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Abstract

Purpose — This study aims to develop an ontological knowledge-based system to
address the issue of supplier tracing in the supplier relationship networks.

Design/methodolgy/approach — We develop an ontological knowledge-based
system (KBS) based on tree recursive algorithm. The design includes two major
components: 1) Using OWL-based approach to construct the concepts and attributes of
supplier relationship into the knowledge framework; 2) CreatingSWRL-based rules to
define the inference processes in terms of the steps of tracing upstream suppliers. The
created inference mechanisms then enable the reasoning of implicit knowledge from the
known facts.

Findings — The experimental results show that the knowledge model has defined
the content and relations of the problem domain and it is capable of, through chaining
finite facts, inferring through the supplier relationship network for tracing suppliers at
all levels. The inference results include knowledge such as potential qualified suppliers
and associated suppliers.

Research limitations/implications practical implications —To make the supplier
relation network feasible for industry tracing, we have simplified the required
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information and excluded sensitive data when modeling. The logic of supplier network
relationships is embedded in the design and the suppliers need only provide the known
and public factual information to conduct the hierarchical relationship tracing. The
production expansion problem implemented in this study can be used as a model to
extend into a more comprehensive design.

Originality/Values — Two major original methodological contributions are present
in this study. The first is the use of tree structure to process the recursive algorithm for
the analysis of foundational concepts. The second one is the development of
OWL-based KBS. The OWL data model was developed to represent class structure and
does not natively support KBS development.

Keywords: supplier relationship management, supplier relationship network, trace,
ontology, semantic rules
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ERARBEFHRANTERREY  ©EAKGEFRBE £ Z Loyl LA
BBl he ik~ B AT IR AR YE R F GRS F N o WFR 0 KA B
4psa & e A AR E SR ELE > BRwBPEFEA (time to volume ) #2Ep
BF £ 77 (time to market) % 5wk 75 ik AR RME B AR I RS EERFNINE
Z M4t — (Vokurka et al. 1996; Prahinski & Benton 2004 ) 72 & &= 24 Z i@ F2 & »
Lh RAEIFHEAR ETR%  FRRETERDA AT a4 Bmit
A E R EDER - BFESBR 0 ECRERRE TN FBENE - R
APEAFH > MBAABGREGEEAELSGF Ay THESLRETALELE
20 % & (Lambert & Cooper 2000 ) - ft f& 77 # 1% & ¥ (supplier relationship
management; SRM ) & ¥ F R RS RENEA > LA EHFHRERT ZH S
1~ KRR ~ AR KAHEEE - &£ SRM ed4a ot R+ » F %o R R B
e E R Ay s (portfolio ) ~ B & REFF A - 5o T 2A Rk & L EATH £ M
# 8 (Wagner & Johnson 2004; Roseira et al. 2010 ) » it 4% i 48 & KB F F ik 0y &7
M o 5l de ] IR AR R B AR ] o AR w0 3% 548 (Parmaret al. 2010) -
VATHAR % 4 B & & 4 A5 3K A B 7T 45 2% (Choy etal. 2003) ~ vAAEH ok K £ 4 ik 47
BeAC A IE R i A 09 JE 7 (Garclaet al. 2013 ) - AT AR Bl ey o 22 P > @ F 2T
R-BE™ ) ARE > RIRATEZBRNBIEREEAE  plloB e ER - BHER
BT ~ RERNERE ~ R0 ERAETE AL FTORFMGF > Bk
AE T B RS R BN = AR AT A AR B

A HF SRR CELAR IR ABRERNHGEE > THEEE
Wit R ML E X M ey BF 0 AR JE T A48 09 KR (Wu et al.
2010; Roseiraet al. 2010) - 35 %A 3] (Apple Inc.) Bp % 8% 32 84 5= — o f]dm
FARNEE 2014 P4 5 748 ROOBBEH BA MR AN ' ZAARTASY
PRAEAT R 0 B RN > BATR — R o9 R TR T RRHS TS
BRAEETHEEE - Kd > BATRSBOEFT LETRAANTERME
R 64 B & 0 #ldmOlhagergiSelldin (2004) & #ap it X A M EE/THE » HHRK
FIrDEHFE B ASEIER > & AR £4E A - Dudek#iStadtler (2005 )
webiE T EREROBRALLE S 2R T BRGNS E 0 BAE TR AP
FTHER  TREZRFHGETAR L F—Td > ZFHLE-FERTERBR
EBRERLBERLER O AZF 2 > FlhoWagner (2011) Bpgdsd @ TZ A A4

1 #E®m L% (https://www.apple.com/supplier-responsibility/pdf/Apple_Supplier List 2014.pdf)
2 R EAME (hitps:/www.apple.com/supplier-responsibility/highlights-2014/ )



PUETHSIERE R R EMNHAEBRERIBIERERR 449

Rip o AT e (LR AAAL)  EH e LB E®ER NS
1B > A& K ey FIEARME o ) MingiZhou (2002) & g45t " A fwe R B 095
Bl DEBHEBANGERSOBEMLIER » EHFRGEERI T - ARETE
179 Rk B S VE BT 09 7T 471 o |, B gk > Roseira, Brito and Ford (2013) 3.4 & %478
ERsl TASEEL T L E WG > ABEA R RIF F AMEEH L - i
FRRIAT M T 094 & ~ FIAT R AR R A 09 B2 5 > WBh AL KR e - 44
RNGHERFAMGERAZE > RTEZXAHNE B0 - REEOBEN R
LHEREHG TR ERENNLERFEINSAEER > FRRAFT D
RL5FHOREAEE - Rt A RDE L GE LR HARELHE > KR
M Z R EIET > MGG AS  EFERESETENTFRELS AT -
NIARE G LA G E S HRMES £ 2 A G4 EHRAE SR
(RFID) ~ &z ¥ iy > %A RA " RA § AR BRA T E LML E
JERR A FHERANMENEER KR MAL R @R T EFERAE S 5
—fARES THRATER KL RS NERE>RB AR EER R T
R RFA » HFBIFEIRAIBRME T T AL Mk 0 R AR ) AL RRAE
HEAMBRAEEEEM AT Tk 0 B EakiEa RO ARBE > R %
ERRMEEREMIEE > LRAMBBERH RS RAFERRAT R BRYUERA
M TR R B R -

