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Mission modeling and simulation for equipment system
of systems based on DoDAF
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Abstract: A description model of the mission of equipment system of systems (SoS) is presented which uses
a quaternion (Target, System, Activity, Relation). Under the framework of Department of Defense Architec-
ture Framework (DoDAF), a modeling method based on activity-based methodology ( ABM) is researched
which uses the description model to build the static model of equipment SoS. Meanwhile, to build a simulation
model, a method based on IDEF3 is given to verify the model. Finally, a case study of carrier’s typical mission
is given to illustrate the effectiveness of the proposed method.

Keywords: equipment system of systems; mission model; modeling and simulation

BOFHEA - R T RA RN RS, B R TFIRER
JE R & IR R 5 A [ N AP © 40 3% 2 JF R Ok L an A
REWMERATEDY A RERSHES %, XLHFR
KAR LT 25 B B B R 1R &R 45 49 42 42 (Department of De-

0 51 &

R I LR 2 Sy et B — ML I T B B
& RGO ICF S T 55 . FERX R SRR IR R

(system of systems, SoS) fll{&k & L 2 (system of systems
engineering, SoSE) i iZ i 4 . % T 1 & 1 X A6 2 R Rt
HE By SR A AR 1 E R ARE R RS T ARG EAM
T0k 28 T 440 g B — > 1 THE@%%E&H%’\%%*@E
BRM B — A E RGN, W R RN ] e R 2
R R R A R AT MBORTTRE iy — 5 B AT
A L OCHE D) AB AR Y 22 ke A, H IR w5 1 A0 AL T B A
$2 1 B AR AR AR D RO BESR L 456 R MU [R) 28 391 L 445 4 0 A
MR A DL R . B2 I R 8 SOl LU L 3 45 1k
FAERT 58— WAL B A F T BOAE AT 55 i DO RE EL AR
HEIR R A AR T B0 25 A R 88 2 4 RGP A LRy — > B
KRG . RHEERRE-FMBBWNER, B G KR NH

KT EY 2011 -12-14; {EEHHI:2012-05-15,
E£WB :ERARBFESE
EEB M B Q979 .5,

> (70901004, 71171008) 5 Hh & i3 15 I A RLIF Al 55 9% & 701 9% 4x (YWF - 10 - 01
El Ot MR MO RN TS R4 TR . E-mail: panxing@buaa. edu. cn

fense Architecture Framework, DoDAF) F JT &, 3 & (&
RIBESEBEE T BT Ry LA

X THRRME ALS R RAAAAN H MR AR T
JEA A R GEERRE R T 58 UM AT 55 T AH GG I L AH HL B
TR — %k, BAT. Q8 EFERT SR
S T AR, i T UML f1 %L F IDEF #9145 £
RSO T Pertrd [ A4 55 @R S 05 LT L HE L |
W7k F BN RS AT S5 R — RS
B, WX TESERRN S RN S E RN B
B AR AEE LR B R Tk M e iy . TR B A5 R R AT
55 BEBIRESE - JUHJ& TE DoDAF HE LT X 35 4 1K & AT 55 AR
A TR BIF 5 080y — A~ R o g R A il 0[] 7 AT: 55 1)

- A12) % Byt



55 JET DoDAF f # 1K RAL 55 M 505 |1

+ 1847 -

A2 HEAT 2R 8 AT SE P BT O AT B0 R Al X 2 1R AT 5
AT RGOS W 505 4 R R 45 4 DL B o8 IR &R I R 1, LR
BARMR N RA T EEN L.

