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Chapter 1. Introduction

1. OntoBase2.0 72
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Chapter 2. Installation

1. OntoBase2.0 Installation

1.2 OntoBase2.0 Install

1) Windows MS A€

7h Melioiofol XtHb JRE 8.0 O|AS MX|BICE (java -version
A

=A| =QlstLt)

-

pS|
=
S25= CD 2 windows &

Lf)
(OntoBase2.0.zip)

Ch siE CIMEZ|0f =S SHA S,

EcHE(Windows MS A&

H 2

O o

2 Linux, Solaris, IBM,

Ol Sdfl ¥z

CIME20 SAFSCY.



BN C#windowswSystem3zwcmd.exe — =] X

[ #0nto

[1Z 2.1 Windows A €2| OntoBase2.0 &X| 2t=2 3}H]

2) Linux, Solaris, IBM, HP-UX S2| Unix A<

7h AgHO10{Ql XHE JRE 8.0 O|AS MX|BICE (ava -version O

i

ol deHLe=
=

Lh &&= CD 2 linux & XIS ZEXSHaXt St CIMEZ|0 ZARSH.
(OntoBase2.0.tar)

ChH 2= HHO| tar —xvf OntoBase2.0.tar & O|8dl &= SHX|BtCt.

[E] neon@devserverl:~/OntoBase2.0 =HACIH X

neoniEddevserveri I]ntuBaSEE.B]$ 11
=rY| 68156

Ur] ] i 1 neon users 69783680 = 23 11:46
druxr—xr—x L neon users L8964 23 11:58
drwxr—-xr-x 13 neon users LA9%6 23 11:58

m

drwsr—xF—x% L neon users L8946 = 23 11:58
[neonBdevserver1 OntoBase2.0]3% I

[Z12] 2.2 Unix A€ 2| OntoBase2.0 MX| t2 S}H)
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OntoBase2.0
client
manager
server

[O8 23 MX|2AE = ClAER| 1X]

7h Client — OntoBase2.0 Client
L}) Manager — OntoBase2.0 Manager

CH Server — OntoBase2.0 Server

2. OntoBase2.0 Server2| A|%f

2.1 HiE C|HEZ] L=

1) CyE: RE

bin lib license log setting stare

ternplate

[13 2.4 OntoBase2.0 Server H|Z C|AEZ| F1X]
2) CIHMEZ 29
7h bin - 2 A3EHE % W& HO[HH|0|A~ CIHEE]
Lh lib - &HAl 2lo|EB{2| C|AEg
Ch License — license @& % K& ¢ 357|(authentication.txt) C|=EE]

2h) log - Al2E 23 T+ LI EL|

10




2.2 9l

1)

Oh setting - A|2H M ClAEg]
Hb) store - AK| HO|E MAEA ClIAER|

A template — MB|& Al AHEE= HEX It

7

o
i

o

2157

1A

2 df
oS o

rE

7h License &L 2| authentication.txt TFY0| ME0 SFE 2to[MA mAYL|CE

2.3 AMH{Q| AlZtm} HX|

1)

ME{ Q| AlZ}

7l $SERVER_HOMEWbin C|ZE2| Of2jQ| startup.bat(startup.sh)ItYS @DICE

Lh) M7t Al 278 E=RE EE 810 STt

CH CIZEEZ MHO| OFO|L|= localhost, AMH{S] LE= 9999 HOZ ME |0 ULt

2 C|ZEZ defaultService 2= 0|29 AMH|AQ} defaultStore 2H= 0|29 AE0{7}
MEE[O AL

oh) MEZb FESIHAM XHE2Z  Internal Database = Z0| FSECL  LE
C|O|E{H| O] A= $SERVER_ HOMEWbin LC|ZEZ| O}2{0] ontobase Zh= O|E2=2

dgEtt

11




2)

J startupServer - HEE 717|

[PropInitialize.class] ONTOBASE_HOME_DIR : ._W

Apache Derby Network Server — 18.3.1.4 — (561794>0|<J|> 2008-89-22 B4:18:26.507
MIO|| 1ol EE0|M 2| HZ2E PR F=H O =2 sUC-

(20880922 2> =1:18:261 [INFO1 [Ontobase’s database will be initalizing..1]

onnection URL : jdhbc:derhy:~ -192_168 _0.16:180880/ontobase screate =true
TABLE SCHEDULE JOB= A| F=0| &' Ii5t% SLIC}.

Fchema "ADMIN’ does not exist

ABLE ACCOUNT A|F£ =0 «oistA S| Ct.

Zchema "ADMIN’ does not exist

ABLE STORE_MORK_RESULT A| =0 2 I{5}H SLIC.

Fchema "ADMIN’ does not exist

ABLE STORE_SYNC A| =0 & IstH SICt.

Gchema "ADMIN’ does not exist

TABLE SCHEDULE_JOB £ A5t SUICtH

TABLE ACCOUNT £ a5t Ct

TABLE STORE_MWORK_RESULT = 5t S|C

TABLE STORE_SYNC = M5 SLUC.

D= MA Clel FH0| offc2>z HET S C.

[2088-89-22¢ 2> T=1:18:361 [INFO1 [<neon—-PC:z9999> K| Tf-- A B I Al &g ¢S CH
-1

[2008.89-22¢ 2> TP Z1:10:361 <{neon-PC:9999> F&|Ef-4 AMHIF A BT
[2088/89-22(2> T=1:10:36]1 <defaultService:defaultStore> {2
Ct.

Hh AME AIZAl Z=7|=HE fleh ofzFel X[HA[ZFO| EXELIC oot Z2 XAzt

—

r

M=ol 22l=7o MY Hinrd=sorMs MHl HEi7t stopped 2 EAE = &

ULt MY MH AR2 SFE ZE 2E0{7) AXE[OfoFE 22|=F0N ZHE

SE7t LIEHHT 2E[Xf= olet Z2 O|f= AMH7} 25| 185 = AS =

il

e =S ALEOHOF St

MH ol FX|

7hH  $SERVER_HOMEWbin C|2E2| Of2f2| shutdown.bat(shutdown.sh)ItLS Alsist

Lh MEZ X MHe NHs22 HEZE2(0] FHAl o fAse HYSS NE
T E ot

12
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24 12| H& A3EE

1) registFileBuild.bat(registFileBuild.sh)
7h) 29%: ELZ|Z HIOIHE MHZ Build oHCt.
Lh 2473
- ID: % OIO|C|(C|ZE HE OtO|L| — admin)
- PWD: % IAQIE(CIZE WARE - admin@#$)
- 1P MH{ oto|]
- PORT: AMH| ZE
- SERVICE: CHa} MH|A O
- STORE: O 2E0{

=
[1: DIR O EX5te TESSMH7L St fIXl) Bulk ZESES AHO| FES
SEeottt. Bulk 2= 7|ES] 2E HO[HE Aot ZESHCE

SEICL F7t 2@EE 7|EL HOIHE /Aot IO E 7Ly,

—

31: DIR O ETots THUASSMH7E SUSH X)) MH USSHZZ A0l FYLS
SEsict AR WEE 7|Z0| HOIEIS RAISD HIOIEIS AXELE
[]: DIR Of ZXsts THASS(MH7} CHE 9IX)) AHZ HE10) Buk YESEE

c

MHO| HHS SESICt Bulk == 7|&9 ZE HO|HE AtNsta Y ESHTT
[5]: DIR Of EXist= LIYSSMHZE CHE /K) MHE ®EstH =7
MHO| BHEES SESICE =7t

[6]: DIR Of EXjst= mtY=2

MEof| 3ES SEotot 4A &

ne
[m
Ot
H
I

YE= 7|ES| HOIHE RAI5t HIOIHE F7tettt

>
T
N

CHE ?IX) MH=Z HESHH MH LESIER

[n

= 7|&2| HO|HE RXISI HO|HE AfASHCt

=~

2) clientConsole.bat(clientConsole.sh)

ok
+
)
iu]

7h) M3: OntoBase2.0 % & Spargl 22| ¥ & HAE

7h 2738

13




- IP: At oro|m|
- PORT: MH{ ZE

queryTest.bat(queryTest.sh)
7h 49 ol HAEE & + Ut
Lh 23
- IP: A{H{ oto|x]
- PORT: AMH| ZE
- SERVICE: CH& MH|A &
- FETCHSIZE: HX| 7{=
- QUERYTYPE: &9| EtY
[1]: SPARQL SELECT 2.
[2]: SPARQL ASK H#2|.
[3]: SPARQL DESCRIBE H#2|.
[4]: SPARQL CONSTRUCT 2.
- QUERYFILE: &H 2|7t E0{7 U= o F. oY Lo ZHeolgh SpArRQL HEIE

