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Currently, Linked Data is increasing at a rapid rate as the growth of the
Web. Aside from new information that has been created exclusively as Semantic
Web-ready, part of them comes from the transformation of existing structural data
to be in the form of five-star open data. However, there are still many legacy data
in structured and semi-structured form, for example, tables and lists, which are the
principal format for human-readable, waiting for transformation. This work
discusses attempts in the research area to transform table and list data to make
them machine-readable in various formats. Furthermore, the research proposes a
method for transforming tables and lists into Resource Description Framework
format while maintaining their essential configurations thoroughly. It is possible to
recreate their original form back informatively. A system named TULIP has been
developed which embodied this conversion method as a tool for the future
development of the Semantic Web. The proposed method is more flexible
compared to other works. The TULIP data model contains complete information of
the source; hence it can be projected into different views. This tool can be used to

create a tremendous amount of data for machines to be used at a broader scale.
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BaalinavTul a.a. 1989[1, 2] Iummzmﬁ’luag‘w European Organization for Nuclear
Research (CERN) ﬁ]’mﬁ'uvlﬁlﬂurz_?ﬁaﬁﬂ World Wide Web Consortium (W3C) f1 MIT siadaan

910 CERN Tud a.f. 1994
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® Uniform Resource Identifier
® Hypertext Transfer Protocol

® Hypertext Markup Language

1. Uniform Resource Identifier (URI)

Uniform Resource Identifier #50 URI (lu%19i3uusngnisenidn Universal Resource
Identifier’) wiasgeeignuesisaliiiv iWunsimusdelifiuigesanseninensuiasda

Tuszuuisaliaiumeanednase Taendetuaziainuanizaaziiloniagfuiusyesa

P
o

! srgazideavesisaliniivesusegluiuledusnuedani CERN Satlagtuiseglusuuuudaumile 30 Yiuda. uvdedin:
http://info.cern.ch/hypertext/WWW/
? Hypertext. Wikipedia. Available from: https://en.wikipedia.org/wiki/Hypertext

® RFC 1630 - Universal Resource Identifiers in WWW: A Unifying Syntax for the Expression of Names and Addresses of Objects
on the Network as used in the World-Wide Web. T. Berners-Lee. Available from: https://tools.ietf.org/html/rfc1630
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http://www.student.chula.ac.th/~57714613/index.html
http://dx.doi.org/10.13140/2.1.1205.6328
https://tools.ietf.org/html/rfc1737
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TuvuzununInlieInsaivas URN Wusanng 2 faildrog1aaadl

urn:ietf:rfc:1737
urn:isbn:0062515861
urn:iso:std:iso-1ec:8859:-1:ed-1:en

* Internet traffic jam to be unstuck. Tworld. Available from: https://www.itworld.com/article/2794384/internet-traffic-jam-to-
be-unstuck.html

® What's the Difference Between URI and URL? Daniel Miessler. Available from: https://danielmiessler.com/study/difference-

between-uri-url/

¢ Uniform Resource Locator. Wikipedia. Available from: https://en.wikipedia.org/wiki/Uniform_Resource_Locator
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2. Hypertext Transfer Protocol (HTTP)

Hypertext Transfer Protocol wa HTTP? iuluslnnoalusziutuneyndiadu gn
senuuutiteldlunisteseuazihdnenaisloweiiving sauvslnddess q fiieades iy
sUA M, Awedeulm wazides udu Bsaliddulutausnld HTTP nestunnassauu
vgmgfinesiu HTTP/0.9 flsonunlul aa. 1991 uagldeidosun 5 Y3aldeennedduusn
ffmuaPuninsgiu RFC 1945 fis HTTP/1.0 Tu¥ a.a. 1996 Bsldgnusuugauilody
HTTP/1.1 luBnuisUanun uazisalad Suily HTTP neostuilnasaundunaniou 20 9 39

[

168 HTTP/2.0 99N luY A.A. 2015 esounfldgaimundu HTTP/3.0 Tl a.a. 2018

£
[y 1 1 ¥ [V

agdlsinuisalidivlaednlvgldegnniuiidnsdmudayaduiie HTTP/1.1 1Wumndn

Y

3. Hypertext Markup Language (HTML)

Hypertext Markup Language %50 HTML Ju@iSvaladlndnesuunlunisifiuuayas
[ §f @ & 1 a f @ [ d‘ & )
Tayalaasiindn1unig HTTP vudumesils HTML Wau11191n SGML Nneutuidy
markup language 111915514 1SO aguad’ e HTML i lvagluniisaiiudivzeyly

Iassasesuldfiiianin Document Object Model (DOM) Lielvazainlunisusnisinnis

4. Extensible Markup Language (XML)

Extensible Markup Language %30 XML 1Ju@iSualadlnanesuuniiilaseasis
wuuganguld Weasnesnuuulvsessumsidaulavainateguuu Fainnsi xmL Tld
lunrsfudadeyalunarsusundindu 1wy uwesdariunis SOAP! (Simple Object

Access Protocol), SVG' (Scalable Vector Graphics), XHTML'® (Extensible HyperText

" Uniform Resource Name. Wikipedia. Available from: https://en.wikipedia.org/wiki/Uniform_Resource_Name

8 RFC 1945 - Hypertext Transfer Protocol - HTTP/1.0. T. Berners-Lee, R. Fielding and H. Frystyk. Available from:
https://tools.ietf.org/html/rfc1945

? 150 8879:1986 - Information processing — Text and office systems — Standard Generalized Markup Language (SGML). 1SO.
Available from: https://www.iso.org/standard/16387.html

10 Extensible Markup Language (XML) 1.0. W3C. Available from: https://www.w3.org/TR/xml/

' SOAP Specifications. W3C. Available from: https://www.w3.ore/TR/s0ap,

12 VG Working Group. W3C. Available from: https://www.w3.0re/Graphics/SVG/
3 XHTML 1.0: The Extensible HyperText Markup Language. W3C. Available from: https://www.w3.0re/TR/xhtml1
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5. XML namespace, OName gy CURIE

XML namespace®® unisiuun prefix iiodnluldiu URI Tutenans XML wiielw
wnansnsedulazldauldazain lnensasgeliiudiunives element wag attribute 61
9 NiegwnnEeiY Mg prefix Mlaigriu wantudias il avldiewasuwuudupe
prefix:local §3392138n171 Qualified Name %39 QName'® %8991 U UTZUUAZAIUITOLNU

. ) Y ) a A o A a I < v o
prefix WaluTINAUEIUIEYID local name Lo MuATsTasaLuUNlA dau Compact
URI %38 CURIE' agfifaunnsnsain QName dnteeiiieaningnivuauniivas lngldamuld
N119931901nTULe RN Fndadninu19eEg19wes XML aanll uaggnaenwuuuagsnny

1NTU 15191992na171E971 QName WWuUsennvilsvas CURIE

6. Document Object Model (DOM)

Document Object Model® %38 DOM lassasislunisuansiadionvivesdiutsznou

[y

g 9 vwduma nulugduuulassadisiuldlumiieninud degagu HTML Aail

<html>
<head>
<title>My title</title>
</head>
<body>
<a href='"'>My link</a>
<h1>My header</h1>
</body>
</html>

ol parse 1llunIaaudiageglusuuuuves DOM Fadanwuglasaiaiuld
fan iy 3 lneazdoududu cascade wioiludu 9 (13139@ 1115019 Cascading Style

Sheets 138 CSS undnnsivuazuwuuiulalagdie)

Y HTML Standard - The XML syntax. WHATWG. Available from: https://html.spec.whatws.org/#the-xhtml-syntax
1> Namespaces in XML 1.0. W3C. Available from: https://www.w3.0rg/TR/xml-names/

16 Using Qualified Names as Identifiers in XML Content. W3C. Available from: https://www.w3.0re/2001/tag/doc/qnameids

" CURIE Syntax 1.0. W3C. Available from: https://www.w3.0re/TR/curie/
18 Document Object Model (DOM) Specifications. W3C. Available from: https://Awww.w3.0re/DOM/DOMTR
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I |
Element: Elerment:
<head:= <body=
| [ | ]
Element: Attribute: || Element: Element:
<titles *href” <aw <hlxz
Text: Text: Text:
“My title” My link® “My header”

A9 3 §29879 Document Object Model*’

N5l DOM viliisanunsadum uwazwWdguulawnlilassadadoyautasguiuud
wanauuntIu Tngsnun1en 1w lusunsudle W JavaScript kagaaen1sid event handler
d‘ 1 1 I3 o ¥ b % 1 6 1
Nsvyliludinnng o vasduma Msansaasenisne vauswangn1salang o laly

bUU interactive

7. XML Path Lancuaee (XPath)

XML Path Language %38 XPath? \Juniwaisildlunisidonivualu XML wielu

DOM éaus Level 3 July Ineuasin XML w5e DOM 1Wulassadrsdulsinanedu directory

Y =

path 983lAs9a51953UUlNE Lazltni element g o) TudnwaziieinudeldinTe sy /

(%
v

Tunsnfanualukiassu Inedinsaanuiefawlun1s@enauNauly WU LEaNRNIY

attributes #3aAMUYNIEITNYT LHUdY

IS a < = < a
GLAULANEIU KRIDLIULVIAIMAUKUNY

AAUALNAMDIRLUUANAU (Semantic Web?) wpaSuisdanmuinisvasiulnedauy

a o v [

Nova Spivack(3] laasufisauinisinddgyuesiudanini 4 91ausngafeliv 1.0 Fadqu
TngjazilutoyanasilaganidunisfinenifeuaresAnsgsiasiig o wazaziinislaeuulas

Wennlduesuniin wiee1vvzisenindunisifousdesinnissneuiamesdyld dududaun

1 JavaScript HTML DOM. W3Schools. Available from: https://www.w3schools.com/js/js_htmldom.asp

% XPath. W3C. Available from: https://www.w3.0rg/TR/xpath/

! Semantic Web. W3C. Available from: https://www.w3.org/standards/semanticweb/
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% Berners-Lee on the read/write web. BBC NEWS. Available from: http://news.bbc.co.uk/2/hi/technology/4132752.stm

* Developer Interviews: Tim Berners-Lee. Available from: https://www.ibm.com/developerworks/podcast/dwi/cm-
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/ g:focation

o 3 Privac
JaneDoe m:attending Rulesy
Cambridge
. MA, USA
p:phoneNum g:postaiCode

p-emaif
g:longitude
g:fatitude
jane@w3.org *
711 deg

29 6 NMTiTeuleasenISvasalnelvnIIuauIus UTUUUGAN T UI6]

2V 1

lngay Funudniuluwalulagndousguuiiugiuvenivmaluladifunay
a § < o @ ' o ' [ ~ o 1% [
duwmesiin lnwerdayaveddusinaealuseiudie o uvieusiuiuiiovinldaunsaiiv

lassasetoyaninszatseg uuiulegluguuuuvesnnuduiug Jstoyaniennnuduiusiu

a

Y 1 [

anansapuleamiudussuulanuaTeIedumesiile wesndiednsdy o feuszlaydala

a

a a & o« Y 19 a Y] Aa i o Y, ¢ s 1 aAa
AMNYULUUANLIU ﬂ@ﬂ’]iﬂu‘m']sll@%aLﬂEJ']ﬂUI‘U'ﬁ@]u‘WﬁJNam@ﬂqﬁﬁﬂwqiiﬂ@a‘l‘?jmLll@ﬁwn‘mll

msfinwiuilantulagiu dhaunleeldidsuduiu (search engine) Unfionaldnadnsis

=) 1% ¥ 1

11nN31 200,000 tanansainduledialan Fasiliaiunsaasienueeiseruninalenus we

1% v s

Y a a = ] = S Aa i o ¢ s
W']ﬂﬂu%'ﬂu‘ﬁLLNuﬁﬂL'J‘Uﬂg ANAANIUNNYY 20 ﬂ']'ﬁ']ﬂ?f@%@ﬂiﬂi@]u‘ﬂllNam@lﬁﬂaal‘ﬁlll&l@ﬁ

I a o '

= a & U a v v A o ¢ s | a
INYLUUANLIUVBIUNIIYAN € V]Vl']ﬂ']iﬂu@')']Li@ﬁiiﬂ@a‘lsﬁﬂLN@iLLagLL‘UQ{JULLaﬂLﬂaﬂu

Joyanusglutagiu®

3 = a <3
2. 24AUIENDUVDIYLUUANLIY

WuAeiunsiRuInIsdu 9 vuduwesile ddiulngazilunisysminis
drdsznouiiluninsgruvsedldiueguailaenily lunsdlvesduauinivezuszneuly
AagdruUsznouA1s 9 MUJuu1nsgIuegual Wi Uniform Resource Identifier (URI),

Extensible Markup Language (XML) kaga195g1uau o laeiusuidsausegalagnitamun

% The next web. TED Talk. Available from: https://www.ted.com/talks/tim berners lee the next web/transcript
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a 1

seanvieUulTnasuulanandiidegifin 19U Resource Description Framework
(RDF), Web Ontology Language (OWL) gz SPARQL Protocol and RDF Query Language
(SPARQL) Fasesuduvesdrusznaudina wieidendnegnsiduuuiniumaluladaudn

Wusannd 7

User interface and applications

Proof

Unifying Logic
Ontologies: Rules: -
Querying: OWL RIF/SWRL g
SPARQL ] e
Taxonomies: RDFS Q
S
=y
<

Data interchange: RDF

Syntax: XML

Identifiers: URI Character Set: UNICODE

AT 7 SeauTureuneluladiausunutuduusgnsu?

3. Entity-Attribute—Value (EAV) Model

nauaznaNde ROF Mdumlandnves Semantic Web lushdadald azusasuiens

¥
a )

WWIAANUgIUYRY RDF 138031 EAV Model waduvy lngazendiagiadayaulediuain

<3

pladewuziiviaanedlnewaunia

WNRgoRNLUUMI I IBNUTayaresiuemsuuuie q lnefisneavidente o

$1u, Mg, Uszianenms, 9295100 wagsianisomswuzi fagldnisisianing 8 fewdu

L3

m1519ludnwae flat table niailunuuuuusu Negluguuuy unnormalized #sluilan

3

% A g o o 1% o= Y = Ve
E‘jGWl’1EJ‘I/IL‘U“LJE)’WI'WLLU%UWﬁWN’]iOi@Q?‘UVL@ BANUITIYINTITENIUU mmswm%zﬂwqaﬂwﬂa@

* Semantic Web. Wikipedia. Available from: https://en.wikipedia.org/wiki/Semantic Web
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s19n15shuznaInsasessulanatesien1snenaarldisiie q Ae uuwwAazsenIs

v =

91M13A78YANIA W3BLATBINUIEY comma NIELARIBE1AINING 9 Fan1sTaudeyanaiy

o w

srenshiluilanifeniunielsunin repeating group? azilvadnfinnalsussnis unfiegls

i nsUFuUTAluinansen1s Msdum Mssesaau s

Restaurant

Name Address Cuisine Price Highlight
Maela Plaphao Singburi Thai S Fried Fish
Jae Ngek Sakaeo Vietnamese $S  Nem Nuong
Sweet Home Nakhonphanom American  $5$ Steak

Zapp Yasothon Thai SS  Papaya Salad

J77Wﬁ/8 Tabular Data luanwale Flat Table

Restaurant

Name Address Cuisine Price Highlights

Maela Plaphao Singburi Thai S Fried Fish, Steamed Shrimp

Jae Ngek Sakaeo Vietnamese $S  Nem Nuong, Spring Roll, Fried Chicken
Sweet Home  Nakhonphanom American $8S  Steak, Salad, Sandwich, Hamburger
Zapp Yasothon Thai SS  Papaya Salad, Larb, Nam Tok

2799 9 Tabular Data §208NNI5ULNNTIENITOIAITUWLIUINATINEITI8NTT

91nded1inAINA1 1518199110113058918A1579%30 normalization? ponu Ly
msagosiuszneuiuiiugiuteyaiBeduiusvie relational database[7] Aaylaunugil
Tassafrsfannd 10 Tnefideyadiegislundazasnadsnmi 11 Famsuenasedildii
Uszinnemisiazstenisemskuziieanunlilua1sieiiamnluguuuy third normal
form? agyilisansadanistoyalummaisgldogvasanuagiiussavsamuiniy v

IWisannsddeuresdeya Falnevinmuatadudewmuresssuugudoyaidduiug

% Designs that violate INF. Available from: https://en.wikipedia.ore/wiki/First_normal_form#Designs_that_violate INF

?! Database normalization. Wikipedia. Available from: https://en.wikipedia.org/wiki/Database_normalization

% Third normal form. Wikipedia. Available form: https://en.wikipedia.ore/wiki/Third_normal_form
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Restaurant Highlight
ID RestaurantlID
Cuisine Name Name
Address
ID CuisinelD
Name Price

M9 10 WruDIuanIm UGS YO IUsazs 1T 19 g 1Ty A 10E19

Restaurant Highlight
ID Name Address CuisID Price RestID Name
1 MaelaPlaphao Singburi 1 S 1  FriedFish
2 Jae Ngek Sakaeo 2SS 1  Steamed Shrimp
3 SweetHome Nakhonphanom 3 SSS 2  Nem Nuong
4 Zapp Yasothon T 2 SpringRoll
2 Fried Chicken
Cuisine 3  Steak
ID Name 3 Salad
1 Thai 3 Sandwich
2 Vietnamese 3 Hamburger
3 American 4  Papaya Salad
4 larb
4 Nam Tok

N 11 Faeenteyaluusazn)snvesgIudeyaidadunius

agalsinuniseenwuulassaduguteyadeduiusdewinisinsinudents
lun1siiudeyaliasudiuiisaneduaiounisesnsuy liwuiuudinisuuusaudly

lassaiegrutdeyasgldarunsavilalagiie undieg1adu minisdeanisiigiudeyaids

(% (% s

duiusvensaunsaduiinteyauvigvesissiniudnusnmiloluainiuemns laei

FududassosdulunsalNsruierduaiuisanaze1elanieImIswazu0dns=an fl19e99

snwazdenieIfuTonas uvIeveInsAndusIn g 12 Feusznaulisny nunetavlen

Y

a d

Uszdns1enns, Je31u, ey, durmgulaaniausian uasUseinnvesiisedin M1nis1azsin
asedluiindlululaseasnmse 9 Aagdosadnae link table (M3e map table)® el

Weulgslayansamanaasmssilidimeiudsning 13

? Associative entity. Wikipedia. Available from: https://en.wikipedia.org/wiki/Associative_entit



https://en.wikipedia.org/wiki/Associative_entity

33

SouvenirShop

ID Name Address Edible Category

1 Ban Bencharong Samutsongkhram No Decoration

2 Khanombankhunkaew Nakhonpathom Yes Confectionery
3 Sweet Home Nakhonphanom No Jewelry

il 12 f108719518a210801A8 1T UTRYaTIUY 18 VeI SEAN

Restaurant RestSouvLink SouvenirShop
ID < RestaurantID ID

Name SouvenirShoplID —|_> Name
Address Address
Cuisine Edible

Price Category

79 13 71359579 map table iAlHTounIT198Na99915 1D 19 871

[

< Y1 _aa ' [ 1% = v oMoy =
ulainisainanitunsuntdymuwuy ad-hoc niemsildlasenuuuniniey
seesuliananin Gafegrilignudeyadsduiusiinniudideunazldaulaegielul

v
v oa A v o

Usgdninm AsliudeiasagdeninAaisdedyinnig schema refactoring® lngniseanuuy
YSulsalaseaingrudeyaludinelnsesfudeyalusduvuiiiadudiun lngisnenaae

Usudgailelassadigiudeyalafanind 14 lnesvinisuenilandeyangrdouniuly

Y

AsnrangesnsLatiunaiadunisdndifineszdoaveoyalu Yo5u waziie

1AL DUAIT NS NIIEBIINUI AT AU TANDAFT19AUAUNUSNATUAIUAIUAINNABINIT

FenengauadluszuuningIu gudeyaida

Ly

(A=) = v Y & 14 1
WusnazdaududoulnIunulumeeena

EE

panaeslyle

*® Database refactoring. Wikipedia. Available from: https://en.wikipedia.org/wiki/Database_refactorin
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Cuisine

ID
Name

07l 14 uaupila:as19g7uTeyanaiainileriings refactoring schema

A

Restaurant

ID
PlacelD
CuisinelD
Price

Highlight

A

SouvenirShop

ID
PlacelD
Edible
Category

RestaurantID
Name

Place

Yy

ID

Name
Address
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maAdymdnanvauynilerion15a519 properties table WioldiAu customized

field uinAuBangulunisinudeya dedednlunis denormalization® jUkuuwile ag

8991U1A2981991909MUN T 14 19113 denormalization Tnen15a313 properties table

Wil Y ausEINanNs19an@e Place MUMI1919 customized field aglalAsIa51909NINA 15

Y ' v [ YY) £ % 1% ) [ a
LLEWGYZIE]EJN?JE]?%Ia‘ViaQﬁ]WﬂﬂlﬂﬂiUIﬂﬁﬂﬂiﬂﬂLLﬁ'Jﬁ]SL‘U‘LmQﬂ'TWVl 16

Place

ID
Name
Address

<—— PlacelD

Properties

Field

FieldID
Value

ID
Name

2wl 15 msld properties table lunsifiv customized field

*! Denormalization. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Denormalization
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Place Properties Field
ID Name Address PlacelD FieldID Value ID Name
1 MaelaPlaphao Singburi 1 1 Thai 1 Cuisine
2 Jae Ngek Sakaeo 1 2 S 2 Price
3 Sweet Home Nakhonphanom 2 1 Vietnamese 3 Edible
4 Zapp Yasothon 2 2SS 4 Category
5 Ban Bencharong Samutsongkhram 3 1  American

3 2 $SS

3 3 No

3 4  Jewelry

i 16 Faeendeyanusulaseasruily properties table uay customized field

& Y Y Ay = . a
uladlassaseildazgnannounuvingyse semantic W schema luguiuy
Tnssasnanuduiusadaeietanunevestoyaseniindenisiuazanseauastiiuly
LAiBIszAUTan wilasead1eiilaasiinnuianguanndu 1wy n1ns1denIsiinnIsiiy

Toyainulnulinisiduaunsannialyl waziauaunsluwuilau inldisnisiiunisanie

Y A

Wuflanneineg1efiiiuLn lnefeswiinis refactoring Aazdaufinanududouvolasasig

v v a

FatiunINLIIEe relation 130 schema uLAUIANEITauaN S RLAMUFURUSTHUA IR LA

Y

& &

dndeyavesnnuduiusiuidiluluaisideenlidndudewdllaseadisdoyaias 6

f20819LUNIND 17

Place Properties Field
ID Name Address PlacelD FieldID Value ID Name
1 MaelaPlaphao Singburi 1 1 Thai 1 Cuisine
2 Jae Ngek Sakaeo 1 2 S 2 Price
3 Sweet Home Nakhonphanom 2 1 Vietnamese 3 Edible
4 Zapp Yasothon 2 2SS 4 Category
5 Ban Bencharong Samutsongkhram 3 1  American 5 LiveMusic
3 2 $SS 6 MusicGenre
3 3 No
3 4 Jewelry
3 5 Yes
3 6 Country

M 17 idasiiuiladiielgiiudeyasiusianie iy uidnsauaunsan

[

a 1 =4 V1 [ Ny v & A v v a g a6
LLﬁZM']ﬂWﬁ]’]'ﬁm'W]E]VLUQSLﬁubl,ﬁ]’;’](ﬂ’lﬁ’]ﬂ%ﬁﬂ Place AAvTeS A IduRgnanaes

guteyandvanunsnanneuadluiludimiieves customized filed ladneae Adlunind 18

<9



il 18 e srvanuniuliliu customized field sfaeg

Properties Field
PlacelD FieldID Value ID Name
1 1 Thai 1 Cuisine
1 2 S 2 Price
1 7  MaelaPlaphao 3 Edible
1 8  Singburi 4 Category
2 1 Vietnamese 5 LiveMusic
2 2 SS 6 MusicGenre
2 7  Jae Ngek 7 Name
2 8  Sakaeo 8 Address
3 1 American
3 2 SSS
3 3 No
3 4  Jewelry
3 5 Yes
3 6  Country
3 7 Sweet Home
3 8  Nakhonphanom

36

A = 5 n:’{l = V1 1 o |~ a 4 . .
Wenndetuiazmiulaanludaudnduiisfoaenn1s1e customized field 990N

#1917 131810 teya Field Name luunud FieldiD lum13149 properties table letag

nasnsnlaazidusaning 19

29 19 ehdeilaslun159 customized field snsaulalu table (Hearu

Properties
PlacelD Field Value
1  Cuisine Thai
1  Price S
1 Name Maela Plaphao
1  Address Singburi
2 Cuisine Vietnamese
2  Price SS
2 Name Jae Ngek
2 Address Sakaeo
3 Cuisine American
3 Price SSS
3 Edible No
3  Category Jewelry
3 LiveMusic  Yes
3 MusicGenre Country
3 Name Sweet Home
3 Address Nakhonphanom
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felunalassadegudoyaiidamaadeiildluduaained s1e1a8endnedain
Entity-Attribute-Value (EAV) model® n3aluu1ensilazgnisenin open schema %30
vertical database model 1104 Inglluusiay record w3e row veamsazegludnunizues
attribute-value pair®® 3o key-value pair Gsluwatedalufiaznaaiia ROF wieniiedos
flamvadlassasrsiiliiivdoyavostunuinidu Aazgnifulilagldlunalasadrednwusd

1ULD9

4. RDE (Resource Description Framework)

(%
a |

Resource Description Framework® 1usalandnlunisiiviudiudesfignaes
Y @& a1 val A = a & = - < = a
Toia93enne q luguanuinenledasduuuiniiv WisuiailowlueznouvesBuuuin
AU Ineitugiunigauds ROF Ae “Usglon” Tuguuuunsuda (triple) Nfldoyaegaudaiuf
(Uses1u, n381, N554) 1139 (subject, predicate, object) wansmudNRUSIINTULINAUTlY
aa 2 & = v a =% & Yo & o« 2 & ¢ < A S A
osudnAnilsiignsnanis Fansguidnduardeuidndasluevesigesanegluslves
URI (unsdlvesdoudndanunsalumasinse literal 1¢) wazinsAanazuanadls property
w39 attribute MFsuAudUNUSsEnIdulinduazdouindlaseglugluuy UR
Wiy WeudazniuUagniteslesdsneiuazilulasiadnansin RDF d1e199138n91

NSINAIUNUY (semantic graph) w%aﬂiw\lmmi (knowledge graph)

*? Entity-attribute-value model. Wikipedia. Available from: https://en.wikipedia.org/wiki/Entity-attribute-value_model

** Attribute-value pair. Wikipedia. Available from: https://en.wikipedia.org/wiki/Attribute-~value_pair
** RDF 1.1 Concepts and Abstract Syntax. W3C. Available from: https://www.w3.org/TR/rdf11-concepts
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https://en.wikipedia.org/wiki/Attribute–value_pair
https://www.w3.org/TR/rdf11-concepts/
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:program
( :MSc ) Prog PCComputerScienceD
T:graduate
:studyAt
:Chulalongkorn

( Julthep \
liveln

:weightl l:height

"70.0 kg" "175.0cm”

:address

> l|12/34ll
l:street :district

( :NawongRd ) ( :Donmuang )

NI} 20 A0 NTUNUANNTINTTOY IS TANAUNIIYIHIAINTAINYITNE1AE

ROF Tduansdaarnuduiusseninetoyalufuuuiniiv uasuanfiesninununeves

AMUFURUSTY 9 w08NAI0eNlATIAS1IAINFNRUSYUIALANTIUTENBUSE entity 1B

[y

d o a a aa ) L3 a (Y IS a (% ::l'
‘lllﬂﬁl'ﬁ/lLﬂ‘EJ’Jﬂ‘U‘L!ﬁG]ﬂUWUG“U@Qf\lwqaﬁﬂimﬂﬁq’lﬂﬂqﬁEJIUEUGUEN“ULLQJUG]ﬂﬂi’]W LEAIAINTNN

o

20 Faynihueulviegues RDF nsuWanazlanan

(:Julthep, :graduate, :MSc)
(:Julthep, :studyAt, :Chulalongkorn)
(:Julthep, :weight, "70.0 kg")
(:Julthep, :height, "175.0 cm")
(Julthep, :liveln, )

(:MSc, :program, :ComputerScience)
(_, :address, "12/34")

(_, :street, :NawongRd)

(_, «district, :Donmuang)

uulaind wau ROF v3UWassldrwiuwinduanuduiusyvse edges Nieglunsm
Faoluluantiagldguuuuninsgiu Turtle Fududuiinues Notation3 Tun1silisun3uila

(518azdunaznaniumdaiall) Ineazls RDF nsuWasil



@prefix :

:Julthep
:Julthep
:Julthep
:Julthep
:Julthep
:MSc
_1xXyz7890
_1xXyz7890
_1xXyz7890

4.1 N133895UANABINISNINANTT binary predicate

1Y

AR LAz DaUldng ensfleg1ary nSUWa (x, P, y) mndu@euluguuuy first-order logic

<http://example.org/sample#> .

