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Motivation



Motivation

I I’m the co-founder of the web site lauflos.ch which is a
platform for competitive running races in Zurich

I I like to go to running races to compete with other runners

I There are about half a dozen different chronometry
providers for running races in Switzerland

I → Problem: none of them provides powerful search
capabilities and there is no aggregation for all my
running results

http://lauflos.ch


Status Quo



Our vision



Web scraping with Scrapy



We are used to beautiful REST APIs



But sometimes all we have is a plain web site



Run details



Run results





Web scraping with Python

I Beautifulsoup: Python package for parsing HTML and
XML document

I lxml: Pythonic binding for the C libraries libxml2 and
libxslt

I Scrapy: a Python framework for making web crawlers

"In other words, comparing BeautifulSoup (or lxml) to
Scrapy is like comparing jinja2 to Django."
- Source: Scrapy FAQ



Scrapy 101
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Use your browser’s dev tools



Crawl list of runs

class MyCrawler( Spider ) :
allowed_domains = [ 'www. running .ch ' ]
name = ' runningsite−2013 '

def start_requests ( se l f ) :
for month in range(1 , 13):

form_data = {
'etyp ' : 'Running ' ,
'eventmonth ' : str (month) ,
'eventyear ' : '2013 ' ,
' eventlocation ' : 'CCH'

}
request = FormRequest( ' https : / /www. runningsite .com/de/ ' ,

formdata=form_data ,
callback=sel f . parse_runs )

# remember month in meta attributes for this request
request .meta[ 'paging_month ' ] = str (month)
yield request



Page through result list

class MyCrawler( Spider ) :

# . . .

def parse_runs ( self , response ) :
for run in response . css ( '#ds−calendar−body tr ' ) :
span = run . css ( ' td : nth−child (1) span : : text ' ) . extract ( ) [0]
run_date = re . search( r ' ( \d+\. \d+\. \d+).* ' , span ) . group(1)
ur l = run . css ( ' td : nth−child (5) a : : attr (" href ") ' ) . extract ( ) [0]
for i in range(ord( 'a ' ) , ord ( ' z ' ) + 1):
request = Request( ur l + ' / alfa{}.htm ' . format ( chr ( i ) ) ,

callback=sel f . parse_run_page)
request .meta[ 'date ' ] = dt . strptime ( run_date , '%d.%m.%Y ' )
yield request

next_page = response . css ( " ul .nav > l i . next > a : : attr ( ' href ' ) " )
i f next_page : # recursively page unt i l no more pages
url = next_page[0] . extract ( )
yield scrapy .Request( url , se l f . parse_runs )



Use your browser to generate XPath expressions



Real data can be messy!



Parse run results

class MyCrawler( Spider ) :
# . . .
def parse_run_page( self , response ) :

run_name = response . css ( 'h3 a : : text ' ) . extract ( ) [0]
html = response . xpath( ' / / pre / font [3] ' ) . extract ( ) [0]
results = lxml . html . document_fromstring(html ) . text_content ( )
rre = re . compile ( r ' (?P<category>.*?)\ s+'

r ' (?P<rank>(?:\d+|−+|DNF) ) \ . ? \ s '
r ' (?P<name>(?!(?: \d{2 ,4})).*?) '
r ' (?P<ageGroup>(? : \? \? | \d{2 ,4}))\s '
r ' (?P<city >.*?)\ s{2,} '
r ' (?P<team>(?!(?: \d+:)?\d{2}\.\d{2},\d) . *? ) '
r ' (?P<time>(?:\d+:)?\d{2}\.\d{2},\d ) \ s+'
r ' (?P<def ic i t >(?:\d+:)?\d+\. \d+,\d ) \ s+'
r ' \ ( ( ?P<startNumber>\d+)\) .*? '
r ' (?P<pace>(?:\d+\. \d+|−+)) ' )