KHABICE,

14



3.0ntoBase2.0 Manager A%|

3.1 A|AE @3 AMSH

1) A2 27 A
7h Als ©10{: JRE 8.0 O|4f
Lh € MY, J2EE ZAH| 0|0 M X|

3.2 H{=E CIHEZ F=

1) ClMEZ #=

#® resources
MAETA-IMNF
ontology

e |logd)_ xml
=| hdappingOntology_owl
gl setting_properties

& webapp
CSS
font
images
s
resources
WWEB-IMNF

classes

config

lib

sSpring

wiewws
account
data
default
re pository
spargl
tool

g5 web xml

[1& 2.6 OntoBase2.0 Manager H{XZ C|HEZ| X
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2) CIHMEZ 29
7h resource - A|AH ZE 2|lAaA IO 2| ClAEZ
L css —css & ClHEZ|
Ch font- ZE 3 ClAER
2h) images — O|0|X| 2 C|AEz]
Ob js— AtHp 238 E 00| S0{U= CIHEE
Hb) classes - AOILE Sefjamd e 8 Axd 43 23 CHEg|
Ah  config — A|ARIOIA AFEE EfY= MY o 2tH CHERQ
oh lib - AFRE ato|lEa{2| ClHER

Xb spring - AZ2 FEAE MY MY | ClAEZ

r

Xh views — & e

—

]

a

ZEE

3.3 ManagerS| AX| S Al

1) AX| (Context S2)
A, MHIABQ MEa8l AZIO| Context O OntoBase2.0 manager & SE$HCt.
B. Tomcat 5.5 A& OfA|
@ %TOMCAT_HOME%¥Wconf#Catalinatlocalhost ZHEIAEZ A% 0|E2=2

Mz oS d-dstot (ol.mgrxml)

Mgrxml 2 ot LHE

<Context docBase="% ONTOBASE HOME%#Wmanager” privileged="true"

antiResourcelocking="false" anti/JARLocking="false"/>

@ docBase & 2|7 HX|ECQ manager o HHZEZ2E LHZO XNESHA

O|H THAHQ mgr 2 ME2 HHAETL SE5[A =
2 4%

A. $MANAGER_HOME/WEB-INF/classes/setting.properties
16
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Vi.
Vii.

viii.

Xi.
Xii.

Xiii.

Xiv.

XV.

XVi.

XVil.

Xviii.

3) A%

A. JSP MEE8l AZIof| SEE FAE HH

I =FOAM MY FEE FAoth 4Y T @)o2td FAph Z=2HE|

—

database.user : H|O|E H|O|A & X ¥ (default : admin)
database.pwd : C|O|E H|O|A T Y= (default : admin)
database.connect.dbname : H|O|E H|O|A & F. (default : ontobase)
database.connect.ip : C|O|E| H|O|A & FA

database.connectport : HIO|H H|O|A H& ZE

system.alias: 25 H|0[2A AMH 02100 A

system.ip: 25FH|0|A &< 00|

systemport: 2FH|0[A H& ZE

system.manager.port : =EH|0| AOfL] MEL ELE (default :9995)
mappingOntology : EZ|EF B2t s Al AMEE= OjE 2EZX oY
gz (tg)

settingFile : EZ|=T0|M AL E FEE 7|83 Z2HE| ot (ItY)
tmpSaveDir: I+ YCHREE A YA| CIHEZ| F=2

pubFileDir: Z&ate| = Al LA E E2[E TIYS XNYS= CHE
g 42

syncDir : 2|0 AMBEE= oY ZE2EAM DHYU0ES resultttl 2
X|E[0f0F o (I

transFileDir : Het22|E AN HetEl EB[E HO|HE XMYSts ClHEER
2oy 2=

converter.path : #H&t7| AL Z=2

pageSize : HO|E M2| Al AMEE|= H|O[X| AtO|=

pagingSize : H[O|E X2| Al AA&&l= HO|E AO[=

o

A|ESHCE

—

B. T 0O) http://localhost:8080/mgr/index.onto

17
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http://localhost:8080/mgr

C. ofgfet #2 =212 ool HOo|H 7|ZHez HEE= AEe ID: admin,

Password : admin@#$ = € =35t 22| =5 O]

Welcome to the administrator's page

@ Remember Me

[1Z 2.7 OntoBase2.0 Manager &2|=7 X7|35H]

18
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4. OntoBase2.0 Client A1X| HitH

4.1 H|Z C|HEZ] F=

1) ClEEs 73X

doc example lib license

[Z12] 2.8 OntoBase2.0 Client BjZ C|AHEZ| X

2) ClHEez| 249
7h doc - 22t0|YE APl Document £0| Z&E|0| Q= CIAHEZ
L) example - 22[0[1E API & AFESH0 FoiE O mS0| SO UL

Ch lib - Java 2 T3 =l S2I0|AE AP

2 License - T2 zlo|MA 2tE

— =

ot

4.2 Client 2] AX] % A|Z=t

1) AMESILAL ot= OiEZ|AOMO lib CIHEZ[S] Z20|YE EE 2i0|EEE[E=

=
2) AL HH2 Chapter5 2| 22I0[QIE B2 HZESCL

—

19
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Chapter 5. OntoBase2.0 Client

1. OntoBase2.0 Client 7 &

1.1 A|AH 71

OntoBase2.0 Client = OntoBase2.0 2| 2ZI0|91E ZEZ A Z2t0|AE APl 2}0|E2{Z],

APl Document, A O|X| S22 FMEH Client API 0= MHO| HO|EE F=7I/AMH & Zo|lE
Mestn @¥siH, 208 BHot Mg = e 2% 50| ZTECH

2. OntoBase2.0 Client T4

2.1 Zcl0|AHE APl 2fo|E2{Z|

1) Ag0o 2|, HO|EQ 7}, AH o me
olojz Ao YUrt

2) ArEA[OE or2fel 2tO0[E 2SS import oAl ARESHOFE

r

oA, MHO| HIOIE2l FIh/AH S EHol FF

o% _/FOE T 9/'\9 i %61, OlE‘I

rot

HIO[H o FIH/AMME SIsiM ALEAZE &A HZ 7HS3SH=S Jena 2| Model O|Lt Triple
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2.2 APl Document

20| E APl 2}0|E2{2| Java Document 2A Jena APl £ ZSHE|Of QULCE
APl Document S &
7b) OntoBase2.0 Client APl Document

Lh Jena APl Document

2.3 ARE OlH|

1)

ZCt0[E APl 2t0|ER{Z|E ATt O|MS0| Z&&|0of ULt

=9 ajo|Ha|g|

3.1

4)

StoreManager.java

I§ 7| X|: com.list.ontobase.client.mgr.StoreManger
AE09 2E|E HEols 2
Eg|E HOIHEE MU0 7t A AHSt=s Chot HAMEE Sttt (S2H0|AE]

IXISH= HO|EHE MHZ H&5H0] F7F A ALH|ISHC))

220 =2 HMEE ChHgah 2L
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Constructor Summary

Constructor and Description
StoreManager(String id, String pud, String ip, int port, String service, String store)
constructor

Method Summary

" ) '}
w Metho:

Medifier and Type Method and Description

int addFile(File file)
add triple from file in client

int addF i les(String dirtane)
add triple from files in client

int addHode | {con.hp hel . jena. rdf .model Model wodel )
add triple from JENA model

int addTriple(con.hp.hpl . jena.graph. Triple triple)
add triple

int addTriple(can.bp.bpl  jena.araph. Triple[] triple)
add riple from triple array

int bulkLoading(String dirkane)
bulk loading with files in client

int deleteFile(File file)
delets triple from file in client

int deleteFiles(String dirkane)
delete triple from files in client

int deletelode] (com.hp.hpl . jena. rdf .model . Mode! mode! )
delete triple from JENA model

int deleteTriple(con.hp.hpl . jena.graph Node s, com.hp.hpl.jena.graph.Node p, com.hp hpl . jens. graph.Node o)
delete iriple

int deleteTriple(con.hp.hpl jena.graph.Triple triple)
delete triple

int deleteTriple(con.hp.hpl jena.graph.Triple(] triple)
delete triple from triple array

void export (ROFExport esporter, int dataType)
export triple

woid export (ROFExport exporter, int datalType, int fetchSize)
export iriple
currently, enly suppert NTRIFLE

int getAxionCount ()
get fotal count of axiom triple

int getFactCount ()
get total count of fact triple

int get InferenceCount ()

get total count of inferred triple

con.hp.hpl . jena. rel .node | Hode! getiodel ()
get model
Pref ixHanager getPref i xHanager()
get PrefixManager
ServerBuildHanager getServerBui Idianager()
get ServerBuildManager
int getTotalCount ()
get total count of triple
boolean initStore()
initialize store
int reasonerTextSearchBui 1d(String workFlaa)
reasoner and text search build
con. st ontobass.ns. inf erence. rete.ver i1y, Yer fyinglnfoll werifylcon.hp.hpl jena.grash. Triple t. boolesn recursive)

verify inference
if recursive parameter is true, return recursive verity resuit.