:graduate :MSc .

:studyAt :Chulalongkorn
:weight "70.0 kg"

:height "175.0 cm"

:liveIn _:xyz7890 .
:program :ComputerScience .
:address "12/34"

:street  :NawongRd
:district :Donmuang

39

MNa1IUMA RDF wazuniiefidnuwasidunsuila NUsenausiy Fuing, Insa

%39 predicate logic wuulunien Prolog Az Jusadl P(x, y) AAMURLIEIN INTALAR P LDl

v o & ! v & ¢ v & & cs' -1 ! v ]
AIUANNUTIZWIN YULINA X NU 8BULINEA ¥ QqﬂWLLa@ﬂiﬁLﬁUUQSW‘U'ﬂ RDF 945 ULWENLLA

binary predicate #38138171 valence 2 #InazkUaNIALAN N valence 11N 2 LU

P(x, y, z) undu ROF sndudeauszandlaglinarevsuilannusznouiu veundiog1ansh

a | 19 ~ a =~ o
\AAT valence 4 19U broker(@uuss, Urulavyl 5, @uviy, aunds) danunminein “audss

I3 v v N v o a ° ~ 9 v & a ]
WUUIENUIYIEUIULRYN 5 GUQ\TﬁlIGU']EJIVﬂ“UﬁlIWQJ/Q ‘VT']ﬂu’]ll']LGUUUIVNIﬂLUULWU\?LLﬂ

valence 2 alaidu 4 iwshtes Loy

broker(Msu18UUASIN 23, @uad)

asset(M5U8UNUATIN 23, UIULEIN 5)

[

seller(nsv18U1UASIN 23, duve)

buyer(N1318UUASIN 23, FUN)

wsemnihuWeululusuuuu ROF visuWaaglen

:HouseSell23 :broker :Sompong
:HouseSell23 :asset :HouseNo5
:HouseSell23 :seller :Somchai
:HouseSell23 :buyer :Somying
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4.2 Blank node %38 anonymous resource

= = ' = o

31NN5MAINET ROF Fellnauandafiiaend1Agyuinag1anilaisendn blank node
4 g a | w @ sda < 2 < L Yy vyy o & A
ellulnuaenseninduidndnivatedeuldngd wasmiunguinlimeiuduyalaginisiay

Talwuaen enfineg19gy

:Julthep :1liveln :Address1
:Address1 :address "12/34"

:Address1 :street  :NawongRd
:Address1 :district :Donmuang
:Address1 :province :Bangkok .
:Address1 :country :Thailand
:Address1 :postCode "10210"

Tnes19eldiden address '12/34" n3e sheet:Navwanngthﬁ Julthep 7199 9

v < =3 (53 [y

WWSIZINLAANS LS EvaeNedweaulunSyesanifenu Touadeudnanayduaulsuuniu

Y Y

TUnue fetis39adng :Address T undulvusildlunisiisuiind vty d9duanudy

[ [

sFusldldnnuddnyiu :Addressl isnileasissnisiiudoyadn Julthep :liveln 91 :address

o

Aatruiauil 12/34, :street Ao :NawongRd lUaudsswaluswdld :postCode fio 10210

windumuansydAny Ay Address Fsarunsanivualiidu anonymous w3e blank

(%
1=

node ¢ @958UULAS9 resource ID YULULUY arbitrary nieduIunndu temporary URI

9

1%
[y

Al 1 o = s v 13 a s & 1 v = 1% v I
nligiusvesala S]SL‘LJ,LWG\’]L‘?]G] wazsgesaluuaiiagldanunsaonsfielaainnteueniadign

N EVRRY) o & v D= = - D A N = i
widadues Indudsadifaniy URI vesswesaduiineitaaiiii dwminiinisanglou
Joya RDF ¥nfliuszuu Swosalefves blank node Avggnduvuunlusdiivelallvigniuledd

9199xilaguadlugudeyAfnYaITEULUAIMNN uiagafinaInteiul s liaulaniele

Y

a @ P ! o o & i NS U & 2 oo A Y v @
ALAATUU Li’]"\]ga‘lﬂ"ﬂLWENLL@V’nqﬂJﬂ@JWUﬁi%W'ﬂqﬂlaﬁuuﬂ‘U@@ULﬁ]ﬂmﬂL%@ﬂJ@%@’JSﬂumﬂﬁ@

dmFuULUUNINTEIU Turtle 15198@11150@319 blank node 1 2 35 35usnAe

AuAYatiAsITuNTY blank node Ly

:Julthep :liveIn _:xyz7890
:Xyz7890 :address "12/34"
:Xyz7890 :street :NawongRd
:xyz7890 :district :Donmuang .
:xyz7890 :province :Bangkok .
:xyz7890 :country :Thailand
:Xyz7890 :postCode "10210"

13935 N @Rl ASeIL1e [ kag ] Tun19a519 blank node 1wy
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:Julthep :liveln [
:address  "12/34" ;
:street  :NawongRd ;
:district :Donmuang ;
:province :Bangkok ;
:country :Thailand ;
:postCode "10210" ]

wilidn9edeuunans ROF v3ulalaeldisle doyaieglussuvaniiulilulasasng
= v v o I = = Yo o I3 v
wuuignfiudeiiegdly RDF nsaunni 20 Felasunsguaglddydnualianaunlad

label tun1swaneds blank node Tun1suans RDF 51w

4.3 Triplestore

Triplestore #3813un8nag1931 RDF Store Aaszuugiudeyaiiosnwuuunieldiiu

yavayatuguwuy ROF n3uWalaeaniy dslagdiulne triplestore agldn1wAdsnsend

SPARQL Tunisdududeya deaenanifdluitednly

5. Serialization Format/Syntax

Wn9594a2 RDF Wulassasraveansuilanly abstract model Tudnwazvod

directed graph Feneglunihgaiudtauisadundmuilavainvateisvuegiulauss

Y

%4

#1199 winanazin ROF nsvlduniudasegluguuudeyaiiieduiiniiuliviedse

(158n91 serialization %38 marshalling) azansnsavilalunainvangsuwuuswsialuil

5.1 RDE/XML

ROF/XML 1lugduuuninsgiunsnisulunis serialize ROF fifoud1vasinosny
= <, ° = Y v & A Y A & v v &
L3N0 UN15UL01 RDF 18 uUn8 XML aeuu syntax Vll@'ﬂ]gllLLWﬂﬂi@UWUWLLagﬁaQLUU

F1urunn endegrauy nsnlunmd 20 Wethudeuluguwuy ROF/XML aglaeanin

1Y

D!

<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://example.org/sample#">
<rdf:Description rdf:about="http://example.org/sample#Julthep">
<graduate>
<rdf:Description rdf:about="http://example.org/sample#MSc">
<program rdf:resource=
"http://example.org/sample#ComputerScience" />
</rdf:Description>
</graduate>
<studyAt rdf:resource="http://example.org/sample#Chulalongkorn"/>



a2

<height>175.0 cm</height>
<weight>70.0 kg</weight>
<liveln>
<rdf:Description>
<address>12/34</address>
<street rdf:resource="http://example.org/sample#NawongRd" />
<district rdf:resource="http://example.org/sample#Donmuang"/>
</rdf:Description>
</1liveln>
</rdf:Description>
</rdf :RDF>

5.2 N-Triples

N-Triples®® {WugUwuunnsgiuiiseudiengnlunis serialize RDF Ing N-Triples
nannsAvinduUsEnauTsENdInTewsUilanndsusesiulauAuniy whitespace Lag
Yneusaznsulameuinnia (. ) warwuussvinbuil esinlusessunisld namespace

v & | 1 a a = < t% I 4‘
MUY URI SEJQ\TLLG]agﬁ']u‘SUENVﬁULﬂaﬁ]ggﬂLGUEI'ULL'U‘Umeiﬁﬂiﬁagﬂumi@ﬂﬁ@ﬂﬁl < bae >

(% '
Y o

n13AYUA blank node Tu N-Triples @11150%1AlAg38N19AFDTIATIITUL N
wn blank node Tawfi1nua XML namespace prefix A28LAT89%A118 _ (Underscore %38
w3esnunedaduld) sndregrstu nsadluning 20 Wetwdeunie N-Triples agld

2ONUAIL

<http://example.org/sample#Julthep>
<http://example.org/sample#graduate>
<http://example.org/sample#MSc> .
<http://example.org/sample#Julthep>
<http://example.org/sample#studyAt>
<http://example.org/sample#Chulalongkorn> .
<http://example.org/sample#Julthep>
<http://example.org/sample#fweight> "70.0 kg" .
<http://example.org/sample#Julthep>
<http://example.org/sample#height> "175.0 cm" .
<http://example.org/sample#Julthep>
<http://example.org/sample#liveln> _:xyz7890 .
<http://example.org/sample#MSc>
<http://example.org/sample#program>
<http://example.org/sample#ComputerScience> .
_:1xXyz7890 <http://example.org/sample#address> "12/34" .
_:1Xyz7890 <http://example.org/sample#tstreet>
<http://example.org/sample#NawongRd> .
_1Xyz7890 <http://example.org/sample#district>
<http://example.org/sample#Donmuang> .

** RDF 1.1 N-Triples. W3C. Available from: https://www.w3.0rg/TR/n-triples/
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5.3 Notation3 (N3) wag Turtle (TRTL — Terse RDF Triple Language)

Notation3 %38 N3[8] {luguuuuildusuilosidmues N-Triples oonuuvaitelily

'
Y a a

uaznInnI1 ROF/XML Tuvziderdudiauandidasiuifudnnateagned

uanmilalua1nuaAn155095U RDF @21 Terse RDF Triple Language — TRTL %38 Turtle®

) ) A Y a ! ¥ X Y 1 1d
WU syntax NAANaUN11N N3 Welrssuieuwazasainlunislyauuindu Feduindu

syntax llexldiuannfigaguwuunilalunns serialize RDF

woNIINLATOIMIIBUTNAIA () Mun1sszugndugauendazniuilaniy N-

Triples wén Salin3aamunedmania ( ;) Mdunisszyimsudadaludduindduiuieadu

(%
[

= d' v & My cs' I3 ! a | a
AeuTIEINnsaNITarn1ssEUtUndle wagpIemuiegania () unisseyimivlda

(%
Y

Aludndudnduasinsfianginedtiu wanasiuieswadeuldndfiludsssyiiswadou

3

ANAWITY 1R3anunemalinli syntax 189 N3 waz Turtle uaglauitgazeaniiali

6 1 |
wywdanansaonlalagdty

n131191un blank node Tu N3 wag Turtle upnanagldisnnu N-Triples waaf

a1u130ld syntactic sugar @wsuass blank node Ingldiasosaney [ way ] filanaialy

(%

Tuidenuwad ns Wlunnwi 20 wWiethundsunie N3 138 Turtle azlsaanunnal

@prefix : <http://example.org/sample#>

:Julthep :graduate :MSc ;
:studyAt :Chulalongkorn ;
:weight "70.0 kg" ;
:height "175.0 cm" ;
:liveln [

:address "12/34" ;

:street :NawongRd ;

:district :Donmuang
1.

:MSc :program :ComputerScience

AuaudandAysnegramilaves N3 uaz Turtle ABN15a319 RDF collection %30
ROF list lngldinsaanungindulauaziadulnausuwuy DAML? 311t 3Unuunnain

S-expression”® 158 symbolic expression U830 %1 Lisp A20819L%U #INAOIN1TA519 RDF

* RDF 1.1 Turtle. W3C. Available from: https://www.w3.ore/TR/turtle

*" DARPA Agent Markup Language. Available from: http://www.daml.org/

* S_expression. Wikipedia. Available from: https://en.wikipedia.org/wiki/S-expression
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aq

list Ao31 :Listl TllannTnfe 1, 2 uay 0 mruadu wanld N-Triples sndudasldfe 7

UTINAlUNITES19AD

:List1 owl:sameAs _:ListIteml

_:ListIteml rdf:first 1 .

_:ListIteml rdf:rest _:ListItem2 .

_:ListItem2 rdf:first 2 .
:ListItem2 rdf:rest _:LastItem .

:LastItem rdf:first 0 .
:LastItem rdf:rest rdf:nil .

wHINEY N3 %38 Turtle aldieawa 1 USSinvNtuAe
:Listl owl:sameAs (120 ) .

1ne syntactic sugar Haza519 RDF collection %3@ RDF list 7ifig 1w 7 triples Tu

AnwazReIN Ul lne oLl

5.4 RDFa (RDF in attributes)

RDFa %3@ RDF in attributes” 1uguiuumnasgiuiiinualag W3C iiodnedoya

ROF v3ULUailelilu HTML Tnsegluguves attributes 83 HTML uiln 9 attributes 994

v A

RDFa laevilufidnwaizadneiiu ROF/XML udazgisouditondn dewduiiddnfoisiamisn
111 attributes B lUawanTv s RLRIE UL Anve o uAnTeglusuuuy
HTML agudr Fadunisifiuarmmsnevie semantic inluiisuenaisiaslnenss fegns
nswilunmit 20 WethunTeude RDFa Tnsauuinudin <div> Aeuiinifnieglutenans

HTML aglnpanuinadl

<div xmlns="http://www.w3.0rg/1999/xhtml"
prefix="rdf: http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
rdfs: http://www.w3.0rg/2000/01/rdf-schemat#"
: http://example.org/sample#>
<div typeof="rdfs:Resource" about=
"http://example.org/sample#Julthep">
<div rel=":graduate">
<div typeof="rdfs:Resource" about=
"http://example.org/sample#MSc">
<div rel=":program" resource=
"http://example.org/sample#ComputerScience">
</div>
</div>
</div>
<div rel=":studyAt" resource=

* RDFa 1.1 Primer. W3C. Available from: https://www.w3.0re/TR/rdfa-primer/
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"http://example.org/sample#Chulalongkorn">
</div>
<div property=":weight" content="70.0 kg"></div>
<div property=":height" content="175.0 cm"></div>
<div rel=":1livelIn">
<div typeof="rdfs:Resource">
<div property=":address" content="12/34"></div>
<div rel=":street" resource=
"http://example.org/sample#NawongRd">
</div>
<div rel=":district" resource=
"http://example.org/sample#Donmuang">
</div>
</div>
</div>
</div>
</div>

6. SPAROL (SPAROL Protocol and RDF Query Language)®

&

SPARQL Aen1wdtsnsenwildlunisduAudeyaniisuwuuhensaladne 9 fu

SQL (Structured Query Language A11ASLTAUANTDYAING UYL ATIFURUTNT O

Y 9

A A

relational database) ldlunsfisdoyavingrudeyaiiiuniuila (eisendi triplestore)

(%

f798199U A1da SPARQL fail

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX dc: <http://purl.org/dc/elements/1.1/>

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

PREFIX dbpedia2: <http://dbpedia.org/property/>

PREFIX : <http://dbpedia.org/resource/>

SELECT ?property ?value

WHERE {
:Chulalongkorn_University ?property ?value .
}

ISUAULIINNUA namespace prefix Vo3385aNLTIRDINTITasU oazlninelu

! a a a d‘ 4 | Y s ! ! 1
N33y URI 619 9 Tun1silisudas uwasielipirglunisuananadns iwsigindiudsenausiig
9 983 triple 940U URI 119m1ua &9 namespace prefix Tugukuuvas SPARQL Aagiinay

AAEAFaUAY namespace prefix Tuguwuy N3/Turtle %50 RDF/XML

“0 SPARQL 1.1 Query Language. W3C. Available from: https://www.w3.ore/TR/sparqlli-query/
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a a = v A

ndsnduiavidudiuvesA1danig %qimaﬁalﬂ%ﬁag 4 A1d9A SELECT,
CONSTRUCT, ASK wag DESCRIBE luseensflonunsiazyinnis SELECT ioduaunsvesd

715931 Chulalongkorn_University 9angiudeyainsidnuas DBpedia 313 property wa

'
| 1 o

value 8215719 SPARQL endpoint (Jwnandiildlunisinsedemdsduuluds SPARQL

. 1 o AV Y o [ a [ [ & = .
engine LALEINAANSTLANAUNT) NALUERITIBNISINSAARALALDaULANA (5aulUD Literal) 17

[
v

o
YRRUAN

1% Y

Ple Faf0819lUNINT 21 FILAAUNLIUIEIY 18 ATREAITIENISUNTUNToU

NasANSoINSALAR wardauldinAniute key fields AsiasliluASAe property U value

node property value

dbpedia:ontology/wikiPageExternallink <http://www.chula.ac.th/cuen/index.htm>
dbpedia:ontology/founder :King_Vajiravudh

A dbpedia:ontology/president :Pirom_Kamol-Ratanakul

% dbpedia:ontology/type :Public_university

< dbpedia:ontology/officialSchoolColour  "Pink"@en

SI dbpedia:ontology/city :Bangkok

£ foaf:homepage <http://www.chula.ac.th/cuen/index.htm>

J,JED <http://purl.org/dc/terms/subject> :Category:Chulalongkorn_University

TOU <http://purl.org/dc/terms/subject> :Category:ASEAN_University Network

E <http://purl.org/dc/terms/subject> :Category:Universities_in_Bangkok

-Qa:j. <http://purl.org/dc/terms/subject> :Category:Association_of_Pacific_Rim_Universities

g <http://purl.org/dc/terms/subject> :Category:Educational_institutions_established_in_1917

g <http://purl.org/dc/terms/subject> :Category:Education_in_Bangkok

T‘E" dbpedia2:established "1917-03-26"**xsd:date

g dbpedia2:campus :Urban_area

S dbpedia2:students 36199

% <http://www.georss.org/georss/point> "13.73826100.532413"@en

= dbpedia2:type :Public_university

E dbpedia2:city :Bangkok

v dbpedia2:wikiPageUsesTemplate :Template:Infobox_university
dbpedia2:wikiPageUsesTemplate :Template:Navboxes
dbpedia2:name "Chulalongkorn University" @en

2N 21 NaaNs1897n SPARQL @I5820619NENUINAIY

a

SPARQL finuaudffiimyeg1anilailisanidn Property Path® wielvin1sAagaiunse
szyaslUilu path veanSeumeshserliosasiUlinaetulaglidnludoauladeudndndu

ALTRUURWIUaTENIN path Wa1U 92005 UBA8A1T8AAIDEN property path Tu

uninlunina1fisnisin property path luldlunisAsideyadegneiilannanisy

1 SPARQL 1.1 Property Paths. W3C. Available from: https://www.w3.org/TR/spargl11-property-paths/
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7. RDES (RDFE Schema)

v

RDF Schema 38 RDFS* iudrudrAydndrunislunisivunvinues schema

Y

194 ROF sadildnaniluluideniiiuun tnendnnisuds ROF tiveglulassadnauuy EAV

[

model %30 open schema @sludidayatoasiazrliiulaseadrennuduiusiiiosann

Y

schema LJunuuilavisouuudnneu Aaun1s7s1as1e ROF v3Ula wndesld schema ag

s

TUiieazuanimsaunas

( foaf:Person )

A
rdfs:subClassOf

rdfs:domain rdfs:range  /~
:Student ———— ] :studyAt #{  :University

Nl 22 #19¢19 RDF Schema asey schema YoanSoUnesh :studyAt lunImi 20

Y L [

AMs1llun15aSU1e RDF visuWaty wiasiiianwusuatngls

fognarunSoulnesa studyAt musiegnslunind 20 151@nunsanvua schema
Wan1uAi1 domain U84 :studyAt azfaanduy :Student uay range A® :University &4
RDFS 1Juinilon metaformat ¥@9 RDF 8n#iile InefidTuiesfieSuianie RDF n3Uila

o
LYY <

WUAEIAY FITULSIAEILNTaLARR2E RDF ns1nlasaning 22 dsaunsaeudy RDF visu

alesail
:studyAt rdfs:domain :Student.
:studyAt rdfs:range :University.

:Student rdfs:subClassOf foaf:Person.

WoLTI MU RDF Schema fsfiudaiafianunsoazeyuunda infer aylsuideeis
MAMANYes semantic network I ondeeau RDF visUlalunsmaunmil 20 fiszyin
Julthep :studyAt :Chulalongkorn mﬁmmsa%aﬂgmuiéﬁw :Chulalongkorn WJu type
University fetfudsnunenanudn Julthep Boufiuniing dowianisdis :Chulalongkorn

way Julthep Midu type :Student Tuvaedl Student Ay subclass a4 foaf:Person e

o
LY $%

AatuneLssaetegel lfauisaaveyuuaelulidn Julthep Ay foaf:Person Auwily

NP YIRS inference watboanulutiures

2 RDF Schema 1.1. W3C. Available from: https://www.w3.ore/TR/rdf-schema
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in13na1731 Fuuudndviwdinastulemenseude wifdasddlagniluldau
9399819n3199213[9] A9ALAA1 (Linked Data®) Wudenunauuinisujuidlunisilawme,
wuslu wazidenlesudrudoya, arsauwma wseauiuuduauiniulagld URI way RDF
[10] Matiudeimasaussutaiiouduwaunanduniantdemalulad duuusndululy

1 Yo a < LYY I3 1 a o a U U al @

nanlengnuuaniulnesueadusawmalulad Tuvussfeitudumalulagvaadu nng
g luldineude 9 Juiuiusidiluimuidesdisls Sadmafenisussyndion
walulagduuufniunnivdeyaalewdugiudeyauuunszanenie distibuted database
YUIAUFANT @2U Linked Open Data Project (LOD)™ 1ny Chris Bizer wag Richard Cyganiak
fdmuneiieveeiumedeyaildsuiulaenisnszaeyadeyanuuiUaluzuwuu RDF vy

IS a < I3 a ¢ 4A ! ¥ a 4 PN [ 1
YUUANLIU azdI19 RDF aﬂﬂmamimizmw%gaL‘UW\mﬂLmawayjawmzmaﬂuaq[11]

(3

)

v

Tnedfinsimvundiduduresnisamedoyaludsimisyyduduaunn k) fil® (usas

v A

Tuduglilosidnvesziuiiannia)

* I3 & = o a 1 a [ 13 [
Juduusnga Sdeimuaiissalamedoyaduaisisusludnumue open
license w3 free license® lidnazguuuulafau wu lwdaildunannisaununinuiuazds

1alsiviin1s OCR (Optical Character Recognition) tUuAu

(%

* k Juifidedimuniitoyaillawetudeegluguuuuiililidoyalilasad

andnag1uau d Excel astulafniu 1Wusu

* k k Juilfnunitdeyafioglusiuuuiddasadedudesedluunsgrule
(non-proprietary) 1 W& CSV (Comma-Separated Values) #39lWd Excel 11asTumum
2007 FuluATurnanadu XLSX mniluwuana XLS Feduduguuwuu proprietary §937

una 2 A7)

* Linked Data - Connect Distributed Data across the Web. Linked Data. Available from: http://linkeddata.org/
“ The Linked Open Data Cloud. Available from: https://lod-cloud.net/
“ 5-star Open Data. Available from: https://5stardata.info/en/

% Free license. Wikipedia. Available from: https://en.wikipedia.org/wiki/Free_license
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* %k k k dmundideyarenluluauuasgrudnlugUiuuves@uuuinidu wu

14 URI uae ROF lumsiUninedaya

* kK Kk faadenlosdeyadudifuteyadedu q wieidudsiindilae
auysal

' [
[y a =

ynJuil Linked Open Data (LOD) cloud 9zfiwdidalusiinuinduios § amd
23 uanstansidonlesiureundudneing q ludsindseau 5 a1l J51uaU 1,269 wagai

WBUADLYUINIEAUNIY 16,201 LEUN TUTINLAWINUALINAITN R hAUR1UNSULTaNAN1T

Waulgafeaiumnie RDF 2903NU3UuNNI MR UAinSaeauaan

egend

= -
3
El
£l

277 23 LOD cloud ifaungainiegy 2020"

" The Linked Open Data Cloud. Available from: https://lod-cloud.net/
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AfNAY (Wikipedia®) gnas1siulag Jimmy Wales delunauusnlaimuissuy
arsunsueeulaudulud a.a. 2000 3931 Nupedia® fiaunsadriisldvuiv dldaunse
wistuanuslalagniussuy peer review WionsI3d0UANYNAOIY0T0YA (FNYe
= v o Sa ¢ a Ly o v Y o= & wa
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Weriaduiilen vililudusniivtesus 21 unaugniiadndiluluszuy us Wales Aldl

[
[

goungngsfiazad1eszuvaIsyn suosulaundviunanlonndudwrunnnlile Faldasng

[

SEUUINAABTULIUT A.A. 2001 FIASITLTLAAEULLIANUAALNLINUNITATIVEBUAINY

gndesvesunaulaglifasdl peer review wilathszuuifunldidielaiinmaiuduienla

Ly [y 12

Tuwuuiiuiiviule waslinguuesdldiefulugasianuienidisiuies denisiiudiy
WenmfieaznngInge wazkwAniuiuluneurssunsiaaeuiivds vilisiillemds 200

UnANgNaT Ul usauLSN wazveneiinaudu 18,000 unanuludusn Mmeanuiauves

a

e ivsinadlduasileniiuuinduses o luiign Nupedia fignUasiasiul a..

