B FERARESHIEEE

WMEAN: SBE







*iRELE (Knowledge Graph)
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iRENE (Knowledge Graph)
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RFEIRHESS (RDF) 252

- RDFERIRENS RIS SER

\ A

/

- RDFERW3CHELRHAI—F
AIASTRILSIRERNES

« RDFRENXMH—1MES
( Building Block )

- IEXMBYBirREME LRIZFIR
2 "Nz (Machine
understandable)
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BioModels, Biosamples, ChEMBL,
Ensembl, Atlas, Reactome and UniProt



BN ? ------ —AMaERHIF(RDFa)

EHENHTMLAEEEMIRER , HIENFIR, ESESTSE |
MAZMRFRIRAFANEN,




BN ? ------ —AMaERHIF(RDFa)
iE N R BENSANE X,




53K ? ------ — &Rl (RDFa)
Googlegg v EdENid TE




BN ? ------ —/MaiEEfl+ (RDFa)
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hat is Semantic Web ? ---A Simple Example

Lnown Uitrabook Elack 147 ThinkPad T450 Lapbop PC
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Facebook Social Graph



FacebOOk G ra ph Sea rCh 201381 H16H Facebook Graph Search

P& E&---Mark Zuckerberg
“My friends who live in Canada”

ﬂ mry friends who v in Canada

T I whath Pk Pt Wi

Puagan Pl [ PP T ] A
POAETED AW |s1art) Parae Frew node
i hriie D} My fnands who Iva in Canada iy friends wbes five in [id:12345] Disphay tewt
R mmersrct M Endeme;, residents] 13345]) SEmantT
st Fiestis B, Tamer Crxey + Frignds | - el i
el F i ot a0 s bl e ) ) |uiser-head| [uzer 4 er]
b e e el i my firfends waha b in ik 12345]
Wit WE Uy af Ve Triendad mae} resideniad 1 544 |
TACHEAD L e ATH0N _____.-'-' '--__\____
»  Aahraduiee | nin Zhou [y — |rarbes] | resdemor-ip|
i Dnjng. China v L who W i [e-12345]
- Cxaa f MG amn Yancsurar, Brifias Cinuomkis . o -_I_::'_:EI.\J_‘ i
w1 i e i ""-\.\_\_\__\_
OATE POSTED . 5
j |Iriends-hesd| an-r-warh |ew)
= Frry ime :
my frign s fiwe n k12 B
L Frait
2HHE ks Y =i fraerads|mah Aursidented) 13345
iy il i WL T ] | |
rame 1 Wmsdas, Oriarls - 4 J
2614 " N il Wbt friemds in Canada
CFawesd b Ol

It pairuir brind, inmangic mad @ty 10 oued ie the above aasmpls ae o0 lusriion onlly;
they die mok represent read informaticn wsed in Geaph Search Beta
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Facebook Graph Search

“Photos of my friends who live in Canada”



EVI---[f23True Knowledge

2007-09 12075 USD
2008-07 40075 USD
2012-01 AN ST

William Tunstall-Pedoe: True Knowledge: Open-Domain Question
Answering using Structured Knowledge and Inference. Al
Magazine 31(3): 80-92 (2010)
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RDF gﬂ;&ﬁﬂ xmlns:y:http://en.wikip.edia.org/wiki

y:Abraham Lincoln
+ RDFAFAISLRERAR Z IR '
iR (Resource) , FHURIRZE =,

. §L1Z|KE/J)= HE %%&EM Abraham Lincoln:hasNameI“Abraham Lincoln™
Abraham Lincoln:BornOnDate: "1809-02-12"
Abraham Lincoln:DiedOnDzte: "1865-04-15"

+ SCNBIXRAFTEWEN

« ANEIFUEEEREE EIEREI

IEEE’J%E#&
o | 7|<}ﬁﬁljweb" *&

En

If}

#a )
y:Washington_DC
19



RDF %&}E & SPARQLEIfES
RDF #4E
—_— "HEIHE19765F4ER]

L]
Abraham_Lincoln hasName “Abraham Lincoln" 3

FE H AR 171851452
Abraham_Lincoln BornOnDate “1809-02-12" "
Abraham_Lincoln DiedOnDate “1865-04-15"" E/\Jiﬁ‘zrj E’JA1§I]EBJE ?