String verifyToString(con.he. el Jena.graph. Triple t, boalean recursive)
verify inference
if recursive parameter is true, return recursive verify result

Methods inherited from class com.list.ontobase.client.mgr.AbstractStoreManager

isFinishllork

Methods inherited from class java.lang.Object

edquals, getClass, hashCode, notify, notifvAll, toStrina, wait, wait, wait

[O& 5.1 StoreManager 2| method]

3.2 ServerBuildManager.java

1) I§Z|X|: com.listontobase.client.mgr.ServerBuildManger

2) 2EO0{9 MH BE FEE HES= s
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3) MEOIN SESt= CYer 2E FEol AH
(StoreManager O|A HSEl= F71 & A

HEE0] ddE[= HEHO|L,

0l7|Me MH

BR0o= MO

Method Summary

| _AlMethods Insiance Methads  Concrete Methads |
Modifier and Type Method and Description
int registDirectoryFul 1Bui Id(String dirNane)
int registFileAddIncrenentBui 1d(String dirtane)
register command which execute a add increment build with a server file in server
int registFileDeletelncrenentBui Id(String dirName)
register command which execute a delete increment build with a server file in server
int registFileFul [Build{String dirdane)
register command which execute a full build with a server file in server
int registFul 1Bui 1d()
register command which execute a full build in server
int regist IncrenentBui 1d()

register command which execute a increment build in server

Methods inherited from class java.lang.Object

equals, getClass, hashCode, notifw, matifvll, toltring, wait. wait, wait

[212 5.1 ServerBuildManager 2|

3.3 SparglQuery.java

1) I{Z|X]: com.listontobase.client.query.SparglQuery
HElE
3) MHO| SPARQL Eo|E AMwlstn

geee 2~

—

HEHQl SELECT, ASK, DESCRIBE, CONSTRUCT HEHE
Az|Azle J=

—

OntoBase2.0 2| Moz ARQ HE|
ARQ 287 HES &Z
5 22iAo F8 HMEE CHEaF 2Lt (fetchSize &

NS Zot, dIX0M T8 28

HO} XFAMBH ATS

- — 1=

A
e
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Constructor Summary

c and

SparqllQuery(String ip, int port, String serviceNans)

constructor

Sparalluery(String ip, int port, String servicelome, int fetchSize)
constructor

SparalQuery(String ip, int port, String serviceNane, int fetchSize, lona tineout)
constructor

SparalQuery(String ip, int port, String serviceNane, long timeout)

constructor

Method Summary

All Methods, Insfance 0ds Concrete Methods

Modifier and Type Method and Description

void close()

con.hp.ho! . jena. sparql . resultsst  SPARDLResu It executa(String query)
execute query

int. getFetchSize()
getfetch size

void setFetchSize(int fetchize)
set fetch size

| Methods inherited from class java.lang.Object

| zaumis, getviass, rustioge, notity, norifin, tostring, wait, wit, wit

[Z13 5.2 SparglQuery 2| method]

6) FHel
7h Select ¥ 2|
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* Sample Select Query

* [@author Administrator

E

public class SelectQuery {

public static void main(S5tring[] args) throws Exception {

// create sparqlQuery
string ip = “"localhost™;
int port = 9995;
String serviceName = “"defaultSerwvice™;

sparqlQuery sgq = null;

try 1
sq = new SparglQuery(ip, port, serviceName);

[/ create query string
StringBuffer sb = new StringBuffer();
sb.append(" PREFIX rdf:<http://vaw.w3.org/1999/82/22-rdf-syntax-ns#:");

sh.append(" PREFIX owl: <http://www.w3.org/2002/87/owls:");
sb.append(" SELECT *"};

sb.append(" WHERE");

sb.append(" {");

sb.append(" ?s rdf:itype owl:Class .");

sb.append(" }");

/! execute query
SPARQLResult result = sqg.ewecute(sb.toString());
if (result == null) {
throw new Exception(“Error: SPARQLResult is null™});
T else {
ResultSet rs = result.getResultSet();
int count = 8;
for (; rs.hasMext();) {
QuerySolution rb = rs.nextSolution();
System.out.println(rb.toString{));
count++;
1
system.out.println(">>> Result count=" + count);
¥
T finally {
if (sgq != null) {

sg.close();

}

[O1& 53 Select Query 2| Of|A]
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Lh Ask ¥z

* [@author Administrator

N

* Sample Ask Query

public class AskQuery {
public static woid main(String[] args) throws Exception {
{/ create SparglQuery
String ip = "localhost™;

int port = 9999;

String serviceName = “"defaultService™;

SparqlQuery sgq = null;

try {

sq = new SparqlQuery(ip, port, servicelame);

// create query string
StringBuffer sb = new StringBuffer();
append(” PREFIX rdf:<http://www.w3.org/1999/82/22-rdf-syntax-ns#:");

sh.
sh.,
sb.
sh,
sh.,
sh,
sh,

append

PREFIX owl: <http://www.w3.org/2082/07 owl#:");
ASK");
WHERE");
Y
?s rdf:type owl:Class .");
I

// execute query
SPARQLResult result = sq.execute(sb.toString());
boolean re = result.getBooleanResult();
system.out.println{">>> result=" + re);
} finally {
if (sq !'= null) {
sq.close();

h

[ 54 Ask Query 2| Of|Al]

ChH Construct &2l
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* Sample Construct Query

@author Administrator
& 4
public class ConstructQuery {
public static woid main(5tring[] args) throws Exception {
// create SparqlQuery
string ip = "localhost™;
int port = 9999;
string serviceName = "defaultService™;

SparglQuery sq = null;

try {
sq = new SparqlQuery(ip, port, serviceName);

// create query string

StringBuffer sb = new StringBuffer();

sb.append(” PREFIX rdf:<http://www.w3.0rg/1999/82/22-rdf-syntax-ns#:");
sb.append(” PREFIX owl: <http://www.w3.org/2002/07/owl#>");

sh.append(” PREFIX wine:<http://www.w3.org/TR/2083/PR-owl-guide-28031209 /winef>");

sh.append(” CONSTRUCT ");

sb.append(" {");

sh.append(” <http://test/testWiner wine:locatedIn ?o");
sh.append(” }");

sb.append(" {");

sh.append(” 75 rdfitype owl:Class .");

sh.append(” }");

// execute query
SPARQLResult result = sg.execute(sh.toString());
Model model = result.getModel();
if (model == null)
system.out.println("null™);
else {
model.write(new PrintWriter(System.out));

¥
T finally {
if (sq != null) {
sq.close();
¥

[12! 5.5 Construct Query 2| Of| ]

2h Describe #z2|
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* Sample Describe Query

F @author Administrator
E
public class DescribeQuery {
public static void main(String[] args) throws Exception {

// create SparqlQuery
String ip = "localhost”;
int port = 9999;
String serviceName = "defaultService";

SparglQuery sq = null;

try {
=q = new SparqlQuery(ip, port, serviceName);

f/f create query string
StringBuffer sb = new StringBuffer();
sh.append(" PREFIX rdf:<http://www.w3.org/1998/82/22-rdf-syntax-ns#>");

sh.append(" PREFIX owl: <http://www.w3.org/2002/87/owli=");
sh.append(" DESCRIBE ?s5");

sh.append(" {");

sh.append("” ?s rdf:type owl:Class .");

sh.append(" }");

{/ execute query
SPARQLResult result = sqg.execute(sb.toString());
Model model = result.getModel();
if (model == null)
System.out.println{"null™};
else {
model.write(System.out);

¥
} fimally {
if (sgq !'= null) {
sq.close();
¥

[12! 5.6 Describe Query 2| Of ]

4. X|@ =4 8 AHE oA

CtE2 SPARQL ZO|E floh ttefet 54 8 AL OfX SOoltt. EH AiAMieh Afef2 SPARQL

25 8l ARQ EME ot EZ HFYBICL
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4.1 SPARAQL : Basic Graph Patterns

rlo

E3|2 WEfo IHORM W4 = T 8 4 Tt W0 ASE

€2 JElZ BOTL) AS OM= Of2iet Zrh

o —

[Example Data & Query]

SPARQL O A= 7|2XQl Graph Pattern 2 AR50l H|E ™I} Graph Pattern
q

EsE 1t

@prefix foaf: <http://xmlns.com/foaf/0.1/> .
Data _:a foaf:name "Alice" .

_:b foaf:name "Bob" .

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?x ?name
WHERE

Query

?x foaf:name ?name .

}
[Query Result]
X name
_C "Alice"
d "Bob"
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4.2 SPARQL : Group Graph Patterns

SPARQL OME 7|2XQl Graph Pattern =9 &S AEs X

1o

ny
=l

Group Graph Pattern 2 & W2| Graph Pattern 50| 25 TH&ESH=

{} & MEJM O5S BAIH2ZE ®AHSICL AL OfX|= Ofzfet ZCt

=

[Example Data & Query]

>
0
mot
>

i
rm

@prefix foaf: <http://xmlns.com/foaf/0.1/> .
_:a foaf:name "Johnny Lee Outlaw" .

Data _:a foaf:mbox <mailto:jlow@example.com> .
_b foaf:name "Peter Goodguy" .

_b foaf:mbox <mailto:peter@example.org> .

