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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 present,basedon an overview of all availableinformation. We
show a site’s relationto othersites,the broadnatureof the infor-
mationcontained andhow it is structured,andhow it haschanged
over time. Our currentsystemmaintainsa continuously updated
archive of 40 million sitesrepresenting1.9 billion webpages,and
enablesreal-timenavigationthroughtheseaof websites.

CategoriesandSubjectDescriptors: H.3.3[InformationSystems]:
InformationSearchandRetrieval—Informationfiltering; H.5.4[In-
formationSystems]:Hypertext/Hypermedia—Navigation,Useris-
sues

GeneralTerms: Algorithms,Measurement,Experimentation,Hu-
manFactors.

Keywords: Novel Browsing Paradigms,Web Navigation Strate-
gies,LargeScaleSystems

1. INTRODUCTION
In muchthesameway assearchengines,thiswork improvesthe

usefulness of the web not by improving the interface,but by en-
ablingaccessto new information.While a searchengineis ableto
find agood siteabout a favoritehobby, it cannot tell how extensive
andwell-maintainedit is, andhow it relatesandcomparesto other
hobbyist sites. Theseare issueswhich involve aggregating infor-
mationfrom acrossall the pages on the site,andthey areusually
left to manualexploration. Automatingthis processcompletelyis
very dependent on particularusers’needs.Site Browserattempts
to provide asmuchassistanceaspossible,for a varietyof possible
userobjectives[7]:

Navigation While many sitesprovide site mapsandnavigation
aids,they aremostoftenlimitedoraltogethermissing.SiteBrowser
builds alternative navigationstructureswith a consistentinterface.

Discovery Many informationretrieval researchersseekto recap-
ture theserendipityeffect of physicallibraries[3]. Viewing a par-
ticular site at a time very naturallyexploits the selectivity of the
site author, and the topical coherence of a site meansthat related
documentsarelikely to be“nearby”.

AssessmentBy gatheringinformation about the site that con-
tainsaparticularpage,wecanbetterform judgementsabout fresh-
ness,authorship, audience,reliability, andscope.

TheSiteBrowseris, in this initial form, a very generalpurpose
tool. It will be useful to professionals engagedin suchfields as
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Figure1: Li veJournal Summary Page

businesscompetitive intelligence,currenteventsanalysis,or other
researchtasks,aswell asto thegeneralpublic browsing for news,
goods,or entertainment.

2. FEATURES TO MEASURE
SiteBrowseris built on the WebFountain[2] platform for large

scaletext analytics,which givesus large volumesof currentweb
pagedata.While comprehensivenessis essential,this largedataset
poseschallengesin making the systemresponsive. In a tradeoff
betweenwide-coverage low-contentapproaches[1] andricher in-
terfaces[4, 5, 6], we chooseto precomputesitesummariesfor the
entireweb,sincemany usefulstatisticsarevery rapidto compute:

Measuresof sizeWeaggregatethetotalnumber of pages,words,
andbyteson thesite.

Pageattrib utesWe maintainsimplecountersfor many features
of pages,suchasthelanguagedetectedto beonthepage,theHTTP
returncode,andthepresenceof mediafilessuchas.mpgand.wav.

Date rangesThe web crawler reportsthe dateof the last page
fetch,andthelast-modifieddateof thepage,asreturnedby theweb
server. We canthusplot crawl frequency andupdatefrequency.

Dir ectory structur eEachURL consistsof apathinto thelogical
directorytreeof pageson thesite. By assemblingall URLs on the
sitewe canreconstructthedirectorystructure.In many casesthis
givesavery usefuloverview of thesitecontents.

Link structur e We recordthe hostnamein eachlink, to show
which othersitesarereferenced,andwith whatfrequency.

