


— AEIHA R TR &

¢ UPRE LR B SRR S B AR F 4 2

Ronaldo Luis Nazdrio de Lima




— AEIHA R TR &

IR ZHH EAANAHE L SCAMUGES 288 ORR,
PATE B ER N A

FYURZ « B oM o AN I o 1 - R

e 4\}\9’34‘%?? =78, A Ao,
A —H# NARIE /\A/E\"fZIKT\EIﬁ |

o« X RER o NARRNTE X
BN INE N Hidse
e R TR K Fre




— AEIHA R TR &

« NIXTKRE A %bﬂ]lﬁ%ﬂ?«’%ﬁ%ﬁu (LY I TSE SrEvry A

ifﬁ?ﬂ%lﬁﬁT EIb XA AR . AHBEFE M

1]

X R
KR E




— BRI T &

o XTI XM — N1, RN, tHEN— B E X R
i%——?ﬁ/iﬁzﬂlﬂ%lﬂiﬁﬁ EXfER. RETLHE N TGS
TKEWKE f%ﬁbﬁﬂiﬂlﬁi&tj\*ﬁﬁﬁiw HE—&l
%%ﬁ*A%*&$ﬁ%%ﬁLﬁ MNHEHpRIGE — RIS . X
B G AR K — 8820 TR R 2 WL 8s kb a0 . A B 1, AL
oo B AR S N R AT %@J%?l’ﬂm%“ﬁ“ﬁ“? %F%B’J}ifﬁlﬁn
3. AT NS R E AR FER S X, AT B A fEA
RIS (SEA) AT R, JHFE lel’J) M, ¥R T A HA ZE Y ) B
%, B, HJENLZSISCL0 R




— BRI T &

565 YR XA SEUIAT AN e, g nT DA 2 HX kAR
MlestiAa 1 IXEERI I HFIR, %EEW%‘@JROHaldO Luis Nazario
de Lima, Eit<e “#” . “XE—PHFHRonaldo Luis Nazdrio

de LimalfJ EVE e BRizz) i . 7 XMASRIER BB FEY, =—

MG I L TR AR S o
R~ mrs s

B EF




MEMEX — <2 104t &

"Wholly new forms of neyiclo -+ will appear, ready
made with a o ssociative tra running through
them, ready to be drﬂpped into the memex and there

amplified”

