e

O A@R#a@#: s, 76, K5, HE, AHifF TS5, I 25t
FHBRAARD4E ERARA,; ARFEESZILZAARELA, R4
R BN CEATE TR EITAMARNMATEEB. 4. 724
P4k, RANBEE—~ESEZFHRERE AL G

O 42 % 45 o %144
B HEART: I %
B e %1 ChinaHadoop
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P&

% L4 & WA
& KB E
um/\éi 3
ES M RN
23 2 F: 4 A Elasticsearchsz 21 4 £ & L 44

RN AEARE TS l 2 v WL
n

9|_
: W
g

Hir



A A

1% 3L 4% & WA
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XA ih % Vs, K iE KB

FRABEEXNZAGHRRERFTREA
Bzt A~ % K« 4T (Query model)

B =zt & Z #14E ¢ &5 (data model)

B« & = ¢ (matching technique)

1z A48 % (IR) £ 4% 21 X 1% 69 4 % (document retrieval)

B A i 425 & 635 ok 4 A (lightweight syntax-centric model) & & A 7 ¢ 44
$ERFRBROAR, PO S £ F i) £4td 8K LA
(bag-of-words)

B =zt £ 474 % (topic search)# % 184F, Bpéh 22— /24040 % 4a % ¢4 X 4%

B affipxt@rd iz 846, FK

BRI A T ARETINE I . : 1] =t
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XA ih % Vs, K iE KB

# 3% % (DB)Ae 4212 £ + R % 4. (Knowledge-
based Expert System) =T s4 42 4 & 4o 4 o4 65 & &
(data retrieval)

B AAA I ERGRAUERATAPGEX

W F| 23 2 9 A 6] 4G Ao 1B LK T

B AFE RGN

IR RO F R R S RO O S

RN AEARE TS l 2 v WL
n

9|_
: W
g

Hir



O &L £ AR AT 4 & %E«4 L (meaning).
O 4 A REIELHAHAG
O &% F 44 (Linguistic model)
L ECEER Y BN EN
B 5 % % 4. (taxonomies), Bl X <4 & (thesauri)
O 444 A (Conceptual model)
B zf403% (universe of discourse) & 9 +& ¢ 7 % (Syntactic element) & %
B A 47 (Interpretation): A% ok 7 % 2| 4% 69 8 4
O k%48 2 (expressivity)
LR 3R CE- g 2 OROF & )
O # &4 (formality)
B #4482 & T+ & «9(computable)

BRI A T ARETINE I . : 1] =t
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B R 2E

DB#KB % 4.4 T T ¥ A E LM %, 4 4

B a2 BN G N\dLGEAL, #ld

B ERA

B RDF(S)#OWL ¥ 4 4242 42 4! (knowledge model)
B 243 ELEER

AT ELNRL4 4 ETEETROGEL N R4 %
B2 FRGELHBY, sl t 4% 580

B 4% 3 # 4% (RDF) s~ 45 R4 5 46 £ #

B REFEL G thibd b

RN AEARE TS l 2 v WL
n

9|_
: W
g

Hir



B HE - AEH

Eo R EES

s

4RI

F A

- £ 47

¥

*ARiES

o AMNIEE

* IR-style IT Be.&HF 4

* DB-style #% 44 It fit.

* KB-style IT ft.fe 412

* 98 T AL
o A Fu RIS T
RS

o & X Rk
o 2 X Bk

% Jh(incentives)

4297 % 7~ (knowledge representation)

Nt

A%

X #% % 7 (document representation)

BEAMFTERAELBEE NS

E
o j/
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B & H#AHE—

B HMiFed L HIEGT AR LM

# #Web# &

B 4 & K@GWebip & F bk 13 LK o H32

B | A\Web t ¢ RDF # & o OWL A 4&

B 2 A4%LEATIRGRG, FE2HEFGFE, RamWebs
BARETEA, fehbXAH A laLtGaLEAE

x #5Web # £

B BELEFELLEBRAEEARIRL LY, U@ AH s P4
AE R By, A GMIMI R DB GEE

A A

B attkt AR GHE

B afiPAGHK

BRI A T ARETINE ! . : 1] =t

ChinaHadoop.cn



&S #EME
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+& L Web # #&EWeb

BEREHHLGR R E Aottt — R
BBEOELFE 4 AR RLG#EAY P A Emf
9

B R [ % % (actors) r — a6 K% 44 iC &

B 5  K 45 4 L 49 A3
EXAETFAENGIHEEST, AGHAENAA
0 7 K AL AF

W3CH£ B = & 15 5 Fo 5L 69 47 & 4L

WS(“” Semantic
v ||\hhab

RN AEARE TS I:; :

9|_

ity

g4l
Hir



F| A 4k 5 # 38 st

Horton Hears a Who Movie

Search

on He

ars A Who

58’ Hortor Movie

Horton Hoars a we ’ ¢

. Rewews **** (173)
* MPAA Rating: G

Dr. Seuss' Horto 5 : 2
8 e * Running Time: 1 hr. 28 min.

Or. Seuss' Horton H

Horton Hears a Who'

movie ove

Resex
Fiickr Web.org

: F
P

| si0¢ VA Revys
A

*/ ooen % /Buda
Gudes o pest
+ T\ BME
Virtwoso
Sponger eorints
e * 2 vew
%) castie
ROF Book .
.

Mashup

Hamolo 4 Chem
Gen

| ome —\
Symbol |
i -

As of March 2009

Y BRMIFTIR N ZRZXE I LB

A

P Horton Hears

OR. SE * Release Date: March 14th, 2008
&= acmemovies.com/hortonhearsawho - Cached

Greaﬂ'lfaH of China

g rmmu com) - Transiat
s3221 mytes

5448 Goo

= this page

i

iews - Wiite 3 rev

"

clopedia

Great Wall of China - Wikipedia, the free en
en wikipdia rg i Great Wall of China
cn

. br
Iy it g an bt

- Defense of the Great Wall - Rammed earth - Great Wall of China hoax

Great Wall of China. Greau'\lamuurs Facts, History Photos
ware: rz velchinaguide. reat_
Ghins Great Wall in

aps.

Cature» Word Herage Centie s The List -

iscovery & research, news,

n Grest Wall

story.

hy sloping area in Barangay Anonang
mwm,rmu;n ing some three

Grenl Wall

reatwallont

-

Liangsing
1

| Map dom 2013 Autotiaid

aurestans

stone,

northern borders of

D0em - Seeall

Reviews
4.3 dkdkkd

Wore reviews:
sosmotourist,

345 Google reviews

china.travel, foursquare.com, yahoo.com,

People also search for

ErMas

Tisnanmen  Terracotta
A

Bk =21
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#hol—TH L4

,/SWE\ 7 ™ Sem- Wik~
| \ Web- compan
| Ramu 4 | LBRIS ) e y ROR
» \ ohloh —
\ _# (Doap- — y " —
— Music- space Scmm/ [ Resex | \
/ brainz -——.‘ Auduo \ Flickr Web.org 9 \ b~ \EutcomJ
( Myspaoe 1 | Scrobbler || Qoos exporter \ — . A
| Cnnlum e RIT ) et
\ Wrapper Corpus/ I | Toulouse Jq A Y
=\ TN / \
\ A N s)_):r RAE |
/ =4 /BBC\ ED(\ Crunch FOAF AcM | o2 )
N Jehn sioc Revyu | N 7 -
I \ | Later+ || Base profiles | il o
}Plamm\ l]amandn, \T.UD \Pccl Sites -~/ Gpen- | \ % vy = /Bude
‘\Dala \_ Guides | oo > A o pest :
~ — e ~ \a \ BME
K] . ’ o T / pmjm N flickr b ‘- \
= ub [ = | wrappr \ /
Ve \ Guide "l names | vituoso [ pigg ¢ |
[/ BBC \ o~ \ y SDunger \ / | eprints |
Programm | - T S — ¥ & \ “
IL ges | 4 Open /4‘ - ). o
\ Rt - Calais L £ ® Y New-
[ i \ / \a= " ecs - )
— | riese | ,—,\ { [ Y - castle
——t \ / | | y
S\ N/ I@ g \5 % o ne ) N
[ Gov- |} St \ tune 00| | — .«
Tk ) ——y NS ~— | Meshup | i
N Ve G - | Sy 3 ]
— \ { lingvoj Freebase \ £ / » 1BM |
;‘ us \ \ N . \ | Citeseer |+——=_""Laas- | T\
Census > = (, bere ) \ y / \ CNRS |
Data N o Hannover | <[ UniRer g
\ 7 .
UMBEL A ' | Y oae //'\ / .fu
- ) —
’% / \ Berlin y ‘ T ] I, \ - \i[/
< A [
Open a7 { — K / UniParc q—-7/ N | Eonomy;
cye s f
Banw > J | 5? \

N (omes
| Symty@ﬂ

‘/" Gene

Ontol@

=% %//\)
Ot 4B #FAZRKEAMEHET L
Fo o Al fa ALK Ao KR #7485 K6 A 4L % 3E L

Query
v oV v

Data Web

vy oy

Answers
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# 52— FHH

/s / \ Sem- wiki-
( f \ Wes- company
. \ R J | LIBRIS | Central RDF
/_, \‘\ { e ——— ohioh e
_.4' oap- / L
SW' PerSOH V= suace %_/_’ \ / JRCS—— \‘
: ’ ‘ brainz -—_1. Audio- \ - FHEE==F | b org ) - X T | Eurteom |
[ Myspace i | scrobbler || apos exporter |- — \. /
| | ( ]
\ Wrappe” o T Lt ‘.Tnulﬂu;c_“ — N
1 uf
/ \ /BBC\ an:\ o / Y 4‘* r* ;Eﬁn “
\\ | Base profiles |+ 5I°C Revyu I ACH _T "N dF
P‘ ayc | Jamendo Q@ \f’ \ \ -~ . % v h /Buda-",
nj \\ \ Guidcs ‘4-"--" o I » pest
SCHEMA-LEVEL ™ y A — f R LR\
,.—, Pub [ Geo ’ ‘ )
Guid "l names Virtuoso | Pisa \
f BBC 5 Sponger
‘. Programm .‘ . p—

\ es / / &
— | riese

/ io
j=]

[ Werid™ inked A= —— s | castle |
o !/ (o, \ono Jo a3 oA b, 2y ) TN A
Ali n H \ "“'\.‘ S’ ‘\Maug::- L See™ ‘5 hﬂ Corgy N —A N | Wi
91 Dbpedia:Professor =R RN /; p | Ror oo 1/

J = Al reebase i \'. o /’, = l ./V T \“ . ’,‘f' "‘l
I comus [T wac = %/4 I 711"“01/' : h / v \\ 7_\ e | "‘\ I,B M
\ D/ wardnet 7 \ \\/"\ iy ‘Hannuver SN (e ) e’
N .,_7_,// UMBEL [k SEEEE?ES ) T ‘/7/\ /u -
%/’ 4 \‘ \\ ‘ik- f\ Beriin ‘_" o W f \ — '\/ \
- . | LinkedCT | n N A UniParc  fe— {
DRI eyt = ">7 )
/H 7I\ ' "/?/Genem ; _7-\/ ~4N \ .
=) oAl
o ¢s / Ve [ pram =3/ Probom |
‘‘‘‘‘ \4’" Gene &
Dblp:~ley/db/../author

\“”,'_m — ;m/ 7 %‘/}K}

[ =t # 32 Web ¢ 4 2 F] Al & KA 3 g 44|
B %454k (4 ZRDF4t 4 )
B ATE £14E%RFHE 5 E G £ o 4B
B 4H RO KRR KB R GEN SR

As of March 2009

SW:/en/rudi_studer

DATA-LEVEL

Dbpedia:Rudi_Studer

Dblp:Studer:Rudi.html

Query
v Vv v

Data Web
v Vv v

Answers

BEAMFTERAELBEE NS
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#E3— R4

1° | “Find action films directed by some
4 Hong Kong film director and
starring Chinese martial actors”

ORAFPERGEATARRE
m Ar~R F]bm/\%é$li%i
B AFPSFIARREANRTRATHEK

w44 IR € A A A BB A R I ouery
s UA#HHF AT iLE Kfo £k 32 AR AR
© A HBATHA Jaie Web
o R4 R iEWE A4 G TN Answers

BRI A T ARETINE I . : 1] =t
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X £ 2,

& AL Web44 % 7| %
B A4k 14 %: Swoogle, Waston

Swoogle

semantic web search

ontology document term more >

W wuts

exploring the semantic web U

Searching over 10,000 ontologies Vhat is it? - Submit URI - Website

= Blogi=
Search Watson

Search Options

marual o news o fag o  web—serwice o submit-url o sw-archive o feedback o  swoogle2005

Swoogle ®2004-2007, ebiquity group st UMBC
Thiswor is licensed under a Creative Commans Attribution N I-Shareslike 2.5 Lisense

BRI A T ARETINE I . :‘ 1] =t
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X £ 2,

