Web Client Programming

a5 dailsziasg

Saturday, August 6, 2011



XML and

TML

Parser In

Python

Saturday, August 6, 2011



UNU

* 9397 WAENTAE Y regular expression Lwaslw“lumsmwauamﬂLaﬂms
XML la (maﬂ’mrmmsmumqmtm) u,mmlmmmmsmwauaw%umummu
n15L@8u regular expression azM1 LAEINNIN

* Python dlugangivianaaingnasnuuuiitivan1silaganis we ludgnisnassey
NULA 3 AIAD

e HTMLParser (based on SGMLParser)
e Elementiree XML

e Beautiful Soup
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HTMLParser

 HTMLParser 1fulugan1nsgIuaes Python (2.2+) Zeldinsanaaade
HTMLParser 13 (14 sgmllib {Juiugudni)

¢ lun1slduasasdasaseaandsogngunann1ann HTMLParser uaidgulan
Wi ludnzaunanancnieg nantu v

e handle_starttag(tag, attrs), handle_startendtag(tag, attrs)
e handle_enttag(tag), handle_data(data)

e reset(), feed(data), close()
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HTMLParser

e LUANEA reset, feed, close Unfluanlusnugunuenai
* reset() aAIALLINA L UAANE QNITENNNAIILENDEN feed
e feed(data) ladmsuiaudayatanarsdnluuszuiana

* close() UyAU lNdayanaslu buffer NIBNANIUIZHIA LI UTAUNULNANDA
1 WlaApIN3 Y parser vinauazlsghagnenaungan1snney (wasnandu
ANLTENINANDAYBIAaNE HTMLParser LauD)
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HTMLParser
|

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns=“http://www.w3.0rqg/1999/xhtml”>
<head>
<title>Hello World</title>
<link rel="stylesheet" href="../ static/default.css" type="text/css" />
</head>
<body>

</body>
</html>

handle_decl(decl)
decl: ‘DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"nttp://www.w3.org/TR/xhtml1/DTD/xhtml1 -transitional.dtd"’
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HTMLParser

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll1/DTD/xhtmll-transitional.dtd">

<html xmlns=“http://www.w3.0rqg/1999/xhtml”>
<head>
<title>Hello World</title>
<link rel="stylesheet" href="../ static/default.css" type="text/css" />
</head>
<body>

</body>
</html>

handle_starttag(tag, attrs)
tag: ‘html’
attrs: {"xmins’:‘http://www.w3.0rg/1999/xhtml’}
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HTMLParser

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns=“http://www.w3.0rqg/1999/xhtml”>

<hgad>

jtitle>Hello World</title>

<link rel="stylesheet" href="../ static/default.css" type="text/css" />
</head>
<body>

</body>
</html>

handle_startendtag(tag, attrs)
tag: ‘link’
attrs: {'rel’:‘stylesheet’, ‘href’;’../static/default.css’, ‘type’:‘text/css’}
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HTMLParser

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns=“http://www.w3.0rqg/1999/xhtml”>
<head>
<title>Hello World</title>
<link rel="stylesheet" href="../ static/default.css" type="text/css" />
</head>
<body>

</body>
</html>

handle_endtag(tag)
tag: ‘head’
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HTMLParser

e nanasUEdTULUURANaInazYIN I¥LIAA exception HTMLParseError

* anwazn15 199U HTMLParser aztvnnzAuaunansn1sitesizianals HTML ua
soULAEN waz anas HTML savdisuas lugduuu XHTML winuu

* fusAINTUNTYAlATIESNENE1S HTML anlgdnvias aaslaisnisduazinaung
aNnI 1 nsenans HTML Tvaglulassasesulad nau annuudsinlaseass
siu baduu Ly e ueia

10
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HTMLParser

* (228719 lUsLATNINRINNIKNA lULeNENT (N15URASIN 4 T e-lab) aunsardiau
Tag'ld HTMLParser lana¥l (tandsapaiilu XHTML)

from HTMLParser import HTMLParser

class LinkParser(HTMLParser):
found_link, saved_href = False, None
def handle_starttag(self, tag, attrs):

if tag == "a"
for key,value in attrs:
if key == 'href":

self.found_link, self.saved_href = True, value
def handle_endtag(self, tag):
if tag == "a"
self.found_link, self.saved_href = False, None
def handle_data(self, data):
if self.found_link and len(data.strip()) > 0O:
print '%s | %s" % (self.saved_href.strip(), data.strip())
def print_links(html):
parser = LinkParser()
parser.feed(html)
parser.close()