1%
Ly

2003 Yaatuiddmnsuladuszuvgeswenlululsazniw Famauililaguinndn 300 A

9

a v

dUlidedn (MediaWiki®?) %9899 NVILISNTULAFBUINTLAY WU1TULA e

Magnus Manske Wag Lee Daniel Crocker a1 PHP wazwandnggaisisasludnuue

1% v A

open-source vilsuana1nMInfiiieuds AFIUIABY 9 onusguuszuuiidedfiduduou

% List of wiki software. Wikipedia. Available from: https://en.wikipedia.org/wiki/List_of wiki_software
“ Wikipedia. Available from: https://www.wikipedia.org/

*® Nupedia. Available from: https://en.wikipedia.ore/wiki/Nupedia

*! List of Wikipedias. Wikipedia. Available from: https://en.wikipedia.org/wiki/List_of Wikipedias

*2 MediaWiki. Available from: https:/www.mediawiki.org/
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UNAIY
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ammméaainimwﬂ% way Wikitext Tudnaanunuienis@adoves markup

language vesildeIn NldlunisAmuasUwuuNSHaRsHoMUNAIUTDINTILAY

- Wikilink - asfwenlesniglusesninsunanudng § Adn1so198909iu

5 Wikia agdudfuil 48 iileidieuaman 2018, unasiian:
https://web.archive.org/web/20180815220852/https://www.alexa.com/siteinfo/wikia.com
** FANDOM powered by Wikia. Available from: http://Awww.wikia.com/fandom

> Statistics. FANDOM powered by Wikia. Available from: https://community.fandom.com/wiki/Special:Statistics
*¢ About FANDOM. Available from: https://www.fandom.com/about
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2 The List Extractor. GSoC 2016. from: https://summerofcode.withgoogle.com/archive/2016/projects/5451876061413376,

® The Table Extractor. GSoC 2016. from: https://summerofcode.withgoogle.com/archive/2016/projects/4881737138044928/
* The List Extractor. GSoC 2017. from: https://summerofcode.withgoogle.com/archive/2017/projects/6628605295591424/
® The Table Extractor. GSoC 2017. from: https://summerofcode.withgoogle.com/archive/2017/projects/6608069714771968

¢ YAGO. Max-Planck-Institut fur Informatik. Available from: http://mpi-inf.mpg.de/yago/
" Freebase. Available from: https://web archive.org/web/20160501004947/http://www .freebase.com
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vosdayaiiu uandunirilvesflideyateaiiordenndudulvululéon dagdu Wikidata 3
30 drudorfiaasuieniu 16 rude suiiuléinie DBpedia uaz Wikidata Wunisuas
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dataset[32]

8 Freebase : Free Data : Free Download, Borrow and Streaming. Internet Archive. Available from:
https://archive.org/details/freebase
° NNDB - Tracking the entire world. Available from: https://nndb.com/

1% The Fashion Model Directory (FMD). Available from: https://www.fashionmodeldirectory.com/

" MusicBrainz — The Open Music Encyclopedia. Available from: https://musicbrainz.org/

12 Wikidata. Available from: https://www.wikidata.org
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1 Cycorp Inc. Available from: https://www.cyc.com/

1 OpenCyc. Cycorp. Available from: https://web.archive.org/web/20170227201513/http://www.opencyc.org

1> ResearchCyc. Cycorp. Available from: https://web.archive.org/web/20190407175843/http://www.cyc.com/researchcyc/
16 CSV on the Web Working Group Wiki. W3C. Available from: https://Awww.w3.0re/2013/csvw/wiki/Main_Page
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" Google Tables. Google Research. Available from: https:/research.google.com/tables
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8 FAQ: Google Fusion Tables. Google. Available from: https://support.coogle.com/fusiontables
1 Google Al Blog: Google Fusion Tables. Google. Available from: https://ai.googleblog.com/2009/06/g00gle-fusion-tables.html

2 Google Docs. Available from: https://docs.google.com/
! Web Data Commons. Available from: http://webdatacommons.org/

2 Common Crawl. Available from: http://commoncrawl.or

> Web Table Corpora. WDC. Available from: http://webdatacommons.org/webtables/

# WikiTables. Available from: http://downey-n1.cs.northwestern.edu/public
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Wang uag Hu[50] faufitandang q Junmaneilnegainlassadrsveinisuay
mmmaiwﬁy’wﬁmaﬂ%’aaﬂaiutﬁnaﬁ wailUle decision tree (DT) way support vector
machine (SYM) 1ufnduun drusuideves Augensteinl67] Tidaifiaasauduifiogudily
A9ALAANLY U Freebase Way Wikidata Tun1simsud@a distant supervision[68] NER
classifier[69] ilelszuuiFouisnsfiavadaniuilue q dadudunlugiuaiuilae
BIARR Twumz‘ﬁ' Adelfio ag Samet[60], WWT ¥83 Gupta Lay Sarawagi[70], Hanifah
way Akbar{71], Pinto wazawdu 9[72] 19 conditional random fields (CRF) 11%1n1537uun
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\W9adA[79] waznlulasgenyiiuiu He, Ganjam way Chul80] 1% table corpus vuAlng¥

annu1INLIUTILAL 100 31U NAIRINTU Wang wag He[81] lafis@y table corpus

e gdnygandaiiadiludniaeaiaunanalsadangludunsidavesuievouinlng

% Probase. Microsoft Research. Available from: https://www.microsoft.com/en-us/research/project/probase/
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fiusnisuuiunanewisiianuannsalunsisdeyamsnendldsey udrnhuuda
Teglusunuudy 9 wu CSV wag XML i Import.io® wag ScraperWiki”’ (@emautliufeu
= < . 28 = a a v v =3 Y v & 3 v
Fouulu QuickCode” Fauanniluinisaindoyadniiuudmdaduunannesalunisiaun

FPUUBATITOLAULIUAIEY Python way R 8n¢e)

wenanflutagiugenivasdnsagusng q natendndudsuiinisuieinuauds
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n1sanadeyaniseanivantdiiiedidrtegaunldlun1sinsie W Microsoft Power
BI?, Power Query[82] #38 Get & Transform® waz Tableau®! S3uD@NTUNTUNNTUVDS
IBM[83] Afin1suenisaiadoyanisisuniioiludaiiaasausznaunisidineuaessyuy

nunaululAsin15Nt991 DeepQA® tetluldiusyuu Watson Snene

LY 174 LY o

NuIReNNetasiunIsnvuadunufnasluludonnundnes

KnowltAll[84, 85], TextRunner[86, 871, TIPSTER>, ATLAS[88] way GATE>'[89, 90]
Juaudseieadu natural language processing (NLP) Fsanunsauiunldlunisadnuas
wasdoyalslassadsnindemnulumsanasmensundudeyaldasadslugduuunsm
faunereruiiozdinuauinsgiulunisuanidsudoya NIF (NLP Interchange
Format)®[91] \Juseulnladfifvualaglasints NLP2RDF 489 University of Leipzig vl

sosfunsuanilieudeyaseninaaiediennsinu NLP #19 9 uwlu RDF wasdime

% \Web Data Integration. Available from: https://www.import.io/

a ScraperWiki. Available from: https://scraperwiki.com/

% QuickCode. Available from: https://quickcode.io/

# power Bl - Microsoft Power Platform. Available from: https://powerbi.microsoft.com/

%% Get & Transform in Excel. Microsoft. Available from: https://support.office.com/en-us/article/get-transform-in-excel-

881c63c6-37ch-4ca2-b616-59e18d75bdde

*! Tableau Business Intelligence and Analytics Software. Available from: https://www.tableau.com/
*2 The DeepQA Research Team. IBM. Available from: https://researcher.watson.ibm.com/researcher/view_group.php?id=2099
** TIPSTER Text Program. NIST. Available from: https://itlnist.cov/iaui/894.02/related projects/tipster,

* GATE - General Architecture for Text Engineering. Available from: https://sate.ac.uk/

* NIF 2.0 Core Ontology. Available from: https://persistence.uni-leipzig.ore/nlp2rdf/ontologies/nif-core/nif-core.html



https://www.import.io/
https://scraperwiki.com/
https://quickcode.io/
https://powerbi.microsoft.com/
https://support.office.com/en-us/article/get-transform-in-excel-881c63c6-37c5-4ca2-b616-59e18d75b4de
https://support.office.com/en-us/article/get-transform-in-excel-881c63c6-37c5-4ca2-b616-59e18d75b4de
https://www.tableau.com/
https://researcher.watson.ibm.com/researcher/view_group.php?id=2099
https://itl.nist.gov/iaui/894.02/related_projects/tipster/
https://gate.ac.uk/
https://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core/nif-core.html
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Semantic MediaWiki**[92] {udiuasuves MediaWiki enwuunivevinliglaing
Wy vSolduseuudy 9 AM191uuy MediaWiki a1u1saunsn “aunuie” asldly

Wikitext lolaensauazanunsaiteyaduauintunduunluldsuuuy ROF[93] Asminaulaly

a v

NuITeliAeTENsIansiuauliviueunsenuianatnvesteya [94] tesainnsng

o

USuugdeyaduuuinuisauanvssdudlanilundsludanudiuglunisimunuiuures

o

v =

Uoya Semantic MediaWiki axneneuuuULuuvestayanduiinidiluiuligndesvitiag

Y

Jululel viseliutiufvzuansddennuRanarntuu g ldinisusundly

* Semantic MediaWiki (SMW). Available from: https://www.semantic-mediawiki.org



https://www.semantic-mediawiki.org/
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unilagnaniwuifnuagniseanwuunanlanasiuisaidaves vocabulary anu
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UszhAy semi-structure MYUAITNMALIIONT FaLAAIIUAINT 25

Type Category —— Methodology Research

DBpedia,
Isbell&Butler

Templates

(rfeleres, S s Direct Transform g

Structured Categories e [Ndirect Transform s YAGO

Search Engine Link

His “N Categorizer

\ Manual Schema S oneoR0F RDF123
Mapping
Tables g

Automatic Schema il

Mapping RDB2RDF

Semi-structured
Manual Schema
Mapping
Lists o

Automatic Schema
Mapping

NLP (Automatic |l TIPSTER, ATLAS,
Annotation) GATE

Unstructured Text

I[I\I

Manual Semantic

Annotation MediaWiki

o

N 25 YaulnYesdeyaivzannulvlueuis
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a A ¢ v
ﬂﬁiiWiL%UﬂﬂlﬁQﬁSLugﬂLLUUGI’]'i'NLLﬂS'i’]EIﬂTi

nssnswudteyalusduuumsazenisansailavainnategukuuign

Auadunmnsgiulaganitusiing o wu

- International  Organization for Standardization (ISO)' / International
Electrotechnical Commission (IEC)?

- Internet Engineering Task Force (IETF)® Request for Comments (RFC)*

- World Wide Web Consortium (W3C)* Recommendations (REC)°

- Internet Assigned Numbers Authority (IANA)" Multipurpose Internet Mail
Extensions (MIME) media types®

[

lngazendieguanzsusuvnnsgudunidnuasldiulaenily wazause

(Y]

59ITUMTINLBUATRYAN T IIENITIA Al

- Delimiter-Separated Values (DSV) t% 1 Comma-Separated Values (CSV) #1u
IETF RFC 4180 [95] LLaz;J‘ULLlJualu 9| 19U Tab-Separated Values (TSV)’

- Markup languages L% HTML table a1 IETF RFC 1942 [96] (%QWGJ.J U190
USDOD CALS ISG EPC'® SGML Table Model'!) ag HTML list #1u IETF RFC
1866 [97]

- Lightweight markup languages 1% 1 Wikitext table'? wag Llist"® saulUf

markdown languages #14 ¢ NinauntiluladinuanInsgIu KaIINULIIladl

1150 - International Organization for Standardization. Available from: https://www.iso.org/

? |EC - International Electrotechnical Commission. Available from: https://www.iec.ch/

® |ETF - Internet Engineering Task Force. Available from: https://www.ietf.org/

* RFCs. IETF. Available from: https://www.ietf.ore/standards/rfcs/

® World Wide Web Consortiumn (W3C). Available from: https://www.w3.org/

¢ All Standards and Drafts. W3C. Available from: https://www.w3.0rg/TR/

T1ANA - Internet Assigned Numbers Authority. Available from: https:/www.iana.ore/

® Media Types. IANA. Available from: https://www.iana.org/assignments/media-types/media-types.xhtml

? Tab-separated-values. IANA. Available from: https://www.iana.ore/assignments/media-types/text/tab-separated-values

1% United States Department of Defense; Continuous Acquisition and Life-cycle Support; Industry Steering Group; Electronic
Publishing Committee.

! Table Models Specs/Documents. OASIS. Available from: https://www.oasis-open.org/specs/tablemodels.php

' Table. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Help:Table

3 List. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Help:List



https://www.iso.org/
https://www.iec.ch/
https://www.ietf.org/
https://www.ietf.org/standards/rfcs/
https://www.w3.org/
https://www.w3.org/TR/
https://www.iana.org/
https://www.iana.org/assignments/media-types/media-types.xhtml
https://www.iana.org/assignments/media-types/text/tab-separated-values
https://www.oasis-open.org/specs/tablemodels.php
https://en.wikipedia.org/wiki/Help:Table
https://en.wikipedia.org/wiki/Help:List

65

IETF RFC 7763 Tifuguuuundn waz RFC 7764 dmiusunuuges 9 idaulas
LLG]ﬂLL%uﬁ@@ﬂm’]ﬁ]’]ﬂgﬂLLUU@?ﬂLau

_ Office document format 713 OASIS OpenDocument Format (ODF) table wae
list »1a 1ISO/IEC 26300 989 Open Office LU Microsoft Office Open XML
(OOXML) table wag list @13 ISO/IEC 29500" ﬁLLGiLauLfJuEULLUU proprietary Tu
Microsoft Office Aauiinddu 2007 uanani ISO/IEC Ssldponsrssuatunisi
Wisuifiunesuaniaansguuuuismiauinianisudasdoyasendnaiuly

ISO/IEC TR 29166

%

anuliasudrulumsaindeyaidngasniani

44' = PN v a v & Ao 19 aaa o | Ay PN ! |
dlawSeuiiguivusinudeyanauandegluiffide ssnuiilveyaiieuwdunsdiu
wihrduilagnudasuaiiviegluguuuuvesdsiagi Wy abstract, Infoboxes wag categories

a

a v a ) o Ao v v 1Y v Nvaw 1 14 & A
Wdeyadnidudruunnnndeldlignadauazuiacgy luanuideddideyadulundenia

veFudusenisendieginsiiifadoyaiignuladiegluguuuudsini eguda
U DBpedia vnisIReenIsauAudaya “quiasnsaluvninends” wie “Chulalongkorn
University” lugnudeya DBpedia 1519199¢14@23 SPARQL Liloaziinienunud abstract 9y
Dudisil
PREFIX dbr: <http://dbpedia.org/resource/>
PREFIX dbo: <http://dbpedia.org/ontology/>
SELECT ?value

WHERE {
dbr:Chulalongkorn_University dbo:abstract ?value.
}

P U fay v &
FIadNSN1 AL 0D NUIMUUT

“Chulalongkorn University, officially abbreviated as CU and commonly

abbreviated as Chula, is the oldest university under the Thai modern educational

1% 1SO/IEC 26300-1 — OpenDocument Schema. 1SO. Available from: https://www.iso.org/standard/66363.html
15 1SO/IEC 29500-1 - Fundamentals and Markup Language. 1SO. Available from: https://www.iso.org/standard/71691.html

161SO/IEC TR 29166:2011 - Guidelines for translation between ISO/IEC 26300 and ISO/IEC 29500 document formats. 1SO.
Available from: https://www.iso.org/standard/45245.html



https://www.iso.org/standard/66363.html
https://www.iso.org/standard/71691.html
https://www.iso.org/standard/45245.html
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system, founded in 1917 by King Vajiravudh (Rama VI) who named it after his father,
King Chulalongkorn (Rama V). It is one of the best universities in Thailand and
Southeast Asia according to several university rankings. It comprises nineteen
faculties and institutes. Its campus occupies a vast area in downtown Bangkok.
Diplomas were traditionally handed out at graduation by the King of Thailand,
created and begun by King Prajadhipok (Rama VII). But at present, King Bhumibol
Adulyadej (Rama IX) delegates the role to one of his daughters, Princess Maha
Chakri Sirindhorn.”

%49 DBpedia M n151AU abstract undisgontinadlunss q wuu full text laidl

v v @

TASIE519 AUUAINIINUYBAINUIEAUTINIINUNITIATUAUYDINNINGIAY FIUBNIN

[y

“pasnsalunivendadunislusminedenananlulszmalnewaziodens Tuoanides
19 3nAsInBUAUNIINEIuRaIELIas” (“It is one of the best universities in Thailand

and Southeast Asia according to several university rankings.”) \i1lio1ald@23 SPARQL

£%
P

lUAum1vayaain DBpedia WiaAudsdudumaiiils 1l8s31n DBpedia liifivayamaniign

Y

wlannuienld isdnduseadilvduAuaindeya unanuduatuniniie !’ Faagnunisng

NINTUAUBEMINNTITN 1

M5 1 msNSusuvesgmansalumaneraeiusinguiniae
University World Ranking in 2005 - 2012 by QS World University Rankings

2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005

Overall 201 171 180| 138 | 166 | 223 | 161 | 161

Arts & Humanities 113 69 78 a9 119 136 - -

Natural Sciences 140 138 186 136 171 159 - -

Engineering & IT 106 | 104 | 101 78 86 | 100 - -

Social Sciences 80 68 78 51 72 83 - -

Life Sciences 92 78 130 51 108 138 - -

" Chulalongkorn University. Wikipedia. Available: https://en.wikipedia.org/wiki/Chulalongkorn_University?oldid=736429624



https://en.wikipedia.org/wiki/Chulalongkorn_University?oldid=736429624
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PIDWINLI N UVDANUUNAUT LT DL ASIFS 19N UILIUVDINAINGNFE LU “Usenau

lUAae 19 Auguazan1tumne 9" (“It comprises nineteen faculties and institutes. ”) 1310

¥ =

aglilanusaduAuan DBpedia ttduiu wiis1aznuInddeyailidusienisuuunaigdinu

aada v

TupglInAe sl

® | ist of faculties and institutes

O Health Sciences
®  Faculty of Allied Health Sciences
®  Faculty of Dentistry
®  Faculty of Medicine
" Faculty of Nursing
®  Faculty of Pharmaceutical Sciences
®  Faculty of Psychology
B Faculty of Sport Sciences
®  Faculty of Veterinary Science

O Sciences and Technologies
®  Faculty of Architecture
B Faculty of Engineering
®  Faculty of Science

O Social Sciences and Humanities
®  Faculty of Arts
®  Chulalongkorn Business School
®  Faculty of Communication Arts
®  Faculty of Economics
®  Faculty of Education
®  Faculty of Fine and Applied Arts
®  Faculty of Law

®  Faculty of Political Science

Y]

Fananeauirdildeyadnratediunldlasglususuuves ROF wseldldegly
sULUUYRIRIiafIM3e LOD cloud wneu dsuinludeshaulavinisanusaninia
Joyamsarsnsivariduiwdasliieglusuiuy RDF 151aganunsald@s SPARQL Tunis

Aurutouaiuduladnuinune

Y

A A o a v A a - ::4' aaa
LWE)‘V]GUS(\]G”ILﬁ]iﬂlﬂ;ﬁiﬂﬁiqﬂmL‘Vill']%allm‘ﬂ%'ﬂ@Lﬂ‘Uﬂ@ﬂJﬂam’]ﬁqflLLa%ﬁWEJﬂ']i‘V]lI’]"ﬂ']ﬂ'JﬂW

a a o o [ 4 L o a Y 2 a a a o U
Wy gIdednduseteaniuunazdnvinanun (schema) ieliil vocabulary LiislAndmu
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¥ v YV

@514 RDF #l9annnisanntaya (Nsnaassanng

Y

= o,
E]&JUaG]'ﬁ'NLLaBi’]EJﬂ’ﬁLW’e]LL“U’d\‘I@@ﬂiI']Lﬂu

ROF visUWauagiegnenaansile uansoglu[og))

n158519518n15028 RDF Schema

Wialilan15a519518n15828 RDF Schema 1Ad18?u 1519211a99a579 RDF misU

\Wa laely RDF Schema Liead19519n15918 ¢ susiegsnsselull

® |istltem 1
® |ist ltem 2
O List ltem 2,1
O List Item 2,2
" |ist ltem 2,2,1

® |istltem 3

Y

9679619 RDF vsuUa Malunssnsisudsienistnedulaeld RDF Schema tdusi

5181157 1 Weasluiisagld Turtle Wundnluniseduie & Turtle yadluansliiiiuing

=

wo3d exListExample 183199 N51801373081988 tlp:member agvangfiadluilnunvedle

< a 1 & . 10 o VY a (Y]
Winwe9318n13 lasfiusazlnunues tip:member Adl tip:index lamaulime Tuvuzifsaiu

@ v

Muuavaslowuuralunuaidsd tip:member Fneasiudslnunveslafiunanasiudn 4du

va o

RDF Schema 71§33aonuuudusiuuulaseaiianuly Fadulupanuuwsniisendn Index

Member #1538 IM model

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix ex: <http://example.org/sample#> .

@prefix tlp: <http://purl.org/tulip/ns#> .

ex:ListExample
tlp:member _:Listl .
_:List1 rdf:type tlp:List ;
tlp:index 1 ;
tlp:member _:Iteml, _:Item2, _:Item3 .
_:Iteml rdf:type tlp:Item ;
tlp:index 1 ;
rdfs:label "List Item 1"
_:Item2 rdf:type tlp:Item ;
tlp:index 2 ;
rdfs:label "List Item 2" ;
tlp:member _:Item21, _:Item22 .
_:Item21 rdf:type tlp:Item ;
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tlp:index 1 ;

rdfs:label "List Item 2,1"
_:Item22 rdf:type tlp:Item ;

tlp:index 2 ;

rdfs:label "List Item 2,2" ;

tlp:member _:Item221
_:Item221 rdf:type tlp:Item ;

tlp:index 1 ;

rdfs:label "List Item 2,2,1"
_:Item3 rdf:type tlp:Item ;

tlp:index 3 ;

rdfs:label "List Item 3"

71871591 1 ROF n3uilavessienisieealagly RDF Schema
0911 RDF v3Uila yailuuwandluguuuu ROF nswl agladanmd 26 Aeluuausnd
JuSvesaluun agdl tip:member 1u blank node nilsluun defina1lunaiinluunves

ROF anansarinuabidu blank node I is13simunluiaeindeyayniiudeyaymfeaiu

[ [
N = A

neld blank node wienfiull aunasauditoyamaiiiazdu ROF v3Ula wenesnaindu
Aotayarzusznaulumeunayussiinvues ROF n3UUa Feaslussvinves tipindex wagaedl

v

UTSIATLARIDa tip:member kiazsIA98 19U Yayayailil tlp:member Mnua@eIALg

< K v A v [ & o
avls1lu member vadlvualvy uag index SuAsnneaverls nsunudeyaludnuaeili
WisrauisaudasdeuluvIedounduingsluuumudeyanuadula s nAulasaasia
Yo9518N1580gugUkuuYes RDF nsmlliagnansuiiu

Ip:member

rdf:type /tlp:index [tlp:member tlp:member tlp:member

rdf'type /'tlp:index [rdfs:label rdfitype [tlp:index \rdfs:label \tlp:member tlp:member rdfitype\tlp:index "\ rdfs:label

o] Goed (2] [ YOG [5] [

rdfitype /tlp:index [rdfs:label rdfitype \tlp:index "\ rdfs:label "\ tlp:member

G [] [rmer] s [+] ]

rdfitype tlp:index \rdfs:label

N 26 RDF ns1mess1enisseeulnels RDF Schema
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Column-Major ¢ Row-Major

TAgLTATILAIN1519A T aN WU NAA18 A UAUITIENIT LANITINS LB URR15199 2]
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fvunadlun 1agsnswudtiulusuulyy snfsg1ay HTML Wy row based AagiSudy

MBuin <tr> udaserieg <td> e <th> Weidunisivundeyausazivad Jdlussesvany

' '
< A

IS Q’{Q' IS a Y a a ! . A 1
Yurdisuduuifanianlasuaiufionisenin column orient #38WUU columnar LU

v a

= & v v a 1 v & v W
columnar database @sfiaziivalaiuTaulunalsqn neuntidgiudeyatdaduiu

EX Y

=l
i

Ao

¥ v

relational database 714 SQL aziudayaidu row w3eiiuilu record Tayavesyadoya

Y 9 Y
a [ [ [ . =3 PN I a [y <@ [ [l a [ 1
ey lidnesdu attributes aglsfimuiiegluyaifieandu Avziveglu record Weniu us

a 1 = & = 1 v A a '
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NosaL Asluldifudeyaludnvarvesgiudeyadsduiug) Wunisiiuteyaids column
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@ v PR y = [ 1 I @ = (Y] [ gj [ v a
wnu Tnenisiiudayanidu attributes wediulieglui@nneiu daiuliindeyaqsd
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record fay Fellusiazaniludayanatelssnvuanaeiuly deyawnasilanfazegluye
a v O = v a =g Ay ' ' L. Y

WeiunInue deniguuifnlnidiazivenvaigagis 1y a1u15e optimize laazain
compress lai1etu wzdeyadusiameatuluuiazdnvesdoya wazdsamnsasi
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PoyaueUsziny AalugIdeeeenuuu data model Tanunsasesiulansg wenmileluan
S a £4 (Y < v [ v v
row based kuuadANLad farusaiiudeyaludnuue column based lane laeisn
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major #38LUu row-major fila uslunflareSureuenliiuingaziiu column-major LUy
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Column-Major Grp1l Grp2 Grp3

Cell1,1 | Cell 2,1 | Cell 3,1 Cell 1,1 Cell 2,1 Cell 3,1

Cell1,2 | Cell 2,2 | Cell 3,2 » Cell 1,2 Cell 2,2 Cell 3,2

Cell 1,3 | Cell 2,3 | Cell 3,3 Cell 1,3 Cell 2,3 Cell 3,3

Cell1,4 | Cell 2,4 | Cell 3,4 Cell 1,4 Cell 2,4 Cell 3,4

.

Line1|| Cell 1,1 Cell 2,1 Cell 3,1

Line 2] Cell 1,2 Cell 2,2 Cell 3,2

Line 3 || Cell 1,3 Cell 2,3 Cell 3,3

Line4 || Cell 1,4 Cell 2,4 Cell 3,4

2l 27 nrsudnwaadeyaseniluanudneuuaidusuniludnvaly column-major

a v & ' & v ) . & v
AW 27 wandliiunsudseadteyaludanume column-major Aen1shenAITLY
wisdunguanuanusnou waentunewiinguananusiiasaseuses Azldynvoseadus

AAANA MINL519291989ua0 Ls1fazuaslridutaiiou virtual row 1Agn13t81903a970

v v a [y 1

Awnufgiuveusazngy Afedusueiuvesusazanudunlimeiuiiodudeyawnd
WEANIMINTIEIBNUBULTLED waunsaaziuwadunanlndoddlsile iieauslu

v 1 PN v 2 & 1 13 1
ma&mmamﬂmmuu LITLLUSLLIALAUNINEANNNDU

o A Yy v PN 8 a [ MY 1o Y '
LLG\@EJ'NVIﬂﬁTJI’J?ﬂ\‘]G]U Li']ﬁ']ll'ﬁﬂ‘l/lﬁ]gLﬂULﬁENGﬂlILLﬂ']ﬂQUﬂVLWLGUULWEJ'JﬂU L‘Wﬁ’]g'ﬂiu

1 ¥ =

RDF Schema fieanuuuliazinSeuimesanauisanivualaiineuiltveuanisniuidu

AV

column-major wsaLAutdy row-major Aetiulsifazaisananunuliunle Feazvensainy

a

Sesludrduneluisesnuandffiayues Schema fideeanuuuasnedu nglunini 28

Y

wanslmiuindiody row-major 1agsuaduuaiuiueunsu ety row Fewuuiifagd
% [y = v a o o ¢ 4A @ I (Y] 5 @ o
AuAdeiunssty HTML sidegiudeyaideduius Aeiuiliu records wdsantufviues
Weaiu mnisazieuiaznguangianizuanus vislunsilvesgiudeyaideduius fe
. Sw o A ) ' =t P . A & I
attribute 131U Tuluwiaz ngu Feazldidu line Aillunsswanuseonun Tay

Tunsdlil g33e14A1191 group AU line laild column AU row wedesduliliAnnisduau

Y
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£
[y

WIs1ERNsamuAlA group wa line WWu column uag row seaduiufls Yuegiu

= ? 2 . = .
ﬂqiLa@ﬂLﬂ‘U‘U@i{!aL‘Uu column—major %38 row-major

Row-Major

Cell 1,1 | Cell 2,1 | Cell 3,1

Cell 1,2 | Cell 2,2 | Cell 3,2

Cell 1,3 | Cell 2,3 | Cell 3,3

Cell 1,4 | Cell 2,4 | Cell 3,4

‘ Line 1 Line 2 Line 3

Grp1 | Cell1,1|Cell2,1|Cell 3,1 Cell1,1 Cell 2,1 Cell 3,1

Grp2 | Cell 1,2 | Cell 2,2 | Cell 3,2 Cell 1,2 Cell 2,2 Cell 3,2

Grp3 | Cell1,3| Cell 2,3 | Cell 3,3 » Cell 1,3 Cell 2,3 Cell 3,3

Grp4 | Cell1,4 | Cell 2,4 | Cell 3,4 Cell 1,4 Cell 2,4 Cell 3,4

7l 28 nsuvnwaddoyasenduainouuariuvaiuanusdludnwals row-major

N158519M1519078 RDF Schema

1519¥85UBNNTAT19MI919928 RDF Schema fen1snanaeddsan1snaan q aun 3

1Y

column x 3 row tagltiiagnanadl

Cell Content 1,1 | Cell Content 2,1 | Cell Content 3,1

Cell Content 1,2 | Cell Content 2,2 | Cell Content 3,2

Cell Content 1,3 | Cell Content 2,3 | Cell Content 3,3

va o

= NEVN = a a % v &
LUD9910 RDF Schema MIN13820nhuUuTU ﬁ']ll'ﬁﬂi‘waL"YIUGW]’]T]\‘]VL@WQLLUU column-

DUTININAIBUAT) WAZLUU row-major (ADB19899AI81a7

o
Y 1 i

ADULAINIUAIAAUN) WALUNTAUIZYNHIDEAIINITINIIUANIS19A28 RDF Schema

Y
major (MN8E99E 19BN L AN

WUU column-major Asliutayafieg1dluiwaduons1edadmtmeay column LAY

¥ v v oA v v '
UL row @anraadnuLiNe i lalalnedne
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$19819 RDF 3ULUa NhTbUNISINTRUANITIVUIN 3 x 3 D199 ulaely RDF

Schema 9

va o

AdeeanuuuLludssenisi 2 wasiuiediuiunsiiusents NMsiiuases

Afl tlp:member willouiu wazanfiisdndestoyaniu column-major 1317l index adly

ANUAIAUTULSUINNAAUALSNNDY LAIFIRIULYAAVDILAAZ LI L UAALA LAY

@prefix
@prefix
@prefix
@prefix

rdf:
rdfs:
ex:
tlp:

<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
<http://www.w3.0rg/2000/01/rdf -schema#> .
<http://example.org/sample#> .
<http://purl.org/tulip/ns#> .

ex:TableExample

tlp:member

_:Tablel .