1% L Web4¢ £ 3] &

B Gateways: Swoogle, Waston
B 524k 44 % Sigma on Sindice, FalconS

U

indice Falca{\s

Sindice - Data Web Services Search Submit Inspect Object Caoncept Document

Billian p Search: & term € property € advanced € SIGMA

Search Objects |
Type one or more keywards ar URI m

hune

Examples: tim berners lee [by URI], michele, deri

Searching on about 64.74 million documents,

Subrnit URL - API - Statistics - FAQ - Contact us

@2003 |nstitute of Wieb Science, Southeast Univesity, P.R. China

BB RAEANETINS q 1] =t
ChinaHadoop.cn



X £ 2,

& L Web4¢ %

B Gateways: Swoogle, Waston

B s24k4¢ % . Sigmaon Sindice, FalconS

B # #Webid %£:. SWSE, Hermes (SearchWebDB)

-
T+ Hermes A % ContactUs (D Help

Compose your Query

Example Queries

Links between data sources

Search
Previous searches Popular objects
* how to make pizza o Document
* weizenegger » quid.9202a8c04000641 f8000000000...
o OWL e Thing
o claudia « Opperman
* Pronto » Boolean_satisfiability_problem Suggestion
* paleoconservative e supernova
* semantic web browsers e Yilan_Cit
* movies e Uranium-235
o xml e Semantic_analytics
« functionalities * Saint Peter
Result Type
SPARQL endpoint available at http://swse.deri.org/yars2/. -
For more information subscribe to our mailing list.
Search

BRI A ARETINE E [I[Eg==
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X £ 2,

R VN

B X FIR: Sindice, FalconS...
$—H BT B AR &, A XAHIEAITH T
# F 4L

B 5 TAEE, Tiz ¥

Wbk A R 48 A3 4

BT 45432 4 £ egselect, joins % & /&

RN AEARE TS IZ UL
n

9|_
S g
g4l

Hir



X £ 2,

= R G Ak
B X FIR: Sindice, Falcons

B % FDB: Oracle#§RDF3- £, DBZéﬁSOR
AAb b Feb il hok, U E B AR f b4 H IS E
F 219
3 19 - 44 Ao 17 19] 4 B PR
EA AR SR G M A
fie ‘é # & 8 2 #selects, joins,... (SQL, SPARQL)
K 2t & % &8 F (3% $ &6 /A %)

RN AEARE TS IZ UL
n

9|_
S g
g4l

Hir



X £ 2,

RN DY)

B £ FIR: Semplore...

& FDB: OraclesyRDF 4 £, DB2 SOR...

& 4 774t (Native stores): Dataplore, YARS, RDF-3x

SETAE%K, TizH

£ IR 44 % H A

4 42 DB g selects#ejoins
TAHEHBHRALEENR LR ATBR K E 6 5144
52 & GF 3 & /A bR 1E)

EAN$E S5, AT

BRI A T ARETINE I . :‘ 1] =t
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5 4k Fo & 3| (Semplore)

O Z AIR% S| k%718 LK%
OIR&FIATF AT e
R
B 2 & (field), sl 4, 4242, &%, & X
H 4<% (terms)
B Posting list#=Position list

Table 1: Translating data into “Documents’ in IR

Document| Field Term
concept, (' text tokens ¢ extual properties
relation i : el 2w COperties
C Bk BROF##AREL _
individual 4! # fieldsFeterms 49 2 1 A% ., © 2
, all ms e (7, R7) is a
objul triple 1. data
text tokens in textual properties of 1

(I =210

BERMFRARELHE NS I o )
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ENZ R LW —F T AP A

#Eile=na
(Jackee_Chan, rdfs:comment, martial) (Heart_of Dragon, starring, Jackee Chan)
(Jackee_Chan, rdf:type, ChineseActor) ~ (Hitman_(1988), starring, Jet_Li)

(Jet_L.i, rdf:type, ChineseActor) ! }

Term Field Posting list

) text
martial Jackee_Chan
. type
: ChineseActor Jackee_Chan | Jet_Li
Jerm index
~ subjof
starring Heart_of_Dragon IHitman_(1988)
Position list | Jackee_Chan Jet_Li I
ERMEFRATARETING E JCJhl_ §I§: ;—T— i)
inaHadoop.cn



At 2% % %317

ERMEFRAEARETNS [1[E 2=
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¥R —2 25 %3

(Donnie, type, ChineseActor) ------ > Insert “Donnie” here
e
: type

ChineseActor Dmieie_Ghan | Jet_Li Ling Michelle

_ text
, martial Jackee_Chan
Jerm index

_ subjof

starring Heart_of_Dragon I Hitman_(1988

Position list | Jackee_Chan Jet_Li I

Bk T aEEFTHM, FAILEAZE 2 42

BRI A T ARETINE ! . : 1] =t
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AT hGRIT A

Insert “Donnie” here

T

type
ChineseActor P

Dxokeie_(Ghan Jet_Li

type
ChineseActor A Ling Michelle No need to move”™_"

Jackee_Chan

: subjOf
starring Heart_of_Dragon I Hitman_(1988)
Position list | Jackee_Chan set_Li |

FR3A, $hRE M, B @Sk A S

BRI A T ARETINE ! . : 1] =t
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";i "j‘- i&#* «!7 k«'*

LA A

liéﬁ#%%iéﬁ%%wﬂ k # 45X s
% 3| X - 9 FF 44

BEat, 236358 %65 E T4

MR AEERETNE & 5pa

ChinaHadoop.cn



r SIEEACE S 1EX.,

3000 -
AA%E 43, % r
. = b 2000 - A
5' ﬂd- ’6] k% &ljh 155 % _» =@=Semplore

A€
J f‘n\
: S / —#—RDF-3X
1000 .

Loading and Indexing Time (s)

] == SOR
500 -
2000 ] ]
Index update I T L L L.
- ] V. 277 547 825 11.06 13.82
Z 1500 .
Py : Number of RDF Triples (x10)
E ] ~§-Semplore
20 1000
7z ] ~4—RDF-3X
E 500 -
=== Semplore with
. incremental update

277 5.47 8.25 11.06
Number of RDF Triples (x10°)

BRI A ARETINE E [I[Eg==
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B A Fo & 3|

00— /AN K ¢ # 42 4 #: Ascending Integer
Stream (AIS)

[l oo A% & A 4% 1%

B Aakwth gk (f1) 4
m J=2 % 4 5: m(S1, op, S2)

B A & % X+t & (Concept Expression Evaluation): A(C) /
A AmericanFilm N “war” )=

m( (type, AmericanFilm), N, (text, “war’) )
B £ % 3+ £ (Relation Expansion): »(S1, R, S2)
{y|de: e S AN (x,R,y) ANy € S} Needs Implementation

|

BRI A T ARETINE I . : 1] =t
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Datap I 0 rer A Scalable Search Engine for the Data Weh

|a|:ti|:|r'| . Search Mew Query l Sample Queries |vJ

L L

Categories

L i "action"
s director 11 Hong Kong film directors

w ctarring 11 Chinesze acors "markial”

Hong Kong
Film Director

Heart of Dragon
"heart of dragon (long de =ind is a 1985 hong kong action film directed by sammo bung, assisted

Seled this itermn

http:ffdataplorer apexlab. orgfHeart_of_Dragon

Dragons Forever
"dragons forever (yu98dbhuefed\uy31b\usc06; fei lung maang jeung) is a2 19288 action movie made

Selact this item

http:fidataplorer. apexlab.orgfDragons_Farever

Wheels on Meals
"wheels on meals (kuhud0e0ichu0101n chiul113)is a 1984 hong kong action film directed by sammo

Select this itermn

http:ffdataplorer apexlab, orgfwheels_on_Meals

My Lucky Stars

kong action comedy, directed by sammo hung. it is the second film in the lucky stars series \nnthe

Seled this itermn

http:/fdataplarer apexlab. orgfMy_Lucky Stars

Eastern Condors
"eastern condors 15 a 1987 hong kong action film set in the aftermath of the vietham war

Selac this itermn

http:fidataplarer. apexlab.orgfEastern_Condars

Winners and Sinners

Selac thiz itermn
V'Y 0 =2 1087 kmen lemmn |

4 ToP category(s0)

1 cantoneze language films(48)
1‘ Hong Kong films(48)

4 Martial arts films(25)

i‘ Kung fu filrs(13)

1 action films( 3]

i‘ Action thriller films[7)

4 filmsi4)

4 filmsi4)

4 films4)

More

Related Information

s directar( 507

e ctarring(50)

e languagel43)

e writer(42)

- country( 41

Ey producer[36]

s rnusiclz1)

Wy cinernatography(19)
y releazed(18)

e distributor(17)

More




do TR F| A R ENHEE

gﬂ % S2 = (type, ChineseActor M “martial”)

ChineseActor

X (sétstarring, S,) M “martial”

arring

1 — “ H ” _—
S1 = (type, “action”) s, = M (s,, starring , s,)

action s, = X (S5, directedBy , s,)
director
> (s, director, s3)
HongKongFilmDirector
JH ';gl{/;*‘i'f?'f,ftf@}fl & S1 = (type, HongKongFilmDirector)
178) A |
BB AR AR E TS E [I[E =2t
ChinaHadoop.cn



xR & & qAr £ (£ #HHLE9)

Single-atom queries (QC1) O—O

Star queries {QC3)

Qgppe2

PREFIX res: <http://dbpedia../resource/>
PREFIX prop: <htip://dbpedia.org/property/>
SELECT ?x

{

res:George_PC3All prop:academyawards ?x

}

Path queries (QC2) O—O—10O

PREFIX lubm: <http://www.ex.. #> Quypm?
PREFIX rdf: <http://wwww3.org...rdf-syntax-ns#>
SELECT ?x
{

?x lubm:takesCourse ?y.

?b lubm:publicationAuthor ?x.

?b lubm:name "Publication7".

<...FullProfessor5> lubm:teacherOf ?y.

?x lubm:memberOf ?z.

?a lubm:memberQf ?z .

?a lubm:telephone "xxx-x00-000(

Tree-shaped queries (QC5)

Quupm>

PREFIX lubm: <http://www.exam..#>
PREFIX rdf: <http://www.w3.org/...rdf-syntax-ns#>
SELECT ?x
{

?x lubm:takesCourse ?y.

?z lubm:teacherOf ?y.

?z rdf:type lubm:FullProfessor

Entity query (QC4)

BEAMFTERAELBEE NS

Qppeb

PREFIX dbpedia: <http://...Category:>

PREFIX dbpedia: <http://...Category:> | Qwer12

PREFIX prop: <http://dbpedia.org/property/>
PREFIX rdf: <http://www.w3.../rdf-syntax-ns#>
PREFIX skos: <http://wwww3. org.../skos/corei:>
SELECT ?x
{

?x prop:starring ?y.

?y skos:subject dbpedia:Action_film_actors.

?a prop:tarring ?y.

?a prop:music <...resource/James_Wong> .

?x propdirector ?z.

?z skos:subject dbpedia:H..._K..._film_directors

PREFIX prop: <http://dbpedia.org/property/>
PREFIX rdf: <http://wwww3.../rdf-syntax-ns#>
PREFIX skos: <http://www.w3.org.../skos/coref>

PREFIX xsd: <http://www.w3.org/2001/XMLSchemai;

SELECT ?x

{
?x  prop:population "25089" A <xsd:Integer>.
?x proparea "428"M<xsdinteger>

L uss
ChmaHadoop cn




A &4 £ goa & ot ia (£4)

LUBM (1

Query Class LUBM (1000) DBpedia
Dataplorer RDF-3X SOR SOR (cold) Dataplorer RDF-3X SOR SOR (cold)

Qc1 1,485 2,409 494 3,240 550 646 1,543 11,181

c2 277 4 . EYEN 1,171
Q % 75 T A K K it 5w %
© | |1 sreedit @b i@ m AT kAT | 2
Qc4 556 ohy /& AF 9] . 5,998
QC5 463 ;iff:‘- Fo B4 £ % X 6§ ﬁ\.ﬁ%ﬁi EZ &A% H— |00

N3 E

4

10000 10000
1000 - B Dataplorer 1000 ® Dataplorer
100 - ® RDF-3X 100 - ¥ RDF-3X
10 - SOR 10 - SOR
o = SOR(cold) 1- " SOR(cold)
QC1QC2QC3QC4QC5 QCl1 QC2 QC3 QC4 QCs5
EBRNFRAEARE TS E (I =210
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B4 &

Ji % 4 4% (quality propagation): — /7%, % 6§ o~ 4%
TuhAXALR Z(Quality) B &, K 440
BRI HRANpHRRAMAEZLEAAETE
MR Eo

Blde: ZFHERTH L4 “BE WLEZL4L%
HHEHAAMH, FRAY S ZMAITT GO, BAHLG
HELALAERARY ‘Y% 54kt

RN AEARE TS l 2 v WL

9|_
g4l
Hir



M4 B (%)

#ERLHS: BRETN, TERIPEOHT. B
B, 4o ZHESGHE, LEMLALAES

Blde, 5 “HF|IA ZRLKIFE TG
#” , CMUUC/# %£.#] 4 IBM 2 3t /4 47369 4L 44,
RACHNAARSIOE R ZHEFE

& MAF £ E L% 2 $8 4 (monotonicity)

BRI A T ARETINE I : 1|1
China

A
4
Hir



e T KSR BLLFIAARAETF?