Abraham_Lincoln Diedin Washington_DC
Abraham_Lincoln bornin Hodgenville KY SELECT ?na me S PA RQL
Reese_Witherspoon bornOnDate "1976-03-22"
WHERE {
Reese_Witherspoon bornin New_Orleans_LA ’m < bO rnin>?cit Y.
New_Orleans_LA foundingYear “1718” ?m <haSNa me> ?na me .
New Orleans LA locatedin United_States ?m <bornOnDate> ?bd :
United_States hasName “United States ? city<foundingYear>" "1718"'.
’ FILTER( regex (str (?bd ), “1976"'"))
United_States hasCapital Washington_DC
United_States foundingYear “1776” }

20



BHIXMES IR
< ZFHHEX
V& AT
(Semantic
Parsing)

SRR
RDFEIEE R 4t
BAEER. MiREE

MR LIS
RIIR B A
e S =

e
FiR B SR
KA IR E N
(Graph
Embedding)
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MR THE

AR

Bollacker ]

2 [Mendes et al. 12; Suchanek et al. 07;

—

™ - ocehbase
Leipzig University Max-Planck-Institute Metaweb Company
University of Mannheim 20105F#GooglellI

Openlink Software

11{2=7cH 1.8{2 =758 25.3{12=7tH



tza=

AIRFE AR

o
_|

. TransE [Bordes et al.

o YJEESSL(Subject, Predicate, ObJect)
predicate{E/9MsubjectZlobjectBIEN]

| >Subject/Predicate/Object ,
» LB ¥R: S+P=0
I zuﬁ-] E oW [r+d(s+p,o0)—

ARBRET A —

d(s'+ p'.o7],

Beijing — China

_NIPS 13]

e

E= 5&1’15
E&ERE
=Capital

Ottawa — Canada
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BAES T

1E X f#fTSemantic Parsing [Zettlemoyer et al., UAI 05]

15 M AT 2N E

PALE = BRGT Ak Lea Rl LASRIRRIFZ .

\ > v
LambdaZ=iA T, [Alonzo Church, 1940 ]
Ax.state(x) N borders(x,new mexico)

“Simply typed-calculus can express varies database query
languages such as relational algebra, fixpoint logic and the
complex object algebra." [Hillebrand et al., 1996]



RDFEIEERR)E

INgE HER IR
}T\_z RDFHIIDE RIS Eﬁﬂﬂ?ﬁﬂﬁﬁﬂ%ﬁmﬁﬁﬂﬁmﬁ
T
Lt RDFEIER EAE SRS EREavEit.
SRS TFES CHIK ERTiET
EFEHREE BFHIMESHETR ;| AOHUEH TR ;
A5t ROHEEHISIE S B AT
: =
RDFEIERI=IE W< FZHIEPERIRDFS |8 ;
FH=if) EdHERER A | o rLRDFEHEETIE

w ¥4 IRASRERFD Soik. SSEAGHEY ; Deep WebiiE ;
SUE STHRE AR R AT RS ; AR R )
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RDFEIiEEIE )R

LhgE it B iR R
F‘\_z RDFHIDERIEES Eﬁﬂﬂ?ﬂﬁiﬁﬁﬂ%ﬁ%ﬁﬂﬁﬁﬁmﬁ
T
U RDFEHEE: BEfAE SRS EnEaTaliiit.
FHNEFS CHIFRERTIRIT
mEELREE BTHIMgGHETE ; JOMSHTIEERS |
A5t ROHEEHISIE S B AT
= =
RDFERRIE BT FRIERFAURDFS |42 ;
=i E#HERRA | ST lRDFEGERIR 1

w ¥4 IRASRERFD Soik. SSEAGHEY ; Deep WebiiE ;
SUE STHRE AR R AT RS ; AR R )
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PMEARREIRRE - ANEFERDFEL
-

Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln

Reese_Witherspoon
Reese_Witherspoon

New_Orleans_LA
New Orleans LA
United_States
United_States
United_States

hasName
BornOnDate
DiedOnDate
DiedIn
bornin

bornOnDate
bornln

foundingYear
locatedin
hasName
hasCapital

foundingYear

“Abraham Lincoln"
“1809-02-12"
“1865-04-15""
Washington_DC
Hodgenville KY
"1976-03-22"

New_Orleans_LA

“1718”
United_States
“United States”
Washington_DC
“1776"”

N

=F0[E1ZSPARQLE 8

SPARQL

SELECT ?name
WHERE {
?m<bornin>?city.

?m <bornOnDate> ?bd .

FILTER( regex (str (?bd ),

?’m <hasName> ?name..

? city<foundingYear>"

1718 "'
((1976l|))

b

29




WEGIE - KB

:%géﬁJmﬁ

AN

Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln
Abraham_Lincoln

Reese_Witherspoon
Reese_Witherspoon

New_Orleans_LA
New Orleans LA
United_States
United_States
United_States

hasName
BornOnDate
DiedOnDate
DiedIn
bornin

bornOnDate
bornin

foundingYear
locatedin
hasName
hasCapital

foundingYear

“1809-02-12"

“Abraham Lincoln"

“1865-04-15""
Washington_DC
Hodgenville KY

"1976-03-22"

ll17 18"

New_Orleans_LA

United_States

“United States”

Washington_DC

“1776”

SELECT ?name
WHERE {

SPARQL

?m<bornin>?city.

?m <hasName> ?name..

?m <bornOnDate> ?bd .

? city<foundingYear>""1718""'.

FILTEFiegex (str (?bd ), “12976"'"))
SQL

AND T3.pro y="bornOnDate "
AND T1.subject=T2.subject

AND T2.subject=T3.subject

AND T1.object=T4.subject

AND T4.propety=“foundingYear “
AND T4.object="1718 "

AND T3.object LIKE '%1976%' =0



=B E T R RSE R IUICRES

FIE%H,% Jena [Wilkinson et al., 2003] ,FlexTable [Wang et al., 2010],
DB2-RDF [Bornea et al., 2013]

- ER¥ISHIE SW-store [Abadi et al., 2009]

. é?jlf:'iﬁ RDF-3X [Neumann and Weikum, 2008], Hexastore [Weiss et
., 2008]

= ZIK,U\FPZ X3 =JTHER. ERENNERNES.

¢ M. T. Ozsu. "A Survey of RDF Data Management Systems", Front. Comp. Sci., 2016.
* LeiZou, M. T. Ozsu. “Graph-based RDF Data Management”, Data Science and Engineering,
2(1): 56-70 (2017)
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A Ir9753%---gStore [Zou et al,,
VLDB 11; VLDB J 14 ]

o] ZSPARQLE1H]
== &[T
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B2 FERIRDFEE SRR IEEE

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

gAnswer: E|ILESXKZNRYRDFATREIE B A

EEIRETA

gStore-D: PTHTURDFEIHIEEIE RS
gStore : HFFE|ILECAYSPARQLEAI R 5t

ETERENIRE]
SUREES [T E]
PLEcEIDNIIEIE

_____________________________________________________________________________________________________________________________________________________
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gStore---—FE FEIMRDFFEHIZNRS

