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Conceptnal Modeling Method of Simulation System Based on OMCM
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Abstract The problems of model’s low reusability and lacking management are presented in the conceptual model’s
development of simulation system, To solve the above problems, the concept of meta conceptual model (MCM) was
presented for realizing the conceptual model’s abstract in the higher arrangement. The ontology conception was intro-
duced to the MCM’s designing, and the modeling method of ontology-based MCM(OMCM) was presented, The OM-
CM’s hiberarchy and modeling method were given too. By mapping the OMCM to conceptual model, the conceptual
model’s modeling was realized. Finally, the method was applied in the conceptual model’s modeling of equipment sup-

port simulation system,and the better validation was obtained,

Keywords Ontology , Meta-model, Conceptual modeling, Unified modeling language(UML)

HE &A% %8 (Conceptual Model, CMD) J&Xf B30 R 4 26 1
BTSRRI — R U —Fp A IRARHE” T AR %l
AF A B AR 2Z 8 6 Vg il S5 EME R R AR SR A
MEAEE R M Sl L P AT 20 3 405 B 2R G0 110 4 T 4 o o
HRE T XRBIEM. BT eSS A B  AESE
A nf 5 F AN TR R 2 A R0 B RG (AL X e () RN B
F MBS £ SR E R KRN TR,

gl bR, 48 B T 0 A% S 48 % (Meta Conceptual
Model, MCMD (9 #2 , BV il ok 78 38 45 )2 YO0 M S AU AT 40
£, BN MBS AL NS YRR SRR N EM
P, TEMAERE b, A S0RAEEAT AR MCM Mkt 2
H T EF A5 TTHEE R (Ontology-based MCM, OMCM)
B, FEIDE OMCM SR RIS 1T BT, SO T HESE
R,

[ :ES

1.1 TSR

“OUERE T EARTER AR AR,
W ESHERAGIES A BIESES B TET .
TR TTEIE AT . UL AR A (Meta Concep-

I HH.2011-06-07 REHHE.2011-09-15

tual Model, MCM) 2% il — & &1 LSRR T T E
B 3 T R AR B — I AE B ) RE S TR RE B
K RGHAATHES BRI, AR XML SRR IE =
TRZILFIRM s , 8 h 55X S A R R A , 7T LUAS B 5
FHC BRI AR BB A Y, R R AT IR W OBl AR R, 8 Bt
U, TOHE AL B MR B A, B A S R R AR
EEH.

b SEEEEEy MCM B, HEXEHEER S
KB —HAR A — B TR BB O M E R IR 2 RAE R
AR, % OMG A HMUER LT R (Me-
ta Object Facility, MOP) AP , AL B T 4 EMoHES#
R, IR 1 Fral.

#1 THESEREREH

BX #HR
7 ABAE A M3 EXTHRTBARA Y EY
TR A M2 M3 A0, ¥ LR AR E
A S ML M2t — AN, E X R RYIEE
3,55 5 Mo M1 8 — A S0, x9S R A
1.2 &4k

AR LSBT IR T 24 B0 20 205 W 0T 46 30 0 H

A ZEF HABHFR S E (60904071 ¥E

X WAL, B, Wb, FEHS T E A RS S0 E, E-mail: iubing40210@163. com; ¥ HKA1953—), B, #E WA R, £

BT A AR R B AL R A R S A

+ 137 »



FHENMATRESE " . X TARKRNE L AREETRF
LERTIAR, (B R A B A PR A A MR 56 F — 4> R (4
B AR A2 OIS 0 L S B AR R IR R AR
AHOG A ST TR, SR AR 22 SR 0 R ) 3 R SR A , T S8 T ST,
P LRI IA BT BRI 35 AR TR R R B9 sV 44 HY
PRV FRNL Z B B R R AT E .