# resul t_ f ie lds = rre . search( result_ l ine ) . . .



Regex: now you have two problems

I Handling scraping results with regular expressions can
soon get messy

I → Better use a real parser



Parse run results with pyparsing

from pyparsing import *

SPACE_CHARS = ' \ t '
dnf = Li tera l ( ' dnf ' )
space = Word(SPACE_CHARS, exact=1)
words = delimitedList (Word(alphas ) , delim=space , combine=True)

category = Word(alphanums + '−_ ' )
rank = (Word(nums) + Suppress( ' . ' ) ) | Word( '− ' ) | dnf
age_group = Word(nums)
run_time = ((Regex( r ' ( \d+:)?\d{1 ,2}\.\d{2}( ,\d)? ' )

| Word( '− ' ) | dnf ) . setParseAction (time2seconds ) )
start_number = Suppress( ' ( ' ) + Word(nums) + Suppress( ' ) ' )
run_result =

(category ( ' category ' ) + rank( ' rank ' ) + words( 'runner_name ' )
+ age_group( 'age_group ' ) + words( 'team_name ' )
+ run_time( ' run_time ' ) + run_time( ' de f i c i t ' )
+ start_number ( ' start_number ' ) . setParseAction (lambda t : int ( t [0] ) )
+ Optional ( run_time( 'pace ' ) ) + SkipTo( lineEnd ) )



Items and data processors

def dnf (value ) :
i f value == 'DNF ' or re .match( r '−+' , value ) :

return None
return value

def time2seconds(value ) :
t = time . strptime (value , '%H:%M.%S,%f ' )
return datetime . timedelta (hours=t . tm_hour ,

minutes=t .tm_min,
seconds=t . tm_sec ) . total_seconds ( )

class RunResult ( scrapy . Item ) :
run_name = scrapy . Field ( input_processor=MapCompose(unicode . str ip ) ,

output_processor=TakeFirst ( ) )
time = scrapy . Field (

input_processor=MapCompose(unicode . str ip , dnf , time2seconds) ,
output_processor=TakeFirst ( )

)



Using Scrapy item loaders

class MyCrawler( Spider ) :
# . . .
def parse_run_page( self , response ) :

# . . .
for result_ l ine in a l l _ resu l ts . sp l i t l i nes ( ) :

f ie lds = result_f ie lds_re . search( result_ l ine )
i l = ItemLoader( item=RunResult ( ) )
i l . add_value( ' run_date ' , response .meta[ ' run_date ' ] )
i l . add_value( 'run_name ' , run_name)
i l . add_value( ' category ' , f ie lds .group( ' category ' ) )
i l . add_value( ' rank ' , f ie lds .group( ' rank ' ) )
i l . add_value( 'runner_name ' , f ie lds .group( 'name' ) )
i l . add_value( 'age_group ' , f ie lds .group( 'ageGroup ' ) )
i l . add_value( 'team ' , f ie lds .group( 'team ' ) )
i l . add_value( ' time ' , f ie lds .group( ' time ' ) )
i l . add_value( ' de f i c i t ' , f ie lds .group( ' de f i c i t ' ) )
i l . add_value( ' start_number ' , f ie lds .group( 'startNumber ' ) )
i l . add_value( 'pace ' , f ie lds .group( 'pace ' ) )
yield i l . load_item ()



Ready, steady, crawl!



Storing items with an Elasticsearch pipeline

from pyes import ES
# Configure your pipelines in settings .py
ITEM_PIPELINES = [ ' crawler . pipelines .MongoDBPipeline ' ,

' crawler . pipelines . ElasticSearchPipeline ' ]

class ElasticSearchPipeline ( object ) :
def __ in i t __ ( se l f ) :

se l f . settings = get_project_settings ( )
ur i = "{}:{}" . format ( se l f . settings [ 'ELASTICSEARCH_SERVER ' ] ,

se l f . settings [ 'ELASTICSEARCH_PORT ' ] )
se l f . es = ES( [ ur i ] )

def process_item( self , item , spider ) :
index_name = sel f . settings [ 'ELASTICSEARCH_INDEX ' ]
se l f . es . index( dict ( item) , index_name,

se l f . settings [ 'ELASTICSEARCH_TYPE ' ] ,
op_type=' create ' )

# raise DropItem( ' I f you want to discard an item ')
return item



Scrapy can do much more!

I Throttling crawling speed based on load of both the
Scrapy server and the website you are crawling

I Scrapy Shell: An interactive environment to try and
debug your scraping code



Scrapy can do much more!