FTERANFE
. fﬁ-ﬁ%ﬂ"ﬁﬂﬁ]@ﬁﬁ%fii
o —TSENER VS-treeZR5|

* B %?%IEI’J‘”& TireA £

0000 0001

0000

10000

E1H7RAEE Q*
0010 1000 Mﬂ- 1000 0000
FIERDE c*
Q0001 1000 Q010 0000
0010 1000
0011 1000
0000 llﬂﬂﬂi}

01000
0010 1000 1000 0001 44— 0100 0000
1000 1000
1000 0100

BEloEe LM | | RS MO |




HENRR o™

{X83 : BRT SPARQLIEZfEITEIMI T FARY , BEiG145
17C++ , TR BERRY ; Hit6 AT, Hri&hk4v 0.3.0.
FriEHeht - https://github.com/Caesar11/gStore/

BREEINRFE ; FHAERPFEM ; SEHEA
EIFAIFF ﬁiFDIiL,z%é}ET‘ Benchmark#iEE
FRIXIEENNR S | RS ERIE RN,
FriEtY . EFBSD ¥
aBBHE - BENANC/SHTUERE

#0 : C++, Java, python, PHPZFEAPIZO ; U
FREBRRDFY 4RI ( N3 | TurtleZ=#2=( )




YIEL Mzt
SCIGINGS

* LinuxfR5%88(Cent0S 7.2)

CPU: E5-2640 v3@2.60GHz
RAM: 128GB RDIMM,2133Mt/s
gStorehfRZ~ : 0.4.0

YSECZSE : Apache-Jena 3.0.1, Virtuoso-openlinksw 7.2
FUEEE . WatDiv, LUBM, BSBM, DBpedia

Virtuoso BaiiFl. FH& ZHE OpenlinkZ 2 E]
AVRDFEUEERSE ZEMARIN. 19925%37)

Apache Jena Beisa=nIa SKETFHPEAZRR (HP Lab) 2000
FFiERDFEHEZEINE FHIEHIH ;

2010FELAfG Ak IApacheFHRIR
H



XJECt

& Jli'l7l<% *E

Dataset Size Triple Predic Entity Literal
ate
DBpedia 1B 172GB 1,111,481,066 124,03 139,493,254 94,130,070
4
WatDiv 100M 15GB 109,795,918 86 5,212,745 5,077,247
LUBM 500M 85GB 500,000,000 18 81,342,489 41,804,418
BSBM 300M 82GB 311,957,992 40 46,514,164 25,176,573
Freebase 2.5B  342GB 2,530,199,503 770,34 178,312,621 278,393,451
9
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AN o - e O A —_— NS
et (ESMRTRISE =75, )
[ Vijay Ingalalli, Dino lenco, Pascal Poncelet, Serena Villata: Querying RDF
Data Using A Multigraph-based Approach. EDBT 2016: 245-256 )

« JAELURMMILIEE ( RETRHFIEX ~ DBpedia2014
FFLAEEZRRZHAFHICNRS )

1.7 =5t 7BA LR 238GB X

* I3SECIEE CNRS(ZEERREIZFHART AL | NI
MRS F N E R F1T3EE 2%
Apache Jena HRIsRE008 "HEIEEANET20LAE | ESHAEE
FFERDFEEER 57 BHEEER T
x-RDF-3x MR ANERRZR SR
Virtuoso BEISREF. FRR ZRIREIRDFEERE WTFEAEXMEK , KRAMENEE
| gstore | Virtwoso | RDF-3x
11.96 20.45 >60
(F2) (%) (%)

3320/M51 33 DbpediaZHiREERY
B FIIEDaIE -

38
{#5HE Ingalalli et. EDBT 16



Testing
Query Performance over LUBM 500M

gi9

=caE

ZEIFIE]

Q1,02,03

6,2,6

1

Q4

Q5

Qb6

Q7
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Q11
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Q14
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Testing
Query Performance over WatDiv 100M

C1,C2
3
F1-F3
F4
F5
L1-L5
51
$2-57

=jci
8,10

6-8
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OpenkKGETAZRIFEM : http://openkg.gstore-pku.com
http://spargl.openkg.cn