ASCRIR 82 5 IR RAT S BB MG % T &/ ARG
AR AT 55 A U S BF 7 R S 2 1 T R A R R AT 55 1Y
FORBERY L I DLy BE 4 7E DoDAF HE B2 X % 4 1A R L
55 RS 5 FOTIE AL R AT TR . dda sl R iR
A S A SRAT 55 O 0 U DT S B ik A i
(IR

1 EEERESKRE

VERRAT: 55 J& — & R B RN ) 25 4 77 2 3K 80 58 A R
B AR H1 A [ 2 6 3 [ 47 /9 — 22 50 RH 5 SC TR 1Y 1R G 3 Y
FIFEA" . X FRARRMN T A KROERES
i — FR I E SR R AR E ARl A % (GRG0 A
HEAT 1 4R SR S 2H 0

EX 1 fEMALS B R VBT 55 1Y B bR 98 1E ST
5 W58 AR B E bR T AR B AR TO G=1,2,
...’71)%\%5—\‘0

EX 2 EMES ML (RGO ERIES
#FIRIES 5 MAE OGS M B A IR R R R R
GV AT ES T TE G=1.2,, ) RN,

EX 3 AERAESEES) . VAT 55 0908 3 2 AR AT
S EEARTTR A AT B E B AR, B RISTE
W6 — B WA PE R T R — 5 WY AR AR e AR R RE G i AL
FBlL A4 ot Rt BEE R, BT S E S AT LA
TA, (i=1,2,,m)FIR,

EX 4 AEMALSF G S M OC & o AF AT 55 849 15 3l 7]
KRRBBERE S Z MMM EARMEH LR, BT
VBRI B0 10 B 25 1 A5 R AT Bl AE S I AEAE — 2 1Y 2
BCRHTE T Lo

TR = (SeqR ,CndR ,AndR ,OrR ,ConcR . SynR ,CycR)
P B[R] X 7 R 4 C R R 1 s .
F1 EREHZEANEEXR

KES N5 Vi

HUA HE— 18 500 2 45 R 55 — 1B R 8 A
TF IR AT

He— R T Bh 45 R R e — E R S
gk B — AN TF IR AT

e — 1R 3 B A BT A VR SR 8 o8 IR A
AT 5 —1E RS 3h

H— R AP ERE - NESE S E
R AT IRAT 55— SR B

H— VB RRIE 3 58 WS BE B 55 — 1B B sl &
A BT AR R S 3 IR T

BEIUAE BRI 3 U 1235 SR80 06 251 2 ] ef
BF— o &R E AT — A 3L AR K
bEE2)]

¥ %% SegR
KM KFR  CndR
53%%&  AndR
KA OrR

I KR &
BB

ConcR
SynR

TEHRKAR  CyeR

IR A AN SR T R A TR R AT S5 R Y B A
e bR SCRYSERE B AT LSS 0T B8 45 1 & 1R IR
5 5E 3L

EX S fEMALS . X FALT— A fF AT 5, AR T
BT AL R S — A puon 4l

OT = (TO,TE,TA,TR)
Ht, TO={TO,,TO,, -, TO,}, F R VE AT % ¥ B i 5
%3 TE={TE,,TE, ,,TE,} , Z /R E AL 5 BB 4 (R4
WROES s TA={TA, , TA, s+ TA, } - F R B AT 5 75
HMEA;TR={TR,, TR, , -, TR, } , £ /R VE & AT 55 19 1% 3
MXFREH.

2 HETF DoDAF Wik R(F K@

R 52 35 TR Z AT 55 5 1) R S 0 R 2 AR A 55 1) il
W EAL AL 55 HAR 55 % A AT 55 1 3 DL AT 55 1 3 A
KA A J7 WM AF S B 7E DoDAF Ab i UE 4 7 b 191K
I B A R R AT 5 B A 16 (19 DoDAF 7 il o fifi ik
X4 E R

DoDAF fy 20 247" fi ¥ Al X 28 7 il 73 591 DA AT i #R
Pl L 2R G B AN B AR L I X R R S5 M BEAT A . g XTHE 55
FU bR AT 55 3 Sh A7 il 38 T B OV-5 15 36 3 P, OV-5
AE A% SE X VE IR HAR M EE G TO LI RAERR G 2 e & TA
R 3 5 D X AT 5 2 A BEAT 03 T EE B OV-2 fF B s
B OV-4 4056 R B A B OV-3 1F KR A5 18038 1040 B » ol 5k
PAE 3 AR T R B i/ TE RERNITR
(] (4 75 B 28 e s o X AT 55 1 8 18] ¢ A& ik A7 4 34 T 3k B
OV-6cff I = 14 B 25 38 38 &, OV-6¢ B 35 1 15 7% 3l il 56
A TR MRIIEE .