AR I SRR DL M AR R R IE BRI AR
A4k, T AATR LA (B sh B @4k, BrRT&®H SRR
AR KRB S M35 Ontolingua, Cycl, Loom, Flogic, KL-ONE,
OWL %, XEKRARRNEFTEREGEBENEARNES
FIHEDLIERE, B TRA T KEZEAFS ME JEk, L
WA P MR, R EN A LR AR KR,
UML(Unified Modeling Language) & B 5 E Fx_E 55 #E 5% H 4]
Y REBMAREERSTN S, FIB UML (S EE#E
SO ENL AR ) UML RHEZE , Fea)2 UML R2eE
HE XAFEAKP IS EESZ BNERBETEEN
BIEAFS , (1 B 1o iy Xof 52 7 2Rt A T A PR AT R VT 6
1.3 EFAEHTHEEER

DA T N 25 1T A, A 42 X 4T R4 & 1 B AU R A .
BARAE, S-SR ) AR R 5 F A — A A
B, P MBS EH S X5 GRS A E #)
R ORTORAAIE . PRI, ) R A (A5 A 8 ST T 1) 3B S TR
SRR R R RS S A S TR Z R, AR
TEEEREEN AR, BT RS A 0AE
LA A BAR S A BB SR f 857 o, TR B T A
B JCHEL SR (Ontology-based Meta Conceptual Model, OM-
CM),

FEGUH T o) X R v — R LB R ORI T
BUAR REM LR BILC R, 2 RIS RS, H
A R AN RE SO B o () 3R 7R 5 LSS RAHER R, BN SR L4
BRI, AT R % T ou R R M T HEfE. OMCM
A AR R L RAR, WT AR ST I 1 U RTYTR Y
MCM, B3 B MCM W E M, R, I i % 2 8By ik
BRZ AR DL, M DR IES R ARE S KM
HHXRHARE S —30H, W OMCM W] L35 F 4k #E:2
P 4 ol S X — o

2 OMCM Ry iEie

OMCM fy st B 244 iz AR SR B 3 MCM Wit 72
R OMCM ) N A, 40K OMCM B2 AT B iR
S 1. e A RLADIE . OMCM B85t #2 7T L4y S B A B
B, B A Ak B A MCM # g .

Ak

p: EqiiE 3

C [ aE [
| it

B 1 OMCM @it
AR ESEL AR S R, @ et Ak g
F B DA R IE R ol s A8 )RS AR ER iR, BT
LW I 1 AR I & A K A 45 Uschold&King J7#:, TOVE
+ 138 -

Fr: METHONOTOLOGY k%, 38 447 5x s 75 B 7]
VEH, — MU A RIER WS, B AR 1 SEE R
SE U AR R AR T I8 1 52 BB AR IR B 4 1R R A R B A
X 5 AR,

MCM Fitg g a3 3 B ] MCM A STHE MR
B AR-MCM B A1 MCM #6548 .

Stepl B MCM A TE,

MCM E: A0 E B8 BRI KBRS SR 1 oS, AR L
Sk I 2 40 B ) 2 Sl SR BBUH D 1) oM. IR 4TS A FY
B 2 a4, fR T SR AT M AR . & AR
RERRAR, BB — BB, BT ERE R L
. BERGHENHES  BEIRAR S MR S R,
IhEE S B ANIRBE 6 DML, M4 A A IR b R B s fh ot
REAS , S5 R o SR B ZH 2T AR & DAt AR L PR R R L
5 AT TR, I RE I R B T B So &, MR B
R (5 SoniS , MR B E R L SRR oA,

Step2  A{&-MCM BL&t,

ERETIRMTESE. FEM T HTHE R,
MBS AR U SR E, 1 5 A &-MCM B4t
M REH AR TGS . A MCM B 7 77 2
R CAERHITHESE AR TEES B . RES),
MR X OTIE Z MM K R, T A TS 56,
70 A5 B R UOTIEN L, BT H Z M E 2 5 (Partici-
pate-In) X R, 17 R 515 B Z &= 4: (Work-Out) X &,

Step3 MCM #63&,

MCM ##iR B3 7E 4 {&-MCM B U ETIR T, 2 F A+
AR T BHARSEN G o, TE AR MCM #
WA, B Stepl A4, MR AMBR N 7 MEAEITLE, X
SSTE 43 B Xt L AR B9 0 HE A AL B 3Lk MCML, 4724
MCM. f£% MCM. 3§ MCM. }74& MCM, {5 B MCM F14H
21 MCM., B A1# % UML 3758 77 8 4 B4 18 X s
MCM,