(EUBES )
> %Z%Eﬂ%ﬁﬁﬁﬁ%ﬁﬁ%%ﬁ%ﬁﬁ%%ﬁ
( ZHEG) ) =
——— > CEES G IR AR RIROETR, GHq1, FT S EIE R
RIS T E

(EmiEQ , wliEe)

Rt TREESNENES , FEHENEREA
> HoMESEGRGES

(EEEX)
— > HRFPURESEESRSENENETEDSER , Tt
- EIRAYB/HTML, TEXT, CSV, JSON , HRRHTVMUER&E
(FaEa ) ﬁﬁﬁigﬁﬁmﬁt , MERERUWRATEHGX

- BaiEm tHE1ENRDFEL

EETIRRE , 252Kz
. BR. ZREQ P
OERE R LR AN LIRS
(EPSENESGEE N

Bfi11&/90penkGI<HALEIRH
AHTEEIX LESPARQL
Endpoint , B{EA[a]fUE

RS R EAi JiR T

bookug@qgg.com




Java APIEEIFERF :

Steivg grl = "httpe /™ + “IETR00. 1" + "o souagn: Ip and port
StringBuffer result = new StringBuffer();
BufferedReader in = null;

String param = "?operation=loadsdb name=lubm"; http request: build, load, unload, query...
String urlWNameString = url + "/" +
URLEncoder.encode (param, "“UTE-8"); URL encode

UBL realUrl = new URL{urlNameString);
URLConnection ceonnection = realUrl.openConnection();
connection. setRequestProperty ("accept”, "*/*"); Set connection
connection. setRequestProperty ("connection", "Reep-Alive");
connection. sethegquestProperty ("user-agent",

"Mozilla/4.0 (compatible; MSIE €.0; Windows NT 5.1;8V1)");
connection. connect () ;

Map<String, List<String>:> map = connection.getHeaderFields();

in = new BufferedBeader [new Receive the header and data from db server
|Input5treamﬂeadericann&ctinﬁ.qetInputStreami}]};

String line;

while ({line = in.readLine(}} != mull) {
result.append(line);



Java APIEEIFZERS -

[

A

v

v

v

initialize the GStore server's IP address
and port.

for spargl endpoint, URL can also be used
here, like tourist.gstore-pku.com:80

GstoreConnector gc = new GstoreConnector("tourist.gstore-
pku.com", 80);

build a new database by a RDF file.
note that the relative path is related to gse

execute SPARQL query on this database.

unload this database.

also, you can load some exist database
directly and then query.



gStore---API [0 ( C++; Java; python,
PHP)



gStore-D: 3HIVRIE [Peng; Zou, et al., VLDB J
16]

FTERAFE :

« FFAPartial Evaluation and Assembly/5Z3£f21
?E_ESPARQL JLRC ;

« DHTVIAME TR RER

45



gStore-D: BHAESR

T

ANERE - AfEERE] IS5

JUAC”
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gStore-D: 2HARESR

Ba: 2o T(Partial Evaluation) [Jones, 1996; Fan et al,,
06; Shuai et al., 2012]

AN

EREN ARETABIN

3

DOkr
™
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gStore-D: 2HARESR

LR "SR 0 5o

"

?
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gStore-D: 2HARESR
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HMERDFALAEERIEE RS

- AFPRBITENERIESE | T EAEESPARQLEFITR
HEARES

- RDFADIREIEE "351ETL" 208 , ARIFRAZRLUER

ST RIVHIZEOE. s

=
L]
R _

]

 DBpedia



HEMRERDFALAEIRRIIEE RS

- RS ERIARFRIE
» HURENBAESHIBRIAEXIAR
» FAFA LI FIHERFROAYAE

[ Dﬁpﬁ_di_:; |



HMRRDFAAERNIAE RS

Oren Etzioni, AAAI Fellow

EY TSRS AR ERIR
ENABEHERZY S4B S O A A
--- {Search needs a shake up

(IBFRFETEHA ) ) , NATURE, Vol 476,
p25-26, 2011.
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HMERDFALAEERIEE RS