AT B > AR R EAER TR M 1% 44  (supplier relation
network; SRN ) » 3t VA3 5 38 14 4] 6 40 3% 4 %4 (knowledge-based system; KBS ) 2
A - S EAENOEAHLHT S AL EATSRETAH > 4B GE
ESRNAA K iy &% AR KBS TRKEET > AR T HREOATRATALE
M~ BEEHAR > BEALEREWTIRN LT B LT AR =
BWEMBEHR > BALERETREN TN HMAELEE > FldeFk - FRF O
eGP R o il 52 » SRNALAIZA J AR 4E ROCE B% » AR & A ok &A1 JE 7 A4
BRI A B AR AR o KRBT R A B HLE T 09 M5 448 3 W SR A SRR RE R
WS F B RABIRE AR 0GB B > AR SR (recursive ) JR IS 33t S ik
BEA oy Jwt B 4T T 33t o ABF R A IOWL (Web Ontology Language ) *45 &
OWL-based KBS » 4+ SRNAE A 37 i1 & F 3%+ 04 1 ()AF AR AL R 7 B A% e & ~
Bt > R Bdh R AL R AR R 0 B BADK BB A B E T R LA
%+ (2)#] ISWRL ( Semantic Web Rule Language ) ° B2 33541 B > 13 230 B AL

3 T ¥ HATHT R MR 4R A RS 40 AT 5 E 85 ¢ https://www.itri.org.tw/chi/sstc/p4.asp?RootNodeld=070&Nav
RootNodeld=0745&Nodeld=074522 & ArticleNBR=3142

4  OWL (http://www.w3.org/TR/owl-features/)

5 SWRL (http://www.w3.org/Submission/SWRL/)



450 EIEBER F£-+—% U

oul

HHFIFERATERIRE B R EEH ~ BARER - HIRFAEFMA -
ez AUTREBASRNEAR » AL ERERFEHHOETEN FTEHL
BB R HGENR > ARRAZFAFNCEIHIEER  BEHFE
B BAR B BAER A > PP TR KRR BLA 09 B H B 4% - B dHEmis
AR S A S

A RBENEZH T ¢ FNH &R - RS MG EE - 8%
EEWMERM S Sk AL A R A BT~ 3EE A BUR  ~ & B % OWL-based KBS
BB 5 S BRI AL R T AR 4 45 00 B AT A dm AT AR W ek AR ARG b
A FEHRAAHAZERNE R AR G BE EHTLREAZIFZENR
Al L FAEBAKRIG A E 40 RARFTFRGBAF X~ HH B R RS
R B ERATTRGRRALER > F

A\ XE =R
— - REAMGEER

BT %53 (SRM) R4 fEseE3¥ey—38 » % JE A7 LR o
ZEHEMF c ARBERANEAHGHES LB B - AR - AR Y L
A 3kt SRM 4 & Ao fe Bk Rk 8] 0 £ 2 g 48 (Araz & Ozkarahan 2007 ) 7 7
ABE o BRLEXHey s Fomg s T80  BXWEKEE Wil oédis
AL E T B4 LT D E R0 4R & (Lambert & Cooper 2000 ) o 742
Ry THEIE FRXGERE > RS EOMRL AR LA 29 B2 R
MBERESHEHRRBRAEE 5B RERERET A CEEENARLEZIRS
(Norrman & Jansson 2004 ) 3 — 7 & > LA #HE R AATHEZ & b KIg 4558 A& &
AGREY  EHFOETFELSRMERE T EOSIERAZ AR BAT RESK
% (Lee 2004 ) o 414w Ericsson 7& 2000 - & £ % 704k J& 71 A 72 97 2
IRR K E B — LR Rk ik ROAFA R % > W3 Ericsson 74k 4% s KA
Nokia ( Chopra & Sodhi 2004 ) o v s o7 40 » £ 38 4 JE 7 B4 R & D% Kk B Ry
Bl AAMHF LR — S MmN T BAe  BEFTLEAARANESZME (Min
& Zhou 2002; Dudek & Stadtler 2005; Olhager et al. 2006 ) °

BT AR EE (SRM) - st¥tAaBlegiRaadsas ~ o EHF 0 2
% AR B A AE M A dw g £ % (Parmaret al. 2010) ~ 3#% 4 %4 (Choyet al. 2003) -
® R A% (Garciaetal. 2013) % > AL EPESE B o9IRIE > 20 5 & A $
B R kR e BN PTH YRR Pl R OEBAMRIER - BREROEIER -~ &
SEHAARATRFFZMATENRNEZHEF > FHARRETEY G ERE T RME
#94€ & (Roseiraet al. 2013 )  Perols, ZimmermannsiKortmann (2013 ) 35 h 4t e
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R RRAR KENBRERAREASRPIETIMAEATE TR LERM
BRRFSTAER > REREHESAEAAAGHEIERL - Bk > SRMayHE &
BB B R R EHEEEIRT EAEHER - wAEETAR
B 32 A Rk & A8 2 04 B 28 > Naylor, Naim¥2Berry (1999 ) B ped% & T 454 & 7 40 24 &
FEEAT TS > AR RA QRGNS G » 4L XIZMEL LI T
E AR > RBEE AR MY AR o BB TS  ATAE B H KR B BT
ig B¢ (track) R 38 (trace) W9/ M F K — Mz > T 88 | R4 d L3 F s
tldo B P MRS CRpoE e A LR T, ARG TG LR A EIRE
R MG EE > —E MR AABEHETRRIB T TREBE—FEAL
tl A4 & (Holmstrom, et al. 2009 ) » 4#|4e2Chrysochou, Chryssochoidis¥ZKehagia
(2009) et Eeye i » ARBEMR 12 BB KO®EEH T - FA 4 0w
TMFHREREN - Fb o F R EFILE B H XABELRA > TS 8 BBE MY
A AT RBAREABERAMAZ > Bk T80 ) & RESE -

= FodR AR B EARA

FoR AR XA LA RAYZ LRREBEFEUWRBE G T EH > A E
R SRt e VAR B FAAR T AR AR WD E R o A IAAHE I SRR E AR AL
A% o Gruber (1993) A4k AR R £ & T A T FH oM AL A 16 0 L4
— RSN RE MR o Bk EBE E SRR o R R AR e) £ 9K AR
FlAk 92508 TR M B R A AL E R F AT B oA 0 BRI e ke
BEMMA > BARRIMEEL S es s (Guarino 1997) - A ERAHKBER T
FoB AR T R AR AR E AN ELaEmb - Bl REHW
EORE o AR R BRI BLOHRGHRENEZFRSE T AT
#2 | (ontology engineering) » K3 & & dyEp#k ~ U ~ B~ AKX ~ ERA BB S 4
% % A4 o #AM (Noy & McGuinness 2001; Tempich, et al. 2007 ) » 5 1# 41413 &
Folk AR RROG AT 0 BIMEYE SR AN A Sosll B~ Sl MR EF RS K2
ZEEHWT
L ol B C F BN E By L @R BT RABRAC LR T E -
#Hk o Chi (2007) 35 T SR ALERZRERRFT Y503 > 2 2R
RZH BT R ERERE o d sk R A MY O~ B
FRIRIER XMk 0 A G SR B e ok £ 69
7 RBRT B AT A P £ R -
2. MEAIERE AR SR BT e ARAE K 0 B R HHAe iR S B AT - {2 A

