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Motivace

* Mnoho objektu zajmu (napfr. hotely)
* Mnoho uzivatelu s ruznymi preferecemi
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Motivace

A &l Web Content |4
e

—— Mining

Niddleware : : User Profile Mining ::)

1!

Re3eni jako Feté&z nastrojul

Ne proprietarni reSeni ale s formalnimi modely v
pozadi

Prenesitelné do ruznych domén

Miry kvality (>1TB, 0.5 s, presnost, uplnost, ...)
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Prehled

* Crawler Egothor (LG)

* Infrastruktura Trisolda (JY+FZ)

* Wrapper Vidome (DP D. Maruscak)

« Anotace textovych zdroju (DP J. Dédek)
* Modely uzivatelskych preferenci

» Top-k dotazu TOKAF (DP A. Eckhardt)
» Otevrené probléemy

« Zaver
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Crawler Egothor

Leo Galambos



Co chceme pro projekt sémantického webu

Pristup k ulozisti

SAX udalosti

-

RUDP

&

Teéematicky crawling
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Co chce praxe po systemu

Lrwé ovane seznamy

Indexace Dokumenty
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Otazky

m rychlost crawlovani: zavisi kvalita indexu
(vyhledavani) na technice crawlovani?

m jaka zatez jde na datoveé struktury pri spravnem
crawlovani?

m jak spravovat kompaktni index?
m vyiresi néco kes nad dotazy a odpoved'mi WVS?
m jak konstruovat uloziste?
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Co se déje s daty

......................

dokument (d,1)

Produkt

m zapor: aktualizace, vymaz, vlozeni dokumentu
m klad: rychlé reseni dotazul
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Webovy vyhledavaci system
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Tridéni
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Problematicka mista

m DNS (Mercator) — via Indexer-Async DNS

m test na (ne)existenci URL ve WVS
m duplikaty (.pt doména)
m -36%: index.htm(l)
m -30%: egothor.org v. www.egothor.org
m -5%: /dirv. /dir/
m +26%: auto-redirect

m SPAM...
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Vykony robotU

Robot #stroju/CPU str/sec tok (MB/s)  rok

Googlebot 4/7 25-32 0,2 1998
Mercator 1/2 55 0.84 1999
Mercator 4/8 72 1,72 2001
Xyro 4/7? 12 ? 2001
Nutch 1/7? ? 0,5 2004
Become 50/? 100 0,3? 2004
Egothor 1 1/2 40 0.6 2004
Dominos 5/? 154 0,9 2004
Egothor 2 1/2 70 1,5 2005
Larbin 1/2 80 2,1 2006
Egothor 2 1/2 100 5,0 2007
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Existujici reSeni aktualizace indexu

znovu od zakladu — velke |/O ztraty
B-tree (Cutting, Pedersen) — velka fragmentace

A-zmeny, pouze append — snadna implementace,
velké naroky na filesystém i O/S

Forward Index (Brin, Page) — velke I/O ztraty

Landmarks (IBM, Google) — narocnée na CPU |
seek-y

I Dynamizace (LG)
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m planovac robota muze ovlivnit kvalitu vysledku - ano,
vyrazné

m hruba sila versus komplikované planovani - hruba
sila, ale opatrne s vyberem planovaciho algoritmu

m dynamizace zajistuje efektivnejsi spravu nez
append-only

m kes v brokeru vyrazné nepomuze

m potrebujeme ulozisté s vykonem kolem 10000
doc/sec (neexistuje, potfreba vlastniho vyvoje)
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Infrastruktura Trisolda

Jakub Yaghob a Filip Zavoral



Trisolda overview

Collocator RUTP Egothor
DS1 DSn

e e Import paths
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[ S e Query environments
i Query environment 1 [ | Query environmentn |
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Trisolda repository

i

/ S N
| ) _ ' e Stores
/’J”h |m Ur—th\w\\\ E | incoming
"J<u\”interpface/f,»:’ A data
SemVeb » Retrieves
Shest results for
| Plugdn | queries
SEENET” e » Stores
| Plug-in | used
II\‘M. x /: B i = i ------------------ i j/»’rl OntOIOgy

¢ Import interface, query interface, application server
¢ Jrisolda datastore — holds data in any format
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Trisolda application server

e Not all accurate data and inferred knowledge
avallable at the moment of data import

The knowledge of the world is not accurate

e Background worker
Inferencing, data unifications, reasoner
Uses import and query APIs

Framework for server's plug-ins

Other experimental implementations of reasoners,
unifiers, etc.
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Import p__aths

Collocator Lf RUTP

; - D51
{ a - SemGet
. _“\\eb pages ‘

T~ repository
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Ed
Importer 1 —||

i Impaorter n +—|:—[ |

!