11
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—lement Tree XML

e ElementTree XML API 1Tulanani1nsigiuass Python (2.5+)

* NISNIIUZLANEN HTMLParser fia azldn1siAvlassasieaulinisdunaa
17 lundr8AININDU INIIADYUINT LI

* nlugafa xml.etree.ElementTree

o g nsuluganasena C @a xml.etree.cElementTree

12
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The Element Type

* Element 1Juingaaviilelu ElementTree XML #il#lunsunulnunaasdaya #9i
AENLGAD [T

* tag: anNNLNUINTUAADITAYA (string)
e attributes: FpyalNnLANIBIUNN (dict)
e text: daAINBE LUUAN (String)

e child: element #aauNLTlug anaa4 element 4 (sequence)

13
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The Element Type

® 115895149 Element

from xml.etree.ElementTree import Element
root = Element("root")

print root.tag

14
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The Element Type

e Nsasalassasesuly Tagnisifin element vt lUsd root Triue

root = Element("root")
root.append(Element ("one"))

root.append(Element("two"))
root.append(Element("three"))

o vi3panN1sadausalalag ey SubElement
from xml.etree.ElementTree import Element, SubElement
root = Element("root")
SubElement (root, "one")

SubElement (root, "two")
SubElement (root, "three')

15
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The Element Type

o NMstANd Inuagn awsanila laanslaaiaiina1nsy list i
¢ [en(element)
e clement]i]

¢ for-in statement

for node in root:
print node

16
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The Element Type

* 15180150 1Y slicing LazlNANBANIATIIUEINSU list @D append insert remove

nodes = node[1l:5]
node.append(subnode)
node.insert (0, subnode)
node.remove (subnode)

17
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Truth Testing

e 38n156152980u71 element ladia1tdu None v3a liadsnnigu

1if node is None:
print "node not found"

o laimslduuyil

if not node: # careful!
print "node not found, or node has no subnodes”

* N1SNAFBLIN element H lnuagnysalu Asvinuil

if len(node) ==
print "node has no subnodes”

18
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Accessing Parents

* AN lATI85192849 Element laannsadsdislnuanalaan lnuagn uagivin
NTUANNENNUS Iz IRUAgNAL Inuane 136 ldn1sidsulusunsun
MULU IHUANBUNUIRUAN 12U

for parent in tree.getiterator():
for child in parent:
.. work on parent/child tuple

Qv

* HIHINLSININITNINU LUANHAUZLTUNLBDY B1a5 19NN TUAUNITIL A9

def iterparent(tree):
for parent in tree.getiterator():
for child in parent:
yield parent, child

for parent, child in iterparent(tree):
work on parent/child tuple

19
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Attributes

o dpyaltiuANazgnannu LI lusduuuaey dict Fennnaainin key 7ilglunsan
{NuazFD gAY

o gNNTaLENDN laNAMENLR attrib 299 Element

from xml.etree.ElementTree import Element

elem = Element("tag")
elem.attrib["first"] = "1"
elem.attrib[ "second"] = "2"

20
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Attributes

4
Y U A

* 151811150 element TNWSaNAY attributes 1@ AvH

from xml.etree.ElementTree import Element

elem = Element("tag", first="1", second="2")

* Element Lala3aniuananansuLdngg attributes e lagnse Ao get set keys wag

items

elem = Element("tag", first="1", second="2")

print elem.get("first")

print elem.keys|()

print elem.items|()

print elem.get("third")

print elem.get("third", "default")
elem.set("third", "3")

print elem.get("third", "default")

21
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Text Content

wa v o o < v a '] v
o AauaNIR text ladmsun1siiudamnngly Element (lagdnfivzinudnainy
waax1sa g lunsiiudayatsannla muanudszasaanslisunsy)

from xml.etree.ElementTree import Element

elem = Element("tag")
elem.text = "this element also contains text”

o vinnluigoya AaaN® text aznUAIEN39II19%3D None

22
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—Xample

elementtree-example-1.py
from xml.etree.ElementTree import Element, SubElement, dump
window = Element("window")

title = SubElement(window, "title", font="large")
title.text = "A sample text window"'

text = SubElement(window, "text", wrap="word")
box = SubElement(window, "buttonbox")
SubElement (box, "button").text = "OK"

