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Development of an Executive Information System

with Activity Theory and Ontology

Student: Shang-Ju Lee Advisor: Li-Yen Shue
Department of Information Management

National Kaohsiung First University of Science and Technology

Abstract

This research examines the feasibility of applying Activity Theory and Ontology to
develop an executive knowledge system for top management. Present EIS was
essentially developed as a hybrid version of tradition information systems and
decision support systems, and is not capable of supplying in-depth knowledge that is
needed by executives before proper decisions can be made. We apply Activity Theory
to examine the cognitive level of knowledge conceptualizations that are in the minds
of executives, and apply Ontology to explore the natures of various functionalities of
the enterprise and relations between them. We propose six knowledge dimensions that
are essential for executives as a result of mapping the two together. With the actual
responsibilities and the corresponding knowledge needs of the executive of a
chemical company, who is dissatisfied with what the present EIS can supply to him,
we develop an executive knowledge system.

Keywords : Ontology ~ Activity Theory ~ Cognitive Level ~ Mental Model ~ Protégé
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FE A poen (Watson et al., 1991) » % prinf 148 &0 % 5 LB 12§ 3
Fo AL wAREIS v AR T S B AL (1) R R BEF F Like 2t EIS
BEF ey FlaRaceBg - BEFMHLEFTAL R85 L 5EIS § 2
L3F 53 F nFEE 2 P (Watsonetal, 1991) 5 (2) % B § M EIS w7 g 1
12 7 1985~2000 & ik AlHR BT 4 H R AT Pl LB E 0 EIS A%
B3 5 > 4 WK 2000 & M isFE Y EIShap M b2k b o

d i S EIS 3R A B LB L F g R 4§ BRG ¥ 60%:nd pe
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FHBIFLEEELTRF RS & PR RT3 B 4 (Rainer and

Watson, 1995 ; Watson et al., 1991; Young and Watson, 1995) :
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(=) EIS # it $ ' 1 @ 5 EIS 948 0wt 4
BeeIRARR § e o FARP KL AMBRAGLF oL F Y&
o Rskhp L AR E G RADHITRT 1 FerBrea g et
MBI F g kARG R

v

b AT E R E Y B E g (Activity Theory) A 47 % P A g Ao g ok

i

ki

2 % 38 A 89 (Ontology) & 17 5o b £ 4 18 chp B Soas p % o

d 0 EIS &2 % K3 A § eho R & L5 5 EIS “rfk et i 5 BRI
FoORRBERATES DF R EFEAE LR OCE RS REBE B
F G A o FUR R R E o Flpt > AP TR FEEADMARR IR
s FORE WA SRS AT URE R A R AR TR E A
1 (Ontology) sHpe & % HoAR 388 gl > JH gl 2 B IR A f 5 F & £97 7 chimp
7o B fo@* A E S OWL (Ontology Web Language, OWL)#E 1 — Af 48 sogst A
Mm 2 &% JAVA 22— fp 3 L hipd] > R B RER F T L%
(Reusability) ~ # 12 f% 4 (Understandability) 22 + 3% v [+ (Extendibility)

(Chandrasekaran et al., 1999; Sugumaran and Storey, 2002) -
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AEEY P ARG

(- ) e &6 2% (Activity Theory) s 17 21§ 1 1§ #r 3 chavit § R 2 quack 5 %
W MREEBHLF ARG AP PR AT L el o A2
CRENE B s T A

(=) 5o 245 @ iy SR R £ s 3k & 4 (Ontology)
KA i ek B AT M

(2) #E 8Lk RS % 8% L OWL AT 2 2 — B Aoit A% - 38

* JavaiEf- ®fE L BATE L Lo
L jL /H“%i

AP e BRI LR R L A SR DY

v v

BT AT AT T U A a3 BIEGET - FERESL S A%

%)

B AT R S BRE hE T KA ER  AE AL B A G

Brs e

() PR - RSP LR LERREF R AT - BFIFLF AT
R BT RL W o

(=) s * B d 3 (Activity Theory)s 45 8 Fs L # che A7 g R > a2 2 F 1A § b
& AR S E :%‘?  Leontiev (1981)=73& ) 7% &2 1g & 14 7¢ 4 (Hierarchical
Structure of Activity) & 4 7 % Ff 1 ¢ i =t ZF4f -

(2)i&* A48 (Ontology) » 2 % & % <~ &g BEAf#k > 2 TOVE (Toronto
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Virtual Enterprise, TOVE ) (Uschold and King, 1995; Kim, 2002; Fernandez, 1999)
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o EFHF BB OA KBRS LT B S BRI R H
PR R seehE R d o B pngE R 0 EIS o EIS Azt 1980 0 4t & i F A
20 EIS & A F » chfFd > DA E LB A E gy Kk s doR R D RS B
B gap hIFR M- BRRL L ddsh o 2R EIS T gAY A CEIS - @
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s

LF & EF IR E A A R e

EIS 4 & % Paller and Laska (1990) , Turban and Watson (1989) % % 3 - & %
o kB PREBIFLEF S GIRINE AMAT N pEFTNEE & E Al
R 4= = 74 )% (Critical Success Factors, CSF) ;- & Jﬂz Young and Watson (1995) 7= #-
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FAERFRIFFER AR ELEAFTFRETL > R NTRAERIFAE
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(3) & A F B ARF A AT~ BIHARE R oo T AT e T 4 0T 1Y
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(4) 322 FE LR P hngpL

C) HEXFPR* FAGARY FF L pmpFp L £
6) FERY FRALERY > A ZRBBLEA

(N7 ERB & ~ e FFR o

(8) ¥ & M 4 5 »<4p $(Key Performance Indicators, KPI)

B EIS L F @A S aal > RIS 2 RS ek B F EIS ki
BT L BT D EIS ks E BB bk 0 & o~ EIS shim s #iT 60% %
& % pz(Watson et al., 1991) » { 4p &1 & % prenfp F]5 » g-(Rainer and Watson, 1995 ;
Watson et al., 1991; Young and Watson, 1995) :

(1) BlRELEHEISHIE D@ AW FHAFH TR RAY AP/ 2 759

FIEFIELF S GRE LR G SR i e fR £ e TR

(2 BRFLFeh1 (FRF  FRELF O FLF0 FaPBE - LAKFT AR T
B fERFEL F b (FRF R N EISRRILG PEE B EFFEL F g R
(3) EIS et iy ¢k Bigkyh ¥ #f end L M HATHF I L F A 7 L@ Mg F
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@ P AT e T R R A 1L R o

“ffﬁ 2w B8R EIS E o~ & pren Fl2ooh > R o3F %‘?i ¥ EIS 3% 137
L2 > bl4e EIS + € %1988 2 1989 £ 4% 7| EIS & JF & ac 444 F FF A f 0 R3
W+ RAEISEREF L F- B asc®ag £k % { #7(Stecklow, 1989) - ¥
JIg(McCIatchy, 1990)~ # 3|7 R A EISerf* 3 - B3 B gAY > b FHA L
IR AT RIFLERZTE RS ReDE PR L gD RPL g FEeih
Bk e d 30 5 &4 (Walters etal, 2003)4 1) Jis3%7 & #-EIS 2 izt - B ¥ 2 o g

AR R R OTALBHELERY ¥ - = F K (Simon, 1957)+ 3% T
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2 £ 1
A FTe4 8 PRI EIS B4R & A i BRI R T R A AL &

Ik

o

TOEE PR Bl ehieat o

B RS Jﬁé’% EIS chffz > 7 I RF4c®is LB A ¢ hg Ko 2
PAEB L L TR W e
(1) 2 e e

4 =& 4 (Watson and Frolick, 1993) # 3| % F¥ 1 ¢ 1 (T 7 8259 % 4

B AfeAl s P2 RFR D FBAFEE CHL Rl > AE G e 3o
FlAE PG R BN TR S v R AR LERE - AR
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ERR VL EFAN RO F YL EF NP BAILAE - R 2R

bz

o2 ma Rz 2 v ugia & gy A2 BHGRRE
SR RNGIEARALY 4B M e 4 f 4 £ 4 % (Kotter, 1982) -
OEREITER E RS

BEE ON ER2p2 B L 2R 2 4 e ] e e o 2 3 3 .