O A A%k

B 1 ERAER )
¢z field f Fo termt, b(f,t) A4 Bk % 3| ¥ 44 % £ posting list, # # & — A~
Ascending Integer List (AlS)

B 2. 2 # B A m(S,0, %)
S, #« S, & &ANAIS, m(S,n, %) +H£S,and S, ¥ x £
4% % 4R4AISS, u(S.R) #HH %4 {o|3Fs:s€SN(s,R0)} #KHAMKA
AlSiz g

O /S~ #&4%E S ={(d,04),(ds08),(d,0.6),...}

B 5 NAISH e — N1 2o 4, A & Scored AIS (SAIS)
Bl 4o, S'd)] = 0.4

B 1.0 (ft)d = RSV(t,d)
RSV(t,d) in [0,1], 42 & TF-IDF++ A d w.r.tteg 4a £ 44

m 2. (s'msm Sild - Sild S’ #=S°, & & ANSAIS

B 35, R)o] =1 [Lusesnono(l =) &8 %% 2 L

BRI A T ARETINE I . : 1] =t
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i Search H Mew Query ]

[ Sample Queries |vJ

ChinescActor

Hong kong film directors " ﬁﬁ\% M “martial”

. At
Gtaon” %

©

e director 1

g starring 1t Chinese actors "martial”

Hong Kong
Film Director

Heart of Dragon
"heart of dragon (long de zind is a 1985 hong kong action film directed by sa

Select this itermn

hung, assisted

http:fidataplarer. apexlab.argfHea

UI'EIQDI'IS Forever
"dragons forever (u92dbhuafadiur 31k

thiz itern

http://dataplarer apexlab.arg

Wheels on Meals
"wheels on meals (kuhul0elichul101

http:/idataplorer. apexlab,arg/wh

My Lucky Stars

kong action comedy, directed by sammo hun

ect this itermn

http:fidataplarer. apexlab. arg/My_Lucky_Stars

Eastern Condors
"eastern condors is a 1987 hong kong action film set in the aftermath of the vietham war

Seled this itermn

http:/fdataplarer apexlab. orgfEastern_Condors

VWinners and Sinners Select this itermn
e - e H filrn_dirartad and cocwerittan kv cammo kono it saeas tho first

Categories

4 ToP Category(50)

i‘ Cantonese language films(43)

4 Hong Kang films(48)
4 Martial arts films(35)
4 Kung fu films(13)

4 Action films(9)

4 Action thriller films(7)
4 films4)
4 filmsta)
4 film=ra)

More

Related Information

sy director(50]

e starring(500

ey languagel(42)

e writar(42)

e country([41]

sy producer(36]

e rusic[21)

sy cinernatography(19]
wy released(18]

s distributor(17)

More




MADBpediadk &£ ¢ i 469 &1 # & &

[0 QS14, 450044 £ 4 % ¢t % 444 simple

L QS2, 41,242/ E 1 A R Y Ry T & 40 EH
[ QS3A 28T NNE A —NN%£ 4 69 1R 4514
[0 QS448. 421045 A / 42 4% € 9 A1 4k £ 20/ 444 ‘

complex

BRI A T ARETINE I : 1|1
China
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4
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#.QS34QS4 L 6§ £ - & F

0.6
QS3 QS4
0.5 09 -
_ 0.4 == Dataplorer o =& Dataplorer
g . =0 E()tR-l-(;reXt .§ '_\_._.‘K‘—H\- -8 SOR+Text
[+~ xtenoer g Extender
02 Xi S Lucene E 0.5 ‘(/&\ \b\ﬂ\ ~4~ Lucene
0.1
* 03 v
0 1 2 3 4 5 6 7 8 9 10
04 0.6 08 1 n
Precision P-R Curve and P@N
low high
Lucene SOR+Iext Extender Datapldrer
AN I7 4 Lk 4 Fo BE A
B0 F 4% 4 A
ERMEFRATARETING I z:‘ I\ Fe 5 PR
ChinaHadoop.cn



&M AT & ¢ H 8EWeblg £

AT &4 ¢ o R Fo b 222

AF g4 rilfosri

B g ttagd S BAHF—R
B g4 ttamag P sndi s i8ans
fik

£ 44 B %o(Structure-aware) #5 %
4] 4 32

B &R

B 1) Ribdd @A &6 &4 e 1B
B 2) @& it %4 (pruning)& $joinF=10

Structure-aware Query Processing

Structure Index Data Graph
Matching Matching
Combine
v A
Que.ry - Retrieve
Pruning >

443

< N <
Structure Graph Indexes
Index SES

BEAMFTERAELBEE NS

Igmiﬁﬁ

ChinaHadoop.cn




# B 44 # & (RDF) sk 2 & ¥4 3]

# 3% | 49— /) F (e.g. RDF data) %t #gstructure index

[ 434 & 3] & 8 A 4+ £ (extensions) &) £ fe ¢ 41 2 9] #5 %

% 48 %,
O 2P REBEAEA‘aRB 44, pLAtar 65 (42
Fo 4% & ) %12

O #4473 e 2 & F Z 4 (bisimulation)
O g4 ki A Hm L L (EN)

BRI A T ARETINE I . : 1] =t
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1 B & & 7| A gk = B

&4 %3l — AT 4] &
name name
EG(KIT, Stanford University E1(uni1 uniZ)

Stanford University employment

employment employment

E2(perl perb) - E3(per3 perd pers
SUpEvises sSUpenises

author

authar / prize

@ @ = EG(Turing Award)
type label -

O #A%ssa L4 gfjoinAgdh £ cidi

B A4S BLteRREATOLENGLEH L]
U f#Ecdmasdih it ErE&sEs

B A4 4z <2 (non-distinguished) # & ¢ ¢4 4 75 &4 3F &

4% ﬁ;;eﬂ%?ﬁojom%z}.ﬁ\% A ERPHAERDS T L
1Rty B 1 R 4K, Bp % & Fo4z <2 (distinguished) ¥ &

O £ & BARIOFF 44 Founionfejointe /£ ¢ :k £

author

Turing Award

BRI A T ARETINE I . : 1] =t

ChinaHadoop.cn



100000.0

10000.0

1000.0

100.0 +

10.0 +

1.0 +

0.1 -

F 16

SP mVP

L
L

O

SN M T OO O~ 0 000 14 N OMmMJIT 1 C
O OO0 oo oo o0 dddddd o
UUCTCTCTCT%

Total time in ms on DBLP

A 18— &k

100000.0

10000.0

1000.0

100.0

10.0

1.0 +

0.1

fo K Fade g £ 4244 4

idx match  mload(VP-SP) join(VP-SP)  m# removed query nodes

gl 92 g3 g4 g5 g6 g7 g8 q9 gl0 gll gl12 913 qgl4 qi5

Time of separate steps in ms, #pruned query nodes

s 5. SPAe & A 4 B 5 AVP
o F 5 7 4#(4-15),SP24£8-942, = T4 £ 44.5P&

HFRERGEN, d R BRI LGFHTHE

BEAMFTERAELBEE NS

Eﬂ&#ﬁ

ChinaHadoop.cn



hIBER, SHEAAGHITTHSE
1
i “Find articles from Turing Award winners at Stanford University”
I T

Semanticweb.org  DoT DBPedia
~1Mio 15Mio 110Mio
SWRC
GeoNames Freebase ~1Mio UScensus
70Mio 63Mio 445Mio0

' R
« DBPedia #,4 5 Turing Awards winnersta % ¢ # &
» Freebase 2,4 Stanford and it‘s employees # % &
« FOAF profile &, 4 Hpeople (from Stanford) fa % ) # &
 DBLP: &,4 A # x # # # (of publication from Stanford)

BRI S R ARETWE ! I F PR

ChinaHadoop.cn




Hermes — Pay-as-you-go# #&\Web #& % 45 4

1. Integrate data sources (offline)

SWRCH# SWRCH SWRCH SWRCE
Topic SWRCH Person sematioweh SWRCE Ry Studer
< )5 worksOn () C worksOn :
SWORGH mapping | mapping |
Confrence HSWORG# SWORG#< >£ C
SWORGH Person ~ ISWC2008 SWORGE

“1swe”
chairOf

Schema-level Mapping

chairof
Data-level Mapping

SWORGH
Rudi Studer

2. Understand user’s need 3. Search and refine

d Select a query d Refine or navigate C)
N A A

C) Input keywords

Results
L Rudi Studer, Semantic

o SWORGH
Conference s y
e SWORGH Person Web

Suggestions
Affiliations

v

v
v

Graph Data Processing

Data Graph Summarization

v
Element Label Extraction

}

Graph Element Scoring

\4
Mapping Discovery

\ 4

Indexing

Keyword Translation Distributed Query Processing

K rd M i Query Graph Result Combination
eywo apping Decomposition & Ranking
\ 4 ‘}
Top-k Query Y
Graph Search Query.PIf':lnn_mg > Local Qu_ery
& Optimization Processing

Ly

SRR 443

Internal Indices

Keyword
Index

Graph Indices

O

Schema Structure Mapping

Index

Index

Index

BEAMFTERAELBEE NS

Eutéffi"-llfe
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%o 12 &b A~ T 4 R 42

Matchers: name matcher, number matcher, Bayes matcher, ...

/

Match workflow —

A
Matcher 1 |

--- Mapping Combiner --

@ = Matcher 2 |
/| Matcher n ||
-

l\flapping>>S >i
Operato election |

Same
mapping

\

Matcher Library

Self-Tuning

Matcher implementation
(e.g., Attribute base

Match workflows

* Matcher parameters
* Matcher selection

* Mapping combination

 Mapping Repository>

* Association Mappings

+» Same Mappings
(- Same Mapping

Combiners: merge, propagation

BEAMFTERAELBEE NS

Qmi#pﬁ

ChinaHadoop.cn



ko2 B o X T ik A~ K

K F 44 o & 44 (threshold)

277

Sy,
& Yo Non-
7 Duplicates

-
==

—
—

—
—
—

Non-Duplicate

BRI A ARETINE E [I[Eg==

ChinaHadoop.cn



ka8 Bk A~ % B P 8K,

#H £

B ASHNAGARETFTREMHALABOR, #k
T R

% ¥ ¥ o

B A#HR T G HBEFom et E

& 4T 8t ¥ 4~

FYSE VLYV

BRI A T ARETINE I . : 1] =t
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7 B Lo 18 Bk A R AR ok A B AR

Eurberen

A Little Help from My Friends

IRIT
Toulce Ly

L S
With A Little Help From My Friend

Harry Potter and the Philosopher’s Stone
Harry Potter and the Chamber of Secrets
Harry Potter and the Prisoner of Azkaban

$8¢09 ¢

Harry Potter and the Goblet of Fire

As of Macch 2009

&z (0 °(0)° 0

BRI A ARETINE m [I[Eg==

ChinaHadoop.cn




% 7| (Indexing)

Extract literal attribute values of entities as their

basic features

Extract also their neighbors’ basic features as

their (optional)

@ Ex:Knows

25

“Thomas”

(I =210

BERMFRARELHE NS I o )
ChinaHadoop.cn



a3 (Blocking)

A AL 3£ A 4% 42 (rare features) ¢ 246 & T

LR S

1% 48 X 4% 41 % (document frequency) & Hk 4 4 /AN

LK 4R

HNEG B £ 3] 7] kot B — Ak

i = {i.H.C..{";}’ { ._L}
w, T
r = {ABEFKL |
y = {B.K, L} . vl
r = {C.K. L} ¢ iz
BERNFRAELHEIMNE E J.:Jhl'iésa%f E‘



% £ (Clustering)

L1 % g % 5 Compact Set (CS)
B 74— ANCST ¢ 524K I A R AAR
(] # g 48 & Sparse Neighborhood (SN)
B The aggregated neighborhood growth values are low enough
0 AFCS&SNAM A HEN2>- P RITE A
O 4 2 4&: O(n"3)

X A Little Help from My Friends
y With A Little Help From My Friend
: z Harry Potter and the Philosopher’s Stone I
|
Iy Harry Potter and the Chamber of Secrets |
: I Non-Duplicates
: Y Harry Potter and the Prisoner of Azkaban I
|
: w Harry Potter and the Goblet of Fire :
ERMEFRATARETING I : JCJhl_ §I§: ;—T— PR
inaHadoop.cn



L AVEANE - @ 1

F

. sk

. 4 &+ block 1,250,000

individuals in 10 min (vs. cluster

T2 72 3K KX W3

O R£
O 44 AlJaccard4a 4« 1 & &

1,700 individuals in 10 min) 054451
© KN <500 (R £ afiq < 0.35 N{\'\\
0.3
109 Fox A =
O 02 \ .
0.6 0.6 x —8— CS&SN basic
0.15
A\ \
0-5 0.5 0.1 —e—Baseline
@ T 0 h : —e
é 0.3 g 03 0 0.5 1
0.2 T 02 Precision
01 S 0.5
' 01 ’ 0.45 -
O T T 1 O : : ‘ 0.4 T
0 0.2 0.4 0.6 0.35
. 0 0.2 0.4 0.6 _
—&— Optimized Precision e Extended o = 03
—e—Basic . Precision O 0.25
—a—Basic & 02 \ —a— Optimized
0.15 —e— Basic
0.1
0.05
0 : ‘
0 0.5 1
Precision par e
BRI A ARETINE I : [ g=a4t=

ChinaHadoop.cn



I £~ 14 4 32

Distributed Query Processing

Query Graph
Decomposition

\ 4

Query Planning
& Optimization

Result Combination

& Ranking

4

Local Query

Processing

SR

Structure
Index

Mapping

Index

5
Graph Indices

(=] “q1 on Freebas;

|
| [Standford University{ !