SubElement (box, "button").text = "Cancel”

dump (window)

23
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Searching for Subelements

* LNANBAFINITUNITNT subelements
e find(pattern) ¥1 subelement fwsn NAFINY pattern
o findtext(pattern) i1 text 284 subelement AALSNNATINY pattern
» findall(pattern) ¥ subelement NNA7 NAIAY pattern

e 35N13128U pattern http://effbot.org/zone/element-xpath.htm

24
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Reading and Writing XML Files

v 4

* A1EADINISLAUYSDEULENENS XML 151818150 Ld@ana ElementTree 16

o nsoulNdan1saldilenizu parse (16 ElementTree aanyn)

from xml.etree.ElementTree import parse
tree = parse(filename)
elem = tree.getroot()

e 516NN L file handle unuaialwala

from xml.etree.ElementTree import parse
with open(filename, "r") as file:

tree = parse(file)

elem = tree.getroot()

25
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Reading and Writing XML Files

e N15UUNNLANETS XML a4 lWadIN1san1La lagnis lduanaa write 289AaNd
ElementTree

html = Element("html")
body SubElement (html, "body")

# create ElementTree from Element
ElementTree(html).write(outfile)

e N5uUa95e1iNe Element wazamn3e aansanilelagldwenaiu tostring was
fromstring

from xml.etree.ElementTree import fromstring, tostring

elem = fromstring(text) # same as XML (text)
text = tostring(elem)

26
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Beautiful Soup

e HTML/XML parser wsutanansnidauag lusduuunlignedss wiu nsdininuiss
luenans HTML Aafiusunnidlaws ladunnle <p> <br> <font>

e Beautiful Soup luldlugan1nsngin awsaa1 Il lnanuadtivien

e http://www.crummy.com/software/BeautifulSoup/

o 1578 N90 19 Beautiful Soup Tunsiasuannenansnidsuligneans vl
laNaTNgUQNEDY (input: string -> output:string)

e yaNaNUYN Beautiful Soup HI81N1509AN5 LATIAS 196U Liepaanas 3 luniig
AN LA (Wilau ElementTree)

27
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—Xample

from BeautifulSoup import BeautifulSoup
import re

doc = “""
<html>
<head><title>Page title</title></head>
<body>
<p id="firstpara" align="center">
This is paragraph <b>one</b>.
<p id="secondpara" align="blah">
This is paragraph <b>two</b>.
</html>"""

soup = BeautifulSoup(doc)

print soup.prettify()

28
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—Xample

<html>
<head>
<title>
Page title
</title>
</head>
<body>
<p id="firstpara" align="center">
This 1is paragraph
<b>
one
</b>

</p>

<p id="secondpara" align="blah">
This 1is paragraph

<b>
two

</b>

</p>
</body>
</html>

29
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—Xample

soup.contents[0].name
# u'html'

soup.contents[0].contents[0].name
# u'head'

head = soup.contents[0].contents[0]
head.parent.name
# u'html’

head.next
# <title>Page title</title>

head.nextSibling.name
# u'body'

head.nextSibling.contents[0]

# <p id="firstpara"
align="center">This is paragraph
<b>one</b>.</p>

head.nextSibling.contents

[0] .nextSibling

# <p id="secondpara" align="blah">This
is paragraph <b>two</b>.</p>

<head>
<title>
Page title
</title>
</head>
<body>

<p id="firstpara" align="center">§

This is paragraph
<b>
one
</b>

</p>

<p id="secondpara" align="blah">
This 1is paragraph

<b>
two

</b>

</p>
: </body>
. </html>
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—Xample

titleTag = soup.html.head.title
titleTag
# <title>Page title</title>

titleTag.string
# u'Page title'

len(soup('p'))
# 2

soup.findAll('p', align="center")
# [<p id="firstpara" align="center">This is paragraph <b>one</b>. </p>]

soup.find('p', align="center")
# <p id="firstpara" align="center">This is paragraph <b>one</b>. </p>

soup( 'p', align="center")[0]['id"']
# u'firstpara’

soup.find('p', align=re.compile('"b.*'))['id"]
# u'secondpara'

soup.find('p').b.string
# u'one'

soup('p')[1l].b.string
# u'two'

31
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—Xample

titleTag['id'] = 'theTitle'
titleTag.contents[0].replaceWith("New title")
soup.html.head