I Feed exports: Supported serialization of scraped items
to JSON, XML or CSV

I Scrapy Cloud: "It’s like a Heroku for Scrapy" - Source:
Scrapy Cloud

I Jobs: pausing and resuming crawls

I Contracts: test your spiders by specifying constraints for
how the spider is expected to process a response

def parse_runresults_page ( self , response ) :
""" Contracts within docstring − available since Scrapy 0.15

@url http : / /www. runningsite . ch / runs / hal lwi ler
@returns items 1 25
@returns requests 0 0
@scrapes RunDate Distance RunName Winner
"""

http://scrapinghub.com/scrapy-cloud


Elasticsearch



Elasticsearch 101

I REST and JSON based document store

I Stands on the shoulders of Lucene

I Apache 2.0 licensed

I Distributed and scalable

I Widely used (Github, SonarQube, ...)



Elasticsearch building blocks

I RDBMS → Databases → Tables → Rows → Columns

I ES → Indices → Types → Documents → Fields

I By default every field in a document is indexed

I Concept of inverted index



Create a document with cURL

$ curl −XPUT http : / / localhost :9200/running / result /1 −d '
{

"name": "Haile Gebrselassie " ,
"pace" : 2.8 ,
"age" : 42,
"goldmedals " : 10

} '

$ curl −XGET http : / / localhost :9200/ results /_mapping?pretty
{ " results " : {

"mappings" : {
" result " : {
"properties " : {

"age" : {
"type" : " long"

},
"goldmedals" : {
"type" : " long"



Retrieve document with cURL

$ curl −XGET http : / / localhost :9200/ results / result /1
{

"_index " : " results " ,
"_type " : " result " ,
" _id " : "1" ,
"_version " : 1,
"found" : true ,
"_source " : {
"name": "Haile Gebrselassie " ,
"pace" : 2.8 ,
"age" : 42,
"goldmedals " : 10

}
}



Searching with the Elasticsearch Query DSL

$ curl −XGET http : / / localhost :9200/ results / _search −d '{
"query" : {

" f i l te red " : {
" f i l t e r " : {

"range" : { "age" : { "gt" : 40 } }
},
"query" : {

"match" : { "name" : " haile " }
}

}
}
{ " hits " : {

" total " : 1,
"max_score" : 0.19178301,
" hits " : [{

"_source " : { "name": "Haile Gebrselassie " , / / . . . }
}]

} }



Implementing a query DSL



A query DSL for run results

"michael rüegg" and run_name:" Hallwilerseelauf " and pace:[4 to 5]

AND

Keyword

Range

Text "5"Text "4"

Text "pace"

Keyword

Text "Hallwilerseelauf"Text "run_name"Text "Michael Rüegg"

' f i l tered ' : { ' f i l t e r ' : {
'bool ' : {

'must ' : [
{ 'match_phrase ' : { ' _a l l ' : 'michael rüegg'}} ,
{ 'match_phrase ' : { 'run_name ' : u ' Hallwilerseelauf '}} ,
{ 'range ' : { 'pace ' : { 'gte ' : u'4 ' , ' lte ' : u'5 '}}}

]
}

} }



AST generation and traversal

text = valid_word . setParseAction (lambda t : TextNode( t [0])
match_phrase = QuotedString ( ' "" ' ) . setParseAction (

lambda t : MatchPhraseNode( t [0])
)
incl_range_search = Group( L i tera l ( ' [ ' ) + term( ' lower ' )

+ CaselessKeyword( " to" ) + term( 'upper ' )
+ L i tera l ( ' ] ' )

) . setParseAction (lambda t : RangeNode( t [0])
range_search = incl_range_search | excl_range_search
query << operatorPrecedence(term, [

(CaselessKeyword( 'not ' ) , 1 , opAssoc .RIGHT, NotSearch) ,
(CaselessKeyword( 'and ' ) , 2 , opAssoc .LEFT AndSearch) ,
(CaselessKeyword( ' or ' ) , 2 , opAssoc .LEFT , OrSearch)

] )
class NotSearch(UnaryOperation ) :

def get_query ( self , f i e ld ) :
return { ' bool ' : {

'must_not ' : se l f .op. get_query ( f ie ld )
} }



Demo



Questions?


