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SOMLib - New Approaches for Information
Presentation and Handling

by Andreas Rauber

While tools exist that allow us to search through vast amounts of text within
seconds, most systems fail to assist the user in getting an overview of the
information available or maintaining orientation within an information space, and
fail also to convey meta-information in an intuitively graspable way. SOMLib is a
digital library system addressing these issues by providing automatic content-
based organisation and metaphor-graphics-based visualisation facilitating
exploration and understanding of information spaces.

With theincreasingavailability of infor-
mationin electronicform, beit online
magazineslegal or medicaldocument

databases, project archives, or documercollectionsareall conventionallyorgan-

tation on a company-internaintranet,
advancedligital library systemsthat
supportusersin interactingwith large
informationrepositoriesaregainingin
importance .Yet, while databaseand
searctengineshelpusin retrievingsnip-
petsof information,currenttoolsfail to
provide us with a feeling of ‘where’
informationis available,and how
differentfactsrelateto eachother.The
ability to keepan overviewof factors
suchastheinformationavailable,the
topicscoveredby a givensite andthe
amountof informationavailableon a
giventopicis only poorly supportedin
additionto the powerful searchmethods
offeredby moderninformationsystems,
it seemdifficult to provide equally
powerfulmeansof organisingand struc-
turingtheinformation.

Whatwe would like arewaysof infor-
mationorganisatiorandrepresentation
thatallow usto makeuseof theconcepts

real-worldinformationspacesL.ibraries,
bookstoresproject documentationin

providea domain-and language-inde-
pendentcontentrepresentationof text

binders, working material and paperdocumentsn a high-dimensionaltector
space.The ‘self-organising map’
ised (also) by thematic criteria. This(SOM), a popularunsupervisedheural

allows us to immediately get an
overviewof whichkind of informationis
availablein which sectionof anarchive,
how manyreportshavebeenfiled on a
specifictopicin abinder,andsoon.Due
to the spatiallocationit is alsoeasierto
find a paper,reportetc for the second

networkmodel,is furtherusedto cluster
the document feature vectors,
performing a topology-preserving
mappingof the documentsrom the
high-dimensionalectorspaceonto a
two-dimensionaimapspaceDocuments
arethus grouped according to their

time, as it is easier to recall roughlymutualsimilarity, havingdocumentson

wherea given documentwas located
thanto remembersufficiently precise
searchcriteria, or its relative position
within alisting.

With the SOMLIib digital library, we
createda system providing content-
basedorganisatiorof documentreposi-
tories, facilitatingintuitive browsingand
explorationof the information spacelt
buildson andincorporatesvorksin the
fields of informationretrieval,neural
networks,informationvisualisation,and
usabilityanalysis.

that we are using constantly, unconLow-level featuresbasedon word

sciously,whenhandlingandnavigating

The SOMLib
system: from text
collections via
content-based
organisation, to

metaphor-graphics-
based
representation of
document
repositories
facilitating intuitive
browsing and
exploration.
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similartopicsmappedntoneighbouring
locations on the map. Using the

‘growing hierarchicalself-organising
map’ (GHSOM), a novel extensionof

the SOM, we canfurther detectsubject
hierarchiesn a documentcollection,
with the neuralnetworkadaptingts size
and structure automatically during its

unsupervisedraining procesgo reflect
thetopical hierarchy.Individual SOMs
canfurther be integrated to form a

networkof referencingnaps.

By mining the weight vector structure of
thetrainedmapsusingthe ‘LabelSOM’
technique the system automatically
extractskeywordsdescribinghevarious
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topical clusters. This is based on theesach box being described by a set oérchives, scientific document collections

analysisof the feature distributions  automaticallyextractedckeywords,and
within each cluster. It helps users inmetadatebeingdepictedin the form of
identifying which topicsarepresenina differentdocumentrepresentationdn
givendocumentcollection andwhere combination with conventional
theyarelocatedonthemap. approaches$or searchinganddynami-

andWeb searchresults.Recently,the
principles of this work have been
expandedfor usein digital music
archivesaspart of the ‘SOM-enhanced
Jukebox’ (SOMeJB) system. By

