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\Target and Requirement'

Requestghat specify content' clearly
“*documenton robots”
“*documentgeportingrobotsbuild houses
Find contens, not “popular’ websites

Textswhoseprimary contentis proposition

(who, what,when,where,which,andhow)
PoetriesNovels, Presentatio Slides(?), ..

Eng/clopedas,Dictionaries Manuals,. . .



\Handling ContentsRequires... I

Extraction of contentsfrom textual data

easyandaccuratdor experimentaluse,thanksfor ...

= | argeamountof machine-readabl@éocuments
= Increaseof computemerformance
= Advancedn statsticalparsingtechnology
[Charniak2000][Kudo&Matsumoto200(
Comparison betweenthe contents
dif cult orinaccuratedueto...

= [imitation of knowledge acquistion andinference



\Our ApproaChI

Cooperation betweenhuman and computer

Humanprovidessynoryms/ relateawordswith
knowledgeandinference.

0

Computersearche$or documentandprovides
hintsfor queryrevision.



\Global DocumentAnnotation I

su np opr="agt” eg="john” | /np
v drew /v
np n aman /n
adp with apencil /adp /np
/Su

draw pencil:

agt

| john: + man .

Annotationfor “I drew amanwith apencil’ (above) anddervedsemantic
structure(below)



\SemanticStructure N IR I

Thesaurus
___--- Tanaka========::=zzz:z=2z- Tgnaka = attend
- Japanese-=:___ — T —r—
1 ""-- Yamada
. atchin —
business) .- pre5|den===========q== president
<p6r50”> T T chief
- Amenca :::::::::::::I,:EI::::::: men_ca
- aboard-=2__ _ — T
= China |
_ Tget  Usefulhints = scrape -
Terecete &
scrapes" car " June
-accident-=z2___ — — —
“---- injury -
Query Database




\ Merits for Useof SemanticStructur es'

higher accuracy
Graphstructuresanprovide precisesearching.

detailed hints for query revision
Graphmatchingcanprovide structure-sensue
word similarity (explainedlater).

proper representationof user's intention
Graphis asexpressve aspredicatdogic.



\Demeritsfor Useof SemanticStructuresI

lower recall
Graphis toorigid to obtainanoverview of data.

providing proper' semanticstructures
Interfaceandfeedbaclof the systemare
Important.

costof parsing and indexing
It seemdo befeasibleto handleafew KB
1,000,000documents.
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\Structur e-Sensitve Word Similarity I

Query
Inexpensvely
\ synawyms
house make | of “make”
Inexpensve write
\ cook
house build build

Candidate (subgraph in database)

Prefer synonyms tting In the context of the
guery and the database.
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\Graph Embedding'

NP-hard problem[Ausielloet al 1999]

Query graph canbe assumedsmall.

= Enumeratecandidatesand their scores
by dynamicprogramming
(notalwaysreturnstrict solution)

Undir ectedgraphswith unlabelededgesare

assumedfor simplicity.

10



\Example'

Find articlesthatreport:
“b uilding houseswith lower costby robots”

1. Inputthe phraseandthe systenparsest.

2. Add synoryms: estate for housemachine for
robot,etc

3. Findrelated/synoymouskeyword construct for

build, which happenedo belesspreferredn
thesaurus.
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\Screensho]
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\ Effects of SemanticStructur es'

DocumentRanks Elaps& Time(min) # Opeiations

Keywordsonly 32.71(36.64) 18.01(12.00) 27.62(10.76)
Structures 1.50( 0.71) 7.62( 4.46) 13.62( 6.32)

(averageandstandad deviation)

8 subjectsveretold to nd articlesfrom 100,000Mainichi
newspapeiarticlesin 1994.

4 taskswithout time limitation

4 subjectdy keywordsonly and6 subgctsby structures
archvedcorrectanswers.
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\ |ssuesfor Scale-uﬂ

GatheringdocumentgCrawling)

Filtering andCleaning

MorphologicalandSyntacticAnalyses

Indexing

ParallelProcessing
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\ SystemOve rviewI

wWWwWWwW File sener provides crawler and
‘ computationnodes for work area
(alsosenesfor CGI)
Crawler User - _
(Solaris) Computatio nodessene for stor
ageof parallelDB andpreprocess-
File Sener ing ( ltering andparsing).
Web Sener
(Linux, 1.4TB) 16 nodes
ParallelDB Host | | ComputatiorNode Computatim Node

(Win2000, 160GB

(Linux, 80GB)

(Linux, 80GB)
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\Crawling I

Adopt GNU wget

Reuseoriginal functionssuchasretryingand
time-stamping

Patchfor modifying formatof logs
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\Filtering and Cleaningl

Cornverttext encodingsnto euc-jp and
reformat text basedon patternswrittenin regular
expressionflex )

Judgewhetherthetext is Japanesbasemnthe
numberandratio of euc-jp characters

Currentlytreatonly plaintextsandHTML les.
(but PDFandWord les oftenappear)
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\Parsing and Indexing'

MorphologicalandDependeng Analyses:
StatisticalParsers

SynorymsandNeighboringWordsSearch:
Original DB basedn B-treeandbinarysearch

Keyword SearchandGraphMatching:
ParallelDB “SISA” (MitsubishiElectricCorp.)

Verticesandedgesn adocumentrestaedasonerecord.

Graphmatchingis implementedasuserde ned function.
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\ Performance of Preprocessing

Crawling and Analyses
# PagesAccessed: 1,500,000
# PagesStored: 1,260,000

Elapsedlime: 7/ days (400URL/Nn)
Indexing (initial registration)
Original DB 3.5days
ParallelDB 3 days

Traversedirom 70,000URLs with following links ve steps
further,
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\Summary'

Interaction Is Importantin searchwith semantic
structuregto compensateecall).

Semanticstructuresmprove notsearchaccurayg
but ef ciency of interaction.

It is feasibleto managewithin abouta few KB
1,000,000document, thanksfor advancesan
computemperformancendparsingtechnology
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