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Abstract

Abstract: In the view of problem in lack of information sharing mechanisms at the semantic level among
processes, a business process modeling algorithm based on ontology language using concept hierarchy
as background knowledge was proposed. The business process modeling by traditional business process
languages can be transferred to ontology language (OWL) description so as to realize the semantic
sharing of business process. The approach has two main advantages compared with traditional methods:
(1) accelerating the building process, minimizing the conversion cost; (2) background knowledge guides
the extraction of knowledge resided in database. As a way of validating the approach, part of the sales
order process adopted from SAP reference process models was used to construct business process
ontology, to validate the method. The gold standard experiments show that this method can correct and
effectively construct process ontology.
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Abstract: In the view of problem in lack of information sharing mechanisms at the semantic level among
processes, a business process modeling algorithm based on ontology language using concept hierarchy as
background knowledge was proposed. The business process modeling by traditional business process
languages can be transferred to ontology language (OWL) description so as to realize the semantic sharing
of business process. The approach has two main advantages compared with traditional methods: (1)
accelerating the building process, minimizing the conversion cost; (2) background knowledge guides the
extraction of knowledge resided in database. As a way of validating the approach, part of the sales order
process adopted from SAP reference process models was used to construct business process ontology, to
validate the method. The gold standard experiments show that this method can correct and effectively

construct process ontology.

Keywords: ontology; business process; concept hierarch model; process ontology

Bl Web 45 HE 4R A AU I A AT, AT
B S VR LM EERR R AL
HEBA S TR el LT BLIEALSERR, 50
e e s o LRI MR & . SCRTTHEGE T

AT 5K AR 4 (613730376, 61573157), WSO SRR E B e X, IRZ B R A1
K 973 T IR IR LT RI(2014CB340404), iT.

VSOl 55 o P T S AR A T R X

X7 JRESY o AH H N A p R
T AR 5 (20 LE2BAB21TO2S), FEX T T 7AW TAE . (H H AL S iR
TEH I BB(1981), Lo, YTPTE, Wk, YR, PR B EVE LE P — N — IR R R

WFFCTT R A TR
http: // www.china-simulation.com

* 2282«

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 8

29 &5 10 3
2017 4£ 10 A T

X HHSREE ZA A RELL ] iR

BRSSP A (A A T A 3 25— R AR ) R
PR, TNz ] T vk S b 30 55 45
B RGETRE, LS AR S84 1R A IR SRR
FIRIEE . RE R R G R e S i
FUREEA b, R S5 AR AT A AL, H A0 R4S
TR BRSO SRR R R @ 5k, AT
Bk A DA s RO v R AT SR AR — 2P TF R A
L &) i

A =Wl 95 U f2 1 75 4 BPEL(Business
Process Execution Language). EPCs(Event-driven
Process Chain). BPMN(Business Process Modeling
Notation). UML %3 E4%E, EATREsh#ZH B
RIEF A, T DAAAETE R TE

N T H BR VAR R 2 v g 3 SO, SRR A
AT LU AAR B B AT ik, N St — 20
() TAE. J74EM I B HEYF OWL(Web Ontology
Language) {4 DS AR LIE S OWL W
HOATE a2 OAATE &5, A SOk OWL ARy
TREAAR IR TE 5

ARSI E BTl et T ik 55 R
AARBSHEIE, Rk 55 i 4L B LA 2 1]
5% A A DA R R R R A AR 1) B BT, (]I SRR
RN T PFREAAARE T S 0 AR TRIAR
y CH-BPO. A LA G R P 4 &
WREM A TC R AR IC R Z I R AR E, A e
ik RFOTRAEE TIRZ KRR, MEi SIS 2R
A U AN ST R AR ) — MR 051

1 FRIAE

Hj s th s A R I, RE A RIET
B B A el 2 2 T XML R R A ), 200 T
BET8 SUMBU: A 4K

XTR-RTO J& M XML SCRSEE 7 OWL AAK 1) 5
%, RSO XML B 20 0C R R, R
JE WL F] OWL A4AP!, Chishti T 52 Ma %5 A4
BT P 1B AR L 5 AR WU B AR L, 107V