6 CRM (http://en.wikipedia.org/wiki/Customer_relationship_management)
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REFMHBEDREAEA TR HAREAMGBFERX > Ak > ok
BRI ER G AR RRRETF AT AMANE S > BAE-FKR
H ikt 78 & (semantics ) > @45 W& (intent) 7 X ey 45 > & S (extent )
% XeyHlM% - TR ERkiEm S (Wangetal 2010) -

3. Jwak ok i ¢ Aok R AR R0 ek T oAk ~ A ROR ARG B B ek
B o LB OZRME ARG H FoBR A AR A o B EXMLILAT 89 R 3K > e
MR R ESTACLKAEZEZST  AMEFAEAAE S FORE - AK
mEp AR m ik (W3C) T3 2004 SFiE 34k IOWL A ek ABE & iZ 04 IE
AR > & LFE T R LZB R > EFOWLRSE B ATk T &6k ki
#%, (Horrocks et al. 2003 ) « B #7 4 #-OWL#4 T ELyAProtégé * $k 8% 64 o #ig. 35
LEE S R IR EA N EL T AEHE P (Stanford Center for
Biomedical Informatics Research ) PF#FZ& » 23R AL 5 R OWL-based 8y 4ok A
B LMAEPUTRRNRE  ERBEEDBIEAEMH (plug-in) > e
Hrie A T A &3 51 % (Golbreich et al. 2006 ) -

% — 7 & » OWL-based %n3 A58 3% A 04 frame-based 5& & 77 &, » 7F Bp 2bsi¢
o RILLER TR BAHAREIRREERTFUFET I - dAERDR
AEBRBAROGEIRA N — > BATssk AR o) m T AR i B 3 (description
logic; DL) % £ > OWL-DL Bp &34 RPT F 09385 - Ml B8 2 Je f £ 2
RS RA X > HIEHRLA TS, RS DB RARRATBBAY
TR PR o R B Z IRAME £ 177 (predicate) 89428 77 KX 0 B L5
OWL-DL F 3k " Bl | BIARBE > AFi& a8 Eoy T RT R &M > S8 mEHE
1FIERER I R (Horrockset al. 2005 ) o #f 3t > Berners-Lee, Hendler $2 Lassila

(2001) 3% 3 4 #4“Semantic Web Layer Cake” » #§ 25 & Sn 3k A B2 P E 09 % 35 547
VR RZBR A s AR L > BiANRAE - A 5810L5 3K R R 48 i & S
PR ALy TR o TSR 0 SWRL TR ak 3 0 & 485 R Sk OWL 72 38 45 64 °T |
M SWRL 8% 46 2 OWL ¥ » 4EE AR AR & 232 > 3 vA Horn 3 8] 44 X
*i% (axiom::=rule) - B AT Protégé $kBY T £ % SWRL R Al ey 48 > FEF £ S
MBI AR R>ER"OB BT L P ARFE DT EHR LB TE-H 2
SWRL # 8T 4 & OWL-based 7&K 7l dfezm 09 FIAR - HL B A7 69 4547 £ 3% 4 @k

( Corsar & Sleeman 2006; Lezcano et al. 2011 ) -

7 World Wide Web Consortium (W3C)(http://www.w3.org/)
8 Protégé (http://protege.stanford.edu/)
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sn3k A % (KBS) 89 I & TR M & PR it M 4o 3% (declarative knowledge )
#2 F M43k (procedural knowledge ) (Lai 2007 ) 5 o3k u T 4R 28 78 5 s AR 3% S 3k
fE ko sk ~ Heh4o k¥ =38 (Wielinga 2013 ) o " pRifi M 4o 2k | 3@ % 2 45 — W IF 2 R,
RHBAFH FAM > Bldoe— ik o8 ~ FHAFMF > Bkt TSI
PERFAML 5 T AR M S ) 38R R A T BARPT A A W P oy & (problem
solving methods ) » 48 &7 TE#H4mik T EHseik ) WER > Bmia¥ R HREF
HARAML o £ FRAE T 0 Sk RRE 2 — B8 A B M6y 4735 (terminology )
BH o EERARKERBPERA M E > At B RS ARNET ERRED —E5
#* A ey B (Gomez-Pérez & Benjamins 1999; Welty & Guarino 2001 ) »

R W3C 42484 ) OWL i diy > 54 4% 2 AR 3% &n 3k X Ontology 7 X 4 . »
NS PR B EERMEIRS FHAEF A - FldeE S 857 - Aok
% (Schreiber 2013) > g7 OWL 24 XML 42+ & A eg A (K
schema) > | 3t OWL-based Ontology &35 5 40k & " 485 | 09RS B ALEM s T ]
£ > Breuker (2013) P45k @ B AT R a9 5ok AR A ER TR A4
V¥R T B R A maRt TR R A (Z48 KBS) R A E D o
FELH TR MBRERE  RAB A BRI RS T AAYH
1Ky ABEEE ~ £ 38 ~ 24P (454w alignment, integration, merging ) » H st &
Bh A B A B RA AR 69 KBS (Compton 2013; Motta 2013; Shadbolt 2013 ) » 44w
Rosenbloom et al. (2006) BP9 35 : UMLS (Unified Medical Language System )
AR B2 RBEAR(LLBE—BEEELS SBERKAFARLANE)
R Le kst > 1 & UMLS AE R GHRRATE » mthefl 4% T
AR ) S - BT B K AR OWL-based Ontology 1% 47 £t 7% f& M g BR
b RAR RSk 0 T PREE 8 OWL-based KBS B A 75 4 ot » sy n BA2 &y
BlRA AR M > AR E ~ T3Ew T eBER > SRR LE A% (Caird &
Guardati 2012; Fernandez-Lépez et al. 2013; Musen 2013 ) -

ZEiBE 80 kA8 0 4nik 413 (knowledge acquisition) ¥ 5% B4¢ KBS &4 Fik
Itz — > RimlEZFHEBER B AFTHEFKRE  SRE % R M Ko
vA OWL-based Ontology % X % & > R T MMM E ) £ AF I RAFHETR
( Aussenac-Gilles & Gandon 2013) - £ Musen (2013) 35 & @ Lok Al g £
BEEAESEAT & Rondk (expert’s head ) » 345 5 4+ T P M R | BATSEET > M
& T EATRAACTAE > & oo df TAZ F LA 2 RRIB AR E B AT L3 F 4
KIEANF X BlRek AR EFE ~ N (axiom) % > BIKE FRE - F—F @
w7 OWL g B HHEA » R AR AW B A A2 AL R B AL > B LR BA TR Y
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o
==

