4g RIBEE . {{RFOTHAHM
Tk ERRTER TS, TRIERAE, CHTRY WM R, 7 /news/Markets/1258531, shtml’ : " A fAlNetflix/FHIMETINAERAEETRI? . " /news/Markets/1258530. shwl’ : " HEREWAHER, SRAEMAMEET , * /news/Narkets/1258505. shml’ :
CFEFEMAEAENRS AR EE “HWAIBT O, /news/Markets/1158505. shtml’ : " SRR . FIEFFE < MBI > B3N B RE2018F EEEEWOZET,  /news/Markets/1158501. shtml” : " ¥ER: FEMAUR. KB, AFSLEARRG. B 000004
SWE | /news/Markets/1158451. shtml’' : ' 2018 E R THME: 72T EERT, SOMOMRERT . ' /news/Markets/1158450. shtml’ : ' TEHRIERANIT L P EGE A PN, /news /Markets/1158449. shtml' @ " 49 F i SHE: ﬁIﬁZ%&%’HﬁHJ
B BEe®mEtETRETHE .  /news/Markets/1158447. shtml’ : "2t X, BEBITIFRFER, ° /fmews/Markets/1158441. shtml’ : ' 2018EMOAR & - B IEEHE, sMAITEBIEREMHE', * /news/Markets/1158438. shtml’ : " #HEL, HWEHEESE
SHETER: “HIiTH—#! 7,  /news/Markets/1058398. shtml’ : *SURIRM: HHAEEFEIECHWET Y ; SEENCHERSY WME,  /news/Markets/0858347. shtml : " IURWM: GEX > EHEERL 5172 FolBRESTRERERELMT

" /news/Markets/0958349. shtml’ : * €M+ =» 2K {16007, WIFF OBEEEFRR?', ' /news/Markets/0958351. shtml’ : * EEMWHIFRIFEEY, SRTUEH IR )

Process finished with exit code 0
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Web Crawler

« Step 3 : Get News Detalls

import urllib.request
from bs4 import BeautifulSoup
import re
URLdict=dict()# & Zdict, 7 %%/
response = urllib.request.urlopen('http://www.entgroup.cn/newslist/76-0.html')
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText,"html.parser")# 4L 7BeautifulSoup 7 #7351 1 [E]
for a in BSobj.findAll("a", href=True):#17JE 1 4 Z5URL
if re.findall('/news/Markets/', a['href')):# R 75 7 [E1 15 1,  XAZ-ZEHHK FTURL
#print(a['href']) #E5FEHE
#print(a.get_text()) # /A1 2%, L4 37 1] B i
URLdict[a['href']]=a.get_text() #ZEAdict, LI RERE9HE—key, 255 1T
for link,title in URLdict.items():
print(title, ":", link) #5672 6rdl, HEEE%, 1R1F
#IEIEE TN 25
ContentResponse = urllib.request.urlopen('http://www.entgroup.cn'+link)
ContentHTMLText = ContentResponse.read()
ContentBSobj = BeautifulSoup(ContentHTMLText, "html.parser")
Content=ContentBSobj.find("div",{"class":"detailsbox"})
HIKFFIFHA 25, (RAF
print(Content.get_text())
with open('WebCrawler/EntGroup/Markets/76.0.txt', 'wb') as f:

@ IV@-‘ I f.write(HTMLText)

N2/ SHANGHAIINTERNATIC




Web Crawler

* Results of Step 3.

2019ghk P EH SRS E, (FREBEENE ¢ /news/Markets/1358618. shtml

o019k BRI B, (EREEEHNE

e
#HiAREES R
Filf: ERMWEES: 2018-12-13

ZRMESF HUERFENBE N, TR EERSZE
[HE]

COERDBREETER, MELENE, MA-SlsEEE. ¥

“BREREHZRY - ATIIERTERET R, MPREAFERE AT A, EMEREENE, MEWFRRLE T, 740840, BERAAAESE LANELE, REFAENXE—%E, ITHRAASTREISEFEF R ERE . 66F ARREMLAN DOETA
, BfENTAESEE LRERET. EABIPREGHSES, ORIFRARRTEEITEELSFRIET, ARTEFE0TEMNMRR. ARFEDRN —FERERTEAAET—E2+MEL. “ESTEFER, F—HBMER: FeozF 7T, AHLET
EHE? ” QPR <RIBS R TR, SR AERRET TRE, AFRERE. 5TEEEE, sERERE. CRRMH> ERERE £, ZMERBEERSE—XEmd. “SrrsBEeSE” , RLFHBNRESIRT TR, “FEZF
EMPEESHRA RS, NASEH, AEER” « BRNERTHES CRRME > REFR, REFNSFREFNEMNMARETR . AHERR THFREFMESTERER “He” . MEFETARNC0TSERETF> F -2 0ERER , RS S