_:Tablel rdf:type tlp:Table ;
tlp:index 1 ;
tlp:member _:Coll, _:Col2, _:Col3 .

:Coll rdf:type tlp:Column ;

tlp:index 1 ;
tlp:member _:Celli1l, _:Cell12, _:Celli13 .

:Cell11l rdf:type tlp:Cell ;

tlp:index 1 ;
rdfs:label "Cell Content 1,1" .

:Cell12 rdf:type tlp:Cell ;

tlp:index 2 ;
rdfs:label "Cell Content 1,2" .

:Cell13 rdf:type tlp:Cell ;

tlp:index 3 ;
rdfs:label "Cell Content 1,3" .

:Col2 rdf:type tlp:Column ;

tlp:index 2 ;
tlp:member _:Cell21, _:Cell22, _:Cell23 .

:Cell21 rdf:type tlp:Cell ;

tlp:index 1 ;
rdfs:label "Cell Content 2,1" .

:Cell22 rdf:type tlp:Cell ;

tlp:index 2 ;
rdfs:label "Cell Content 2,2" .

:Cell23 rdf:type tlp:Cell ;

tlp:index 3 ;
rdfs:label "Cell Content 2,3" .

:Col3 rdf:type tlp:Column ;

tlp:index 3 ;
tlp:member _:Cell31, _:Cell32, _:Cell33 .

:Cell31 rdf:type tlp:Cell ;

tlp:index 1 ;
rdfs:label "Cell Content 3,1" .

:Cell32 rdf:type tlp:Cell ;

tlp:index 2 ;

rdfs:label "Cell Content 3,2" .
_:Cell33 rdf:type tlp:Cell ;

tlp:index 3 ;

rdfs:label "Cell Content 3,3" .
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ex:TableExample

Ip:member

rdfitype (tlp:index \tlp:member tlp:member

tlp:Table 1 ’ ‘

rdfitype /tlp:index [tlp:member tlp:member rdfitype [tip:index \tlp:member tlp:member

(O OREEIRIF® @

rdfitype /tlp:index [rdfs:label rdfitype \tlp:index "\ rdfs:label rdfitype [tlp:index \rdfs:label rdfitype\tlp:index "\ rdfs:label
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Article title / header
Section 1 header

Section 1 paragraph - Lorem ipsum dolor sit amet, consectetur adipiscing
elit. Nullam efficitur consectetur metus at consequat. Vestibulum ante
ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae.

Section 2 header

Section 2 paragraph 1 - Quisque hendrerit libero eu placerat ultricies.
Mauris eros lectus, commodo ut mollis quis, tempor eu nibh.

Section 2 paragraph 2 - Donec venenatis euismod sem vestibulum
pellentesque. Vestibulum feugiat lacus purus, eget malesuada urna.

Section 3 header

® Section 3 listitem 1 - Proin luctus sodales nulla vel auctor.
e Section 3 list item 2 - Integer aliquam, turpis posuere porta.
e Section 3 listitem 2.1 - Risus erat auctor massa, ut commo.
e Section 3 listitem 2.2 - Nislin nisi. Sed ultricies lorem Biben.
e Section 3 list item 3 - Lorem volutpat sollicitudin. Nam ac tempus elit.
® Section 3 list item 4 - Sit amet volutpat ex.

Section 4 header

Lorem ipsum Dolor sitame Consectetur Adipiscing eli
#01 Fusce tincidu arcu vitéejus Vestibulum consectetur
#02 elit tempus Suspendisse luctus auctor Egestas
#03 Pellentesque habitant mor tristique senectus
#04 et netus et malesuada fames turpis Cras nec

Table 4.1 Title - Praesent vehicula dolor ut tristiqgue commodo.

First Lorem ipsum dolor sitame Consectetur
Second Fusce tincidu arcu vitae jus Vestibulum
Third elit tempus Suspendisse luctus auctor
Forth Pellentesque habitant mor tristique

Table 4.2 Title - Praesent vehicula dolor ut tristique commodo.

2709 30 LONFITHI0ENUNATIUNYTENDUAIYTIENTTUAZH T
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Article title / header
Section 1 header

Section 1 paragraph - Lorem ipsum dolor sit amet, consectetur adipiscing (11)
elit. Nullam efficitur consectetur metus at consequat. Vestibulum ante )
ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae.

Section 2 header

Section 2 paragraph 1 - Quisque hendrerit libero eu placerat ultricies. (21) (2)
Mauris eros lectus, commodo ut mollis quis, tempor eu nibh.

Section 2 paragraph 2 - Donec venenatis euismod sem vestibulum (22)
pellentesque. Vestibulum feugiat lacus purus, eget malesuada urna.

Section 3 header

e Section 3 listitem 1 - Proin luctus sodales nulla vel auctor. f’ (31) (3)
* Section 3 listitem 2 - Integer aliquam, turpis posuere porta. T (32)

® Section 3 listitem 2.1 - Risus erat auctor massa, ut commao. ? (321)

® Section 3 listitem 2.2 - Nislin nisi. Sed ultricies lorem Biben.? (322)

« Section 3 list item 3 - Lorem volutpat sollicitudin. Nam ac tempus elit. ¢3> 3)
e Section 3 list item 4 - Sit amet volutpat ex. FQS 4)

A9 31 n137199un multi-dimensional array index Diiugemilaz 18075
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fddryetnsdsvedluinaiifisueanuuy ensrogradu mulunimil 32 Mnis1sEyuA index
(2) #ufe 151agldie (2 0), (21) way (2 2) neegutuy index (3) Aagld element i
fovuelufiafiviedanduy 3 widusssy (3 0) awldud “Section 3 header” vidounas3 (3
2) 9¢l# “Section 3 list item 2” VamunsINTaTIBNISERY “item 2.17 uay “item 2.2” s
MINATTUA (3 2 0) agldlanig “item 27 $78N154AYT @31 header UNAATBIUNAIINLITY

Ay (0) asluiae Juleglresiuvisunaziludaning 33

|Article title / header ~(0)
‘ Section 1 header F (10)

Section 1 paragraph - Lorem ipsum dolor sit amet, consectetur adipiscing
elit. Nullam efficitur consectetur metus at consequat. Vestibulum ante
ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae.

‘ Section 2 header F (20)

Section 2 paragraph 1 - Quisque hendrerit libero eu placerat ultricies. (2)
Mauris eros lectus, commodo ut mollis quis, tempor eu nibh.

Section 2 paragraph 2 - Donec venenatis euismod sem vestibulum
pellentesque. Vestibulum feugiat lacus purus, eget malesuada urna.

‘ Section 3 header y\ (30)

® Section 3 list item 1 - Proin luctus sodales nulla vel auctor. (3)
[ ® Section 3 list item 2 - Integer aliquam, turpis posuere porta. f‘(B 20) F (32)

® Section 3 listitem 2.1 - Risus erat auctor massa, ut commo.

® Section 3 listitem 2.2 - Nisl in nisi. Sed ultricies lorem Biben.
® Section 3 list item 3 - Lorem volutpat sollicitudin. Nam ac tempus elit.
® Section 3 list item 4 - Sit amet volutpat ex.
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|Article title / header (0)
‘ Section 1 header F (10)

Section 1 paragraph - Lorem ipsum dolor sit amet, consectetur adipiscing (11)
elit. Nullam efficitur consectetur metus at consequat. Vestibulum ante
ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae.

‘ Section 2 header F (20)

Section 2 paragraph 1 - Quisque hendrerit libero eu placerat ultricies. (21) 2(2)
Mauris eros lectus, commodo ut mollis quis, tempor eu nibh.

Section 2 paragraph 2 - Donec venenatis euismod sem vestibulum (22)
pellentesque. Vestibulum feugiat lacus purus, eget malesuada urna.

{ Section 3 header F (30)

® Section 3 list item 1 - Proin luctus sodales nulla vel auctor. f (31)

|-Sect|on3llst item 2 - Integer aliquam, turpis posuere porta. f‘ (320) T
(33
ikl

* Section 3 listitem 2.1 - Risus erat auctor massa, ut commo. F 321
e Section 3 list item 2.2 - Nisl in nisi. Sed ultricies lorem Biben.[ (2 2 2
* Section 3 listitem 3 - Lorem volutpat sollicitudin. Nam ac tempus elit.

e Section 3 list item 4 - Sit amet volutpat ex.
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| Section4 header (4 0) (4)

4113 41N

=17 =

1 c
T

1}
\Adlplrscmg eli(Z4151

[.’I'l/l\ A
T ] i

(4111) Lorem ipsum (4 12 l)HDollor sitame (1 1 3 T]| Consectetur (4141) ( )
#01(2 1 12)| Fusce tincidu(4 1 2 2)] arcu vitae jus (4 1 2 2)] Vestibulum (414 2) ( )
#02(2 1 13)| elittempus (4 12 3)| Suspendisse (4 13 3)| luctus auctor (4 1 4 3)[ Egestas (4153)
#03(4114) )| habitant mor (4 1 3 4)|| tristique (4144) ( )
#04(4115) ) ( ) ( )

consectetur (41)

Pellentesque (4 1 24 senectus

et netus (41 25)| et malesuada(4 1 2 5)|| fames turpis (4 1 4 5)|| Cras nec

Table 4.1 Title - Praesent vehicula dolor ut tristique commodo. F (410)

First (421 1)| Loremipsum (4 2 2 1)| dolor sitame (4 2 3 1)| Consectetur
Second (4 2 1 2)| Fusce tincidu (4 2 2 2)| arcu vitae jus (4 2 3 2
Third (42 13) 4233

Forth (42 14)| Pellentesque (4 2 2 4)| habitantmor (4 2 3 4

(4241)

Vestibulum (424 2) (42)
(
(

elittempus (4 2 2 3)| Suspendisse luctus auctor (4 2 4 3)

( )
( )
( )
( )

tristique 4244)

| Table 4.2 Title - Praesent vehicula dolor ut tristiqgue commodo. F (420)

AT 34 §198190157719%9U8 multi-dimensional array index &1%35U9759
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RDF container 11013§1% Jainnsisanisidnfiadeyaudaziauuy arbitrary sndndusiondiis

WUy indirect 1nan13¥in graph traversal flaztuluises 9 unitaziloyaifons Faasyiy
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CY b4 ¥

Tideuds3 sPARQL Wululdlagenn deiuidedsldeonuuunisdifedeyawuy direct
Jusnlapnstisun “suve” dinadluludeyaudazi adrefunisasne multi-dimension
array index 3§3tazsaosmnnilaonisldnuantfves ROF MiFunda collection n3e
RDF list tilevinlsinnsAisanansawiidssadeyaldlaenss (ioluazi3onin index List 3o IL
model) Tngn3a$14 tlp:element LoFlUfl blank node vestoyausiasialutuieatunun

s

Tulasead1aluukuus v (flat structure) wazadreaniouinesh tipindexList Tiusazlnun

FanSeunash tipindexList 9zl range WWumand rdf:List Y09MN18LaVERUAIN tp:index
luudagdures IM model uazlavegie 0 lnedliieldlunisifenssyitazuenianiy
v - ] S a ] a = =
element dufealan 9 viesaungu element Tuduiigaiunianue (Avesuiesuazidenisos
Ulunenda) Fanrsllassasnuuunuusuiitenne wia1ansaasdndien element Tuty
wea lneliAeadimiy hierarchy fagtuluy IM model #1ALS18891IANS19LAE 180T

§9819 11as1e RDF msUitlasme IL model azidusssalyil

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix ex: <http://example.org/sample#> .

@prefix tlp: <http://purl.org/tulip/ns#> .

ex:TableExample
tlp:element _:Tablel,
_:Col1, _:Cell11, _:Cell12, _:Cell13s,
_:Col2, _:Cell21, _:Cell22, _:Cell23s,
_:Col3, _:Cell31, _:Cell32, _:Cell33 .
_:Tablel rdf:type tlp:Table ;
tlp:indexList ( 1 0 ) .
_:Col1l rdf:type tlp:Column ;
tlp:indexList (110 ) .
_:Cell11 rdf:type tlp:Cell ;
tlp:indexList (1110 ) ;




rdfs:label "Cell Content 1,1" .
:Cell12 rdf:type tlp:Cell ;
tlp:indexList (112 0 ) ;
rdfs:label "Cell Content 1,2" .
:Cell13 rdf:type tlp:Cell ;
tlp:indexList ( 113 0 ) ;
rdfs:label "Cell Content 1,3" .
:Col2 rdf:type tlp:Column ;
tlp:indexList ( 12 0 ) .
:Cell21 rdf:type tlp:Cell ;
tlp:indexList (12 10 ) ;
rdfs:label "Cell Content 2,1" .
:Cell22 rdf:type tlp:Cell ;
tlp:indexList (122 0 ) ;
rdfs:label "Cell Content 2,2" .
:Cell23 rdf:type tlp:Cell ;
tlp:indexList (123 0 ) ;
rdfs:label "Cell Content 2,3" .
:Col3 rdf:type tlp:Column ;
tlp:indexList ( 1 3 0 ) .
:Cell31 rdf:type tlp:Cell ;
tlp:indexList ( 1 310 ) ;
rdfs:label "Cell Content 3,1" .
:Cell32 rdf:type tlp:Cell ;
tlp:indexList ( 1320 ) ;
rdfs:label "Cell Content 3,2" .
_:Cell33 rdf:type tlp:Cell ;
tlp:indexList ( 1 33 0 ) ;
rdfs:label "Cell Content 3,3" .
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5981757 3 RDF w5UiUa%a9n1579828879 a51919ele IL model

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix ex: <http://example.org/sample#> .
@prefix tlp: <http://purl.org/tulip/ns#> .

ex:ListExample
tlp:element _:Listil,
_:Iteml,
_:Item2, _:Item21, _:Item22, _:Item221,
_:Item3 .
_:List1l rdf:type tlp:List ;
tlp:indexList ( 1 0 ) .
_:Iteml rdf:type tlp:Item ;
tlp:indexList (1 10 ) ;
rdfs:label "List Item 1" .
_:Item2 rdf:type tlp:Item ;
tlp:indexList ( 12 0 ) ;
rdfs:label "List Item 2" .
_:Item21 rdf:type tlp:Item ;
tlp:indexList (12 10 ) ;
rdfs:label "List Item 2,1" .
_:Item22 rdf:type tlp:Item ;
tlp:indexList (1220 ) ;
rdfs:label "List Item 2,2" .
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_:Item221 rdf:type tlp:Item ;
tlp:indexList (122 10 ) ;
rdfs:label "List Item 2,2,1"

_:Item3 rdf:type tlp:Item ;
tlp:indexList ( 1 3 0 ) ;
rdfs:label "List Item 3"

57817159 4 RDF w5UiUavaas1en158 08 9a519laele IL model

Y08nAI9819 RDF NSIMaNIZs18n1sh 4 Wawanadies 5 nuauwsnazidusaseluil

tlp:element tlp:element

Inefiunay tpindexList ka3 9ha5TUAD multi-dimensional array index Fa.du

lassasranldnaandfvas ROF ag19milanisanidn RDF collection w5 RDF list Aaiiiailn
ROF 1ldiiu list azlisuluguuuy S-expression NUsznoUMEaUToUM FIuTiaTeudn
Tulunsvlges q Allethuivensneazladulassadrsdnumzade unbalanced binary

tree Tngaxdl leaf node WuauBnusagarsuues RDF list ensaegatiu tipindexList (1 2

]
tlp:indexList

0 ) 2=TTATIASIAININA 35

299 35 n5INEee9v09 RDF list (120 )

n18lu tipindexList (120 ) Ao blank node fidauu1fiuday blank node

Aovlosfiundnefiu linked list dataviieglurndufoauiBnudazfives ROF list B9zl
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onsisfunnn 1 fRufu subscript wiazduvasendisdaua n dRtues wlrnisdndusias
element ¥94 IL model @m15ald SPARQL lalasn15Aa3 element 1 tlp:indexList 73 list
item RS9 subscript Afpsns Jgymiegmssdediinues SPARQL filifiauannsalunis
#73 RDF list %38 RDF collection Mlaanss (MlAnemuAsednvansuwuimislunisasnedad
zUINALNY RDF collection AU UIATFIU L% Ordered List Ontology[99] @ ¢
Collections Ontology[100] M%@Lmﬁﬂﬁ%ﬂ%’uﬂqﬂ SPARQL 191819 RDF collection gt
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SPARQL t195Fuiinlufionaasiinisusullused Aedaslszendldanandansenia

Ao v Y = . . = . ! L9
property path #13lu SPARQL 1.1 u1lgiiettge collection item #3e list item waazF?
gNIBE1NTY INFeIN1sTayalusen1siied1d s18n159 1 lowind 2 s ufisawafaing

[

element fifl tlp:indexList WungiU (1 2) M8AIT SPARQL Al

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>
PREFIX ex: <http://example.org/sample#>
PREFIX tlp: <http://purl.org/tulip/ns#>

SELECT ?label
WHERE {
ex:ListExample tlp:element ?elem
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?elem tlp:indexList/rdf:first 1 .
?elem tlp:indexList/rdf:rest/rdf:first 2
?elem rdfs:label ?label

[

wlPnadnsAIl

"List Item 2"
"List Item 2,1"
"List Item 2,2"
"List Item 2,2,1"

d'* I3 =3 d' 1 o W d' 1 % =3 (v <@

Feaglunnleuieglud1dui 2 wimndesnisiamglaiundnnuneas 2 Loy
a 1 g.J/ ] ¢ a 2 0 v ¥ U P A N v A
Weaitu ildlaewunduiia subscript fganemedia 0 Wedenanizluuniingsiud
nseadbieslnunLien darinlalnenaiunisnsadbulumlIson 1 ussvaiialiuwundnu

indexList (12 0) A®

?elem tlp:indexList/rdf:rest{2}/rdf:first 0

wivdufiundenned property path sUwvuilldlaanizly SPARQL 1.1 Working

(%
] Y

Draft 05 January 20128 i1 u w&s91nduiile SPARQL 1.1 Recommendation

a

Specification 3339nNALARAAUANTR

9

1941U (@9 SPARQL engine U19A2NFIAI5095U
sULUUNBNNIATINLUUTRY U Jena ARQ 59uYI9El extension LiTULANAIN SPARQL
1IM3gIUNE5095UN51Fa1 RDF collection laagmnunnaumie™) daiuddeawidymilae

nsld property path douserulunuaisuainuanaes RDF collection %38 subscript 71Ls1
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PUATTTULOUNALATUAY 9 Qﬂﬁ%’]ﬂ%ﬂﬂ’lr}\hu%%‘iiﬂiLLﬂiﬂJﬁlﬂ) %1 SPARQL Uiiﬁmﬁuﬁ%gﬂ

Jeulmilidonaasanuunnsgiu SPARQL 1.1 lewuull

?elem tlp:indexList/rdf:rest/rdf:rest/rdf:first 0

(%
LYY [

a ad a o v & &
QUUAIINNUUTINALAILLUUAIU

'8 SPARQL 1.1 Query Language. Available from: https://www.w3.0rg/TR/2012/WD-sparql11-query-20120105/#propertypaths

' Apache Jena - ARQ — RDF Collections. Available from: hitps:/jena.apache.ore/documentation/query/rdf lists.htrml



https://www.w3.org/TR/2012/WD-sparql11-query-20120105/#propertypaths
https://jena.apache.org/documentation/query/rdf_lists.html

83

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX ex: <http://example.org/sample#>
PREFIX tlp: <http://purl.org/tulip/ns#>

SELECT ?label
WHERE {
ex:ListExample tlp:element ?elem .
?2elem tlp:indexList/rdf:first 1 .
?2elem tlp:indexList/rdf:rest/rdf:first 2 .
?2elem tlp:indexList/rdf:rest/rdf:rest/rdf:first 0 .
?elem rdfs:label ?label .

[

d! v % 6 dy
F99zlonaansSeall

"List Item 2"

YMUBILAEINUNUATIAIDENT UINFBINITIIEANATN 3 VBIAI519N 1 1519891015

wumne tlp:indexList fae (13 ) fail

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX ex: <http://example.org/samplett>
PREFIX tlp: <http://purl.org/tulip/ns#>

SELECT ?label
WHERE {
ex:TableExample tlp:element ?elem .
?elem tlp:indexList/rdf:first 1 .
?elem tlp:indexList/rdf:rest/rdf:first 3 .
?elem rdfs:label ?label .

[

= & ° v & . v & Y Y L a vy
Wosanmssdgnmimualiiluwuy column-major fatiuazlanadnssal Asla

AUNTANS 3 FU09 group N 3 WIREANAT 3 LY

"Cell Content 3,1"
"Cell Content 3,2"
"Cell Content 3,3"

(% (% ]
aaa v a

NIWINADINITYA line 7 3 FslunsalilAons row 91 3 agvilalaeuund tp:indexList

Ae (172 3) 1ag ? IRWnRUS subscript @16U9 2 AUV group FeuNedusIvzlinges

v
v v &

wufaglauynanua

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX ex: <http://example.org/sample#>
PREFIX tlp: <http://purl.org/tulip/ns#>

SELECT ?label
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WHERE {
ex:TableExample tlp:element ?elem .
?elem tlp:indexList/rdf:first 1 .
?elem tlp:indexList/rdf:rest/rdf:rest/rdf:first 3 .
?elem rdfs:label ?label .

pg1efinalumdeisiuun Tunsdlves column-major 115534 line aglautdu

virtual row fatuliidnaduuazeglu group lafinseiu line 3 Avzuvianun Faaziiieuin

v

AUNSAAN1ILaD Aelanadnsaadl

"Cell Content 1,3"
"Cell Content 2,3"
"Cell Content 3,3"

TuyhueufeIty WnImnuaiNasiun group wag line LUUUBNINALLNANE

AAUAT 2 LATLOIN 3 V9IRS NN 1 WUUT

?elem tlp:indexList/rdf:first 1 .
?elem tlp:indexList/rdf:rest/rdf:first 2 .
?2elem tlp:indexList/rdf:rest/rdf:rest/rdf:first 3 .

[ k% ! & a A
ﬂ%lmmum%aammﬂa

"Cell Content 2,3"

U199 VDINIFIIULAANITIUNY

RDFSchemarnodeLﬁﬂﬁ@ﬁgULuJUﬁa Index Member model tay Index List
model dvenuazdanasunnaeiu gldauisadenlduuulanuunisuanuvangauiu
AINABINTT 1383zaT19 RDF n3UTalagld model wuugnuauiisanin “Hybrid model”

Feagsalasaasrsveasasaguuuuantiseiululassasiuies nannisie Winseuines

1%
s

IM model 11a9sutduNugIu karinsaumesives IL model uasudnly logisnas

asanSeumesa tipindexList 1 lUTuwsaz blank node w89 IM model wagtiunsouinas

(%
v v Y 1 1

7 tlp:element MnSwasananalufl blank node ¥4 IM model NNFIVDIWNTY FI0E194Y

diewiin tlpindexList uay tlp:element wWlulusionisi 2 udrazidudsil

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix ex: <http://example.org/sample#> .




@prefix tlp: <http://purl.org/tulip/ns#> .

ex:TableExample
tlp:element _:Tablel,
_:Col1, _:Cell11, _:Cell12, _:Celli3s,
_:Col2, _:Cell21, _:Cell22, _:Cell23s,
_:Col3, _:Cell31, _:Cell32, _:Cell33 ;
tlp:member _:Tablel .
:Tablel rdf:type tlp:Table ;
tlp:index 1 ;
tlp:indexList ( 1 0 ) ;
tlp:member _:Coll, _:Col2, _:Col3 .
:Coll rdf:type tlp:Column ;
tlp:index 1 ;
tlp:indexList (1 1 0 ) ;
tlp:member _:Celli11l, _:Cell12, _:Celli13 .
:Cell1l rdf:type tlp:Cell ;
tlp:index 1 ;
tlp:indexList (1110 ) ;
rdfs:label "Cell Content 1,1" .
:Cell12 rdf:type tlp:Cell ;
tlp:index 2 ;
tlp:indexList (112 0 ) ;
rdfs:label "Cell Content 1,2" .
:Cell13 rdf:type tlp:Cell ;
tlp:index 3 ;
tlp:indexList (1 13 0 ) ;
rdfs:label "Cell Content 1,3" .
:Col2 rdf:type tlp:Column ;
tlp:index 2 ;
tlp:indexList (12 0 ) ;
tlp:member _:Cell21, _:Cell22, _:Cell23 .
:Cell21 rdf:type tlp:Cell ;
tlp:index 1 ;
tlp:indexList (12 10 ) ;
rdfs:label "Cell Content 2,1" .
:Cell22 rdf:type tlp:Cell ;
tlp:index 2 ;
tlp:indexList (122 0 ) ;
rdfs:label "Cell Content 2,2" .
:Cell23 rdf:type tlp:Cell ;
tlp:index 3 ;
tlp:indexList (123 0 ) ;
rdfs:label "Cell Content 2,3" .
:Col3 rdf:type tlp:Column ;
tlp:index 3 ;
tlp:indexList ( 1 3 0 ) ;
tlp:member _:Cell31, _:Cell32, _:Cell33 .
:Cell31 rdf:type tlp:Cell ;
tlp:index 1 ;
tlp:indexList (1 310 ) ;
rdfs:label "Cell Content 3,1" .
_:Cell32 rdf:type tlp:Cell ;
tlp:index 2 ;
tlp:indexList ( 1320 ) ;
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rdfs:label "Cell Content 3,2" .
_:Cell33 rdf:type tlp:Cell ;

tlp:index 3 ;

tlp:indexList ( 1 33 0 ) ;

rdfs:label "Cell Content 3,3"

Fadlouanadu ROF nymudrasifudsd (felinsmnszduiu veusuruinmsns
9w 2 column x 2 row uagdialnuagarieiisly warluiitzvonans edge tipelement
amzuiadudielinagliazanuazdaau dduanunduaie tipelement azdludmn
blank node)

ex:TableExample

e \
tlp:member .~ tp:element \\
e \

7 \ S
- L
t‘tlp.elemem
|

1 S
tlp:index /'tlp:indexList /tlp:member \rdf:type tlp:member i “\ tp:element

tlp:iindex /“tlp:indexList  tlp:member [tlp:member \rdf:type tlp:index [tlp:indexList \ rdf:type tlp:member\)
o] (O (Q Ceewmd 20 o> 1)
rdfitype / tlp:index /tlp:indexList {rdfs:label rdf:type \tlp:index “\ tlp:indexList “\ rdfs:label rdfitype /tlp:index\ tlp:indexList \ rdfs:label

‘ |(1110>|J

"Celll,]"‘ @ ‘ "Celll,Z"‘ @ ‘ ‘ ’(1210)
U

lwihueadeaiu Hybrid model w8s518n15a0e199zLTud el

’(] 120)H "Ce]]2,l"‘

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix ex: <http://example.org/sample#> .