cally sorting text archives we thus have analysingfrequencyspectraof audio

Finally,the'libViewer’ providesanintu- powerfultool at our disposal.which
itive representatioaf thedocumentina allows us to obtainandmaintainan
repository by using real-world overviewoftheamouniandtypeof infor-
metaphorsuchasdifferentdocument mationavailable,andto detectrelation-
types,spinewidths, dustetcto convey shipsbetweendifferentdocumentsThis

files and transforming them to time-
invariantrepresentationhile incorpo-
ratingpsycho-acoustimodels prganisa-
tion andexplorationfollowing musical
genress facilitated.

metadatdn anintuitively graspablevay. means we can better handle, interact

with, andusethe availableinformation.
Usingthe ‘SOMLIib’ system,userscan
browse a document collection in theThe ‘'SOMLIb’ systemhasbeenapplied
form of bookshelvesandfind clustersof  in numerouddifferentdomainsin a
documentsn similar topics locatedin  variety of languagessuchasthe organi-
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Hybrid Caching of Search Engine Results

by Tiziano Fagni and Fabrizio Silvestri

The High Performance Computing Lab of ISTI-CNR in Pisa, has developed an
efficient caching system aimed at exploiting the locality present in the queries
submitted to a Web search engine. The cache adopts a novel hybrid strategy,
according to which the results of the most frequently submitted queries are
maintained in a static cache of fixed size, and only the queries that cannot be
satisfied by the static cache compete for the use of a dynamic cache.

Cachingis a very effectivetechniqueto  documentsOf course,in front of these
make a service that distributes searcher machines there is a

http://www.ifs.tuwien.ac.at/~andi

The superiorityof our hybrid strategy
over purely staticor dynamiccaching

data/informatiorio amultitudeof clients mediator/broker, which collects and policieswasdemonstratedy several

scalable. As suggested by many reordersthe resultsof the various
researchersgcachingcanbeusedto Searchersandproducesa rankedvector
improvethe efficiency of a Web Search of themostrelevantdocumentdentifiers
Engine(WSE). This is motivatedby the  (DoclDs),ega vectorusuallycomposed
high locality presentin the streamof by 10 DocIDs. TheseDoclDs arethen

experimental tests, conductedto
measurdhe cachehit-rateasa function
of thesizeof thecachethepercentagef
staticcacheentries(f_static),andthe
replacementpolicy (LRU, LRU2,

queriesprocessethy a WSE,andby the
relativelyinfrequentupdatesof WSE
indexesthatallow usto think of themas
mostlyread-onlydata.

The architectureof a modernWSE may
be very complex andincludes several

used to get the associated URLs andRU2S,2Q, FBR) usedfor managing
pagesnippetsncludedin the html page dynamiccacheentries.Figure2 shows
returned to the user through the httpghe cachehit rateobtainedon the largest
server(seeFigurel). of our querylogs by usingdifferent

replacemenpoliciesasa function of the
Onthebasisof anaccurateanalysisof  ratio betweenstaticanddynamiccache
thelocality presentin threelargequery entries.As it canbe seen,our hybrid

machines, since a query may requirdogs,we designedandimplementeda caching strategy always outperforms

varioussub-tasksto be executed.For
example,alarge and scalable WSE,
which is typically placedbehindan http
server,is usually composedof several
searchemodulesgachof which prefer-
ably runs on a distinct machineand is
responsibldor searchingheindexrela-
tive to one specific sub-collection of

novel hybrid cachingstrategywherethe  purelystaticanddynamicpolicies.

resultsof the mostfrequentlyaccessed

gueriesaremaintainedn a staticcache Moreover,we showedthat WSE query

of fixed size,whichis completelyrebuilt logs exhibit not only temporallocality,
atfixed time intervals.Only the queries butalsoa limited spatiallocality, dueto
that cannot be satisfied by the statiche presencef requestdor subsequent
cachecompetefor the useof adynamic pagesof results.While most user
cache. searches are satisfied by the first page of
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