¢+ Deductor 1
+ Deductorn

» Batch insert

*» Immediate insert
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. EgﬂthDrJ . .
o Direct import

&)

¢ data in data sources

e converters to the
used ontology

e Crawling wild Web

¢ Egothor web crawler
¢ parsed pages stored
¢ deductors deduce

data and its ontology
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©
Query API =

¢ Based on simple graph matching and relational
algebra
¢ Simple graph matching — SPARQL-like
Query: set of RDF triples with variables

(Reglulg: multiset of possible variable mapping — a relation
table

¢ (the good old) relational algebra
¢ Not another SQL-like language

set of C++ classes and operators
query APl used by software

¢ Query evaluation
different level of support by storage engines
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©)
Query environments

Query environment 1 | . Query environment n

e Q.E. present outputs from the repository
¢ Using Query API

o Examples: SPARQL compiler, repository browser,
RDF visualizer, semantic executors, ...

KEG 071122 GVYZ - User-Web interaction
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©)
Conclusions & future work

e \Working infrastructure

gathering, storing and querying of semantic data
platform for future semantic web research

e Long-term goals

specialized semantic data storage

Interface-based loosely coupled network of
Semantic Web repositories

semantic computing, semantic services
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Wrapper Vidome

Diplomova prace

Dusan Maruscak



Ontology based attribute value
extraction
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Reseni

Search over DOM form of page

= Non-contiguous records
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Recognized record 1

REGION_ID: 0

PRICE: 20 367,- or 17 115,- or 17 603,-

PRODUCER: 45US

DATE: 2007-11-21 14:32:19.289

SIZE_OF_HDD: 180GE

TOKENIZED_TEXT: Inovativni zajitnavy notebook nabizejici dokonalon
mobilitymaximélni vikonhs pokojivou vidrE na .. J4ASUS FSEE-APOL 2484 X2
TES3|15.4" WEGA C5|1GB|X2300 128MEB|160GE 5 4k DVD+RWWEET|CAM|Bex
OF|Skladem 3-5 ksls DPH 20 367,17 115,-|17 609,-|-2,28%% |HA426]kad ]|
SIZE_OF_RAM: 1GE or 128ME

LINKS_TO_DETAIL: motebook-asms-15ke-ap012-d79797 him

DISPLAY SIZE: 154"

Recognized record 2

REGION_ID: 0

PRICE: 21 190,- or 17 807,- cx 20 798,

PRODUCER: MSI

DATE: 2007-11-21 14:38:19 289

SIZE_OF_HDD: 120GE

TOKENIZED_TEXT: Univerzilni notebock v elegantnim desigmifktery kadlého zajme
na prvni pohled. Mabizi $pidkevy ... [MSI MegaBook L730X-074CZ|Té4 X2 TLS2L7"
WEGA|LGE|120GE 5 4kDVDRWsDLIWFETbez OS|Skladem 1-2 ks|s DPH

21 190,-[17 807,20 796,-1-14,4% [NEO24e[kad|

SIZE_OF RAM: 1GB

LINKS_TO_DETAIL: /notebook-msi-megabook-1730x-074cz-d74966 htm
DISPLAY_SIZE: 17"

Recognized record 3

RECION_ID: O

WiFi: WiFi

PRICE: 14 744.- or 12 3%0,- or 14 333,-

PRODUCER: ACER

DATE: 2007-11-21 14:358:19.289

SIZE_OF_HDD: 20GE

TOKENIZED_TEXT: Zajimavy inowativini notebook zalofeny na procesom Maobile
AMD Sempron s technologii AMD PowerMow! ... [ACEER Aspive SLOSWLIMiSA4
FE00+15.4" WEGA CB|1GEIE0GE 5 4k|DVDLRW]WiF] VIS HE[Skladem 1-2 ks|s DPH
14 744 -|12 380,-[14 552 --14,9% |HC205n/kad|

S5IZE_OF_RAM: 1GE

LINKS_TO_DETAIL: imotebock-acer-aspire-31 0 5wlmi-d20383 htm
DISPLAY_SIZE: 154"

Recognized record 4

REGION_ID: 0

PRICE: 17 016,- or 14 29%,- ox 15 265,
PRODUCER: ACER

DATE: 2007-11-21 14:38:12 289

L

&3 Find: Iopel

3 mext 1% Previous || Highlight all

I™ Match case

| Done
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Anotace textovych zdroju

Diplomova prace

Jan Dedek



Techniky UFAL pouzite pro web content mining

<<

Zuhateha 1, 614 00 Brno, telefon 920 630 111,
ity iy firebimo.cz
Zpravodajstvi v roce 2006

_name = action_type
gram/sempos = v
t_lemma = zranit | usmrtit | zemfit | zahynout | peZit

_name = participant

06.09.2007 _hame = a-negation functor = ACT | PAT
mitag = 7777272777 t lemmia;= kdo | clovék | osoba | muz |
Pii nehodé zemrel fidic hide zena | dté Nigic | iicka | spoluezdec |