@prefix tlp: <http://purl.org/tulip/ns#> .

ex:ListExample
tlp:element _:Listil,
_:Iteml,
_:Item2, _:Item21, _:Item22, _:Item221,
_:Item3 ;
tlp:member _:Listl .
_:Listl rdf:type tlp:List ;
tlp:index 1 ;
tlp:indexList ( 1 0 ) ;
tlp:member _:Iteml, _:Item2, _:Item3 .
_:Iteml rdf:type tlp:Item ;
tlp:index 1 ;
tlp:indexList (1 10 ) ;
rdfs:label "List Item 1"
_:Item2 rdf:type tlp:Item ;
tlp:index 2 ;
tlp:indexList ( 12 0 ) ;
rdfs:label "List Item 2" ;
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tlp:member _:Item21, _:Item22
_:Item21 rdf:type tlp:Item ;

tlp:index 1 ;

tlp:indexList (12 10 ) ;

rdfs:label "List Item 2,1"
_:Item22 rdf:type tlp:Item ;

tlp:index 2 ;

tlp:indexList (122 0 ) ;

rdfs:label "List Item 2,2" ;

tlp:member _:Item221 .
_:Item221 rdf:type tlp:Item ;

tlp:index 1 ;

tlp:indexList (122 10 ) ;

rdfs:label "List Item 2,2,1"
_:Item3 rdf:type tlp:Item ;

tlp:index 3 ;

tlp:indexList ( 1 3 0 ) ;

rdfs:label "List Item 3"

Fadlovrauanadu RDF nsazidudail (vewans edge tlp:element Wl sunadu

\ialinsmgazaInuazdnLaL)

ex:ListExample

- / N
- / ~
tlp:member // tip:element .

- tlp:element . \\ tip:element \\\ tlp:element
\ .

//’/’ tlp:member “tlp:index /tlp:indexList rdf:type \ tlp:member /”‘ tlp:member .
tlp:indexList /rdfs:label [rdf:type \ tlp:index rdfitype llp:in:indexLisl irdfs:label \tlp:member tlp:member tlp:indexList\ rdfs:label “\ rdf:type tlp:index
) ] @ [1] @ [7] (@9 [+ ][] G
rdfs:label ~Tdfitype /tpindex [tlpiindexList  /tlpindexList tdfs;lael tlp:member \rdf:type “\ tlp:index

"ltem 2,2"

ORCEIE

Tdfitype /tiprindex\tp:indexList “\rdfs:label

G (1] ]

"ltem 2,1" @

1 ‘ ‘(1210)U ‘(1220)U

"Item 2,2,1" ‘

n15A239aua TULIP

Y

Y

1eilagyiinisanSanisAtideya TULIP lngazendiegiesaindeyaduduves
PNANTAUUNINGITEAUATNA 1 19U Aeen15ns1uinlul a.a. 2009 a191 Engineering &

IT eglugusuiiuintng Awm1s1ei 2 (Wewandiivegadaau audulaglddmaeiidiay

v A A o
waglgEeINnAna)
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M15799] 2 8nf0e 1NN TalNABINITNTIVYYAUAUYENTIY) Engineering & IT Tull A.A. 2009

University World Ranking in 2005 - 2012 by QS World University Rankings

2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005
Overall 201 | 171 | 180 | 138 | 166 | 223 | 161 | 161
Arts & Humanities 113 69 78 a9 | 119 | 136 - -
Natural Sciences 140 | 138 | 186 | 136 | 171 | 159 | - -
Engineering & IT 106 | 104 | 101 78 86| 100 | - -
Social Sciences 80 68 78 51 72 83 - -
Life Sciences 92 78 | 130 511 108 | 138 | - -

[

Tngyinnsaaunumig SPARQL A3l

SELECT Zranking
WHERE {

?resource prov:wasDerivedFrom article:Chulalongkorn_University .
?resource tlp:member ?table .
?table rdfs:label "University World Ranking in 2005 - 2012 by QS

World University Rankings" .
?table tlp:member/tlp:member ?colHead .
?table tlp:member/tlp:member ?rowHead .
?table tlp:member/tlp:member ?cell .
?2colHead tlp:indexList/rdf:rest/rdf:first ?col .
?2colHead tlp:indexList/rdf:rest/rdf:rest/rdf:first 1 .

?colHead rdfs:label "2009" .

?rowHead tlp:indexList/rdf:rest/rdf:first 1 .

?rowHead tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .
?rowHead rdfs:label "Engineering & IT" .

?2cell tlp:indexList/rdf:rest/rdf:first ?col .
?2cell tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .
?2cell rdfs:label 2ranking .

(%

A5 I LALADNANS 9IS TUNBLAVVDIATTI AVINNNITANAUARIBTOAITINAE WA

Anuaindul A.d. 2009 Laga191 Engineering & IT §A1NUUABUANNAIY 2ranking ¥

v f® X 1o a A
NAANWTNIZLAANYUNILANIUIULAYIAD 78

Tunendunuaisivinisasuniuin susu 49 Wuvesanwiezls 1519zviinisasuniu

SELECT 2group 2year
WHERE {

?resource prov:wasDerivedFrom article:Chulalongkorn_University .
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?resource tlp:member ?table .

?table rdfs:label "University World Ranking in 2005 - 2012 by QS
World University Rankings" .

?table tlp:member/tlp:member ?colHead .

?table tlp:member/tlp:member ?rowHead .

?table tlp:member/tlp:member ?cell .

?colHead tlp:indexList/rdf:rest/rdf:first ?col .

?colHead tlp:indexList/rdf:rest/rdf:rest/rdf:first 1 .

?colHead rdfs:label 2year .

?rowHead tlp:indexList/rdf:rest/rdf:first 1 .

?rowHead tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .

?rowHead rdfs:label 2group .

?cell tlp:indexList/rdf:rest/rdf:first ?col .

?cell tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .

?2cell rdfs:label "49" .

TAg@aunININ 2group wag ?year oxls IABAIMUASUAUAIY 49 Fenaanslaneanun

Arts & Humanities uagd @.¢. 2009 §ann5797 3

15097 3 endee1ansalineInnsIvTeyasIvIuas Tuesusui 49
University World Ranking in 2005 - 2012 by QS World University Rankings

2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005

Overall 201 171 | 180 | 138 | 166 | 223 | 161 | 161

Arts & Humanities 113 69 78 49 | 119 | 136 - -

Natural Sciences 140 138 186 136 171 159 - -

Engineering & IT 106 | 104 | 101 78 86| 100 | - -

Social Sciences 80 68 78 51 12 83 - -

Life Sciences 92 78| 130 51| 108 | 138 - -

1%

1 [ 1% [y [ Q{' = < [ [ [ ¢ al
AolULT19ENARDIADUAIUNAUAIEOUAUN 78 FuluduAuNaansilavesaan
Engineering & IT Tul a.A. 2009 annitlanaassaouniuluiegiaisn searsheiuiuly

Feganuad walUAsususUaIn 49 1y 78 fadl

SELECT 2group ?2year
WHERE {
?resource prov:wasDerivedFrom article:Chulalongkorn_University .
?resource tlp:member ?table .
?table rdfs:label "University World Ranking in 2005 - 2012 by QS
World University Rankings" .
?table tlp:member/tlp:member ?colHead .
?table tlp:member/tlp:member ?rowHead .
?table tlp:member/tlp:member ?cell .
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?2colHead tlp:indexList/rdf:rest/rdf:first ?col .

?2colHead tlp:indexList/rdf:rest/rdf:rest/rdf:first 1 .
?colHead rdfs:label .

?rowHead tlp:indexList/rdf:rest/rdf:first 1 .

?rowHead tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .
?rowHead rdfs:label .

?2cell tlp:indexList/rdf:rest/rdf:first ?col .

?2cell tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .
?2cell rdfs:label "78" .

Fanaansluasatlazlaoanun 4 Amnaufe

Arts & Humanities 2010
Engineering & IT 2009
Social Sciences 2010
Life Sciences 2011

' 0

! a v o AW Yoo A v ° |
L‘Wﬁ']%']']Lﬂi@ﬂluaqﬂqﬁﬂEQWBUWU 78 Wiﬂwqﬂqia@UﬂqﬂJlﬂﬂamaﬂua 3] C‘]"ILLM‘UQIMU

(%
LY 1% v v

AIIUIVINSIURUAUADUAY 78 UINUATIE LAZADUNAULNINUAZINTINUAITIN 4

U

7157971 4 endreensalineinsnudeyaa viuay Tuessusui 78
University World Ranking in 2005 - 2012 by QS World University Rankings

2012 - 2008 | 2007 | 2006 | 2005

Overall 201 171 180 | 138 | 166 | 223 | 161 | 161

B | o 5| o ] ] |

Natural Sciences 140 138 186 136 171 159 - -

106 | 104 | 101 78 86 | 100 - -

80 68 78 51 72 83 - -

92 78| 130 51| 108 | 138 | - -

W30L31919VN1sAe A LB IwABE 1AL WL auwAT A6, Ameuiilafiazuinn

avarousululty Tnedsaeralul

SELECT Pgroup 2ranking

WHERE {

?resource prov:wasDerivedFrom article:Chulalongkorn_University .

?resource tlp:member ?table .

?table rdfs:label "University World Ranking in 2005 - 2012 by QS
World University Rankings" .

?table tlp:member/tlp:member ?colHead .

?table tlp:member/tlp:member ?rowHead .

?table tlp:member/tlp:member ?cell .




?2colHead tlp:indexList/rdf:rest/rdf:first ?col .

?2colHead tlp:indexList/rdf:rest/rdf:rest/rdf:first 1 .
?colHead rdfs:label "2009" .

?rowHead tlp:indexList/rdf:rest/rdf:first 1 .

?rowHead tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .
?rowHead rdfs:label .

?2cell tlp:indexList/rdf:rest/rdf:first ?col .

2cell tlp:indexList‘rdf:rest/rdf:rest/rdf:first 2row .
?2cell rdfs:label .
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AazlonadndnumnIs19Nn1g199 5

1159971 5 endaeeensalinesnImsuteyaynaIvuazynsusuvedtl A.A. 2009
University World Ranking in 2005 - 2012 by QS World University Rankings

2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005
201 171 | 180 166 | 223 | 161 | 161
113 69 78 119 | 136 | - -
140 | 138 | 186 171 159 | - -
106 | 104 | 101 86| 100 | - -

80 68 78 72 83| - -
92 78| 130 108 | 138 | - -

nIonInasunIulIluaIun Arts & Humanities Tud a.a. luuldgusuiwinlug A

[

ANU150EDUNUAIYAIIAIN

SELECT Ryear 2ranking

WHERE {

?resource prov:wasDerivedFrom article:Chulalongkorn_University .

?resource tlp:member ?table .

?table rdfs:label "University World Ranking in 2005 - 2012 by QS
World University Rankings" .

?table tlp:member/tlp:member ?colHead .

?table tlp:member/tlp:member ?rowHead .

?table tlp:member/tlp:member ?cell .

?2colHead tlp:indexList/rdf:rest/rdf:first ?col .

?2colHead tlp:indexList/rdf:rest/rdf:rest/rdf:first 1 .

?2colHead rdfs:label .

?rowHead tlp:indexList/rdf:rest/rdf:first 1 .

?2rowHead tlp:indexList/rdf:rest/rdf:rest/rdf:first ?row .

?rowHead rdfs:label "Arts & Humanities" .

2cell tlp:indexList/rdf:rest/rdf:first ?col .

2cell tlp:indexList‘rdf:rest/rdf:rest/rdf:first row .

?2cell rdfs:label .
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[ £ v & a
NaglANadNSooNUINIUAITIN 6

1150971 6 endIeeansalinesnImsIvTayaynsusuluusasTuesav) Arts & Humanities
University World Ranking in 2005 - 2012 by QS World University Rankings

Overall 201 171 180| 138 | 166 | 223 | 161 | 161

Natural Sciences 140 138 186 136 171 159 - -

Engineering & IT 106 | 104 | 101 78 86| 100 | - -

Social Sciences 80 68 78 51 72 83 - -

Life Sciences 92 78 | 130 51| 108 | 138 - -

MNAI0Y 1V INUARINana ialiisiaruisanaz roll-up, drill-down %30
slicing/dicing leiagnsdaszmsyindoyagniiuludnuaiz multi-dimensional array 31U
asaindsdayalavnsunidlaenisiivueiia lnewnzegBaiiewindeya TULIP 1Ju

5 A179819aNY Al T saeNdayatinIse nietiuenansiaanaig asveendied

Y
v a A Y Y

Ingnsldfsdailiveduautoyaiiifertesiun neunsises Shrek

SELECT ?resource ?section ?group ?value ?link_text ?1link_url
WHERE {
?link tlp:url article:Shrek .
?cell tlp:link ?1ink .
?cell tlp:index ?row .
?cell_group tlp:member ?cell .
?section_node tlp:member ?cell_group .
?section_node tlp:member ?all_group .
?section_node rdfs:label ?section .
?all_group tlp:member ?value_node .
?2all_group tlp:member ?first_cell .
?value_node tlp:index ?row .
?value_node rdfs:label ?value .
?first_cell tlp:index 1
?first_cell rdfs:label ?group .
?resource_node tlp:element ?cell .
?resource_node rdfs:label ?resource .
OPTIONAL {
?value_node tlp:1link ?value_link .
?value_link tlp:text ?1link_text .
?2value_1link tlp:url ?link_url .
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Faaglonadnsiluynveseyadnimi 36 Fannanizuisdin)

Resource ] Section I Group I Value Link_text l Link_url
[ "Academy Award for Best "Academy Award for Best "Academy Award for Best "2001 (for "2001" wikipedia:74th Academy Awards
Animated Feature" Animated Feature" Animated Feature" Shrek)"
—_— - e = |
"Academy Award for Best "Academy Award for Best "Academy Award for Best "2001 (for "Shrek" wikipedia:Shrek
| Animated Feature" Animated Feature" Animated Feature" Shrek)”
"Academy Award for Best "Academy Award for Best "Academy Award for Best "First awarded"
Animated Feature" Animated Feature" Animated Feature”
"Academy Aw r B "Wi al minees” "Film" "Shrek" "Shrek" wikipedia:Shrek
Animated Feature"
"Academy Award for Best "Winners and nominees"” "Nominees" "Aron Warner" "Aron Warner" wikipedia:Aron Warner
Animated Feature”
"Academy Award for Best "Winners and i 2 "Year" b "2001" wikipedia:2001 in animation

Animated Feature"
(74th)

"Academy Award for Best "Winners and nominees” "Year" _— "7ath” wikipedia:7qth Academy Awards
Animated Feature"
(74th)
"Academy Award for Best "Studios with multiple "Studio” "DreamWorks "DreamWorks wikipedia:DreamWorks Animation
Animated Feature" nominations” Animation” Animation"
"Academy Award for Best "Studios with multiple "Wins" ol
Animated Feature" nominations”
"Academy Award for Best "Studios with multiple "Nominations" 2"
Animated Feature" nominations”

NI} 36 HAFNARINNITTUAUYRYATIAEINUNINEUATITEY Shrek

18LT1aU SRR NEN I NFUN AN TUFULUUAN TN B UARUANIZanU WAL

'
1 A

A A Y] s A a1 Y o av oA v
BOINLNYINUATNYUATLTDY Shrek Iﬂﬂw‘luuﬁju@uéﬂENG]']T]\W]UQUUV]"LNLﬂﬂ?‘ﬂ@ﬂa@ﬂﬂqﬂgﬂu

FILHININT 37 (FALLANITUINEIW)

Academy Award for Best Animated Feature = - .=

« Academy Award for Best Animated Feature 28 || «= | xB | O
Academy Award for Best Animated Feature
2001 (for Shrek)

First awarded

Winners and nominees @@ || v= | xB | O
Film |Nominees |Year

2001
Shrek|Aron Warner| (74th)

Studios with multiple nominations | 2@ || «= | x8 | O
Studio \Wins|Nominations|Films

Shrek, Spirit: Stallion of the Cimarron, Shrek 2, Shark Tale, Kung Fu Panda, How to
12 2, Puss in Boots, The Croods, How to Train Your Dragon 2, The Boss Baby, How to
\World

DreamWorks
/Animation

-

List of 3D films (2005 onwards) @ = .=

«2010 zm | .= @ xB |OHX

Prod. Camera Aspect Runtime
Title |Release date country system ratio min Notes
December 1, . Rendered in . Originally released in 2D in 2001, convert
Shrek 5010 United States oD 1.78:1 93 6 roloase:

Annie Award for Best Animated Feature @ - &

«2000s 2m || w= || xB | oA
Year|Film [Studios |
2001|Shrek|DreamWorks Animation / Pacific Data Imagesl

07 37 NiEaansTIln0InsFuAUTeyan IR iTeq Shrek 1uanalusULUUNITN
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Favzuansdoyaiiatesiunimeunsiies shrek luguuuuvesdsdaglunaie
UNALY LU UnAITLABAAY Academy Award insgnwsundidesiiidnatanineuns
wodwdusoniBonlud a.a. 2001 uazldsiata Annie Award anvderfusislulidoaty
n¥sniiudleduduselufl Academy Award agnuiitldsustafie Aaron Werner was

a o

luviueudgafudeyaninaialy Annie Award f9ziauignyasisfe DreamWorks

Y Y

Animation Wag Pacific Data Images Judy

TULIP - Table and List with Interchangeable, Unified and Pivotal

TULIP[102] 1Jutnuas RDF Schema vocabulary iUsznauldsiag gavesniedines
AnazAanasng 9 dwaunis deldlunisimualassadnedniunevin data representation

(%

a A Ao & o 1Y
wugmwmmummu 5-

U

Waliudeyansuassianisiinsuiunusuaty uasnauy
star Open Data sy lufsnisvinliiinquand@ianizvia 3 sUuvuves TULIP fie

Interchangeable, Unified waz Pivotal ¥1agesuneseasiduniiazamauimluadunely

o w =

LuIAndAyee TULIP Aevilideyaiedluguuuunisnuwassianisidu semi-
structured data laiinaganannuvasluuini Wy nsgany, Office document (Excel/Calc,
Word/Writer), HTML table/list “1a4 T3ty structured data eogluguuuy 5-star Open
Data eI Jegavisundzdeinatganinidugalsslen ROF v3uiladusdazUselon
a v @ & a < 2 ¢ ] A v & Y . a
Tgaa FURNA-NTARA-DaULANG wiamsalounenululasasny directed graph 7
a ! = v o & A Y] a o ~ a &

158131 RDF N9 Falianuduiusidonlosiuluuiinaununsnundnnsusduuumniiv

wardsinsn liweundiedunmsinuduuuAnidueing o aunsausinadeyassdu 5 Ao

TULIP leuiieniumanidndu o

a

WAl AvUenvaalUaNtY Toyanis1wazs1en15ily TULIP RDF Schema 3¢l

a

AanURd1Ayindn 3 9o Jeusnfearunsawdasaninndunnduaisiuassienisnaudy

a

Tneiifanssnuilaseainads semantic vesmanazsemsiulilfedsasudiu drudoeda
wAeut g tnndsiuiudeunsn fAedeya TULIP awnsavgn “nee” iidulassadaly
sUsuudsfuuunaundulnsusnliosnirfeyatiusnanmssdesemstumneaui
ffugn unified Weghilassaiguuuuiieaiuliud Jsslewidldfe 51annsouesteyalng

dl ! dl ! a U a ! = dl L4 1 dl
VlliJﬁUi"Wliﬂ’J']LmJiJUlI’HﬂﬂEULLUU‘ZJMWVLﬁu walsERsaLdenfaza el ulndlaluluuig
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ABINNT BNFREINIU ITIEUNTaNBITRYATInuRNuITINInmTIa T uLan vy

SUBUUYIT18MT MisolunNnduiy 1s1aunsaditeyain winduininansen1suLsRL

Wdfunuanstuzuuuunsg wiselisnenvsthukaninanaunauiulunsaesguuu vie

¥
[ Y

winsensveyavianunlusansluguuuudu q Auansdiseanlilneduds Wy ¥15anse
lpagunsuguuuusig 9 faliy ¥nksdednisadie infographics Andaya TULIP 151a1u15a9
ygadadulukuy dynamic wagwdsusukuunisuaninateyalaagiedassluntdiniiig

FOINISUUVER ¢ %30 on the fly

va a v Yy N oA Y a v < v a

AuautRNAvlegaveduLliewnaintenuds Jeya TULIP Wudeyaieglusuuuuy
multi-dimensional array wagausadnnudeyalavisluguuuy column-major (columnar)
%38 row-major (row-based) lnanisraunsaldnannisves Data Warehouse wag Online
Analytical Processing (OLAP) 11U3%139nn153ulel wiuld operation #uguvia 3 oe19ues
Data Warehouse f® roll-up, drill-down tag slicing/dicing @41L18ANNINTIANNITAVI

. ) a a 1% a <&V v e{' v

pivot ANNTY 3onadnyuuesaseyanieglugiuuy TULIP wuulvudlanufisdesns
Inefifansnaudfves 5-star Open Data Lilaeenensuiiu Aetayawmaitugnieyleaiu

WUUNTZ18 %8 distributed data laEdNN15984 Linked Open Data

1. TULIP Interchangeable property

AaNUR Interchangeable sanisadulunduliegnensuiiuauysaives TULIP Tu
msfieziusnulassadaiuvesnssiassienisdunisildegeasudiuluds semantic
structure 1y TaA1, Tassadnawosmnauazfanisne sduduvessenis (ngassiuded
fAgITUTULUUUIUTEAY 15U spanning cells wilsisaAsiitAsafunisanuss ety
Alaagunuuvaeiianes Wi favun, daldes, &, vev, Nunds 1a7) Fatns3sEansoadng

msuazTensauatuldainyaves RDF visuWaiegluguuuuves TULIP RDF Schema

nsviuulailiosain TULIP vocabulary fignuesnseuineshuazaatainuiunily
Tunistuiindailondoya uazguuvuredilont wuwenidulssian m151, anud, uas,
Wwag, 518019, 1owWiNT89518015 182 SINTIGNWULLANITAN 9 WU HIN1519, spanning

o
v v [ v

cells, snemssiniainuiu LJumnu
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2. TULIP Unified property
AuantR Unified vsenisilunilafies nunsfs TULIP LAUTASI@319903919a1319uas
senshilugusuuiieniu Wulassad1eduld hierarchical tree-like structure Ianasifiv

£%
v A

Tassad1suuuilaaeynves RDF n3UUa Feldedninfe @150 represent LALiedLA

9

directed graph #l4il order %39 precedence 5¥1314 sibling nodes Agfnsdinisasrandou

v v J [

asRYAniluan iWednaswisodsuluulasai e ilafutuwas duiunaurasvadlnunly
o w g.j = (% dy = IS 14 (% va 1 ) S a 1
anuTuReInuTNNY FersiidnwaeaauiuauaudRag1amilaved RDF 58N RDF
container WAALAANUANIZLINLIWINNT

[
[ RY)

aeduwddndeyaluy TULIP 9ggnszyuenueslisgnazidondn Wenidilnudy
Usuinneglaiielianuisavihnisadedeunduissuasmenisauatuiiniiowdulalugs
semantic MuAuaNUR Interchangeable walunisnauiuiliosan TULIP thulassadiayn
1 [ < = £% Y a [ wa P a a
agliinazilumsensesens luwuudulidnuvasiiediununuaudd Unified vindas
v & I @ a v sw ° v v 9 v
mulassaieilinfzaunsaviulisugiuuunadnsmenisiaueteyalulassasiludli
fianuwanasluangusuuaaiuvesiuatuly wneauinsauisaazelassienisdu
M54 USuyunesuasuluidsuinlauuudan 9 38 on the fly lnsdusgiuweundiatuly
° D v 1% 12e B = a o o a & Mo
nmsdnauedeyanidilalasiasieves TULIP uadaudmniluieundinduguuuiniugiuily
«W1la TULIP RDF Schema fifaanuasatrdeyasin TULIP lUldlalusedunaly iesann

[

\Worwad TULIP LAUAIENTaUmesinInsgIu 1wy rdftype uay rdfs:label uazfiusiinag

= o’n:glja P [ }% v 14 I i 4’5 < Y 1

InSeumesaniAwiiadnandlaseasranuly LLG\IﬂiQﬁS’]ﬂUUﬂ‘U@U@QUU RDF ﬂiﬂwmﬁm‘iiﬁ:’]u
a v o a [ @ = o v & [y I

waUnALATuIuNUAnIUTlUTs@ 150911 graph traversal waglallleninduuiasuaiu

WigausazInAnanURRnIzras TULIP luunsees

3. TULIP Pivotal property

AnuautA Pivotal Wiensnanumasudsuudasyuues vilsidosain TULIP fluiea
Tnseadednuszsnnuilalunissiaess multi-dimensional array Ut RDF n31dasialeis
ansnAsindademldednanisiazaddynruniaasdfluifider Sdunindu ns
a%fNI:uLmaLLUUﬁLiwmmmUizqﬂﬂ%’ operation #14 ¢ U939 OLAP ludnwue Data

Warehouse ¢ 13un13 roll-up Yeyavienaulugaidediu drill-down Teyadnasluluusaz
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[
o

TU N38WIIN15Y1 slicing LAALRNIZLAUVDILHUEYWY multi-dimensional 1191 dicing e

yuUTuAsULLNeY JaT1a1150v operation waillalaeiveyasuatulidems

va v

dunddyAe §33laviin1591ae9 multi-dimensional array tagn131i1 RDF list 1

Tduensisdaunn 1 9@ ety subscript uAazdRves multi-dimensional array ¥u1a n

o

w03 Felifiodunwidndrdgegrmilsves TULIP lumsdtaedluwaguiuuiiuy RDF 39

2D
)
=

=3

{ifelausvgndldnaandinisves ROF M3un41 RDF collection 38 RDF list lagnn5ii
subscript ¥asuaazrda unduauBnunazdisuaes collection waqtn collection dlustals
funnlyuaves TULIP sivlansnsadidsldnnluualagly SPARQL @13 subscript fifoenns
Tnsmsuundiu collection insafu Ygymegmsstodinues SPARQL filsifinrmanansalu
N15A93 RDF collection #laanse GinldiAnmuidednnatsuuinislunisastedefiazan
AN RDF collection M1UUINTIIU LU Ordered List Ontology[99] waz Collections
Ontology[100] wiauurAnfiazUsutse SPARQL 1idnis RDF collection dagnandu i
UDlEUDLUYTIO Leigh wag Wood[101]) msunlatgymianizninseninese SPARQL 1asdu

dnluionvazinsusuugsluiest fedesseendldauaud@nisundt property path Al

SPARQL 1.1 snldiiiewdnade collection item ustazsa

TULIP RDFS Vocabulary Specification

WvatlazeSuredeliennsalves TULIP A 38 wandlymiiiuuiediuues TULIP

vocabulary 138usa8 RDF Schema &auiia3auda8a RDFS AAeyaves ROF iU Uawmuiu

o

Tnagni@ewdu Turtle neld namespace http:/purlore/tulip/ns# watunmiinuuans

Iigluguuuu railroad model v3aununmsesalnhiginsalludnwusnadeduaiw

Wsunsudaieliiiiudnuazues TULIP vocabulary ldlagdie sieazBenvianunagluiiu

v

WWa983 TULIP vocabulary specification 91 http://purl.ore/tulip/ #949in150NANIBTTUN

Wl RLTUl U AR

1. @3uiwe9 TULIP RDF Schema vocabulary

[

Usznaulusediu namespace prefixes f3il

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix owl: <http://www.w3.0rg/2002/07/owl#> .


http://purl.org/tulip/ns
http://purl.org/tulip/
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@prefix dc:  <http://purl.org/dc/elements/1.1/> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#t> .
@prefix tlp: <http://purl.org/tulip/ns#> .