3 MCM &} CM #Rk 5

3.1 RS EFRRE AN

7] A MCM ] L) 3458 CM Myl SR #E., MCM #1 CM #
R MY FHRETERPHEESNRHLFE, MCM £ CM
BIZ,CM 2 MCM (B, I T L3 MCM 3| CM 454,
FBEBEIWNEZ AW X R . TR RN — A
=564, B M=(SM, TM,R) , 2 SM /R Bt (R R,
B MCM; TM 7R B5T 89 BARERL, B CM; R &R ST AL
HAMVERIF B STRLI . 0 T8 AW B MCM 2] CM 78
AT 2 kRRX .

. _
AMARRE R A [ PEQﬁﬁi
MM Mapping Rules o
* MCM ! : —)
! jor

| | Map etween

| eha

E 2 THSEMSESER NS TR
53 #1000 ( Mapping Rules) J&—& B FIME . T B %



— AR, DUEAR R 5 — A, MCM ) CM A9 B ¢ 5
FErh, FEAALE 3 ZE0, B B B T B | 2 R
R R R 53 3 288 o AR S L T 1 B A 0
K FR BRI,

(OBLEZ RS )

BES B R R MCM AU RME = AT CM A AE 68 2 (8]
HYBR AT AR . KRG AR SR R — FRE O R R IR
SRR TR E U T H A K, 2 Behavior MCM 4 2y — 76
TOREAEAY, W] USRS O 2 R T AR A COHLBh AT 0 A
A B SRS, B MCM 8 H & 1E CM R
LR A BT RBL,

(2) JB LR AL

R SIIENE BEEG . B MG RZR MCM )&
PER CM B J8 2 8] B AR e . XA AR H 2 — i SUE
KL, R — LA . B R P G T LR RS
W, H10, 2 Behavior MCM 1, 17 X BT 40 & 0 B 1A
DR B E LRSS VLT AR o, N
of 33 S AR A T SO

(3) R R B

MCMEZETHASEMAEMEXRZ LR, X4
MCM Ja] CM Bt B , T B 2 W] ) X R AT LSS, B
PE—XT—RIB RN . SCRES M SC R T UML HLEH
4 HRAIN BT UMBERABEAT BREEZNX R, EXER
Wbt AT, X e d R A o6 R WA LB S, B, £ Behavior
MCM H, “Fi 8" 41 R 7 R PAT (Perform) 6 2, WIZEHLEH1T
AR SRR LR AR B ALl R P T R R .

3.2 MCM 5 UML #3J#h kst

ASCEEME OMCM B R A T UML 28 B 19 %08 F .
AN b, ST RGEAE SR, MR A UML & MiES .
UML #EEFSHNATT AR T3 5 BERE L E—REH
Bl Cuse case) B, AR M P B IR ARG Th AR, FeE H & o
BERYIERIES ; 55 K BB A (static diagram) , WIEA . X
ZEMEE; 58 =2 217 4 B (behavior diagram) , #§if & 4t
BB A AANA 3T R A WA B FR BN R H B (in
teractive diagram) , RN RA WL H LR 5B AL R LA
(implementation diagram) , £ & ¥ 44: & # Bc & B . MCM
1 UML BRI Rt % R AR 2 gl

2 MSHRY UML SRR KR

BAEY UML # A
HERAER AP EE
EHBAHEE RAUE. £E
LB AHEA XA
HAERAEE &H
THBAER EHE
FEBRAHA KE R E
FHEEAEE %@

4 KBS

T TREL AR ERA OB BT E T &R
BRGMAER B8 T RE M OMCM, FEE L ER 7
ETHRERSK CM, T ifiidn BB e &,

4.1 RERERZEMNREHE
MRIR AR 8 A B sk i, 246 & DR B R 4 ) AR A 48 1) R 8

HRERFE AR TS ST AR R
. WEAEEEIE, A XE SN ESRBRENES
M RIFATIHT.