As We May Think, The Atlantic,1945

Va Il Il ev a I' B ll S h National Science Foundation

Manhattan Project
First Presidential Science Advisor



—. BRI
« Google N T I_RAFER G| 2

X |H

5] 4

2012£55ﬁ516Eﬂiz%ﬁi7%nu\
NEEE, RS2 N &2
e

4\@7!3 AR R

+ RV B R £ 10
L),
(IR
S

EENEES

75 R ;

SRS

)25 22 i 5 A

i (Knowledge Graph) o

LIPS R, TR A] gehin 2

s “thlngs not strings
= ﬁﬁﬂzﬁkﬂy

(ﬁ§ﬁ7fﬁﬁﬁ_F

E2Z i E’JH&ZIK, H HE%@U@
WAE, BR T A
”ATﬁﬂﬁ%%ﬁﬁf

7 Q/\ N T %ﬂ R
%Z??Ejj“f:ﬁ%/\ﬂﬁﬁfﬁifi—
P HERE

/\A—r/v‘/v‘p

& iX l %ﬁfﬁ

,fhfgfj TEIEXER, &k
‘fjﬁﬁ%§{jﬁﬁjz Google%ﬂb\

1P BRI,

A iR

Ay @

P AR

SWiIN

iﬁ%mi@ﬁ%

Eijj*ﬁ
%L_’ EIJ

YR

X

A HE

ﬁ%ﬁﬁw &Mﬁ@Tﬁﬁmm,ﬁﬁ@%%Eu

SR A
~A“ﬂ

R I

1E 5



EBE

X

o XA RIR

LIRSS

%ﬁgﬁ&ﬁﬁ%o

i B it = _J T

BHEERL

TIRTRS. M E:I-l

Teltpes. (/T WARIDIER O 'Th-hans TP » e RS
: BRE ‘.-"-T'.?. B ES | BNFHE : Ronsldo Luis Nazirio de Lima
ENEENENAER e, REmNESARERS
TF EERS TEEE &
RERMTE PARS (WNFESRRENR | _SEE
e, (Dl Damstil COMMUTe Ty IR -
‘Tl-m" # P78 ( Crislane Ronaldo ) | 150525 HHEFHRF
14 i il i ‘ :‘!I ¥ . TRF = mp iy

I»‘-""I‘E II. ;.—_!: AEEER PEE !

TS _PRRSERmERER] BAEE
¥ il TS -
E BRE (R PE Ramalds Lulr Natais De | ima

R, N

vy DR

o S S TR e :
e g B o P i e |

t“?&ﬁ"?{f"‘?ﬂﬂ 4SHRNFIRTE_ BRI

EDGITS 163 COrmiaDeerEnlhey j-.ilh D0 -

B PO B ETRE b WEEL SRR R N m R B
SRENE. TECMENAE FRARACS
Mﬂ*ﬂﬂ““’ﬁrix%*ﬂfé':ﬁ'ﬂ ? - MO

"!'|.-'. Wi Fhifvu comguesslion 2000 s

T !Q‘ 2 KLY 190G AR ST anl apecne R
HEMTSme, faTe. IS H8 BY . ndElefE

1575 55 W8 BARY TR ﬁliﬂiwﬁ -

"L A Phifvd OO guesoinTg i -

e mEEL§I
& Flcirmnyl

IREEUE

M“F’"‘ﬂfj"ﬁ%’“" f/H‘F" :

nips. (waw

| AU A2 715 B
Sl (A0 2 5] E R — ) R

-

Y, A

RERE,
=TS tt,_ww-tl':::.
2AFG, SEEY

!‘“!!‘ —*E“-!-E""l‘ . F A

MRS NET—  EaRARNiTE | EEL

TF: e B EEEm SR et S Ritirs
nE: &0
28 : Ronaldo Lus Nazaro de Lima

B : Marla Boariz Antony (EEYE - 2008 33012 8w . BE
F&: Por@mBER 8 ED | Meea Sephls Naziss de Lima
Wira Allce Macano de Lrma ;i-__a-
B 9 TETETRAFE R
]

PRUIREE 1 O B TS

AFReRT

g EE 1 A

e 1] sn:+‘sltp g;:n. +3 BRE=S =
x




o~k Ko 12

deapicabli me 2 )

Wab T M Shouging L Moie =

Daspicable Me & shostimes for o Frang

o Gf

&8 ik

N ¥
10, 300

nelgco Corbe §and XD
an Francisco, Ca - Map

i
4857

Jeiis
Ma 2 masti

A short description of the movie,
ratings, release date, directors,
casl, eftc.

Dite
il B

Ruoleass

Desplgable Me 2 - Official Traller #2
) [T If

cnbile Me 2 oHers

1= Mo=t Profitable

# : Things not strings

Despicable Me 2

*hn 10 = I

o % = [eaman Tomataes

Cospicabis e

Rekenen date July 32010 1JEA)

[Hraces: P Gy Runang
Langumgi |

Produstion campamy: llimins

Erfetanman

g, Haltor Paralin

Music Coimposed by Fharell

1l g

Dieepinanie

« QO

Helsinki

He!