A, A IR T AR 5 R S5 R

Vol. 29 No. 10
Oct., 2017

SRS TR B BT IR,

S SCRR[STHE tH T 2 T AR Bl 25 iR EE 40
Jiid, I AR SR R P B nT DA B F P A
R4 75 SR A S AR . SCHR[6]8& H T —Fi 2
TR AL WY R L, T AEESEA
(ks i, T ER B AL HE A R A T SRR T ]

Beco 5 NEXREEMIET OWL-WSCH T.1E
PEASS B0 OWL) KA IR T AR AR R 25, 7=
AL TR AR SRAARBE B AT G M 45 3 R TR] 1 O R A
WA AR AR, X FPE T 2 TR e
(38 AL S5 RS Zheng 25 N B T — Rt )
REACIE R T ITS AN, 1277 VA6 ¢ R 5040 12 1)
W2, R T UM AR A BN, 107 vE T
RS TBATIR . 24570 A S A RO R
(PB4 AT A ALY, Yahia %5 A3 7 0% R
FH G S B A B s T X, o alifig
BT XML S e s, RN % & c & )
(RO LI, DL KK i A 1 A5ty s U0

2 WEHmEER
2.1 WEHEE

H A H AR el 5 K2 2 T BB E
X, FEE PTG 4 AL E =, iEPC. BPEL
G EA EIACE R, B e Rt W 205 T KB
R U2, [, X e R R AE S 2 IS
A2 TGRS TR, S R
AP T ST AR ORI ok . S, LT
A (T RE B 5 48T LUl Petri MUY, Horn
REZ B PRS0 LLSE 5404 Petri W, M
17 /DFR 4> GERANRE L e DRI, QLR RES I
(5 SO 45 AR K, 8w LR R BT A 10 A
&, HEARFRERRIAZER . w31 24
) e Aok

S RFEE: T WRBES, QN
ARG ES WA RERE ool
(V.E,,h0), Jor: Vi S B4 B:VxV &

http: // www.china-simulation.com

* 2283

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/8
DOI: 10.16182/j.issn1004731x.joss.201710008



Ying et al.: Business Process Modeling Algorithm Based on Ontology Language

#2955 10 #1
2017 4F 10 J

HIA RS 1:(VUE) > T i T i M A K £,
AV o QUffE T RUINPREE: o:(VUE)>(T—>Q) i
ST I B, 3K B A R FIRR B N 4

2.2 MEEBK EPC Kk

ACAEH iEPC(Integrated EPC)AF g it Fi i A
W . (1) KA EPC g s et & 17 HAb
FEAERTTE S Wi H T % (2) EPC #HiiE 5 &

00ds

choosed
1x?

ARG HAR

Journal of System Simulation

Vol. 29 No. 10
Oct., 2017

SR 20 R TR DG s, iE B s T
FHIR, A BR A B AR YT 52 LRI 3k SAP
A FEHEKS EPCAE N LT IR AR e 52—
(3) iEPC &XI EPC H¥ J#, ‘&1r EPC HH&ah I,
EFXF EPC LR I 2 B 15 5 (functions) ST T £A (4
(role) FIXF 5 (object) 17 s, H A& T ALFRE X B 1)
fE M 1 AT B AN SRR 1 {EPC R

}

l \\Z
Submit Submit | Submit
mmﬂ&ﬁ@mm%m#m%@%)

Order
checking staff

(iformation
informatio

Goods |[Goods| [Goods|Delivery]
uantity ||name rices ||time
:?:

Order
Manager

K1
Fig. 1

WSS RAEA AR

3.1 MK HELR

AR Ay SR AR R,
OWL s H i i fee) 2 M —FhAATE 52— K
ST OWL 2 T Fff A 3L I R A Ay st
JiiE(RT: CH-BPO). {EiftFEAMM e, %

3

PEAER BT BON ] T LS 2K, %0 B BRI
G AT SR 1 1 BV, R U B B

SR UAE A BRI . U ARR R T AE
&2 N RO, e — 4L YRR
XLAE B U KR A, U R SR
SRAT T W A S MR R IR RES 3R I P i S 4
A OAE L, R AT R RS bR B . AR
> B A I 2 AT B A A B e . AN S
o RBOE B R ARSI