. SNBSS HNEZMNHESRIGE e.g., CDG
[Zettlemoyer and Collins, 2005]

- EFFTPHREMRNISGE . e.q. [Unger, 2006]

- £ ma%q—__lE’JTili eg =3
Jne*at BAEAT
Mé%ﬂ"‘l%%ikﬁfﬁ

~EXES] [Wong, 2006]

I_I—

BN ETHNES N BRI ERIA
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AR & - ZUE R T RS
gAnswer [Zou et al, SIGMOD 14]

. BERE SIS
IRFIE EEGI‘EUEFE

FEILECER

BORIS

- BFHNEIIE
/-_EJZR\H]&

|




—EE TR =R



‘ngﬁa; ,ﬁg ) EE 1. Wenfei Fan, Yinghui Wu, Jingbo Xu, Functional
*ul'\ E *Elnj Dependencies for Graphs, SIGMOD, 2016.
2. Binbin He, Lei Zou, Dongyan Zhao: Using Conditional

Functional Dependency to Discover Abnormal Data in
RDF Graphs. SWIM 2014: 43:1-43:7

=Ll e

FEAEEW.

pEa L . e T 8

e s

EE01457 AR "R ER BRI “EMAS R
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ISR TRIEIZEREERS
a|p— X AT |

“Photos of my friends who live in Canada”

g aZ  IRARRE
FRAESHIRNFOMIER ?




LI EZIRSEHohES
[RIREESE : ANREREPRIEUEN SRS !
[a)RRZEH] - FEDbpediaXMREIEH |

"EEAEFRSE" B EFRIAEL |

FSAFTERIRTRENE ?

Eericwr aww anll! cvard privalanced in fewimiaiedyt ¥

IR parediag T00 ¥

AELECT Fx WHERE
§ P =rypret A piowmobile,
Py pradietion = Cermany. )| -
PNy
I Px =rypres= A wtoweaiile,

Fa uravatrmnbiye Giermnaery, ) L] :
ENTON [ L
| Pa =nyypee= A wbarivardivle,

P <rammifucierer= Py | NdFargpran fipdyr LR T ) |

By =fecwiioer Crermia s ) et o

| R wwery SIAR(AL E T L O p—— (e
{Puery y
— AR
| i o id v
APFETARRéT Irg i o S,

\Parscle Cayemie
Tomnmairs :"-"'L':

man_xe

59



xE‘CIi&?EP?*ﬂﬁ*ﬁ‘ ‘8 MR

T SPHISHRRY A

[AIEREE : FIRE

[a)REE ) : 7 Dbpedla%m,':ll =,

"EEEFANS

v B ot ©
{2l papeliny 07

SELFCT " WITERE
f Ay =rppos o upomshnle
PR el oty = Crerrmaaiis § y

| Ma e = o urasmaedinte
| ; v by Glaranay, |

. rp 4 utwrranndirl
P Faravafacinrer= ¥ 1 LivPrherrarliid's
Pp <hocaitons Germnmany, 1 -

Lt wwer) N A

L. = o
T} N W dniritr ]
ey
? AR
I'AF fannoadin faidy I*&'—-—'_a
T

Persvhe_ Capeane
rﬁ'.-l'..'r-:ul___

AR X

" Bs5fll ERIAED; !

w pwweadpoed iw eormary

ey | Lt Farafarda i v riirtarL

T N
Py wmyva = {raramT o
TR I 5 iy g - faz)
Px <ippeie du il
T e T IPTNIT L

Weiguo Zheng (35

FER5E

*Give me all cars that are
produced in Germany,

SELECT Px WHERE
| P =ty = A mrcaobile
P wpeadaction = e |

| Corimale Serasindrn

L
Al i Powsclve Caronne
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Mengxia Jiang, Yueguo Chen, Jinchuan Chen,

”1‘[[,%%5’\]“31‘}-[,%% , AE’\JUHA | 7 Xiaoyong Du: Interactive Predicate Suggestion for

Keyword Search on RDF Graphs. ADMA (2) 2011:
96-109
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arg min(Ax. POST (x) Adis(HERFE , x))

1 SPARQL

SELECT ?x WHERE {

?x rdf:type Post.