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name ?mbox

Query WHERE

{ ?x foaf:name ?name .

?x foaf:mbox ?mbox }
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[Query Result]

name

mbox

"Johnny Lee Outlaw"

<mailto;jlow@example.com>

"Peter Goodguy"

<mailto:peter@example.org>

4.3 SPARQL : Variable Constraints

SPARQL Ol A= Graph Pattern LH2| H==0| CHSHA| FILTER 82 AFESIA HAS =

= AL 7| 2H 2= SPARQL O|M= CHYSt operator £ MS L F8 operator =

ChS Ot 2ot (5 XHMISH Li82 SPARQL AHIS

[Z=8 Unary Operators]

M)

Operator Type(A) Result Type

1A xsd:boolean xsd:boolean
+A numeric numeric

-A numeric numeric

BOUND(A) Variable xsd:boolean
isIRI(A) RDF Term xsd:boolean
isURI(A) RDF Term xsd:boolean
isBlank(A) RDF Term xsd:boolean
isLiteral(A) RDF Term xsd:boolean
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STR(A) literal simple literal
STR(A) IRI simple literal
LANG(A) literal simple literal
DATATYPE(A) typed literal IRI
DATATYPE(A) simple literal IRI
[Z=2 Binary Operators]

Operator Type(A) Type(B) Result Type
AllB xsd:boolean xsd:boolean xsd:boolean
A&&B xsd:boolean xsd:boolean xsd:boolean
A=B numeric numeric xsd:boolean
A=B simple literal simple literal xsd:boolean
A=B xsd:string xsd:string xsd:boolean
A=B xsd:boolean xsd:boolean xsd:boolean
A=B xsd:datetime xsd:datetime xsd:boolean
Al=B numeric numeric xsd:boolean
Al=B simple literal simple literal xsd:boolean
Al=B xsd:string xsd:string xsd:boolean
Al=B xsd:boolean xsd:boolean xsd:boolean
Al=B xsd:datetime xsd:datetime xsd:boolean

82

Linkod Data & Semantic wab Technalogy




A<B numeric numeric xsd:boolean
A<B simple literal simple literal xsd:boolean
A<B xsd:string xsd:string xsd:boolean
A<B xsd:boolean xsd:boolean xsd:boolean
A<B xsd:datetime xsd:datetime xsd:boolean
A>B numeric numeric xsd:boolean
A>B simple literal simple literal xsd:boolean
A>B xsd:string xsd:string xsd:boolean
A>B xsd:boolean xsd:boolean xsd:boolean
A>B xsd:datetime xsd:datetime xsd:boolean
A<= numeric numeric xsd:boolean
A<= simple literal simple literal xsd:boolean
A<= xsd:string xsd:string xsd:boolean
A<= xsd:boolean xsd:boolean xsd:boolean
A<= xsd:datetime xsd:datetime xsd:boolean
A>= numeric numeric xsd:boolean
A>= simple literal simple literal xsd:boolean
A>= xsd:string xsd:string xsd:boolean
A>= xsd:boolean xsd:boolean xsd:boolean
A>= xsd:datetime xsd:datetime xsd:boolean
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A*B numeric numeric numeric
A/B numeric numeric numeric
A+B numeric numeric numeric
A-B numeric numeric numeric
A=B RDF Term RDF Term xsd:boolean
Al=B RDF Term RDF Term xsd:boolean
sameTERM(A) RDF Term RDF Term xsd:boolean
langMATCHES(A, B) simple literal simple literal xsd:boolean
REGEX(String, Pattern) simple literal simple literal xsd:boolean
[Z=82 Trinary Operators]

Operator Type(A) Type(B) Type(C) Result Type
REGEX(String,

simple literal simple literal simple literal xsd:boolean

Pattern, FLAGS)

AHE OlM= ofeiel ZEt

[Example Data & Query]

Data

@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix : <http://example.org/book/> .

@prefix ns: <http://example.org/ns#> .
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‘book1 dc:title "SPARQL Tutorial" .
:book1 ns:price 42 .

‘book?2 dc:title "The Semantic Web" .

:book2 ns:price 23 .

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

SELECT ?title ?price

Query
WHERE { ?x ns:price ?price .

FILTER (?price < 30)

?x dctitle ?title .}

[Query Result]

title price

"The Semantic Web" 23

4.4 SPARQL : Optional Pattern Matching

-

SPARQL Ol M= Ciefet f2|di d-dS fISHAM Optional 7|9 =& STt Optional
© Optional 2&£0| IHAEICIH bind & ZE MMslD, - X| Q=CtH bind 7}

o
X @2 g Z20tS YGoth ARS8 OiF= otefet Zoh

LB - =2
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[Example Data & Query]

Data

@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix : <http://example.org/book/> .

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

:book1 dc:title "SPARQL Tutorial" .

:book1 ns:price 42 .

:book?2 dc:title "The Semantic Web" .

:book2 ns:price 23 .

Query

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX ns: <http://example.org/ns#>
SELECT ?title ?price
WHERE { ?x dc:title ?title .
OPTIONAL { ?x ns:price ?price .

FILTER (?price < 30) }

[Query Result]

title price

"SPARQL Tutorial"

"The Semantic Web" 23
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4.5 SPARQL : Matching Alternatives

SPARQL O A= CtEBt Graph Pattern 2| Z1ME =g

+
30
rir
N
or
mjo
>
Okl
e,
rir

UNION 7|9 =S MSSICt At o= otzfet Zo.

[Example Data & Query]

@prefix dc10: <http://purl.org/dc/elements/1.0/> .
@prefix dc11: <http://purl.org/dc/elements/1.1/> .

_:a dc10:title "SPARQL Query Language Tutorial" .

Data
_:b dc11:title "SPARQL Protocol Tutorial" .
_:c dc10:title "SPARQL" .
_.c dc11:title "SPARQL (updated)" .
PREFIX dc10: <http://purl.org/dc/elements/1.0/>
PREFIX dc11: <http://purl.org/dc/elements/1.1/>
Query

SELECT ?x ?y

WHERE { { ?book dc10:title ?x } UNION { ?book dc11:title ?y } }

[Query Result]

"SPARQL (updated)"
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"SPARQL Protocol Tutorial"

"SPARQL"

"SPARQL Query Language Tutorial"

4.6 SPARAQL : Sequences and Modifiers — Order By

SPARQL O|A&= Order by 7|HEE SollA Zote] =ME Z2-Y = ULt EDH desc(),
asc() °| optional order modifierg SoiAl & HEiE 2 5+ UCt £ EF

H2=0| bind = Z1H0| CHYst HEHZF 2 == U=0I, SPARQL 0| Al RDF Term AtO[2]

d8 =M ofgfiet 22 =AM2 AFE UL,

A.

C.

D.

dEE U0l e %
Blank Node

IRIs

RDF Literal

AL Oldl= ofHet &Ct.

[Example Data & Query]

Data

@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix : <http://example.org/book/> .
@prefix ns: <http://example.org/ns#> .

‘book1 dc:title "SPARQL Tutorial" .
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:book1 ns:price 42 .

‘book?2 dc:title "The Semantic Web" .

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

Query
WHERE { ?x dc:title ?name }

ORDER BY ?name

[Query Result]

name

"SPARQL Tutorial"

"The Semantic Web"

4.7 SPARQL : Sequences and Modifiers — Distinct

SPARQL O A& Distinct 7|RES S3M S5 2uatE MAY 5+ AUALEL A& HX=

otz et ZCt.

[Example Data & Query]

@prefix foaf: <http://xmins.com/foaf/0.1/> .

Data _x foaf:name "Alice" .

_x foaf:mbox <mailto:alice@example.com> .
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_y foaf:name "Alice" .

_ty foaf:mbox <mailto:asmith@example.com> .

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
Query SELECT distinct ?name

WHERE { ?x foaf:name ?name }

[Query Result]

name

"Alice"

4.8 SPARQL : Sequences and Modifiers — Offset and Limit

SPARQL O M= Offset 1t Limit 7|HEE A 2t 75 Mot = ACL AL

O = Ofeiet ZCt.

[Example Data & Query]

@prefix foaf: <http://xmlns.com/foaf/0.1/> .
_:x foaf:name "Alice" .

Data _1y foaf:name "Peter" .

_:z foaf:name "James" .

_k foaf:name "Robert" .
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PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name

WHERE { ?x foaf:name ?name }

Query
ORDER BY ?name

OFFSET 1

LIMIT 2

[Query Result]

name

"James"

"Peter"

4.9 SPARQL : RDF Datasets - Graph

SPARQL Ol M= CIfet RDF Dataset 22 S E HO|7t 7SI} OntoBase2.0 OlA=
Service @ Store 2H= HA|XQl LXZ E3{A RDF Dataset S X|HC} S Ut
Service Lo 2E Store Of CHSHAl EC|7t 7I=5HH, ZFZE2| RDF Dataset = Store 2|
T2t OfHEICEH EDH 2 Service Ol= 7|2 Store 7t EXMSHAM 2Tt RDF Dataset =

X|EotX| Y= 2= 712 Store & U222 HOE ALt 42Z42| Store 2| Graph
7

Name 2 CtS1t Z2 =2 HoIx|0f UL} : <file:///ontobase/{Service B}/{Store H}>

AHE O|Al= ofHet ZCt
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[Example Data & Query]

# Default Graph — defaultService/defaultStore

@prefix foaf: <http://xmins.com/foaf/0.1/> .
_:x foaf:name "Alice" .