»Electric order

iEPC K R IT Bk 55 i FE

Order confirmation business process represented by iEPC

EAT AT ORI, WA IERF G XA 2K

Bl 2 id TASCTAR I, ML S5 Re 2
SEMRNALRE,  SRIBGAFE R IR ACRAE R SR AR
FHEEN U RIS R BRI 2, X s+ Hdf ik
BB, FFIEL AR R R T N T
AR, ALFHAREHAN, £ BNFFEAAL

TER BB

+
gt

B2 WA MHER

Fig. 2 Process ontology framework

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2284 -



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 8

29 &5 10 3
2017 4F 10 H

Vol. 29 No. 10
Oct., 2017

18 SR, A PR TR I L S RS .

3.2 TWIEARAL F A )

HRAE XS GAN[F] AEPC A% gl A AT 73 DAy 28 1l
A A EE Y R AR KR OR(ER),
AND(%j), XOR(H#), Function(Zhfi), Event(Zf
FEY ST R, B R W R AL FR . Role( S (1),
Object(tF %) A1 Range(iE) T M. oy 753411
FoR AR SRR T RSS2, WFR I Edge(i2)
WA AAER—FPSE . X EPC B I e
X 2,

X 2. g wm R E AN = d
iEPC = {Node, Property, Value} Property = {ID, ,
name, optional, type, lowerBound, upperBound, source,
target}Node = {E,A,F,C,R,0,Cy} Node - Property.
Node MUFEYHH AT B2, Property A yiAE T
M JEYE, Value 1 RUBPER R AKME. Node 5
Property J& 7 WU O FR o AN A R 2 (104 A PE A
), fHZEAIHAT — SR AR P 1D, 1D fiME—

e AT . ASCAHH Property.value 2755 5™
JiE P R AR

E: RAMRAE S S,

A: %ﬁﬁﬁﬂ?%ﬁ‘]iﬂ%/*\

F: 2 BRAEZE DR fidE G

C: %ﬁﬁﬁ#ﬁiﬁ’]ﬁé% ;% v C=Cpr U

Cxor YCanp Y Crange

R: A RARE MO R RS

O: AHMRAFHIN G LS

C-iEPC MV S5 R O AL AR, X
HORM OWL fE N A4k, OWL FZh Ak

Class A4 A KK, Property A A4k 1 &
Individual Jy AR SE 51 o

X 4 FKRRABIE ZIUH Ch=<C,R->,
R = {subClassOf,intersectionOf
complementOf, Restriction, oneOf, H . } XHC
M BRAET RN ES, He RoRFEIAEI)Z IR,
=1, 20 ReRAREK CIFFERR.

E X5 JEPERARBAE A ocd,
Ph=<OP,DP,R,p,Rpp > i X PhjE— AN HBRAES
RS, OP XS4 & I (Object property),
DP 4 %04 J& 1 (Data property), R,p

of ,domain, range, disjointWith, equivalentProperty,

unionOf ;

= {subProperty

FunctionalProperty, TransitiveProperty, Reflexive
Property, IrreflexiveProperty, SymmetricProperty,

InverseFunctionalProperty , AsymmetricProperty,

Hop YHop JIMGBIEFT AR UG, Rop 0T 01
ZIETERIRF ER R
R,p = {subPropertyOf, range, disjointWith,
equivalentProperty, FunctionalProperty, H ,p } » Hopi
NEHREPERT AR, =12, Rpp 7R THdl
JEE IR E R AR

FERL T PR KA E L2 )5, W LUARYE &
X6 R “H AT

SE 6. PFETT 55 OWL-DL A& LR ¢ &
( F(BP) — Ontology )5& X I F :

O =C_N RHCT A

w = Property \{ID} 3R Fx ID Z AMi & 1t
18

(Individual)+ J& 1k (Property) F1 2 (Class) = 8 4 41 Ly =Cy — (Property.ID) : ZRHLTT R0