BT E.L’gﬁ:r, BTG TR A 4 A s 2P RETIE 4 BE BT

EISZ T RBMLF HIp AT RLFRB LR F DG £2 6
fef o b LGEE FF P E 4 wp T EIS B A7 et B A kR
SRR AR PR AL R T, AL E Y SR
WAEFIEL G DAL AT BRI L PO R TR D
%ﬁé@’g%ﬁ@“ﬁ%i“*%ﬁ’iﬁ¥$w1§&mﬁgm%§,@%

& ¥ F FPEATG TRt 3 o

& B 78 24 (Activity Theory) & 5 #_42 /& 3% 1920 # ~1930 4~ # » d # & 4
Vygotsky ~ Rubinshtein ~ Leontiev &  #73 B &) ke — B4 840 % R4F4 4 4
T "3 #(Human Computer Interaction, HCI) o ]t ¥ 1 3% e — B L e & 12
W B K EHCHE S AP B > 5 P AR 2 S - 2 & F F Vygotsky

(1978) 3% iz L AR ¢ MR FEBPET A 4 - @ N L st A i

10
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T Ao o F K Engestrom (1987)~ $HE#ILA T Tk 0 WL FRILG LY &
TR AATER LG o 2 BH E FHNFEREGRA LT AR AR S FHE
WA THEE SRR AR B REAEARPE X AT 2 B AR
BT I T USRS R RS R i o T A

LB AT U AR ER S LI E S RE £ P s R

S
ppas}
]
Xy
kg
i5
3
%
\...,4

JFRHP ek p > B W A RS 4B AT R e B R 2 TR B s B

FEEGEF L R - B A EIEGER VAL ARES S R
Lh A A A MR o 7w IR P (Victor and Bonnie, 1997) :
(=) FEF Aok H
ARG AT enE 5 = BIFR > % - K 5 B 5 (Activity) I] # 8 (Motive) » &
Wiy eh g f B Rk g 5 (Motive) 2 B chd R d > 1% - K 217 5 (Actions)
FP(Goal) f &G T BEREFDEHFLLERBFATH A G BRI
Ea TP % ¥ = & R4k iv(Operations) | 15 (Conditions) > 4% & 7 g # (7

)].}L,

B FlL AR ,ILKJQ R PRI F R IR R B R T R ATE a0 B

(\

FRGERIT o R TR AR LR B A LR B R T e

g\x'i

P& fﬁéﬁ,&?ﬂg#pj v R o

1. Activity &£ 4p - B * #7 & 817 chiE & (Activity) 3 2 AR B 2 B 48
(Motive) » & & & 3£ B 9535 2 ehp 4 (Goal) » #7121 % 7 ap — :'zij.%é‘; Z o
Lad S BRE FIFREDOER RS BREFRIEDD S pRIp D
NS EEE EE Y I

2. Actionsdofr — B 4 77 5 (Actions) > ¥ 7 R E AT EE P R €3
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Pl A KRR T AT LR - B S K TR P
By FWMATHEEZ - P {7 5| Rt £ I i & (Activity) PF o B §
Ew B THE o

3. Operations#_+ i* & B3 {7 (7 5 ek i7(Operations) > £ 134548 (Fendridx k4%
RS g2 280 p ¥ b Fana 7y T gk rg,@\:ﬁ & e 17 >
TS RRBARFEFLIEDOERRAAE PR PERITEEY I
ShFp B B R TR R R I

PR {27 4529 Leontiev (1981)% & 74 ! » Leontievid & 2 % H
1E D EDRRFE AR E NP RIRLAT s Bl o R

PR LA HEA YN RRAE P o Ao 2.2.19 5

Activityy ——— Motive

Operations —— Conditions

Bl 2.2. 1 F &[5 & t25% 4 (Leontiev, 1981)

(=) P %
73 P R S PR E R IR %RE3B - 2 > & 451 B (Instruments/Tools) ~ 44
% (Subjects) ~ P t%(Objects) » &= H JE4p T &if ~ win > Rdpie= B HIB5 4P

$ M doBI222977 0 $ R L FSEL L KEFI D Bid AT H ok



(Outcome) (Engestrom, 1987) - 7 i » Engestrom;z s ¥ 3 = B4 (2 £ ~ %% ~ B
B)NEEEGE G HE  RFREEPEAPARGFREFFDOE K FL A PD

Fg- BRI T FR- EREE A KB EFERL S B2 @
AR AR AGOEE I R PR Bl 5 AR BB

A Al ¢ A 1 B k3 (Community) ~ & ¢ (Division of Labour) > =3B (Rule) %

¥ 0 4rB)2.2.3 -

. . Transformation
Subject — Outcome
process

B 2.2.2 1 A K Benii e B 72 B (Engestrom, 1987)

. Transformation
Subject o Outcome
process

. Division of
Community Labour

B 2.2. 3 /=% % % (Engestrom, 1987)

4o §2.2.3477 » Engestromizds & sué F22 B 200 E @ P E 4o T 4p R e
A E PR e 2k o 2 B AR 2 4 B L ¥ % (Subject), B #%(Object), R (Rules), 1
E (Instruments/Tools), #-#(Community), & ¢ (Division of Labor)» # # %+ % » p &

ARG B o RAcRBEARR 2 5~ R4 = HApT B Fl R
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1B~ &4 FEA 4 (Mediation) » TR R B2 R B B e BLAS

=

Subject : & 45 J&F gt FEE gt % o

2. Object : & 45 T F 2 Fdchp 1 o

3. Instruments: & ip ¥+ F N F FEFF L T E I PRI AL LA F T o d
NP BB P o

4. Community : L ApiF B 4t % 2Vt BRBAAL R Fao

5. Rule: f4p eA-#HHBEAL > H TR Favsdg H AR

6. Division of Labor : & 4p AL FHRBAL - ¥ § bR FhFEFRIFL A LT o

7.  Outcome : ﬁli;}ﬁﬁ;‘é s Rtk EF G E PR ot

% 4% 31 Leontiev 527& i A 14 28 1 27 Engestrom 7% # k su2 F chdp B
o 1§ 5 Kuutti (1996)“74% &1 95 3044 £ (Information Technology, IT)f2k5 &
Leontievirys & [y & |4 78 127 Engestromrs §- )k s 3 404 3 -‘,5‘5:‘!’—_;% f— 140 B 1
Fit o 40 £ 2219757 > 21§ S Engestromenizds ki ¢ 2 B i1 E PR
g s P S ARF S AT 5 2 = B BERT S 75~ EH) 5 LeontieveniE # Fp
B2 ot AR F e o AR R F A ITH6F A5 0 £ 2 B
PRt = B s P Leontievenii de [y & 1428 1 2 Engestromeiis &2 i suz B eh
M e (-)1 2 —FiTR BB Lot TR RSEITH 2 3R § Gunb| 7425
REFHETAELBTEROVERE S T2 A5E1 L PR fTERGOG
I 1 E kg P R FoaEd  ER ARSI BB P4 T ER
@bl ARSI 2R - BATGL L (2)P 4R TR A D IRRR G R
FREHFRpM AT T2 Esd p ikt o @ PR it Fdk sadr p ik

FHBRLEFLTRSEBLET PR )R R TR RSB R PHERS -
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ﬁ%%é%%Mi@ﬁﬁﬁﬁﬁ?@)&ﬁ—ﬁﬁ%&ﬁﬁimﬁ%m%ﬂéPm
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FA AR FE R R R R AR SR RN LERY S ER R kA E g
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b FAARRBELI PHBLIRITOERNEF VLA VIR B
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- ) N s % g N S
£22.1 7 d TP AN TR S EER S SRR
Operation- Action-Level Activity-Level
Level Support Support Support
-supporting transformative -
. and manipulative actions _enal_)llng the
Tool/ -automating ki s and automation of a new
Instrument routines pr;‘:eddli?egsl\(/)i(;i:)li:nand routine or construction
comprehensible of a new tool
Object -providing data -making an object -enabling something
. 5 to become a
about an object manipulable .
common object
B . 5 -supporting learning
Subject -triggering pre- maiuiﬁgoarct:lli’lognsse\zsitehin and reflection with
determined responses an activit respect to the whole
o4 object and activity
-embedding and -making the set of rules -enabling the
Rules imposing a certain set of visible and negotiation of
rules comprehensible new rules
—creating an im.plic.:it —suppo_rting . -enabling the
. community by linking communicative actions formation of a
Community| work tasks of several -making the network of new community
people together subject visible
PO -embedding and -making the work —enabl.lng.the
Division of . . . LS. - A reorganization of
Lab imposing a certain organization visible he divisi £
abour division of labour and comprehensible the division o
labour
ok kR Kuutti, 1996
3
P . s 4 Yoy i B2 # /
FE B E B R iuE 8 Leontiev s e rF K 4L % HE
Engestrom sr/E 8 & Suo BIF § sxena 47 I FF A annark e & o f e
s a3 N A - aE
PF o FISAETEY FEILGER LR e RPN L d > RFEE A
=~ - -~ %5 22 ol e . 2
RGB-FPF L FArg il N T4l B o
(Z) M &t A
R A F A R aEd o AN RPN BRTE D ARE LR Bl b
. 0 ] 5o ,L 5 3 s— s 93 2 2 s— B
ﬁ #. g g F, j‘;fp d» _I’] - F\ FI\AI‘?KC} b L‘Lir#.«f ’:‘Tﬁ:}ﬁ'm ) ¢k L‘Liﬁ‘f e ﬂ»\Fj P\

frniririE i K eh o AL A P4 Y
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S AT AR ok AT R AR AR e S

