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Outlines

 Product-Oriented Data Collection
e Make a Web Crawler
e System Integration
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You should know your purpose of data collection

Product-Oriented Data Collection




Product-Oriented Data Collection

Firstly, Product Is the most important.

* |t should be a system. < SURROUNDINGS

#

SYSTEM

T BOUNDARY
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Product-Oriented Data Collection

Secondly, all the parts of the system should be
designed as a product.

o Data from API are no longer a part of the
original system, they belong to your new
system
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Product-Oriented Data Collection

Thirdly, different data should be fused and
stored together, just as a database for a product

o After data fusion, all the data look as If they
are collected from one source, not different.
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Product-Oriented Data Collection

Fourthly, modular construction is important.

« Understanding the function of every modular,
and integrating them!
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Product-Oriented Data Collection

Last but not the least, do NOT want to design a
very huge system in the very beginning, that is
Impossible.

*Rome was not built in a day.
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to make a web spider for your projects

Web Crawler




Web Crawler

Objectives: Data Collection

If there is no API provided by the website, you may use Web Crawler.

You should ask yourself:
o What is your purpose?
* Which website is the easiest for web scraping?

Lizsraidry



Web Crawler

Analyze the Structure of the Potential
Candidate Website

 Employ a good web explorer
Eg. Google Chrome

GOOS[Q chrome
o Select a webpage as a start

Eg. http://www.entgroup.cn/news/Exclusive/

L1227


http://www.entgroup.cn/news/Exclusive/�

http://www.entgroup.cn/news/Exclusive/

Web Crawler
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http://www.entgroup.cn/news/Exclusive/�

Web Crawler

Ask A Question

L1227

Why we can choose
http.//www.entgroup.cn/news/E
xclusive/

as a start page for web
scraping?

e It has a news list
e It has an entrance to the next page
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Web Crawler
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Web Crawler

What is your Web Scraping
Strategy of News List?

Ask A Question

Lizsraidry



Web Crawler

Eg.1 Solutions to Web Scraping Strategy of EntGroup News

http://www.entgroup.cn/news/Exclusive/index.shtml m

News 1 News 2 News i News 10 index1.shtml

News i News 10 I index2.shtml

News i News 10 index3.shtml

Liasaid sy



Web Crawler

Eg.2 Solutions to Web Scraping Strategy of M1905 News

http://www.1905.com/list-p-catid-220.html

News 1

News 2 News i News 10 Next Page=2

News i News 10 I Next Page=3

NS News 10 Next Page=4
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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)
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Web Crawler
Evolution based on the Prototype

import urllib.request

response = urllib.request.urlopen('http://www.entgroup.cn/news/Exclusive/index.shtml’)
HTMLText = response.read()

with open('WebCrawler/entgroup/Exclusive/index.0.txt', 'wb') as f:
f.write(HTMLText)

All the html codes have been downloaded.

We still need: %e‘?
: O
o the URLs of news list \,\Q\N

Liss9359 * the URL of next page



Web Crawler

Beautifulsoup

Beautiful Soup is a Python library designed for quick turnaround projects like screen-
scraping

= ‘ & https://www.crummy.com/software/BeautifulSoup,/

Tou didn’t write that awful page. Tou're just trying to get some data out of it. Beautiful Soup is here to help. Since 2004,
it' s been saving programmers hours or davs of work on quick—turnaround secreen scraping projects.

Beautiful Soup

“A tremendous boon. ” —— Pythondll Podcast

[ Dovmload | Documentation | Hall of Fame | Source | Discussion group ]

If Beatiful Soup has sawed wou a lot of time and money, the best way to pay me back iz to check out Constellatron fFames my sci—fi nowel shout alien
video games.
Tou can read the first two chapters for free, and the full novel starts at 6 USD. Thanks!

IF vou have questions, send them to the discussion groun. IF you find a bug, File it

Beautiful Soup is a Python library designed for quick turnaround projects like screen—scraping. Three features make it powerful @

1. Beautiful Soup provides a few zimple methods and Pythonic idioms for navigating, searching, and modifying a parse tree: a toolkit for dissecting a

document and extracting what you need. It doesn’t take much code to write an application
Beautiful Soup automatically converts incoming documents to Unicode and outzoing documents to UTF-8., You don’t have to think about encodinzs, unless the
document doesn’ t specify an encoding and Beautiful Soup can’t detect one. Then you just have to specify the orizinal encodine.