WO AR RR S, RS Bk, A D JETEs

1152 RSB TN . £=Cy oy FITEMIE D 250 R
0y T T AT GRS A, xR

OWL-DL MEATTRAMGE XL, W5E X 3 Fim, Afk Grame = ® — (Property.name) : 3 6 R

KOEMERIEN 4, AEmRbiong g 0 name itk

XS Gy, ={C} > (Property.id) : FRIEF miX M
X 3. OWLDL 4 fh s X i F . 0idJEt I

Ontology =< , Class, Property , Individual > , V(Giane) = name.value « R i Tk

http: // www.china-simulation.com
* 2285«

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/8
DOI: 10.16182/j.issn1004731x.joss.201710008



Ying et al.: Business Process Modeling Algorithm Based on Ontology Language

%529 %4 10 0] E R Vol. 29 No. 10
2017 410 A Journal of System Simulation Oct., 2017
L5 DI name {H ; (), T RME 2 B AU R R B E 5 I AN R T A

V(Gy)=id.value : SRHRFIR S B PER A 1K
G id {H s

V(Ly)=id.value : FRIHUFE ] A2 4% ni w1
A AN id {H

F(Cy)—>He, : AP 55 G RE 1 mi S e
FUAARE— 22K,

V(Grame) = He, = B0 55 VR AR I 1 v
name Ja& P (1 FAAAE R 0 A AR 205K

F(Cy)— Hpp « R GHRL AT R SRR
AR — G S

V(Grame) = Hpp, = PRS- UREH S R 1T
RUBTET name Ja& PR A A A 1R 20 K s s

V(Gy)— Hpp, + B 55 R R 42 50 H0 1
o
JETET ID Ja8 M S A A A ) — G R 1k

V(Lg)—1: RME SR n 1 si@ e i 1D
R PR B IS5 A AR AR P S5 5

V(&)= Hpp, -value : 5 55 FRE N 15 5 s 1k
R ID J 2 AR TR R PR (IS by AR B e
I

FOCMEAAIIZE, R eI AR s
Peo AEAPIRKIENE: Bl BrEFT 28 k.
BRI IEE =200 %: ID 5. JEve UskAE b
E3. MRAEAURE IS R KRR Y R ID (HAE A
FHARE LR ID 5o VREEAS PRI B 8 1 1 e X
S TP e (S o (B A e P P i SR
PREAAR I BB P I TRE R Z IR AR

3.3 B ERAE A HNIR

AT ZER R U A5 L X AR AL
IRA o WL 2 YOS SR SR — R RIS TR
W2 T LAE 2 AN B R E R BLURR B
JER R RGBS RARE I
B3 DA I 2 K, ] AR A 1
B BON AR R A S R T

HEHAE S BB AN TR RE SR & LSS R 4
SR B MR 2K o WA 2 U AU K a7

ARG o SFRARAAAY B TITRI AR 2 T B
V(pvi, )| (pv; e PV)A (L e L) A (U<, (pvi’li) =0)
, PV=(pv,pv,,...pv,) & & T &£ &
L=(.b,....0,) FRES, (pv.l) 28 EEE
pv KA NIJZR 1, (PV, L)& PV 5 L IH4E
ER Nicie, (pvil) = 0 BT — AR TE-Z IR
o 5 HoAth R PE- 2 DO AN . [RIRE, TT BAE
T R R A 5 T B 2 AN [

3 WS Z K
Fig. 3 Concept hierarchy of process ontology

3.4 WMBARMEIH

FRE L FETMESE R A ST
N MRS PC, MR CH
. WFEAL PO
ProcessSchema.name«—P.name
FOR level=0 TO level< numofCH
IF 3Jconcept IN CH mapping P
THEN item«—concept