B %
F‘er ~

(1996) #+p &

B3 p 44 2.2.257 1

BIRAT

e (TR s S
¥ A S kR
S R
WL IR B

R N

ARSI S

SR NPT N Y R e TR

i

,
>

B3+ 5

TR

g B e (%

Il};‘;g\i {}\mﬁﬂ”“ °

/fr:-ihé] B~ f:’

- W0E

S B O

eniE b KL o Kuutti
T e ie e
B~ B TR - i

‘—* /%] &;”"i”‘r 212 mi ri

FI

4y

TL ETRAOR 2 B

=3
k4%

TS

z‘v/l?e SR EEER
@ BB UTE E g

32220~ 75~ BT BR BB Bl
Activity -Building -Completing a -Carrying out
Level a house software project research into a topic
i -Fixing the roofing|-Programming a module| -Searching for references
ACthl’lls Transporting -Participating in a conference
Leve - -Arranging a meeting IEE.
bricks by truck -Writing a report
. -Using operating -Using logical
) -Hammering system commands syllogisms
Operations . lecti .
Level -Changing gears | -Se ecting appropriate _Selecting
when driving programming language appropriate wording
constructs
(F 4 Rk ¢ Kuutti, 1996)
(=) ¥4

v * 4p e-§_Engestrom =

L g B A

HEA Y -1 1

-2,

B G ALEFEPT B S P s & o TR SR
AR A s E 3] T - B



AFELEDES c B RE I FH R FEELEE S PR AAFREAE  H %7
HEDFEFEF CRRPIUG AAERE C H R AR FOERENFAAR LS
B BEA(DE CRR S 29)2 AT PR PR AAEZ Bk
FIR A b e E BN AT A N e F i A e - F
FETR o TIPS - e
ERFATING L2 B A S IFIRAR

BB IR P m AR R B @ 3EHCI Sk 33k 3 42(System Design Process) -

7 3% si(Information System, IS) R 3 % (Castro et al.,2005; Ashok and Beck, 2007;

Freitas and Byrne, 2006) - HCI#F 54 i #3235 1 & L4 - B ¥ Mg % H &2 kit
AT A NI BB H] L BRI AET T LRRAA T G 0 LR ZEFIERT AR

B AT R R AR AR BB R hF ) Tk M@ g g
F A B ILGG 0 # FIHCE S BRGHIRAR A ol B0 A s o F R
KN FA R & LR BE] o TP AFTREFEFEHRELE ST RF?

e FF R LAURH T KA 2 - R E T

(- ) % T

AR T HE Y A% (Ontology) st s AT T aE B NE 4 - FRFAE T
BN FEE MG AH - AR ARTE A AT ks R AT EC
+ % pP4vahd 12 (Knowledge Management) ~ #ez 1 42 (Knowledge Engineering)4p B
%3 o 13458 ¥ Gruber (1993)#7#t & Rk > # 3R AMHA- BE I e

AN o FPL s AR IT LR AT A E A AH > T UL £ A R TR A 3T
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2od M- HTE oA T S B 3 hp h(R P k2R i 5, 2002; Oscar et
al,, 2003) - ~ 483 % 3 P8 A S B T e ARt 2 B R B G RO ) o
BRAFEAEERFIPAFAEEY A ARABELE AH BN LT - REE
(Chandrasekaran et al., 1999; Noy and McGuinness; Vijayan and Storey, 2002) -
AEHAIET FF SRR > AR WF NP REEF LM BT ik E
% (Extensible Markup Language, XML ) % it # o — Sk » ARG * & 32
A3 (communication) ~ % 7 i& ¥ #%+4|(inter-operability) ~ % %L1 f%(system engineer)
(Bunge, 1977; = ik &8 L 75, 2002) o #r3) ehd il A1 * gt 2 B £ e i
R RIFEPPI LRSI PEHED 2 B - F % 331%“?5’57? ¥ pe e

PG o AR ERARMAREY T LB A E G E AR Y

TRGEB s T A E et i FRBED| L L F g o
Rk g RARAA R L B g e Sl e b b A

AF i RN AEAp T 2 Y enbd % o
(=) MW

AR B E 2 IR R e s (World Wide Web Consortium, W3C) #7137 ch 4 48

= (Ontology Web Language, OWL) 5 A #F k= § = - 5w A 4834 - OWL &

W3C Web Ontology Working Group >+ 2004 # #7% % o OWL # i & (p ehg_f3t
FORETF T R RRE Y e B B 2 Badp 3 MR F] 5 2 EE R 4250
EFILEA A MDD N7 - o Flpt OWL # 1 ié et F epp 7 4k = 7
WAPE R B EL R AR P B A T3 A (Semantic Web) sh— 38 AT
&% (5 = ik, 2006; McGuinness and Harmelen, 2004) -

OWL H_i¥_XML ~ RDF (Resource Description Framework, RDF)% RDF Schema
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arag o ke 7 44 DAML (DARPA Agent Markup language){= OIL (Ontology
Interface Layer)#r4 # o B 2.3.1 d W3C #r#t Il eh A4 F 7 2 H# ° OWL 3 4ciff
BB A T % kg A OWL P v 4 5 = % %93 OWL Full-OWL DL ~

OWL Lite (Matthew et al., 2004) -

| DAMLO || OIL |
DAML-O DARPA Agent Markup Language-
Ontology
RDFS | OIL  Ontology Inference Layer
XHTML RDF RDF  Resource Description Framework
HTML XML RDFS Resource Description Framework Schema

B 2.3.1 ~483%3F 7 # H (Fensel, 2000)

OWL 7 7 fyit & % & £ - pphensfs o A0 D2 24 chh i3

T cOWL ApdE s AR AR 37 TR A BEhH its REFUZE Ldan 4 R

oo Fpt > OWL #= 5 A Kk MHF S chi i o OWL ffriengg it £ 5 g gL
¢ 7o 2 &=L angiz (awell-defined syntax ) ~ i ;% =% 2 (a formal semantics )
i 1% 5+ (convenience of expressive ) Fent 4 (efficient reasoning

support) ~ 3 & 434 5r i 4 (sufficient expressive power ) o

( ) * ’E.%!L'. i L %E
AMm IS ERAMHDE > PG H % > ;% (Fernandez et al.,1997;
Gruninger and Fox, 1995; Uschold and King, 1995; Noy and McGuinness) s €_% %%

HAMH H Y 2355 5 5 < §(Toronto University) Gruninger ¥ 4 #7i ) e TOVE
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* %8345 1 4% (Toronto Virtual Enterprise, TOVE ) 3 * TOVE #k %15 TOVE %%
e p e R i E RN EzZ - o d U RELE F P W B

B* AF 5% ARE AMH B2 ¢ (Uschold and King, 1995; Kim, 2002;

Fernandez, 1999) - TOVE ~ %81 f2% & = = BFEE > 4of] 2.3.2 #7571 o

.. Informal First-Order
Motivating .
. —» Competency ——» Logic:
Scenario . g
Questions Terminology
. Formal
Completeness First-Order
Theorems 4_'Logic' Axioms _>‘_ Competency
| " Questions

®2.3.2 TOVE #8421 42 F¢ £ (Gruninger, 1995)

1. Motivation Scenario
&%Kﬁﬂﬁﬁiﬁﬁiﬁﬁﬁﬁﬂ%ﬁﬁg,1?&%@%*%01%{

a2

TR A S A A Rh 4 i ae @0 motivation scenario Fg B R i ¥

‘-\w

£ & hd 4 > FF motivation scenario ¥ i jLis enE A B OBF fER ARG 0
o EEE T s B EH N R AL TR v ¥ a0k 32 —competency question.
2. Informal Competency Question