A 7T % (494w class, property, individual ) & f§ % 1% (4]4w is-a, has-a ) (Beimel &
Peleg 2011; Garcia-Castro & Gomez-Pérez 2010 ); 3% 5 = » B 5% % FR &2 OWL-based
R T > ERARARKE T AR (syntax) ZBEAL TR SR > Hlde
¥ 7% (business logic) &3 > HIL%E OWL-based KBS %% $ A L& 2
89 %2 (O’Connor et al. 2008; Wielinga 2013 ) -

4 -EZEBERERMGEALZYNEEL S

J£ 2.3 B KA R O 5F 498 & OWL-based KBS #9338 & o745 T I FA AR &
FABEAE Lo P » T REROREAE T BRFERMEGPAHFTRX 0 A B IRE
BALag AR > R AT & £ OWL schema #9FR#H]F » AL H EHAER A Ry
Tk Wb TR R AR AR BB ER A (SWRL) #9585 o AHF
RBAMA R R T AR REEA TEBRER ) R ERSH > AR
A7y KA AL IE & Bl AR R > B2 5 o A &R TR (e B BEFR20 ~ 90 )
3R R 2 (axioms) - @3 logical axioms (FIH &4 K ahdsn ) &
non-logical axioms ( A EE KT ) Ap|EAH EBHMEYFANAFTX - 5 —F & >
w7 OWL FFHEA £ 22 dy2A5] ~ Bt~ B4k o s s fo sl A i 13 /8 5
(8 J0 kA AR » B IR AR~ £ Ak S 7 3B S OWL B & b 4t
% % B (asserted property ) ~ #3814 (inferred property ) » 3 4n 3k B ¥ J& £ 35
BAA o AT &M 5 IR AER i

— ~ FAS#H

HIETTWE 8% (SRN) 897 & - RAAFR A EZLES  RA - RE@LE -
I E A ARG TR RS ER OB MAA - F g % AL RAR
& 56 & v BAR AT IR o AR T AR AL e s A 2R o KPR B A A S AR
4% F AR L 494 (social network ) 9% 3H)RIE - mEH A T IR AR R | SR A M@
Mg drdkERRAE Lo £ R 0 flde U H bk AR X ER AR YT B B 2 4 484
A o ABARE B 5 R A Ae By —EwX o RRE A AZ g TR
P e BA A AR 0 e A58 R ABHK B4R 0 IR A B0 JE 7 BA% 0938 5 A o BBk 4
PO BRI o RTRAIA THRE | RIS F SRR e KA K&
SEZEDLEAGRIBRT  PllodbECIHERMALS TR T !

1 dEZE R PREFHRAE— RN ETHEER—GLHEC -

2R EBAEEFES P, Py, P, ... P, (n=0) f5k > H—BES P#HARE

SO E S BE AR B T B PHEELENESC -
A—F @ BRAEEN S TAHE > —AZ S LBERAt 0 THRA F S IRIE
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BALREEZOR AR ES BT FHRARE GSEM/IET o #lhe KIGAEH
REAG LML EERD ML — R KGR EEER > RELEATHEY
BRGHE ~ A~ JESRE - R EHBALE > BCARA I HARTR S0 L
(R TRERXKGEBAES - Al —AERBAA 500 RAERNES Ak
BAEBIER MR THRE KA TF -

1. At & —{E%E#% (collection) T> §EZFESt, b 13 ....t, (n #= 0)
Mg RS GOSRERAMNAER  THRRFRE )EFES LN
E—BE & TE -

2.4 E—REAES > KA P AR HE— R E > ETHEZE
— ¥ C o

3ARER B W AT RS S [t ft)s, ... flt), (nZ=0) 285k » FF—1BE S f1);
AN 0 R b B BE BAR BN EE R TRV EE RSk f(1), THRESENES G-

AT oY Bt JE T B AR A AT R ABR AR A R & 0 B M T 38 0 & 0 2

g 3 et b o Bp e A R R EL P A B AR AR e A R R o ol de A E AR B ARy
e RAAEFIBALALF G E R > TR S 10%AH A/t LA SEREFL
AR E TIRAE ) B WALHRLNHEKLEBAINTRERERSILE > o
REFIRGEAZATHAL > ABERE A7 THBERAN LT LEERE - B
s SRR AE Z @R AUE > TRy LR ey ZAERR ) A AR £ &% A BT
OB ET o ST LI > REMGEAFESIMANIIT  BE ARG
— AP FRERFBERERAZIGENGABRNEMA Bz T HRAER
RARR ) R EZ AT

l.ZAE R PRLFHRAE— RN ETHREE—LEC -

2. R B R GEFESLS P, Py Ps, ... P, (n=0) Ak A —1BEBEL PR
REBEABITHEFRT MBS EGBOTIIRALZE » & — B8
AR BB — RS P EIHETH IR 0 AT E R KB
P, °

3. A MBI R PR EN ES P ARt S PiH
Ci» P& XEIRAEN LHEHE -

o

ELENES

=~ S PR AR 48 45 00 S sl AR A

ARIEAT I Y A A7 0 RAVR A BDR ARG AL s HF aa T o EH
(CpLCyCs ... Ci)~ EouBE (P, Py, P3, ... Py)~ B E BRI 6B (1), 10, 13, ...
) B TAE TES ~TEASEA | FEARRENEEL S AR TE
BT3B R LA B EMEE > AL RHME BB R AR BIE - AR A S
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WHIEARE - REAMGELERY > BASBMAATE— ST RBM®
B AFRMBUME S = (DB BF 2 AXATHE R TR
Blde & 5 QUGB BT R AR AL PlleXbEBa LES -
ARAB BB 0 srFey TESE T RER ) AN (FRBEAXMS
TOIEBIRE ) ABERBWABN > GATHAEAR{MAE  FFEARIRE T
Ko BEFmS AR flo (REZVREH > FRAZEREERE LT MY
BE o (EARAY  FRAASBHEFRAAN AN JF > HEALR
bR R BB BRI BEIREHEMBMATIER > S48 B2 A&
Rk REABMEGmHNE > G4 TFREX - NEGERF

A= E o BN R TIREN R SRR E 5 & AR RS R AT S
o ARG AT B ~ T R 0 O A IR AR S SR R e S R AR IR -
1 #irsk 1 2 RA TR X > R ER e AR BT B 1| 2244
FOBE AN EHACZR > A ZABMAZMHE BF =R AE LML
B e Bz AELRE BP2 THG A QRS RT 2 &=
()E 4% 5B L (Flde Thas &8 ~Thas &% 0 %) Q)RS &5k ()
4o Thas & BALMER |~ "has FI#AA A BBER | F) M AR FALIEORY
REH X Logieid s plhe 6y Thas F BT L5 —ELE eMHL" &
¥ MATHERIRE > Q)RS H X B > flieBE 1 £ T4 Thas & a4l A
¥4 AARERLOHE -