(=] g2 on DBLP

g3 on DBpedié

m5EP.P.1)
T8 46 R AT

L Map join & 3~ & similarity join
O AR 70 s+ 569 SR gt R K AT 3
:§U “Hﬁ&é%}:;é'%é »

ql on Freebase m5 q2 on DBLP mé q3 on DBpeadia
name z ¥ fh:Person | dblp:Person || ¥’ X dblp:Person | dbp:Person || y” Z label
Stanford | unil | perl perl per? per2 | publ per? per3 perd | prizel | Turing Award
Stanford | uni? | per® per$ perS per9 | pub2 perS per’? per3 | prize2 | Turing Award
Mapping relations & intermediate query results o
BB AT AR E TE E & F PR

ChinaHadoop.cn




#K 3% T 2L 22

% 4 # &, DualCore 3Ghz, 8G RAM

#* %%
B 1.2 billion RDF = 748, 2Mio # 4% 2 & € # 4t #= 1,500

schema .z & & & 4
Keyword Index |[Structure Index |Mapping Index |Graph Index

Data Set Size(MB Time(s) Size(MB)|Si1ze(MB Time(s) Size(MB)

SwetoDBLP 1,060 5,400 0.02 2.22 1522 655

DBpedia 2,630 36,000 75 42.7 14946 7,522

Freebase 1,590 10,800 29 48.4 8736 2,268

USCensus 980 21,600 0.01 4.1 63195 18,948

GeoNames 4110 21,600 0.006 0 29714 3,431

SemanticWeb.org 7.35 30 4.2 1.2 53 5

SWRC 3.04 10 0.08 0.022 3 1.4

ERMEFRATARETING E I\ Fe 5 PR
ChinaHadoop.cn



F 16

# |Keyvwords Data Sources
Q1 |project, ISWC, person SWRC E 1000
Q2 |Studer, publication SWRC qé
Q3 |undergraduate, topic SWEC = 100 -
=T
Q4 |Rudi, proceedings SWEC E
@ I
» O
Q5 ftrack, 323 Freebase § 10 +
Q6 [Piocchio, film Freebase ™ F
s
Q7 |company. owner. “shopping center”|Freebase E |
Q8 |restaurant. Berlin Freebase < Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0QI1QI2Q13Q14Q15Q16Q17Q18Q19Q20
Q9 [“the day after tomorrow™, director |Freebase
— Queries|Local Join (ms)|Map Join (ms)#Local Joins#Map Joins
Q10|film, Titanic Freebase
. _ Q11 42.47 19.53 2 2
QIL1{ISWC2008.Studer, topic SietoDBIE _SW org SWERC
9 4
Q12|person. Shanghai, town ’ . . . . _
! J q 2 4 q 7
OrolRomm Sicbes TaProceedine SHEREGLEHEREALEE S |- 3
Ql4{tom. 1swc2008, proceedings ?6 - l_léé ﬂd- l‘al 83 82
Q15(lake, citytown, wood ) Map Join #E] g T Iocal j0|n I)l.?:ﬁl 301,710
Ql6|person. town, village ¢.064 2.063
Q17|restaurant, german Freebase, USCensus Q17 1071.28 429 72 16.371 16.370
Q18[album, town. mountain Freebase, USCensus Q18 1179.17 419.83 23.394 23.385
Q19(Frank, publications SwetoDBLP, SWRC Q19 70.6 214 g 3
Q20|Markus. report SwetoDBLP, SWRC Q20 62.47 27.53 274 873
S e N =1 =
BB AT AR E TE I : :‘ & F PR
ChinaHadoop.cn



™ Contact Us ™ Help

Hermes A Travel through Sermnantics

Compose your Query

rudi topic affiliation | Translate Search

Example Queries

Links between data sources
1. Keyword input _
2 % Person (semanticweb, Person (swrc)
2. Disambiguate (Translate)
or do a classic keyword search

‘Rudi Studer’
-~

""L” Show schema-level mappings

?a (Pegson) 1 out of S for “rudi topic affiliation”

affiliation 3
Y |sWork!§0nBy | Next > |
7¢c ;Toph ) Result Type
L ?b () >
Search

L Get Results J

Suggested query graph

Legend

Bl conceor [ veive [ Relztion

@mifi"-lﬁ'

ChinaHadoop.cn

BEAMFTERAELBEE NS



™ ContactUs (@ Help About

Example of a complex query New Search
Refine your Query Browse results from dbpedia (48 results)
Wt United States Score: 100 e
= ~ Gof Description...
BE Same As... ‘
<http://cbpediz.org/resource/United_States>
location (33) News York Score: 93  we——
region (33) Description...
district (32) Same As...
municipality (18) <http://cbpediz.org/resource/New_York> |
iy cardons Result display panel showing a page of =
settlement (15) Description...
village (15) Loy results with their snippets
group (14) <http://cbpedia.orgfresource/Caracas>
country (14)
area (12) Switzerland Score: 41 =
Description...
J Same A&s...
<http://dbpedia.org/resource/Switzerland>
wiki page uses template (4
page (44) Venezuela Score: 41 w0
hasPhotoCollection {44) Description...
subject (44) Same As...
wikilink (44) <http: /fobpedia.org/resource/Venezuela>
reference (41) i A —
sameAs (38) Refinement and navigation panel providing concept
depiction (33) g = . .
. and relation facets for interactive browsing ol
homepage (30) = ' 1 2 3 4 5 Next > 5
19

EMa’ ChinaHadoop.cn



&

[1 2 X Webit & # 2 &t R 43R
O fF %5 AR Kl dr 2 4

O &5 26 514k skdoHermest H 694 £ 71 % 2 #, X &
IS ot FaithilnstizgizE, IRESF 4200
2t 32 ¢ 37 & K

OTE@EE, $H0TF &y 28K HLAH =AM

[l # 32 fi F484 £ — /N9 4

O =t & & & st #1744 & 69, pay-as-you-goz X, &4 i+ 4 Fo
4% 17

O % & IRADB#k 4 s s 32 § 2 4144

RN AEARE TS l 2 v WL
n

9|_
5 W
g
Hir



a8 &

BRI A ARETINE E [I[Eg==
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RAE LM E LR

“T—RKEABEELHE456T—47HK, A
EF 4t IR#ATE, AL Fodare
GERBEFE, MERGI2BB2HRKES

st 15 L & 4 %

B g4 A, @iifeis LB
BuiAkagrsNEe2ra £ g kB

B34 RAGLEA(X, KE) it AGhE

9|_

S

g4l
Hir

RN AEARE TS I:; :
n



R e R

A

relation

document

. attribute
attribute attribute

attribute

best static features. To see if there
is any benefit from

these, we remove the static
features in the second tuning and
use a uniform tuning of BM25F in
the third. In the fourth

and fifth tuning we add some

S diiona) static features (URLS ) 0B Fo
[} [y
Subloct il that aiso contain the * XA P LA
i « . » v .
funing gave ‘URLs' 3 weight of c b ‘XA EHasgHiliiE
function uses only three stati « B F GBS AA

features.

MR AEERETNE & 5pa

ChinaHadoop.cn



o~ & &4 o 4B # A

Hybrid query
structure keywords
{ ?x surname “Wang” ; type Researcher } “apex incremental query”

Unstructured data (Text)

7 Incremental processing

Structured data (RDF) /

title

.. Queries are
processed in an
»| incremental fashion ...

Researcher

surname text

authorOf

| y{ Structure indexes

\

... structural
information is

~a leveraged for fast
query processing...

text

/

BRI A T ARETINE I : IEx=2

ChmaHadoop cn



DB4e IRt £ & & £ &,

ik (549) |

B ##(E9)8 (B4, M (HFEE), 4%, BH)

B x4 (54)8 (Xthmbd, xth(RAETE) Bu4HE, £4£49)
%3

Edmonds-Karp
algorithm

Richard =
Karp

Living
People

Stephen Arthur
Cook (born ...

Tl KRB A T B B4 B

BRI A ARETINE E [I[Eg==

ChinaHadoop.cn



% 4. &4 (CE?)

Answers

Online

Query Evaluation ™

Query

> Atomic Query

Planner

Final Answer
Ranker

Executor

i)

Query Result
Combiner

/

Offline

-

Indexing & Storage

\

DBMS

IR System

Entldx

Docldx | | Anntldx

B #4E @ 454# 5DBMSY, ®Entldx® ¢ = 2 (ANk, £4248, 7xxx”) ok

O 4TS %
B Doc® 4 # A Docldx ¥, (% 44k aAnntldx ¢
O « %53
B 4 RA 20 oM A —mF T 24 (atomic queries) (4 3k1)
B ¢ ADBAIR3| ¥ #. 17 & F &4 (¥ %2)
B RE+ NG AMESF s R
B xREGEEMA
O OPT(& 4 #% &) /& #k (3 o) & %
ERRNFEATEEEITINE

ngt'#ﬂfe

ChinaHadoop.cn



£ 14 o8 Ao $u 43

. OPT for subq,
S )
] /é % /;.\ 16] i: ij. X a y  |Row
. . (Richar | (IBM, | (Turning
B 24k b4 (HDBMSe %) Karp, 1.0)) 10) |Award, 1.0)| °
. . " (Stephen | (CMU, | (Turning 10
B A% (HEntldxe %) Cook, 1.0)| 1.0) |Award, 1.0)| *
B 1444 (& Docldxe %)
. OPT for subq,
L] *{F (;1/,3.\16] (chnnﬂdX@fé.\) y Row
(Turing 10
Document Query in Wikipedia subqg3 Award, 1.0)] ™
OPT for subg,
z Row
(Edmonds-Karp 10
algorithm,0.9) '
(Cook-levin 10
Theorem,0.9) )
Algorithm OPT for subq,
_ X z Row
Annotation Query in Both subg4 (Richar Karp, | (Edmonds-Karp |,
1.0) algorithm,1.0)
- (Richar Karp, (Cook-levin
o M 1.0) Theorem,1.0) 10
Award keyword annotation (Stephen (Cook-levin 10
Cook, 1.0) Theorem,1.0) '
BB GFHE AT EN s e
BB MFRAEARETINE I : :‘ I\ gt PR
ChinaHadoop.cn




- 4
Text Query in DBpedia subd :E Annotation Query in Both subq4
OPT for subg, OPT for subg, OPT for subgs O ™0)
X a y Row X a y Row
(Richar | (IBM, | (Turning B (Richar | (IBM, | (Turning |,
1.0 - Karp, 1.0)| 1.0) |Award, 1.0)| &
rap. LT LU Award 1D) Ly (Turing |, | o= (StSF,)hen) (CM?J (Turr;ing :
(Stephen | (CMU, | (Turning 10 Award, 1.0)| ) 10
Cook, 1.0)] 1.0) |Award, 1.0)| Cook,1.0)] 1.0) |Award, 1.0)
(a) Keyword Join on subg, and subq,
OPT for subgs OPT for subg, OPT for subg,
X a y Row X z R z Row
- - Richar Karp, | (Edmonds-Kar
(Richar (Turning * ( 1.0 i (al orithm 1.0p 10 + (Equnds—Karp 1.0
Karp, 1.0)| "BM 19 | Award, 1.0)| +° ) gorithm,’1.0) algorithm,0.9)
= — (Richar Karp, (Cook-levin 10 (Cook-levin
C((f;iphleg) (CMU, 1.0) AS;L“'QQO) 1.0 1.0) Theorem,1.0) | Theorem0.9) | -0
= = (Stephen (Cook-levin 10 ’
Cook, 1.0) Theorem,1.0) '

Entity Query in DBpedia subdillil —| Document Query in Wikipedia subg3
i

Living
People
e

(b) Hybrid Join on subgg and subg, with subqg, (c) Rank Projection by eliminating documents in z

