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iy HLA SR E07 6, 7E R O 05 Bk fF 1 HLA £
BAFBUS T B, (BT [ SR O B,
ERGIBTBEAN I &, 5 Z 8 A H SR B
BR AR RAE S ;I R BFR AL R SR i) HLA 8507
BRI P T 9F HLA {5 B R SEH) HLA SRtk
B T AR, X 8T7 ik 2R MG M A0t JE HLA f5
HRGE, BB 705 B T B B R, TR
RITIER AT RA G ER AN, 3 2 MBS R
(Rl RR T B AR

AT BARR - R E BB HLA B
RN BT A R GUR A 287 T R ATT &
AR, BEAS BRI O AR B A D R0 AR A
DI ANBHR S, SR AR R BAE 5 D B ALY
BRGERGREAREE.

2 BRERFW HLA B & RER

ASCFTR A BT DT L34 HLA 38 &8 L
R, HEAH” & XA R AR RS R F5R
=%

(1) B4

SRR O B8 R R T ) R U, B
B FREARES R G FR AL, SR LT
BCHE DRI IR FF R BB A8 B X 51, Rt , %o B — s
FEERABTRTHI HLA 8B5S e LA AL
MEHBHARS, BELIHENERERNTE
RUHEN, RFTELSEHEARTIGERS
BIPrE T | EEE AT IR, X HLA TR R E T
B8 DT HR AN,
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T k% AR A R R IR R A B SRR A
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BRI AR AT R0, B, T B AE BRI A
B e fy BN B AR RS AL A S 80Uk, SR —
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BRI EAS BT RIS, EREHAARGELS
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BRI E 2 B A HEE , SCHL O BT B
B BEES R AT W R TR E A B,
FF¥A M RTL 8 O R B FSC L& T HLA By [R5
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BRI AR EAE S SR AR F AR B K
BEHEHHRE R, N REEE T B
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SHSEE W T BB R0 6 A B AR AR 2
BAR B, BRANER N L A T A O KA, e X DA
A BT E R ELA B I 846 RE BB AL s FE S SE Bl AR
o L B S AT SOM Ui, SRBU RE X H K
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RIMREARGS MR IH] . Bra &), Wy
R SRS, B o HIE & G 2 A T BE B4
FBIAEBCAR PR RTL 82 0 AR % R 4, 2 Dr Bk
AR, H L BUZI R PR A B R0 5 HLA
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BeS B B ARARHE AL SR

QO WHITERHE S APLEOR )RR, E
A DUGE 58 = e R IT RS B R bR ek
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{23 F FOfga SOM Soff, sSei{biE Bl TR
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FEH 28 (Al S L

{41 1R T HE BB &, U HF BB R g
JE S B A B ST A A A
ERARH ARG EES RE T ESEREEE X
A B AR 2R

{5) Mz R A S RTT £ 0 IR 4 PR 4L,
SCE HLA B AIOT BT D 5

{6 EBEMM AMHERHSHRART
SRBIRES ) A58 REUR i 5 Rt

Hp, TheE s f IR HE B R BT ESRT.
EE AL B & /Y RTL 0 R FH e R+ H
HErERR, REGHAFTERS,

4 IAETHEA

SBE R A HLA SRR #E, F 5
R F B ESEAME, ShiEERENTkRE
1B S HEFLDLAFDT SOM U, S8 L A4k HLA %f
REZHRMERITE R RBIESEH, XS RTI
ZEMEZORSTE. ShSERSEMERTER
FATEREES R R0 S S0 RO H R

MEBETHREEWITR RS HINE 3
B, #0252 Federate B AL R 28, FEERFRAR A28
AR 3% F 7 HE#E M FE ( standard template library, STL)
() List LM EER S, 5B L T Al ShEME R Z R
Z2H TR AE AN EERARITNAEER
8, HEER BT Bl A3 SR S e 528
B MR EREHNTEX T BHEERERN
MELF R, R EREIRSENPEX T SHE
HFER, BHSREERMSEEIRE RS X T
AR T EENTEESER, THAHEEEKE
5 B, BB B B R B KA R R B LK
MEGER R, 7EBRIRAR S R E g i
FHHLAET A D38 2 1% SOM S0, Bt sh 75 Se il 4k -
RE TN R AT ARG RGN

RTI 0 RSB AT DERAS S RTLE
&, BN A T AREHUH, B 4 Fim . BISBA
Federate 234k 7% T RTI [a] BR 3 B 5 19 77 B & R 16 B9
LbRTI 25 A ) il B KBRS j it A FederateAm-
bassador 28, BRIR L L KR E T B —BHKIBHRR
AR PR B I S B Y 11 3 BRI 4, $RHE T —FPRTIHEAT
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'_is.:<”[ﬁ]'3jn::c.tC]ass> objectinstances
Euh-g?“?'bﬂcfjﬂam Attribute
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list<InteractionClass> Shar st s Ly pe

. . RTT::AtributeHandle
publishInterac-ionClasses attribrtelD
list<InteractionClass> Fst<Variahlz> variahles
subscribelateractionClasses .m fﬂa = ,“'"a =
RTIfedTime locsahead TEEEAE H]'f'e!-"'r:'

metValue]..)