[
(%

Feviavunilfie namespace prefixes NinJudesldlugatoyaveos TULIP sludou

[

V09 FULING, WsAee wazdauldng daundudiueSuiesivazidenuassia vocabulary fadl

<http://purl.org/tulip/ns#> a owl:0Ontology ;

dc:title """TULIP - Table/List Interchangeable, Unified,
Pivotal vocabulary""" ;

dc:date "2019-12-20" ;

owl:versionInfo "1.0" ;

dc:creator "Julthep Nandakwang" ;

dc:description """This is the RDF Schema for the TULIP vocabulary
terms in the TULIP namespace."""

(%

2. wiauwmasAvas TULIP RDF Schema vocabulary

' [
v A =

dnunaziludiueSunendeuinesaunazinimuaduly TULIP vocabulary 7ty

< a

nsve1eAulnunsINves TULIP iuwiia rdfsResource wasilnungnuaiudu blank

' v
LY ud\ly

node ¥fin tlp:Element Waudaiudsiilsosureliluidensuntnd dsdunnd 38 1Ju

v o

wrun IWhensainLanstmnsaUnasnauanTlilgla InsazaSulendaz@isail

H—(rdfs:Resource tlp:element rm— tlp:Element —I rdf: type H tlp:Type )
2 ;| tlp:indexList H rdf:List %
L' tlp:index I—I xsd:nonNegativeInteger I—)

LLE—| rdfs:label | rdfs:Literal |L)
tlp:dimension I—I xsd:nonNegInt #)

—I tlp:style H tlp:Style l—
N— tlp:link | tlp:Link |—]

\I tlp:member |1 tlp:Element 5‘

\ 1
L1

271 38 urunmlagnsal ROFS vasnSeusnash tip-element uae tip:member

6

2.1 n3auwnas

A tlp:indexList Ua3lALIY rdfs:Resource
& < e o ° . . ]
Wunsoumasanldlunisninun indexList voslnuaudas element Tu IL model
Tneflisusidu rdfiList (Remanawas RDF collection #3e RDF list) Tunselves tlpindexList
IFUAUMIBLATOMUNINAUTN AUAIBYAVBIFAATIUIUALUINTLEIAUARILTLIYBT

Inualuguuuy multi-dimensional array index WagUangnigmilay 0 ANUAIELATEIMNINY
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[

19.8uTn wieUnesh tlpindexList wanuduwauninliensalladening 39 Feianun

[

ivualiluguuuy RDFS fsil

tlp:indexList a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label  "indexList" ;
rdfs:domain rdfs:Resource ;
rdfs:range rdf:List ;
rdfs:comment "RDF List represented position of the subject." .

H—(rdfs 8 Resource)—' tlp:indexList I—E—Ld xsd:nonNegativeInteger

207 39 uaunwlaginsal RDFS veanSoulnesa tlp:indexList voulaui rdfs:Resource

2.2 WSaUwesh tlp:index Waslawu rdfs:Resource

WWunSoumesanlglunisiivue index vadluunisas member Tu IM model Tagdl

sudduiaviviudiuuin nsSelnesh tipindex wanaduununinhiensallasaning 40

!
= (%

Fanauafwualuguuuy RDFS Asil

tlp:index a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "index" ;
rdfs:domain rdfs:Resource ;
rdfs:range  xsd:nonNegativelnteger ;
rdfs:comment "Order number of the subject."

H—(rdfs :Resource)—l tlp:index H xsd:nonNegativeInteger I—O—I-I

277} 40 waunwlagnsal RDFS veansauinesd tlp:index vaslaiuu rdfs:Resource

3

2.3 n3aUnash tlp:element vadlawiu rdfs:Resource

s ]

Wuneuwmesanldlunisszy element usazdalu IL model Inefiisudidu
tlp:Element @aluaila rdfs:Class Wunuaziiuiu tlp:element Mduwiln rdf:Property)

< ¢ <, M Yo = 2 & °
nSaUmesh tpelement wanaluununinliensallasening 41 Fevianuadivualy

[

t
sULUU RDFS 13Rsil

tlp:element a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "element" ;
rdfs:domain rdfs:Resource ;
rdfs:range tlp:Element ;
rdfs:comment "An element of the subject resource in IL model."
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H—(rdfs :Resource)—' tlp:element H tlp:Element l—O—H

29} 41 usunIwlaginsal RDFS voansoUiness tlp:element Yaalalui rdfs:Resource

2.4 wiaUwnasH tlp:member ¥84baLU rdfs:Resource

Hundevmesanldlunisse ¥y member uiazdalu IM model Tnsfisudidu

s

tlp:Element WiaUmash tlomember uanaduununnliensalldsinnd 42 Fatanun

vualugUkuy ROFS Tidsil

tlp:member a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "member" ;
rdfs:domain rdfs:Resource ;
rdfs:range tlp:Element ;
rdfs:comment "A member of the subject resource in IM model."

H—(rdfs:Resource)—' tlp:member H tlp:Element l—O—H

Nl 42 wwunIwlaeginsal RDFS vaanseuinesa tlp:member Y891Atu1 rdfs:Resource

2.5 w3aUwnase rdfs:member vadlawiu rdfs:Resource

k2%

unseumesanldlunisszy member wiazdalu IM model Tnefiisudilu
rdfs:Resource uanMiloanniauinesn tpmember fa¥193ulusly TULIP RDFS
vocabu&wystaWMWiaLaaﬂTﬁrdﬁrﬂenwbermLUuwsaihwa mwmsaTuwuaﬂwaLﬂ%umaq%

umu@wuaUaauimanaaﬂiﬁiuﬂwssvuﬁMW%ﬂiwuﬂaﬂ mauuuaﬂwaLﬂ%umwaG]QQuMQWI 590

¥

TULIP RDF Schema ﬂﬁ?ﬂ?iﬂﬂﬂﬂ’]ﬁu’l%ﬂiﬂu@aﬂ LLﬁ%‘leU@Mﬁlﬂiﬁ@ﬁu%@ﬂmiﬂiﬂﬁiﬂﬂLL‘U‘U

4
A I3 e

hierarchical auiilananlAlumidenniuu wiaUwesh rdfsmember LanduLNUATN

lgrnsalladaniny 43 Fananuaninualugluuy ROFS LIWA391 namespace

(%

http://www.w3.0rg/1999/02/22-rdf-syntax-ns# 3l

rdfs:member a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#> ;
rdfs:label "member" ;
rdfs:domain rdfs:Resource ;
rdfs:range rdfs:Resource ;
rdfs:comment "A member of the subject resource.”

H—(rdfs:Resource)—' rdfs:member I—I rdfs:Resource I—O—l—l

297 43 waunwlagnsal RDFS veansaUinesi rdfs:member vaslaia rdfs:Resource
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2.6 W%@ﬂLW’@%é}J rdfs:label ¥89lALLY rdfs:Resource

=

WWunSeuwmasanldiduilamnusisnuysvoslnus disudly rdfs:Literal Tunseiil

Yugnly TULIP RDFS vocabulary #33esdentd rdfs:label 7

uwnuiazasanseUmeshvinlu
2 2 =1 o a o = a & LA <

Junieumeiiumsprunueundintuvesduuuinivdiulngifentdlunisiiuuazuanua
\WemnuiisnyIdnvedlvun Asiuneundndusiig 4 faudazliddn TULIP RDF Schema fi

411150911 graph traversal lUauudazinuanaziiveyaluldlaiuiiniulassasiauy

v 1

hierarchical aufilanaiilAluiiveNeuul nseUiwash rdfs:label hanatduluunIn

s

Lyginsallddanini 44 wieumesh rdfs:abel gnitvunaluguuuy ROFS 13udai

[

namespace http://www.w3.0rg/2000/01/rdf-schema# il

rdfs:label a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#> ;
rdfs:label "label" ;
rdfs:domain rdfs:Resource ;
rdfs:range rdfs:Literal ;
rdfs:comment "A human-readable name for the subject."

H—(rdfs:Resource)—I rdfs:label I—I rdfs:Literal I—O—H

0IM9 44 usunwlaegnsal RDFS Yeanseuiness rdfs:label Va3laku rdfs:Resource

[

2.7 w3aUwnas tlp:dimension Uaalatay rdfs:Resource

o
[ 4 LYY

< g v aa = a ¢ @ o ° o
LWUNIDULND IR IGUiS‘UlIGﬁ%WUGUUW’NlIaﬂGUENQﬂVTaWU HLFUAUUAILAVINUIULAY

)

uan filllu optional property 98¢ TULIP flAed1uieauazainlunislday deag

¥ % =

Auuansaludle wsizisranunsaldaru TULIP Talaglidaasseaumnudnuaslnunagig

Y

[ 1 1 4 < b‘dy . . < Y a =
YALIUNDUAINUT WIBULWDIA tlp:dimension wanuduununmhieinsallananing 45 &9

Vanuaimualuguiuy RDFS Tidsil

tlp:dimension a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "dimension" ;
rdfs:domain rdfs:Resource ;
rdfs:range  xsd:nonNegativelnteger ;
rdfs:comment "(Optional) depth of the subject’s element(s)." .

H—(rdfs :Resource)—l tlp:dimension H xsd:nonNegativeInteger I—O—H

299} 45 usunInlaginsal RDFS veawsSeuinesd tip:dimension vedlaian rdfs:Resource
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I3

2.8 wioUwesh rdftype vadlaiuu rdfs:Resource

[ '
=

Anldszusiavadluun Tisudidu rdfsClass Tunsaldunuiiag

q

< 1

Wunseunas

[ [
s 1

afanfoumesavialmivunnlu TULIP RDFS vocabulary fAdeidenld rdftype fidundeu

Y

weshnldiudunnsgiu wazddldauasainlunsld syntactic sugar lnen1sszuiiesua

=) v v <

shorthand #3afdn®sge a ununsaumesa rdftype lu Turtle serialization? wSaUines
A rdftype wag rdfs:Class vossusmdululananualu TULIP element type wanalu
wnun1IwbiensalladenIng 46 Faianuafinualuguiuy ROFS 13Ua991 namespace

http://www.w3.0rg/1999/02/22-rdf-syntax-ns# i

rdf:type a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> ;
rdfs:label "type" ;
rdfs:domain rdfs:Resource ;
rdfs:range rdfs:Class ;
rdfs:comment "The subject is an instance of a class."

H—(rdfs:ResourceH rdf: type H ’-O--I-I
IIIIIIIIII

tlp:Paragraph
Ui
llll

tlp:Row

tlp:Cell
‘ tlp:List '

tlp:Item

N7 46 ununwlagInsal RDFS Yeansouinesd rdf-type Yol rdfs:Resource

s

2.9 wSouwesn tlp:style vaslamu tip:Element

Junseumesanldszyguuuuvedivun Sisudilu tlp:Style @udunia rdfs:Class

<

Duauagiafuiu tipstyle Auaiia rdf-Property) n¥avinasa tip:style wag rdfs:Class

vousuddululavanunlu TULIP element style wanafuununinlieinsalladenind 47

1% [
Y

Favavuaimualuguwuy RDFS Lidadl

tlp:style a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label ‘"style" ;
rdfs:domain tlp:Element ;
rdfs:range tlp:Style ;

 Proposed Turtle Specification — compared to N-Triples. W3C. Available from: https://www.w3.0re/2010/01/Turtle/#sec-dliff-
ntriples


https://www.w3.org/2010/01/Turtle/#sec-diff-ntriples
https://www.w3.org/2010/01/Turtle/#sec-diff-ntriples
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rdfs:comment "(Optional) TULIP style of the subject."

H—(tlp:Element)—' tlp:style H tlp:ColMajor p-O-H

27 47 urnmlagnsal ROFS vasnSeuswash tip:style vaalawn tlp:Element

(%

2.10 pSauwesh tp:link vadlawy tlp:Element

a 3 1 = ¢ s

JunSeumesinldszuasivosunay tip:Element Sisudidu tip:Link wSeunes

3

&
2

(%
Yo

tlp:link wanasuusunmbiennsallananini 48 Fasmuaimualuguuuu ROFS Lidadl

tlp:1link a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label  "link" ;
rdfs:domain tlp:Element ;
rdfs:range  tlp:Link ;
rdfs:comment "All link(s) of the subject."

H—(tlp:Element)—' tlp:link H tlp:Link l—o—-l-l

77 48 wpninlagansal RDFS vaanSatnesh tip:link vaslawu tip:Element

Ya o a

R tlp:Link fl983y Arvuadu blank node fifindoumasigesdn 4 61 uwanaudy
wrunnlaensalldsanind 49 fedusuusnidensening tiptext w3e tipimage dladn

wile dnulszy tlpiurl d@u tlp:position azlinieludnld FeswaziBunvaunasnioUnes

[
1Y

Aazidusiail

H—(tlp Element)—' tlp:link tlp: text I—I rdfs:Literal
tlp:image I—I tlp:URL

tlp url I—l tlp: URL

tlp position I—I xsd:integer '

09 49 wrunwlagnsal RDFS veadiutsenaunSouimesageslusud tip:Link

2.11 nSaumesh tip:text vaslawu tlp:Link

WunSeumasanldiuundiure o udidnusuearn disudidu rdfs:Literal @4

Wetteniuvesdailuiisuiudoniuiaunvesinuaiseylin rdfs:abel aevinliiie
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annsathlulduanamaidulawesdiuudeninuvaduualayiuil nSeunesh tlptext wams

(%

Duurunmbiensallddaning 50 Fawisuniivualuguuy RDFS Tidsil

tlp:text a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "text" ;
rdfs:domain tlp:Link ;
rdfs:range rdfs:Literal ;
rdfs:comment "Text of a link."

H—(tlp:Link)—' tlp:text I—l rdfs:Literal I—O—-I-I

27 50 urunmlagnsal ROFS vasnSeusnesh tip:text voalmund tip:Link

[

2.12 nSounesh tlp:image Y04lALI tlp:Link

s

Junseuwesanldrimuagunimuesdsr Tisudilu tp:URL Adufiegvesdgunm

s

(ailgeguateniavesden) nseumesh tipimage wanaluwnuniwlionsailddsning 51

Faviavuaimustuguwuy RDFS 13dadl

tlp:image a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "image" ;
rdfs:domain tlp:Link ;
rdfs:range  tlp:URL ;
rdfs:comment "Image URL of a link."

H—(t1p:Link )~ tip:image |~ tip:URL |—O—H

27 51 uruamlagnsal ROFS vasnSeusnesh tlp:imagse valamu tlp:Link

[

2.13 Wiaunasa tlp:url YoslaLu tlp:Link

1

JunSevmesanldszufieguarenisvesdend Sisudidu tip:URL @aluwiin

rdfs:Class \unuazdafuiy tpurl Mduwin rdf-Property) nSauwash tip:url wanaudu

Y

wrunnbensadlananIni 52 Feiauanvuatuguiuy ROFS Linedl

tlp:url a rdf:Property ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label  "url" ;
rdfs:domain tlp:Link ;
rdfs:range  tlp:URL ;
rdfs:comment "Target URL of a link."

H—(Ct2p:Link )] t1p:ur1 | t1p:vre |—O—H

27 52 uramlagnsal ROFS vasnSeuswash tip:url vaalwnd tip:Link
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2.14 w5aUwesh tp:position WpdlaLu tip:Link

s

&, I3 e v ° | % al' ca & Aaay
LWUNTDULNDTA I%i%u@nLLWUQ%@Q%@ﬂ’N@JWQ%LLﬁ@IQl@L‘U@iaQﬂ GL‘UﬂiﬂJ‘VllIGUE]ﬂ'J']@J

v

Wiloufuognaledunuauafen1sseydunisnaslidulawesdannssdiunued

27
s A

= ¢ < o < 1o < = =) [
WWEl1E a9 dsudlduiavdruiuau mnldiuuanseUinessil maﬁgumu 0 SLAAINA

lawesasilunn o Jomnuiiwumdiu tlp:text viomnszyiluaafinay azsuiumumisain

A s

Aunasvestaniny 1u optional feature Mielilunsainfinudndudeddd nSoumesa

€

tlp:position wanuduununwbiensalldnanini 53 Jsiamuafmuatuguiuy ROFS el

tlp:position a rdf:Property ;

rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;

rdfs:label "position" ;

rdfs:domain tlp:Link ;

rdfs:range  xsd:integer ;

rdfs:comment """(Optional) position of the link text in subject
resource, as number of occurrences in subject
resource starting from 1.
Omission of this property, or explicit 0, indicates
no fixed position will hyperlink all occurrences.
(Allow negative integer for starting from the end,

in case of any special need.) .

H—(tlp:Link)—I tlp:position I—I xsd:integer I—O—-H

271 53 uramlagansal ROFS vaawSeuswesh tlp:position veslauy tlp:Link

3. pand@vued TULIP RDF Schema vocabulary

daundudiuvesnanasng q fgnimuatulu TULIP RDFS vocabulary tivetnluld
Sufunseumesannanulumideiuds

(%
P

3.1 pand tlp:Element AlddwsunSaUinesh tip:element

Jupanaldimuainluuaiuiy blank node Mulnungnlulasasiaves TULIP

4 IL 4ag IM model aana tlp:Element gnrimualuguiuy RDFS Lidall

tlp:Element a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Element" ;

rdfs:subClassOf rdfs:Resource ;
rdfs:comment "The class of TULIP element."
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3.2 aana tlp:Link Ailddmsuneuness tip:link

Juaananldinuainivuatudy blank node Aiuganseuinasaveusazdan gn

mvualugUiuy ROFS Tidsil

tlp:Link a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Link" ;

rdfs:subClassOf rdfs:Resource ;
rdfs:comment "The class of TULIP link."

3.3 pand tlp:URL fildwmsunSaunesa tipimage uay tp:url

uaaanldrmvuainlwuatudy URL Fadunisseymmiziaizasindu URL ves
sUnmuagdsilugunuuifeatuiu HTML Gwddmnaiudsenauresiasade ROF auduy

URI Visviunagudaney) aana tp:URL gninvuatugukuy RDFS LiAsdl

tlp:URL a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "URL" ;
rdfs:subClassOf rdfs:Resource ;
rdfs:comment "The class of resource URL."

3.4 guuaseand tlp:Type Alddvsuaaairuaviinyad tlp:Element

Juguesearaildimunilvustuduratdviinniaves TULIP element type

gnivuatugUiuy RDFS L3t

tlp:Type a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Type" ;

rdfs:subClassOf rdfs:Class ;
rdfs:comment "The class of TULIP type."

3.5 aand tlp:Page AlddwmsunSauinasi rdftype

& Ha voo | S 2 & 2 & o & v | v <
L‘Uu@aqawﬁlﬂﬂqﬁu@nqiﬁ‘u@UULUu@@ULQﬂmWUQT@QL@ﬂaqimQMUW YU NUNUBDILIU

(%

e gaivualuguuuy ROFS Tidsil

tlp:Page a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Page" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of document page,
e.g., from HTML <head> with <body>."""
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3.6 AANE tlp:Paragraph NlddwiuniaUinesa rdftype

& A9 v oo ! S @ & 2 & = | % °
LUUﬂaqamisﬁﬂq‘W‘U@?qiﬂu@u‘ULUu@@ULﬂﬂmﬁuqsﬂaﬂﬂ@ﬁu'ﬂ,aﬂaqi QﬂﬂTViu@Iu

[

sUWUU RDFS L3Rl

tlp:Paragraph a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Paragraph" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of paragraph or text block,
e.g., from HTML <p> or <div>."""

3.7 aand tlp:Table flddwunsaumesh rdftype

Jupanafildimuninivuatududeudndniisnesmisn gnimualuguuuu RDFS

1A6ai]

tlp:Table a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Table" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment "The TULIP class of table, e.g., HTML <table>."

3.8 Aand tlp:Group Nl msuNSaUmesh rdftype

I g v o | kY h e 4 2 & ¢ X Y
Juaanadildimuainlnuatdulude uldndnilaresanuivisinivem1sadueg i
1 @ 1= - ) . I [~ . I3
IMNUJUgULUU column-major %90 row-major t4U 1#10LUL column-major #ANNYD
M1319 HTML 9119 nn1ssaniuvesteyalu <th> vse <td> win Noglusunianediu
3 A I ) ¥
YBINN 9 <tr> UiN N8I row-major k018IN1519 HTML zanandeyalu <tr>

2 o [y Id £%
LVINVILAITIUNY LUAU

tlp:Group AduAanaAe tip:Column way tlp:Row Hu optional Aaanidelilu
N3l fBINITITYIRNIZLI129391915710880U column-major %38 row-major 819991

pg1alsiaulassadneves TULIP Adudulassadrauuuifeaiursidudnway group wag cell

[
=

Fearunsavznanyuuondu row-major n38 column-major levnilleTusgiussuuiin

Y
[

Joyaluld aand tlp:Group gnimualuguwuy RDFS Lisail

tlp:Group a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Group" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of table column/row group
e.g. for column - combination of all HTML <th>
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or <td> in same position of each <tr>,
and for row - from HTML <tr>."""

3.9 aad tip:Column #lfdwsunieaumess rdftype

R @ o v o ' O g & <

Juduaaaves tip:Group Nldimuainlnuatuiludeuidndnilavesanusives
M1579 1 mniluanudvenisn HTML ssunannissiuiueesteyaty <th> wis <td>
wiin Aeglusuniadeiuvamn o <tr> win Wudu duaataililu optional pananiiiel’
Tunsdlfidesnisld tip:Column wnu tlp:Group LiesEYRNIZLA1293310151981 column-

. 1 [ 1 <@ 12 B U & j % al v A I

major 8819%¥ALau ag1lsiniulassaiieves TULIP Adudulassasrawuuieaiumeidu
anwaly group uax cell Faausnazndnyuuaaiu row-major lavnilieTusgivszuuiiun

Toyaluld dumana tlp:Column Awualuguiuy RDFS L3l

tlp:Column a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Column" ;
rdfs:subClassOf tlp:Group ;
rdfs:comment """The TULIP class of table column,
e.g., combination of all HTML <th> or <td>
in same position of each <tr>."""

3.10 pand tlp:Row Nt mSunSeUnesh rdftype

< @ e v o i S a2 2 e \
Wuduaanaues tip:Group AEMMUAITRUATUTUODUIINAUDILIVBINITI LU
wiNuuaIveInns19 HTML agananndeyalu <tr> winviswasaudu WWusu duaaiaiidu
optional Aa1ailinelilunsaifeansly tip:Row unu tlp:Group HiBTEYLRNILILAIN
I3 . 1 [ 1 @ v <@ v I v
A19100U row-major 9819%ALAN agelsAnILlATIAS19999 TULIP Adululassasiaiuy
Wenfufeiludnvue group waz cell Feaunsaaznanyuusadu column-major levnilie

(%

Fuaguszuumhdeyaluld duaaa tip:Row fmualuguiuy RDFS idadl

tlp:Row a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Row" ;

rdfs:subClassOf tlp:Group ;
rdfs:comment """The TULIP class of table row,
e.g., from HTML <tr>."""

3.11 pand tip:Cell Alddmiuniouness rdftype

< Ao v o | S @ 2 e ¢ o °
LU‘U@aqami%ﬂWVUQQWIMUQUULUuE]E]UL'ﬂﬂC‘IGUENLGZTaﬁLWEJ'TUENG]Tﬁ'N Qﬂﬂ']ﬁu@slu

v

sULUU RDFS 13dsil
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tlp:Cell a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Cell" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of table cell,
e.g., a single HTML <th> or <td>.

3.12 pand tlp:List Nl mSunSaunesa rdftype

Juaaanldtimuainvustududeulndvessenis gnimustuguwuu RDFS 13

et

tlp:List a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "List" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of unordered/ordered list,
e.g., from HTML <ul> or <ol>."""

3.13 aand tlp:ltem AgdwsunSaumass rdftype

< Ao v o | S 2 2 e a - &
LUu@ﬂ']ﬁmlmﬂ']ﬂu@']'ﬂﬂu@‘UULﬂu@@UL"UﬂG]SU'ENﬁ’]EJﬂ’ﬁLfﬂEJ'J‘V]?@IQL‘V]NGU@\‘ﬁWEJﬂ'ﬁ Qﬂ

[%

AvualugUiuy ROFS Tidsil

tlp:Item a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "ITtem" ;

rdfs:subClassOf tlp:Type ;
rdfs:comment """The TULIP class of list item,
e.g., a single HTML <1i>."""

3.14 glasamna tlp:Style filddmiuamaimunguuuyges tip:Flement

JugUeseananldimvuainlvuaiuduaaiasianisves TULIP element style

gnivualugUuuy ROFS Tidsil

tlp:Style a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Style" ;

rdfs:subClassOf rdfs:Class ;
rdfs:comment "The class of TULIP style."

U <

3.15 aand tlp:Emphasize Algdmsunsauinaia tip:style

& Ay v o ! F o o 2 ¢ v Ao ] | ) |
LUU@ﬁWan%ﬂWWUQUWIWUWULUU@@ULQﬂmGUaQGUE]JJUaV]Nﬂ'J']NLﬂu YU RIVBINTIIN IﬂJ

Tz dulunuIf s aLuIueY UsateszuINTUUANALANLNIR1IN HTML <th> win Aana

q

1%

tlp:Emphasize fiualuguiuy RDFS Lidadl
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tlp:Emphasize a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Emphasize" ;

rdfs:subClassOf tlp:Style ;
rdfs:comment """The TULIP cell is emphasized style,
e.g., column or row header, HTML <th> cell."""

3.16 Aana tlp:ColMajor Alddmiuniatmasi tip:style

< Ao v o ] & 2 & 2 e - g . -
L‘U‘Uﬂa']amlsﬁﬂ']Wu@')']l‘ﬁu@uuLﬂu@@ULQﬂW%@QWWﬁW\T‘WL‘UULLU‘U cotumn—major A

IS3LUS group MmzaaunnaunddsresasiUlulaag cell muuaivesanus unlasduigld

[ d'

Tumvenauntniasnindg 27) @1s tlp:ColMajor way tip:RowMajor Mnlulamuunuse

[
= 1

Mnuanviag sxiuegnistusunsunideyaluldinlainisnsnUseneliludnuaglnudy

sUluumEan Aana tlp:ColMajor gnivualuguiuy RDFS Tidsil

tlp:ColMajor a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "ColMajor" ;

rdfs:subClassOf tlp:Style ;
rdfs:comment "The TULIP table is in Column-Major."