X a y z Row X a y Row
I : (Richar | (IBM, | (Turning | (Edmonds-Karp ) (Richar | (IBM, | (Turning
Karp, 1.0) | 1.0) |Award, 1.0)| algorithm,0.9) 10 Karp, 1.0) | 1.0) |Award, 1.0) 0.99
(Richar | (IBM, | (Turning (Cook-levin 10 (Stephen | (CMU, | (Turning 0.9
Karp, 1.0) | 1.0) |Award, 1.0)] Theorem,0.9) ' Cook,1.0)| 1.0) |Award, 1.0)|
(Stephen | (CMU, | (Turning (Cook-levin 10
Cook,1.0)| 1.0) |Award, 1.0)] Theorem,0.9) '
< = (d) Rank_P_roj_ection by eliminating
(Richar Karp, 1.0) | 0.99 other entitiesina andy
(Stephen-Cook,-1.0) 0.9
d> N ‘ N ' éé aAN A 7 :
E ; ChmaHadoop cn



s DBpedia+tWikipediaf # ik 6§ i 451 # & &

simple

[0 QS14, 4500/ £ ¢4 £ 4k F 544

O0QS2@ 41282 AEH AR ARG L £ #HILEH

00 QS3A28TAAA —~AN£ 4 4 iR b4

\ 4

[ QS44& 42 1042 Al 7~ 4% 44 49 9] A 4K £ 20412149

complex

RN AEARE TS l 2 v WL
n

9|_
: W
g

Hir



1
0.8
2000
no ranking
C0.6 1 m ranking
S ‘21500
5 E
[S] [<8)
o £
004 - =
>1000
—e—CE2 o
o
02 —=—DB2+Text Extender
' 500 +—
—A—| ucene
0 T T T T T T T T 1 O T T
CE2

Binary Semplore

Effectiveness Efficiency

! HAHEETFREL I BTG AN
! & % 44 ADB&IRA 42 A5 $ 5

BRI A T ARETINE I . : 1] =t
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BRAERALAEE S % - P&

T 4 Bt iRA TG ik 4 A
A & (in-built) ;% 4~join st 32
B Top-kig-4-join

B 42 41 % 4-joIn

5ok A A2 Al

B IR# A

B DB# 5

B IRf.DB % &,

9|_
: W
g

Hir

RN AEARE TS l 2 v WL
n



&

T—ROERNLHE 2R REASEE, BARELR
g iz A K

2 £ :1|R, DB#e+% L Web

— & F MRk

DB#e|IR#) % & & &% &,

VA R A

B Ak RS F

B 4| &7 Ff sk
B acdPERRANMA, =4 24548

9|_
> W
g4l

Hir

BRI R AT AR ETE I:; : n
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T A+

\ . - . %
Sl b HKEWeDEZ A & 4oilf
B R 4215 R PREFIX foaf: <htipf xmins comif
- ﬁj% 6§ *ﬁ“ ;t‘ _EHEI_II_ERL_EF{DIS-TINL_I'?namE
?u rdf:type foaf: Person .

N @ /3\ ﬁf} ﬁj& ?x foaf:name ?name
B iHagdhitsAgids

Oh what to do, what to dooo?

HERLGOAHAAFTE- N EGH LKL il
#l, LFAITRAPAALENGF NE Tl

Data Web
Y#&ERAT! vy
Answers
ERMEFRATARETING I o : I\ Fe 5 PR
ChinaHadoop.cn



R A, A

flHAE T O
%T%ﬁ”@é@ﬁa
AF TG EQH
AT 4@ 0950tk o
um/\ff]/z“t/]i% <

é‘@
514, K IEFo st F 4T AAL

A HES, L4, &, 5 & (facets)fe A A 4L
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g - B ELAGELEK

EAHEEHEANAMLRAFFTOFLELR
dofTH R A A @45 8 & K?

B A5, & AFE 6%k VS

B A fe 4 9L 6 5

B AR IELTE!
BiAAPUAAGT AL EROE£ET R
dofTIA—M A NG F XNIFALGEE0FK?

RN AEARE TS l 2 v WL

9|_
g4l
Hir



MEILABGAEX-RET &

fl 7% 1% 5 ] AL o9 0 F

B APRTAER T 2 M6 A?

B ogHE A E R

W £ 42 18 E0F X 4 4 LB (= XML, SQL%)
B defT{E ARG EH

#EEA A RT ARG 514

B AT K G442 2R

B AR AL LA G ENERRTOBI

RN AEARE TS I 2 v WL
n

9‘_
: i
g

Hir



—NEATFARGEARBOEAST &

O #3
B #aMitnfslidhit
B REAGRLERI LS
B AEHFL 45BN

O] fez4%

B Ontology-Mental Correspondence
B ziaf8EK

RESOURCE MODEL

USER MENTAL MODEL

ﬂ Query Specification e,
t’ /’

USER QUERY ;
,Philipp Cimiano X-Media publications"

~
Seea

ﬂQuery Interpretation

SYSTEM QUERY
?z <z, Philipp Cimiano>: author
<z , X-Media>: hasProject
<z , publication>: type

Query Processing

GERN

IS-a

researcher




e R s B )|

A F kG — A5

Bl P 48 9] — 4 £ 4 18]

% 4.4

B Conjunctionof terms& # X, 4 x:C (xy):R

B t¢, CA&—Aconcept, RA—/role, XfeyRA—~NE L £ 4
P BHTE, KEA—Aindividuals £ A ik £ egindividuals

% 4 TR # A

B OWL DL 4wz &

B A A2k Findividuals £ 4, #4E@E, A, HEHLA, %
Ehfo B BEMOFRlaRGA LT
B 2z ia @it KiEAEiods (s, EHAR)

BRI A T ARETINE ! . : 1] =t
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& B 1- A& £ 4k 18 i A AR R

Thanh

o e Cimiano
B £ 443 2t 2 AR AR
O 424t 6" o8k
B 4 ke TR

B %5 e ¥4
LT 6 o F k2K
B ARTE 57

B A Al £4kdat kI A ITREMME
B i 8 6) ok A A iR E) AR SR 4R

X-Media

RN AEARE TS l 2 v WL
n

9‘_
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g
Hir



S - LBAARLARAGEE

AT Af& V2.5 gKBR £

o0
o 0

TS AT n fIIEXEALE

BRI A T ARETINE I -;J LI PR
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$ I3 - At T 5 HEDLEREH

. <z, X-Media> : name
O#t%Theta .

<y, z>: hasProject
O % & # s 5t 7] &4
I R R R LY X R
- N R AR PR R SR N
B b AEaREEAT
€, TMEE ¥
. <x, Philipp Cimiano> : name
O =4 &4 4 & Y
- E&fi{ﬁ—&}j{ﬂdn #ﬂ/ﬁfﬁﬁ%ﬁ-‘ <X, y>: author
(B 30 M AGAE) T #5144 K
B i HAORELBEGLL

<w, y> : author

R
<w, Thanh Tran> : name

BRI A T ARETINE I . : 1] =t

ChinaHadoop.cn



TOp-K % 4k 8 & 14 - L. /€ 42

% T: L&, %4, K& A
&t 24t H, B

Query Computation

Keyword |1. Keyword-to-element Mapping . 3. Top-k Graph Exploration Conjunctive
Queries |2 Augmentation of Graph Index 4. Element-to-query Mapping Queries

| |
Kew.furd Index Graph Index

RDF Summary Graph
Term Expansion
Summarization / Scoring

RDF Data Graph
Data Preprocessing

BRI A ARETINE E [I[Eg==

ChinaHadoop.cn



# & | 4 & (Graph Summarization)

O atez: BRSO 2HAB QR EGREFEY, AHAIE
& ¥ 09

O #2808 (&M &3| )RR ELZ AN ESL, ARG LALEERY
¢k 445 A

subclass

T #|RDFH®
BRI A T ARETINE ! . : 1] =t
ChinaHadoop.cn



A BRI HEAY X

O #&AMKEALHGHEE
O Aad AL @E i T REGET 2%
O 26 &08005500F0R 3454

/

2006

Philipp Cimiano

I

AIFB

K
Keyword Query

BRI A T ARETINE I . : 1] =t
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Top-KE & £

O A £4k48 R EN T4, =t B & 17 R 4§ € (cost-directed) 49 & %
[ AN A48 %P7 A T 6 64 F Bl %42
O A4—4 P, AMARIKGAT FRReursor ( “%-42”7 )4 1T %
O F#7 &8 K Fnca,

W AN FIN 6 B2 45 A7 M B B

B g ATop-k#k & A ik #2475 AP

O 345 6% 5K40 (W8 AKG E19 8 6 K M) 8% L A&TF T A
A 5| P 4R 6 %12 AT 48 K 7] 6 AR T 4 4K M- s, Top-K# .k

F! e @, @

name

£
name ,/
F

o3y WOTKSAL(1)

®< """""" / /

Augmented Summary Graph Explored Paths
BRMEHRAEAHETNS I : I\ Fe 5 PR
ChinaHadoop.cn



& &g B a4t 5 oSN

[ & it 7 oA A s 5t A0 R 454 TR 41
o fAvalue vertex Ve 2 = N8 €

o dEAclass verteX Copey 2 — N 6 ¥ €
o & /NA-edge e(Coertexr Viertex) 2 — M2141 18 48 e[Var(Cyertex)s 1rM(Vyertex)]
* &/ R-edge e(Cyerextr Certexz) 2 — 8141 18 18 €[Var(Cyerext), Var(Cyertexo)]
U #A AL EAAREG
O TRhARAFP RSS2 GIH FABETELOEZ
O dAFLEGEARELBBEASNINELHGEAH X
(SPARQL) % 44 % &4 5 &

&, <

; i
H |S\\ \/
Ol

Query Graph Conjunctive Query
BRI R EAHETINE ! : : [ =21t
ChinaHadoop.cn




F46 - KR

O 124z A ~ /aDBLP L 42 $#£30/ %4444 24, LA A#ETHLEXK
¥ &

0 Reciprocal Rank = 1/r, # r2 & o 44 ¢35

O 42 &4 458 FK MNiabtARA EH6

O £AELTHUAXSHERTHBRE, #3 R $HBBKE, TiH
ﬁuﬁakﬁ?ﬁﬁﬁ&&#h%%&ﬁ@$ﬁ

T I I .I I
1 I
mCl

04 C2
I mC3

| IIIII I III IIIIIIIII

O,

01 03 Q5 Q7 Q9 Q11 Q13 Q15 Q17 Q19 Q21 Q23 Q25 Q27 Q29
swmmsrassssne MRRs of different Scoring Functions on DBLP S —:-'—Fn

nnnnnnnnnn

0.6




F & - MR

O 5 AT A &3 6 RKé 4 &A1 £ k4 (1000 BFS, 1000 METIS,
300 BFS, 300 METIS)

O i & &A@t HeatR+L2/undaesata, A7 KFI0NEE
O s @M—%, 2Sr—N#KETAR

O 5L F 231695 ck4ark, &Fia 4
100000 E

10000 - Our Solution
: m Bidirect

1000 -
; 1000 BFS
100 - I l m 1000 METIS
10 - 300BFS
. ] I " m 300METIS

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
Query Performance on DBLP Data

4

BRI A T ARETINE I . : 1] =t
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SRt - 2MALPGER

User Information Need Standford Article  Turing Award

1 1 !
I !
! /

[John McCarthy]

_ Translation ﬁ Processing
Selection

|:> 1) (x, y, z u). type (x, dblp:Article) 2 dblp:author (x, y) * type(y, dblp:Person) # type(y, fb:Person) * fb:employment(y, z) A
5! fb:name(z, “Stanford University“) A type(y, dbp:Person) ~ dbp:prizes(y, u ) A dbp:label(u, “Turing Award*)
2)...

