Surfing the Web by Site

David Gibson
davgib@uslbm.com

IBM Almaden Research Center
650 Harry Rd
San Jose, CA 95120

ABSTRACT

We provide a systemfor surfingthewebat a high level of abstrac-
tion, which is an analogyof the web browser but which displays
entiresitesat a time. It allows a principled investigationof what
is presentbasedon an overview of all availableinformation. We
shaw a site’s relationto othersites,the broadnatureof the infor-
mationcontaine andhow it is structuredandhow it haschanged
over time. Our currentsystemmaintainsa continuaisly updaed
archive of 40 million sitesrepresentind..9 billion web pagesand
enablegeal-timenavigationthroughthe seaof websites.

Categoriesand SubjectDescriptors: H.3.3[InformationSystems]:

InformationSearchandRetrieval—Informationfiltering; H.5.4[In-
formation Systems]:Hypertet/Hypermalia—Navigation,Uselis-
sues

General Terms: Algorithms,Measuement ExperimentationiHu-
manFactors.

Keywords: Novel Browsing Paradigms,Web Navigation Strate-
gies,Large ScaleSystems

1. INTRODUCTION

In muchthe sameway assearchenginesthis work improvesthe
usefulnes of the web not by improving the interface, but by en-
abling accesdo new information. While a searchengineis ableto
find agoad siteabou afavorite hobly, it cannd tell how extensive
andwell-maintainedt is, andhow it relatesandcompaesto other
hoblyist sites. Theseare issueswhich involve aggreating infor-
mationfrom acrossall the pages on the site, andthey areusually
left to manualexploration. Automatingthis processcompletelyis
very depeneénton particularusers’needs. Site Browser attempts
to provide asmuchassistancaspossible for a variety of possible
userobjectives[7]:

Navigation While mary sitesprovide site mapsandnavigation
aids,they aremostoftenlimited or altogethemissing.SiteBrowser
builds alternatve navigation structureswith a consisteninterface.

Discovery Many informationretrieval researcherseekto recap-
ture the serendipityeffect of physicallibraries[3]. Viewing a par
ticular site at a time very naturally exploits the selectvity of the
site author andthe topical coheree of a site meansthat related
documentsarelikely to be“nearby”.

AssessmenBYy gatheringinformation aboutthe site that con-
tainsaparticularpage we canbetterform judgemers abou fresh-
nessauthorslip, audiene, reliability, andscope.

The Site Browseris, in this initial form, a very generalpurpcse
tool. It will be usefulto professionts engagedn suchfields as
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Figure 1: LiveJournal Summary Page

businesscompetitive intelligence currenteventsanalysis,or other
researchasks,aswell asto the generalpublic browsing for news,
goodk, or entertainment.

2. FEATURES TO MEASURE

Site Browseris built on the WebFountain[2] platform for large
scaletext analytics,which givesus large volumesof currentweb
pagedata.While comprelensvenesss essentialthis large dataset
poseschallengesn making the systemresponsie. In a tradeof
betweerwide-coverage low-contentappro@hes[1] andricherin-
terfaces[4, 5, 6], we chooseto precompuite site summariedor the
entireweb, sincemary usefulstatisticsarevery rapidto compue:

Measuresof sizeWe aggr@atethetotalnumbe of pageswords,
andbytesonthesite.

Pageattrib utes We maintainsimplecountersor mary features
of pagessuchasthelanguageletectedo beonthepagetheHTTP
returncode,andthe presencef mediafiles suchas.mpgand.wav.

Date ranges The web crawler reportsthe dateof the last page
fetch,andthelast-modifieddateof thepage asreturnecby theweb
sener. We canthusplot crawl frequengy andupdatefrequerty.

Dir ectory structur e EachURL consistof apathinto thelogical
directorytreeof pageson thesite. By assemblingll URLs on the
site we canreconstructhe directorystructure.ln mary caseghis
givesavery usefuloverview of thesitecontents.

Link structure We recordthe hostnamen eachlink, to shav
which othersitesarereferencedandwith whatfrequeng.

Keyword frequencyWe track all words appearingon the site,
andshawv the mostfrequent.



