
Bornholm Web Mining Tehniques
Finn AÆ rup NielsenInformatis and Mathematial ModellingTehnial University of DenmarkDK-2800 Lyngby, DenmarkEmail: fn�imm.dtu.dkWWW: http://www.imm.dtu.dk/~fn



Finn AÆ rup Nielsen, IMM, DTU April 7, 2002OVERVIEW

� Downloading�Mass-downloading� Foused rawling� Counting links� Size of web-sites� PostSript/PDF onversion� Generation of Graphs� Collaborative e�orts
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� telnet� wget ommand line program.wget http://www.imm.dtu.dk/isp/� Perl with the LWP-libraryperl -MLWP::Simple -e 'getprint "http://www.imm.dtu.dk/isp/"'� Parallel download{ In serial download eah download has to wait forprevious download to �nish.{ Solution is multiple threads/proesses{ Perl modul for parallel downloadParallelUserAgent by Mar Langheinrih.
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� Crawling. Start on a page and follow the links withdepth-�rst or breath-�rst searhing.� Foused rawling.� Searh engine results (Lawrene and Giles, 1998).\[...℄ no engine indexes more than about 16% ofthe web" (Lawrene and Giles, 1999).� San IP-numbers (Lawrene and Giles, 1999). 4.3milliard possible servers with 1999 IP version.Problems:{ Some servers ontain the same information.{ Names might share an IP-number, e.g, in web-hotels. HTTP/1.1 name-based virtual hosting.� User registration. Let the user submit web-pages.
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� Problem of downloading all web-pages.� Obtain relevant web-pages with mini-mum download (Chakrabarti et al., 1999),http://www.s.berkeley.edu/ soumen/fous/.� Relevant for nihe searh engine (MCallum et al.,1999).� Term based.{ Let the user selet a set of douments.{ Determine the relevane of a doument by itsontent (terms) | lassify!{ Crawl only the links in relevant douments.� Adaptive rawlers: Update the lassi�er for the do-ument relevane with downloaded douments� Some interesting doument might be separated bynon-relevant douments, e.g.,{ Reinforement learning (Rennie and MCallum,1999){ Context foused rawler (CFC) (Diligenti et al.,2000).
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�Web searh engines typially report number offound links.� Statistis of web-itations.� Reverse engineer the CGI arguments.� Counting the number of webpages by restriting toa domain (Almind and Ingwersen, 1997).� Citation ounting with advaned web-searhes (In-gwersen, 1998).{ AltaVista: domain: and link:{ AllTheWeb (Fast): \must inlude" imm.dtu.dk \inthe link to URL" with domain �lter \Only In-lude" edu.{ Google? inurl, site, link, e.g., link:www.dtu.dk�Web searh engine does not over all the web.
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� Distribution of web-sites is approximately dis-tributed aording to a power-law (Huberman andAdami, 1999).� Few site with many web-pages: rih get riher.� Can a�et a learning algorithm sine data set isdominated by a single site.� Out-degree and in-degree power-law distributed(Albert et al., 1999; Faloutsos et al., 1999).� Note! Steve Lawrene: \Everything is a straight linein a double logarithmi plot".� Spei� subategories of web-pages, e.g.,university homepages, are typially uni-modal on a log sale, (Pennok et al., 2002),http://modelingtheweb.om/.
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� Conversion of PDF and PostSript �les to text �les.� Implemented in Google web searh engine and Re-searhIndex.� Problems: Two-olumn layout, kerning, enryption,equations, images, formatting, tables.� Tools{ Presript (Miller, 1998). by New Zealand digitallibraries. Based on python (should be installed),relative fast.{ pstotext. By Andrew Birrell and Paul MJonesfrom (then) Digital Equipment Corporation.Slow, but onvert �les better.{ ps2asii. Distributed with ghostsript distribu-tion, fast. Interlae text in two-olumn layout(not important for bag-of-words representation),robust (i.e., works!){ PS2text. Commerial program.
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Figure 1: Graphviz example.� DAG (Gansner et al., 1988)� GraphViz (Gansner and North, 2000; North, 1992;Koutso�os and North, 1996){ Colletion of programs to render direted and un-direted graphs.{WebDot, a CGI program that onverts a dot toimages. Image maps are possible.{ Used in PubGene (Jenssen et al., 2001).� Other examples: Hyperboli displays, interative vi-sualization for large hierarhies (Lamping and Rao,1996), path �nder network saling on author fromResearhIndex (Chen and Paul, 2001). 9
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Figure 2: Wikipedia example.� Open diretory, http://dmoz.org/{ Collaborative human-edited diretory{ Reeives 250 site submissions per hour (August2000, searhenginewath.om). Used by Google.�Wiki, WikiWikiWeb, (Leuf and Cunningham, 2001){Web-page, that is editable by users.{ Simple markup and hyperlinks (e.g., automatilink by \amel ase"){Wikipedia: \A ollaborative projet to produe aomplete enylopedia from srath" start in Jan-uary 2001 and have 28,214 artiles (April 2002).� Open Mind, http://www.openmind.org{ Let \users" enter knowledge, e.g., ommonsense. 10
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