_:x foaf:name "Peter" .

Data
# Other Graph — defaultService/test

# Graph Name - <file:///ontobase/ defaultService/test>
@prefix foaf: <http://xmins.com/foaf/0.1/> .

_y foaf:name "Peter" .

# Graph Name - <file:///ontobase/ defaultService/defaultStore>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name

WHERE { ?x foaf:name ?name

Query

Graph <file:///ontobase/ defaultService/test>

{?x foaf:name ?name}

[Query Result]

name

"Peter"
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4.10 ARQ Extension Option : All Variable

>
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>
oo
il
Hd
rin
rE
als
=2
)
rot
Y
K
i

ST AFE OAl= of2iet &bt

[Example Data & Query]

@prefix foaf: <http://xmlns.com/foaf/0.1/> .

_:x foaf:name "Alice" .

Data _ty foaf:name "Peter" .

_:z foaf:name "James" .

_k foaf:name "Robert" .

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
Query SELECT *

WHERE { ?x foaf:name ?name }
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[Query Result]

X name
_wvl "Alice"

V2 "Peter"

3 "James"

4 "Robert"

4.11 ARQ Extension Option : Count

ARQ O£ “count” 7|YEZ AFRSI0] BZ=0] CHEH ZAmp 74

7ls& MESLE AHE OF= oraiet 2L,

+8 712

rr

(o]
AA

[Example Data & Query]

@prefix foaf: <http://xmins.com/foaf/0.1/> .

_:x foaf:name "Alice" .
Data _y foaf:name "Peter" .
_:z foaf:name "James" .

_k foaf:name "Robert" .

PREFIX foaf: <http://xmIns.com/foaf/0.1/>

Query SELECT (count(*) as ?cnt)

WHERE { ?x foaf:name ?name }
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[Query Result]

cnt

4.12 ARQ Extension Option : Group By

ARQ OM= Z1tE &7 B0 TisiM Grouping & &= UESF Group By 7|R1EE

Mot Eot Having &M 7|AEE SAHM M0l 7HSSICE AR M= Ofzf 2t

ZLCh

[Example Data & Query]

@prefix foaf: <http://xmlins.com/foaf/0.1/> .

_:a foaf:name "Johnny Lee Outlaw" .

_:a foaf:mbox <mailto:jlow@examplel.com> .

WHERE

{ ?x foaf:name ?name .

Data
_a foaf:mbox <mailto:jlow@example2.com> .
_b foaf:name "Peter Goodguy" .
_:b foaf:mbox <mailto:peter@example3.org> .
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name

Query
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?x foaf:mbox ?mbox }

GROUP BY ?name

HAVING (count(?mbox) > 1)

[Query Result]

name

"Johnny Lee Outlaw"

4.13 ARQ Extension Option : Let

ARQ M= EF B0 TisiA Yoz 4tE &Y 7tSOIER Let 7|9 EE MSLL

ALE Oild= ofeiet Ztt.

[Example Data & Query]

Data _x foaf:name "Alice" .

_ty foaf:name "Peter" .

@prefix foaf: <http://xmins.com/foaf/0.1/> .

PREFIX foaf: <http://xmlIns.com/foaf/0.1/>
SELECT ?name, ?z

Query
WHERE {

?x foaf:name ?name
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let (?z:=1)

}
[Query Result]
name z
"Alice" 1
"Peter" 1

4.14 ARQ Extension Option : Sub Query

ARQ OIME XL = Chfet Ho| YH0| 7ts5t==E Sub Query T-2& X|&SHCE

ALE OilM= ofziet &tk

[Example Data & Query]

@prefix foaf: <http://xmins.com/foaf/0.1/> .
_:a foaf:name "Johnny Lee Outlaw" .

_:a foaf:mbox <mailto:jlow@examplel.com> .

Data
_:a foaf:mbox <mailto:jlow@example2.com> .
_:b foaf:name "Peter Goodguy" .
_b foaf:mbox <mailto:peter@example3.org> .
Query PREFIX foaf: <http://xmlIns.com/foaf/0.1/>
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SELECT ?name

WHERE

{ ?x foaf:name ?name .

{SELECT ?x WHERE {?x foaf:mbox ?mbox}}

[Query Result]

name

"Peter Goodguy"

"Johnny Lee Outlaw"

"Johnny Lee Outlaw"

4.15 ARQ Extension Option : Filter Functions

ARQ £ CYstn S 2| He|E IsiM 7[2X 2l SPARQL operator 2|0f TP function
2to|22{2|E2 HMITHCh AMBXb= ARQ function 2tO[E2{2[2F XPath H XQuery function
2t0|22{2|E A8 = QUL ARQ function 2t0|E2{2|9| HJAHO|AE
<http://jena.hpl.hp.com/ARQ/function#> 0|11, XPath 2 XQuery function 2t0[E2{2[2]

H AL O]AE <http://www.w3.0rg/2005/xpath-function#> O|Ct EESH YHPH O 2 ARQ function
2to|22{2|o| Za|EAE afn 8 AMESII XQuery function 2H0|E2{2|2] HJAHO|AE fn &

AHESHCE

AH2 7H53t Function 2l0|E 22| 222 Ct21 2t



[String Functions]

Function Name

Description

afn:substr(string, startindex [endindex])

afn:substring(string, startindex [endindex])

afn:strjoin(sep, string ...)

string 2 sep T=AE 7t gt

ZutE 2| Ho

afn:shalsum(resource)

Literal O|Lt URI 2] SHA1 checksum &

Adtel 2IE 2| EStC

. ' string O| substr & Z&SH=X| & E
fn:contains(string, substr)
Bl AESHT}
. , string O] match 2 A& E[EX| OJEE
fnistarts-with(string, match)
Bl AESHTE
string O match 2 ELt&=X| R E

fn:ends-with(string, match)

HAESHCE

fn:string-length(string)

string 2| Z0|E 2|H3trCt

fn:lower-case(string)

string = lower-case SiAl 2|3t

fn:upper-case(string)

string 2 upper-case SilAl 2| EHBICE

fn:matches(string, pattern |, flagsj)

string O CHSHA Regular Expression Match

£ BlAEDC}

fn:concat(string, ...)

njo

S =
AZS 2NE

—

n

SIohct

string &

fnisubstring(string, begin [,/length])

string 2| substring & 2|E L}
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[Mathematical Functions]

Function Name

Description

afn:min(num1, num2)

5 7H2] Number &0 22 S A0}

B3I},

—

o

ok

afn:max(num1, num2)

T 782 Number S0 2 A2 Ot

EfSHLY,

—

i)

afn:pi() Pl 22 XSD Double Y22 2|HHC}
afne() E 22 XSD Double ¥2o 2 Z|EHTIC}

fn:round(v)

Number v 2| round Z}2 2|EstC}

(ZHE 72 integer @)

Number v 2| abs ZtS 2| stC

fn:abs(v)

(ACHZh

Number v 9| floor 2t2 E|E L}
fn:floor(v)

(vELCH 22 Z|Cf integer &)

Number v 9| ceiling {2 2lEHSHC}
fn:ceiling(v)

(vECH 2 |2 integer )

[Boolean Functions]

Function Name

Description
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fn:boolean(value)

value 2| 9§83t Boolean 4= 2|ETICE

fn:not(value)

value ©| R&%t Boolean %t2| negation #t=

2| S oL,

[RDF Graph Functions]

Function Name

Description

afn:bnode(?x)

afn:localname(?x)

H x 7b IRl 2t localname & E|E$ICE.

afn:namespace(?x)

M= x 7F IRl 2t namespace € 2|E$HCE

[Miscellaneous Functions]

Function Name

Description

afn:now()

STl A|ZHS XSD datatime @S2 2|EHC}

AHE OlM[= ofeiel ZCt

[Example Data & Query]

_:x foaf:name "Alice" .

@prefix foaf: <http://xmins.com/foaf/0.1/> .

Data @prefix afn: <http://jena.hpl.hp.com/ARQ/function#> .
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PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name, 7z

WHERE {

Query

?x foaf:name ?name

let (?z := afn:now())

[Query Result]

name z

"Alice" "2011-08-05T01:39:24.4847" A Axsd:dateTime

4.16 ARQ Extension Option : Filter Forms - IF

Filter Form 2 function 1t R A2t operator 2A{ Filter L} LET(assignments), Select +20iAf
2 HM3S3Hot

AHE 7HSSICH ARQ OlM+&= 3A IFQF COALEASE 2| 27tX| £&F2| Form 8

IF Form 2 3702 Argument & ZHX|=0l, & R OfFHEQ| Boolean ZIHO| [tAf ZAut7t

true O|H & HRf Ol HEE 2|EHSIL, false O|H A & Ol HEZE 2|EHBICH

Ct=2 IF Off Cieh off A|ofLCf.

