Journal of System Simulation

Volume 30 | Issue 6 Article 2

6-14-2018

A Lightweight Modeling and Simulation Technical Framework for
Complex Systems

Ji Hang

1.State Key Laboratory of Intelligent Manufacturing System Technology, Beijing Institute of Electronic
System Engineering, Beijing 100854, China;;2. Beijing Complex Product Advanced Manufacturing
Engineering Research Center, Beijing Simulation Center, Beijing 100854, China;;3. Science and Technology
on Space System Simulation Laboratory, Beijing Simulation Center, Beijing 100854, China;

Junhua Zhou

1.State Key Laboratory of Intelligent Manufacturing System Technology, Beijing Institute of Electronic
System Engineering, Beijing 100854, China;;2. Beijing Complex Product Advanced Manufacturing
Engineering Research Center, Beijing Simulation Center, Beijing 100854, China;;3. Science and Technology
on Space System Simulation Laboratory, Beijing Simulation Center, Beijing 100854, China;

Guogiang Shi

1.State Key Laboratory of Intelligent Manufacturing System Technology, Beijing Institute of Electronic
System Engineering, Beijing 100854, China;;2. Beijing Complex Product Advanced Manufacturing
Engineering Research Center, Beijing Simulation Center, Beijing 100854, China;;3. Science and Technology
on Space System Simulation Laboratory, Beijing Simulation Center, Beijing 100854, China;

Tingyu Lin

1.State Key Laboratory of Intelligent Manufacturing System Technology, Beijing Institute of Electronic
System Engineering, Beijing 100854, China;;2. Beijing Complex Product Advanced Manufacturing
Engineering Research Center, Beijing Simulation Center, Beijing 100854, China;;3. Science and Technology
on Space System Simulation Laboratory, Beijing Simulation Center, Beijing 100854, China;

§3FFJW’¥F1@agr‘?dfgﬂaﬂfgﬁgpﬁ/cﬁkyﬁ%ttps://dc-china-simuIation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial

Engineering Commons, and the Systems Science Commons

This Original Article is brought to you for free and open access by Journal of System Simulation. It has been
accepted for inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss6
https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/2
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages

A Lightweight Modeling and Simulation Technical Framework for Complex
Systems

Abstract

Abstract: Aiming at the modeling and simulation verification of complex systems, the paper established a
lightweight simulation technical framework and a system building method. The simulation technical
framework is built based on distributed network communication middleware and has graphic user
interface, simulation management and run control modules, it packages effective and lightweight network
middleware, object management, event management and time management and it is capable of
interoperability and its members have abilities of reusable and combinable. The results show that the
framework can supports flexible construction and effective simulation on complex systems.

Keywords
complex system, simulation framework, complex product, simulation framework

Authors
Ji Hang, Junhua Zhou, Guogiang Shi, Tingyu Lin, and Junjie Xue

Recommended Citation
Ji Hang, Zhou Junhua, Shi Guogiang, Lin Tingyu, Xue Junjie. A Lightweight Modeling and Simulation
Technical Framework for Complex Systems|[J]. Journal of System Simulation, 2018, 30(6): 2013-2019.

This original article is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/
journal/vol30/iss6/2


https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/2
https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/2

Hang et al.: A Lightweight Modeling and Simulation Technical Framework for Com

%5 30 %58 6 Wl
2018 4F 6 J

ARG HFRO

Journal of System Simulation

\ol. 30 No. 6
Jun., 2018

—MERRGREMER G ERORER

‘!IE)U;L, 1,2,3, )gliirk_‘ 1,2,3, 5@ 5& 1,2,3, ﬂ‘iligéc‘f: 1,2,3) é‘%’fﬁ;f,‘\ 12,3
(1. 2™ Rl RA BRI K E s s, AbatUh 7 TR R ATTFUT, Jbat 100854; 2. Jbitii &A% ek hilid R TRBARI 5T
toly, dbstfiEL, bt 100854; 3. MR RGN HE AL, JbptfiEpL, Jbxt 100854)