Induding tha Mational Musau

6% e prassnt A5 an Mannsrhaime

Pariiameni Houee and Ki;
red-brick Uspensid Cathed)

1E5
Bongls Pl

Clash of Clans

ed's soubem capital, il
Fintand. iz caniral avente, Manrernel

Vjlan

Eapoa
"B tielsink
)

v

iTunas

- Apple

Clash of Clang Is 3 Yeemum maobila MO siralagy vickn gama

devmloped and pubishad by Suparosil. Tha gama w

raleased for

1003 platforms an August 2, 2012, and on Google Flay for andrald an

Octobar 7, 3013 Wikipadia

utial ralansa datar August 2
Developer: Supercel
Publisher: Supercsl
Platformes: Andicid, {08

012

Suparcall s 3 mobike gama davalopmant company foundad In

- Finland The comp
Gurishime red. and
sk develonnyg 0amas or mohlk devces g

Ravenue: 219 billan EUR (2015}
CECk: llkka Paananen (201 0-)

derits relen

wlly

I

& clabul

Founded: June 2015, Hebinki Finland

Owaner: T

Profiles

nl(B4.3%

Fourders: Mikin Kodiso
Forsten, Peir Styrman, ke

Fatabouk

Vider games

Twittar

llkka Paananen <

Businas n

Bom: 1878

Peopie atlso search for Mikio Kedlsega, Niko Dereme Lassi
Lappinan Yea Forstan. Baln Styrman

Drgarmzabons foundad: Suparcall, Sumea

Tencent <

ntemet company

Tencent Bl

Tancart Holdings Limitad is a Ghinese imeastmant halding company
whoss subsidiaries provida media, entertainment internat and mobile
phione valua-addad vitas and Dperae onling advwersing sanicas
i kipedia

: (700 (HEG) HKE202 60 -1.80 (-0 §8%)
P GMT+S - [ AFima

Headquariers: Shanzhan, China

Revampa: 102 8 billion GNY (2015

Founded; Mevembar 11, 1988

CFO: John Lo

Subsiiiaries: Riol Games, WeBank. Epic Games, Tancant Ficturas
Foungers: ia Zhang Zhidong




Facebook 24 % B +#

.- acebook X% #& & +% H A F 41
| T 3 | 2.7

Featos Likes

Paul McDonald 4 AddFriend - ¥

Eriner t Faook _ _ Structured search within the graph ]

Harvard Unlversk

Friad
Likin Hare

Fecpla whe lke Harvard University and Basketball and work at Facebook

weekend? Read

Ekaterina Skorohegatova J. AddFriend s v insights into the —
Worka at Faceboaok 1w/ USOTYY i Groups
i Appe Mike Vernal & Add Priend | <=
Suggest Han 1 Evants VP Enginsoring a1 Facebook

7. Harvard Cr

Gary Johnson & AddFriend v
fPotuocale Heveroomont dtFacen ﬁ Way Jared Morgenstam & ASAFHEnd | v
Likes Harvard University and 278 ofhers Producl Manager { Niaja - Games ..

Wharton
frlands ircl

ool University of

=owelll Introducing Graph Search

d Unily People who like Cycling and are from my hometown

Hing Zhang (&%) L Add Friend | s w
Safware Enginesr 81 Facabook

L

Mot Diewain s Marer ey
f— 5 e [ — T

=2~ B

Zhongyuan Xu ((RE:E) L Add Friend | ==
Safwam er 51 Facabook
¢, Baskothal a

2147 ma




. FREERRIHS A

o IR EIVER AT BN T R miH o FHES R R B RS AN T

‘ﬁj‘ﬁ):El’JEE'J"ETUﬁiﬁﬂiﬂiﬁ\iﬁéaﬂ/ﬂLﬂﬁﬁﬂ ) — b &0
ZANTE I B M M5 (Semantic Network) . 15 X %%t AH H.&E
T%E‘ﬁ“??ﬁ??ﬂiﬂéﬁ}ﬂi, WRER AR ECE X S, IR AT Z 18] 11
9‘%3%(15—@9‘%3%, Lban: A *%FP['%?LZSJJ% part-of k%, bLum:
BRI IAIIPIR—545) , WTHE

° ?ti%ﬂ_l ﬂ:/ZEEJ:’ TI:IXI_JQ%ﬂ]%DD\ T«%Hﬁ’fl 15 1§XHQ%E@”J ! 1T
IR S AR R, CARBREVINR IR RIE R ——
FITHNHENEFD 5 i RR B 1 D B BT $ 38 SAR 2 [H] 1 S EK .




cPRT7IBEXME, NTEBWNIX——LTHXRG, Ji?