A , . ) . , ) spojujezdkyné
Hasiéi v Jihomoravském kraji dnes zatim vyjizdéli k sedmi dopravnim

nehodam. Nehody si vyZadaly jeden lidsky Zivot a nékolik zranéni,

_Name=injury_manner,

Sestatedesatilety fidié vozidla Opel Vectra zemfel pii nehods U obce funclor=MANN, name = quantity
Zoraclay na Bménsku. MuZ wiel do protisméry, kde se stfetl s vozidlem oplional=true Tunctot = RSTR,
Skoda Fabia. V kabiné zdemolovaného Opelu zlstal ficié zakiingn za nohy a gram/sempos = Uant." | adj.quant.
pfivolany ékaf konstatoval, 7e podiehl zranénim. Padesatilety fidic Skody _optorkl = rue
Fabia, ktera po stfetu skondila zhruba dva metry od silice v poli, utrpél
Zranéni.
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Reseni s pouzitim UFAL-ware

m Hasici
NEE = RSS
1) Ffipra\.@stupnich dat < e Stazeni -
» Parsing c
(=2 = HTML =
2) Lingv@ké anotace \ * Stazeni ?‘T-
e Extrakce textu =z
Lir;g;—;i'rs‘gi;:ké m [ext
e Konverze kodovani
3) Ex@ce dat 0 l:J padCi
Surova m XML databaze
data = Stranka s detaily g
4) Forméln@:rezentace dat m Zpréva - MS Word T
Otologie = Text , -
e Konverze kodovani
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Modely uzivatelskych
preferenci

Alan Eckhardt, Tomas Horvath,
Jaroslav Pokorny, Peter Vojtas



Uzivatel ohodnoti vzorek

|k The Strand Palace

EFOPVE Lendom [agaed Lrmn Bwweniery - ot
Imposing A Deco boted bs e Beater gkl Vs L
VIR T el DhECk 08 i bailly SR (P bl o Dol el
orn Covirtl Gardied  Duwa Dol fears e Ryver Thasea besd 8 Sallbm
| el ks | .

VLR
Evyory cabes romm HATS pat raght bastusan fhog-T- 3087 anad £ic3. 43867
(=) famatadas & i

() G P P ™ s

%)
o
: = B
T = -
| m
ket =
[ 5 S S —— &
e Wy i M VUL o i i it " g 50 a
— .5
R e S =
=] O T Bea Fabine [i¥ CREESpE. -
1= il . o oy . [w}
- ey L e iy e e . 1]
‘_"._‘__",:'_‘.",_:' e B i S Ty i | 34 4
r— -
““Data Regi g
S DII,..- )
st b a
L P e Dot - T | et (3] e -
E
ol
w
a
By o s AR TT o gt b e :-w-un..- "'h' q
T v =
o | O Oeartem K Pusin [y Ty —
== PR e gt ]
Cuimawin e s o et =
=

S i

A e Mk Eary Ve tha e Usasss y

¥ o dr conitined .
dam bdaranty
Efyy it freen §1508% par reghtl bty a7 20T miad Ot 2007
=T - e O e & @'vtl.—"., & pEs

£l Hilton Londen Metropols
Criati' Lo, Ingmed doww Bapwe wier - Pasbdrgior
L L arinient Bt o ctmigoliten Ddrwans R Tyt G
Thst bhistins Wivw Lk FaBlboim £l lifreral @ P iibigln a
| Somai thed eocke AoUH o don blashd Bem Warbla Auch e by
P, 5l & hallands b ..
bty

Rioomunrursty may b svmtabis
e W W W 9 W

(=) Aty & v

Users evaluation

Hotels properties Userl User 2
Name Distance | Price | Equipment | grade num. | grade num.
Apple 100 m 99 % nothing poor I poor I
Danube 1300 m 120 $ tv good 2 poor 1
Cherry 500 m 99 % Internet good 2 good 2
Iris 1100 m 35% internet, tv excellent 3 excellent 3
Lemon 500 m 149 $ nothing poor I excellent 3
Linden 1200 m 60 $ internet, tv excellent 3 poor |
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Model

User1 - distance evaluation = good evaluation = excellent
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Model

Uzivatelovo ohodnoceni vzorku objekt(

i
A
) et > [0,1]
_____ v
#1 a T Uceni
data, i = T uzivatelovy
R _________ @ == kombinaéni
;, """"""""" #2 funkce
n
u
(HDI , AJ|) - [0,1]

uéeni uZivatelova usporadani atributt
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Top-k dotazu TOKAF a
viceuzivatelske indexy

Diplomova prace Alan Eckhardt
+

AE, JP, PV



Implementation

Experiments
Fagin's top-k

+ TOKAF

IGAP-ALEPH

KEG 071122
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Using indexes for ordering of
an attribute domain (1)

e For top-k search,
attribute domains have
to be ordered

According to a fuzzy
function

e Using an index for
numerical domains

e Limiting fuzzy functions
Intervals of monotonicity

For easier representation
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Using indexes for ordering of
an attribute domain (2)

¢ Using pointers to the index for ordering
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Otevrene problemy



* Integrace nastroju

» Uzivatelske experimenty
* Prenesitelnost

» Obtiznost zdroju

* Mnozstvi lidskeé prace

* UcCeni ontologie

* Automatizace

* Velikost dat, Cas odezvy
* Presnost, uplnost, ...
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Dekuji za pozornost