AR LRl e e VRS



Web# 42 & 4§ & 4 &,

O a4z B2 BAELEHEL Q90 EF4Y, AMHBIHE DA
O #AR#ELRALZNGLEE, ADEGR4LKERGLEWHSE AL

[=] Freebasel [ DBLP||-|

DBpedial

@ Summarization

=]

res

range

domain

DBPedia

G EXM3

(I =210

=sm m; ChinaHadoop.cn



4R 5 Fe B Y

yJ

O #&B#BNE)MREAQLHGHE AL
O Aad AL @E i T REGET 2%
U 26 &Be5590F08 558

] Freebase: =] DBLP -]

DBPedi

——
-

-

==

----------- Standford

IRREEEEEE Article

———— Turing Award

L Augmentation J1

B BN FTI Mz = o s

DBPedia
'I-abel
range
domain
'? o 80 e
I & PR
Augmented Summary Graph laa ChinaHadoop.grE



Top-k& + %

O A £4244 7 EN T4, 21 B # 47K 4+ G (cost-directed) 49 & £
O 48 & AN, F 4 64 77 A <T 5 64 K Bl %42
O A&5—% P, AKMARKGAT] PIcursor ( “%&2”7 #1784
O % #& % %4 0 FENA,
B AN, N ¢ 812 4% 4 # A ¥ # B4 B
B g ATop-k#k & A ik #2475 AP
O @45 60K S AN (ML AKG &4 8 ¢ & A) B ALK T T A
AT b & k4R & 60 %42 FT ARG & B 69 RAR T 46 A A At Top-k#4 .t
O & s gt An] K156 E0

Stanford University
Sm=0.8
EF-IDF=0.027

1
Freebase!

EF-IDF=0.023

=

DBLP

<EF-IDF=0.0027>

<E F- DF-=0.003>

: EF-IDF=0.029
¥

=]

DBpedig

{ Turing Award
Sm=0.8
F-IDF=0.0089
4
\\
EF-IDF=0.002
// 4
[
Nad

Mapping

=

name

domain

q1 on Freebase

Standford Universi |

[=] g2 on DBLP

range

=]

g3 on DBpedid

‘mS{P.P.1)
Ii
H
I

i m6(P.P,




it > # A
£ 4k 8 Bk 5 6 41 o

B =ag o

B Popularity EF-IDF(n)
KA

ng = Zpi inP (Zn in p; Cn)

o G iEWebt ¢ £42:4 44 %

o x &g %S (n), popularity EF-IDF(n) #« £ 4.

+ mapping score S;,(n)

+ data source coverage(gD)
C
Sl

9
= Syp(n) if

1
Freebase!

EF-IDF=0.023

(=] DBpedig

{ - Turing Award
Sm=0.8
F-IDF=0.0089
4

<EF-IDF=0.0027>

<E F-IDF=0.003>

- ~\\\ y . g
EF-IDF=0.029 EF-IDF=0.012 EF-IDF=0.016

Ssim=1

\

\\

EF-IDF=0.002
// 4
o

g
o e

= Zp i b 2nin o 11 (S, * coverage(gD)) where
n is a mapping element

S,(n) If nisakeyword element
EF-IDF(n) if nis a data graph element
EF-IDF(n) * S,(n) If n is a data graph element and a keyword element

BEAMFTERAELBEE NS

(I =210
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F 16

MRR

—1

Ql Q@

Q3 Q4 Q5 Q6 Q7 Q% Q9 QloQll 3 QI4 QIS Q16 Q17 QIS Q19 Q20

Top 5 Query Graph Construction B Keyword Mapping

1000

100

Keyword Translation Time (ms)

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q% QI0 QII QI2 QI3 QI4 QI5 Ql6 QI7 QI8 Ql9 Q20

# |Kevwords Data Sources

Q1 |project, ISWC, person SWRC

Q2 |Studer, publication SWRC

Q3 |undergraduate. topic SWRC

Q4 [Rudi, proceedings SWERC

Q5 |track 323 Freebase

Q6 |Pmocchio, film Freebase

Q7 |company. owner. “shopping center”|Freebase

Q8 |restaurant, Berlin Freebase

Q9 [“the day after tomorrow”, director |Freebase

Q10|film, Titanic Freebase
QI11[ISWC2008 Studer, topic SwetoDBLP, SW.org, SWRC
Q12|person. Shanghai, town Freebase, USCensus
Q13|Ronny Siebes, InProceedings SwetcDBLP, SWRC
Q14|tom, 1swc2008, proceedings SwetcDBLP, SW.org, SWRC
Q15|lake, citytown. wood Freebase. USCensus
Q16|person. town, village Freebase, USCensus
Q17|restaurant, german Freebase, USCensus
Q18[album. town. mountain Freebase, USCensus
Q19|Frank. publications SwetoDBLE. SWRC
Q20|Markus, report SwetoDBLP, SWRC

7~

XA A E A S (ki s —)
CEAEFTREB), TAAALPRITHRE
214 7 A7 >

BEAMFTERAELBEE NS

(I =210

ChinaHadoop.cn
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LEB £ %

\ ®
Hallo! Einloggen oder Neu anmelden

WOW! Angebote

Kategorien v Markenshops

Startseite > Kaufen > Audio & Hi-Fi > Verstadrker > Suchergebnisse

O Artikelbezeichnung und Beschreibung einschlieBen

Alle Angebote

verstarker, yamaha, defekt, technics, 5 1, oder in dieser Kategorie suchen

Nur Auktionen

%

Ii Finden

Query Searching

Erweiterte

Siichs Kaufen Verkaufen Mein eBay Community Hilfe

Sicher handeln | Kontakt | Ubersicht

| Verstarker

Finden [ Erwetiterte Suche ]

Nur Sofort-Kaufen

Current Search Results

V4

rstirker 4.287 Ergebnisse gefunden [ Suche speichern ]
Produkta Ansicht als Liste [ Ansicht anpassen ] Sortieren nach: Beliebteste Artikel
Preis Restzeit
Endstufe (1] Val ue Top-Angebote
Vol tark "
el 1200warr DJPAENDSTUFE VERSTARKER Nightline Pro Verkiuter it Sofort-Kaufen EUR 49,99 1T 14Std OMin
Vorverstarkey 467) inkl. Mikro 400BL+Mikrofon A% Tor-Bewsrung
PA-Verstarker (223) NUR VOM 23.10.09 BIS ZUM 2.11.09 ZUM
Roéhrenverstarker (16) SONDERPREIS €49,99
Nicht angegeben (A 688) VergroBern
Mehr Auswahl.. A
5 KANAL AUTO VERSTARKER HIFI ENDSTUFE v Sofort-Kaufen EUR 99,99 1T 19Std 19Min
Marke SilverSonic 3200a ||
* NUR VOM 23.10.09 bis 2.11.09 ZUM PREIS VON €
Vo (Value) Count it
Sony (252) S ‘ VergréBern /‘CJ % ﬁ] P
Pioneer (225) Erhéhen Sie Thre Verkaufschancen! Informieren Sie sich, wie Sie fir Ihre Artikel werbe
.~ Y D
Onkyo (202) I yamaha natural sound av reciver htr6030 !§ ;d‘ facets ﬁ{] % 4{4 ﬁo é}' &ﬁ- 4’? * 5Min
Kenwood (190)
D
Technics (168) j% ‘?\) A y & ﬁi& &/g
Mehr Auswahl... § 2 i ﬁﬁ N
Artikelzustand
2/4 KANAL NEU Auto Endstufe Verstarker 1800 Watt Car Hifi N 54Min
Neu (932) & MOSFET {i ﬁ] > &
Gebraucht (561) .
P ¢
Nicht angegeben (2.794) l{kﬁﬁ‘ F,] %a ’{- 1&& ‘}7):
Mehr Auswahl... .
. P .
Onkyo TX 7520 Verstarker 75 5&\ ﬁf] & ‘i‘ /2 E\‘ 11Min
Browsing [ el
ifer Dual - Verstarker CV5600 !!!!DEFEKT!!!!! 5 Gebote EUR 9,50 14Min

Verkaufer mit
Top-Bewertung

Geben Sie Verkaufer an...
Y X .

Sonv STR-DG710 6.1-Kanile Receiver

10 Gebote

EUR1LE] m) cinmanaadBp.on



28 B £ % %

LWF SR L2628

B LI HaE00

B REHEanS5GEARE
KA, EXE, AGHEBELER 2 LG
'R T 4 )

PH I BEEG SR A AR T g KT 5 19
4, KTt Lsrmiik
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#AENHERTLBHE

b i T BB P 2L 2&?

B iz 2 RDF-Triples:z s 4 & fo {4
O sr@ Tt HFHER-NLSAL2EFPORRGE N
[ i 6 & 4 ¢g0bject & 4 & ¢ {4

http: ffwww w3.org/2000/10/swap/pimicontact#Person

hittp: i w 3.0rg/1 999/02/22 -rdf-syntax-ns#type

hitp:fhwww.w3.org/People/EM/contactiime

ttpwww w2, org/20000 10/ swap/pimicontact#fullName

Facets & facet values
are constructed from Facet: 'title' ;
semantic model of data.

Eric Miller

hittp:fhwww w3 orgf200001 Ofswaplpimicontact#mailbox

mailto:em@w3.org

hittp:fhewew w2, orgf2000010/swap/pimicontact#persenal Title

b ﬁ Facet Value: 'Dr.'

BRI A T ARETINE I . : 1] =t
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'-' -'.. | alable Sed gine to p Datd 21

action l Search H Mew Query j

[ Sample Queries |vJ

result-driven facet
generation on demand

Action Boy Select this itern

"action boy, now known as kid action, is the sidekick of the well known captain action."@en .

Result display panel showing results
with their snippets in multiple pages

http:/fdataplarer apexlab. argia

Action Force Select this itermn

"action force was a range of co on action man

http:fidataplorer. apexlab,orgfAdcion_Force

Action This Day

[N BTN

Categories

4 TOP Category(25244)

i‘ Living pecple(2E657]

i‘ Englizh language film=z(424)
i‘American filrn=(239)

i‘ vear of birth miszing(3324)
1 action films(324)

i‘ Windows garmes[244)

i‘ PlayStation garmes(203)
i‘ Arnerican filrn actors(177)

i‘ Arnerican military personnel of world

More

Related Information

"“action this day refers to:\nyn* action this day (horse), ameri Refinement and naVigatiOI’] par&
providing concept
and relation facets for interactiv
browsing

http:ffdataplorer apexlab, orgfaction_Thiz_Day

Action at a distance
"action at a distance may refer to:\n* action at a distance (p

http:/fdataplorer apexlab. orgfAction_at_a_distance

Fields of Action
"fields of action 15 a two-player abstract strategy board game invented by sid sacksaon, which

Selac this itermn

http:fidataplarer, apexlab, argfFields_of Action

Direct action#MNonviolent direct action Seledt this item

- genre(1447)
e ctarring(1246)
s directari1147)
my publizsher(1126)
- writar( 919

Ey producer[209)
s |anguagel205)
w platforms(893)
y developer(860)
y rmodes(738)

More




Datap I Orer A Scalable Search Engine for the Data Wehb

action Search New Query

v} ractiont

- director 11

Categories

Sample Queries |v

A TOP Categoryii1147)

b English language films(355)
b smerican filmstzas)

b Action films(257)

Ak Hong kong films(103)

& Martial arts filrns(99)

Results 1 - 10 of 1147 (0.359 seconds)

Looney Tunes: Back in Action

“looney tunes: back in action is a 2003 warner bros, film that combines live-action and animation

http://dataplorer. spexlab. org/Looney_Tunes:_Bach -
Osmosis Jones
"osmosis jones (20010 is a part animated, part live action 1

httpi/fdataplorar. apexlab.org/ Osmosis_lones

Touch {manga)
ty anime series, three theatrical anime movies, two ty_anima.ses

http i/ dataplorar. apaxlab. org/ Touch_%28mang s 29

Boys Over Flowers
been adapted in japan into an anime tv series, a live-action televis

httpi/fdataplorar. apexlab.ora/Boys_Over_Flowers

GeGeGe no Kitaro
for the screen several imes, as animat

Cesedon, aliu viueo games."@en .