Berners Lee-

HES 316/ T

EHZ
—1998:>;%tﬂ IE XM (Semantlc Web) FIZE2006%
Llnked Data) #EAIFNREE G E T 22 120K AR,

E 1[]7\595[]1//\ &) T/El HU%

’Eﬂﬁﬁ’ : S ljﬁ P c{
frix B | Subject redicate—»
Large

N

Tim
S3E
a] A

b4

Object \litiOH).o

raphs 1in
nowledge

graph cConsists 01 4 Selt 01l 1ntetercornecerea rypea enthieS and
their attributes.

™~

« 8], ’ﬁm/\ X

IR

% e |

H
:iIEE

(Subject Predicate—0Object) .

— SO B R [ SRR ATT 1) Je PR A B o Bt T 30

H— 25 AR, BEMIRERRN—IDSPO=J04



Web: A4t . A P a6 % 4

... This 1s why a "web" of notes with links
between them 1is far more useful than a fixed
hierarchical system. ...... Circles and arrows leave one
free to describe the mterrelationships between things in
a way that tables. for example. do not. The system we
need i1s like a diagram of circles and arrows. where

s circles and arrows can stand for anything.
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Information Management: A proposal 1989.
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"This is a pity, as in fact documents on the web describe real objects and

imaginary concepts, and give particular relationships between them but we could

not process them at all...

Tim Berners-Lee , Inventor of the Web, @ WWW Geneva, 1994
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"Linking Open Data cloud diagram 2017, by
Andrejs Abele, John P. McCrae, Paul
Buitelaar, Anja Jentzsch and Richard
Cyganiak. http://lod-cloud.net/"
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E—NAFFKEF— gt atiz, A LMfinfoht2zf. TRAK
QiEEEk, LOUEAGH LI, LT X4, 2 TEG, Rttt E5GEM
—-Terry Winograd (f # % & 28 4 .SHRDLU4# %)

Winograd Schema Challenge

I. The trophy would not fit in the brown suitcase because it was too big
(small). What was too big (small)?

Answer 0: the trophy Answer 1: the suitcase

II. The town councilors refused to give the demonstrators a permit
because they feared (advocated) violence. Who feared (advocated)
violence?

Answer 0: the town councilors Answer 1: the demonstrators

#NLP: 50% — NLP+KB: #i460% — A& &: 90%




—. FRENERETE S A
KG & A M

Webil # a2z x A2 A4 HE—H, X2 HEAQELM4E, #IHELNE

NLPAL A & HA XA P i RE Ao 4440 ik 38
KRMA A EHAAHENSETREAFT oL
AL EHA At A AR LHMAGES

DBALA A‘BGsXEHMER

MBKGE $ 2 AL, 444 AEKR. NLP. Web.
ML. DB¥ 2 5@z aF# K




—. FiREERErtH4S A4
JE 8 69 AL vs 1 F 12 G Al

A K AGAR NPT F (G %o<2 # /TR £ . S 35439, LM 5

B 4e

#| &7

He 32

b2

N F 2 AALE XS

e 32




- | N = U%D‘[//\ %Iﬁ

‘g‘ﬁ#'&r\ & +#% >N £

~ Freebase
O}{LINHNGOPENDATA mgiggﬂeﬁgbase for English
SHISHP® e
FAUDASE ...the hew SEQ?