1

2

3

4

5 Table.name<«—item
6 Table.column«—item.pt

7 Table.data<—item.data

8  VProcessSchemalNDatabase

9 PO.name«—Schema.name

10 PO.class<—Table.name

11 PO. OPV<«tableRelation

12 PO.FirstDP<Table.name

13 PO.SecondDP<«Table.column

14 PO.Individual«—item.data.ID

15 PO.Individual DPV«—item.data.Others

16 RETURN PO

http: // www.china-simulation.com

* 2286 ¢

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 8

29 &5 10 3
2017 4£ 10 A T

SR T 56K U RE A4 B Bl I A4 FR (1
1) BRI AR 0 R B R 2R )2
i, AR SR AR S Z KR
MESAHIULAC(2~3 17): WA VL EC 50 (item) , U1
W item S AR SCHAE A BB R 4, W item
YONBHER A, item JRPE AR SN4, item
Hh BB A B R R B (4~T A7) ARJE X E
P (R AT R B A (8 A7), R AR
FREAAAAL (9 17), Bl P B R A ke
AEIAA040) LB miE(1217), Bkt
AR A R AEA R S SRR PR A7), A&
54 iR AR i B JE R (13 47), A&
HOR R IR D {EA FREAR RS2 44 (14 47), K
B IR AR DA 3R A A S 81 11 B I PR AE (15
11)o IERPERFEAA6 17).

RPN PN A1 PR DRt (PP b
R 55 FLREAH AR, WERAERE S )2 K 2 g g
He 55 268 N IR G 28 PR ERE =4 P 1038
FmPEAF N R b 20 8 R M A b i
TCRE R A A o AN T8 I IR Al 2 B b 55 U
Fe, HOUHMRBMSGEABRIN 5 R AL
IS T) PN 56 il R G 2 R AT G I B4, L AESY
Wi S35 20 R S U R P 24 v AT s B, AR STy
A n, SEERI TR 22N Om).

4 fESER

4.1 ERHERTHE

S LA AEPC DRt SoAh I e
VBT 0] UM [RIRE R 7 AT AR e 4 . S i 7%
OB T RIEARFRAE TR, KRR B
BIEHE PE SR JE R P b U R R e R A
SCAHC @, F e 40h OWL Ak,

FR A b 55 ViR 24 T & A R SR A, o AT
NEHE 24, Bds R4 R A4 PR, Bl
AN RURRBL (N role), Fiduk bz 4 k&
T oA R 1 o T T AR R A Y ) R
AL ID(FR), Name(%#X)A1 Optional( 7] ik

A, A IR T AR 5 R S5 R

Vol. 29 No. 10
Oct., 2017

7)o B 4 v B AR Kt B o R i ) R A
HARE. AARREWNR 1 PR,

# 1 iEPC A6 MySQL Hudi S L)
Tab. I Rules of iEPC transfers to MySQL data set

iEPC MySQL $dfs )%
Epml 31 Kol 44
KRR x4

W AB IIEZ
W E A K e

FENV S5 WA T R ANEHE 2 ), IX e R
o B SRR AR AT B I B, A AR A
Hen] LIORE & A Bdla e Hh A SR e F OWL Aok 2k
o

A AR e oK O 38 30 126+ 10 a0 i
8] (R DG AR He 40 OWL AR (Al . Bt Jm vk X
PRI IR, ARSI BRATY «

B, KBRS BCE ) OWL A4, X
ANJE OWL AAK[] URL, ABERIIXAS 44 FRAE B M
ERATPAE AR, AR AR URL 2
a2 B BEHLA ) — A Al HTTP Pl i)
KI5 o

S, OWL AR {240 0k B K 122 i) £
EEESEAp

B, AEIINSE OWL AMARLZ I, N InAAA
(e o A 1k 20 D Bt e A s k.
OWL AARIEHE AT =N 2R — s PEnbs
R, ARG 37 R PR D 5 2l e ok
AR, N T T AR BT AR A e
RN RV N BIR R IR A, AR
B Jm 2 BRI A 4 AR R TR e
SO € SCER IR ER B TR s — 25
I VR R AR, R A 10 S K e i 1 R 2R
Mo MBI LRNRZIAIRR, ALK
PHAS B R 18] (R R R AL SR g 1

R RO T R IR K SR 5 DA b 55 R
TRARRAE, (2SN el & i1 1D T
RIRRNIAME, PUOMAE iEPC T CER 1D

http: // www.china-simulation.com

* 2287 o

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/8
DOI: 10.16182/j.issn1004731x.joss.201710008