?x :longitude ?o.

?x :latitude ?a. }

ORDERY BY Dist(HERE, [?0, ?a])
LIMIT 1

-

R IR )
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/SELECT x
WHERE
{

?s <http://www.founder.106.attr:name> ?name.

}
UNION

}

?0 <http://www.founder.106.attr:name> "BFZ/R".

\_

{ ?s <http://www.founder.106.link:12855> ?0. //f8%8

{ ?s <http://www.founder.106.link:12855> ?0. //i§

FiRZR T

FREXWTF

/

///ﬂﬂﬂﬂ%ﬁﬁﬁ'—ﬁ%*ﬁﬂ'\'ﬁ*ﬂgzﬁzﬂ

DELETE {?s ?p ?0}

WHERE

{
?s ?p ?0.
{ ?s <http://www.founder.106.attr:name> "BFZHR".}
UNION

{ ?0 <http://www.founder.106.attr:name> "BFZ/R".}

\

N
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. RIBIMAYIRT- Sk EY Ry gStlidre 3,594,457,749 414,953,654

[}

ME  EEE MR BEEN MEXER HMEER MEKERE FEAEKE

PREFIX annotation:
<http://gcm.wdcm.org/ontology/gcmAnnotation/v1/>
PREFIX taxonomy:
<http://gcm.wdcm.org/data/gcmAnnotationl/taxonomy/>

SELECT ?taxonld ?name
WHERE

{

?taxonld annotation:parentTaxid taxonomy:1270.
?nameld annotation:taxid ?taxonld.
?nameld annotation:nameclass ‘scientificName’.

A R N
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. RIS BRI g STED

PREFIX annotation: \
<http://gcm.wdcm.org/ontology/gcmAnnotation/v1/>

PREFIX taxonomy:
<http://gcm.wdcm.org/data/gcmAnnotationl/taxonomy/>

SELECT (COUNT(?geneid) AS ?num)
WHERE
{
{ ?taxonid annotation:ancestorTaxid taxonomy:1270.
?geneid a annotation:GeneNode.
?geneid annotation:x-taxon ?taxonid.

JUNION
{ ?geneid a annotation:GeneNode.
?geneid annotation:x-taxon taxonomy:1270.
}
Number of Gene 54824
Number of Protein 16229

“FHEE R AEKEIFEE N EA
EIRERBIER R EL

[}

Annotation summary

Proteins with PDB structures

Proteins with Pfam assignments
Proteins with GO assignments
Proteins with EC number assignments

Proteins with Pathway assignments

Publications and Patents

Publications

Patents

re 3,594,457,749

414,953,654

15
2008
32453
680

2398
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PREFIX annotation: \
<http://gcm.wdcm.org/ontology/gcmAnnotation/v1/>

PREFIX taxonomy:
<http://gcm.wdcm.org/data/gcmAnnotationl/taxonomy/>

SELECT ?taxonid ?name ?genomeid ?description ?strain
WHERE
{
?taxonid annotation:ancestorTaxid taxonomy:1270.
?nameld a annotation:TaxonName.
?nameld annotation:taxid ?taxonid.
?nameld annotation:nameclass ‘scientificName’.
?nameld annotation:taxname ?name.
?genomeid a annotation:GenomeNode.
?genomeid annotation:x-taxon ?taxonid.

?genomeid annotation:definition ?description.
optional{?genomeid annotation:strain ?strain.}
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