DBpédia o
_ CNEBped'a 2y ./ ConceptNet  Herbne
* m@ An open, multilingual knowledge graph

S linked hfe "data




Cyc
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Jeft 1984 4 Douglas Lenat FURGIE . I HIrE B @ AL
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plant” , ” Plants die eventually” Z&,
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e WordNet &35 44 AL ENRE, FEH T 18 XIE B, WordNet
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WordNet3. 0. &, 2 485 15 5 N FEFI20 T ANE X £,

WordNet: a lexical database for English

GA Miller - Communications of the ACM, 1995 - dl.acm.org

Abstract Because meaningful sentences are composed of meaningful words, any system
that hopes to process natural languages as people do must have information about words
and their meanings. This information is traditionally provided through dictionaries, and

#Mo|ARER: 9323 HBXXE FMREBE M THRE 5B *KEF ES



ConceptNet

* ConceptNetsg & IRATIASE . fie 7 UL TMITALAA SN = [F10pen Mind
Common Sense (OMCS)TiH . OMCSTiH EH&ELZ N T EEEFMarvin

Minsky T-19994F & Y G137,

+ ConceptNet A TRRIN AL, 5K ORI = HTRMIEE
ConceptNetFIR JEE DA = JuH I B o< R B F0 R 44 1 o

* ConceptNet5iAs LA E A 2800/ K A& Hid . HCyctll,
ConceptNe CRA I 2UML BT 285 5 119 aﬁaazli MmA &% Cyc
IFEX ARG RZ .. SEEREAEE MBI AR EREAH L,
ConceptNet LB L T 18] 5 18] 2 [A] ) 9% &R o

e NiX/NNFET, ConceptNet 8 N#E1r TWordNet, {HAE Y EtWordNet gl
TR ARRAZ . AL, ConceptNetTBERZITI, HXFZMIES .




Freebase

FA%F # LFH G TF FCGF T L

“ - F#k BT #K
7T & e
MetaWeb r~rrecbase “— #aikiEs
Q) i WP
Google

http://www.freebase.com/

Wt FREFBI AP T EE, BhGE AR KBRS



Wikidata

AR ESERELAGE T Ion A, FZACCORLSA &% T

‘ [‘ ==
@ LY P Y L I I | I FF# 1k B # -__' b , wﬁ P
* < %ﬁgszjw
WIKIMEDIA WIKIDATA RGN
VS G T - t fast R, $ik., FHGRAUMLE
_ BARRDEREL
+ reebase g &
% B 5 £ 44  Allen Al Institute

http://www.wikidata.org/

B Qlhsieith X EFTHEM




DBPedia

 DBPediaye H-8H1E X M1 H . DBPediak$aEid & A4S
Wikipedia, s&MWikipediaffHUH RIIFEEEIELE.

e DBPediaRH T — MBI IAAR, EE N, A, Tk, F
w\ﬂmﬁﬁ PIFh . TR E

o JILAN, DBPed1aﬁ'—3ﬁreeba_s’e, OpenCYC. Bio2RDFE:%2 2udE 4
L T B ERE . DBPediaX FHRDFIE SUHEIERAY, BILA43012
RDF = J64H .

(&




YAGO

« YAGO & HH 78 [ L5 35 iff 5T P it ol 1) B 2 2008 e« YAGO = R4 RR |
Wikipedia. WordNetAlGeoNames ="~ A5 HIE T .

* YAGORiWordNet HTTAIIL & X 5Wikipedial 7 RARRIAT | G4
i EAFYAGOEL A BE N HY SR 7 R R o YAGOILZG RS T IR A
A TE]) FIR, AR 2 JIIR 2 B 3900 1 Bk [a) A2 Ta) 4 B 1) g P A

« HET, YAGOEE1. 24255 =JuH 511N . YAGOSZIBM Watsonf 5 ki
HIREZ —




Y ERE R PR: OpenKG. CN:

i

OpenKG.CN

A BEIANREET X

384 54% 15
= AL B

palE=




Zhishi. me

Baidu Hudong C-Wikipedia

[ eomsemmnr. pagmznsiu- }

(&)