Ying et al.: Business Process Modeling Algorithm Based on Ontology Language

#2955 10 #1
2017 4F 10 J

AR E Ao B R R I FCA B T DAk
AR IA AR L PR e RS & 2
J7se

2 MySQL BT OWL A A% 1) A )
Tab. 2 Rules of MySQL data items transfer to OWL

B ZNTS
B 1 4 OWL A1k 44
— OWL A1 4

OWL Ak —ZR 5l Jm 44
R M4 OWL A4k — 4Bt R It 44
=) CIATANAAS
SR ID 5 OWL ztw\ﬂ’] | %%/
HAh AN I I B e 1 1

4.2 WEEAMEILL

SEIGAT FH 4 A (gold standard ) AAASK PPk 4 7t
RRAEAR I ITE . HARE 5 AP RGN bR iE Bl
PERE N N2 A, DR EATT o AR I ZRAN
WRATERE, BB RIE . ASCEAALA
MIRARE IS N AR 8 8 I bR A, FRAT TR
AABEAN 5 RV TRAEAANE 5 G AN AR AT X L,
3K SN T4 R ) AU P P 2 v

SCHR[18]4T 21 T 0 A A 1 #E Bty 5 M1 49 [m] 2 1)
R 4 — M RO AR OC) M — A2
FRPR(OR), AARIIAER AN 15 e LR -

Cc.NC
LP(OC,OR):| TQ|R|,

C

Cc.NC
LR(OC,OR)=%,

R

LP(O.,04)=LR(0O4,0.) -

PO I EC A AL H e 22 1) 27 AL HE R 42 1
1] 5 T A Sl 4y 24 v Ay % (Taxonomic
Precision:TP) #1 4r 28 A [H] #* (Taxonomic
Recall: TR), A Ay 75 AL S ASAA IR I fige A7 0] g 1T
et AN I ), J AR R 7 A [l
REAL IR I DOX A ) R o AR 73 SRR 20 43 2K
A E =Rk R T B X 78 &% (Semantic
Cotopy:SC), "B X T AARO)H A 15t 2 Al
THES () Z AR A&

SC(c,0)={c;|¢; eCA((¢; <c)v(c; =c))}

ARG HAR

Journal of System Simulation

Vol. 29 No. 10
Oct., 2017

oy 33 X 7§ (Common  Semantic  Cotopy:
CSC)nJ LAE S iV HER 20 70 I 52, B P 3T
TAEH A MRS A 3E U e LR

CSC(¢;,0,,0,)={c; lc; e CNCy A(c; < Cc)}
v — ML I ce, MM ¢, € O, M e, € O
1 = 73 FUERA 2 1p,, 5 SCATE

e (€1,¢2,0¢,0p) = |Ce(01 ket O )|

|ce(cl,0c)|

ISl SUBL o TR 3 TP MTA 9] 28 TP
AT AT 2 i 5

TFesc(Oc»Og) =

1
m Z ip(cy,¢,,0¢,0p)ifc € Cy
C|ceCe

0if c¢ Cy

TResc(Oc,Og) = Thesc (O, Oc) > Coiiindlie

e DA R U ) HEf 2 F A [ R —HE, o
FUEA ZE RN [P R 2 Rl T 2 — AP 1, B AR
BE532KI1) F-measure, ‘& A4 R FUEA A4 9]
HI)— N EFITF B

TF(0p.04) - 2-TP(O.,0y)-TR(O,0%)

TP(O.,0) +TR(O.,0%)

W TF ASZEEE OG8N, w] LU 5028
F-measure®”, ‘& &%} LR #l TF f—AN AT B
2-LR(O,,0y)-TF(O,,0%)
LR(Op,0,) +TF(O,,0%)

AN IR AR A ), K AT A A
o &4 2K 10 R R R AR A IR

AT SR BT A EE: AR PSS Intel(R)
Core(TM) i5, 2.6GHz, 8GB W%, OS X 64 i
YER S, JAVAIDKI1.7. ASCEHLT SAP 1] 604 4
BHN SRR Y b 30 MRS IR TR S 1
BB SEE AR . SAP SV 45 S R A b 453t
PR N |z A B B AT AR I 5, A
HMR 2 25 R SCHS & FE T A0l AR AT A5
(), AR SCHRH SAP S5\ 1 45 i A A g ik
KXt 5. SAP S 4B A v i S5 R34
LL EPC 575 £ 511 . Xu AT H T ISR =
HRIL OWL A 53R, Thuan A At vk

