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HTML Fetching and WARC Files
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Fetching HTML
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= Only hit server once
= Performance
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Fetching HTML Implementation

Line Delimited URLSs.txt

1 http://abcnews.go.com/International/charlie
1d=28105639
2 http://america.aljazeera.com/blogs/scrutine
utm_content=main&utm_campaign=ajam&utm_sour S k
3 http://blogs.mediapart.fr/blog/olivier-tonn par
4 http://blogs.wsj.com/chinarealtime/2015/01/
in-beijing/ —_— . .
5 http://imgur.com/a/zd5rl/ Appllcatlon
6 http://indiatoday.intoday.in/story/charlie-
france-paris-killing/1/412358.html
7 http://linkis.com/org/RBHKyY
8 http://mashable.com/2015/01/12/simpsons-cha
9 http://news.blogs.nytimes.com/2015/01/08/up
10 http://nymag.com/daily/intelligencer/2015/¢

Delimited
HTML
Content.txt

victims.html?mid=twitter_nymag
11 http://stream.wsj.com/story/charlie-hebdo-c
12 http://time.com/3657919/paris-vigil-charlie
13 http://www.canewse.com/2015/01/charlie-hebd

URLs | Runtime (s)

Performance (local mode): al e

128 10.752

Measure speedup in future
256 16.876

512 38.756




Fetching HTML Future Work

[ HBase

» Incremental Update
[ HBase J « Add “fetched”

Spark
Application

v

—

RDD column
« Compare with
timestamp
= Avoid Coalesce (Freshness)

« Don’t store all results
on one partition
= Scalability



WARC Generation

L] L]
« Existing Tools
Line Delimited URLs.txt = NOT distributed
1 http://abcnews.go.com/International/charlie
1d=28105639 .
2 http://america:aljazeera‘c?m/blqgs/scrutine . All 1 t
 Scomertmsiatuc comstgne s oo WARC files - impiemen
4 http://blogs.wsj.com/chinarealtime/2015/01/ A
crawling
functionality
10 http://nymag.com/daily/intelligencer/2015/¢
victims.html?midftwitter_nymag ) .
A e T e it WARC files = We already have a
13 http://www.canewse.com/2015/01/charlie-hebd
crawler
(Focused Crawler)

in-beijing/
5 http://imgur.com/a/zd5rl/
6 http://indiatoday.intoday.in/story/charlie-
france-paris-killing/1/412358.html
7 http://linkis.com/org/RBHKyY
8 http://mashable.com/2015/01/12/simpsons-cha
9 http://news.blogs.nytimes.com/2015/01/08/up

WARC files




WARC Generation Future Work

= Read from HBase

[ HBase

WARC files

WARC files

_)[ A ] =« Upload to 1A

WARC files




WARC Ingestion (All Future Work)

_%

WARC files

WARC files

WARC files

—>—> [ HBase J

« Modify HBase

insertion
= Input Schema

» Implement TA
downloads



Focused Crawler

s Focused Crawler:

= Introduction
= Role in CMW
= QOutline
= Implementation
= Original Design
= Extensions
= Experiments & Results
= Effectiveness: Relevance and Correctness
= Efficiency: Running Time & Space (Memory)

s Future Ideas



Focused Crawler: Role in CMW
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Focused Crawler: Architecture

(

Baseline Focused Crawler
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Focused Crawler: Event Model

Build Event Model

Extract Publishing Date k
- Regular expression
- HTML parsing
. // ’/"
A | Event Model
Extract Locations Vector }
Seed E - Sentence Tokenization ' A Topic: [(t1, f1), (t2.f2, ..., (ta, fa)]
Webpagc(e/sf__; ‘ - Named Entity Recognition g Loc: [(l1, f1), (15.F2), ..., (Im, fm)]

_— \ i) ~ Date: mm/dd/vvvv
Extract Topic Vector
- word Tokenization
- Frequency Analysis

from Mohamed's Thesis



Event Focused Crawler: Implementation

m Three main components:

= Crawler - Baseline Focused Crawler (Topic only) = Event Focused Crawler (Topic,
Location, Date)
« Feature Extractor:
= Topic
= Location
« Date
= Using Stanford NER

« Event Model

= Represent an event
. Calculate similarity/relevance score (webpage and event)
= Using TFIDF/Cosine model

= Implemented in Python (~ 1K LOC)



Event Focused Crawler: Extensions (1/3)
I

= Output Format

« “Column-based” format (title, URL, topic, locations, dates)— like
JSON, instead of “flatted text”.