Fabdi ST EEETY  HEERHRLS

v

R 5o
B R pTEEEN
HTEg L aneREEs, « HikesErEAH
AT WEETHE . AP W T Y

LATHS BRI RELRAMIR Y. ARIe. AN

e A ERageeT— PSRRI s 8
BB P b BEREIN T T M & [ SRR BARET— Bl

ASTFERE AR ESTEID, SR k. BT e :'* :':"‘5‘"': Ii" HIOTETA RN NAN S
llb'  FET Lo TR

i EnsEETn

« W] 300uF A BHEOT WE T Mokt MR, A

ML
B, LN N WHYID, B8 B AiETeR 4Bt PERERNN. UFE. g, feme geees ] " -
Wil i * F T, st FRanin g, o R, paEse. """= -
O M ST AR L PR T . el i 1 . : i il EERRANOLEINERayes Fmaen |
— S TR, HOTRNER. EAE R FAGTERERNE. U | L]

PR L O e S SRR E - Liniiis L]

P ACHE B R e SR A
Wl . A HRETEA T, ith, bRLEGER

il . A B R e PRl MERD
USSR T REAY RO ERED, ThF
! F B TiMRRENT. DA J-I:E‘-;}

L.

BEEA & LTSRN A
B A b W

L WE L
W [L R E i Fagkd

RS - CRREAE - W
THEMLI |
q

LT L Ty T

L EAN R B L]
- AR N EE.

(Al - TR S
=

Ml Gl e
B maernTRn -2

WD, T T
+ EmAn—EEE i

A, Fatiee =P PR, e
A%, BAREE e

HESE: MEACE. . BREEE-
fi SR ERRE

1

DRITEE, BoN AL EIWHETE, KRAY
EEWEHR N LR B o4 .
VLY. SRR PR R R R . W
EsE. BT 00D B E-PHTaNS TR, THIE
LN, EITE-BRrEs . B B T
BN, DL, AR NE
R Al e RSO, K
LR AT L, TR T

RIEE T ARG

B B, baeEneIEEAEECEN i RS EE . Wl
PR,

Bk 4 Ly,
il g, wd, el mErleFn i

HERIEY, B HEEEY, YE BT TAE miHD U =

F Lo

] it ; At AEEA R A 4 L ET—REA PERNETTRS. 0, FaSET N, B-RERLT
FLARNN, TRECEAN, SFRR AL AMER=  precemimme 4 - % R LR SR, MRS, MEE SO TEN, LERLTEE
AR C1meAy , HSREEH, Rl NETEIN. bl ] - BRI, BT I AT - AT, £ TSME
EARET. AR AN, WEEEE (a0t GRARNEN. BAMAS (SRR wt || BWER-rON. ETSREALETARETL . RITEAOREGNY AN T LNANTS
I.l. 2 VL= Tty Hm-:- IME, FREEIESE R AR r::':n -,'lm f t‘ . wELE . WEEhlad. BEFrLElEN, aecrRalTaeddaYle—ES- BaE
o x : Ja x ul W, LS .  ETEENIHEE s, T
EETRACEDE, LSO LIS | BIUEH TGS RN TR ¢ tl krr: L. Lt IR ANARAETFHTRRE LS. AR
MG Bk (RS0 B, TATEME R ST [ 24 I AT AR LR AT
i, CEREET . SRTR AL A-RREREN AT EIA, ENTreiEame

FEHiE-

..H".'\'r!li':-"‘{v— farara: =—

NN W el )2 e e e g oy

AN E YR DD F0E A, DT

[LL ]

ARATIArENNEWmI ST
it § L R e I s
atnsall = SoiE il REEE -
N R e 7, 0 20 el T - e L E G — SR T B B msan rmEoEE
e LRy s ELL L&
BT
5 RS -I% e BT B | EADRE TR ERbA b
CTLE = & | EM (S R Y | Y | SRR NG | TR
LT BHT “EETT WEEERDEY R CHtEgDrIES BN 2 | P T | TR T ]