TF'(Oq,08)=

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2288 ¢



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 8

29 &5 10 3
2017 4£ 10 A 7

TR,

SEANE S FREAAARY, AT A R
HH PR A B 45 AR AR, WCR R T X
cotopy HITTIFMGEASIT I FIRPIRIAAR AL 15732

4

¢

[ sSubmit
r

-

S T AT 5 L SRR T

vl
AV

Connector

\ v
7

Vol. 29 No. 10
Oct., 2017

HEATES . %% 3 & CH-BPO 5 XTR-RTOP } &%
BR[2132 T VECAR SCRR Sl . TXIT) Wi S8 o
PEAS T L S2a6 i 4t 5, b WoR i A

4 2466

4 1001
=3

Recordinformat]
on $3
—«,’ R
Ordersubmitte
'l “1* 8 Goodschoosed

d '3461

4 YRRAEAAR
Fig. 4 Ontology of logistics process

* 3 1B X cotopy KPR 45 R

Tab. 3 Evaluation result of semantic cotopy %

Method LP LR TPesc TRese TFese TFesce
CH-BPO 87 94 87 92 89 92
XTR-RTO 85 93 84 93 88 90
TXJJ 79 94 76 92 83 88
100%
95%
A A ~
9%-J/
85% |
0, -
el == CH-BPO
75% == XTR-RTO
TXJ]
70% : : : ; : :
LPp LR TP TP TF TF

K5 SKI AR EEE

Fig. 5 Comparison of experimental efficiency

M 3 FE 5 AT LIFAEH CH-BPO HJ TFcsen
TF' cse~ HC AN PRI SVEHR iy, VERR A T

ORISR, A PEREEAA L, B RS R LT
U EEVIRr

5 £

i SCRRE A 52 L ) B8 v SC L #R AR 1) T B
Z—o T HAAAEZ MRS S, AT

XX LR IR i SO R P EAT 7 B AR SCER

Tl M 55 33 R A A T R R O A 1 B B
W, EIE MO S5 iR B I T H SR 5 e SR
WMREAR . FEARRE ST FE P, MRS IR A EE
A R T RS RRE, R R A
B B 455 Wk J2 U W R AR I8 A S B

FE SRR AR (1 2 v 4 B W 2 AR A
USSR, 2T PR R (D& T OWL A
Wik, JR> TRAA Y ()% an s 3
F NS P B T 75 (R R, AT S 9 S B R
FEAARRG o IR WA SCH HH R S0 L P 4l
B WS AT IR A AR A 45 B A

http: // www.china-simulation.com

« 2289

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/8

DOI: 10.16182/j.issn1004731x.joss.201710008



#2955 10 #1
2017 4F 10 J

Ying et al.: Business Process Modeling Algorithm Based on Ontology Language

SR

(1]

Hepp, M., Leymann, F., Domingue, J., et al. Semantic
Business Process Management: A Vision Towards Using
Semantic Web  Services for Business Process
Management [C]/ IEEE International Conference on
e-Business Engineering. USA: IEEE, 2005: 535-540.

Ostrowski L, Helfert M, Gama N. Ontology engineering
step in design science research methodology: a technique
[J]. Behavior &

2014, 33(5):

to gather and reuse knowledge
Information Technology(S0144-929X),
443-451.

J Xu, W Li. Using Relational Database to Build OWL
Ontology from XML Data Sources [C]// Proceeding 2007
International Conference on Computational Intelligence
and Security Workshops. USA: IEEE , 2007: 124-127.
Chishti I, Ma J, Knight B. Ontology Mapping of Business
Process Modeling Based on Formal Temporal Logic [J].
International Journal of Advanced Computer Science and
Applications (S2158-107X), 2014, 5(7): 95-104.