X e 5 A ZR AT 55 HEAT AT B DoDAF 7 iy fi] )
XFRLOG R AN 2 PR

R2 REERESERER DoDAF =&

ok S TR
HFR4 R (TO) OV-5 A 800 30 P
OV-2 PRI s

B iR (TE) OV-3 E AR B 38 4 [
OV-4 HEAXRHE

I B4k (TA) OV-6¢ W 5 B 4 o R
1 3l ) 3¢ & 4l iR (TR) OV-5 T 2l P

FEX 7 i i, OV-2,0V-3,0V-4 Fl OV-5 41 B f 7
a4 TR 2 A R R AT 55 i S B, AR SCrh R A IBM
Telelogic SA(System Architect) {4 4 i /) IDEF3 if 5 3k
HESL OV-6c = T4 8205 A 3R B0 4T 55 1Y 05 TR L
2.1 EEFRESHSKER

TE X 2 6 P AT 55 LI 38 3 7T LL7E DoDAF HEZE T
K L FI% 30 89 75 ¥ Cactivity-based methodology, ABM) ,
ABM #LE — B IA R AT LI RR B R R B A
WIS . SRS R H & i 3 4, 2 Tk R B0 17 ik



+ 1848 -

AL TRSHETHA

434 5

A B ST G, 56 B B T 42 22 ) AR AR M A T A
5 KR ABER R FER SR R X S 0 RRAE L 29 A
MR T IXANAR F N 24 A 4R DU A7 3 A R AT

FE32 il ABM 3F & AT 55 ifF 47 A 00 i B b BB Ry
ABM J& 7 DoDAF [ HE 42 P i 47 2458, 2 32 Fl DoDAF L)
B Ay v B R AR ORI R A AR v 5O B — B L Xk
AR SR G R AR R T LA B R, A R R v T
F Al MG 2 G ) 1T A AR SR A T A x4
15 B AT R & AT LATE OV-5 (15 3 15 B 5 A Rl 6
L OV-2 BRI S8 o B3 A . i B Py Y B
A5 B A dl A e — R, 5k v] LA 3h A B S B s i
HiRE OV-3 [ SCHEIR S . OV-2.0V-4 F1 OV-5 7= Z [l 1)
KRWNE 1 PR,

OoV-2 OV-2
MEBRH R PR R

fath - G5 E75) TSR - fafa

Wik \ ny CHS

i
ov-4

PRRTI) - 1530

AL VT
ov-4

fath
K1 OV-2,0V-4 fil OV-5 [ L5

FEA SCHEGE o A v i R G 48 T 2L SA SR 58 Ui
FAT S5 B SRR ESL . SA LA ABM 7 ik K HE . T LA K
DoDAF 7= fh 4R i B4 2 45, 12 SA #4713 F ABM ik
#) DoDAF R R @B AT L H B OV-2 B XK R H
SR LA T OV-3 15 B 38 e 56 B, I BE DRI 14 2R 2840 1Y 7% 25
PR R — .