RTIfedTime minstep
RTI=:RTlambassador riAmb InteracticnClass

------ char* inzeracticnClassMame
Federate(char® SOMFile) RTT:IntzractionClassHandle
CreateFederation() inseractionClassIT
ResignAndDestrovFederationy)

list<Parameter> paramaiers

ToninFederatior (1 Parameter

SetTime Constra-ned() char* parameterName
SetTimeRegulaton) char perameterType
PublishClass] RTLParameterHandle
SubscribeClass) rarametzrlD)
UpdateAuributes].. | list<Variablz> variables
SendInteraction...} —

TimeAdvancer...} Yariable
RegistzrObjInstance ...} char* attribiteMNare
reflectAttribute Valuesi.. )i char atiributeType

receivelnteracticn...
timeAdvanceGrani..
discover(3jectnstanca...

RTT::AtribwteHandle
attribitel D
list<Variablz> variablzs

3 FERRNMELSN

[ &R

FederateAmbassedor

EE

EEZETERIIST=E

4 FESEERS RTLHEEHRENH

BRI 50 I i) B R AR ALAE B A AL , Federate 288
T XL B R ¥, R BT, Federate 2832 64K T —
4~ RTI K fa RTIAmbassador 258 XF 2R A1E N A~ iy —
AN , Falad X A X5 5 R RTI 4244t
FIVRHE ) B8 PR, Federate 28 A X BR 35 B 52 %0 46
A B IR SRR 5 DL E L QI A BRI &
AT T ER R, EH F R S X R B HEE, &
EAEBEE B IR BT S E T AT T
B R4,
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5 MAEH

AICE5G 863 WU H “ 3 HF 400km/h = EAZ S
Ze ke A o R 0 B & s B AN R, L R 0
HE MR HLA BREREOR, TR T 80 3 s %
4 HLA {5 EGEHIE T & , DU B 4 o X 5
HAT TR AR, BRGTEXNRINERSIE
4, aiEh 4 KRAGERAD FI0T R E3E 10 A5
HEER, Hof Adams X8I0 4 % pk 73 5l 2E 47 AR

Marleh T4

P E, Vampire X} J5 VU 8 (R B R AT @2 0 KL,
Matlab %f—— 7% | = =% = Q4000 74 K% 8] 44
ZHATERBNTE, Abaqus X5 M ZRERMHIT R R T
58T, BRI B A EEINE S fin. ERGIRAE
B FASSCHF R BT O 8k HLA 8 IR P
£ T Adams. Vampire ,Matlab 1 Abaqus PO#}{);
MR HLA £, FRTRIE, XHELL Adams 34
S, BEEA R A HLA S8 S RBoR #4778 0
HH M HLA RS,

Vampre (3

S S

-
w
o Bl o | g e e TN
| Dmf Geass i Jraf Gears # Diafi Gears # Drafi Gears Car 5578 Madel
r » A F 3
r r b 4 r L
HL& S RTI ]
A
ey | g | ey || ey | | = =
Car 1 Model Car2 Medel Czr3 Madzl Card Medel Bogiefreme Model

Adams T4

5 ATHEEEFNERGTEREMEXEE

(1) RAEPT EAE S M-S, BB SH

4 o P BB Rl 208, 54K 0. 01s, SRAFS H &
Newmark , # X122 1. 0E-005

(2) 4B EAE 5 BE &R AL, I A 32 7 5K
s P SR AR RIEE . ARG PR E
BIE 6 Fim,

<hiodel narme="carl">
<CmNariableList value="carl *carclrear_dx
carl *carlrear_dyv carl®carlrear_dz
carl *carlrear_vx carl *carlrear_vy
carl ®¥carlrear_vzcarl®uel 855_fx
carl *uel_S8_fir carl*uel_55_f=">
<InWariableListvalue="chegoul 2*chegoul 2font_fx
<chegounl2 *chegoul 2front_fir
chegoal Z*chegonl 2ront_fz"'>
<ChEvemList value=""">
<InEwentList value=""">
<Path value="C:card (Hh">
<SoftwareMame value="Adarns">
</Miodel>

6 RES SRR

) RIWEAHRE R, T ETEE &K
I I T AR K InitializeModel ( -+ ) , H 358 L&
YRR iR AR BB TAE, Adams #&
BRI RA T