Rao L, Mansingh G, Osei-Bryson K M. Building
ontology based knowledge maps to assist business
process re-engineering [J]. Decision Support Systems
(S0167-9236), 2012, 52(3): 577-589.

Hoang H H, Jung J J, Tran C P. Ontology-based
approaches for cross-enterprise collaboration: a literature
review on semantic business process management [J].
Enterprise Information Systems (S1751-7575), 2014, 8(6):
648-664.

Stefano Beco, Barbara Cantalupo, Ludovico Giammarino,
et al. OWL-WS: A Workflow Ontology for Dynamic Grid
Service Composition[C]// International Conference on
E-Science and Grid Computing. IEEE Xplore, 2005:
148-155.

Zheng K, Zhu D, Yan L, et al. A model of extracting ITS
ontology from a relational database [C]/ 14th COTA
International Conference of Transportation Professionals:
Safe, Smart, and Sustainable Multimodal Transportation
Systems. China (ASCE), 2014: 258-267.

ZETC, WL, XUZR. T B T SO R 2 6 A
AR ETF R [J. REGEFIR, 2015, 27(5):
1071-1080. (Li Kang, Li Xinming, Liu Dong. Study on
equipment domain ontology construction for integration
of data semantics [J]. Journal of System Simulation
(S1004-731X), 2015, 27(5): 1071-1080.)

ARG HAR

Journal of System Simulation

Vol. 29 No. 10
Oct., 2017

[10] Yahia N, Mokhtar S A, Ahmed A W. Automatic
Generation of OWL Ontology from XML Data Source [J].
International Journal of Computer Science Issues
(S1694-0814), 2012, 9(2): 77-83.

[11] La Rosa M, Dumas M, TerHofstede A H M, et al.
Configurable multi-perspective business process models
[J]. Information Systems (S0306-4379), 2011, 36(2):
313-340.

[12] K'uster J, Ryndina K, Gall H. Generation of business
process models for object life cycle compliance [C]/
Proc. of BPM, LNCS. Germany: Springer, 2007, vol.
4714: 165-181.

[13] Mens T. A state-of-the-art survey on software merging [J].
IEEE Transactions on Software Engineering (0098-5589),
2002, 28(5): 449-462.

[14] Ohst D, Welle M, Kelter U. Differences between versions
of UML diagrams [C]// Proc. of ESEC/SIGSOFT FSE.
USA: ACM, 2003: 227-236.

[15] Sowa J F.
philosophical and computational foundations [M]. Vol. 13.
Pacific Grove: Brooks/Cole Publishing Co. 2000.

[16] W3C OWL Working Group. OWL 2 Web Ontology
Language Document Overview (Second Edition) [Z],
(2012-11-11)[2015-03-23]  http://www.w3.org/TR/owl2-
overview/.

[17] Dellschaft K, Staab S. On how to perform a gold standard
based evaluation of ontology learning [C]// The Semantic
Web-ISWC 2006. Berlin, Heidelberg, Germany: Springer
2006: 228-241.

[18] Sabou M, Wroe C, Goble C, et al. Learning domain

ontologies for web service descriptions: an experiment in

Knowledge representation: logical,

bioinformatics [C]// Proceedings of the 14th international
conference on World Wide Web. USA: ACM, 2005:
190-198.

[19] T Zhang, D Xu, J Chen. Application-oriented purely
semantic precision and recall for ontology mapping
evaluation [J]. Knowledge-based Systems (S0950-7051),
2008, 21(8): 794-799.

[20] Cimiano P, Hotho A, Staab S. Learning concept
hierarchies from text corpora using formal concept
analysis [M]. Al Access Foundation, 2005: 305-339.

[21] Thuan N H, Antunes P, Johnstone D, et al. Building an
Enterprise Ontology of Business Process Crowdsourcing:
A Design Science Approach [C]/ PACIS 2015
Proceedings. Singapore (AlISeL), 2015.

http: // www.china-simulation.com

*2290 ¢

Published by Journal of System Simulation, 2017



	Business Process Modeling Algorithm Based on Ontology Language
	Business Process Modeling Algorithm Based on Ontology Language
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/FIh2Dz8S_O/tmp.1688107323.pdf.BSkpm