Keyword fr equencyWe track all wordsappearingon the site,
andshow themostfrequent.
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3. EXPERIENCES
The
�

interfacedesignfor SiteBrowserfollows principlesof min-
imality, interactivity, andperformance.Therearefour basicviews:
a Site Summaryview, Directory Structure,Links to Other Sites,
andTop Keywords.Themedianresponsetime is 0.13seconds.

Throughout theinterface,resultsare“clickable” to show for ex-
amplethepagesin a directory, or matchinga keyword, or contain-
ing links to the given site. This enablesusersto verify that the
overview statisticsareindeedcorrect,andgivesastartingpoint for
continued browsing.

Figure2: Li veJournal Dir ectoriesand Link s

Figure1 showsthesummarystatisticsfor alargecommunitysite.
Fromthispagewecanseehow frequentlyit hasbeencrawled,and
view miscellaneousstatistics.This view contributesto theassess-
menttask,andalsoallows navigationinto particularsubcommuni-
ties,suchastheFrenchlanguage subcommunity.

Figure2 shows the directorystructurefor this communitysite.
Most pagesarein the/users/ directory, but distinguishedusers
andadministrationpagesareclear. This is the bestpoint of entry
for navigationwithin thesite: indeed,thedirectorystructurecanbe
asusefulasthesite’s own sitemap,andoftenmorecomplete.

Figure2 alsoshows thatLiveJournaluserslink mostto quizilla
andto news sites,and,of course,to otherbloggingsites.This is an
idealstartingpoint for discovery of relatedsites.

4. ARCHITECTURE
Thesystemis designedto minimizethenumber of timesagiven

pieceof datais reador written to disk. Thefirst processing stage,
Gather, assignseachsitetooneof 8 dual-2.4GHzCPU,4 GB RAM
build machines.A streamof new pagesis extractedfrom themain
clusterof 256 machines,whereeachmachinestoresa distinct set
of pagespartitionedby hashof theURL. Thus,oneachof thebuild
machineswe begin with 256 separateinput “packets”. For each
pagewe storea recordconsistingof countsof all the featuresde-
scribedin section2. Eachpacket is sortedby site,by usinghost-
names.In theUpdatephaseweaccumulatethisnewpagesdatainto
themainpagesstore,which is alsosortedby site.Olderversionsof
pagesarediscarded.Finally, theMerge phaseperformsa 256-way
mergeto extractacontiguoussequenceof pagesoneachsite,accu-

mulatesthestatistics,andwritesto thesitestore,which is currently
300GBin size,usingcompression.
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Figure3: Data flow

5. REACTIONS AND CONCLUSIONS
The Site Browsersystemhasbeenpresented to a initial group

of users,consistingprimarily of professionalinformationanalysts.
Their initial reactionsarethatit hasclearpotentialto aidtheir tasks.
Thedirectorystructuredisplayhasbeenthemostuseful:our users
havefoundsomesiteswith “particularly interestingdirectorystruc-
ture... which tells quitea bit about thesite”.

Searchenginesrevealedthings aboutthe web which were not
obvious before,althoughthe information was in principle acces-
sible, suchasfinding out what a particularpersonis involved in.
And this haslead to changes in the way pagesarepublishedand
promoted.In thesameway, SiteBrowserrevealsdetailsaboutsites
and their interrelations,which againmay change the behavior of
sitecreators.

Directory Structure,for example,revealsthe conceptual layout
of thesitein aconsistent way, asit appearsto thecreator, andnotas
it appearson thesite’s own navigationsystem.It will show direc-
torieswhichareintendedto belesscommonlyaccessed,asreadily.
TopKeywordscanshow thebalanceof topicsmoreaccuratelythan
whatis portrayeddirectly, andbringout interestingtopicsthatmay
behiddenon thesite.

The notion of browsing by overviews introducesa new kind of
information to usersof the web. Page-level information merely
statesthat somedatumexists: overview informationprovides its
prevalence and context. Global indexes becameuseful because
mostcreatorsdo not provide comprehensive site indexes. We ex-
pectglobaloverview servicesto becomepopularin thesameway.
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