W AT E R AR G ARIE, Rk — R AMAER P A AME T, GAERETFS
A KRG8 ¥ A RA BT L0 A GREBEF G RE RS, ERHAET B
R A4 2815 P B A RE I, FIEE AN A E T F, PR EGR ARAN, AR
REATERMATASE, (8 TAILE A% 2 X AT R0 L L SR A
KA. AAFRg; EEGA; AL&FS; BAER

P2k TP391.9 ERFRIRS: A
DOI: 10.16182/j.issn1004731x.joss.201806002

EES S 1004-731X (2018) 06-2013-07

A Lightweight Modeling and Simulation Technical Framework for Complex Systems

Ji Hang™??, Zhou Junhua®?*?, Shi Guogiang®?®, Lin Tingyu"*?, Xue Junjie

123

(1. State Key Laboratory of Intelligent Manufacturing System Technology, Beijing Institute of Electronic System Engineering, Beijing 100854,

China; 2. Beijing Complex Product Advanced Manufacturing Engineering Research Center, Beijing Simulation Center, Beijing 100854, China;
3. Science and Technology on Space System Simulation Laboratory, Beijing Simulation Center, Beijing 100854, China)

Abstract: Aiming at the modeling and simulation verification of complex systems, the paper established a
lightweight simulation technical framework and a system building method. The simulation technical

framework is built based on distributed network communication middleware and has graphic user

interface, simulation management and run control modules, it packages effective and lightweight network
middleware, object management, event management and time management and it is capable of

interoperability and its members have abilities of reusable and combinable. The results show that the

framework can supports flexible construction and effective simulation on complex systems.
Keywords: complex system; simulation framework; complex product; simulation framework

515

2877 I H AR HUR LT P WU
MRS R G A AT WU, — A DL %
JUR SRR PR AR R PR R 2 il
IR R NI H A B AR o IR B i AR

Wik H #H: 2018-05-05 &I H#: 2018-05-09;

FEEIUH [ ST AR (2018YFB1004000);

ﬂ oA WEHLL991), B, PP, Wil B

Ty WFETT 1 A RE SR LA A BT

SRR KAHINASR . FISHURRSE. KA
HL Ml R g, md s 5. Harbl& 2k
CAX(CAD. CAM. CAE %¥)fll DFx(DFA. DFM %)
AR Ay A 77 il AR 5 07 FLBOR O &> 4k
HEAS T AR HIEGT SRR T, (R AR e e —
Tl — 24 T 58 BRI — 90 S 2 U 1 B 2 7 i
HE07 B AN B s ™,

K F 5S4 5 AR I 40 i 3 PR 85 v ) B2
Zers AT BEVE L N T SERCRIERAE, RERSAET
d TE R H B T A B0 e /N R K, e e 3 4
PARDAUEUOEHINE S

http: // www.china-simulation.com

* 2013«

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 6, Art. 2

5530 %5 6 1] RGN A Vol. 30 No. 6
2018 4F 6 Journal of System Simulation Jun., 2018
1 MHRIAE RGNS — i3k, LURHR AR [ B SRR

SR P A 7 FOHE B A3 23 A1 AT AT L
f(DIS). i A RALHI(HLA) I TENA 4E44(The
Test and Training Enabling Architecture)®: .

DIS i S g 1 s 18] 0 Bl B0 H i B 70 S 30 i
PR A TP, {1507 B R A A I 25—
FH ANAZ HIAEE T IATHEAT AR RS 75 5K R K
Ji&, DIS BORBANE A I K. DIS HARHA —
SE T NUAE IS S (CGR)RE ), R BEfR ¥ CGF
ISR E MR IR DIS A SRR U7 2,
—J7 I A] RS IE BN SGE AR R HEZE, T HEL
T 25K T AT B e, SRS REATIL0E, A RS
FRE, | 575 s AN BESCRF B IR ) A I 1) 5K 5))
fIEC: DIS $hERE AR, A E g 77 02
PEVE. Bt 2 RErER,