4 cantenzse language films(o0)
4 orams films(26)
A action thriller films(79)

Select this item I comedy filmsi72)

Selact this itern More

s 0SMOsis

1. 3&94ng&¢-&6‘@7
2. dofTRMH W1t H 2\ G142
3. 4T & F|ta £ ) 0®?

http:/fdataplorer. spexlab. org/ GeGeGe_na_Kitaro
A Civil Action Pz itern H
"o ciwil action ic o 1002 filen ctorrina ioho trasvalts foc nlaintiff'e oHbornow ian cchlichCnann JI’E—
-~
~ -~
-~ -y
~~ i~y -~
~ -~
~
NN
~
~
~
~
~
~
~§
NNN
~

BEAMFTERAELBEE NS

Categories

4 ToP Category(1147)

'.‘ English language films(355)
'.‘ Arnerican films(285)

& Action films(257)

'.‘ Hong Kong films(103)

& Martial arts films(99)

'.‘ Cantonese language films(90]
'.‘ Drama films(88)

& action thriller films(79)

'.‘ Comedy films(72)

More

atformation

 director(1147)

bacer( 752

s languagel(&58)
wrmusiclE13)
sematography(423)
[ =N I gy |

e 2diting(337)

Mare

N L A1 -r Ll
laa ChinaHadoop.cn




l Sample Queries |vJ

' - AL L - ! alable 5 1 1 [Jata 1
action ( Search ] | Mew Query |
s director 1+ Hong Kong filmm directars "
w ctarring 11 Chinesze acors "markial”
—_—

Heart of Dragon
"heart of dragon (long de =ind is a 1985 hdng kd

http:ffdataplorer apexlab. orgfHeart_of_Dragon

Dragons Forever
"dragons forever (u9sdbhuefsdiuy31bNuSE0G; f

http:fidataplorer. apexlab.argfDiragons_Farever

Wheels on Meals
"wheels on meals (kuyul0edichu0101n chiyl0l13

http:ffdataplorer apexlab, orgfwheels_on_Mealf

My Lucky Stars

kong action comedy, directed by sammo Hung.,

http:/fdataplarer apexlab. orgfMy_Lucky Stars
Eastern Condors

g action film directed by sammo hung, assi

D (X

Select t

<
Q
’\* ot this itern
=i lung maang jeung) is a1 Xl ¥ie made
Seled thiz itern
Tis a ong kon ion film directed by sammo
—

Subj(Obj)_0f

t iz the second film in the lucky stars series . \nnthe

"eastern condors 15 a 1987 hong kong actjon filgn set in the aftermath of the vietham war

http:fidataplarer. apexlab.orgfEastern_Condars

Winners and Sinners

Selac this itermn

Seled this itermn

Categories

4 ToP category(s0)

i‘ Cantonese language filrms(42)

i‘ Hong Kong films(48)

4 Martial arts films(25)

i‘ Kung fu filrs(13)
ilms(2)

htiller filrns( 7]

4
filrsi4)
4 films4)
More
Related Information

wy director(50)
e ctarring(50)
By languagel(42)

e writer(42)

rkryl 41
car( 36
Sicrz1)
cinernatography(19]
y releazed(18)
e distributor(17)

More




-1 #t i[9 Ao fa £ 6 o &+ K

Average Query Time (ms) QSs1 QS2 QS3 Qs4
Results 41 88 134 210
Facets 535 429 401 356
Z JE A% R AR
600 N
500 - -
400
300 = Results
B Facets
200
100 -
O -
QSs1 Qs2 QSs4
BEER AT AR ETINE 1§ =21~
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Search Results

Dynamic Facets

Search | fluid -
Oparations

Entity:
type CONTAINSKEYWORD 'BERLIM';
Select Query
Image ¢ Name of Entity¢ Description s
) "Berlin" () is the capital city and one of sixteen
RS e states of Germany. With a population of 3.4 million
5 Event (4) within its city limits, Berlin is Germany's largest

Dynamic Values

H Music Genre (1)

H Organisation (17)
1 Person (&) . .
2 Place (16) Hierarchies

# Wiork (29)

name

- Range: All Yalues {64)
# [1. FC Union Be..] - [Berlin
Ankaras.] {12

¥ [Berlin Atonal .. - [Berlin,
Berlin] (11}
Range # [Berlin, Connec..]- li
browse-able ... [Blau-Weiss Ber.] (1) e Berlin

¥ [Body and Soul, .. - [Jeff
Berlin] (113

+ [La Ultima S Li..]- [SD Croatia
Ber.] (11}

m{ Hierarchies

genre

- Range: AllValues {26)

city. It is the second most populous city and the
eighth most populous urban area in the European
Union, Located in northeastern Germany, it is the
center of the Berlin-Brandenburg metropolitan area,
comprising 5 million people from over 190 nations,
First documented in the thirteenth century, Berlin
was successively the capital of the Kingdom of
Prussia (1701-1918), the German Empire
(1871-1918), the Weimar Republic (1919-1933)
and the Third Reich (1933-1945), After World War
II, the city was divided; East Berlin became the
capital of East Germany while West Berlin became
a Western exclave, surrounded by the Berlin Wall
{1961-1989), Following German reunification in
1990, the city regained its status as the capital of
all Germany hosting 147 foreign embassies. Berlin
iz a major center of culture, politics, media, and
science in Europe, See also: Its economy is
primarily based on the service sector,
encompassing a diverse range of creative
industries, media corporations, environmental
services, congress and convention venues. The city
serves as a continental hub for air and rail
transport, and is one of the most visited tourist
destinations in the EU. Other industries include
traffic engineering, optoelectronics, IT,
pharmaceuticals, biomedical engineering, and
biotechnology. The metropolis is home to world-
renowned universities, research institutes, sporting
events, orchestras, museums and personalities,
Berlin's urban landscape and historical legacy has
made it a popular setting for international film
productions. The city is recognized for its festivals,
diverse architecture, nightlife, conternporary arts,
pwtencive nibblic transnnrtatinn networles and a hich



£ o8 & Ao 2l K,

i B P et 2P AW

B A%

B E#in @ BTy £t
B AR %o2 1R A B~

iﬁf é{ ? Fa | ‘Jr'aﬁ # /A~ # 4k 3¢ Initial Query|\n/put_

RESULT CoOLUMN 1 1
AAAAAAAAA 24
publisher 3:?!'2': e emary s asaat.
. Select Query
4 Browsing Facet Values
s Peu2 =
= Range: AllValues (2) Dreams from My Father Barack Cbama
Three Rivers Press (23
The &udacity of Hope Barack Obama
=
country 4 Facet Value Input
el e
N N . . r=1 [{i=
EBRNFRAEARE TS I : : [ ==
ChinaHadoop.cn
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Search Results searh | o vy

uid
Oparations
Entity:
type CONTAINSKEYWORD 'BERLIM'
Select Query
Image ¢ Name of Entity2 Description -

"Berlin" () is the capital city and one of sixteen

= Range: All values (59) states of Germany. With a population of 3.4 million

< Thing (59 SR
+|Eee(m()4) within its city limits, Berlin is Germany's largest
B Music Genre (1) . city. It is the second most populous city and the
% Organisation (1 ?)ﬁ Clustering of non-flat values eighth most populous urban area in the European
# Persan (6) Union. Located in northeastern Germany, it is the
# Place (16) center of the Berlin-Brandenburg metropolitan area,
# Work (25) comprising 5 million people from over 190 nations.

First documented in the thirteenth century, Berlin

was successively the capital of the Kingdom of
name Prussia (1701-1918), the German Empire
(1871-1918), the Weimar Republic (1919-1933)
and the Third Reich (1933-1945), After World War
11, the city was divided; East Berlin became the

o Range: Ml Values (54) capital of East Germany while West Berlin became
# [1.FC Union Be. ] - [Berlin a Western exclave, surrounded by the Berlin Wall
Ankaras..] (12) {1961-1989). Following German reunification in
& [Berlin Atonal ] - [Beriin 1990, the city regained its status as the capital Qf
Berlin] (11) ' all Germany hosting 147 foreign embassies, Berlin

is a major center of culture, politics, media, and

= [Berlin, Connec..] - science in Europe. See also: Its economy is

[Blau-feiss Ber.] (1) s El Berlin primarily based on the service sector,
5 [Body and Soul,.]- Jefl = ~ ompassing a diverse range of creative
Bt (1) Clustering of flat values (strings) | = e o e tion vemties. The city
7 [La Ultima i Li.]- [SD Croatia ser
Ber.]{11) tra
¥ [Symphonic Buck..] - des ﬁ; ,&, :
[estherlin or .. ] (3) gﬁ_ i _ &
3 . . 2 0
bl o W it {A S B 6 R I A F L
ren o ¥
gonre ovd 6 | K,
e
. )
o F A AL G A P Lo
div

o Range: Al Values (25) putensive niblic fransnnrtatinn nphmﬁrkmﬂ EwﬂaHadoop cn



5B AT EE NI

K ZNRGT T, 2AEFITE

B 7 RRECINGRE A

od el K3

B st o] RoTodk 7| 5/ & 948 A A# T
HEH LTI EG R L

B stflat{d B £ =xtnon-flat{d & A £ 2 %k &£ #

B @A LT F44, outgoing B
F_#flatfenon-flat 4y o~ & {4

RN AEARE TS l 2 v WL
n

9‘_
: i
g

Hir



o & B A

THRAKXE S

B 2% 50& b4 f 2@ R &

fa R, A GBAFIFE T RN GH £ TA
A4 R o KA

B r@mgaikdleg, mSuts 318 A~
Bzl @ () EXmEGA

BAGNSE: AP TUAAIANE (ARIGEEik
WR)HRE—~ N2 R E

RN AEARE TS l 2 v WL
n

9‘_
: W
g

Hir



& H

% % X (expressive) £ 4 % 14

B AT ARG S84

B Top-k# 434594 C&ALGHENR
B AR EAET A7 SNKBERDF
& o@mitAwrtg £

B 5 & Bk A5 Ao fH %] £~

BEAMFTERAELBEE NS

ﬁ|_

L
3 Yiir



& LW £ %L H

RDF triple store Semantic Large scale
search engine semantic
‘/ search engine
+ '
-
Phase 1 Phase 2 Phase 3

BRI A T ARETINE I . : 1] =t
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O & L 44 % (3F )

B Journals

O

O

O

Lightweight integration of IR and DB for scalable hybrid search with integrated ranking
support, Journal of Web Semantics, 1st author, 2011 9(4), IF=3.049, CCF B level

Semplore: A scalable IR approach to search the Web of Data, Journal of Web Semantics, 1st
author, 2009 7(3), IF=3.049, CCF B level

Hermes: Data Web search on a pay-as-you-go integration infrastructure, Journal of Web
Semantics, 2nd author, 2009 7(3), IF=3.049, CCF B level

B Conferences

O Hermes: A Travel through Semantics on the Data Web, SIGMOD 2009, 1st author, CCF A
level
OO0 Dataplorer: A Scalable Search Engine for the Data Web, WWW 2009, 1st author, CCF B
level
O CE2: Towards a Large Scale Hybrid Search Engine with Integrated Ranking Support, CIKM
2008, 1st author, CCF B level
[0 SearchWebDB: Searching the Billion Triples!, ISWC 2008, 1st author, CCF B level
0 Q2Semantic: A Lightweight Keyword Interface to Semantic Search, ESWC 2008, 1st author,
CCF C level
[0 Top-k Exploration of Query Candidates for Efficient Keyword Search on Graph-Shaped (RDF)
Data, ICDE 2009, 2nd author, CCF A level
ERMEFRATARETING E I\ Fe 5 PR
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235 2 7. {& A Elasticsearch 2 z0, i& £ & L #k

RN AEARE TS l 2 v WL
n

9|_

A

g4l
Hir



ta # & A — Facebook Graph Search

U A AT ARG H%KES

ﬁ £ Facebook L 27 ¢4 AL,

, B %14
I:IFGS AR L B P« A A

15_.—-—

B l4o, “HAM LA F £ 0G5
@7, , ‘et ez A PG
2B A ANtk A PG
FL. Bitha%ETHAL

HHGENES, nEEEL
A

National parks my friends have been to |

BEAMFTERAELBEE NS

Qmi#pﬁ
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FGS — &4 s

] FGSﬁﬂtiﬁﬁ]F%\ﬁﬂﬂ‘ﬁ B B4 15
B APt 5hE
] *‘ﬂ"fﬁﬁbiiﬁ-vﬁfﬁwﬁ

B s-expression+z i 49 1% 5,

—_—
=
\=4

"=‘
<

ANtbd Bt g en b, UEABBEEREF

L1 & #+& 5 : friends san Francisco
L] +& s <& 5 : Intersect(friend(me),residents(23692))

L] S-expression:
(and friend: 767560056 city to user: 23692)

mutéffi"-llfe

BERMFRARELHE NS
ChinaHadoop.cn



FGS - &## sk

O A ~ # . friends san Francisco
B A5 PEAGERE R REALH LG R

[0 san Francisco -> 23692 (san Francisco # % —id)
O 4R AHELGE L4 ORE—LAENAZ, S BALRAMALR S O— N

B 544540
O &z g f Ao, LTHAAREAGEA,LETHAF

D 't'!r ji’. *g}u$_ ifi@ } /\’ il ﬁ] P é’b l‘i Query:friendslsan francisco
2 » JJ- [y -
B AFPLETNKHEGEASE, [
HAUK A G ERIE T ool (W ,
OO0 my friends who live in san Francisco -> ‘ l Lexical Analysis fe— LeXical
intersect(friend(me), residents(23692)) -> e — :
(and friend:767560056 city to_user: 23692) Resolution
Unicorn [
Typeahead l
Semantic  — Grammar
Parsing
Semantic: intersect(friends(me), residents(23692)))

Suggestion: My friends, who live in San Francisco, California

BRI A ARETINE E [I[Eg==
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EHRAET

[0 <Tsx & #|, Facebook Graph Search.z £ &% 4 & /5 —
S RBEQHRBTEQBA B3NS4 G EA(S
expression), @ik & &H 454 G FE ta M L34 %

B my friends who live in san Francisco ->
B (and friend:767560056 city to user: 23692)

00 A2 £:K4% AElasticsearch 2 3, — AN £ 493 L 4 48
k%, TR AFGSREE NG EARL M. A4 £
T B LRtb R BEH, B INEH LA GARA
bth b AT, DR AGNKBELEAG A AARGA
B B E

1 Demo: http://120.27.213.250:9000/

RN AEARE TS l 2 v WL
n

9|_
: W
g

Hir


http://120.27.213.250:9000/

L£XET - W

RS

B AFPRNEARLH, B@ig LR GLRF R

R

WkeA Q
EBlEEH EitE
birthPlace Lig
gender 5
children YeilE
Rl EAE BEEEE Hith HiSAREER
birthDate 198095 12H
height 226
nationality FE
subj wkeR
alumniOf bisraRAHEER
293 MR
BB AT AR E TE E L Ze 5 PR
ChinaHadoop.cn