[Example Data & Query]

Data @prefix foaf: <http://xmins.com/foaf/0.1/> .
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@prefix fn: <http://www.w3.0rg/2005/xpath-function#> .
_x foaf:name "Alice" .

_1y foaf:name "Peter" .

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name, 7z

WHERE {

Query

?x foaf:name ?name .

let (?z := if(fn:boolean(1), 10, 100))

}
[Query Result]
name 4
"Alice" 10
"Peter" 10

4.17 ARQ Extension Option : Filter Forms - COALESCE

COALEASE Form 2 0{2{ 7HS| ®5= Argument & 7IX|=0|, B OfFHE Z|AE FO|A

71 AN EFE U2E bound EHe B0 ¢f2 2[HDCL

CH22 COALEASE Of CH$F offX|o|C}.

103




[Example Data & Query]

@prefix foaf: <http://xmlins.com/foaf/0.1/> .
Data _:x foaf:name "Alice" .

_y foaf:name "Peter" .

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name, 7z

WHERE {

Query

?x foaf:name ?name .

let (?z := coalesce(?name, ?x))

[Query Result]

name z

"Alice" "Alice"

"Peter" "Peter"

4.18 ARQ Extension Option : Property Paths

ARQ OM&= CtYot ZolZ MH0| 7tsdt=E 8% 7|52l Property Path £ MS2HCE.
Property Path = & 12X L& AtO|Q] B E 7t53%t ZEE YsHt o S0 LUtHQl E2E
mjE ol ZL= ZO|7t 12 Property Path O|Ct. ARQ OlAM= O| Property Path & At&35}t0

Ho| R0 HE8E £ UCE OE =9 foaf:knows/foaf:name 1t Z2 Property Path = S}FLEO|

104



"knows" EHA|2t

Property Path Of Cist CtHQF

[Property Path Syntax]

HZE A2l name

FE2E ofO[gCt

rlo

Ctgah ZCt

Syntax Form

a

uri URI & prefixed name ZA| T{A2| Z0|& 10|C},
Reverse I§(object 2t subject & MZ HFO
Aelt
X3t
/ Property Path 2| J1&& HDICE (Bracket 22 ZHMEA]
elt)
(e HHABICE)
sequence IAE EF(elt] F0 elt2 7} Lt2E THA S
elt1 / elt?
o|o|gtLt)
elt1 /A elt?2 O = B (elt1 20 reverse elt2 7t
elt! * elt2
LI = DfAE o|O|BtCt)
alternative TNAE HP(elt1 £E elt2 A -BE 7tsSt
elti [ elt2
Ijf )
elt* 170 Ol EX{ot= elt T
elt+ 071 Ol EXSt= elt T
elt? 0 = 170 EX3t= elt T
eltinmj n o m AO[Q| 7i=7} EX|St= elt DA
elt{n} n7l EX5t= elt THA
elt{n} n7l Ol EXiSt= elt THA

105




elt{,n}

n7h OS5t EXSt= elt fA

luri

uri 7t Ot 2E TfA

NuriTf...JuriN)

uri 2[AE S0| ofd 2E I~

CHE 2 Property Path Off CHEE Of &l O|Ct.

[Example Data & Query]

Data

@prefix foaf: <http://xmins.com/foaf/0.1/> .
_:a foaf:name "Johnny Lee Outlaw" .

_a foaf:mbox <mailto;jlow@examplel.com> .
_:a foaf:mbox <mailto:jlow@example2.com> .
_b foaf:name "Peter Goodguy" .

_b foaf:mbox <mailto:peter@example3.org> .

Query

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?x, ?z
WHERE {

?x Ifoaf:mbox ?z .

[Query Result]
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_wvl

"Johnny Lee Outlaw"

vl

"Peter Goodguy"
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Chapter 6. TroubleShooting

1. OntoBase2.0 Server

1.1 Q-1: MH & Al Hz22|7} £FeLCt (OutOfMemory
0l 1)

1) #el

Jh MHTE Al LR K227t 253 290 LA

2) offAxH
7h MHTE Al T2 HZ2|E 250 =Lt
L}) $SERVER_HOMEWbin C|ZE2|0] startupServer Lt HCH

CH Java M8 M Z0| -Xms512m —-Xmx1024m I} Z0| 22| 3 7|E SEA|F

-

Ct.

M

A -Xms &Estes £A37(9] HEE
B. —Xmx Z2Ydt= Z[iA 7|9 HZ2|

2h) Of7|M Xmx @t O 2Ee = gl 420 = $SERVER_ HOMEWsetting Ofzie| 2t
2E0 CIMEZ|Q] AEO0F properties & ZO0l 7HA|A7|E ZOFEL}. (rep.cacheSize

2! index.cacheSize)

12 Q-2 HOIE WE 0| N ZX Z2 3 o247}
WAL C
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7h Hlojg 2= Jo MHE ZH FEHS B0, WFH mHE Ho[E 7t MM

off 27} LY.

Il

2) oi@M
7h MHE ZEDLC.
Lh) $SERVER HOMEWstore CIHMEZ|S] ZE MYUS ZM Ardeict (mrol 7% 7|
20 AEO0 XHE +S2E clear 5HO{OFEt L}
Ch MHE TjA|ZfSHCH

2h) 2L

i

M A

—

2. OntoBase2.0 Manager

21 Q-1: Z2|=+4 239 mojX[o] F£ = Cr3a 22

HIAX|7} LEEFELICE

http//192.168.0.16:3080 H|0|X] &E: =5

I You cannot access the server. Check the server condition.
&

fat
0

i
r

[18 6.1 2302 HO[X| & o2 =HH]
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7h ZEl=ToM Mz F&H0| 2ot dR0 Tl

Lt 38 S8 ZS0|X|2 A LIS = fo|EfHo]

ne
0%

=
27h MH[A 0| ot 3R0=

2) sz

7h)

LH)

I:|-)

$MANAGER_HOME/WEB-INF/classes/setting.properties LtS =OISCH a &4
30| databasexx 2 AlEEZ|E &5 T ip, port @52 2 QIPCE OntoBase2.0 MH =
HIO|E{HO|A2] % |P FAQF OntoBase20 AHQl 1P FAI LX[B}H7
{0 database.connectip F&7F OntoBase2.0 AH{Z} MAX|E ofo|m FA}
LX|St=X| =QI5H0{OF BiCt,

$MANAGER_HOME/include/setting,jsp It¥S =QIotCt  O|R0|A = OntoBase2.0
HE|MHzo| YL HEE =0l

= -

it
4

ALt 2HeF OntoBase2.0 2| A 2| manager

ZEE 7|2 9995 7t Ot CHE mERIS 2 dHESIACHH O] jsp LAOM B

-

S g

35| EB ZRO0|X|T o HHHZE SHAZX| %2 ZS OntoBase20 A{H{Q
S5 RFFE Tt Ontobase2.0 MH{ Q| DB 7t &5t QUX| QfCHH

™A $SERVER_HOMEWbin CIHEZ|9| shutdownDB LS AL [ O|E{H| 0|2

MHIAE EX|$t = CFA| $SERVER_HOME Wbin C|EEZ|9| startupDB IHYS

2o YHCIE E HO|EHO|AF AIZBHCL

22 Q-2: 2= MH M2l Synchronization €= 0iA]
MH|ALE 2E0] A% / SEA|
java.lang.NullPointerException 277} &’ddl= E%

1) &

)

OntoBase2.0 MH7t X o= A|ZE[X| UUS EF 2
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L) =5e=2E MHA B2 AENHE FII5t 22 0[0 ME 2t MH|AR AEOT}
HESECSE EEE|0 M MHAT SHEA M3gds e 49 2

[ PERS:

7)) OntoBase2.0 & XA|ZSHO] MH7ZF HAE =2 A[Z0| E|=X| Zolstrt

Lh M= dodH2z AXEYA=0 MHAL 2B AS¥ez #E RE
LUSIH e[ E SHAM HE MHA 52 AENE AMA|SHC

Ch #2[=7E SiAM sied MHA =22 AENE Fd AXStD OntoBase20 =

2h)

EI|-)

HEESHH M7 YR o2 A|ZO0| E|l=X| &olgtet,

S MHA 22 AEOZL Fi MAEX Y= d9 AMEXs AHH
$ONTOBASE_HOME/setting/store.properties It HASIY ofet AH[A B
A2EO0FEEE  AMN|DHCH

Oteh of

AE0 HE AMXA $ONTOBASE_HOME/setting/ 24

MME MHA EEEHI $ONTOBASE_HOME/store/ ZC{OF2{0 EXsH=
S AfA|otot. (0|82 CIOIEE CHA| ZESHO{OF Btrt)
Z X of

