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BioModels, Biosamples, ChEMBL,
Ensembl, Atlas, Reactome and UniProt
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Facebook Social Graph
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FacebOOk Graph Sea rCh 2013%E1 H 16 H Facebook Graph Search

72 i R A &=---Mark Zuckerberg
“My friends who live in Canada”
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Facebook Graph Search

“Photos of my friends who live in Canada”
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EVI---[&23True Knowledge

2007-09 1207 USD
2008-07 400 f5 USD
2012-01 57 0. 55 M

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 Z#E15E
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y:Abraham Lincoln

Abraham Lincoln:hasName|"Abraham Lincoln"
Abraham Lincoln:BornOnDate: "1809-02-12"
Abraham Lincoln:DiedOnDdte: "1865-04-15"

DiedIn

y:Washington_DC



RDF £ & SPARQLEIGNES

RDF % ¥ e

“Abraham Lincoln"

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"
“1865-04-15""

Washington_DC
Hodgenville KY

"1976-03-22"

New_Orleans_LA

“1718”
United_States
“United States

»

Washington_DC

“1776”

“H BN A 1976 F 41,
F B H AR R 1718 ) 4
NG -

SELECT ?name SPARQL
WHERE {

?m<bornin>?city.

?m <hasName> ?name .

?m <bornOnDate> ?bd .

? city<foundingYear> '1718'"'.
FILTER( regex (str (?bd ), “1976""'))

}
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—/NEEA ) . a0 R] A7 RDE s A 5] 25 SPARQL EY 1]
S x® @A ®mE

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

“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”

SPARQL

SELECT ?name
WHERE {
’m<bornin>?city.
?m <hasName> ?name..
?m <bornOnDate> ?bd .

? city<foundingYear>"

FILTER( regex (str (?bd ),

'1718'",
111976I|))

!
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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

“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”
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SELECT ?name

WHERE { SPARQL

?m<bornin>?city.

?m <hasName> ?name .

?m <bornOnDate> ?bd .

? city<foundingYear>" 1718 ""'.

FILTERE:gex (str (?bd ), “12976"'"))
}
SOL

SELECTT2.0bj

AND T3.prop€rty= "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%'



= BRI T I A B A B A TS

o BHERITE Jena [Wilkinson et al., 2003] ,FlexTable [Wang et al., 2010],
DB2-RDF [Bornea et al., 2013]

o EHRISHHE SW-store [Abadi et al., 2009]

o £ZEE| 1 RDF-3X [Neumann and Weikum, 2008], Hexastore [Weiss et
al., 2008]

SRR R =JudH3 . A R N fa) B A .

o 8%, WRERIE, WERDFEGEEH, T EIHENFSEIN, e, FH11M], 20124FE11H
o K7 BRERE FL/NEE, RDFEUIE B MACEEHORGEE, B2k, 2013
e M.T. Ozsu. "A Survey of RDF Data Management Systems", Front. Comp. Sci., 2016.
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FAIETFERIRDFUEEIEARIEEE

gStore-D: 43 ZARDF I E 45 & K 4t
gStore: &1 K ULHEC ISPARQLE ] R 4t
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ol e 2 51 AT
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RDF#HE
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gStore---—HEFERIRDFFEINEDRS

FERARFE: gL K Q*
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IERIRS

RS Bk 7 SPARQLIEVEfENT 28 AN ST FE R /), BHETE 141347
Ct++, SERCH EFR~ZRG 6 N, BAjAy 0.3.0 .
FrFUERbHE: https://github.com/Caesar11/gStore/

AFEEH W RS P S HAET
B IR AN TV R4 1F 2 1~ Benchmark 2 #5425 [
PRI B 75 s R G F Vs s A
FIRPMX: = TBSD il

EEBFVE: HHLAC/STT A E

¥E. C++, Java, python, PHPZEAPTE:I: 2k
FREHIRDE SCAE#S 20 (N3, TurtleZEfg )
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XJEL izt
g7

Linux/i 55 #& (CentOS 7.2)

CPU: E5-2640 v3@2.60GHz

RAM: 128GB RDIMM,2133Mt/s

gStoreft 4~: 0.4.0

%TEL 2 48: Apache-lena 3.0.1, Virtuoso-openlinksw 7.2
o HPEFE. WatDiv, LUBM, BSBM, DBpedia

R GHER T FE

o \IL

Virtuoso H AT 0. RS ZHE Openlink 2 ]
MV RDFHEE JE &2 St (EEI R, 1992/%7)
Apache Jena H A s A 520 /111 KR T-HPHF T 5t (HP Lab) 2000
FFJRERDFEE 2 10 H FEFFUEHTE ;
20104 LA J5 s N Apache 5 T
H
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XJEC
GRS

Dataset Size Triple Predicat Entity Literal
e
Dbpedia 170M 23GB 170,784,508 57,354 7,123,915 14,971,449
WatDiv 300M 47GB 329,584,783 86 15,636,745 14,748,846
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
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XJECt