¥ - T o
has_& &b e P - \\ has * B ER
L= N
~ has_ #3737, el e\" =~ / ) J has KR
| has_ 4t A -7 WNZI--7 ) has RREBEARE
-~ - \ S~_ -7
_ - \
has F)3AZ & &4 K \
_- - \
; - ha.%_#‘%'li% oA T
r-{’ H l _ - -
A %% _ B - has_ & & has 4% ll

O has_ % #nff $a4) | s has & fe Al H &

N | { has_PE Ak
N ;‘ /o has st ElEEE
as 3t &
\\ has & a7 // hes_SrlA L

~ - &l /
S V"/."
~o - has ¥ &Lt
has FMERELAS =" has =k &% a4

B 1 e s~ B MG HEH
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M4k 1 R 4ok A R stit ey — B & 0 £ 3 EEA T B 7]k oy B st
FEBER G ~ AR~ Rk~ ER - wHAF S5 AL ET AP TR
W32 & “Data” R TR BB ~ “Object” R T A BG Bk - T Ak, WS

"EE ) RTIUEFOBRMEAR TR AT AR LAEFNEE LR AR
BEMEEZETRA TR MR B AT TR ARAATiHe TR KX
¥ R “Data” 5 T 245 A R AR EH A RE - “Objec” Pk 248 A T A T 09 B4 o

=~ o ki

JE TRk b U E T B AR 4 48 00 S AR AV AR 0 JAAF G R A AR A KT E
ey K o RBF A OWL k& sk k i 0935 5 # K, > Protégé & %4 OWL sy T A
$kBE o Protégé 12t = A £ R G H B > &3 1 (1)FR £ (Class Tab) » F#ME &
AR R AEEE & (2)BMEEM (Property Tab) » 74 % & A & o) A8 4¥
BRI Z 1 0 & BIERIJE B R e g &3k (domain) A A3 (range)
X G)E#IE#H (Individual Tab) » AA S EFEMMEG T oI - BHILE F4
AMA R RO BER > EABBRARRTR TR - B 2 RIREMEK 1 09k dipt
AETRAEE  A=ZBEREHE >R AR T -

1. #% & (Concept) 2. J& 1% (Property)
CLASS BROWSER | PROPERTY BROWSER PROPERTY EDITOR for has_fE (instance of owl:Obje... + — F 1
For Project: @ SRNPaper20140606 For Project: ® SRNPaper20140606 For Property: http /Awww owl-ontologies com/Ontology 1380644420 owi#t
Class Hierarchy Object | Datatype | Annotation | All i
R mm Object properties oo X% Yomal < a 4
owl:Thing WS A LIRS = Fi""m z R famge ] ]
» © swria:Entity = has KB B (£ ®ES | |
) {3 (24 ™ has_ RS il
OFER (M4 ™ has_ESh [ &'mrnl.
® ERAD s A | sy
| INSTANCE BROWSER INDIVIDUAL EDITOR for Clean@Sill, (instance of ) +-rF T
For Class: @ Ef | For Individual: |http:fhwww.owl-ontologies com/Ontology 1380644420 owi#CleanZSitt, [
Asserted | Inferred has_{i:3¥ HE = =
| et €& s smman ¢ ¢ o has tBURTE £ % | L
Asserted v € # X & | ®Clean_INC @ Green_ B B : =
 Aleot 1451 || has_ =% € & 4
& CA_ L@ ‘ * Eitr has_jt @S 7cE P R
3 & Cleanggits ||| has_H&EHE PR
4 %’fﬁ‘] ® Green_j& @l ‘ 12300 has_AEELNE € & 4
(Ind]v]dual) & Heml_&R& : SRR o & CA_LE has_jHEURTEM € & &
nas_pERERI
& Hero_#845H
\ 091
& King_f&H
o Kyo_ 1858 || has mERE £ R U
v ! =

2 @ F]Ji] Protégé % 4ok A 32 B & OWL-based 84 403k A 5%
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1. #4& (B 2 £ E Class Browser) : Iﬂz’\%ﬁi@’a‘%/\ SR 88T 4 “owl: Thing”
TookEs TH¥E CTES CTESEA ) FHbd (RFMmEG)-

2. B (B 2 4 Lk Property Browser & Ed1tor) DRAAIIE BN R EFRTS
HABATFRE > AR TELBELHMELEAR > dwiFtk (Datalype) R4
# 1% (Object) » HRIARE T &RB MG o R\ £ EH3 Thas_ &
sey B HERRE R T RBMEZ ERRAEMK (R E T Z“Domain”,
“Range” 27 ) » A3 2 "% A TAR WA AT 0 EHBALA

3. 8% (B 2 18l Instance Browser & Editor) : FI#A#EEH| » LA FETS
H_BTRE > ARREELEP LA > vl E "Clean T > AR
IR E byl 0 A ZT10BBME > AP 6 BB ML ECI > 48
MNEEEEZ (WwBFRELERT ) LaBHEEREBME A dHmms
B JGMEAL

B B RS R0EEARA

AT WA FE T B AR 4 4% E&%EL W AP A I EHER > AR RAE THE
"ES T ASBAA ) FHAT LR EATESNERBE (S F i %
ﬁg@ﬁﬁﬁrkaﬁgﬁérﬁ o BRHBRZFEEHBNGIE) - F—AFHENY
FALFE o AR R A T AR R S M AT R AT SRR A SR E
B0 B WAl A logical axioms > ﬁvﬁiﬁ%ﬁé CRAHEL R TEAKXANHEL
nonlogical axioms ° F# A3 ay % KX, > @ F AR P BEE5] ZFARG BAR > Bk
A BEAR AT R R E ARG TR - M TFRMAAZERDRIET A > CRE
# by protégé ¥R ain A SWRL A& A vAH|# OWL-based Ontology 4 & -

— ~ BRIERNFZTRA

FAE SR RIEH R Ity B & — s iRig 02000 % > TH A FER

M &ﬁﬁﬁﬁ%*%ﬁﬁ E£’ﬁkm%ﬁlﬁﬁmka%ﬁﬁﬁ*%’

Blhe > gny THEH ) ERXRRME? CAZEHAEMIEERB XIEET ? R RA

FFJ Chi (2009) #2 ey THAI 247 & (rule analysis form ) R A A » 218 7 ik

B AR ARG F BB 0 AREH MR B b 0 B Ak iE K {Step; s Stepy 5 ... Stepa} 8
FIAMH AL T TRMHEEH ) AP 2T HeT

Step; : WX ASFE (x) LAk
Step, : &Bd ¥ (x) 89BM Thas 28 » EFAER (y);



PUETHSIERE R R EMNHAEBRERIBIERERR 459

Steps : W& & (y) #9/B M Thas + B Fme > HiFLEHEMES (2);
Stepy Pbéuu (z) 698 "Thas ¥ | #FH ¥ (a) a AP T 2HER
Steps : T4 > E4¥E (x) 89BM "Thas T BHER | BME{EEAa-