5 F ABM 7 8k E A7 0K R AE 55 0 25 00 20 109 2 ST A IR
ME S ESW ST T 8 A A3 A T sh B
B RO T S Bh AT 4 Fh RS A B I3 3 R,

SER T XS AR L BRI SE R T IR R AR S WS AL D R e
®3 ETABMMGRESHSBERRE

I PE AL ™ s
1 HyEE OV-5 1 i i s &
2 F g OV-2 £ BT AL b i 7 T 5
3 W OV-4 414156 R & b 1 f R4 80T
4 Fa CHE B W RRA
5 FBiER=ACHR 8 A e
6 A U B A e
7 A OV-2 15 BT A v i ok 22
8 AL OV-3 {5 B 38 0 1

SEMLA b 8 B RR IR BN TR A R R AT 5 T S A
B R4 T R R R R AT 55 09 H AR5 B R B L ROE 3h 5
BB [R) Bt 2 2 4 A R AT 55 S ST 0 BB 1 S
2.2 HEHRRESHERR

FE SA B ff Fl BPMN 5 RIT 1 ) IDEF3 #5242
A LA ST R FLRBLRL L {H 5 BPMN 8 AUAH 1L IDEF3 £ 5
BALTHS O i T/ IDEFO B RIiE M OV-5 /E I
gy Vel J2 2 ST A ELBTRL (¥ T R %, i IDEF3 %1 55 IDEFO
LI 2 [R] ( 156 25 56 0 % U) HL B IDEFO 58 o (1 4% 2y /]
B AL IDEF3 MR ) TAER T, @ W F &%
DoDAF #E 48 R 3 17 @ 8%, B I 78 22 81 i B ¥ 55
DoDAF HEZE v i # Il 7™ i . 1 DoDAF fEZ2 i ) OV-6¢
AR IS R A 3 BT T R A R Z R B R O R

T 285 AT 55 1 S 1R 56 & G 334 L vT DL 25 M 118 5 ok 3%
7 BT LR A IDEFS 3o 7 9 B2 8 28, JF HaZ B i vl
Jr A 1 EAR R,

IZ ] SA TH 2 4 & IR R AT 55 1 ELBE R IR B

IDEF3 3 #9i # g 57 OV-6¢ |, 0] 23 g 4 F Ry 5
IR,
F4 BREESHERBBIRRE
Bz [SESS
| DA A AR R Ol SRl i B T A .
XHT 55 R 5 2R WO AT A X
2 ¥y 5 IDEF3 33 2 i Kl (OV-60)
s R IDEF3 Xf 4 B3k 30k VB
R TR CE R ] A B
4 B A S e
5 B E i BT 58

it PLE S A2 R RTS8 R R AT 55 1 OB R A
3 2o X A7 A T R AT B I T R L Ol i 3 ATl FL R A A
B ELAE G - BV A] 52 BUX e A 1R 2 AT 55 5 Y B B

3 EHISH

TEAS SCHY S0 73 Bt v 358 JBORE B A% 2% 44 B 0 26 H AR
Vg B RUAT: 55 DEAT 20 M AU . X T BF A 2R 4 BB RO Sk
FARX — AL 55 1l 20 0 4 A FAE 55 RE & L AL AR R
AR o Hrp e R o A LR T A3 A A AR T4 L E K
FTohda) % i AT 55 ] & A ICHE R BERE 4 A3 3l s i
LI 8 S E N RN T TR A R e R I v R
1L AR AT 3 i D B HE ST L RO TS L LT X B L Gl 4 A
I 2l 5 3BT BT 2 i o 51 B LB LR B DL AT 55
Ko 4 NS, o 5E BUAE AT S B bR . 25 5 T 55 10
orr R GUELEE 1 P ) R G0 00 S DR R R G B R R



59 1

45 2L T DoDAF (92 & 1K R AL 55 @b 505 1

+ 1849 -

GORTMIARGE MRAGE L KA, TEXHE 55 19 70 M
Hh L E S 0 R AR G A R R K 9 gl L IR
TR R SRR L ol B E W S AR %
SR 8 AN IEFh . b R R Gz E B2 o B A 42
GE ) Th 2 A AR B A 5] GE O3 A1 3 i
JUR VL2 0 2l 43 S WA B A2 5] GG D B 2 AL RIDL R N 42
gl (EM3 AT iE 3,

T TS URE R R M R AT 55 MY i R A R R AT 5
1 i R Lo ZEX LA AR 55 H bR AT 55 3 A AT 55 I S
55 1 S ] 56 R X 4 A5 A5 S AT 1A

(D) AR5 89 FARTIA . X TATEEAR 2R B9 e S BT 55 AT
% AR B — R BT LIOR y TO= (SR fU= 5L B br) .