CHsH M= OntoBase2.0 7|& X|QEo=Z
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A. Rule File

v Prefix. 2 LtYOIM AtEEl= Z2[HA HO
v Axiom: 7t Axiom H9|
v Rule: B8 & FO|(SWRL 2%)

v Comment: # 2XI2 A|ZE

Lh Rule o +4

v SWRL 2 AM23}I0] 22 MO|stH SWRL 2| Human Readable SyntaxS Arg2dsto] 2zt

E2 "ol (http://www.w3.0rg/Submission/SWRL/ & Zx)

v" SWRL Human Readable Syntax
v" [{Rule Name}: {LHS(Body)} -> {RHS(Head)}]
v {Rule Name}: £9| 0|2

v {LHS(Body)}: E°| antecedentZA{, atom =2 atom 2| Mo Z L Zt atom &
2 N BAE AMESHe gEg
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http://www.w3.org/Submission/SWRL/

v {RHS(Head)}: 9| consequentZA{, atom 2 atom 2| o2 P4 Zt atom

A 2RE ARESHO Y

=
= [

rlo

v Example

v [rdfs9: rdfs:subClassOf(?x, ?y) ~ ?x(?a) A notEqual(?x, ?y) -> ?y(?a)]

Prefix 9|

prefix rdf: <http://wm.wd. org/1999/02/22-rdf-avntax -nag-
prefix rdfs: <http: Sfwiw. wa, org/2000/0) frdf-schenass

awion rdf:type rdf:type rdf:Property
axion rdf:type rdfs:idomain rdfs:Resource

e Rule 9|: SWRL &
[edfs2: rdfs:domaini?p, #c) * pi2x, 2y -»= o))
[edfs3: rdfs:range(sp, #c) * 7pl#x, 2v] = 2cizy)]
[rdfsh: rdfsz:isubPropertylfira, ?b) *~ rdfs:isubProperty0f(?h, 2c1 -> rdfsisubProperty0fira, o))
[£dfs7: rdfsz:subPropertylfisp, ?q) ~ ?pi{?a, ?b) ~ notEqual(?p, 2q) -> 2qi?a, ?h)]

[rdfsd: rdfz:Clazs(ra) -> rdfz:sublClazs0f(?a, rdfs:Resource)]

[£dfs9: rdfa:raubClasa0fi2x, 2¥) & 2x0(?a) ~ notEcqual (¢, v -> 2v(?a)]

[rdfsll: rdfs:subClass0fiza, #b) * rdfs:subClass0£(?b, #c) -» rdfs:sublClass0fiza, 7o)]
[edfslZ: rdfs:ContainerMembershipPropertyix) -» rdfs:subProperty0f(#x, rdfs:mewber)]

[£dfsl3: rdfs:Datatype(?x] -» rdfs:subClass0f(sx, rdfs:Literal)]

AN

Rule Name LHS(Body) RHS(Head)

L]

v A2E HES E THE - A2"-0M HSote

7 =
RBOHO MEIS A4 Al0] 2 22 +F 92 MesiA A8 Jhsoith (3 £E 4
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v rdfs.rules
v owl_low.rules
v owl_middle.rules

v' owl_high.rules

Ch AFEA 82 & nie

v AKX Rule 2 SWRL 9

=
Alﬁ% = =

1_J.|-0|

g oY ool NF LY S52 HOA A8 7t
She wHe 9o B2 A1l B TS| BXE BE

7h A|A”IOIM MBS 7|20 E M2 24 FE £F HE 474 ot I otrt
v rdfs.rules

v owl_low.rules

v owl_middle.rules

v' owl_high.rules

Lh AIAERION XM3Shs 71280 & ool 2t =2 +=F2 ofzfet Zrt

Type Rule Name rdfs.rules | o1 low.ru | owl middle | owl_high.r
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les .rules ules
rdf1_rdfs4a_4b @] - - -
rdfs2 O @) @] @)
rdfs3 @) O @) @)
rdfs5 o) O ) @)
rdfs7 o @) @) @)
rdfs8 O - - -
rdfs9 @) @) @) @)
rdfs
rdfs11 o) O @) O
rdfs12 @) O ) O
rdfs13 o O @) )
rdfs_ext1 @] (0] O 0]
rdfs_ext2 @] (0] O 0]
rdfs_ext3 O 0O @] O
rdfs_ext4 O 0O @] O
thing thing O O O
sameAs] O O O
sameAs2 O O O
sameAs
sameAs3 - ) @)
sameAs4 - ) @)
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inverseOf

symmetricP

roperty

functionalP

roperty

inverseFun

ctional

transitive

equivalent

sameAs5 0]
inverseOf1 o]
inverseOf11 o]
inverseOf2 @)
inverseOf3 O
inverseOf4 0
symmetricProperty

O
1
symmetricProperty o
2
functionalProperty

@]
1
functionalProperty

@)
2
inverseFunctional 0
inverseFunctional2 0
transitiveProperty O
equivalentClass1 O
equivalentClass2 O
equivalentProperty o
1
equivalentProperty o
2
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allvaluesfr | @llValuesFrom?1 !
om allValuesFrom?2 ;
someValue someValuesFrom1 i
sFrom someValuesFrom?2 .

allDifferent1 i
allDifferent

allDifferent2 i

minCardinality1 :
cardinality | minCardinality2 .

maxCardinality1 ;

oneOf1 i
oneOf

oneOf2 i

unionOf1 i
unionOf

unionOf2 i

hasValue1 i

hasValue2 i
hasValue

hasValue3 i

hasValue4 i
disjointWit o .

disjointWith1 i
h
intersection intersectionOf1 .
Of intersectionOf2 .
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intersectionOf3 - - 0] (@]
intersectionOf4 - - 0] (@]
[E 25 A1 ALY XS & ool 7]
CH Rule Entailment
Rule Name if E contains then add
7p(?x, ?y) rdf:Property(?p)

rdf1_rdfs4a_4b

rdfs:Resource(?x)

rdfs:Resource(?y)

rdfs2

rdfs:domain(?p, ?c)

p(?x, ?y)

?2¢(?x)

rdfs3

rdfs:range(?p, ?c)

p(?x, ?y)

2c(?y)

rdfs5

rdfs:subPropertyOf(?a, ?b)
rdfs:subPropertyOf(?b, ?c)
notEqual(?a, 7b)
notEqual(?b, ?c)

notEqual(?a, ?¢)

rdfs:subPropertyOf(?a, ?c)

rdfs7

rdfs:subPropertyOf(?p, ?q)

?p(?a, ?b)

?q(7a, ?b)
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notEqual(?p, 7q)

rdfs:Class(?a) rdfs:subClassOf(?a,

rdfs8
rdfs:Resource)

rdfs:subClassOf(?x, ?y) ?y(?a)
rdfs9 ?x(?a)

notEqual(?x, ?y)

rdfs:subClassOf(?a, ?b) rdfs:subClassOf(?a, ?c)

rdfs:subClassOf(?b, ?c)
rdfs11 notEqual(?a, ?b)

notEqual(?b, ?c)

notEqual(?a, ?¢)
dfe1 rdfs:ContainerMembershipProperty(?x | rdfs:subPropertyOf(?x,
rdfs

) rdfs:member)
rdfs13 rdfs:Datatype(?x) rdfs:subClassOf(?x, rdfs:Literal)

rdfs:domain(?p, ?x) rdfs:domain(?p, ?y)
rdfs_ext1

rdfs:subClassOf(?x, ?y)

rdfs:range(?p, ?x) rdfs:range(?p, ?y)
rdfs_ext2

rdfs:subClassOf(?x, ?y)

rdfs:domain(?p, ?c) rdfs:domain(?x, ?c)
rdfs_ext3

rdfs:subPropertyOf(?x, ?p)
rdfs_ext4 rdfs:range(?p, ?c) rdfs:range(?x, ?c)
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rdfs:subPropertyOf(?x, ?p)

thing1 owl:Class(?¢) rdfs:subClassOf(?c, owl:Thing)
owl:sameAs(?a, ?b) owl:sameAs(?a, ?c)
owl:sameAs(?b, ?¢)
sameAs1
notEqual(?a, ?b)
notEqual(?b, ?c)
owl:sameAs(?x, ?a) ?p(?a, ?b)
sameAs2 owl:sameAs(?y, ?b)
p(?x, ?y)
owl:sameAs(?p, ?q) 29(?x, ?y)
7p(?x, ?y)
sameAs3
notEqual(?p, 7q)
notEqual(?p, owl:sameAs)
owl:sameAs(?x, ?y) ?p(?y, ?2)
p(?x%, 72)
sameAs4
notEqual(?x, ?y)
notEqual(?p, owl:sameAs)
owl:sameAs(?x, ?y) ?p(?z, ?y)
?p(?z, 7X)
sameAs5

notEqual(?x, ?y)

notEqual(?p, owl:sameAs)
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owl:inverseOf(?p, ?q) ?q(?b, 7a)
inverseOf1