L£XET - W

ARG 5 HEA

B LrxRthti s, Raizbhdtogiid

1kEA : B

=R BEiEa)R Bt LEAEENER

% 9514

B TuuHmNEANEH, £ S5EN

HEee L B BE

190

BEAMFTERAELBEE NS

E
o jg

(I =210

ChinaHadoop.cn



L£XET - W

w5 E AR R
B EH A2 And, Or, Not
B ENEHLEM: =><>=<=

B fl4e: “Ordk: H3kiEZaoriedd: L3KiEZa AndNot @ £ ¢
g And & £>=180"

B\l : ISBKIZNE or BRAL : BEOZzNE And Not EEEFFE And B Q

TAER EihEE
R R IR TR
I Rt IR R
e [UERH e (UERH
RlP o=s R -B=5%
iR B TR
ERMEFRATARETING E I\ Fe 5 PR
ChinaHadoop.cn



LAY E - Ax &3 F N

O a##EE: AHEBERE, b=tmEX
B 5 WA £+ UM, teheight, weightsh 46 & ¢ 4 & £ A

A.J.5%& affiliation 5EK

A.].J5%& description A.J. 5% (A.J. Wynder) , 1964FEH4E, BIEEBIKEIA.
A.J.J5f= nationality EHF

A.].5f= weight 82201

A.J.FEER birthDate 1978F7H22H

A.J.E5S birthPlace #IIEAZTKERIE

&4 3 HEHEMERER D —NERGHANERAE
BREA—NX, OFREZ—NEZLA—NXE D> ETFis

O height, weight% & 44 L 5L Btb &, Ao EA A
integer, % 444k 4 F BB G 4k

O &+ B4, #7454 AHkeyword £ 4!, A % 4k # nested
object, Bp Rk A L1k tg R B G #(FF £ 5 5)

BRI A T ARETINE I . : 1] =t
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LS E - LBEBXEE

B Eqf 7| XFALAjson L

. affiliation 5Bk

.J3f= description A.J.J5f& (A.J. Wynder) |, 1964FHAE, RIEERIENEA,
.{E nationality ZEE

& weight 82401

.FEEF7e birthDate 1978%7H22H

.EE5E birthPlace #IIZEAZAREBRIE

~»>F> > >
g aaaga g g g

"subj":"A.J. =",
"weight":"820F",
"height" :None,
po":[{"pred":"affiliation","obj": "&Ek"},
{"pred":"description”,"obj":"A.J. 5= (A.J. Wynder) , 1964FH4E, FHIZE
EBEiEmR. "},
{"pred":"nationality","obj":"EH"},
]
}

[ & & 2t 2 48 A — 4 4L 32
B AR sHETREFHS
B Height, weight% & # 4. — £ 4
B RS EHEBREAASMNMIGHER, WoX S NG A

BRI A ARETINE E [I[Eg==
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£m¥ B - §F AElasticsearch

# Elasticsearch 2t s indexfetype (mapping X 44)
B Mapping X #4627 X6 P HNFRAEST st 9 B LA Foiz B

#HEHE —~index Al type
curl -XPUT 'localhost:9260/demo?pretty’ -H ‘Content-Type: application/json® -d'
{
"mappings": {
"person”: {
"properties™: {
"subj": {"type": "keyword"},
"height™: {"type": "integer"},
"weight™: {"type": "integer"},
"po”:{
"type": "nested",
"properties":{
"pred”:{"type": "keyword"},
"obj":{"type": "keyword"}

{i Elasticsearch#ginsert APl # 42 3 3£ 2z &4
Index#=type

BRI A ARETINE E [I[Eg==
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LR

ORALBGHBELE], A5 QERNER S, AT
VAA L G o — M B S 49 B 4]
B F—TOFE—NEARKELEFTOENL, SRRAPMOGRALE N
B 54 Rat 7R EH, BRI ALBEFHEHL

weight EE8 ZE A&

relatedTo HX BX

telephone EBiEF 515 BiFE HIFSH F FINE FSHB
birthDate HAHRES HERE £H FHREE FHE
height BE Bk 28 55

sibling 5i58 SF5 1BIB HH Kk HEK
workLocation T{Fibm WP I(F 7AW LT LIHbm
children ¥& #&F &L JLF

FiR J1% 2K

RKFEEmR UFIF SF el 1Fam

homeLocation ZFKE{FHE FWB {FEW FEHA

BRI A ARETINE E [I[Eg==
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LS HE - 2B AHE

At A P& > £ XESEW D> B b4 R

1. 24k b0 A B4HEH

B AL QPO LAheiBHE, UEM4L HKeywords & L4, # 84
EEEPEML ARG E MM

B slde 28 “BB]” , ¥ % L4 T k405 24K

& “wHl: 2 F7, Lk EA AT, BAEARLRTH £ F
B 4 14

#HE LR T A
curl -XGET "localhost:9200/demo/person/_search?&pretty' -H 'Content-Type:application/json' -d’
{
"query”:{
"bool":{
"must”:{

"term”:{"subj": "#k""}

BRI A T ARETINE I . : 1] =t
ChinaHadoop.cn



LR E - L8

2. % b4

B RELERFE~NEHREAt G E WA

B OB ERBEEAT S GEAR, RES ANEHELESAEMEMA
o ﬁ“’kb%%’ ﬁi%*

LI G0 B RARE WA

def search_multihop_sp(entity, preds):
LI

args :
entity: entity name
preds: list of predicate

or p in preds:
if not entity_in_KB(entity):
return False
card = search_single entity(entity)
if not p in card:
return False
o = card[p]
entity = o

return o

BRI A ARETINE E [I[Eg==
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LR E - L8

3. & 1% % 1t & W A4 & R A

B #irdkaNEHEAMHALFGRIME, Bp(pred, op, obj), £ & X — 3 93t & 69 3f

bl
B plde: “%F >=2007 3t & 6 3 S b A

B 44 % thoheight, weight i s ¢ & ¢ 77 #% /2 nested object &3 & 4, #l4=: “Not g
£. 87 .

"nested":{
“"path": "po",
"query":{
"bool":{
"must”:[

{"bool":{"must_not":{"term":{"po.obj":"H[E"}}}},
{"term":{"po.pred":"nationality"}}

Eutéffi"-llfe

BERMFRARELHE NS
ChinaHadoop.cn



LR E - L8

3. 1% 4& % it B St th R 4

B REEMEAAGAN, Ort 44 %5/ GH A4 E €550
B 4o, “HRak: ¥kiZsH A And & 5>=200 And NotE £: ¥ &

"range":{
"height":{
"gte":200
111,

"nested”:{
"path™:"po",
"query":{

"bool™:{

"must™:[
{"bool": {"must_not":{"term":{"po.obj":"T[E"}}}},
{"term": {"po.pred”:"nationality"}}

133},

"nested”:{
"path"™:"po",
"query":{
"bool™:{
"must”: [
{"term":
{"term":{"

13313

BRI A ARETINE E [I[Eg==
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L£AEE - AP oL

O X L 2T AR RAMN L6454, 5T A~ 0G5 AH
N, BRIt L, HEHETH—NEA, AEAEH
-1 & #

O £ 453
B S FeL g5 ARRBEE TRAKRDQNEBRES 235, # &

$—-NEARSRENL, #4E4 AANOrNot,=<>%
B PR, REARKRELEHREMLE IR
B 0, i RARNEARGEH

B H#H—NEdRSREMETIAE it HHESR A

BRI A T ARETINE I . : 1] =t
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LY B - WITESEW

At A PE A2 LEE, EF 55 AG
HAEBAT R kR RE S B 1HE,
4+ = Elasticsearch--+4

def _search_single_subj(entity_name):
query = json.dumps({"query": { "bool":{"filter":{"term" :{"subj" : entity_name}}}}})

response = requests.get("http://localhost:92608/demo/person/_search", = query)
res = json.loads(response.content)

# & & A P~ &9 2t & egElasticsearch4-+4 /5, #
1% &, #BH &L F

BRI A ARETINE E [I[Eg==
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F 3 - St

t & 2 & K FElasticsearch2 3, 7 A A 6§ 514w

i, TR~ Y EZLAIHEIITRGEN

1. 31 84 %

B AAPAKLERARN, THREANGORRIZEPH4GEIARSE, G
H3 8 REHHE, #l4"AALALDAE”
B oAy E
O 4oin £ P HNRAA B, Fik—ANaliash H (4o R H)
O #l&r A £ Ak A, BRTHRESAEZHLEE2RE, 2244
4 & v Aalias, B WA A 2415 & ¢4 £ 44
O #&m,2, aAHEEbeEAhOT, BRTHEEARSE, Atk d
alias# &4 4% 4 ¢ 5244
O # A2 PRELZALE—~EKTLAR, LA THERL S, 2RIdAHHE—
18, MR EARZIEANAMe S e 5 1A, RaliasA # &4 & 4464 L

BRI A T ARETINE ! . : 1] =t
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F 3 - St

2. Wt

B AFrAE bt —4AGER, sldMAL£AR “SEam R
6 %

B iy, HANLAREGE#H—NYped . AP #mAthda, #i1
% 1k & W Atypets B 4 £ 0 T

By, 2240 GQ5£4%. plde, “EH R A4 “BREH
R” Fe ‘Bz mA” o Arthd ‘@i’ M, BLFHK
“BkE# R Ao “HrkiEsm A7 104k BORSA.

B Bhrd: Aim 2 Potype£ 4 E22 LT E 4. AN 240
2t b 4% B Mk # T B4 A

BRI A T ARETINE I . : 1] =t
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F 3 - St

. EHA MR NTF B E

B ARG RNy, BHAARMKAKeywordL A 54k, R 544,
PHATH, AP hatr Al e Lk i i

B AFrPTRAFR L SR ETHEAT L SN, RLTHFHE S LA
B WAL B sk ASing £ A (9d 4L32), skt A A TR AMNEE S
Wi, Atk mA PB4t &P @A B HAMEM T,
% 08 Aa 42 BB e LA 5| A

4. st AR £ 3 B HIAGEMKE

AA R ERIAP, A A, B Theightfeweight 7 4% 4 integer £ &

% 14k, X Agrange searchsh, # vt & /EKeyword £ & 4 45 4

nested object ¥, = I 4 o4 = &

B THAAEHRBALR LA 2% 4 4K R ¢nested object ¥, #]4e
integer, Date, string, entity. &M £ 9 EH I AR 4 /E, #ldo
Integer, Date Z_#krange search, entity Z_# % ot&-44 3¢ % 4 & #,

BRI A T ARETINE ! . : 1] =t
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F 3 - St

D.

B 1 4 ke

018 B PR 2B A ‘M, HIL, B FE LA B BeF:
KE”
BMArrE: BN NERLGHM, R TAALRQERGEML, BT
4% R 1& Asubject, 4 4k £ #7 A «g (predicate, object) 2, @ st 4§ & /£
A object, 17 #% & A7 A & (reverse-predicate, object) s+, stat & % 69
objecttg #4 & & £ % #subject
O .81 :PO[(d /L, #kios & )...]

RSP[(& % , #kiv#)...]
B P a5ASPa, #lde “#hivdE: REBTHAEAZAGSPE
Wk, R MR MEALGGPOEW, Bpib R RSPE M T4 & H
Bt (S E . #howB) e 248
Bl 32, AFasaPOst, Rl &t & 6 6 SP&7
TAHNA L BHHRLARL BhkASUD"AB S, RAEHEA
“entity”; Bl M, AR ZG#EPOE M, .25 4SPE st

BRI A T ARETINE ! . : 1] =t
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F 3 - St

6. /& 4 path -4

B TIHRREEAEERG SHEA, LTUIHREERESE
Bt b B, Blde ‘IR EAFERT @G ERA

B RAsg: @ik, LERARS—~NEMHF B HAGPOst
@R, Pribk A (R E, @FE)EA

B AR RAENR LY BBHAA(RAE, @%E) 24
¥ 4 £ 4

7. % F % £path &4

B %7 3ANPOEH LML EEE4&, LTilhALPH Apathsd.
4o “B 4. PR AdHIL: 2E: @ %57

B RAAEFE: AT HENEHEMH, TUEHELGPO, 4 TiLPO
path, & <T 4 & & &SP

BRI A T ARETINE I . : 1] =t
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F 3 - St

- v y7.
8' } YL‘J %‘ d~
B hThZt4 LQTRRASAESL, #lde, “2000F64KHERGERE
#HR, LEFAR “RALEREH R ERAG L4
B #Brrs #Ar&dAFO3At 4t AHRBRAIBRASIN=AE4
(#£Freebase CVT) #4444, Lffp “MRak: HKEH A~ And
“player.member of: k %7 FA”And “player.join_time: 20007

9. 4z 4, —
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