fa%, BRI E CIEN” MERTE, HEEERELAMNET. RN ETEEEMNRR RS TFAMELEN “BALT” AEMA, BEER=_FEAMA AN > BEAR NE2EHEMAS . BTHRIENS, NEREFIMES NERE
t, FEERLMERHIINE. FEMEREGCE, ZEFE (SR ZFRMUSAMNERNE. ERTEHTLMRNENRE, MEAKRIERE CRRIED fPLE: “—HREXNTFIPFEEE, ZREAMNENBRE —=, BET - &2 B8
SEFLZE, FHTRER—EATHE! ¥ o X EHNSEAMBHERNNR, REHNERET EEML. SEMA. PEEROMOEEN CRiE > RZEEET T, MRECGHRMED HENMSH ETENBRET AR ER . AR 20195ET
HEEE O S R I SR T MRS+ B TR R AR R 7o ofF 7 iT— Frhel & 2 aTE S CRIAMES & RiEmas

IREE S EL SFRERUNAEENZIT v oF 2 . BAFRWIEE. cmoaF B “OFAREANTFY | RAUHRE S THYS

@ Liai-32 59

SHANGHAL INTERNATIONAL STUIHES UNIVERSITY



Web Crawler

« | import urllib.request
® te p . | from bs4 import BeautifulSoup

import re
URLdict=dict()#& dict, 7-H0 554

foriin range(10):
response = urllib.request.urlopen('http://www.entgroup.cn/newslist/76-'+str(i)+'.html')
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText,“html.parser”)# FBeautifulSoup 77 %1~ I /]
for a in BSobj.findAll(“a”, href=True):#17JE 114 Z5URL
if re. flndall(’/news/Markets/' al‘href)):#FRHT T JEIFFAE, HX757ZEHNE HTURL
#print(a[‘href’]) # 5 HE 1%
#print(a.get_text()) # 4 2% LEAL 37 1] i
URLdict[a[‘href’]]=a.get_text() #ZEAdict, LAEHEEHIME—key, Z=RRHE LT
for link,title in URLdict.items():
print(title, “:”, link) #6726 &0, HHER%, 1RAF
#ﬁﬂ?ﬁﬁ?ﬁ%ﬁﬁ?ﬁ
ContentResponse = urllib.request.urlopen(‘http://www.entgroup.cn’+link)
ContentHTMLText = ContentResponse.read()
ContentBSobj = BeautifulSoup(ContentHTMLText, “html.parser”)
Content=ContentBSobj.find(“div”,{“class”:“detailsbox”})
HIRTFIFAA 25, 1RAF
print(Content.get_text())
with open('WebCrawler/EntGroup/Markets/76."+str(i)+'.txt', 'wb') as f:
f.write(HTMLText)

G5 Lipsaiz sy
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Web Crawler
 Results of Step 4.

El 76.0.txt 2018/12/13 11:14 AT 36 KB
El 76.1.txt 2018/12/13 1114 AR 36 KB
Run: ", O6EntgroupExclusiveMainWebCrawlerStep4 - o 76200t SLILTD S . i e
G 4+ “C:\Program Files\Python36\python. exe” “DI:/SISU/Courses/2( D 76.3.0xt 2018/12/13 11:14 AR 37 KB
et BESF: 1T HAEHR1RE : /news/Markets/1358623. shtml El 76.4.4xt 2018/12/13 11:15 3OS 36 KB
n=
o | B BEESF: ETHREHITME
=
o
»® _
m
X BEEF
FiR: SREAFES: MiP2o1s-12-13
ZEMBEASRLEREEABR, ARFRNEEM S5
[RE]
{ERFEEFNARE, BEME—FNHERTA Tk
................................ MERESESF, AREER HEMNETE, Z— N4 2E8REINEFTR, NERETIPHRERIFE. SoE, B
FEFMEEENST, AENERISHERERER TT. ZECHTHERRAIER, EEFAFNIRE, aENESNEIREHTEFSENES, RBAREF™
ERTT2%F, RESTHANNGET. 0EF. BHEES. GBS FHAR2 AR, SENETRIMEE T X4 5, RImm 7 Sel e TaanmEnes, FEEm
e, SERATTRWRERERN. HHMMEFRIUTRERET N, PeEFEREERAEITITHMRRE, BkSE I mHAONEENE L T 2BIREE. BAHER, 2
Hiit. BT TEWE, BESFENSST TS —n 87 T HEME, AEIEHE, SESFEMSS G theE BE. 20115, SEXELETETIEFEE
@ IV&"!"M—J‘{&}-‘? H. BFl20125F, BEABETHE-RESESNEEST. Al , BEESASHE TITmREEXRAENE. AT EMATLEERMAIEE, hEEEAXREI—.
NG SiNGHA N TERNATIONAT \:il':w\.\;mu\ TEIEMERA RS, THEFEABHEABHERNNEARE, ERELEMTENLEERNENEMSENER, TREBIES<E, THESM T BN

Seatedhig—F O H = el T ek pg s AL R AT Sl A A T AT e rrdEOT TEE A M AN L 0R T Ao st i el s AN e s T AY ot NS T A



' Web Crawler

How to save all these data?