(2) AE55 MR Ak . HUHE 2 AT 55 o o5 S 09 e &
ARG ALF IR F RN NES TE. LAWK TE=

(RIEFE T R G A2 PR R G, BUBHRI R 58, X BT &R
G ARG DA,

(3) AT %5 Wy 5 shft b . b L T AT: 5 (9 75 2 4 & T
TA Fon By TA = (AT 58 2 RAT IR, 1% 38 4E
5 WA R IR BERE HLUE N 5] GR O, THE H A AR
b g GR QO o I T PR B #0565 B 5
WX, Bk 51 B R R 5] CGE D [ R HLIE
BLE N 2SI (EMD AT R .

(4) AF:55 (11 3 o] 06 R Atk . 76 M0 B R AT 55 (0 4% 55 0%
SRR B A 3 BT 55 16 1D 56 2R L 4 31 O <
HF (SeqR) . 5 F (AndR) 5 % X & (ConcR) .

TELBF 1A 72 HLRY 1 JAT: 55 A 5 0 205 B vl s i S AR
P AT 55 15 Bl 7] 56 Z2 8 7 He i A AR Y L 3 oA 8 7 1 B AR Y b
XTS5 1% Bl Ok R AT T HAMB IR I3 5 Fow .

x5 BERMNESENEXER

BIERXR

SeqR(E %46 4 i AT 0185

CndRCPAR L2425 GE ) L (R IR B2 O ) ibE R0

SeqRCH MR A5 G %), I 1 45 )

SeqR G &Iz T » R 1f A7 )

Cnd ROWL T 7 5t o {7 FH AL B LEChE 3 4% » ] AL RS 3 4 D

SeqR LT {4 2 541 7 6O

SeqRCAT FHLAHUECRE & K B2 O

Cnd RGBSR & (L 2R U BYECE G 1  Z ki CEI R A S/ D
ConeR (% 27 R ML 4% - IR HE 51 T BT 52 D)
CndRCH; » S HUAE 55 0050 831 LA 55 040

ConcRCHESFE 6, (F5 485 5, BRI {522 )

AndRUHB 5 T Bl 1 51%)

AndRUFEHEBF S HUE S5 1020 ) . 515

CndRCYLEE N A2 5] (B - (B IR E i) 2 832 R 060

SeqRUPLIE N 25| CEL) AL 55 5 i)

SeqRCE L IHB 1Y) AL 55 7K 2

— CndRUEF SR (RS R RS ESFRAEANGHED

SeqROIGTE & R B E 5 46 AT 55 D

OrRCUE &2 22 M0, ol B MLECE A A 22 20 R IERHLBCE AN 5 4
1S LT 55 5 W 5 AR5 2R W AT 55 Ja R A A i ) AT 55 R KO

R 2 A FAT: 55 HEAT 07 B XTS5 0 S AT 55 K
WCHEAT 5 Lo BERS LRE R AR A BB R AR X — T 55 T
B BUE T A I B E0E H 58 O AT 55 B s L AT ] — A9
R B A S HAL S R W T3 Ah L B KRR T fE
LI 0 SCHEAT RE SC o AEAR SO F2 2875 18 5 i 25 IR B AR BT L
B R GEAN G 2l o fBUE Fofb R GE T S X 0 1,80
Al 22 GEAH 5 1) 25 TG 3l IR Yy R 3 O 10006, A A X
N PR AT 2% i R A N G T & R Ol 10006, AE
PRI AT 55 58 i 7 v nT RE B 0 S R R
LB g DRI A ) NI TR 3N B SER R L e <
PE BT 1 3 D TR S A RAT 55 e A A . B T RE S 3