Beautiful Soup sits on top of popular Python parsers like luml and html5lib, allowing you to try out different parsing strategies or trade speed for
flexibility.

Beautiful Soup parses anything you give it, and does the tree traversal stuff for you. You can tell it “Find all the links”, or “Find all the links of class
extemallirk”, or “Find all the links whose urls match “foo. com”, or “Find the table heading that’ s got bold text, then give me that text.”

I- j] .J I Valuable data that was once locked up in poorly-designed websites is now within your reach. Projects that would have taken hours take only minutes with
'@ ‘ﬁj'in! ! Beautiful Soup.

Trnterected? Fead more.




Web Crawler

Web Scraping using Beautifulsoup
 [nstallation:

Please make sure that you have installed ez_setup.py, If you not
sure , please review Lecture 4

sllzerssTingXpip install beautifulsoupd
ollecting heantifulsoupd

Downloading beautifulsoupd4—4.5.1-pyd-—none—any.whl (83kB>»

48 1 i 48kB 42kBrs eta B:88:
61z 1 i 51kB 41kBrs eta B
&R

i 61kB 49kBrs
852 1
PP 1
188: |
61kB-s

Inztalling collected packages: heautifulszoupd
Buccessfully installed heantifulsoupd—4.5.1

Li&s1ai2 74



' ' Web Crawler

find()
e Look for the first one

Ref.
http://www.jb51.net/article/65287.htm

findAll()

e Look forall

L2122y



Web Crawler
Steps:

Loop according to Pages

Get All URLs, and Title

BeautifulSoup.findall

Discard Repeating URLs

[oop,
Web Crawler. Prototype
BeautifulSoup.find

Filter News Details

Save into the Databases VIySQL, SQL Server...

&) Ldid2rd



Web Crawler

o Step 1: Get All URLs, and Title

import urllib.request
from bs4 import BeautifulSoup
importre

response = urllib.request.urlopen('http://www.entgroup.cn/news/Exclusive/index.shtml')
HTMLText = response.read()

BSobj=BeautifulSoup(HTMLText,"html.parser")#ZL F-BeautifulSoup 7 ¥r#&-1 ii [i]
for a in BSobj.findAll("a", href=True):# 1Y /& 1!+ HSURL
if re.findall('/news/Exclusive/', a['href']):# R #7 J [ETFF1E, BXAZ-ZEHH HIURL
print(a['href']) # &4t 25
print(a.get_text()) # /4 2% L4 Fy 37 1] bl

with open('WebCrawler/EntGroup/index.txt', 'wb') as f:
f.write(HTMLText)
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Web Crawler

e Step 2 . Discard Repeating URLS

import urllib.request
from bs4 import BeautifulSoup
import re
URLdict=dict()# & iZdict, 7H0 %/4]
response = urllib.request.urlopen(’http://www.entgroup.cn/news/Exclusive/index.shtml’)
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText,“html.parser”)# L F-BeautifulSoup 7 Hr 21~ il [G]
for a in BSobj.findAll(“a”, href=True):# 1Y & £ #SURL
if re.findall(‘/news/Exclusive/’, a[‘href’]):# R 75 T [T fF1iF, HXFZZHE HFIURL
#print(a[‘href’]) # B 1%
#print(a.get_text()) # 4 7%, LELE K37 1] bl
URLdict[a[‘href’]]=a.get_text() #Z&EAdict, L{ZT#ELE AME—key, [k HE L HT
with open('WebCrawler/EntGroup/index.txt', 'wb') as f:
f.write(HTMLText)
print(URLdict)