TR LB AT MEANBMNE TSRS TATR>EH ) B A
Ji SWRL #LAEXIEE » iz T474R | @F g 58 FE L (atom) S8 > HAIT
B A (atom; A... A atom, ) = Consequence” 8% X, » #J& 89 atom Bp % 3 B 5-#7
P oS ERRE I 0 FF9E°AN % B (conjunction ) &4 & 0 B b F 3K ri%—ﬁ*—ﬁfiﬁ]
P P T ERERERWA() s EREFHYFOX, Y, 2, aHLEER - THEE
BIARNED -

% (?7x) Ahas &4 (?2x,?y) ANhas =& K44 (?y,?72) ANhas ¥ i
(72,72) — has_ £ BARERH (?x,?2) 1)

= -;H:‘)f‘@vp = %EEII]"%HH

KERATHE "B E | TR TRESLIARI  ATHREA  HE
R EZEENRAZ AR
L A¥mA  KQORANALETHIRIELE DR B RO > HFEHRTL
(2 TRBHAH - KORAZLERBAE R FEH LR T MM £
SR ERRL > BARREENALERRLEAt SR mhE
W2 ERMABRRETE  HE2ER0s TH B ARER -

¥ (?2x) Ahas & & (2x,?y) Ahas k- ZEm4 (?y,?22) Ahas % o)
(?z,7a) > has_ REHEREH (?x,?a)

% (?2x) Ahas T &AL (?2x,?7ml ) Ahas R BHER (2%, 7m2)

Ahas & 3% (7x,?y)Ahas £ & Km4 (?y,?2)Ahas ZF sm#aA (72, %a) 3)

Ahas Fl#A & S e (2a,?b) A differentFrom (?b, 2ml) A

differentFrom (?b, ?m2) — has E4B A K (?2x,?b)

20 EmARMA AR ERBAEVRELALY > AT LA
AEIARNE - EHFGAAE ST EAD WA B Thas B BAA E & o
RO A RILEE () EBIFERBBEENTBZLE  RENLETR
Bl BN BA% B Thas Bl#R & SRR ETE -



460 ENEIPEE) F_+_—& U
EsmAA (2x) ANES (y) Ahas_E o %87 (2, 7x) — has_RI#A &

v (7y. 7 4)
ae (-Xa Y)

A () AE S (?y) Ahas & 3R (?y, 7% ) Ahas &% (y,22) 5)
— has_F A & S RH (?x,%2)

3. A At X(ORBIAA A ZE R E ey "has A Z At Thas & A A £
AR BN T EAES TR e T EEA > HLA P4 A =8 SWRL Wi
FH 0 HATR A, (swrlbisubtract) & e X, (swrlb:multiply ) sy & /AEH > 3t
HERGHAMEBEY Thas_ M EZ - X(DRBRERSESREmEE
BB AR EE (Flhedtd 10%) > Bs§ "has_ A & 4%, #2 "has_
SR AER ) BAARKEL > BREANMFHBMN Thas FEEAE - RQ)
RAZFF Lt M Rt /Am R Tt A ik A g 0 Bk Litia
T ER THRAES A HERAE B L EAFBBEM has_
FEEAE o NO)VRA A GHE Lo M R AT F Ak 238 Torehdk APT
o Bk LA E R A ABBME T o A A KB (swrlb:greaterThan )
to#x Thas M E Z AR, 81 Thas st AE ) —CARBBHZ N B > SH#
HRAEF A A AR A SR E B A2 B I has R A ET o

A (7x) ANhas H Z 48 (?x,?al) Ahas ZREA A F (2x,?a2) A
swrlb:subtract (?a3, 1, ?a2) Aswrlb:multiply (?y, ?al, ?a3) — has_Bj] (6)
EAER (2x,?y)

Ad (27x) Ahas A & 4% (7x,%al) Ahas 3 EI‘FAE (2%,2a2)

Aswrlb:multiply (?z, ?al,?a2) — has 38| F (?x,?z) 7
Ad (2x) Ahas 33 AE (2x,?y) Ahas &4 (?2x,?z) Ahas
&R (?z,7a) Ahas_F#aA &£ & (?a,?b) — has_HEJEAE ()
(?b, ?y)
Ad (2x) Ahas 33 A2 (2x,?y) Ahas &4 (?x,?a) Ahas
£ m#a70 (7a,7b) Ahas_RB#AA & 5 (?7b, ?c) Ahas B & & A (2, 2d) ©)

A swrlb:greaterThan (?d, ?y) Ahas &% (?c,?ans) — has 3 8|#HE %
R (?x, 2ans)
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1~ 1BE 5
— - EERAH RS

AARIKAKRGHRAELELTREY > BRCIAHAIFENE X > ERFEEE
Kyt & & > weSEIA®, SEPA'ZENF 0% 41> 4 B AR B3 B4R E R
MELBEAEEETFR S RERIEREIRMETHRELE > GEFALLEATH
2B AR L G AT 0 plhe R AR B A9 RX R LAl sE - £ BISECHYEdgar & #H s o
AT ERwFR  BRAARAETF N ZLELE - ATRETH > KIIFHF3
12 ERERGBE ORI FRAAH LEREEHEALEZ 2 SHREWHE
| RGRELSEXAZEE > AN ERNI—BRELEETHETIH A
F AR E ML E (Pl dw F3R ) B 25w B P 649 A% 77 #5856 ~ £ B SEC sy Edgar
BAHRE - A5 FITHARABEBRGRAEHTHILEEEZSE TGO
WeE T E LR RRE > ORET ALK BETRA - KIGRETHE - & aH/
Ve~ SRBRAE  RERGHEEMMEBRERK  LOERAFTLH S8 A
S0 AR E M ARREIE e o R AR R B ER ERAEF AN
RASRTBRZIANETETER °

(Fi#%) & A (ki)

EEAHK SERE | KGREH 2 of [B] /# % s 5 R

Pana Inc. Aleot Inc. Ace Inc. CA Inc. Heml Inc.

Shar Inc. Hero Inc. Clean Inc. Green Inc. Rck Inc.

Solar Inc. Kyo Inc. Oto-Cell King Inc. Socm Inc.
AVl - Top Inc. Power Inc. Mit-Wafer Tork Inc.

- YoHo Inc. SG-Cell Sibra-Wafer
TGI-Cell WIN Inc.