A 5 2R W00 2% 01 S 1 0 R AT ML L A <l RO S R K
Rk & N i N o W= T S N A R Y
55 W A LR 8 2R LA B AR 55 T A A AN 5

TE X U BE R 2 S BUAT: 55 BEAT 3 25 F5 5 2 A7 i« Bl JF
LA ¥ IDEF3 1 A2 3 R W 18] 2 BT » [ b o Bk 2R B9 35 18
P RS PSR BE R G BUE SRR GE T X RS
PERCR G AL F TR 6 DMUKGE D B R w . T35k
XU R A AR M AT 55 AT 0 0TI A B JAT 55 AT 5
i BEAE LA 55 5 AR AL AP T A S S RIS S A
P IR 2 T A E BN LR AR SR 4 A {3k 6
PR .



+ 1850 - RETERSHETFHA o34
N BT 5 TFESMERN RS
[Sim Type r Sim Type[— )
2 | %{16 |
N RIFEH RS
Sim Type R
1 5%
—»HE’—»Sim‘T.ype
)7 19II
— .
T | B —HEEES
;?}%J_tg AT K Sim Type| [3IGEMR) R A=
= Sim Type 20 | 33 | &
g%( V:]E% 3] 4| 36
iR B2 i
22 X X
j 8 o 1) I8 H%
J12
FFERR 4@; 7 | [T G TAE| [EIAE
Sim Ty pe | [ CTHIE]E CTHE B HLE AL g i Rl T A
S e PO =L SR 5 70 e e ) O Sim Typel B [ 105 | I|[#ats | GApt
24 [ 125 ] 12 ] 1] q
27 | 28 | y | 32 L| 37 38 |
FESe CIETE Y
Sim Type|
xRS
T TERRE R
- ERE ][RR
d 7 ’OJ _Slm:ljype Sln}.ffype
S 4]
& 2 fiiEEk R MLAIT %5 IDEF3 3o #2 3 &
£6 BHITEEHBEEEA Pow — 1E 55 ) UKL ,
ST R T T TR B RO
Ty 0 155 B 10 52 BRARL 5 BB AL 2 I 12 28 A AT fH T
1 I 10 PR32 Bt VT 5E R R wimiz W
A LR 4 70 ~ ISR — R | 0
TN R AR g0 LRI Aoan Ba FITE X 100%
TR E IR e 90 I M2 LB 25 R AT 55 R R BB (E N Puew =
- - A T S OE + Ry 1 e s _ '
TR KB EAR AR 10 0.436 3,455 B A I BRAEN Pucs: =0. 446 7, 9 4 8] 1)
ek BLEE 55 120 95 g po RN Ap =2 4%, BORLEEAT
4 e S B 6 i . % SF WUAT 55 D 2R 2 Prcsg - "
7 3 S 4 Z -Lb
5 z;giiz ?Z VA 3B BEE AT 5E B« Ry mmiz H
(45K 5 4 1 9 B 45 1R AT 45 BB A5 0 R X 23 45 1R R ABIE AN T & 1
ﬂ%m*ﬁﬁ}:%% 10 FRERBLTT L < Ry s AR . ASSCFE H RiE &K R AT 45 a4 3 B AT 5T R SR 3k

FRA LA AKOHR 0 BUBE R G2 4F 300 0 {7 2145 3
B R 2 R 134 W AT %5 5 B 166 Yk, R XEA
FE V207 LA o A UK 2R S5 B 19 4 45 R 30 2
B Poacs 1 ARHE F RCHH5E