?p(?a, ?b)

owliinverseOf(?p, ?q) ?p(?b, 7a)

inverseOf11

?q(?a, ?b)

owliinverseOf(?p, ?q)

rdfs:range(?q, ?0)

inverseOf2

rdfs:domain(?p, ?¢)

owlinverseOf(?p, ?q) rdfs:domain(?q, ?¢)
inverseOf3

rdfs:range(?p, ?¢)
inverseOf4 owl:inverseOf(?p, ?p) owl:SymmetricProperty(?p)

symmetricProperty

1

owl:SymmetricProperty(?p)

7p(?x, ?y)

?p(?y, 7x)

symmetricProperty

2

owl:SymmetricProperty(?p)

owl:inverseOf(?p, ?p)

functionalProperty1

owl:FunctionalProperty(?p)
?p(?a, ?b)

?p(?a, 70

notEqual(?b, ?¢)

notEqual(?p, rdfitype)

owl:sameAs(?b, ?¢)

functionalProperty?2

owl:FunctionalProperty(?p)

owl:inverseOf(?p, ?q)

owl:InverseFunctionalProperty(?q

)

inverseFunctional1

owl:InverseFunctionalProperty(?p)

owl:sameAs(?b, ?¢)
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?p(?b, 7a)
?p(?c, ?a)
notEqual(?b, ?c)

notEqual(?p, rdfitype)

inverseFunctional2

owl:InverseFunctionalProperty(?p)

owlinverseOf(?p, ?q)

owl:FunctionalProperty(?q)

transitiveProperty

owl:TransitiveProperty(?p)
?p(?a, ?b)

?p(?b, ?¢)

notEqual(?a, ?b)

notEqual(?b, ?c)

?p(?a, 70

equivalentClass1

owl:equivalentClass(?x, ?y)

notEqual(?x, ?y)

rdfs:subClassOf(?x, ?y)

rdfs:subClassOf(?y, ?x)

equivalentClass2

rdfs:subClassOf(?x, ?y)
rdfs:subClassOf(?y, ?x)

notEqual(?x, ?y)

owl:equivalentClass(?x, ?y)

equivalentProperty

1

owl:equivalentProperty(?p, ?q)

notEqual(?p, 7q)

rdfs:subPropertyOf(?p, ?q)

rdfs:subPropertyOf(?qg, ?p)

equivalentProperty

2

rdfs:subPropertyOf(?p, ?q)
rdfs:subPropertyOf(?q, ?p)

notEqual(?p, 7q)

owl:equivalentProperty(?p, ?q)
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allValuesFrom1

owlallValuesFrom(?x, ?y)
owl:onProperty(?x, ?p)
?x(?a)

?p(?a, ?b)

?y(?b)

allValuesFrom?2

owl:onProperty(?r, ?p)
owl:allValuesFrom(?r, ?c)
owl:onProperty(?s, ?q)
owl:allValuesFrom(?s, ?d)
rdfs:subPropertyOf(?p, ?q)

rdfs:subClassOf(?d, ?c)

rdfs:subClassOf(?s, ?r)

someValuesFrom1

owl:someValuesFrom(?x, ?y)

owl:onProperty(?x, ?p)

?y(?q)

?p(?a, ?q)

?x(?a)

someValuesFrom?2

owl:onProperty(?r, ?p)
owl:someValuesFrom(?r, ?c)
owl:onProperty(?s, ?q)
owl:someValuesFrom(?s, ?d)
rdfs:subPropertyOf(?q, ?p)

rdfs:subClassOf(?d, ?c)

rdfs:subClassOf(?s, ?r)

allDifferent1

owl:distinctMembers(?x, ?m)

owl:distinctMembers(?x, ?n)
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rdf:rest(?m, ?n)

notEqual(?n, rdf:nil)

allDifferent2

owl:distinctMembers(?x, ?m)
owl:distinctMembers(?x, ?n)
rdf:first(?m, ?i)

rdf:first(?n, 7))

notEqual(?n, ?m)

notEqual(?j, ?i)

owl:differentFrom(?i, ?j)

minCardinality

owl:onProperty(?r, ?p)

owl:minCardinality(?r,

"1"A Axsd:nonNegativelnteger)

?p(?i, 7))

2r(?i)

minCardinality2

owl:onProperty(?r, ?p)
owl:someValuesFrom(?r, ?c)
owl:onProperty(?s, ?q)

owl:minCardinality(?s,

"1"A Axsd:nonNegativelnteger)

rdfs:subPropertyOf(?p, ?q)

rdfs:subClassOf(?r, ?s)

maxCardinality1

owl:onProperty(?r, ?p)

owl:maxCardinality(?r,

"1"A Axsd:nonNegativelnteger)

r(?i)

owl:sameAs(?j, 7k)
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2p(%i, 7))
2p(%i, 7K)

notEqual(?j, ?k)

owl:oneOf(?¢c, ?m)

owl:oneOf(?m, ?n)

oneOf1 rdf:rest(?m, ?n) rdfs:subClassOf(?m, ?c)
notEqual(?n, rdf:nil)
owl:oneOf(?¢, ?m) ?¢(?))
oneOf2
rdf:first(?m, ?i)
rdf:rest(?x, ?y) owl:unionOf(?x, ?y)
unionOf1 owl:unionOf(?c, ?X) rdfs:subClassOf(?x, ?¢)
notEqual(?y, rdf:nil)
owl:unionOf(?¢c, ?x) rdfs:subClassOf(?a, ?c)
unionOf2
rdf:first(?x, ?a)
owl:hasValue(?c, ?y) ?2¢(?x)
hasValue1 owl:onProperty(?c, ?p)
p(?7x, ?y)
owl:hasValue(?x, ?y) ?p(?a, ?y)
hasValue2 owl:onProperty(?x, ?p)
?x(?a)
owl:onProperty(?r, ?p) rdfs:subClassOf(?s, ?r)
hasValue3

owl:hasValue(?r, ?i)
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owl:onProperty(?s, ?q)
owl:hasValue(?s, ?i)

rdfs:subPropertyOf(?q, ?p)

hasValue4

owl:onProperty(?r, ?p)
owl:hasValue(?r, i)
?¢(?i)

owl:onProperty(?s, ?q)

owl:someValuesFrom(?s, ?c)

rdfs:subPropertyOf(?p, ?q)

rdfs:subClassOf(?r, ?s)

disjointWith1

owl:disjointWith(?c, ?d)
?2¢(?x)

7d(?y)

owldifferentFrom(?x, ?y)

intersectionOf1

owl:intersectionOf(?c, ?x)

rdf:first(?x, ?y)

rdfs:subClassOf(?c, ?x)

rdfs:subClassOf(?c, ?y)

intersectionOf2

rdf:rest(?x, ?y)
owl:intersectionOf(?c, ?x)

notEqual(?y, rdf:nil)

owl:intersectionOf(?x, ?y)

intersectionOf3

rdf:first(?b, ?¢)

rdf:rest(?b, rdf:nil)

owl:intersectionOf(?z, ?b)

?¢(?i)

?b(?i)
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intersectionOf4

rdf:first(?b, ?¢c)

?¢(?i)

?b(?i)

owl:intersectionOf(?n, ?b)

n(?i)

[E &% A-2 Rule Entailment]

2h) SWRL Built-Ins

Built-Ins Type Applied

equal O
notEqual @)
lessThan o)

Comeparisons
lessThanOrEqual O
greaterThan @)
greaterThanOrEqual @)
add O
subtract O
multiply O

Math
divide @)
integerDivide @)
mod @)
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pow @)
unaryPlus @)
unaryMinus @)
abs O
ceiling O
floor @)
round O
roundHalfToEven O
sin O
cos @)
tan @)
Boolean Values booleanNot O
stringEquallgnoreCase @)
stringConcat @)
substring @)
stringLength O
Strings
normalizeSpace @)
upperCase O
lowerCase O
translate O
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contains

containslgnoreCase @)
startsWith @)
endsWith 0
substringBefore O
substringAfter @)
matches O
replace O
tokenize O
yearMonthDuration O
dayTimeDuration @)
dateTime O
date @)
time @)
Date, Time and Durations addYearMonthDurations O
subtractYearMonthDurations O
multiplyYearMonthDuration O
divideYearMonthDurations O
addDayTimeDurations @)
subtractDayTimeDurations O
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multiplyDayTimeDurations O
divideDayTimeDuration @)
subtractDates @)
subtractTimes O
addYearMonthDurationToDateTime O
addDayTimeDurationToDateTime @)
subtractYearMonthDurationFromDateTime O
subtractDayTimeDurationFromDateTime O
addYearMonthDurationToDate O
addDayTimeDurationToDate O
subtractYearMonthDurationFromDate O
subtractDayTimeDurationFromDate @)
addDayTimeDurationToTime @)
subtractDayTimeDurationFromTime @)
subtractDateTimesYieldingYearMonthDuration @)
subtractDateTimesYieldingDayTimeDuration O
resolveURI O
URIs
anyURI @)
listConcat -
Lists

listintersection
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listSubtraction

member

length

first

rest

sublist

empty

[ £5 A-3 SWRL Built-Ins]
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