LT RERBEZAN  REREZEREEH T BRELT RELB 60181
M (2ME£48) XA 24 Ro%E > B FRABTHRAAMAELHATRE 2
MLEE R RIHRBIRIE - A ER E T AAREREY » BAT R AR

9 Solar energy industries association (SEIA), http://www.seia.org/directory

10 SEPA, http://www.solarelectricpower.org/

11 ENF, http://www.enfsolar.com/

12 U.S. Securities and Exchange Commission , https://www.sec.gov/edgar.shtml#.USbbc4eKBA4
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HWAGEERAI G BN BLERA SR &6 FREVER 3 RA L X
BRI EAT AT A G - ERSR 2 7 AT R O b2 A8 AR I
Ede s BB~ ER/IREREMA  AAR S AARFEHR > SREHRNL
BFEEAH - A4 k1 DL ERBRBRR T EAREA | FE > HMeEELE
BO B WAEENRIRETHE LS ¥ o Flei € A 44 Pana Inc., Shar
Inc., Solar Inc. %8 3 R4 % -

=~ BB BT B

FEEMIRPP A B AIRERN G S RAE 233 R R R — 3%
FE ATt Protégé %S F 0 B 24 (Individual Tab) ZEFT e E4dm > B
3EET R 2ZITRAN ML E ERAA - ALFBMATHEY  FIHE
Protégé % #5235 - B 3 2 MR T 3 AMATZIE A M ERE

1. ¥ T 1) 2. A SR )
VINSTANCE BROWSER & INDIVIDUAL EDITOR for Ace_INC (instance of %)  + — ¢ [l INSTANCE BROWSER K INDIVIDUAL EDITOR for 488 (instance of Z &) + - ¢
For Class fis. ] For Individual: [/Awww.owl-ontologies. com/Ontology1380644420.owl| | For Class: @ EfM= For Individual: |http:/fwww.owl-ontologies. com/Ontology 1380644421
Ascertod [SEBRNRN | . 2 € 44 hsazmmn € ¢ & [ Ao [ has_S70] P R hasupum € 4
pss > @ ® X G ||(gace mik K1) pes v # # X O |[EnameThans emt
* Ace_INC = * 28w
# Alet_INC A *oEE has EiiEs € € € has ENRELLE € €
e b IS @ & & o yupmn @ @ ¢ |S0n X(4) X(5)
KX 3) X(2) * 5
@ Green_INC
® Heml_INC INSTANCE BROWSERR INDIVIDUAL EDITOR for Ace_&itlt (instance of & §)
S : For Class: @ & For Individual: | http:/Aww.owi-ontologies. com/Ontology 1380644420 owl#Ace_ff
Asserted | Inferred has 43§ € & & has EETHE € € € has IHRIATEE S X
Av & @ X G || ®AceINC *CARE
* e e 2l | he iienm ¢ & & has_HBIAZER @ P 2
& Aleot_fik * Tt e
)= ¥ CA 28 ikﬂ(‘?)'/(s)
3. & SR - L|l| nas_mmns B e @ R
# CleanfEitz a0 nas R * =..‘. SHEHRFE LR
& Green_2@& & Win_R@8 ik‘(g)
# Heml_& 85 has_gERETI e PR
@ Hero_{iE 0.89
Ko BB | has pomaks £ R
e A(6)

3IHELE AR ARBAUEHMATIRTH

LA&XEr (B3 AL): H2E 24 REXEH > HETHA 425 % 1L
¥ Thas & & RFR B JARIEM SR 2 AT A AR 3 AL Rt
s B o M (1)~ R(2) ~ KQ)MAER & £ B -

2. ARHEATEY (B3 AL): ZEESATH  FEEHA 4B LT
"has £ I )~ Thas FRatAA ) REFR B LR 2AL Reeh i
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B Bl R4 s RO)WRAEL & 4 B -
3EARES (B3 TFh): XEF24AEREN > HEEHA 1085%E &
v TARXEE B RME 2 MATH @45 has ¥ ~Thas F &AM -
Thas B Z#% ~Thas Z A A% ~Thas £ &K ~Thas KRERMH |
"has_:tEIIRAFE , FEE 0 HA 3 AL KRR B A d KX (6)~K(9)
By HLANE L E A R EAE

=~ EEE

AT 523 Y S A ko 3k ST A F SWRLAR B A B 4 & 147 31 B by Protégé 4 35
% F oS 3] (4eJESSY) #hiT > JESSIALEE 4R % (DFS) RJEEE %
(BFS) —#8 "#47%w » 2228 EIITRAE AR > L FPDFSRIEC A
AT PR A > de R AR AME 54 0 Bl AF AT P AR AR R BUTEIE 2
BT —HRA > RFRAES - —HHMASHF > TR "IREET ) BHELAE
ZADFSH X5 4 7] 8 25 > AA AR BI 32 K (9) - B s 5] F ey 3T Rk
QL /AEFEDES o & 2 AEBX(DRAEERZFI L TeoEE > RATHEZE "B
M MRS BRMEMAEA S R 2 &718 THUTH -~ &L THBM > ¥
TOI a5 ke, ez, enkT 0 EREBIS R APL D2, pnRT o £ F—APITHF
BHLET VA Le » BHHLE Sp KRB FRAOT A hp, BhE@ERalttp, ks
P& fer 0 e Re RAHMEE ME > B itife, Hisbe, 09404 1%
Chas_ 8294 0ER ) F - RIBLREAEAZREH X F BHITHF R B 7 K&
Hoo ke LB MR DEe B L E Bp, RENE Koy Tatbp; 0 dips
LB B A Ee; 0 HBME ZBE S APUT R ILEAE 0 8B O IR — T
R EBURE LM -

& 2 A E B Rule-1 69 3R] i b7

M has_& & has_ £ &R w4 has % has * &S
BATH | (X, ?y) (?y, 72) (?z, 7a) (?x, a)
1 (e1, p1) (r1, p2) (P2, €2) (es, e3)
2 (e2, p2) (P2 P3) (3 e3) (es e3)
n (en: pm) (pm, pm+1) (pm+1; en+1) (en, en+l)