J€_motivation scenario ¥ #=4 1 competency question > T i ¥ ¥ - B 1 At

FaEpE € Dleng foo AR P 0 M- competency question AR 5 A R ehE foo
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X HpisiTin AMHOE R IEE2 — o pLFEE competency question E 4k p ARIES
1% ;N4 7 o — BIZJE o competency question J& & & FE & N enRE B 4 ﬁh—fﬂ\ %18
m £ competency question #-¢ i@ * 3| w competency question #Tw F ) k¥
o [ P > competency question ¥ % ¢ ® 3 A 4 A% 0 U ALY KR A% T
B A AR PER AL v ¥ competency question i P 4R ki Tkt o
3. First-Order Logic— Terminology
Terminology F#f</f T & %73 A8 ¢ * Dlana e d pi o > 12 TOVE A~ 48361
A2 R o s ez k4R First-Order Logic % 77 #75 e w22 BB > iRy V3% H 4p

FnB{EL T2 @B £ (Knowledge Interchange Format) & o % &

D

Terminology 1% - # LA T & 77 2 MHm§ * Do > PP e ldE
FETEANFERASEDS AR BT AL RE AWK OHEE M 2R
fB4 12 T ¥ * i 3F (Predicate) & 7

4. Formal Competency Question

\ﬁ‘-

&3 7 Terminology ® s@ & fs > 7 % 3 Informal Competency Question
#& = Formal Competency Question - #.:& i F# £ ® » Formal Competency Question #-
F 5 BRM TR AR R > FpF o FUF Formal Competency Question » ¥ % 4 %
AR 4o

5. First-Order Logic— Axiom

\

AXiom FF B FE € 3 A R e AXiom > T 2 2R e eniE R (9 45 BB %) o
TOVE A $8:45 1 423 Axiom FF s 2 4 * First-Order Logic i {7 $5 i - AXiom Ff £
EHEBAEGEHERY B LR DR FIL ATRAHF DB BIRFET

HAHmeaE (fFFEF) A MBE > EF A marided’ B

\‘“‘
(‘ﬂ}

LR
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A FeATE LA U] o F o & AXiom PR B € M B B R ERK B R ARE R e
TH o
6. Completeness Theorem

Completeness Theorem &_4] * Competency Question % =i #7:& * 7 Ontology
A FREF - RO /T*{;L'-E F PR %J/\*E—i » XA e sk

s

& A% & - & Competency Question #Rit L it g3 v ¥ -

2 ~ Protége

Protége = - BT 5-d 2 R®eg 2+ @ < & SMI (Stanford Medical Informatics)
PursJava AT B e B R B o Bk 0 B OB R B hgE g BB A% D

L3350 i 0 Frame-based v ad 2 V- BROF G F RE 0 T B

» OKBC (Open Knowledge Base Connectivity) #i-e » i oz 1 7 ¥ sz 4 — i 12
AT S AH DT L Aeg I8k oo Protégé EP w AR R ki R i
PEREESNT Sz - o4 EP R AL ERAMANT L R LR LR T - B(E
~ {#, 2004; Noy and McGuinness; Noy et al., 2000; Grosso et al., 1999) -
(- ) Protégé i d

Protége - & » i & fif 04 b .r—%é B Srak oo 3 AT B i A7 ¢ “ g 18
Tl A B iemd 2 - B ARG S AH oREE 12 % 5 o Protégé ¢z

4~ = User Interface ~ Core Protégé % Persistent Storage = i & % - 4] 2.4.1 #7

1. User Interface

FI* 4w fice > ¢ 3% Classes ~ Slots ~ Forms ~ Instances £ Queries » #% i *
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H AL E S Ao oo gt o W o] F Plug-in 3 e ATehat a A (Tabs 2
Widgets ) -
2. Core Protégé

Core Protegé & # i Protége erfrow » $ i & SR % F /i o 2av k-
B8 TRty iR aE G BMasi P o
3. Persistent Storage

¢ 357 15 418 o Knowledge-base Mapping = %> » 41 * Knowledge-base

Mapping #-A %82 <0 &) (Instances) ¥ p 31| 7 #8 & 3 LL48 F > Al A Kk sLead

iT o
[ [
[
User Slot Plug-ins Tab Plug-ins
Interface
Protégé Default User Interface ‘ ‘ External KB Applications
. ¢

Core Protégé Knowledge Model API

Protége .
2000 (Protege Knowledge Model )

A

PR T

‘ Mappings for read/write functions ‘

Persistent Default
Storage Protégé RDF Other
Files files

Flat file Storage Relational database storage

®] 2.4. 1 Protégé 1k s 4 (Musen et al., 2003)

5B 2.4.1 7 #-Protégé chfFghims 00T BEh, o L

&

(D?%i%ﬁﬁ@:ﬁ%éa%%ﬁ@%ﬁ?uéfiﬁ%%i%ﬁ%ﬁo

HES TR EE RERHGEE EIE S T Ty P o
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Q) ZH s ot kiienfE L 1 E* Protégé & H s B KA E 5 kAR
1[’?‘%"‘5‘;#5,55%_' v i F DA A o p o
(4) Protégé # i First Order Logic(FOL) = £ # enimiE 42 ;% 3% = Protégée Axiom
Language( PAL) » = if i * ¥ § ¥~ &34 1 42(TOVE)2 # =1 Axiom -
(5) W=7 it A & ¢ g esodsa iy i ¥ B e R AT R A
M YE A B DR R o
(=) Protégé shamaificie
Protégé shirzsficie » 2 Frame-based 5 A# 2 T > ¥ A i Emy *
ch- BEH S 2 (Karp, 1993) » H a4 & R 2§ end] SN s £ X S Ap

A

0o fe Protégé ¢ 1 Frames-based ¢ 7 7 3 Class ~ Instance £ Slot > # ¢ Class

18

T"k fral EPEE S 0 AT R AR A B A o Instance & F & 0 7 W Class 0 iF

22

Slot ( & 4f-% Property) Al » s i #2& B HLa BE - Slot 4t Tk I k2 6+
#lig 2> 7 @A _Slots

14k Class Euﬂz Instance 5! * -Facet &_Slots %2
* ok ¥ & Slots e iy o 3 Slots § 7' o AR B E & hpe 2 WAL B
PP L 8 B 4o e e R IR (Noy and McGuinness) ©

1. #gw(Class) £ 4 |(Instance)

MW A - BREK EHTES > s TR EDERL AW 5 lisa &
a-kind-of ) Bf % > AR AR N o F I N E LA AR EN- B
nl o ik B I [part-whole 2 a-part-of | B 4 o F G| 3 uenp 4 4 (7 B304
Bl o R E AR g i
2. B E(Slot)

B g AT u & F o) b Protégé ¢k i T E Rk r ot
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AR B A dEw ¢ > i d Slot template 42 Domain # i F AL EE 1
A PURE SRz ¢ L BV < hp i BT £ F T 4F Lo d 3t Protégé
g5 R TR BT AP M e Bl b - e BF
REBET R R
3. 2P L4 (Facet)

Facet 5 % & B2 4] o 4ov gy BB B < )~ FRAE
( Boolean -~ Class ~ Float ~ Instance ~ Integer ~ String ~ Symbol ) » & 7L 3] i = #ciE >

RV &b B2 &) B o
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FlA i E 0 QR 1 i E 2 ek AT ARde 0 4 Fldept o ERA
g BT G R E R Aot FIREAEL T 0 B IFAF iR g Ko
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FERB T c AT RFHIF I ES S RIE R RL NS 2 A
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PR RIFLE R AL ARG - RO P LML E R R

ZEY AAHEYE - BIFAFSY P TE EMER A% o
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¥
AR RFRETRRERET A THBINE | fF LY £ Y R
Folos £ 2 BAIF o T B L IR E e BUGIAR L 0 F R TR R
()T AERE D FANP AL R R R R L2 2 S8 F 5 EF5
PN RN RBHERGRALL ARSI E BT LR EL R TR
B H2 RREE o FRGERR FHAIE LAk R FRAEE S A
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Bt &AL EE WP R B E 0 NGRS N E L PF R g
A e T R R AN R AR A M e DR A A
'}—i"_’"\ié‘o

(5) TFRIP L RSP LR ERD P & ERY ETE TR LB ER
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package nkfust;