BN EEREARNEZE ESSC=(C,R), K
C={ciscz5sca }ﬁgé{%@gﬁﬂgﬁﬁ%‘%;R: {rismesee,
) HRBRBREMENXRES . FHic[Lnl,WH nS
CX o+ XC—>{True,False} ,

TERARBRAAREE P, 2 (class) R &
RERGEPHXBMENRBES. TEMBSEEIRE
(Environment) . #H 21 ( Organization) . 5% {& (Entity) . £ W
(Rule) . 3178 (Process) | 1 fiE (Function) . 2 {4 (Event) . % IR
(Resource) | /g & (Information) , {£ 4 ( Task) . 7 2% (Beha-
vior) , B#5(Goal) . f 4, (Character), B MESEMD S TN
FUR T, ARERAR . B FRBRES, A&7
TEAIHIR .

M RERREREMITKRE R T UML # #)XB
(Association) , B8 & (Aggregation) . 17 4k ( Generalization) HI &
#i(Dependency) & & Z 51, AL TR G A 81, 48
& T il & (Trigger) k)8 T (Belong-To) . $147 (Perform) %5
KFR, BB R 3 g,

3 EERERGETLAMR

S XX XEHHR
#k & (Trigger) ETEHRMEERANERZAMX R
# J& T (Belong-To) ETERL AR LR AR L E xR
Pl B (AimTo) RTAAMENKAR
#.£F (Perform) EAREMBR ERBATEACHFRTH
# % (Participate-In) RTAABERERITANER
H F (Abided FR KRR T MR
% ¥ (Constrain) FARMNG KA S WPATR E R0 T A
# 4 (Own) ERERELAREALWX R
i #& (Respond) FRARFBE WX E
# % (Play) RREREEM HAWME R
7 & (Work-Out) ETHESEEHEAHNEERNXA
% % (Change) RAEHFEHATHREZERNRE
4 A8 (Part-of) REEERZE EHGHAHZE AR
% v (Affect) RAANEHZETHRFEENYOL R
£ 72 F (Present-In) RARERBLARERFH X R
3 & (Decide) RRWRFELSAATANLE

4.2 FEFEMHRE MCM B

48 OMCM J5ik, 18 3 3 R R B0 £ MCM 10T - 544
JCHE & #5 & (Entity MCMD |, 47 2% J6 #% & # & (Behavior
MCM) | 48 4 TS A (Organization MCMD (3 BT HEA1E
#l (Information MCM) , LT #BIEHE & R (Function MCMD (T
5 IURESHE R (Task MCMD) |, 3585 7045 &4 8 (Environment
MCM) %, HEASRINE 3 FiR.

Environmant MCM

Progdnuan>

Entity MCM

<<Worf-Out>>

[information MCM| *~

Functon MCM

B3 A MREETE MCM S RHER
+ 139 .



BT RER I, 4 AU Behavior MCM 247 #iiR. 3¢
IRBBB AT T 0, A LB MR M Th BB AT AR
AARP BT, MENBT—EMES. BTN
PAT LR BT AN R 25R , R T ae- A — 2
F8. Bilt, 5 MXROESE BB IS5 M. F
# fZB.. Behavior MCM #iR A 4 Bizs.

L=
1t %
<<Perform>>
<<Penc§> «;4
L AW
- bW :integer
A :string
& X :string M
- R & :string
- % H :string
fii B -k 4 sting

& K :string

e .ﬁh&ﬁ:ﬁbublew ¥ #
- & E i Hbuble

B4 FHTFAMEE Behavior MCM $fiR

4.3 HEREFEN CMigRE

e AR R S OMCM /5, B ESLH OMCM F|
R f i . A SCUIALBITT o AL B # 8 A 1), 4 3R
Behavior MCM [ L AT &R BR A i 1 72 .

% UML ', UML #Esh 2 UML B T3 R E &7
HEENEEIRZ — MR T AESHREHNR. HEE
BAREETFERFETEAE . SDL RSB AR Petri-Net
BAR AR S S THBRTERMIFELET N, UMLES)
R £ B 5T £ B35 W) 4R 4 (Initial Node) | %5 3 5 /& (Final
Node) .JE B (Activity) . Ei4E (Action) , ¥k i (Swimlane) | X 2
F & (Object Node) , 1 B (Note) , ¥ i (Control Flow) | Xf
S (Object Flow) | 4% X 84 & (Fork/Join) \ 4 X B & 3t
(Branch/Merge) ,