# <head><title id="theTitle">New title</title></head>

soup.p.extract() # remove p tag
soup.p.prettify()

soup.p.replaceWith(soup.b)

soup.body.insert (0, “This page used to have *)
soup.body.insert (2, “ &lt;p&gt; tags!”)

soup.body

# <body>This page used to have <b>two</b> &lt;p&gt; tags!</body>

32
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urllib2

Wavinaruwlvaiaanuiain
http://www.voidspace.org.uk/python/articles/urllib2.shtml#info-and-geturl

33
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Standard modules

e Python latnsanlunasvsunisidansaldsuasasuissldlusinaaa HTTP 14
wal@a urllib, urllib2, httplib

o vnauuuliFugauNn aERsa lglnganasgumaIuule e nsingaya
PDNHUAVHNILATIER 138 N5aeZpyalids form agngdng

o LirNNEENHILUNTULDU LINSIE 15192RBIIANITLIIDY cookies proxy Wag
authentication HUN1ININTUAI) LD

34
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urllib2 module

e urllib2 [ Huluganinsgrunnmucanian urllib fninfidvsufsdayaann URL
(Uniform Resource Locators)

e N5 1F9UDEN99Y L5195 n LELAReINZY urlopen

e urllib2 9295u URL ﬁ”’qgmmu HTTP HTTPS FTP uas FILE

35
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Fetching URLs

* 35N1959819918AD
import urllib2

response = urllib2.urlopen(‘http://python.org/')
html = response.read()

o I5NENNTALUARY ‘http:’ ’Lﬁn‘ju'gmmuﬁu 16 12U “ftp:’ ‘hitps:’ w3a ile:’

* NIINI9UYBDY HTTP auaﬂuuwaﬂmifmm requests LLaz responses @Aa client &4
request g4 server NUY server &S response NaUN

o ilarizfu urlopen aza$19 Request annansanlawly

36
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Fetching URLs

Qv

* LFIEINITALRYULLULAN LA A9

import urllib2
req = urllib2.Request('nttp://www.voidspace.org.uk’)

response = urllib2.urlopen(req)
the page = response.read()

* response YN9ULKABU file object LsaNNsRB UGN A lAaNHINZU read)
readline() waz readlines()

o §95U HTTP iawsadadayatiniinle 2 asne@Andaya (data) uaz d0ya
f1IUBSUNaTNaNID AaNALNEIAUNIT request Z9ABYA lUEAIURAIAZITANT

header

37
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Data

o luuneasisnsasnisasdayalun URL Taginfazldadeain HTML form uansas
dpyaullidndusaneindiu HTML form taualy shanunsassdayalaanssan
Tusunsnla

o MyadBNaNIU HTTP vinlaansisAa POST uaz GET

e POST U GET enanuasingls?

38
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POST Method

e n5ld POST @5y urllib2 nnlalaansled dict tiudayafidainisas waald We
nzu urlencode lTuluaa urllib (lale urllib2) NawnsHanaUES

urllib
urllib2

url = 'http://www.someserver.com/cgi-bin/register.cgi’

values = {'name’' : 'Michael Foord',
'location' : 'Northampton',
language' : 'Python'} - application/x-www-form-urlencoded

data = urllib.urlencode(values)

request = urllib2.Request(url, data)

response = urllib2.urlopen(request)

the page = response.read()

o 33n158 IdanTalddwsy upload Wd daslZignswanuy multipart/form-data

39
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GET Method

° m*ﬂ% GET ﬁ)”LLG\ﬂG\’Nﬁ]’]ﬂ POST @8 ﬂauaﬁ)vaﬂms’mlﬂﬂu URL Toanld
Lﬂsmwmﬂ ? ﬂuivwm URL u,awzlauamﬂl,mwal,m’s

urllib
urllib2

url = 'http://www.someserver.com/cgi-bin/register.cgi’
values = {'name’ : 'Michael Foord',

'location' : 'Northampton',

'language’ : 'Python' }
url_values = urllib.urlencode(values)
request = urllib2.Request(url + “?" + url_values)
response = urllib2.urlopen(request)
the page = response.read()