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import com.borland.jbcl.layout.*;

import java.io.*;

import java.util.*;

import java.awt.Dimension;

import javax.swing.BorderFactory;

import java.awt.Font;

public class EIS extends JFrame {
JPanel contentPane;
JPanel jPanel2 = new JPanel();
XY Layout xYLayoutl = new XY Layout();
XY Layout xYLayout2 = new XY Layout();
JLabel jLabell = new JLabel();
JLabel jLabel2 = new JLabel();
JLabel jLabel3 = new JLabel();
JLabel jLabel4 = new JLabel();
JLabel jLabel5 = new JLabel();
JLabel jLabel6 = new JLabel();
JLabel jLabel7 = new JLabel();
JLabel jLabel8 = new JLabel();
JLabel jLabel9 = new JLabel();
JButton jButtonl = new JButton();
JButton jButton2 = new JButton();
JButton jButton3 = new JButton();
JButton jButton5 = new JButton();
JButton jButton6 = new JButton();
JButton jButton7 = new JButton();
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JButton jButton8 = new JButton();
JTextField jTextFieldl = new JTextField();
JList jList1,
JList jList2;
private DefaultListModel listModel1;
private DefaultListModel listModel2;
OWLClass OC;
OWLlInstance Ol,
OWLProperty OP;
Vector vctProl = new Vector();
Vector vctPro2 = new Vector();
String strEvent, strName;
public static int screenwidth,screenheight;
EIS JEIS;
public static EIS frame;
JLabel jLabel10 = new JLabel();
JButton jButton9 = new JButton();
JButton jButton10 = new JButton();
JLabel jLabelll = new JLabel();
public EIS() {

enableEvents(AWTEvent WINDOW_EVENT_MASK);

try {

jbInit();
}
catch(Exception e) {
e.printStackTrace();
}
addWindowL.istener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
dispose();
System.exit(0);

H;
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//Main method
public static void main(String[] args) {

try {
UlManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());

}

catch(Exception e) {
e.printStackTrace();

}

frame = new EIS();

Dimension screenSize = Toolkit.getDefaultToolkit().getScreenSize();
Dimension frameSize = frame.getSize();
if (frameSize.height > screenSize.height) {
frameSize.height = screenSize.height;
}
if (frameSize.width > screenSize.width) {
frameSize.width = screenSize.width;
}
screenwidth =  (screenSize.width - frameSize.width) / 3;
screenheight = (screenSize.height - frameSize.height) / 3;
frame.setLocation((screenSize.width - frameSize.width) / 3, (screenSize.height
- frameSize.height) / 3);
frame.setVisible(true);

}

private void jbInit() throws Exception {
contentPane = (JPanel) this.getContentPane();
contentPane.setLayout(xY Layout2);
this.setSize(new Dimension(709, 600));
this.setTitle("® Ff 2§ Ao & A",

Vector v1 = new Vector();

listModell = new DefaultListModel();
listModel2 = new DefaultListModel();

jListl = new JList(listModel1);
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jList2 = new JList(listModel2);

jListl.setVisible(true);

jListl.setAlignmentY((float) 0.5);
jList2.setVisible(true);

jList2.setAlignmentX((float) 0.5);
jList2.setAutoscrolls(true);

jPanel2.setLayout(xY Layoutl);
jLabell.setBorder(BorderFactory.createEtchedBorder());
jButtonl.setFont(new java.awt.Font("Dialog", 0, 14));
jButtonl.setHorizontal Alignment(SwingConstants. CENTER);
jButtonl.setSelected(false);
jButtonl.setSelectedlcon(null);

jButtonl.setText(" = A& Frzka ");

jButton2.setFont(new java.awt.Font("Dialog”, 0, 14));
jButton2.setText(" {7 4 #-i @ ");
jButton3.setFont(new java.awt.Font("Dialog", 0, 14));
jButton3.setText(" Z = Fza ");
jButton5.setFont(new java.awt.Font("Dialog”, 0, 14));
jButton5.setAlignmentY ((float) 0.5);
jButton5.setText(" 7 3% wo@ka ");

jButton9.setFont(new java.awt.Font("Dialog", 0, 14));
jButton9.setText("#it £ # w3 6 “);
jButton10.setFont(new java.awt.Font("Dialog", 0, 14));
jButton10.setText(" # & F:# & ");
jButton6.setFont(new java.awt.Font("Dialog”, 1, 14));
jButton6.setForeground(Color.blue);
jButton6.setText(" > #1 ‘"

jButton7.setFont(new java.awt.Font("Dialog", 1, 14));
jButton7.setForeground(Color.blue);
jButton7.setText("=> 4 #7");

jButton8.setFont(new java.awt.Font("Dialog", 0, 14));
jButton8.setText(">>");

jLabel2.setFont(new java.awt.Font("1&1x %2", Font.PLAIN, 16));
jLabel2.setForeground(SystemColor.desktop);
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jLabel2.setBorder(null);

jLabel2.setToolTipText(");

jLabel2.setText(" (& 4+ » gremig * & ks "),
jLabel3.setFont(new java.awt.Font("1&1x %2", Font.PLAIN, 16));
jLabel3.setForeground(SystemColor.desktop);
jLabel3.setRequestFocusEnabled(true);

jLabel3.setTool TipText("");

jLabel3.setText("s s sedei & £ 5 7 RH/ BB ¢ &),
jLabel4.setFont(new java.awt.Font("1&1x %2", Font.PLAIN, 16));
jLabel4.setForeground(SystemColor.desktop);

jLabeld.setText(" & % 4 & 4p B et > "),
jLabel5.setFont(new java.awt.Font("1&1x %2", Font.PLAIN, 30));
jLabel5.setForeground(SystemColor.desktop);

jLabel5.setText(" [ FF i ¢ Fak k5] ™),
jLabel6.setFont(new java.awt.Font("1&tx %2", Font.PLAIN, 16));
jLabel6.setForeground(SystemColor.desktop);
jLabel6.setText("# BEH & fvghs » de v 5 F £ATEHR - ),
jLabel7.setFont(new java.awt.Font(" &4 8", 0, 14));
jLabel7.setBorder(BorderFactory.createEtchedBorder());
jLabel7.setText("");

jLabel8.setFont(new java.awt.Font(" 1 %2", 0, 14));
jLabel8.setForeground(SystemColor.activeCaptionText);
jLabel8.setTool TipText("");

jLabel8.setText("#:E % 4 7 fFehirgdia 1)
jLabel9.setBorder(BorderFactory.createEtchedBorder());
jLabel9.setText("");

jLabel10.setFont(new java.awt.Font("&+: 42", 0, 14));
jLabel10.setForeground(SystemColor.activeCaptionText);
jLabell0.setText(" i * . @ ");

jLabelll.setText("pv & s & 52 = & mwzka | "),
jLabelll.setToolTipText("");
jLabelll.setRequestFocusEnabled(true);
jLabell1l.setForeground(SystemColor.desktop);
jLabelll.setFont(new java.awt.Font("1& 14 %2", Font.PLAIN, 16));
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contentPane.add(jPanel2, new XY Constraints(0, 0, 0, 0));
contentPane.add(jLabel10, new XY Constraints(15, 98, 83, 34));
contentPane.add(jButton6, new XY Constraints(531, 405, 90, 30));
contentPane.add(jButton7, new XY Constraints(531, 480, 90, 30));
contentPane.add(jButton10, new XY Constraints(494, 205, 117, 30));
contentPane.add(jButton3, new XY Constraints(314, 205, 153, 30));
contentPane.add(jLabel6, new XY Constraints(99, 114, 488, 26));
contentPane.add(jLabel3, new XY Constraints(98, 86, 315, 26));
contentPane.add(jLabel2, new XY Constraints(102, 55, 185, 35));
contentPane.add(jLabel11, new XY Constraints(98, 144, 201, 26));
contentPane.add(jLabell, new XY Constraints(13, 44, 677, 139));
contentPane.add(jLabel4, new XY Constraints(359, 85, 174, 29));
contentPane.add(jButton9, new XY Constraints(313, 253, 155, 30));
contentPane.add(jButton5, new XY Constraints(494, 252, 117, 30));
contentPane.add(jLabel7, new XY Constraints(12, 187, 677, 144));
contentPane.add(jLabel9, new XY Constraints(12, 334, 676, 228));
contentPane.add(jButtonl, new XY Constraints(176, 205, 113, 30));
contentPane.add(jButton2, new XY Constraints(175, 254, 114, 30));
contentPane.add(jLabel8, new XY Constraints(14, 199, 158, 44));
contentPane.add(jList2, new XY Constraints(341, 358, 150, 190));
contentPane.add(jButton8, new XY Constraints(243, 430, 70, 30));
contentPane.add(jList1, new XY Constraints(68, 359, 150, 190));
contentPane.add(jLabel5, new XY Constraints(202, 5, 304, 34));
contentPane.add(jLabel1, new XY Constraints(9, 50, 525, 129));
jListl.setBorder(BorderFactory.createLoweredBevelBorder());
jList2.setBorder(BorderFactory.createLoweredBevelBorder());
jButtonResponser brButtonTrigger = new jButtonResponser();
jButtonl.addActionListener(brButtonTrigger);
jButton2.addActionListener(brButtonTrigger);
jButton3.addActionListener(brButtonTrigger);
jButton5.addActionListener(brButtonTrigger);
jButton6.addActionListener(brButtonTrigger);
jButton7.addActionListener(brButtonTrigger);
jButton8.addActionListener(brButtonTrigger);
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jButton9.addActionListener(brButtonTrigger);
jButton10.addActionListener(brButtonTrigger);