Puen = Rz Aomam Ravsr Pyvc v R gmimz Rian

MZAT 55 B2 3005 0 B SE PR Pcs: IR A 0N

fifi b2 i TR A AR R AT S5 A R LAY IR BE T T 7E DoDAF
HEZRR A8 5728 6 R 20 AT 55 i A R B A ) LR Y 119 5 15 B 1y
T ABM S MR F AT 55 w0 A5 LR RN IDEFS aof i 30 A6 78
SESL R AT 55 07 R A J5 15 AL 3R O A i S
FIT R S b B HEAT o007 5 00 L B 1 A B T 1 A
R X T3 T DoDAF 1925 5 {4 A AT 55 8 5 5 FL A B
SR



59 1

45 2L T DoDAF (92 & 1K R AL 55 @b 505 1

+ 1851 -

S E k-

[1] Mark W. Architecting principles for systems of systems[]].
Systems Engineering » 1998, 1(4); 267 — 284.

[2] Saunders T, Croom C, Austin W, et al. System of systems
engineering for Air Force capability development R]. Washing-
ton: Air Force Scientific Advisory Board, 2005.

[3] Department of Defense. System of systems engineering. In
defense acquisition guidebook[ R]. Washington; Department of
Defense, 2004.

[4] Boardman J, Sauser B. System of systems—the meaning of
OF[C]// Proc. of the IEEE/SMC International Con ference on
System of Systems Engineering , 2006.

[5] Valerdi R, Axelband E. A research agenda for systems of sys-
tems architecting[ J]. International Journal of System of Sys-
tems Engineering , 2008, 1(1). 171 - 188.

[6] Charles B. Keating J J. Padilla K A. System of systems engi-
neering: requirements: challenges and guidelines[J]. Enginee
ring Management Journal, 2008, 20(4) . 24 - 31.

[7] Pan X, Yin B S. Modeling and simulation for SoS based on the
DoDAF framework[ C]// Proc. of the 9th International Conference
on Reliability , Maintainability and Safety, 2011, 1283 — 1287.

[8] Held ] M. The modeling of systems of systems[ D]. Sydney:
University of Sydney, 2008.

[9] Hause M. The unified profile for DODAF/MODAF (UPDM) en-
abling systems of systems on many levels[ C] // Proc. of the
IEEE Systems Con ference, 2010.

[10] Zhao Y P, Zheng H Z. Modeling and simulation for equipment

support system based on IDEF method [ C] // Proc. of the

International Conference on Computer Application and System
Modeling, 2010.

[11] Mura I. Hierarchical modeling and evaluation of phased-mission sys-
tems[J]. IEEE Trans. on Reliability, 1999, 48(4) ;360 — 380.

[12] Hsu P Y, Chang Y B, Chen Y L. STRPN: a Petri-net
approach for modeling spatial-temporal relations between mov-
ing multimedial J]. IEEE Trans. on Software Engineering .
2003, 29(1):66 —76.

[13] A7, RMAT 55 M BAS R R R XA RILT ] kO 5 f #E40
2008, 38(1): 53 = 55. (Li J J. Operational task ontology and
task planning[J]. Fire Control and Command Control, 2008,
38(1): 53-55.)

[14] EF. BANEM A I0 5 % AL 55 Fr g e @ 8y 1 S i 2 Bk
5X[D]. dbsr. db 52 it K K%, 2006, (Wang Y. Modeling
and evaluation parameters method based on the sustained of task
combat unit[D]. Beijing: Beihang University, 2006. )

[15] Ring SJ. An activity-based methodology for development and anal-
ysis of integrated DoD architectures-the art of architecture[ C]J //
Proc. of the Command and Control Research and Technology
Symposium s 2004.

[16] Dijkman R. Similarity of business process models: metrics and
evaluation[J]. Information Systems, 2011, 36(2); 498 —516.

[17] R, dhsae, TiEMe. ST 2 H bR e SR8 i i 2 B A 4 A
i EESEL0]. MU T TR, 2009, 29(5) . 53 —56. (Song I,
Huang P R, Ding H Y. Optimization of the composition mod-
ule for the aircraft carrier formation with the use of the multi-
objective decision-making theory[J]. Ship Electronic Engi-

neering » 2009, 29(5): 53 - 56.)