= Standardized WARC file, instead of text file (using WARC Python
APIs).

= Accuracy
= Distinguish (dates & locations) in the title and (dates & locations) in
the content.
= Using BeautifulSoup & Stanford NER, respectively
= Weighting them differently (more for the first one)



Event Focused Crawler: Extensions (2/3)
I

« Evaluation & Comparison

« Evaluation

« Crawl three events:
« “South China Sea Dispute”
« “USA President Election 2016”

= “South Korean President Protest”
= Numbers of seeds: 25
= PageThreshold: 0.5
= Top-K: 10
= Page Limits: 100; 10,000; 100,000 (couldn’t terminate in a time manner)
« Comparison
= Event Focused Crawler vs. Heritrix (not yet completed)



Event Focused Crawler: Extensions (3/3)
I

= Scale up
= Apply NLP to increase accuracy
« Synonyms
« Part-of-Speech taggers
« Sentiment Analysis
= Multiple related-events focused crawler
= Focus only on intersection of multiple events
« Parameterize events’ importance



HTML

= [gnore what it does

=« Don’t display the
tags

= Interpret the content!

+

file:///Users/weigangliu/Des

CS5604-Information Storagre and Retrieval, Fall 2016
Virginia Polytechnic Institute and State University, Blacksburg, VA

Professor Edward Fox

il
2 <htal>

4 <heod>-

5 «gitlessample</title>

6 </head-

7 <body>

8§ «p=L55684-Information Storagre and Retrieval
, Fall 2016</p=

9 «petirginia Polytechnic Institute and State
University, Blacksburg, YA</p>

18 <peProfessor Edward Fox</pe

11 </body>

12 </htal>




BeautifulSoup

« An HTML or XML parser

= Pythonic 1dioms for iterating, searching, and
modifying the parse tree

= Automatic conversion

https://www.crummy.com/software/BeautifulSoup/




Readability

=« Measure the readability of text

= Estimate the grade level of word density
= Can be used for Noise Reduction

=« Only works for English

$ pip install https://github.com/andreasvc/readability/tarball/master



Readability

@VirginiaTech = \ews

Invent the Future®

Quicklinks Virginia Tech News For the Media Archive

all for Applications: 2017-18 Student
Representatives to the Board of Visitors

From: Division of Student Affairs

Do you want to help make deciﬁg%ngcl@ngmlmersity community? Apply to

become the undergraduate or WelaWﬁHEtwt representative to the Virginia Tech Board of
Visitors for 2017-18. Application materials are available on the Division of Student Affairs

website at www.dsavt.edu/BOV and in 112 Burruss Hall.

Candidates will be evaluated on leadership involvement, academic record, ability to work with
administrators and faculty, and ability to represent a broad range of student interests. The

selection of student representative is based on merit, without regard to race, sex, national

rigin olicioy oo dichility oo litical Affliatias

Submit a Campus Notice
Try the updated campus notice
form. This form allows for image
submissions. It also requires a

valid PID to access.

Get started by going to the form.

Campus News

[ | maed| ]



Python Script Results

=« Mainly utilize above two packages

= Test results on the static webpage collection of Charlie
Hebdo shooting

Weigangs-iMac:pigfile weigangliu$ python webclean3.py charlie.txt charlie_web webpage.avsc charlie 001 1
webclean3.py

('charlie.txt', 'charlie_web', 'webpage.avsc')
charlie.txt has been cleaned up

Total webpages: 501

Cleaned webpages: 468

Percentage cleaned: 93.413

Language Statitics: {'fr': 4, 'en': 468}

--— 1608.72004104 seconds -—-



Further Steps and Improvements

=« Final step
= oad the data into HBase for SOLR, FE
« Future improvement

« Using AVRO file as the output
to avoid text file concatenation

« Hadoop streaming (parallelization)



Project Summary

« Many working individual components
= Lots of work left to connect everything together

=« HBase connection needs implementation 1n most
components
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