L&1ii2 7




Web Crawler

o Step 3 : Get News Detalls

import urllib.request
from bs4 import BeautifulSoup
import re
URLdict=dict()# & izdict, 7}-F 7/8]
response = urllib.request.urlopen('http://www.entgroup.cn/news/Exclusive/index.shtml’)
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText,"html.parser")#Z FBeautifulSoup 7} #1317 /]
for a in BSobj.findAll("a", href=True):#17 & /! ZSURL
if re.findall('/news/Exclusive/', a['href']):# R T AT F7iF, HRFF-ZEHUAR HIURL
#print(a['href']) #E7HEFE
#print(a.get_text()) # A 75 4 Ky 1] b
URLdict[a['href']]=a.get_text() #ZEAdict, L{EHEREIIE—key, ZfRE TN
for link,title in URLdict.items():
print(title, ":", link) # A 7745, EHEEE, 1R1F
#%@Z/ﬁ’fﬁ%ﬁﬂ%@
ContentResponse = urllib.request.urlopen('http://www.entgroup.cn'+link)
ContentHTMLText = ContentResponse.read()
ContentBSobj = BeautifulSoup(ContentHTMLText, "html.parser")
Content=ContentBSobj.find("div",{"class":"detailsbox"})
HIKFFIFHA 2, IR
print(Content.get_text())
with open('WebCrawler/EntGroup/index.txt', 'wb') as f:

. ‘”_ f.write(HTMLText)
Lizsl




Web Crawler

import urllib.request

]
® e p . | from bs4 import BeautifulSoup

importre
i=0
URLdict=dict()# & Zdict, 7M. 5>/k]
while i<10:
if i==0:
response = urllib.request.urlopen(‘http://www.entgroup.cn/news/Exclusive/index.shtml’)
else:

response = urllib.request.urlopen(‘http://www.entgroup.cn/news/Exclusive/index’+str(i)+‘.shtml’)
HTMLText = response.read()
BSobj=BeautifulSoup(HTMLText, “html.parser”)# 7L F-BeautifulSoup 717 # -1~ 77 i
for a in BSobj.findAll(“a”, href=True):# 1Y€ 1! 4 HSURL
if re.findall(‘/news/Exclusive/’, a[‘href’]):# A7 T [T FFAF, HXAZZEHHR HIURL
#print(a[‘href’]) #E7HE 1%
#print(a.get_text()) # 2%, AL 24357 5] bl
URLdict[a[‘href’]]=a.get_text() #FE Adict, LA EEIZ oM —key, ZFRHELHT
for link,title in URLdict.items():
print(title, “:”, link) # £ 72 #rdl, EEEEZ, 1RIF
HIEIEG GEE T A 25
ContentResponse = urllib.request.urlopen(‘http://www.entgroup.cn’+link)
ContentHTMLText = ContentResponse.read()
ContentBSobj = BeautifulSoup(ContentHTMLText, “html.parser”)
Content=ContentBSobj.find(“div”,{“class”:“detailsbox”})

Y e
print(Content.get_text())
't'@‘”‘ﬂ']*é ‘*? i=i+1




Web Crawler

Prepare your Databases

RERAZFR [FILM_NEWS

RS R AT E SR

FEH#(PK)|FILM_NEWS_ PK: NEWS_ID(Cluster Index)

B8 (AK)

INDEX NAME =X VA &

FF5 AL R =X VAL FRIER K Null Default
O1 INEWS_ID e E TR Number X
02 INEWS_TITLE T I A7 et \Varchar X
03 [NEWS_CONTENT [#riH A% TEXT X
04 ORIGINAL_URL |45 M4k \Varchar X
O5 |publish_Date BT e I 1] Date

Lid 518254



Web Crawler

SQL Script

CREATE TABLE FILM_NEWS

(
NEWS ID INT(20) PRIMARY KEY AUTO_INCREMENT,
NEWS_TITLE Varchar(500),

NEWS CONTENT  TEXT,
ORIGINAL_URL Varchar(500),
PUBLISH_DATE DATE

L&1ii2 7



Web Crawler

Store Into Databases
1. Discard Repetitions

sqlstr="select * from film_news where ORIGINAL_URL="http://www.entgroup.cn"+link+""“
cursor.execute(sqlstr)

numrows = len(cursor.fetchall())
if numrows>0:

continue; #A/B HH[FIURLAZ 7 45 A 2 e P i, Z7it, W —#

else:

# FIBTHTIFURLAE 27 C 4t 2 PP, AN, SR, TR IE 2%

L1227



Web Crawler

Store Into Databases
2. Discard Repetitions

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()

L1227
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SELECT * FROM filmboxoffice.film_news;

1

| Limit o 1000 rows

Web Crawler
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Web Crawler

Tips:

* \Web Crawler iIs very complex. If you want to
use web Crawler, you should build them
Individually for each different websites.