HLA S Ie 7SI . O o K L 5
AR R AT i B34 RS SEBILIBEHR 0 2L AN A F T,
J2 SIS A7 LN 2 1) A A M 1 3 P 1) SL
ARHESE . H HLA KR S5 R 71 A8 AN 7] 477 ZC 58 U
WIBER AN [ B v AN R Te) 5 7, A 175 F0AY
TER ek T A TAEFIITAS, ANH] T 7 S5 Y B
M HLA A0S R AT R e b BT 5K, 3
FONH NSRS RN, HLA SEAF LR S
PGSR 2. LT, LB SR ERIEES . RE
EAHIR,  HARAE AR FON B R & ORI A
PR, 5 RS AR A5 25 4

TENA HA 5 HLA LR 2583 S A% 3 200
SCREZMARAEI L, RGETT R ) B R A U R 4t
PR SURIBRAE, A5 o 1) 2R SEI B A e FH ik )
B, HILNY AL A AR 2 b, XS
SIS 2% (05 005 SR 5 NN I S48 g AR R ke o

2 iEAHESRME

ARG T PR AG R RS IR
BORHMESE, eIl 48— — Ak i JR A 17
BARER ARG A RSB AR  Y BRRY

SEYIRENLI T TR R T AL E T, R
i R PIBCE 1 B 22 1) LKA T 2T Bl

RO% R G5 7 B AIE R HE SR T 2 L
FAERGESIL, A AL B B SR AR
L CEATREE, AR AA ERE T EE ., %
MR AR B A BIRSERATI a) 7 BEAR B () 17 5
JFHURGE, HESRALan & 1 FR.

KR E
L]
4 v N
XML || fppia)i TR
e B4
Eo =B oilfe MFE P
EREFF A Makefile S
LR

%VY#F

Bl1 i HESR A

Fig. 1 Simulation Framework Composition

LA AT 5 18 0 oty ARTHA FERR LT 5 (XML)
FEIRSCA R SCAT J 3 A SCA S Sty g Hili
B, 32— AT A H b R GE S, XML SCRS 46
Rt 2 Pizs. XML A2 B siAE A i i it id S
P& AR A M R R PR 7> W2, B I
XS RTINS SRS, 2 XML SO 4,
FI T4 A PR A s TR T R IR R ST
BRGNS, T EEA IR AL 2 1R AR,
AT LUE AR SE AR R S L R o 4 B B A R
ARG B, AFRHESUE I XML 7 3O
e Nl T e e A NI E G & NS R A 2 v 1y
B/ UANER

05 3 AR AL e 20 A 3 T A D A %
Oy 70 AT IR T BOR BEAGRE Ak T T K45

http: // www.china-simulation.com
* 2014 «

https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/2
DOI: 10.16182/j.issn1004731x.joss.201806002



Hang et al.: A Lightweight Modeling and Simulation Technical Framework for Com

5 30 &2 6 17 Vol. 30 No. 6
2018 4 6 A Wik, & —PERRG R RS 7 AL Jun., 2018

SEEMFIE A b TR, BiE. i 3 TERSEE
Fh . B, 2. B ks, TRk,
ST DR A A SR o G s 1), e B
gz FEid FEE F(RPC), RPC #2115 iE =
(IDL)7E S A5 SR TR S5, 46 il 52 S 5t
SIS A “AERR-E A BRI %
(BT, (PR (Stub) %/ R sk, HEA
(Skeleton) K i R AT 45 AR BENT G2 5L B, W i A7 AR AN
HEZL R A AT I, 6 i sAR I E T 4%
A3 2R S 00 SURIEE 13 2B T 3K 160 42 2 ]
HHRAE, TERTGIE R [ T A SR
5, FEIRAR (0 5 BT S0 PRA BRI 1) A B AR 45«

P FCHEZR (¥ AL - AT AL 2 A
AR IR 3 Pon o B 5ol Z A WA 5
P10 SCE 5 ARG AR A AR B A, 300 3GE S
ML RN EETE S S 56, S5 RSO n] DAge N
ERHFEE 5 BARLCT G IS APLL SCHLd AT
T ARSI, LIS APL AT RASE
DU IAR » A A i o 2 I 55 a1 5 i A H AN
[l v 5 T F A I 38 B R A5 B 22 5 il 7l LR 22
P U S B PR S A vt s e A S
PR AR S TP R0 G o XN AR VA eS8 Jon)
PIE SR IZ A5 R AR R SEIUR (KT A, A i

opic SEALFEASAE AR 1 B R AT S, B A]
-—nm@mm-{ A A B TR R R A7 BT v
publish (¥ JEL T R GHELS, BEAS (TR D M P 5 2 R G