protected void processWindowEvent(WindowEvent e) {
super.processWindowEvent(e);
if (e.getID() == WindowEvent WINDOW_CLOSING) {
System.exit(0);

class jButtonResponser implements ActionListener {
public void actionPerformed(ActionEvent e) {
int intResult;
if(e.getActionCommand().equals(” = # =3 a ")) {
OC= new OWLClass();
try {
strName = OC.getClassName("' = # &35 ");
listModell.addElement(strName);
JTextFieldl.setText(strName);
}
catch(Exception ex) {
}
}
else if(e.getActionCommand().equals(" {7 & &z 5 ")) {
OC = new OWLClass();
try {
strName = OC.getClassName(" {7 41 =z @ ");
listModell.addElement(strName);
JTextFieldl.setText(strName);
}

catch(Exception ex) {

}
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else if(e.getActionCommand().equals(" % = =35 ")) {
OC = new OWLClass();

try {
strName = OC.getClassName(" % = =z m ");
listModell.addElement(strName);
JTextFieldl.setText(strName);

}

catch(Exception ex) {

}

}

else if(e.getActionCommand().equals("# 5 3 & ")) {
OC = new OWLClass();

try {
strName = OC.getClassName("# £t s 5 ");

listModell.addElement(strName);
JTextFieldl.setText(strName);
}
catch(Exception ex) {
}
}

else if(e.getActionCommand().equals("# 5 3 & ")) {
OC = new OWLClass();

try {
strName = OC.getClassName("# 5t st 5 "),

listModell.addElement(strName);
JTextFieldl.setText(strName);
}
catch(Exception ex) {
}
}

else if(e.getActionCommand().equals(" 2 # Fi e ") {
OC = new OWLClass();

try {
strName = OC.getClassName("# & +ri# 5 ");
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listModell.addElement(strName);
JTextFieldl.setText(strName);
}
catch(Exception ex) {
}
}
else if(e.getActionCommand().equals(" # < ﬁ e ) {
OC =new OWLClass();
try {
strName = OC.getClassName(" % J‘Ff Foam ),
listModell.addElement(strName);
JTextFieldl.setText(strName);

}
catch(Exception ex) {
}
}
else if(e.getActionCommand().equals("=> % +7")) {
try {

Value Valueframe = new Value();
Valueframe.setLocation(650,600);
Valueframe.setVisible(true);

Valueframe.frameUlInit(jTextField1.getText(),jList2.getModel().toString());
}

catch(Exception ex) {

}

else if(e.getActionCommand().equals(" > #1 % "NA{
try {
int iListindex = jListl.getSelectedIndex();
if(iListindex >= 0) {//5 ¥ List Item 4 & M%
listModell.removeElementAt(iListIndex);
/17738 Vector &% 75 = % jListl,jList2,jList3 ¢g &
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for(int i=0;i < listModell.size();i++) {

¥
/lend of 73 \ector

}
}
catch(Exception ex) {
}
}
else if(e.getActionCommand().equals(">>")) {
try {
String strKey = String.valueOf(listModel1.toString());
listModel2.addElement(strKey);
}
catch(Exception ex) {
}
}else{
System.exit(0);
}
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S AR R R A

package nkfust;
import java.io.*;
import java.util.*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
import javax.swing.border.*;
import com.hp.hpl.jena.util.FileUtils;
import com.hp.hpl.jena.util.*;
import com.hp.hpl.jena.ontology.OntModel;
import edu.stanford.smi.protegex.owl.*;
import edu.stanford.smi.protegex.owl.jena.*;
import edu.stanford.smi.protegex.owl.model.*;
import edu.stanford.smi.protegex.owl.model.event.*;
import edu.stanford.smi.protegex.owl.ui.*;
import edu.stanford.smi.protegex.owl.ui.icons.*;
import edu.stanford.smi.protegex.owl.ui.widget.*;
public class OWLProperty extends JFrame {
public JenaOWLModel owlModelPublic;
public static String strGetinsName;
OWLNamedClass destinationClass;
Vector vctinstanceList = new Vector();
Vector vctTemp = new Vector();
Hashtable htbProperty = new Hashtable();
Vector vctReturn = new Vector();
public OWLProperty() {
addWindowL.istener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
dispose();
System.exit(0);

H;
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}

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

}

public Vector getProperty(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
ListPanel listPanel = new ListPanel(destinationClass);
return vctReturn;
}
public Vector getPropertyFromindividual (String IndividualName) throws
Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
System.out.printIin("getPropertyFromindividual:Start"+IndividualName);
5 - "% & g * 35" 4k individual
OWLIndividual userinstance =
owlModelPublic.getOWLIndividual(IndividualName);
System.out.printin(userinstance.getBrowserText());
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" z & & £-");
System.out.printin(NewProperty.getBrowserText());
System.out.printin(userinstance.getPropertyValueCount(NewProperty));
OWLNamedClass targetClass;
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" § # * ");
/lindividual ¥ & % & - #-%t& - @3 " * B2 2P o Class
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for (Iterator itt = userInstance.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpindividual = (OWLIndividual) itt.next();

for (Iterator ip = tmplIndividual.listPropertyValues(tmpProperty); ip.hasNext();) {
targetClass = (OWLNamedClass) ip.next();
System.out.printin(targetClass.getBrowserText());
OWLNamedClass destinationClass =

owlModelPublic.getOWLNamedClass(targetClass.getBrowserText());

ListPanel listPanel = new ListPanel(destinationClass);

}

return vctReturn;

I 58 - B 5 5 8,4 & 5 8t
public Vector getExampleFromClass1(String ClassName) throws Exception {

String strSourceLocation = "C://nkfust//EIS.owl";

FilelnputStream fis;

Vector vicTempl = new Vector();

Vector vicTemp2 = new Vector();

Vector vicTemp3 = new Vector();

Vector vicTemp4 = new Vector();

fis= new FilelnputStream(new File(strSourceLocation));

owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);

RDFProperty NewProperty = owlModelPublic.getRDFProperty(" £  * ");

RDFProperty tmpProperty = owlModelPublic.getRDFProperty("4+ &");

RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" * #");

RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty (" & i»");

RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty(" * »");

for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
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for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpindividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
/individual ¥ % % B » £ %% - B3 I"iE> N 3" BE? g g
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
System.out.printin("Slot:"+strLawLevelProperty);

vicTempl.addElement("4+ ¢ : "+strLawLevelProperty+" "),

vtcTemp2.addElement(" * # : "+strLawlLevelPropertyl+" ");

vtcTemp3.addElement(*"# i» : "+strLawLevelProperty2+" ");

vicTemp4.addElement(" ? » : "+strLawLevelProperty3+" ");
}

}

vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
return vctReturn;

1% 3-8 Ry >
public Vector getExampleFromClass2(String ClassName) throws Exception {

String strSourceLocation = "C://nkfust//EIS.owl";

FilelnputStream fis;

Vector vicTempl = new Vector();

Vector vicTemp2 = new Vector();

Vector vicTemp3 = new Vector();

Vector vicTemp4 = new Vector();
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Vector vicTemp5 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);

OWLNamedClass destinationClass =

owlModelPublic.getOWLNamedClass(ClassName);

RDFProperty NewProperty = owlModelPublic.getRDFProperty (" i &");

RDFProperty tmpProperty = owlModelPublic.getRDFProperty ("2 2 i&")'

RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty (" #

RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" # #

RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty("-# »"

RDFProperty tmpProperty4 = owlModelPublic.getRDFProperty(" ? i»"

for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();)

OWLIndividual individual = (OWLIndividual) it.next();

String strindividual = individual.getBrowserText();

System.out.printin("Individual:"+strindividual);

for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmplIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Mlindividual ¥ 3 % & » 4"%t% - B3 R"E> p 3" BV g 8

Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);

Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);

Object objLawLevelProperty2 = tmplindividual.getPropertyValue(tmpProperty2);