Lizsraidry
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build an information collection system by APIs and web crawlers

System Integration




System Integration

4 from flazk import Flazk

API Prototype L

g app = Flask(_ name_

10 @app. route (" /', methods=["GET", "POSI’ ])
11 def home ()

12 return * "7 <hl >Home</h1>

DO yOu remember {p>€a href="/CityNeather "Meather Forecast<{/a¥</p) "’

@app. route (" /CityWeather’, methods=[" GET" 1)

Weather Forecast? dot tein )

17 return ' "’ {form action="/CityWeather” method="POST">

18 <{pXity FHeme <input neme="CityHame">{ p>
13 <p><button type="submit " Weather {/button><{/p>
20 <fform> "

1. Front Page

@app. route " /CityTeather’, methods=["POST’ 1)
def login():

2 . Con d itio n I n p ut 25 wl = "http://apis. bridu. com/heweather/weather/free?city="+request. form[" CityHame' ]

reg = urllib. request. Request (url)
req. add_header ("apikey”, "5eTef01f14164283876b0dd0cbdl461e”)# Dont forget to change your spikey
resp = wllib. request. urlopenireg)
content = resp.read()
if (content):
return content

return ' <h3>Bad City Hame </h3>

@) Libsiaiz sy 4
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35 app. run ()



System Integration

API for Douban

-*- coding: utf-8 -*-
import sys,urllib.request,json

url = 'https://api.douban.com/v2/movie/subject/1764730' # 5 3lF Fi 5., 15X E IR 7 AN
req = urllib.request.Request(url)

req.add_header("apikey", "5e7ef01f44164283876b0dd0cbd1461e")# /R E CLIJAPI Key

resp = urllib.request.urlopen(req)
response = resp.read().decode('utf-8')
content = json.dumps(json.loads(response),ensure_ascii=False)
if(content):
print(content)

. 6D Libsrdidry



System Integration

Steps and Results ¢ > C | ® 127.00.1:5000/FilmBoxOffice

Doukan Film ID

From: 3025360 | To: [3025400

Set a Range Banliics
&« C | (O 127.0.0.1:5000/FilmBoxOffice
0O0psS
Searching Finished, totallvy 5 films

° Douban API
127.0.0.1 - - [22/Wovw/2018 23:52:54] “GET J/ HITE/1.1"7 200 -
127.0.0.1 - - [22/Mow/2018 23:52:55] "GET /FilmBoxOffice HITP/1.17 200 -
g 4 “Est”:"2012"
° Saving into DB =t

"ErEtEt T v2018”
"R 20057
"BfRAEE T 1987
"R JERESE " "1989”

T Lias-gq2 09 127.0.0.1 - - [22/Mov/2016 23:53:38] "POST /FilmBoxOffice HITE/1.1" 200 -
ey ol
T st a4 127.0.0.1 - - [22/Mov/2016 23:55:29] "GET /FilmBoxOffice HITE/1.17 200 -




System Integration

Results in Database

2 e Iselect * from film_info

' i | b
| Result Grid | [] 4% Fiter Rowes: |edt: &) S B | Bxporfimport: ([ {5) | Wrap Cell Content: IR [
MS_COUNT  SHARE_URL SUETYPE  SUMMARY TITLE WISH_COUMT  RELEASE_YEAR.

b "https:f/m.douban, com/moviefsubject/3025363  “movie” - "Est” 0 2012
“https:/jm.douban, com/moviefsubject/3025375"  "movie®  HERGEESAMN ESEEE ETEES (F.. HRELTT 29972 2018
“https:/jm.douban, com/movie/subject/3025378"  "tw" Bl fEEEFESEMT—EER" ' HEEEHT 150 2005
“https:/jm.douban. com/moviefsubject/3025379"  "movie®  "Hag: {HERED 3ZEEE Vel videno (DéE... "BYRIFE" 70 1987
“https:/jm.douban, com/movie fsubject/3025393"  "movie®™ ™ BEREEF" 3 1989

]

I I
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System Integration

How to integrate Film Box
Office with the data from
web APIs and crawlers?

Ask A Question
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System Integration

Film Box Office Prediction

« Add Historical Film Box Office to Databases
« Data Clean and Natural Language Processing
o Use Statistical or Machine Learning methods

L1227
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Reference
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Reference

PythonH{sE F Beautiful SoupEERIIBIEAFIE
o http://www.jb51.net/article/65287.htm
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Homework

e Try to build a web crawler for your group
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