SO 2 B
vaisbleDet 5340, BEBACREBLE T AT SR R AL
BRI . 3 MU | T2 (5 B B
WL, B T 60 AR O 2V i 1
B S0 A A R, 3R B

B2 XML $ilid SCfE451 - =
Fig. 2 Structure of XML Description File RLF

L—  modellnfo |— eventName

P HBEE HAER
struct position | it e [=-EnemyMizzile T b
double px: B =k i IF:219. 224, 160. 165 CinenyisiLe] A1755)
double py: evTargetInf event | L.Port:12338 out
1 double pz; evSoanBesul t event - GuardedTarzet 5 Tnf
' evBlockSus event { ..IP:219.224 160.165 bt “e'“yk“
sequence(pesi tiond seqPaint; evhttackSue erent | eFort:12338 evhttackSue
) erChangaInf arent - Eadarlinit in
sequencedint) seqlnteger; ©LIP:219.224 160, 165
i ) evEnemyInf event C Part: 12940 evBlockSus
sequencedstringd seqitring: evFireInf event 5 ConmeandCenter evSoanfesul £
struct eve evPindTnf event ©TP219 224 160165 || evTargetIn
evReload event i L.Port:12341
me; evELockAllo avent 2-Firelinit
s g seqStr: evLamnchine rent © L IP:Z10. 224, 160. 165
sealnteger seqlnt; i LFort:123s2
! seqfoint seqft; B-Blucldﬂissila
: .. TP:219.224 160, 165
.Port 12343 < »
A .
= e S
ELooklli ssile
< > K evBlockSn ~
'l
IF: ®
HEAZ . '
H t t
=5 even hd 219,224, 160, 165 o Oin
Fort
= | | 12343 0
ey ..
gl Bl S s B

K3 EE @
Fig. 3 Graphic User Interface

http: // www.china-simulation.com

* 2015

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 6, Art. 2

% 30 %55 6 1) E R Vol. 30 No. 6
2018 4F 6 Journal of System Simulation Jun., 2018
R 1) EHE SRS AR KRR ORI IR P 2%

Tab. 1 Description Items and Contents of Framework Modeling

Hii& 57 Hiids ¢

HBAE RGN, REMNZXRAE:

EOME RSN RN SER R BURSS . B R RSS, LRSS L IR gk ISR R IROC AR

TR S SCOT RS RE 0 A PR S AR Biante gty bbb, LA EON BT X AR i A
FE SCEAN E R RS R I T 8 205, LABGRR I I ) 725 2 B (W b SR (DR KR AMEL 55 4%);

B DR 2 kil T L A g IR

4 PEIZITEHE
41 NREH

XSG BT CHRT RIS —MARUERXT
G oy S SO DX A B R ARTEA bR KX
AR SR T X 2 R o

S SCAF X SCT 1A 7 U ) R A8 ) Ao A
CH+3K 30, BHRIRREAE SCRr . #1HE SOEH
INACTRE B2 NI E AR SV TIPS R R E OO 3
FRBEMAE )7 B AP I AR SCARA%E h K 7 ik

A R XRE ST RS IR A AR B Ak
TR TR VA RO A AR A AC AT R 0
HEREAE 555595

AR A oA B X A T AR E R AEAE T B
i 2[R KL, RIARIEAS PR 22 E A R Ak
By ASHOT EARERE . ARSI AL R A A A
FAF AL PLED)RE .

