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Introduction

A Web crawling is a challenging experiment
Its perceived difficulty hinders non-commercial endeavors

A Industry has been the major player
Reluctant to disclose actual methodology

A Academic endeavors are limited

Popular belief that a Internet-wide requires huge hardware
setup

Most published crawls are rather limited in size and span In
the Internet and lack useful details about the crawl

No standard methodology to compare different crawls
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Introduction (2)

A Our IRLbot crawl experiment in 2007 is the largest
non-commercial crawl of the Internet to this date
Collected 7.3B pages in 41 days using a single crawler node

A Here the objective is to dissect the collected data
Analyze Internet wide coverage, spam avoidance etc
Compare to commercial search engines using a novel method
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Background - Inside a Web Crawler
|crawled URLs m P arser

Rate limiting parsed links | Dl
Tallowed URLs l i
Duplicate Frontier
RObOTSfOChe Dalp/h elimination ranking
DNS cache unique URLs HDqlp
T

admitted URLs

Dqg(lp-1)/ h

Admission control }*

w S T —

# of downloaded pages

Fraction of HTML
pages

Links/page

Fraction of unseen links
# of crawler nodes
Crawl rate (pages/sec)

A Forms a cycle where each component has to keep up
to persist the crawl rate S

A Example: | R L b duplidase elimination rate was over
100K/s with peak rate S=3K pps, m=h=1



Background - Crawler Design (2)

A Crawl design boils down to a trade-off f D/ h, S/ h, g, Ig

Increase in one typically results in decrease in others

A Different methods of scaling S in existing literature
Clear trade-off between D and S
Reduce q by crawling non-HTMLs (Mercator)
Eliminate dynamic URLSs to reduce | (ClueWeb09)

Eliminate disk-based duplicate elimination by RAM-based
method (UbiCrawler, WebBase), or by revisiting same pages
(Internet Archive)

A None of at-least-50M page crawls have real-time spam
avoidance or global frontier prioritization
IRLbot uses real-time frontier prioritization
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Background - Crawler Design (3)

A Among distributed crawlers, one of the most prominent
IS ClueWeb09

Parallelized Apache Nutch to 1600 processors in Google-
NSF-IBM cluster and discarded all dynamic links (i.e.,
dropping | by 84%)

Crawled 1B pages in 52 days at average rate 222 pps

A Some IRLbot Configuration and Features

Used m=h=1, (i.e., one single crawler node, seeded from
only www.tamu.edu)

Highest g and unrestricted |

Used real-time frontier prioritization based on the PLD graph

Rate S and D determined by factors outside our control (i.e.,
university bandwidth)

Collected D=7.3B pages in 41 days at average rate 2K pps °
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Page-Level Analysis - URL Cycle

|
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A
J 1% |Robots.txt disallow 296,966,591
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HTTP error on robots.txt 24,221,293
Network errors -
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