Kl s b vy vl SCoN BO BLN #S PNl AN S8 GBS ERET Rl




0. iR B R AR HE

KG Data

EE ENREE T TS
BRI EH

KBP D2R gt et OneM2M  WikiData
/Visual Genome A

e = on

-

= , NG
Ak 504 hEB £



| N —
T HRER

Semantic Nets - Quillian

1970s — 1980s
Production Rules & Expert Systems

Frame Systems & KL-ONE - Marvin Minsky

Description Logic / DAML + OIL - lan Horrocks

2000s— 2010s

The Semantic Web (RDF & OWL) —Tim Berners Lee
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User Interface & Applications

interaction

reasoning

RDF

XML representation

URI/IRI I




RDF

. Predicate -
Subject
<>

P




RDFS

Defines small vocabulary for RDF:
Class, subClassOf, type, Property, subPropertyOf, Domain, Range

I subClassOf subClﬂss‘F)f

Schema

Instance




OWL

Class, subclass, Property, subProperty......

O

Complex Classes: intersection, union and complement

Property Restrictions: existential quantification, universal
quantification, hasValue

Cardinality Restrictions: maxQualifiedCardinality,
minQualifiedCardinality, qualifiedCardinality

Property Characteristics: inverseOf, SymmetricProperty, AsymmetricProperty,
propertyDisjointWith, ReflexiveProperty, FunctionalProperty



OWL 7=

:Parent owl:equivalentClass [

L2 4

rdf:type owl:Class ; owl:onProperty :hasChild ;
owl:intersection0f ( :Woman :Parent ) owl:someValuesFrom :Person

] . ]

:hasSpouse rdf:type owl:SymmetricProperty .

:hasAncestor rdf:type owl:TransitiveProperty .

thasGrandparent owl:propertyChainAxiom ( :hasParent :hasParent ) .



SPARQL

e SPARQLEJSPARQL
Protocol and RDF
Query LanguageH]
BIR%4E, SI1H
T U7 I FTHERERDF 2L
5, =B XM I
DIEARZ —,

A SPAROQL gquery comprises, in order:

Prefix declarations, for abbreviating URIs
Dataset definition, stating what RDF graph(s) are being queried

A result clause, identifying what information to return from the query
The guery pattern, specifying what to query for in the underlying dataset

Query modifiers, slicing, ordering, and otherwise rearranging query results

# prefix declarations
FREFIX foo: <http://example.com/rescurces/>

# dataset definition
FROM ...
# result
clause
SELECT ...
§ query pattern
WHERE {

}
§ query modifiers

ORDER BY ...

# .. http:// www.w3.org/TR/rdf-sparql-query/
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(e.g. RESCAL!)
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| [ Neural Tensor Layer [ 11 4 I
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M. Nickel, V. Tresp, and H. Kriegel, A three-wayv model for collective learning on multi- relational data. ICML2011
Sacher, R.;: Chen, D.: Manning, C. D.; and Ng, A. . Reasoning with neural tensor networks for knowledge base completion. NIPS2013
A. Bordes, N. Usunier, A. Garcia-Duran, J. Weston, and O. Yakhnenko, Translating em- beddings for modeling multi-relational data. NIP52013



H1iRHHEL: NLP+KR

KR: =x8. 3A%£4%. #5%E.......
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metaphacts platform

g 4 metaphacts platform - metaphacts End User
ronten + Integrate & consolidate S @ | create ApDpS External apps &
SR data R integrated use
+ Manage repositories 23 Q of metaphacts
- Visualize and explore data < service

Graph analytics

Fulltext search

o :
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g o e Provenance / RDR

Al TR

47 R == RESEARCH
Company-internal data sources SPACE

L

Open data sources
metaphacts
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