4 T 53 Behavior MCM 47 2 CM BB ST , B E 4 Be-
havior MCM HHAYIEE 5 UML iG s B f3EA T E 17 XK.
m1 &l 4 R, Behavior MCM MG E BTN A E5
W EAREE. Fb 17330 3 3h B o B 3h4E ; f AT R
e E P HRE, B— TRk ES AR ESARBAE;
1255 7T LLACH B — R B 22947 8, Bt T ARTE s B i
SIPEREAR  BU B X170 8 B T A 2931, 48 UML & 31 &
B FEEIEHR T RER. XSS XA IR
s FHRIENT HPAT D ZETE S E P AR AR E G
ZBFR B RREB T LT A BRI EER AT
b R ER .

23U Behavior MCM fej#lafi4720 CM B 945, 1§ UML

TE BRI R IR B VLS AT R, Ho B A 5 B,

R | {072 BA
i
i
(ravang ) owl BEO@EL
: " o ’

Ui - BASROE )

O b Ives|

‘ <msnie s M e

i [Yes} el
Lommas o BB [ EEnaE )
< & Cataiainay . )

B5 EERETARER

BRI AR R P HFER R, 5IAF
BB A, B T # T AR TS A (OM-
CM &, B H OMCM ML SR A BEAT et S T
BESH AR (ABL T BRI EAME. #iHET OMCM
HBLS RN N TR AR B RSB RE,
UESE TA T kB AT A R

& % x #

[1] Balci O, Arthur J D, Nance R E. Accomplishing Reuse with a
Simulation Conceptual Model[ C] //Mason S J, Hill R R, Monch
L,et al. ,eds, Proceedings of the 2008 Winter Simulation Confe-
rence. Miami, FL. IEEE, 2008 . 959-965

(2] f5ag, flimil, £, & Ak ocBEBER S R EENA
(M. Jea  BhaE H A, 2008

[3] Heaton L. OMG Meta Object Facility(MOF) 1. 4 Specification
[EB/OL]. http: //www. omg. org/mda/specs. htm,2010-03-05

[4] Guarino N, Giaretta P, Ontologies and Knowledge Bases: To-
wards a Terminological Clarification[ C] // Mars 1, ed. Towards
very Large Knowl-edge Bases-Knowledge Building and Know-
ledge Sharing. N J.IOS Press, 1995 25-32

[5] Evermann J. A UML and OWL description of Bunge’s upper-
level ontology model [J]. Software and Systems Modeling,
2009,8(2) :235-249

(6] AT REMFREWHBIML L. FEARKE KT,
2007

[7] =W, B, 7hFEH. UML 5 Rational Rose2003 # {4k T #4f —
R S R IM], R d T Tl R, 2007

(E#% 101 50

[2] Wang Y, Wang C X. Modeling The Effects of Timing Parame-
ters on Virus Propagation [ A7 // Proceedings of the ACM CCS
Workshop on Rapid Malcode( WORM 2003) [C]. Washington D
C;ACM Press,2003:61-66

[3] Dantu R, Cangussu J, Yelimeli A, Dynamic control of worm
propagation[ ] ]. Information Technology,2004,1(3):419-423

(4] A%, BEL, BEE. 4. NEERHsSHRIT]) 4%
#,2004,15(8):1208-1219

[5] Zhou L, Zhang L., McSherry F. A first look at peer-to-peer

worms: Threats and defenses[ A] // Proceedings of 4th Interna-

+ 140 -

tional Workshop on Peer-to-Peer Systems (IPTPS) [C]. 2005
24-35

(6] RIS, RMIE, 4G, IPv6 4% v i B oy % s AL R R[] ],
PHEHLM P ST L 2009 : 3920

(7] SKBGW . %, 41, Interner B5 R ARERIRIB 51 (17, MR Y
24,2007,1244-1246

(8] TK&ITF, WML, 25y, 4. — i TR 3t RO 4% (1 4% ot B LA 7
W:[7]. Journal of Software,2007,412-421

[O] B4, SRV, B T 5% oh 45 35 4 1L 00 0 R 9 R B0 1R LD ).
Computer Security,2009:114-118