3.17 mand tlp:RowMajor Nlddvsunieuines tp:style
I He v oo | & @ & 2 ¢ A g . A a
L‘Uu@]aqamisﬁﬂqwuﬂqqiﬂUWUULUua@ULﬁ]ﬂmsﬂaﬂmqﬁqQWLUULL‘UU row-major AL

WUS group AagkaInouLaldIAeenn cell luldazanunifiaziwad (munlaedulelilu

'
[ =

Wonouniniasnini 28) #9919 tlp:ColMajor kaz tlp:RowMajor winlulaninuauInie

v (%
= 1 LY

Mnuanvieg sxiuegnisiusunsuiideyaluldinlainsmeaseeliludnvauslnudu

sULuUMEn Aana tlp:RowMajor Mvualuguwuy RDFS Lisail

tlp:RowMajor a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "RowMajor" ;

rdfs:subClassOf tlp:Style ;
rdfs:comment "The TULIP table is in Row-Major."

3.18 pand tlp:GrpSpan Mdamsuniaunwess tip:style

&, Ao ¥ oo i S @ & ¢ saa = a4 o !
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[ . (% dy =< a
3ggniiulilun1s1eguuuy column-major ludnwusdl (> nuledelinisszy

tlp:GrpSpan alld)

AT > > A8 > >
Aau VAT a9 VAT Ao VAT a9 VAT

1%

AANa tlp:GrpSpan gninvuatugukuy RDFS Lidsil

tlp:GrpSpan a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "GrpSpan" ;

rdfs:subClassOf tlp:Style ;
rdfs:comment """The TULIP cell is spanned in group,

e.g., HTML <th> or <td> with colspan attribute,
if the table is column-major.""" .

3.19 aand tlp:LineSpan Nlgamsuniaunesd tip:style

o 9 v o | O @ a & ¢ ¢ ala - A o ]
L‘Uu@]ﬁ']aVlIGUﬂ']Vum'J']IWUWNULUu@QULﬁ]ﬂ@m@%‘?ﬁﬁﬁmﬂﬂ’]ﬁfﬁ@ﬂ (11991380121

spanned cell) 11nn11 1 waadululuuud line Aana tlp:iLineSpan gnitvualuguuuy

[

RDFS 3@l

tlp:LineSpan a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "LineSpan" ;

rdfs:subClassOf tlp:Style ;

rdfs:comment """The TULIP cell is spanned in line,
e.g., HTML <th> or <td> with rowspan attribute,
if the table is column-major.""" .

3.20 pand tlp:GrpSpanBr AlddmsunseUmwesa tlp:style

(2
3

I g v oo ! S 2 & 2 < A A ]
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cell [lunselndl spanned cell 11nn31 1 spanned cell TvayamilaufiuLazagfniuly

w3 group fateyalumisniiegel
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azgminulilumisneguuuy column-major ludnwaedl (> nuredsdnissey
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1AV > —>Br INAVY > ->Br

NoU S.charge | %841 S.charge nou VAT a9 VAT

[

AANa tlp:GrpSpanBr gninvuabuguiuy RDFS Tidadl

tlp:GrpSpanBr a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "GrpSpanBr" ;
rdfs:subClassOf tlp:Style ;
rdfs:comment "(Optional) To break cell in same GrpSpan."

1

3.21 aand tlp:LineSpanBr Alddwsunsaumash tp:style

L3

& e v oo | S @ o« 2 < i Y ]
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aaa a Y |

cell Tolunsaifndl spanned cell #1131 1 spanned cell Mdvayamilouiuuazeginiuly

W2 line 4919 tlp:GrpSpanBr kag tip:LineSpanBr Lifimnusndudesssymndeyaluad

9 Y

U [ < Y 1

dnluitoyaniwansnafiuiuinasdalidnuazdu spanned cell Ainu dadmeganliuanald

4

Tupand tlp:GrpSpan Aand tlp:LineSpanBr gnivualuguiuy ROFS TiRsil

tlp:LineSpanBr a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;

rdfs:label "LineSpanBr" ;
rdfs:subClassOf tlp:Style ;
rdfs:comment  "(Optional) To break cell in same LineSpan."

3.22 pand tlp:Enumerate AlddwsunSaUwesn tlp:style

[ [y

& e v o ! X o« @ edao ° \ & Py
Lﬂu@ﬁqﬁmisﬁﬂWWUQQWIWUQULUU@@ULQﬂ@]‘V]@JaW UAIAY LU LUUIIENITULUVNH LAY

¥ v
N o

wiaisnusiAuaau WWudu wiaiieszynilwuedaadundusenisiuiain HTML <ol

e

wiin pana tlp:Enumerate fviualuguwuy RDFS Tidail

tlp:Enumerate a rdfs:Class ;
rdfs:isDefinedBy <http://purl.org/tulip/ns#> ;
rdfs:label "Enumerate" ;
rdfs:subClassOf tlp:Style ;
rdfs:comment """The TULIP list is enumerated style,

e.g., HTML <ol> ordered list."""

wWSguigu DOM nu TULIP RDF

agafinaalludn maiulassasiadeyalu DOM adu hierarchy ioglulassasng

glsl dan TULIP auudu o 2ea ROF v3uWatideufudu ROF nsmw
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DOM i document based Faidutoyamusuiuniaenarsuiin wu Wald
HTML 1nazidy <heads way <bodys WWudusuusn wazlu <body> Aasiludazduvas
1A59851991% hierarchy 984 HTML windauidng ws TULIP agidu element based Aoidu
Fududoy q dudusssurfives ROF Aeidunsmifideusewing ROF vidUladey o iWeouds
iy

lassasensinsiwuddoya 2 dfeg1agun1s19ves DOM Azl static Aafnun
\Ju row based l@agafiganuzusuun1nsgIuees HTML ws TULIP 9218y dynamic Ae
iumedlidnasldidu row-major %38 column-major 1ilesansudulasades iy
nsl 1s3sdnnnstiuldognedasy ulinsetimssesiudeyaiiunnndt 2 fRTulY wu doyaly

dnwadg multi-dimensional arrays

N15A13 DOM 15181314 1D WuuAaNaed HTML wunstaiendy getElementByld()

Tu DOM Level 2 FsagsimsAsdumdeyaiduses wonsld xpath Tu DOM Level 3 ¥

o
v v 1 [y

Teunsainfadeyaldsinsitulaenisssydunianudiudu dau TULIP fdefiadneiu

\u array indexed vibiisnanunsaidnisdeyala o lilukuy pointer weuuu directed

. = v ] . v v
17 aggregation Wﬁ@ﬂqifJUi'Jule@@{!ﬁ FIUYNANIT summarize GUEJHa 21Uy DOM 2y

(% (%
| 1 LYY

1438 top-down Aetayasiniuunegudy nawntulsAssuenluaudiugeslunusiuty

Y
¥

ul TULIP Foyavziludiu 9 391478 bottom-up thdeyaaindudiudesunsiuiulnlngdu

UsAnSamues DOM Fuagiu XML engine %38 JavaScript engine Nagluin3aad
Tduanana Tuvaue? TULIP aguu RDF N3 151a1unsaldniwn SPARQL viseldnuauifves
diuusenoulaTusig 9 ¥ee SPARQL engine lun15A13nsanisdnnisiudeyauuy online

HUBSWIRS SPARQL endpoint wsaluu offline Inald JavaScript lausis

15197 7 \JumsaguilSeuifieudeunnsnesening DOM wag TULIP RDF Schema
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M159971 7 a3UT0UnNe 19513719 DOM uaz TULIP

DOM TULIP

Storage Hierarchical cascading objects | Array indexed individual objects
Data Structure  Tree Graph
Manageability ~ Document based Element based
Representation | Static (row-based only) Dynamic (column #3® row-orient)
Query Name with Index (ID, XPath) Multi-dimensional array index
Aggregation Top-down Bottom-up
Performance %uag:ﬁu XML/JS engine L@ %ua@jﬁ’u SPARQL engine uag

library extension

ANWINAMENUAVEY TULIP RDF Schema

TULIP ansnsadluyuszgndldldunainuate iiesansfugnesnuuuunldangu
finlldannsndentld Schema lduaslanatuagiunisléau sesfuussanvosdeyald
MaBLUY Faurtasands TULIP amnsasesiudruusenaunansUselanaes Document
Object Model (DOM) lnga1u13ag1edeya paragraph 39 text block 11 Unified aglu
Tassa¥1egunuuiienfures TULIP @eusiin ROF Schema fleanuuuazsosiudoyanats
Uszinn uwiluveuiwneuided Wesusmlavsidusuudundiuudifissudnsulainisg
wars1en13) wazgniluldlunisudasdeyaunainuvesdffiielfeglusuuuy TULIP e
Gudsilemuadidnsziu 5 aadngemis shlsiueundiedudusudniivannsauslnateya
WlHldeswazmnuiniu favuniiiofazshliiinlassairefoyaillildifivsud machine-

readable wHaLlnaLAed machine-understandable 1N89Tu
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unilaznaniemsiuadluwa TULIP andunawusdulavsiiduwuy Jaymdinulu
N1SNAABILALITWALY 57UD9I5N5UN laus SANmUITL L lgdmSusEUUABE1ianmAaag

P lUTd9u

LUIAALLAZATIY

wdnluimawas ROF Schera vocabulary fivauadulusiuideiidesn TULIP -
Table, List, Paragraph and Unstructured Information vocabulary (f289@ausiLiusuy
LA & 2 1 U OWL Web Ontology Language) 3  namespace prefix A ®

http://purl.org/tulip/ns# Wag specification agjﬁl http://purl.org/tulip/spec

FAdeldeenuuunaradidlausisaunuuiiedulausn3e19ds (reference libraries) 1

v A

2 fde lausnidiuildasne TULIP aanidn siawinien1wn Python d@ulausi3nidy TULIP

wangnluld W JavaScript lausns waglannswesalanlif GitHub repository 15150

ERERICE https://eithub.com/julthep/tulip W& ¢ https://sithub.com/julthep/tulip.js
AR

Tngsruuiiegeivininisnaassdn TULIP vocabulary waglausn3tluldaulunis
afindeayaninfiiiefe TLPedia (TULIP from Wikipedia) wagldvinn1suuasunaiiudiuiu

wilsliegluguuuu TULIP Tnewmdidanlaainnisuaaesaiuisaiddieldriu SPARQL

endpoint 71 http://www.tlpedia.ore/sparql/ wieau1sanulnannadalugusuulngla

 http://www.tlpedia.org/datasets/ Ingagyinnsemanilusyey waziinusuiaunanuln

1NVUAIUYIILIAN
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https://github.com/julthep/tulip.js
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http://www.tlpedia.org/datasets/

116

P £y [
AN IFTUNITNAUITEUUAULUU

VA

ddeladenldnrwlusunsudeiieldlunsiauunssuuduiuy
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- Python Milunrwrniasgrundnildiauiszuunageuiladsniies ewind
lausSatduauudiuiuiin lnsangeggduisaimsimneiwasUssnanatoya
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! Sunsetting Python 2. Available from: https://www.python.org/doc/sunset-python-2/

2 Beautiful Soup. Cummy. Available from: https://www.crummy.com/software/BeautifulSoup/

® Scrapy — A Fast and Powerful Scraping and Web Crawling Framework. Available from: https://scrapy.org/
* The RDFlib community. Available from: https://rdflib.github.io/
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> Transcrypt — Python in the browser — Lean, fast, open! Available from: https://www.transcrypt.ore/

® RapydScript. Available from: http://atsepkov.ithub.io/RapydScript/

" Chartjs - Open source HTML5 Charts for your website. Available from: https://www.chartjs.org/
® D3,js — Data-Driven Documents. Available from: https://d3js.ore/
? Interactive JavaScript charts for your webpage. Highcharts. Available from: https://www.highcharts.com/

1% Google Charts. Google Developers. Available from: https://developers.google.com/chart

! jgPlot Charts and Graphs for jQuery. Available from: http://www.jgplot.com/

12 plotly JavaScript Graphing Library. Plotly. Available from: https://plotly.com/javascript/

3 CherryPy — A Minimalist Python Web Framework. Available from: https://cherrypy.ore/

1% The Web framework for perfectionists with deadlines. Django. Available from: https://www.djangoproject.com/

1> Flask Documentation (1.1.x). Available from: https://flask.palletsprojects.com/
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https://plotly.com/javascript/
https://cherrypy.org/
https://www.djangoproject.com/
https://flask.palletsprojects.com/
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16 Why CherryPy. Bitbucket. Available from: https://bitbucket.org/cherrypy/cherrypy/wiki/WhyCherryP

Y HTTP servers — Python 3.8.2 documentation. Available from: https://docs.python.org/3/library/http.server.html

18 Deployment Options — Flask Documentation (1.1.x). Available from: https://flask.palletsprojects.com/en/1.1.x/deploying/

19 Deploying Django. Django. Available from: https://docs.djangoproject.com/en/3.0/howto/deployment/

% Bottle - Python Web Framework — Bottle 0.13-dev documentation. Available from: http://bottlepy.org/

! Eclipse RDF4J. The Eclipse Foundation. Available from: https://rdfdj.ore/

? Statistics. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Special:Statistics

% The size of the World Wide Web (The Internet). WorldWideWebSize. Available from: https://worldwidewebsize.com
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** wikipedia.org Competitive Analysis. Alexa. Available from:
https://web.archive.org/web/20190817082636/https://www.alexa.com/siteinfo/wikipedia.org

? Wikipedia Statistics. Wikipedia. Available from: https://en.wikipedia.org/wiki/Wikipedia:Statistics

% Reliability of Wikipedia. Wikipedia. Available from: https://en.wikipedia.org/wiki/Reliability_of Wikipedia

" How Accurate Is Wikipedia? Live Science. Available from: https://www.livescience.com/32950-how-accurate-is-

wikipedia.html
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[y

A v VY ' Y] 1 = ° g Ao v &
annsaianuwazleniws 0 anwazdull Favnnmirusandu True Asdldnuwuzlanadl

O Emphasize wnganuuuaildnwusiaunitund wu umniss

[

O Enumerate MingANINnuaRdsnwazNLanadustaurisuaisule i

< = o v
WUI8NITHLUULLATANAY

. ' &z ) = A2 o o=
O ColMajor #u18AuInUa il udIunileresniseninuiuiiniuy
column-major ABLSULUY group MvanuAneualdsresasilluumag line

ANULDURIERUA (MuNlaaSuteliluuniudifaning 27)

O RowMajor #ungauuaiiudiunilwesmisnesfitiuiuiinuuy row-
major ABLSUIUY group AIBLAINBULAIIARENIA line Tuunazanuiiias
waa (mruntaesurelluuniiudinenind 28) Fene ColMajor Lay

RowMajor minladlarmuaunuieriuadu True viag 9ztusgnislusunsy

Mhdeyaluly Inlatinnsasenvseneliludnwaglnuduguuuundn

-

O GrpSpan #18AMNIUUATLTUEIUTNeIR1T9NANTIToN (M3DLTnI
spanned cell) 111031 1 wadtululuwua group Wwgniu Asdayalunisng

10819 column-major 1 (= U883 GrpSpan)

i’]ﬂ’]‘%@ -> -> INAVEY > ->
AU VAT a9 VAT A VAT a9 VAT

[

o &
LAAINALUUAIY



126

A% 1A

AU VAT yag VAT AU VAT yag VAT

O LineSpan winganuinvuadiludiunisesnisisiiinisidon (3ei3anin

dimension fafuariusvenfsmnudnvedvuatuindlandngnvauaslunty

spanned cell) 1nna1 1 wadtululuiu line 1hganiu

A

GrpSpanBr 1 uii1nunyndugnvedunas spanned cell Tdlunsdlifnd
spanned cell 111131 1 spanned cell Alvayawilouiulazegfniuluwin
group AR Fedayalun1s1eiiagie column-major # (> nu1ed9

GrpSpan Wag Br #u1e0e GrpSpanBr)

1AV > >Br 31ANVY > >Br
NoU S.charge | a3 S.charge nou VAT naq VAT
[ o &
RGN IRVIVOREY!
1AV 31ANUE
noU S.charge | %84 S,charge nou VAT e VAT

[

= Y = ° I &
%QM’]ﬂ‘U@%@lﬂJNﬂ"Iiﬂ’WU@ GrpSpanBr 11 azgnlanINaLduaIl

31ANVY

nou S.charge | #&4 S,charge nou VAT WA VAT

'
a

O LineSpanBr \udafinunyadugavasusaz spanned cell Tdlunsdld

a

spanned cell 111791 1 spanned cell Adoyawilouruuazoginiuluuun
line teafu 9va GrpSpanBr uaz LineSpandr liifimnusndudadldunn
Yoyaluwaddnluideyanunnaretuiausinasdaidnvasidu spanned
cell finu fasoenafilduanslily GrpSpan

Y
o
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o link Wudeyaneafudsivedinua tiveglugluuuvesinduuiinionisauwesind
Id LYY . < 2 & a v
key 1Uuf8nws Unicode uay value \lutayaluguuuu UR n1siivdsnaig key-

value ¥11# attribute link a1unsatAulauinninilaasn

'
o

® local Wuniivdeyatansinldluvazilavssiiaulueses invluguwuudantu
Aaa o X . . ) . Py ' )
1398 key 731l GrpSkip, LineSkip, GrpSpan wag LineSpan (lgdias1ilutisdame
Sulnad)

2.2 TULIP Class Methods

TULIP class methods ﬁ’jwmm%lﬂu magic method Fadu special method 1u

(%
aa A

sUsvunianyhlvsiausasentd methods waillagidnuguvesn1wlusunsuiia 9y

wanseg19n155enld magic method Tuwsas method 7ia$9l3lu TULIP Class Library
® it (size) dm3uaiis TULIP object lnosyyvunaduduviied uiulvunaundn
Tuduusniiie Segragu
tlp_obj1 = Tulip()
\Hunnsains TULIP object 3937 tlp_objt dwu 1 ¢ Teeiilitlaundngnetiae
tlp_obj1 = Tulip(10)
Junnsads TULIP object 3o tlp_obj1 97U 1 ¥ ﬁﬁam%qa%umm 10 ¢
®  setitem_ (index, item) l¥lunsimuaelvtulvusaun@nuuussysiuniaagly
WAy subscription we [ ] freguy
tlp_obj1[5] = Tulip(20)
Hunnsa¥1s TULIP object fitlan@nludud 2 §1uau 20 62 aeld tlp_obj1[5] #3e
fsumis?l 6 ves tlp_objl
tlp_obj1[5][15] = Tulip(7)

Hunnsadra TULIP object Aiflasn@nlutudl 3 S1uau 7 62 el tp_obji[5][15]
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®  cetitem (index) d1m15un15t910e@u18ngnues TULIP object WUUSEYALIALUS
Tneldim3eanune subscription n3e [ ] lngazneunduesnudu TULIP object
FBENIUY
tlp_obj2 = tlp_obj1[3]
tlp_obj2 %Lfﬂué‘ffsLamﬁuﬁ’ﬂwumqﬂamﬁ?ﬁﬂﬁaﬁ 4 v99 tlp_objl
®  delitem (index) dmfuavauidngnuuuszydunialagldiniesnune
subscription %30 [ ] Aa9g191tu
del tlp_obji1[5]
asauimuﬂauw%ﬂﬁdﬁtSaaﬂﬂﬁﬂ'ﬂp_obn
e iter () dwiunisdhisnunaundngningld iteration lneazmeundusenuniy
TULIP object fiagnaiau

for mem_obj in tlp_obji:
print(mem_obj.label)

UgUUANITRLATDINUAANITNAAFIRINIUDIAATINY

e len_ () dwiuasuniuvuininuiuainingniuwsnves TULIP object W lagag

AOUNAUANNUITUILILGY 9819
varl = len(tlp_obj1)

| al Y 1 ¥ a1 3
ADLUBIINNGIDYNY UYL varl agiadu 10

3. slaffufisly TULIP lbrary

[

Handundnindlalglu TULIP lausisiiaad (luldnansilendugesiildaniznialusi

lausn3e9)

read_file(filename: String): String

write_file(text: String, filename: String)

read_url(URL: String): String

parse_html(HTML: String): Tulip
parse_article(Wikipedia_article_name: String): Tulip
parse_rdf(RDF: String, RDF_serialized_format: String): Tulip
gen_turtle(TULIP: Tulip): String
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gen_html(TULIP: Tulip): String

dump_tulip(TULIP: Tulip): String

ttl2nt(Turtle_filename: String, NTriples_filename: String)
tulip2json(TULIP: Tulip): String

json2tulip(JSON: String): Tulip

read_file(filename) 81ulwdsnuse dsndunnduaesnuse
write_file(string, filename) Whanednusy uTsuasiasnuse
read_url(URL) 81untiiuma dsnauuniduansdnase
parse_html(HTML) Wsaaesnuse HTML d@snauuidu TULIP euldng

parse_article(Wikipedia_article_name) w1saunauinfiiie denaunndu TULIP

[ =3 3
BULINA

parse_rdf(RDF, RDF_serialized format) w1sagusnvse RDF iquﬁ@ﬂgU&UllRDF

desndunndu TULIP Souldng
gen_turtle(TULIP) 81u TULIP 8eutdng d@srinndunniluaiesnuse Turtle
gen_htmU(TULIP) 871 TULIP doutdng dsmnauuduansdnuse HTML

13 1 1 [

dump_tulip(TULIP) 811 TULIP 8eutdns d@sAinaunnduaiednuse TULIP Tu

sUwuuAullAssasIsluLEe indented tree structure

ttl2nt(strTurtle_filename, str:NTriples_filename) wlaslwdenase Turtle Wulwd

9nvse N-Triples
tulip2json(TULIP) 811 TULIP dauldng d@wndunnduaesnusy JSON

json2tulipUSON) 81uaesnusE JSON dendunnidu TULIP Sauldng

S¥UURA29819 TLPedia

TLPedia Aon1511181 TULIP RDF data model wazlausi3urdszendld ilwaiiou

§ reference prototype #3910 UNALATUAULUUDI98Y Intan TULIP uvaaosnlad
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unAnuIAfidgliegluguiuu 5-star open data 3adufiuvesde TLPedia Inanadnsila

Ao Yntoyaf10e1e TLPedia wALdH, woundindusiedns TLPedia server Liialiusnis AP

wag TLPedia browser ieliusnmsidndeeyamelivneundndu

1. lAseas 1981 uUseNauYeesyuUfIBge TL Pedia

TULIP Namespace Provider

TULIP RDFS |I
vocabulary m

TLPedia Dataset Manager pgthon TLPedia Server ‘/"CherryPy, pgthon

TPULLP.py TLPedia TULIP.py
Ve W web portal T‘fhon (V]
ibrary
SPARQL
endpoint

TLPedia API
gateway

library

JavaScript
a

WIEIPEDIA Triple Store

interface TLPedia Browser Chart.js

TULIPjs Visualization
JavaScriptv JavaScript
library libraries

Triple Store

u

M 56 1311 TULIP lausisurssendlalunisvirssuudiegs TLPedia

A 56 Wudiuusenaurig 9 veesyuUiiegng TLPedia Feusynouludie 3 du

G

nanAe @ruNldas1uaruSNISIANISIAR1LGR 138 TLPedia Dataset Manager, d@3ufl
Tusnsasdn wie TLPedia Server uagdiugnvinefadiuniunasudnluldeu TLPedia

Browser f931518a8Ld8naIt

¥ ¥ <
1.1 S2UUATNAALR

TLPedia Dataset Manager agldlun1sa519uazrusn159an1s TLPedia dataset
WAUIAen191 Python Taedidiuuseneunielude TULIP.py Tnewmuieenunlmdulausis
aguU PyPl repository®! (wasalAnagu Github repository®) Ingaiuisa install lng pip
wazansnsa import WilUlulsunsuiideulag Python 1 9 eliaunsaviinsudasteya
flagluguuuy HTML Tsfegluguuuy TULIP RDF serialization wagnisudasdoundy sauma

msaeleu TULIP deulndarnyiieaiudilig JSON uazeudeundu

*! TULIP-RDF Python library. Julthep Nandakwang. Available from: https://pypi.ore/project/tulip-rdf/
*2 TULIP-RDF Python library source code. Julthep Nandakwang. Available from: https://sithub.com/julthep/tulip



https://pypi.org/project/tulip-rdf/
https://github.com/julthep/tulip/
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s¥UU TLPedia 9¢19 TULIP.py Tun1sAsiendauaann Wikipedia 1184 triplestore
ddeidentd Tunsdiilfie RDFAJ viseTeiiufe Sesame &I web portal Tun1sdanisnddn i
SPARQL endpoint vialriusnisiadndnluguuuvdsimdiszau 5 a1a lusuzifediuid

grudeya TLPedia Wdndnluguvealndlinniluansie

1.2 S3UURIUSNSLAALD

TLPedia Server Aonsunerdagasnnddnluliuznisluguuuy Web API e
A28 Python lagle CherryPy WJu Web framework #7 API Server ﬁiéi’fﬁ‘]uﬁw%ms API
Tfuduueundndusng 4 iWunlddudamadenniuenatndiiia TULIP wdwdniu
SPARQL endpoint WUUAIMAFI5EHU 5 A7 T4 API Server fagld TULIP.py laus13

wdefulunisudas TULIP wsndandunniiu HTML wisdseanuiluge RDF vi3Uda

1.3 gruniaaudeluldauy

TLPedia Browser {Jujunaundedusieganldlunisidnfeloya TLPedia wedn
t11 TLPedia APl L@t uuansmauLiuuTees ag19nalunauniini 6 TULIP.js A1l
Julausislunisdrdiadeya TULIP w1a1nnasld Transcrypt wias TULIP.py un8nsiends

4‘ v ° Y . . & s A & & a Y]
Weliaunsavinaulduu JavaScript engine uwlulusLees tesannluivieundindu

a & 1 1

Fefawsaldiliaeseng 9 wWu n15id charts lavsnsunasuiieiendoya TULIP 11

e

wanswatduyrsn 1Wudu diudsenounianuailvinsueguuyn TULIP RDF Schema

vocabulary ¥aLagIfuamnAmue specification Twuniug?
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2. FuuuANAUMAlALN1IUINNTIHEES18N15EUU 5 At ludlaluiuimng

P HTML | CSS IS

A
l 4 »
A4

CSS

AY AY AY

AJAX

sQL/NosaL
| DB

L
'-- "
&

XML /TTL/JSON

299 57 ms1E TULIP js library Tumsinihdoyaluguuuy TULIP iiTouamenaludume

a [

Tnehludumauniesidmussnaufio HTML 7ldiiuiornufdnussuludead
luiswesalnldiAeides 1wu sUam 1des w3eidle 1a= wazawdl Css Aldimunguuuuns
wanra 5IulUE Javascript viliAanaluewenalnng q ludaeinudelusunsuils
wazdoyanevzgnyiinsisiie AJAX snanueunaladuldsniefiums APl Midenleq

Uoya1131n SQL 150 NoSQL 1@5niesani

wadmndl TULIP isnfiaunsatadeya TULIP RDF astuluduimalanss o laesild
TULIP JavaScript Tausi3eudeyaiidu TULIP asusmanilorluumaldiasuuvan
7 %30 on the fly Fstoyafanmsatunldainnanss wu inanansadsdeya ROF adluly
TWé HTML ldlasuuy RDFa nioenadnunain ROF TripleStore liinazidudeya ROF Tu
suwulafionu U XML, TTL, JSON fstiudeyavensfiasndu 5 anauysaiuuy Hudeya

M UuAAA0E 1T NN AN
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Ugynwazdasnisunly