Object objLawLevelProperty3 = tmplIndividual.getPropertyValue(tmpProperty3);

Object objLawLevelProperty4 = tmplindividual.getPropertyValue(tmpProperty4);

String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);

String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);

String strLawLevelProperty4 = String.valueOf(objLawLevelProperty4);
System.out.printin("Slot:"+strLawLevelProperty);
vicTempl.addElement("# # = # : "+strLawLevelProperty+" ");
vicTemp2.addElement(" 2+ # #c& : "+strLawLevelPropertyl+" ");
vtcTemp3.addElement("# 2 & £ : "+strLawLevelProperty2+"  ");
vtcTemp4.addElement("# i» : "+strLawLevelProperty3+" ");
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vicTemp5.addElement(™ ? » : "+strLawLevelProperty4+" ");

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
vctReturn.addElement(vtcTemp5);
return vctReturn;

1% -2 = Fofd
public Vector getExampleFromClass3(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
Vector vicTemp4 = new Vector();
Vector vicTemp5 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty ("4 & 2 &");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" 2 & ¢ "),
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty("# & ");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty (" i &");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty("-# »");
RDFProperty tmpProperty4 = owlModelPublic.getRDFProperty(" ? i»");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty);
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itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();

System.out.printin("Instance:"+tmplindividual.getBrowserText());

Mlindividual ¥ 3 % B > 445 - B3 I"iE> ] 3" B g8

Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpProperty1l);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
Object objLawLevelProperty4 = tmpindividual.getPropertyValue(tmpProperty4);

String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);

String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);

String strLawLevelProperty4 = String.valueOf(objLawLevelProperty4);
System.out.printIn(Slot:"+strLawLevelProperty);
vtcTempl.addElement(" Z & & L - "+strLawLevelProperty+"  ");
vicTemp2.addElement("#c& : "+strLawLevelPropertyl+" ")
vtcTemp3.addElement(" # - : "+strLawLevelProperty2+"  ");
vtcTemp4.addElement("# > : "+strLawLevelProperty3+" )
vicTemp5.addElement(" ? > : "+strLawLevelProperty4+" )

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
vctReturn.addElement(vtcTemp5);
return vctReturn;

1R 1 -7 4030
public Vector getExampleFromClass4(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;

88



Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" § # 41 & 2L");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty("# % ");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" b &");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" § # * "),
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty);
itt.hasNext();)

OWLIndividual tmplIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
Mlindividual ¥ % % B » 4*%F5 - B P\"iE2 N 2" By a8
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmplindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmplindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
System.out.printIn("Slot:"+strLawLevelProperty);

vtcTempl.addElement("# % : "+strLawlLevelProperty+" "),
vtcTemp2.addElement(" . & : "+strLawLevelPropertyl+" "),
vtcTemp3.addElement(" § 7 * : "+strLawLevelProperty2+" "),

}

¥
vctReturn.addElement(vtcTempl);
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vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

IR -2 &3
public Vector getExampleFromClass8(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" §. # A > ");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty (" #: 5 & "),
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" § # * ");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty("#+ %");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpindividual = (OWLIndividual) itt.next();
System.out.printIin("Instance:"+tmplindividual.getBrowserText());
Mlindividual ¥ % % B » 4%%t5 - B3 FA"iE2 p 3" B g 8
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpProperty1l);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
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System.out.printIin("Slot:"+strLawLevelProperty);
vtcTempl.addElement(" . 5 & - "+strLawlLevelProperty+" "),

vtcTemp2.addElement(" § # + : "+strLawLevelPropertyl+" "),

vicTemp3.addElement("# % : "+strLawLevelProperty2+" ");
}

}

vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

IR 1-F 3R
public Vector getExampleFromClass9(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
Vector vicTemp4 = new Vector();
fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" § # # &");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty("# % & #-");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" * »");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty (" & i»");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty ("% %% % = ~");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
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OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
Mfindividual = % % B - £ %5 - B2 IR"GEL P BT T p
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
System.out.printIn("Slot:"+strLawLevelProperty);
vtcTempl.addElement("# & & £ : "+strLawLevelProperty+"  ");

vicTemp2.addElement(" ? » : "+strLawLevelPropertyl+" ");
vtcTemp3.addElement("# i» : "+strLawLevelProperty2+" ");
vicTemp4.addElement("# B X # = #* :@ "+strLawLevelProperty3+" "),
}
}

vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
return vctReturn;

}

I1:& ﬁ%]

public Vector getExampleFromClass5(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
Vector vicTemp4 = new Vector();
Vector vicTemp5 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
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owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" % = ");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty (" = # & £");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" iz * 3 =%");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty ("% #c & ");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty("-# »");
RDFProperty tmpProperty4 = owlModelPublic.getRDFProperty(" * »");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Mlindividual ¥ 3 % B » 4-%t% - B3 F"E= ] 3" BV g 8
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmplindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
Object objLawLevelProperty4 = tmpindividual.getPropertyValue(tmpProperty4);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
String strLawLevelProperty4 = String.valueOf(objLawLevelProperty4);
System.out. println("SIot'"+strLawLeveIProperty)'

vtcTempl.addElement(" = & ¢4 : "+strLawLevelProperty+"  ™);
vtcTemp2.addElement(" z * =% : "+strLawLevelPropertyl+" ");
vtcTemp3.addElement("pE % # & : "+strLawLevelProperty2+"  ");
vtcTemp4.addElement("# 7> : "+strLawLevelProperty3+" ");
vtcTemp5.addElement(" * & : "+strLawLevelProperty4+" ");

¥
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¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
vctReturn.addElement(vtcTemp5);
return vctReturn;

I #gd
public Vector getExampleFromClass6(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
Vector vicTemp4 = new Vector();
Vector vicTemp5 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));

owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);

OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty ("4 & & &");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" 2 & & f-");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty ("4 & #&&");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty("44 & £ %g");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty(" * »");
RDFProperty tmpProperty4 = owlModelPublic.getRDFProperty("-# i»");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
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System.out.printin("Instance:"+tmplindividual.getBrowserText());
Mlindividual ¥ 3 % B » 4*%t5 - B3 FA"iE2 p 3" B g 8
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
Object objLawLevelProperty4 = tmpindividual.getPropertyValue(tmpProperty4);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
String strLawLevelProperty4 = String.valueOf(objLawLevelProperty4);
System.out.printIn("Slot:"+strLawLevelProperty);
vtcTempl.addElement(" # & & £ : "+strLawlLevelProperty+" ");
vicTemp2.addElement("4) & #c& : "+strLawLevelPropertyl+" ");
vicTemp3.addElement("4 & £ %g : "+strLawLevelProperty2+" ");

vicTemp4.addElement(" ? » : "+strLawLevelProperty3+" ");
vtcTemp5.addElement("# i» : "+strLawLevelProperty4+" ");
}
}

vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
vctReturn.addElement(vtcTemp5);
return vctReturn;

2
public Vector getExampleFromClass7(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
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Vector vicTemp3 = new Vector();
Vector vicTemp4 = new Vector();
Vector vicTemp5 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlIModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty("#7 % & 4= #1");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty (" & 4~ & £-");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" i 47 4L = & ");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty (" & 4~ 5+ i "),
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty(" * »");
RDFProperty tmpProperty4 = owlModelPublic.getRDFProperty("-# »");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmplIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
/Mlindividual ¥ % % B » & %t% - BL"iE p 2" B oz 8
Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
Object objLawLevelProperty4 = tmpindividual.getPropertyValue(tmpProperty4);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
String strLawLevelProperty4 = String.valueOf(objLawLevelProperty4);
System.out.printIn("Slot:"+strLawLevelProperty);
vtcTempl.addElement("m 4= & £ © "+strLawLevelProperty+" "),
vicTemp2.addElement(" /& 4= #L = & : "+strLawLevelPropertyl+" ");
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vtcTemp3.addElement(" m 4~ # # : "+strLawLevelProperty2+"  ");

vicTemp4.addElement(" ? » : "+strLawLevelProperty3+" ");
vtcTemp5.addElement("# i» : "+strLawLevelProperty4+" ");
}
}

vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
vctReturn.addElement(vtcTemp5);
return vctReturn;

s & & &
public Vector getExampleFromClass10(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";

FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty ("2 + §");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty("4+ &");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" * #");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" § # # &");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
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OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Mlindividual ¥ 3 % B » 4*%t% - B3 FA"iE2 p 3" B g 8

Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
System.out.printIn("Slot:"+strLawLevelProperty);

vicTempl.addElement("4+ ¢ : "+strLawLevelProperty+" "),
vtcTemp2.addElement(" * # : "+strLawLevelPropertyl+" ");
vtcTemp3.addElement(" §  # & - "+strLawLevelProperty2+" "),

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

IE %
public Vector getExampleFromClass11(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis= new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty("4 gk 4 ");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty("4+ &");
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RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty ("5 =");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" * #");

for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();

String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);

for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Mlindividual ¥ 2 % B » 4*%t% - B3 g2 p 3" BV g 8

Object objLawLevelProperty = tmplIndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
System.out.printIin("Slot:"+strLawLevelProperty);

vicTempl.addElement("4+ ¢ : "+strLawLevelProperty+" "),
vtcTemp2.addElement("% i : "+strLawLevelPropertyl+"  *);

U

vicTemp3.addElement(" ? # : "+strLawLevelProperty2+" ");

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

1 F 4L
public Vector getExampleFromClass13(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
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Vector vicTemp2 = new Vector();

Vector vicTemp3 = new Vector();

Vector vicTemp4 = new Vector();

fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =

owlIModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" i 4 4 1 = &.");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" 4 & ¢ #");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" # & #£");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" * »");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty("-# »");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
Object objLawLevelProperty = tmplndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);
String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);
String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
System.out.printin("Slot:"+strLawLevelProperty);
vtcTempl.addElement("# 2 & #C : "+strLawLevelProperty+" ")
vicTemp2.addElement(" 2+ # #c& : "+strLawLevelPropertyl+" ");

vicTemp3.addElement(" ? » : "+strLawLevelProperty2+" ");
vtcTemp4.addElement("# i» : "+strLawLevelProperty3+" ");
}
}
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vctReturn.addElement(vtcTempl);
vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
return vctReturn;

Iz &
public Vector getExampleFromClass14(String ClassName) throws Exception {

String strSourceLocation = "C://nkfust//EIS.owl";

FilelnputStream fis;

Vector vicTempl = new Vector();

Vector vicTemp2 = new Vector();

Vector vicTemp3 = new Vector();

Vector vicTemp4 = new Vector();

fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =

owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty("4f & + § ");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" § # 7 &");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" f 7 4" & "),
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty("4+ &");
RDFProperty tmpProperty3 = owlModelPublic.getRDFProperty ("5 =");
for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());
Object objLawLevelProperty = tmplndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
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Object objLawLevelProperty3 = tmpindividual.getPropertyValue(tmpProperty3);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);

String strLawLevelProperty3 = String.valueOf(objLawLevelProperty3);
System.out.printIn("Slot:"+strLawLevelProperty);

vtcTempl.addElement(" § # 7 & : "+strLawLevelProperty+" "),
vtcTemp2.addElement(" § # 4 & 2t : "+strLawLevelPropertyl+" "),
vicTemp3.addElement("4+ ¢ : "+strLawLevelProperty2+" ");
vtcTemp4.addElement("% i  "+strLawLevelProperty3+"  *);

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
vctReturn.addElement(vtcTemp4);
return vctReturn;

7 3k v
public Vector getExampleFromClass15(String ClassName) throws Exception {
String strSourceLocation = "C://nkfust//EIS.owl";
FilelnputStream fis;
Vector vicTempl = new Vector();
Vector vicTemp2 = new Vector();
Vector vicTemp3 = new Vector();
fis = new FilelnputStream(new File(strSourcelLocation));
owlModelPublic = ProtegeOWL .createJenaOWLModelFromInputStream(fis);
OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty(" = + 1 42");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" <> & 1 42 % $£");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty(" = + 1 42 & "),
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" 2> £ 1 28 & ");
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for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();

String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);

for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Object objLawLevelProperty = tmplndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmpindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
System.out.printIn("Slot:"+strLawLevelProperty);

vtcTempl.addElement(" = & 1 42 % #% © "+strLawLevelProperty+" ");
vtcTemp2.addElement(" 2> & 1 42 & £ - "+strLawlLevelPropertyl+" ");
vicTemp3.addElement(" = ¥ 1 2 # & :@ "+strLawlLevelProperty2+" ");

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

I3 ﬁ
public Vector getExampleFromClass16(String ClassName) throws Exception {

String strSourceLocation = "C://nkfust//EIS.owl";

FilelnputStream fis;

Vector vicTempl = new Vector();

Vector vicTemp2 = new Vector();

Vector vicTemp3 = new Vector();

fis = new FilelnputStream(new File(strSourceLocation));
owlModelPublic = ProtegeOWL.createJenaOWLModelFromInputStream(fis);
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OWLNamedClass destinationClass =
owlModelPublic.getOWLNamedClass(ClassName);
RDFProperty NewProperty = owlModelPublic.getRDFProperty("+* #i# -k iw");
RDFProperty tmpProperty = owlModelPublic.getRDFProperty(" 2z & & £-");
RDFProperty tmpPropertyl = owlModelPublic.getRDFProperty("# & ");
RDFProperty tmpProperty2 = owlModelPublic.getRDFProperty(" i "),

for (Iterator it = destinationClass.getInstances(true).iterator(); it.hasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();

String strindividual = individual.getBrowserText();
System.out.printin("Individual:"+strindividual);

for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
OWLIndividual tmpIndividual = (OWLIndividual) itt.next();
System.out.printin("Instance:"+tmplindividual.getBrowserText());

Object objLawLevelProperty = tmplndividual.getPropertyValue(tmpProperty);
Object objLawLevelPropertyl = tmplindividual.getPropertyValue(tmpPropertyl);
Object objLawLevelProperty2 = tmpindividual.getPropertyValue(tmpProperty2);
String strLawLevelProperty = String.valueOf(objLawLevelProperty);

String strLawLevelPropertyl = String.valueOf(objLawLevelPropertyl);

String strLawLevelProperty2 = String.valueOf(objLawLevelProperty?2);
System.out.printIin("Slot:"+strLawLevelProperty);

vtcTempl.addElement(" z & & £ : "+strLawLevelProperty+" ");
vicTemp2.addElement("#c& : "+strLawLevelPropertyl+" ");
vtcTemp3.addElement(" # # : "+strLawLevelProperty2+"  ");

}

¥
vctReturn.addElement(vtcTempl);

vctReturn.addElement(vtcTemp2);
vctReturn.addElement(vtcTemp3);
return vctReturn;

}

private class ListPanel extends JPanel {
private OWLNamedClass destinationClass;
private JList list;
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private DefaultListModel listModel;
private OWLModel owlModel,
private ModelListener modelListener = new ModelAdapter() {
public void individualCreated(RDFResource resource) {
if (resource.hasRDFType(destinationClass, true)) {
handleDestinationAdded(resource);

o
ListPanel(OWLNamedClass activityClass) {
this.destinationClass = activityClass;
this.owlModel = activityClass.getOWLModel();
owlModel.addModelListener(modelListener);
listModel = new DefaultListModel();
String strindividual = "";
RDFProperty NewProperty = owlModelPublic.getRDFProperty ("5 =-");
for (Iterator it = activityClass.getInstances(true).iterator(); it.nasNext();) {
OWLIndividual individual = (OWLIndividual) it.next();
strindividual = individual.getBrowserText();
if(*htbProperty.containsKey(strindividual)) {
vctInstanceList.add(strindividual);
System.out.printin("Individual:"+strindividual);
for (Iterator itt = individual.listPropertyValues(NewProperty); itt.hasNext();) {
String proper = String.valueOf(itt.next());
System.out.printIn("Property:"+proper);
vctTemp.add(proper);

}
htbProperty.put(strindividual, vctTemp);

}

vctReturn.add(vctinstanceList);

vctReturn.add(htbProperty);
OWL LabeledComponent Ic = new OWLLabeledComponent("#z 3% 71 % ", new
JScrollPane(list));
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setLayout(new BorderLayout());

add(BorderLayout. CENTER, Ic);
}
private void addDestination() {

OWLNamedClass newType =
OWLUI.pickOWLNamedClass(owlModel,
Collections.singleton(destinationClass), "Select type of new Destination");
if (newType !'=null) {

String name = JOptionPane.showInputDialog( "Enter name of
new " + newType.getBrowserText());
if (name !'=null) {
newType.createOWLIndividual(name);

¥
public void dispose() {

owlModel.removeModelListener(modelListener);

}

private void handleDestinationAdded(RDFResource destination) {
listModel.addElement(destination);
list.setSelectedValue(destination, true);
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