Ask A Question
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Web Crawler

Prepare your Databases

RIRLZFR FILM_NEWS

RRRE AL E B

¥4 (PK)[FILM_NEWS_PK: NEWS_ID(Cluster Index)
f4e(AK)[FILM_NEWS_AK: ORIGINAL_URL(Cluster Index)
INDEX NAME =0 Fi&

FFs AL FR =X VAL BRIES K Null Default
01 NEWS_ID e RS Number X
02 NEWS_TITLE BT I A et Varchar X
03 INEWS_CONTENT [#ris % Text X
04 ORIGINAL_URL |Ra5Mik Varchar X
05 |Publish_Date B [ B[] Date

La10)2 09
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SQL Script

CREATE TABLE FILM_NEWS

(
NEWS_ID
NEWS_TITLE
NEWS_CONTENT
ORIGINAL_URL
PUBLISH_DATE

INT(20) PRIMARY KEY AUTO_INCREMENT,

Varchar(500),
TEXT,
Varchar(500)
DATE

NOT NULL UNIQUE,

La10)2 09
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' Web Crawler

Store Into Databases

1. Discard Repetitions
* Dict()
« ORIGINAL_URL NOT NULL UNIQUE,

Except:

Not unigue mistakes / other mistakes
Finally:

Next item

La10)2 09
v SHANGHAT INTERNATIONAL STUIHES UNIVERMTY



' Web Crawler

Store Into Databases
2. Insert into Databases

sqlstr = "INSERT INTO FILM_NEWS(NEWS_TITLE,NEWS_CONTENT,ORIGINAL_URL,PUBLISH_DATE)
VALUES('"+title+"',""+Content.get_text()+"','http://www.entgroup.cn"+link+"',""+PublishDate.get_text()+"');"

cursor.execute(sqlstr)

conn.commit()

Finish it by yourself!

La10)2 09
\‘.’/ SHANGHAT INTERNATIONAL STUDKES UNIVERSITY



Results

G5 Lipsaiz sy
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GBRIZFEQORIOQORE

SELECT * FROM filmboxoffice.film_news;

1

| Limit to 1000 rows

Web Crawler

sl Q1) (=

|

1L}

| ResuitGrid | 7H 43 Fiter Rows:

| Edi: g8 2 Eib | Exportfimport: B {5 | Wrep Cell Gontent: TR

2

a

NEWS_ID
»

oM

NEWS_TITLE

MNEWS_CONTENT

ORIGINAL_URL

PUBLISH_| *

LT AR B ENES AR SRR
MUEREHE —hStlEa—hiEhR
ERENFAMB NS FHAREHLI
ENAwardsBr {E iR RETHEBIF M (.
ERFEEREE D RIF— AT afEaE...
=St (R FITEIN 4-5{E T Bl
MAFEHER S BESH. AHESET—
PEREID EEARLFATPRESE
WishEFRFENEAETFIFR SR
H00iZ TR RRE = SRR 2 EARRe.
WEHE: LB EEFELE TER..
Hi: BB, £S5 HREA!
sk L i L SRR S k=it
WIGEREE G SRR
SHREERHRER M= HHAESIE
paize= Ry v T BRI A (B RS g e
U EEISKIEER » 2EAE SBQMN.
ENAwardsEr (R FEHR I B .

EE R I BIEEE HR Rk,
MERREE —hiehEga—..
ERENFRAMBNSS FHhARE..
ENAwardsEr (iR R E THEE IS .
REFEERIE I RE—4THE..
I oL B TN 4515,
MUTERER ) EESH. A
PERE P B AL IFRTP.
WiehEF R T IR AT RE..
A00{Z T T RRE= SRR
WESHE: KR EETIRREE..

Hik: AME. £ZSEEHE

e R HERE AR
FIGEEEE —ibEhEe—..
FHFEERRLERE HNTEHE..
FAEETRRAIS? AIREE T3
AREISEEERE Y 2EmAER .
ENAwardsEy {HR FEHR I .

http:/fwww . entgroup. cnfnewsExdusive 14373...
http:/fwww.entgroup. cnfnewsExdusive 11373...
http:/fwww . entgroup. cnfnews Exdusive /18374,
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Home Work




Design a web crawler for your project, and
download information using your web crawler
(Group Work, deadline: Nov. 24)

* |t should contain:
— Source code
— Databases
— A Report (very important!!)
— Video
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Thank You

http://www.wangting.ac.cn