40
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HT TP Header

* header ‘ﬁﬁ?‘iﬁdﬂ@lﬁﬁ http://en.wikipedia.org/wiki/List of HTTP header fields

pu ¢ ' p=- v o (Y ' P P P=N
o luniazanuuaniantunngne@ma User-Agent #9120 lunisuanaiinaas
browser laguUné urllib2 {Junaanilu Python-urllib/x.y (x.y @8 1a2 version)

urllib, urllib2

url = 'http://www.someserver.com/cgi-bin/register.cgi’

user_agent = 'Mozilla/4.0 (compatible; MSIE 5.5; Windows NT)'

values = {'name’ : 'Michael Foord', 'location’ : 'Northampton',
'language’ : 'Python' }

headers = { 'User-Agent’ : user_agent }

data = urllib.urlencode(values)

request = urllib2.Request(url, data, headers)
response = urllib2.urlopen(request)

the page = response.read()

41
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Handling Exceptions

 URLError iy HTTPError ilugdaiianaiaiitsngaannistaanin urllib2 luldeu
e HTTPError 111 subclass 284 URLError
e URLError aziatiia lNa N5 @aNaanULASaY server La

e HTTPError azinilplziaNaanuLA3ad server Lakal Wi server baiNiIsaninnu
asasaanadwnle 1w Liddayandninis (404) Laidanslunsignde (403) v3o
pagsuEiuAmILAnanau (401)

o lu response azi Code ialduananius i 30x Aa redirect 100-299 @Aa
d1159 dudafianainazas lunae 400-599

42
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Wrapping it Up

* (DAY NNITNITINNITUDHANANG

urllib2 Request, urlopen, URLError
req = Request(someurl)

response = urlopen(req)
URLError, e:

hasattr(e, 'reason’):
'We failed to reach a server.’
'Reason: ', e.reason

hasattr(e, 'code’):

"The server couldn\'t fulfill the request.’
'Error code: ', e.code

# everything is fine

43
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Some useful methods of response

* response AANEIAANNIAN urlopen ¥i3a \Tlu instance 289 HTTPError

e geturl: liA1 URL 9399 naun geflivszlaguiliainns redirect 91n URL Leiud
51580 1Y

e info: l¥iA1 header 294 response #ANAzDE lUFULLLADY dict

44
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Openers and Handlers

e lun193andpyaan URL 151azld opener (urllib2.0penDirector) Zianuinéte
2z 1o default opener einuN19 urlopen

TUN19N9U 1Y AT
ANsAnNNISAY HTTP

e opener az58nl7au handler 8% @4 handler \HusdAn
3nn15 URL lusduuueines) (HTTP HTTPS FTP (Jusiu) vis
redirections %38 HTTP cookies

* ¥NNLIIRBINFAL38N URL NA2BYALLULRNIZIANZN 12U ABINIFANNISNL
cookies #i5a N5 authentication 151311 JuABIE319 opener 2un 2o

45
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Openers and Handlers

* 151EINTAFS1UNURAIZDY OpenerDirector wal3ain handler 1N lulag g
n%iu add_handler(some_handler_instance)

* W3pL51d@ NS0 LlIWangu build_handler #iel¥Allu opener wsan default
handlers wazs1aN1say handler luansasaenis il lule

* opener A open AR FILS1FINITAE N LT bALEULAEIAY urlopen

* §969N19 LKLY opener A lwaunue default ignlalu urlopen lsansa LA
#anai install_handler

46
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Cookies

* cookies fAnlWanasluils client NgnasNAUANANNLIzEIAYDING server LiNe 1o
NUADNALNNDENN 12U NSt lFanaAsiangn Fayadmsuingiyana lun1seng
STUL 18

* g5 158n URL /un19 urlopen uuuilng aya cookies azlaignasna (insnzlad
handler d1%sUAANITLNYINY cookies)

° HTFPCookleProcessor(CookJar instance) Huaananlddimsunisasis handle
#1950 cookies lagane #96p9n15aIuNuYae Cookiedar Wuaningn

e CookieJar \Huaandng luluganinsgiu cookielib

47
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—Xample

import urllib2
import urllib
from cookielib import CookieJar

cj Cookiedar ()

opener = urllib2.build opener(urllib2.HTTPCookieProcessor(cj))

values = {'username': 'admin', 'password': 'password'}

data = urllib.urlencode(values)

response = opener.open('http://toscrape.techchorus.net/do login.php", data)
print response.read()

response2 = opener.open( http://toscrape.techchorus.net/
only authenticated.php')
print response2.read()

48
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—mulating a Browser
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MBI

http://stockrt.github.com/p/emulating-a-browser-in-python-with-mechanize/
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