1. Y NenusEUUALLUY

1.1 ¥o39esau191nTalnd HTML, Baiug <title> U3paNDALIUA <hl1>

TrangwuInalunIsnuadeswesa Wi U1 nTevas HTML tud, a1n <title> 8

ALUG %30970 <h1> BALUS Feazivawnnaranulunalensal Wy dmsuunauInfae

(%
1 S

awdniaglndidsstuinn anuuandadifisad mndeunarmiivsingedlu <hi> 83
wudfvesing Jolwd HTML Aazgrunusoindesmng  @aduld) uazmndounaui
dnusziiawniosisnusililiniwdenguiiazgnunuiidienisin percent-encoding A3l
11M357U RFC3986[107] drudeunaauily <title> damudagwmiloudulu <hl> dauud

BUAEUANEMETanIIN “ - Wikipedia”

dnsuunenuludumaily azianuliudusulunisd@elnd HTML Wuesdisun
WaZBALIUR <title> APIRALUTENBUMETIAUAIUNUNAIEDE1 U FooIANIHAZAIISA
d115Un19911 search engine optimization %30 SEO* astuudinnsladamud <hl> 9y

Lifiderivusmadvinlililonanagddiuiuuinnii 1 dawudvselifies winduuUfuan

Jouldiuinmsazd <h1> wWisaa 1 dawudluksaziumg liunwazlidesluninig®

' v
I o A Y

v & A Yo ) a A A Yaa ¢ ) ‘:4'
AatuwImaiIdeidenlddmiunuideiiadenlBauud <hl> dusnaniinuly
IWa HTML Tun1simuuntesesadasnseiuiuiuiInieil DBpedia wenltd1mnsuunainu

MIAARe vinlianunsaudUSeesavewidauadndadimnulalaede

1.2 msfslayaasngns
wananuin <th> MUsngluatusiewes HTML3? gagndaiialulu HTML3.2 Fauiy
atuldauass Adslifinistmuaninsgiulunisseydevessienis*mlleutunisivunde

n1313lasLTin <caption> wild19ziin1sdnausliimuauinuinsgiuduuiludnyue

** What is the H1 Tag and Why it is Important for SEO. Available from: https://www.reliablesoft.net/h1-tag

* <h1>-<h6>: The HTML Section Heading elements. Available from: https://developer.mozilla.org/en-
US/docs/Web/HTML/Element/Heading_Elements
* List Header. W3C. Available from: https://www.w3.ore/MarkUp/html3/listheader.html

% Digital Publishing and Accessibility in W3C Documents. W3C. Available from: https://www.w3.org/TR/dpub-

accessibility/#semantic-list-head



https://www.reliablesoft.net/h1-tag/
https://developer.mozilla.org/en-US/docs/Web/HTML/Element/Heading_Elements
https://developer.mozilla.org/en-US/docs/Web/HTML/Element/Heading_Elements
https://www.w3.org/MarkUp/html3/listheader.html
https://www.w3.org/TR/dpub-accessibility/#semantic-list-head
https://www.w3.org/TR/dpub-accessibility/#semantic-list-head
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Weanu® waisnlanulnemldlunisiruaievessienisield header tags Tunsuansii
[y a &

509895180157 (WU <h2> tag D9 <h6> tag) Tuviueaieaiu AAMAeAlaeandannuald

14 section header Tun1sisdeliusenis® dsluiigaudnazgnuiuaslimilu header tags

1%
LY Ya o

TugUuuu HTML page Wauananalifiugld deiudidedaundeymlnenisis header tags #
S o o < A = 1Y) A = -
Mednouninsenisiiuluevessienis daveeuiulunsiiiensasiilanianiens 2
4 oAl 5 oo v = v '
F18N15UTeN1NNTT TFeT1eN15TTueIINA1Ela header tag ReIfuTTIAITUINAT 1

1UN1T

drlunsdlvessenistesndeusgly nested st axliifidgymiiliiesainsienislu
[ < a 1 [ va v d‘
sen1snanvznateiduevessienisdeslagenludifniulaseasiavadiina TULIP fign

panwuuly

1.3 M13fsayatinn1sg

'
o A

Toyan131e HTML d@dulngjavdinmuadenisieegluguuuuves <caption> wiinan
auUnd widwulitesntenallegluduinidu header wie footer vosms9lagagly
¢ C ré & @ | Y,
wanveyalusUluUed <td colspan> win winiluwuutunagldansauenlaegredniau

% s & A ] | P v v o ' .
'J'VU@HaiuLsﬁﬁaUULUu%@ﬂ@Qm"ﬁq\iuigLUUﬂ?u%uqsﬂ@ﬂﬂJ@%a@qﬁqﬂ @QuuﬂqﬂluWU <caption>

wingIdeazuitylaglddsideatuiunsmdesianis Aen1siien header tags Nognou

Y

Mﬁﬁmimmvﬂu%aﬁuaﬂmiw

1.4 msuenviinvesiayadisnysuaziay

I
v o @

windeyadunisiiamdnesuazdvavlidmuadusiadidnusniwndings win

¥ IS

ToYaAUNIHUALRNEAIAVTINTIUATRIMINY . WaziATIINY , Juuenyn 3 dvsetmil

1 | a

AiglATenag - laglidvesiteegidunudle 9 lidazdavimsedndre nmuadeya

[y

Jurliafmiavuuuinnudiuvsenaleniuegivioyadunis (nesinniamung , senly)

Y

2. YgymitsnnnuuansuialunislénureGiibeiss
fdgymvangegislunisulasdayadnsienisuagnsnvedinfivie Nllduneu1an

a wvad & o ° a o % aaa & =i Y A
wwInaUUagaduduugininilulunisldnure Gifiisies TIuMmuImNIeignaed

*" The lost LH element. Available from: http://brian.moonspot.net/2006/08/09/the-lost-lh-element/

% list head/caption/title [proposall. WICG. Available from: https://discourse.wicg.io/t/proposal-list-head-caption-title/1832
* Manual of Style/Lists. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Wikipedia:Manual_of Style/Lists#List_naming



http://brian.moonspot.net/2006/08/09/the-lost-lh-element/
https://discourse.wicg.io/t/proposal-list-head-caption-title/1832
https://en.wikipedia.org/wiki/Wikipedia:Manual_of_Style/Lists#List_naming
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a oA

Judedmualidmsunisileuunanuveiniiie MiSen3n Manual of Style (MoS)® &

N

v ]

Uszunau1an guidelines® MAsdaslun1sasvdulsznausg q luunanuvesiniiae

1
aa I [ o w

f198719U ToM1nUAluNIsas19aINYaINNReAellATas19RIN R LUS I UnAINDUT

PANULASIUNTUNANUREINTY wAAITas 19 iewAdanfeInsaAsnAnuluntIunAI1L

R [
a a I a o v v

& A 9 Y a a I3 a L. qp = a a &
UU LW@IMI‘V‘LﬂﬂﬁQWLiSﬂ'l']aﬂﬂ%']“ﬂ@u 199 overtmklng "Zj\ﬂﬂﬂimﬂ'ﬂflfl']u’] gy

Va v YV

HIVUABINTT
TAndsigdautuluyndennu@ianumuiafernu)nusngluunaang wu mndanlun

JgosatuluwaduawmTmiug mndernumiiouiuiegiwadduvesnssduialsiian

aada a yaa ¢ v

lunsewesanednu wsizlunsalninisAisdoua a wasduazledasnasuaiulinnrauann

U

el deiaegramuning 58 \Wudeyadiunileainunainude “Annie Award for Best

Animated Feature”

1990s [edit]
Year Film Studios
Beauty and the Beast Walt Disney Pictures / Walt Disney Feature Animation
1992 | Béhé's Kids Hyperion / Paramount Pictures
FernGully: The Last Rainforest 20th Century Fox Animation / FAI Films / Kroyer Films
Aladdin Walt Disney Pictures / Walt Disney Feature Animation

1993 | Little Nemo: Adventures in Slumberland | Tokyo Movie Shinsha

Once Upon a Forest 20th Century Fox Animation / Hanna-Barbera Productions

N 58 FI0e1998yan15199In INMAeLdE T I1TU

gWU31d 3 89rAe Walt Disney Pictures, Walt Disney Feature Animation Wag

20th Century Fox Animation lilagnlaliasuiiuneldiiiAndsiddou @aeianiglud

Y\ =€

)W

wa a

< a ¥ aaad A |
WURUIULUATIONABIVBIANLAY LA

Y

6

A.A. 1992 wilul a.e. 1993 ladldgnlddanl

D

= 0o g Ya o ! @V 1 v X A % @ ‘:4' =
Wansenude lviasinana1lignasatunseuy TLPedia meluiu aunmi 59 dann
A199UTEUU TLPedia dn13Annsosdeyaliuaniianizunediuyenisne Wy winiden

[
& v & v

wannanizd A.6. 1993 Aazlifiasiin 3 dsdaananluldaule Wusu

“ Manual of Style. Wikipedia. Available from: https://en.wikipedia.org/wiki/Wikipedia:Manual_of Style

! List of guidelines. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Wikipedia:List_of suidelines

2 Manual of Style/Overlinking. Available from: https://en.wikipedia.org/wiki/Wikipedia:Manual_of_Style/Linking#Overlinking



https://en.wikipedia.org/wiki/Wikipedia:Manual_of_Style
https://en.wikipedia.org/wiki/Wikipedia:List_of_guidelines
https://en.wikipedia.org/wiki/Wikipedia:Manual_of_Style/Linking#Overlinking
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ZE||lv=|| 22 ||OEF

1990s

Year Film Studios

Beauty and the Beast Walt Disney Pictures / Walt Disney Feature Animation
1992|Bébé's Kids Hyperion / Paramount Pictures

FernGully: The Last Rainforest 20th Century Fox Animation / FAl Films / Kroyer Films

Aladdin Walt Disney Pictures / Walt Disney Feature Animation
1993|Little Nemo: Adventures in Slumberland|Tokyo Movie Shinsha

Once Upon a Forest 20th Century Fox Animation / Hanna-Barbera Productions

v
5 o

= o |y = Aaad a Ay 1aa
DM 59 Mreetayanis1iiuUasI19In I isda e 5ou
AadenuImumaidyieg1adinedsvilane AunAudarA1nddiivenles wan
dinfvdnilugidmeunuddunnuluninfeiiunndl Nillagoylanuuauufigiuina
= Y = Y ' P = Y Na ¢ oA ey 13
widlpuiuluunauiiedty Wsdanunneiediy wazauiseddngeuledunivesa

Jangmadeanula

3. Uymilinandeyaduatuianais
MnAlavinsmaaesiudeyau1edin nuilyinaiged19nINANURANAINYDS
v v v daaa a = aaa o & & A v g ¥ 1% 1%
Toyasuatuiifnideies Wesnniniagiduivneugelvdldaiuisauiludeyaldies
o I ° =t aad A o o a v & = v oy '
AatuunauIuvildidnfineddlontaianatnlanasniia M99 NNgNAotRL LA IUsgN
wilvauiananlulnglidslavazadla wseudayalndiiiudnluusdliaonndesiutoyaiii
Pflegudd inliguuuunmsuananaiinnainly Jdduvaensalinfiisaziidon “(wonviuain
panuuulivinuunuaulngdnludfuazinnudeaiiiosegnasnialegvaleiiney
a 8 aaa 1 a
ATIRFRUANLRANaIRluAIEUTENY Wifdivaiensaitlenlianinsansianuaubanain
vy < Y v vo ¢ A aa v o = <
uglddayauiuwdiFalavinsudlulaeuywd viieluvansaiudusuyudiennazueaiu
AnuRanatniiinduilosndugandunsiuldduinmngleyatuluguuuuund us

AeNIReseNRRzNBRTuAILANasayatulAlnedengluBngULuunis ffaegns

ANUNINT 60 L“ﬂuﬁﬁa;ﬂamﬁwvmﬂ’ﬁﬁuﬁ]’mmnmm%a “Microsoft”

“ Bots. Wikipedia. Available from: https://en.wikipedia.org/wiki

“ Software bot. Wikipedia. Available from: https://en.wikipedia.ore/wiki/Software_bot



https://en.wikipedia.org/wiki/Wikipedia:Bots
https://en.wikipedia.org/wiki/Software_bot

137

Revenue Net income Total Assets

e uss'#2 | in mil. Us$('d | in mil. USS!'42] Employees!!
2005 39,788 12,254 70,815 61,000
2006 44,282 12,599 £9.507 71,000
2007 51,122 14,065 63,171 79,000
2008 60,420 17.681 72,793 91,000
2000 58,437 14,569 77,888 93,000
2010 62,484 18,760 86,113 89,000
2011 9,943 23,150 108,704 90,000
2012 73,723 16,978 121,271 94,000
2013 77,849 21,863 142 431 99,000
2014 86,833 22 074 172,384 128,000
2015 93,580 12,193 174,472 118,000
2016 91,154 20,530 103,468 114,000
2017 96,571 25,489 250,312 124,000
2018 110,360 16,571 258,848 131,000
2019 125843 39.240 286.556 144 106

AT 60 §ITNNATIRUINUNAIINIANGETS “Microsoft”
Fadlfavnianainegdeliaunsadunadiulilnedeeaenvomyyd wasnauil
gelufitenvoriAfifemlnuainsonsisdeunuaeld ulloudeyauuvatiasuanitalag
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Financial
Revenue [Net income|Total Assets
Yearl mil. USS|in mil. USS| in mil. US$ |- TPloyees
2005(39,788 12,254 70,815 61,000
2006(44 282 12,599 69 597 71,000
2007(51,122 14,065 63,171 79,000
2008(60,420 17,681 72,793 91,000
2009(58,437 14,569 77,888 93,000
2010(62 484 18,760 86,113 89,000
2011(69,943 23150 108,704 90,000
2012(73,723 16,978 121,271 94,000
2013(77,849 21,863 142 431 99,000
2014(86,833 22074 172,384 128,000
2015(93,580 12,193 174 472 118,000
2016(91,154 20,539 193,468 114,000
2017(96,571 25489 250,312 124,000
2018(110,360 [16,571 258,848 131,000
2019(125.843  (39.240 286.556 144,106
Financial
. 2005 2006 [ 2007 2008 N 2009 2010
. 2011 2012 [ 2013 2014 [N 2015 2016
2017 2012 [ 2019
300000
250000
200000
150000
100000 | ‘ | | ‘
50000
0 IIIIIII mumin BRIl IIII IIIII
cevenve in mil-USE Jetincome 10 ™ us ot pesesin ™ us gmployees
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BE | w= | xz0| @ZH || el el

Financial
Year  |2005 |2006 |2007 |2008 ]2000 [2010 [2011 [2012 [2013 [2014 [2015 [2016 [2017 |2018 [2019
ilf;‘;f“lj'gs 30,788(44,282(51,122|60,420(58,437(62,484(69,943 73,723 |77,849 (36,833 (93,580 (01,154 (96,571 [110,360|125.843
':'nemcﬁrg; 12,254|12,590|14,065(17 681|14,569(18,760[23,150 16,978 |21,863 22,074 12,193 |20,539 [25.489 |16 571 |39.240
Tlﬁlf"ﬁ;? 70,815(69,597|63,171|72,793(77,888(86,113(108,704[121,271|142,431|172,384|174,472|193,468[250,312(258,848|286.556

Employees 61,000[71,000[79,000[91,000[93,00039,000[20,000 [94,000 99,000 |128,000{118,000]114,000124,000[131,000]144, 1086

Financial

M Revenue in mil. USS Netincome in mil. USS MM Total Assets in mil. USS

Employees
300000

250000
200000

150000
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< ol l R R
UL

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
AT 62 Lﬂaﬁm75w§ny1/1/adﬂz/aw77im77n column-major i row-major
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Financial
Year |2005 |2006 |2007 |2008 |2009 |2010 [2011 [2012 2013 |2014 [2015 [2016 [2017 [2018 [2019
iE:q‘?fnL?gs 30,788|44,282|51,122|60.42058 43762, 48469943 (73,723 (77,849 86,833 (93,580 (91,154 (96,571 |110,360[125 843
’i"ne':‘:'i‘l"ﬁ’g; 12,254|12,500/14,065(17 68114 560(18,760[23 150 16,078 (21,863 [22,074 [12,193 |20,530 (25480 [16 571 |39.240
Eﬁi’:ﬁgf 70,815|69,597|63,171(72,793(77.888/86,113[108,704(121,271|142, 431|172, 384|174 472[193,468(250,312|258 848(286 556

Employees [61,000]71,000[79,000]91,000[93,000[89,000[00,000 94,000 99,000 |128,000/118,000|114,000[124,000|131,000]144, 106

Financial

I Revenue in mil. USS Netincome in mil. USS [l Tota) Assets in mil. USS
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Microsoft: Difference between revisions A
From Wikipedia, the free encyclopedia Coordinates: (g 47°3823°N 122°742'W
Browse history interactively ~
Revision as of 05:37, 16 August 2019 (edit) Revision as of 18:58, 31 August 2019 (edit) (undo) (thank)
Dawnseeker2000 (talk | contribs) Jicco123 (talk | contribs)
(date formats per MOS.DATEFORMAT by script) (—Financial)
+ Previous edit MNext edit —
Line 251: Line 251:
| 258,848 | 258,848
| 131,000 | 131,000
+
+  |2018
+  [125.843
+ (39240
+  [286.556
+  [144106
[t 1

09 64 TagavesunAIul “Microsoft” lWINTAETULTINLIAuUeTUT 31 Gamimu 2019
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“ Decimal separator - Countries using decimal comma. Wikipedia. Available from:

https://en.wikipedia.org/wiki/Decimal_separator#Countries_using_decimal_comma



https://en.wikipedia.org/wiki/Decimal_separator#Countries_using_decimal_comma

141

Microsoft: Difference between revisions a
From Wikipedia, the free encyclopedia Coordinates: (g 47°3823'N 12277'42'W
Browse history interactively v
Revision as of 09:30, 30 March 2020 (edit) Latest revision as of 22:10, 30 March 2020 (edit) (undo)
Joebuilder (talk | contribs) Julthep (talk | contribs)
(added affirmed acquisition to history) m (—Financial)

(Tag: Visual edit)
+ Previous edit

Line 276: Line 276:

3 I-

12019 12019
= [125.843 + | 125843
= [|39.240 + [39,240
= |286.556 +  |286,556
= [144106 + | 144106

[} 1

,
Y o/ 0

2T 65 B35eYNITUAlUATesIgINAY decimal comma 18U decimal point

=

gj A Va v J 14 aaa a IS a aaad a Y o
QuuLllE)IZ\IJ’JT\]EJWU’J']“UE]%JJﬁIU'JﬂWLﬂEJllﬂ’ﬂllNG]‘Wﬁ’]@ Iug’lumﬂwmﬂumlmmﬂﬁ

Usuugauiluaiosmunean decimal comma 1u decimal point aua il 65 aziiulein

=2 I

Y a & Y] aaa a & = a < i d'
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HE | w= | x0 || BF || L] el
Financial
Year 2005 |2006 |2007 (2008 |2009 (2010 2011 (2012 |2013 |2014 |2015 (2016 [2017 |2018 (2019

ir?;‘?ﬁnl:ljses 39,788|44,282|51,122|60,420(58,437|62,484/69,943 (73,723 |77,849 (86,833 (93,580 (91,154 (96,571 [110,360|125,843)

Net income
in mil. US$

tﬁ":}ll‘:‘?ﬁ;? 70,815(69,597|63,171|72,793(77,868(86,113|108,704[121,271|142,431|172,384|174,472|193,468[250,312|258,848)286,556

Employees |51,000]71,000|79,000|91,000|93,000[89,000/90,000 |94,000 |99.000 |128,000[118,000[114,000|124,000[131,000|144,106

Financial

12,254(12,500[14,065(17 681|114 560[18,76023, 150 16,978 [21,863 22,074 12,193 [20,539 [25.489 16,571 |39,240

I Revenue in mil. USS Netincome in mil. USS [l Total Assets in mil. US$
Employees
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v gav v
NaaNSNIAINNTNAADS

v v

fselsvhmanaaeumulastoyalasldssuunadey TLpedia a51aadudntumn
MNNFUYIUNANNINNIATRBTIUIY 389,319 UNANL TN INYAYBIUNAI 10 YT
andansadlasnsld Infobox template Wudautsngy TneBuiiuainunanaluyaves film
uddnidengaunanudn 9 yafiianudenlosdsuludomesunaruiifsrtunmeuns
Tngdluln qj A @ automobile, award, book, character, company, film awards,
historic_site, musical_artist wag recurring event T,mlLwiazﬁqmwmmﬁmmLmﬂﬁmﬁ’uﬁy’q
Tundvesunuunanuuazdndruyinaveseyamaarsenisiiegluunanulagiade
Tnalunsulasteyaiomnsuiisay 129 Halus 31 w1t 31 Fuf Anduszozinalunig
uwasteyalasiade 1.198 Funiideunaiy lnevauvuadeadsnnesiaiouvuin 4 uny
fefiUszuiana Intel Xeon E5-2640 v3 2.60GHz #1814 319U1R 4GB wazlieuse

BumesiinAeA1u57 200 Mbps

MI599] 9 HANITNAADIUANTBYAINUNAMIININTIAY

. No. No. Issues Total Dataset Avg. Article TULIP Processing Time
Articte of of Articles Size (KB) Size (KB) WIKI Total Article
Datasets
Articles Issues Ratio WIKI TULIP WIKI  TULIP  Ratio (hrs.) (sec.)
automobile 7,204 2 0.028% 665,228 163,716 92 23 24.6% 2:15:10 1.126
award 9,847 85  0.863% 884,944 318,584 90 32 36.0% 4:27:39 1.631
book 43,572 3 0.007% 2,372,978 633,188 54 15 26.7% 11:42:09 0.967
character 6,181 4 0.065% 597,512 142,872 97 23 23.9% 1:55:48 1.124
company 65,911 42 0.064% 4,326,895 1,194,928 66 18 27.6% 19:51:24 1.085
film 139,079 33 0.024% 7,771,535 2,409,876 56 17 31.0% 48:29:13 1.255
film_awards 2,133 12 0.563% 169,932 54,592 80 26 32.1% 0:51:33 1.450
historic_site 8,868 1 0.011% 618,304 142,308 70 16 23.0% 2:56:25 1.194
musical_artist 101,426 88  0.087% 7,083,445 2,188,580 70 22 30.9% 35:02:47 1.244
recurring_event 5,098 15 0.294% 413,420 129,688 81 25 31.4% 1:59:23 1.405
Total 389,319 285 0.073% 24,904,193 7,378,332 64 19 29.6% 129:31:31 1.198
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Toyan1319ars1en1s dnmmelild HTML duaduvesifiiees dnadiufosasigenin

ninefalvSnunTsagsensegluunauuInnd Faunaunidadiuniianse

book waz historic_site fidulugjaziluiiondmssamagneluunay

FsaenndesfuuTmateianainiiinandymussmsuunaiiuvesyndoya
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dulngjazgnairsuazudlumouyud JsazdiauRanainmeguuuutsyusging uiines
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agUliluanus Issues/Articles vnefisdnnuunanuinudeianatslunsaazsenisile

=l = U a gj
WIHUWEUNUUTUIUUNAUYNNUA
o Y a dy Y v d'
FUNUTDRANAIA LU L DMNIVDINITENLTAENUT AN A AIR15197 10

§75199 10 TIUIUTDAANAINV9975 NINUIUUNA UG URUULENNILUTNN

Error messages Count

list index out of range 61

invalid literal for int() with base 10: '2;' 45

invalid literal for int() with base 10: " 15

invalid literal for int() with base 10: "2"

—
(@)

resource not found

invalid literal for int() with base 10: '2"

invalid literal for int() with base 10: '2data-sort-value=

invalid literal for int() with base 10: '3;'

invalid literal for int() with base 10: '3data-sort-value=

invalid literal for int() with base 10: 'd"

invalid literal for int() with base 10: '5;'

invalid literal for int() with base 10: ‘7"

invalid literal for int() with base 10: "2""

invalid literal for int() with base 10: '1™

invalid literal for int() with base 10: '5"

SN I e o o N o 2 T G, B O, B B O, B O, B B O, B B © o BN

invalid literal for int() with base 10:; '“2”"
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Error messages Count

invalid literal for int() with base 10: '1"

invalid literal for int() with base 10: '3"

invalid literal for int() with base 10: '6"

invalid literal for int() with base 10: '6™"

invalid literal for int() with base 10: 'center'

invalid literal for int() with base 10: "1""

invalid literal for int() with base 10: "3""

invalid literal for int() with base 10: "5"

invalid literal for int() with base 10: "

invalid literal for int() with base 10: '“1"

invalid literal for int() with base 10: '“3”"

invalid literal for int() with base 10: '10"

invalid literal for int() with base 10: '10;'

invalid literal for int() with base 10: '2 data-sort-value='

invalid literal for int() with base 10: '2”"

invalid literal for int() with base 10: '4;'

invalid literal for int() with base 10: '7;'

invalid literal for int() with base 10: '8”"

invalid literal for int() with base 10: 'a'

NIRNININININIDNIDNINIDNINIDNINNININDNI OOV W

invalid literal for int() with base 10: row'

[N

invalid literal for int() with base 10: "'

invalid literal for int() with base 10: 11" 1

invalid literal for int() with base 10: "3" 1

invalid literal for int() with base 10: "4" 1

invalid literal for int() with base 10: '72?22?7' 1

invalid literal for int() with base 10: '“’2°”" 1

invalid literal for int() with base 10: '"“4”" 1

invalid literal for int() with base 10: '“8”" 1

invalid literal for int() with base 10: '»1" 1




Error messages Count
invalid literal for int() with base 10: '1 data-sort-value=' 1
invalid literal for int() with base 10: '1!' 1
invalid literal for int() with base 10: '1.75' 1
invalid literal for int() with base 10: '1” data-sort-value=" 1
invalid literal for int() with base 10: '1””" 1
invalid literal for int() with base 10: '10”" 1
invalid literal for int() with base 10: '11”" 1
invalid literal for int() with base 10: '12" 1
invalid literal for int() with base 10: '14%' 1
invalid literal for int() with base 10:'15”" 1
invalid literal for int() with base 10: '15=' 1
invalid literal for int() with base 10: '17 data-sort-value=' 1
invalid literal for int() with base 10: '1pe' 1
invalid literal for int() with base 10: ‘2 align="' 1
invalid literal for int() with base 10: '2!' 1
invalid literal for int() with base 10: '2"™ 1
invalid literal for int() with base 10: '2.5' 1
invalid literal for int() with base 10: '2:' 1
invalid literal for int() with base 10: '2*' 1
invalid literal for int() with base 10: '2+' 1
invalid literal for int() with base 10: '2=' 1
invalid literal for int() with base 10: '25" 1
invalid literal for int() with base 10: '4¢"" 1
invalid literal for int() with base 10: '4™" 1
invalid literal for int() with base 10: '4=1"' 1
invalid literal for int() with base 10: 'ddata-sort-value="" 1
invalid literal for int() with base 10: '5™ 1
invalid literal for int() with base 10:'6” style=' 1
invalid literal for int() with base 10: '6style="text-align:center" 1
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Error messages Count

invalid literal for int() with base 10: '8" 1
invalid literal for int() with base 10: '8;' 1
invalid literal for int() with base 10: '8” align=center' 1
invalid literal for int() with base 10: '9" 1
invalid literal for int() with base 10: '9align="center" 1
invalid literal for int() with base 10: 'B' 1
invalid literal for int() with base 10: 'C' 1
invalid literal for int() with base 10: 'data-sort-value="" 1
invalid literal for int() with base 10: 'style="width:215px;" 1
Total 285
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Awards
Award Category Winner's name Result
Best Film- Phaylaw Basumatary Won
2nd Bodo Film Festival 2017 Won
Best Actor- Male | Omprakash Kherkatary Best Villain- Male | Jesus Kherkatary | Waon
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1@ © specification 1 @ ¥ vocabulary/namespace prefix © gj Wl

http://rdf.vc/tulip/spec wag http://purl.org/tulip/ns# ANUEIAY
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