Query Performance over DBpedia 170M
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gStore 0.4.0: 20174F1H
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XJECt

Query Performance over BSBM 300M

gStore 0.4.0: 20174E1H
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XJEC

gStore 0.4.0: 20174F1H
Query Performance over WatDiv 300M
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w8 |=n4 | EES
L

C1,C2 8,10 4

C3 6 1

F1-F3 6-8 5-7

F4 9 8

F5 6 6

L1-L5 <3 <3

S1 9 9

S2-57 3-4 3-4




iﬂtbiﬁlﬂii\‘. gStore 0.4.0:

Query Performance over LUBM 500M

20174F1H
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1 [ 511 %
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; ok Y —1 /— St —— > VD
) ERE ELBS (EAMEAT B 58 = 7 )
[ Vijay Ingalalli, Dino lenco, Pascal Poncelet, Serena Villata: Querying RDF
Data Using A Multigraph-based Approach. EDBT 2016: 245-256]

o VEELURMMELEGE (BT FIEFIER K _
2 RV PR 5B B 9L AL ONRS)

1.74¢ =56 T7HJISEMR 23.8GB X

o 13SSEEG S CNRS(VZE B KB AH 7T H L) 4 K
ARG FLHER
Apache Jena H A5 R0 ) “ LA EOR/NVEBIT 200U G, RGN GE
FFIERDFEE R 4t LTl AR s
x-RDF-3x FALWAL S ONIE Y S 340
Virtuoso HAT&ar i &R ZMFELROFEEE  “xFaERERNEK, REMREK S
R4 Mgz
Ssore | viroso | torae
11.96 20.45 >60
(#5) () FH
XF 20141 Xf Dbpedia$iiE &£ 1
AW P AR 1 -

#% B Ingalalli et. EDBT 16
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gStore---API [0 ( C++; Java;
g ava; python,
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gStore-D: 3HIVERHA [Peng; Zou, et al., VLDB )
16]

FEARTE:

o F|HPartial Evaluation and Assembly’7 Z&RME L4y
A1 7CSPARQLUL i s

o ATAIAEL T BIPLA I ISR
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gStore-D: DHINESR
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gStore-D: 3HIVRSR

i w347 (Partial Evaluation) [Jones, 1996: Fan
et al., 06: Shuai et al., 2012]

f(x)= f(s, D)= f"(['(s5),d) = BELEE>
AN I

PSIETPAN REIHN gy
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i ARSI VAN LB <155
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gStore-D: 2HARER

Sleeper

DRk

Bk 5

rdfs:

abel

s1:fil1

Sleeper

rdfs:

abel

s1:fl1

Sharing Common Crossing Edges

Mary Hartman

rdfs:label

directed - directed -

direrted __ _

4

directed

Mary Hartman

directed

rdfs:label

s2:fil3

direrted

s2:fil3
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gStore-D: 9HNERESR

Offline

Input }T
RDF Graph

Internal Vertices

A

y

Encoding Module

I
Signature Graph
v

VS*-tree Builder

I
Node Candidate
v matches

» Join Module +——

' Online

: ( Input )

! | SPARQL

I SPARQ:- Query  Matches
|

i Encoding Module “

I |

] Signature Graph | Assembly
I ' Module
: Filter Module |

|

! local partial
I

|

|

L

VS*-tree Store

1

—— 1 Key-Value Store




gStore-D@Github

o Personal Open source Business Explore Pricing Blog Support This repository Sign in ﬁ

bnu05pp / gStoreD ®@Wwatch 1 %Star 0  YFork 0

< Code lssues O Full requests 0 Fulse Graphs

A Distributed RDF Data Management System for Processing SPARGL Queries Over Distributed RDF Graphs

D6 commits ¥ 1 branch 5 0 releazes i 1 contributor
Branch: master = Find file Clone or download -
; bnul5pp Update EEADMWE Latest commit 64c4dsl 4 minutes ago
B debug Initially upload 21 minutes ago
B objs Initially upload 21 minutes ago
B :ettings Initially upload 21 minutes ago
B tmp Initizlly upload 21 minutes aga
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gStorepzFd

o FIEHTRIRH RS
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gStorepzFd

o FIEHTRIRH RS
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gStore[F = T

o PRI - ER A G 286440147 33183085

AEFIX 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’.

?nameld annotation:taxname ?name. /

48



gStorepzFd

o R ZEY BT ER A 0

PREFIX annotation: \
<http://gcm.wdcm.org/ontology/gcmAnnotation/v1l/>

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

286440147

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

49

33183085

15
2008
32453
680
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gStore[F = T

o PRI - ER A G 286440147 33183085

PREFIX annotation:
<http://gcm.wdcm.org/ontology/gcmAnnotation/vl/>
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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Take-home Message
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