AR E SCIX RIS 2550 5 AN 4 B L AU
AR b, XX LA AT AR A NMEIRE -

FI 78 DR H AR Tk B0 2261
M558, X R ISRENS SEREINAE (T L rpigtT . JL
SR IO SEAR S PR, SR 17 1 P R g /N F
A, WRSERS S B E A AR, SRR P2
M B (7 A F 2 A o A A R
it o 26 T8 L R BOE 3G, AT RAAEIX HUX
7 B 5 ) PR RO A T 58 SRS e B = T X B
FANIRA DR, 753X B P i ZEHZ O B
THUA I PRAS SR S A PERT AR (A T )
SE o HPUITUN FAFAL BRI IR, A5 A %0 G4k
WSE BT 18] 1 I R 8 1 A 81 48 b oA B AT P4 4

IR ERAE
4.2 HfEH

P FAESLIE T B B AT B R AT I AT, BT A
FPR A B 2 B 0 4 1 SORI A 1) 1%
EEREELIN

HAO MK 4 Fros. “sendName” Al
“receiveName ” X3 st g 11 1) e 126 J7 R i
“eventName” MUt SfF ) FE 4, ME—FRiRtbE
P HAE 00T B K A 0 G B 1] s “ sendTime ™ il
“receiveTime” JAy e S 7™ A 1 IS] TH) R EE A4 A
FPHSA]; B JE “content” S AE LA R AL
(A N2, AR B, IR S5 R 2 P — 1)

attributes

<<string>>
eventName

<<string>>
sendName

<<string>>
receiveName

event F

<<double>>
sendTime

<<double>>
receiveTime

<<struct>>
content

K4 B rgis

Fig. 4 Structure of Discrete Events
FF R T A AT o A PSR T 0 52K ]

TR AR G s B X BERAN T 2 ANTE WL
GREATI A CARATKIFT, AT ZRTE L Xt

http: // www.china-simulation.com
* 2016«

https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/2
DOI: 10.16182/j.issn1004731x.joss.201806002



Hang et al.: A Lightweight Modeling and Simulation Technical Framework for Com

5 30 25 6 3]
2018 41 6

GRS R AT A QIR A 5 0 R I 17 1
MEZRAR AL B s 29T B IS 2 A 8 Con] DA AR
MIFAEAA BT P AR A AR BAT 2L, X
FEREATE e PTEL, RS AR R I B
ZIRVERBEA X7 IR P 4 A S R ) T A
RS, AR DI BRI B I AN 3R
oA, ERGAAA A G R B 5
by AT B RAT S A DR AL R e, S
B S AL LT 0 5 2 T (R Iz Rt A e S B
FEPRAR B AT VT 1) 5 1 25 94 e 7 B8P ) I AT A T A
AR AR

4.3 WR)EH

o 1) A B U MR BT I T R (R O, 5
V25 DR UE XS B2 8 0] 47 T I 18] £ Bl U 4 12 A K o
MHERRIZAT, S RO SEPEATA] St

AR SCIR 1) B GIE 4% 06 2 2 vp 2 HAT 4 i i
A& T E IR RETINT 0 s, RS #5X15
AR AP BRI (] 3 S 4fERE, ) AR S
SIS AR SN (RIS 5 X BR2R N AT — AR
HIFNER, IR AAEE 120 BT BRI 3
PF, HAZ AT I ) i 2 HE s &2 21T )
[ HTHERE— IR, MR WRIE AR R TR
SARIAT I AN K 21T (8] (R 20, X5 R
SR HA XY BRI B s MR BN FBE X B AT
P A A D0 SRR e B A
I 2 SRR T I T 5 225 i I T 22 (A 2
A BT LS LR S0 5 AR R I s R4
s A5 SRS ERAT IR TR 2 AN R 22 KT A B
WL, WPR LA B AN SR s b, JFAE
AR I AR ) iR A5 N 2 K A o (E
REIAT T, R AOBT (M S A N SOLFAEHI R
SRR E WA S PR