3. EXPERIENCES

Theinterfacedesignfor Site Browserfollows principlesof min-
imality, interactvity, andperformanceTherearefour basicviews:
a Site Summaryview, Directory Structure,Links to Other Sites,
andTop Keywords. The medianresponsdimeis 0.13second.

Throughaut the interface,resultsare“clickable” to shaw for ex-
amplethe pagesin adirectory or matchinga keyword, or contain-
ing links to the given site. This enablesusersto verify that the
overview statisticsareindeedcorrect,andgivesa startingpoint for
continual browsing.
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Figurel shavsthesummarnystatisticsfor alargecommunitysite.
Fromthis pagewe canseehow frequentlyit hasbeencrawvled, and
view miscellaneoustatistics. This view contributesto the assess-
menttask,andalsoallows navigationinto particularsubcommaui-
ties,suchasthe Frenchlanguag@ subcommauity.

Figure 2 shaws the directory structurefor this communitysite.
Most pagesarein the/ user s/ directory but distinguishedusers
andadministrationpagesareclear This is the bestpoint of entry
for navigationwithin thesite: indeed thedirectorystructurecanbe
asusefulasthesite’s own site map,andoften morecomplete.

Figure2 alsoshows thatLiveJournalserslink mostto quizilla
andto news sites,and,of courseto otherbloggingsites.Thisis an
idealstartingpointfor discovery of relatedsites.

4. ARCHITECTURE

The systemis designedo minimizethenumbe of timesagiven
pieceof datais reador written to disk. Thefirst processig stage,
Gather, assign®achsiteto oneof 8 dual-2.4GHZCPU,4 GB RAM
build machines A streamof new pagess extractedfrom themain
clusterof 256 machineswhereeachmachinestoresa distinct set
of pagesartitionedby hashof the URL. Thus,on eachof thebuild
machineswe begin with 256 separaténput “packets”. For each
pagewe storea recordconsistingof countsof all the featuresde-
scribedin section2. Eachpaclet is sortedby site, by using host-
namesln theUpdatephasenve accumiatethis newvpagesdatainto
themainpagesstore,whichis alsosortedby site. Olderversionsof
pagesarediscardedFinally, the Merge phaseperformsa 256-way
memgeto extracta contiguots sequaceof pagen eachsite,accu-
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mulateshestatisticsandwritesto thesitestore whichis currently
300GBin size,usingcompression.

256-way
page store

256 packets 256 packets

Update 8 way parallel
newpages pages

8 way parallel

8 way parallel
store

Figure 3: Data flow

5. REACTIONS AND CONCLUSIONS

The Site Browser systemhasbeenpresered to a initial group
of usersconsistingprimarily of professionalnformationanalysts.
Theirinitial reactionsarethatit hasclearpotentialto aid theirtasks.
Thedirectorystructuredisplayhasbeenthe mostuseful: our users
have foundsomesiteswith “particularlyinterestingdirectorystruc-
ture... which tells quitea bit abou thesite”.

Searchenginesrevealedthings aboutthe web which were not
obvious before, althoughthe informationwasin principle acces-
sible, suchasfinding out what a particularpersonis involved in.
And this hasleadto changs in the way pagesare publishedand
promoted.In thesameway, Site Browserrevealsdetailsaboutsites
andtheir interrelations which againmay chang the behaior of
site creators.

Directory Structure for example,revealsthe concepual layout
of thesitein aconsistehway, asit appearso thecreatorandnotas
it appearsn the site’s own navigation system.It will shav direc-
torieswhich areintendedo belesscommonlyaccessedsreadily
Top Keywordscanshav thebalanceof topicsmoreaccuratelythan
whatis portrayeddirectly, andbring outinterestingopicsthatmay
be hiddenon thesite.

The notion of browsing by overviews introducesa new kind of
information to usersof the weh Page-leel information merely
statesthat somedatumexists: overvien information providesits
prevalerce and context. Global indexes becameuseful because
mostcreatorsdo not provide compreheaive site indexes. We ex-
pectglobal overview serviceso becane popularin the sameway.
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