13 JESS rule engine (http://herzberg.ca.sandia.gov/)
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X]]Bj
EFI'I_II

EIBEWR F-+-#% U

f AT JESS MAIH #5545 > S E AR RIS LR > B HEHAAA]
R ERBEY - B 4 AR EZETORERE - F0E 3 ki (A8
AT ) > EMERALT

1. &% % 2. AR T
; INSTANCE BROWSER N INDIVIDUAL EDITOR for Ace_INC (instance of 4:3%) + - INSTANCE BROWSER ) INDIVIDUAL EDITOR for 85§ (instance of & i 3i%1) + =1
For Class: @ £% For Individual: |http:/fwww.owl-ontologies.com/Ontology 1380644 [For Class: @ ERMZ | For Individual: |sw.owl-ontologies. com/Ontology 1380644420, owi#
Asserted | Inferred | hos 2l P ot |_‘\N_|_$'_\""|TW-:_ ; ‘T Asserted | Infered hias: SN SR P O o ¢
re- € @ X 9|6 nce e (@)ecanc rev € # X G| pameTaans swt
® Ace_INC = (b) | v | | = (Q,) _______
I e Pl * 2EE Mos it © @ € hos mmsan € 4 er
5 | ARSI s, Ll hos AT € & 4 |¢HE I.A!eut_ﬂ!iﬁ @ Aleot_INC
& Clean_INC | : gl':e“'NC e Win_INC & win lo Hero_#58 4 Hero_INC [
:s::ﬁ:«ic * M“-g_ \ INSTANCE BROWSER R INDIVIDUAL EDITOR for Ace ity (instance of 7 §k) + - :CC :
= = é |.S'bm' For Class: @ Ed For Individual: |hitp fwww.ow-ontologies. com/Onlology 1330644420 owléAce @i | e
Asserted [[lnferred | | has 43 € @ & has TESHE @ € has HBBAEE £ X
A v & @ X & || ®AceINC & CA_RE 025
® Ace Tt [2]f | has Rt & € & [rodigeiotoioglngtey o
& Aleot_{isE L 3 o |
3. AR *cARE e T (el :
® Clean@it d e has RFEFL € & €| has JAH € € € :
& Green_SE * Win_S8 | |4 Mit-Wafer
® el 285 has EREHME £ X | [® Sibra-Wafer :
& Hero_i}isg 089 | |
s s® | SRS 6 %(d) e -
& ua H85E ;'... — isga002)

B 40 $UTRAI AR & FlIE SR

L &¥%s (B4 AL RAHTHETAACE INC ¥ &6 > L hiEH51I%H
PATA() ~ Q) ~ K@)FMA > 2 REF EZHEHE (CA_Inc.) ~ REH
e (Win Inc.) ~ B A4 4L &7 (Green INC, King INC, Mit-Wafer,
Sibra-Wafer 4 4 R4&-% ) 5H B + & RAE®@) ~ (b)ZARF -

2. ERIMAEG (H4EL) WRFRTA " Tk, ABAA L6 > @bk
W FEHATRE) ~ RO)VFRB » » 3 FE#A Z & (Aleot_#4a ~ Hero_
B~ Kyo 4 ~ Top #24a ~ YoHo #24n% 5 HE &) FIHAME B AR
(Aleot_Inc ~ Hero Inc ~ Kyo Inc ~ Top Inc ~ YoHo Inc % 5 RAe%) 4%
B ¥ B AR AE(C) AR T -

3ESER (B4 F): b EaETA Ace B g B oh 0 &diEHT] HFh
FROAR] > 4% EHIEDXAET - BN E AR (1584)  AREF 4N
B 3 BB ABIRIE AR R R ABIELE Thas HEEAE, 4T
25%2 4 FE Ve » 45 g AT R(T) R(B)E AR » FEAF3F Bk o & (360)
SHEBATK(OMRA - Brde & Easat X2k AR BB - HFER
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Mit-Wafer, Sibra-Wafer 25 2 R4%¥ 0 5 R 2 4E(e) A2 T » sb3n 4y Br &#H R
FEEG R -

B 5 AEE AT PATE R > KA Ace_Inc & b o B30 L FE 7 B4R 48 4% 0 1R Gt
JER R a 4 £ 24 & (CAlnc) ZOR B4 ER (WinInc) > RuF %A A X (1)~
XQ)FAT ri@i@J é{i T — R4 ™ (Rek Inc, Heml Inc) » B A& F & 4 77 34| A
KD~ (M A > #E1F "HBIEA, 2R (Sibra-Wafer, Mit-Wafer ) -

Win Inc Reklne
0
E E
CA Inc Heml Inc
Kyo Inc Ace Ing \
04_1%%1:%-" O o
N ~ o . o3
\\v S EIW Socm Inc
St ——220
N \ P
Ry, \ Mit- Wafel/ Tork Inc

— — W — —

5 VA Ace Inc & o 2 B JE 7 B A%

W~ ZHFE

R AR AT Wﬁﬁ’i?ﬁ%ﬁ‘iﬁﬁé}%& B SR ERAREHNETER (B L
IR RBREA) 0 BAF A BEM RS E BA R o 33T AR AR A e T A%
IRt AR PR G KA o AT é'J ATHIA 24 RAEELIRHGERERTIE > AT o
w%%%ﬁﬁﬁzﬁ%

HHEOFEEH A ACRROMA T > HEEHAS SO BEEH
SR LAE (1) g (6738 ) AR (278) SEAMNYELE
ARERAZETA > HABHEH LS R AH -

2. AR BAERRAES C OAR R R AR A PATRERI F X 0 TR EE
MRS R B A% R BT R A X (D~KQ)EF » Bp 55 4t A 2 £ G
B ORBREE B AERERF > BT wE 4 A EZIER - BR
RS RABR—AZH BRI IS AL ERE SBHRG  AHIE
WPk B G FRLHAGZE TR > THEFTHEBEARZEIL BHRAERE
MG IR AR R o

3. RBLARFIEAP P RA GG IR AE C AT RADE IR A M o BB AT ERA B
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o
==

MEESE®R F_+°% F0OH

TBL T AR 44 | T 0 AEAR AR RY 23T o AR R(6)~K.(9) BF & F A &1t
R BAMAERIRARS AFEEXRAZ "HhARS LT LE
o ARWAMMBER FFEN T ORAEEZIRAKER > B 4
TRIZSTHIBRTER 2 REEHEFRE  TRERCEHRAEE—
(RS
A S RAE R O A AR M A 00 B8 > AT R 24 RIS EAMERT
Bz B AR AR SR o RIMAR G R B TR O EHE (#]
Jod mBAE) > B LR A T B HIB | 3w instances > 3R HE LEE AR
BRoF—F@ > AAREERTAEMITENMNG  BARAEHLEAERT
WMALSAEREAR  RAROEADLREAAASAEROER - AB GG AES
— B BBRE B AP T d C D EX AR LR R EE—09R G B 0 B
%R & B LR A B Ly BREM > BEAE SR E —BH (LT —8
T HTABERE L BOBHRER > el msk 2 TR AR -6
H 4> E B Pana Inc 2, Aleot Inc 2, Ace Inc 2 % > & st Pana £ %4 2, Aleot
¥ 2, Ace B 2% RAMZIT I E S0k R 0 BB BT BATA B
FRAAE TR S —BAERBRER - e WEA TP EFFARIHAR
BAZ -

ERNEEEE

ARLEEGE XS TRAENEH ERX > AHBRET WG EFTEE > Fh
FEFFRPP MR R o T E R EAEE AR B AT 0 JE R AR R B R
By RESEBRBRYPTRNLE ~ BARER - HERAOEER - &
FIATHEF 4 09 R M AL > A AR s & AT LR B R 00 B 38 AP F )
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