I T A7 P AR P 2% 8 63 i JUEL AR St I 1) S 0 4
g, HARMRIT A BT, &% T, (bl
TRAFIR A VR FLAR G AN IR, [R]IN RERS Ik
RS 2% R e 1)) FURE J3 03 I ) PR HEAf 4 o

fatt, 5 — PRI RGR R T B HESR

\Vol. 30 No. 6
Jun., 2018

()

pur | [,
i

A

($#

T N T — [N
s L DR O TR A
i ES i ES

Piran/= =4
SFIF

e e

5 XSG A) i HRE &
Fig. 5 Flow Chart of Time Management

5 PHRMERRR

BT AT AR B — AR B SLR G 0F
X BAT R AT I . 415 30 3 48 A A B )
XML g5t E i 6(a) i, RGtiaAT it an & 6(b)
P o f#RT XML AR SGRERS 73 A Ak B E i A 47
P FLR) SRR IEBC # , R SEMISE A5 — A
SEARKAEAS APL, ARSI P AFE T %0 R KA
TP EARG R, HE APL A T AR M
ge it , AEA IR SCHE, RS SRR B A
FHINET R, AR L 55 #5715 R B T I i o
77 58 IR ek 250 FH S B

BEXTCL B LR G I — e 2 o A
VERZRE5H HLA, ARSCBvE S50 PRl 4 2 484
AT TR, o HLA SERAL T 02 b I B b4
KE TR KD-RTIo SE5 R K 72 PRl SEIL T 73
A0 o R 22 AP ik A A O B SR s TS PN A 5
ANIBE DL, B0 A ) B ARGl B A l—
ASB AR AR RE R ARBERT ] A SR [E] A [
Fibs BEPOT RS ETSEAR: S H WA g
500 L E, A2 500 ALK, sk EI . P
AN KR BT AE T AR AL HE 2% 4 5l A Intel Core
i5-3380M A/l Intel Core2 Duo E8400.

http: // www.china-simulation.com

* 2017 «

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 6, Art. 2

%5 30 %5245 6 0] E R Vol. 30 No. 6
2018 4F 6 Journal of System Simulation Jun., 2018

<?xml version="1.0" encoding="gb2312" 7>
- =frame=
<-- THEESE -->

- <manager location="-h 127.0.0.1 -p 12337">
<topic>-h 127.0.0.1 -p 12338 </topic>
<publish=>-h 127.0.0.1 -p 12339 </publish>

</manager>

<l-- ICEEBFH -->

<variableDef=struct position { double px; double py; double pz; };</variableDef>

<variableDef>sequence<position> seqPoint; </variableDef>

<variableDef>sequence<int> seqInteger; </variableDef>

<variableDef>sequence<string> seqString;</variableDef>

<variableDef=struct event { string name; double time; seqString seqStr; seqInteger seqInt; seqPoint seqPt; }; </variableDef>
<l-- GHEE -

- <model name="EnemyMissile" location="-h 127.0.0.1 -p 12340">
<event name="evTargetInf' >HANDLEevTargetInf</event:
zevent name="evScanResult' > HANDLEevScanResult</event:
zevent name="evBlockSuc">HANDLEevBlockSuc=/event:

</model=

- «<model name="GuardedTarget" location="-h 127.0.0.1 -p 12341">
zevent name="evAttackSuc"=HANDLEevAttackSuc</event:
<event name="evChangelInf'>HANDLEevChangelInf</event>

</model=

- «<model name="RadarUnit" location="-h 127.0.0.1 -p 12342">
<avent name="evEnemyInf'>HANDLEevEnemylInf</event=

</model=

- «<model name="CommandCenter" location="-h 127.0.0.1 -p 12343"=
<event name="evTargetInf' =HANDLEevTargetInf</event:
zavent name="evFireInf'>HANDLEevFireInf</event:
zavent name="evFindInf'>HANDLEevFindInf</event>

</model=

- <model name="FireUnit" location="-h 127.0.0.1 -p 12344">
<zavent name="evReload"-HANDLEevReload </event:
<zavent nama="evBlockAllo"-HANDLEevBlockAllo</avent:

</model=

- <model name="BlockMissile" location="-h 127.0.0.1 -p 12345">
zavent name="evLaunchOne">=HANDLEevLaunchOne</event:
zavent name="evFindInf'>HANDLEevFindInf</event>
<avent name="evAttackSuc"=HANDLEevAttackSuc</event:

</model=

</framez=
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Fig. 6 Modeling File and Operation Diagram of the System Built by Simulation Framework
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