! adams view name = PINPUT 1~

PINPUT/1, VARIABLES = 9, 10, 11

! adams _view name = POUTPUT _1°

POUTPUTA1, ¥VARTABIES =3,4,5,6,7, 8,
27, 28,29

()RR MRGEE, (T ET ¥ 5 SN
R ES A Adams [ 6 TH6E BEEL, Adams TR
FOEI A A1,

(5) 8 P EHECFER SOM, FRATH
F3CHF, MAREE AR 5 B 8 354 At SOM 30,
B354 /A SOM R BHnlE 7 frm.
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<t varsion="L.0" *>
<objectiodel DTDhversion="1516.2" type="SOM" version="1.0 Alpha" othe—=Could
be something" references="CIMED]" pocOrg="CIM601" pocName="Someonz"
sponsor="8omeote" appDomain="Simulaton" purpose="Test" date="2011-07"
pocPhore="NA" pocEmaiE"~ A" FEDPath="C:\\3im»CGuiAccesshi"
ModelNumber="10" Federation™ame="Car883 " name="carl"
ModelPath="C:\car)(h">
<ohjects>
<objestClass name="HLAchisctRoot" sharing="Nzither™>
<atiribute name="HLApnvilegeToDeleteObiect” dataTvpe="MA"
updateType="MA" updateCondition="MA" cwnership="NoTransfer"
sharing="Neither" dimensions="NA" transportation="HL Areliable"
order="Tima5tamp" />
<ohjectClass name="Simulat.on” sharing="PublishSubscribe™ semantics= YA™>
<phjectClass name="chegoul2" sharing="Subscribe" semantic="KWA™>
<atiribute name="chegoul 2front_fx" shasing="Subscribe” semantic="NA" />
<arirbube name="chegoul 2front_fy" sha-ing="Subscribe” semantic="NA" />
<atifbute name="chegoul 2front_fz" sharing="Subscribe" semant:c="MA" >
<objectlass>
<pbjectClass name="carl" sharing="Publish" semantic="MA">
<attribute name="carlrear dx” sharing="Publish" semantic="NA" >
<attribote name="carlrear dv™ sharing="Publish" semantic="NA" =
<attribute name="carlrear_dz" sharing="Tuklish" scmantic="NA" />
<attribuote name="carlrear_vx~ sharing="Publish" semantic="NA" =
<aftribote name="carlrear_vy~ sharing="Publish" semantic="NA" >
<attribute name="carlrear_vz" sharing="Publish" sementic="NA" />
<attribte name="uel S5_fx" sharing="Publish" semantic="h A" >
<attribute name="uel_S35_f¥" sharing="Publish" semantic="IA" />
<attribute name="uel_S35_fz" sharing="Puklish" semantic="NA" >
</objectClass>
<pbjectClass name="svnObjectClass™ sharing="FublishSubscrib"
gemantic="NA">
<artribute name="gynAtt" sharing="Publish Subscribe" semantic="NA" />
<‘ohjectClass>
<!objectClass>
<'ohjectClass>
<objects>
<interactions>
<interacticnClass neme="HL AintzractionRoot" sharing="etthar"
dimensions="NA" transpartation="HL Arcliablz" order="TimeStamp" />
</interactiong>

7 B3ERE SOM F &

(6) A BECARFH SOM SCHAEANA O
BAEA , TS SOM 4, Lk & /miT
WX RAAL T R R G HRPAR G

() BrE5 123K 37 A 07 R g 2835 1T,
HAE DT AR A S BUR A 5 X R R T YR
SR PR S e .

(81 HEA R RERSE RTIEDOR
FEE, L5 RTI @R

(9 R A B SR AR,

{10) Adams {ff 55 5F 30 A S FF i PER AT
FEEAS, LA Adams [5 bR A5 -3

E 8 A3 ATHIEL R R EEERTE
K34 0. 01s, {FE 8} (7] K 20s, | ZE 547 3 BF 20m/'s
193 S E O B B BB R R R TR R . 326
T R B AT HLA 250, 23 T AR 5
HERHASARFET WBEGE, AP
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NewYork ; The Institute of Electrical and Engineers, 2001

6 é:g]: -i/ﬁ [ 3] XuY, Xiao T, Liang C, et al. Federated integration of
networked manufacturing service platforms. Advanced

[ 4] HEFE,SHEE, T L. —Ffl SIMULINK State-
—#h HLA RHY3 33
B, Rifi A MR FIRLUESR, BESE TR flow BRI pr ¥5 R, HLA AW T . ZRGR K2R,

i HLA H45803 18 S ASE RRR , JF & H T R o 1400 835,856
SLARPRA HLA BARACE &, WIS [ 5y g geschs, spats. 55 HLA 095 GUREASH

EFF=AFHER T WG ERHA S5 HLA ir# 5% RGHEALI,2003,15(11) :1537-1542

ERPREALERE, R, AN AZE [ 6] 3k, 808, k4. MATLAB 5 HLA/RTI 3@
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Research on HLLA-compatible general integration
for commercial simulation software

Ma Cheng, Xiao Tianyuan, Sun Hongbo, Li Li
(Nation CIMS Engineering Research Center, Tsinghua University, Beijing 100084 )
Abstract

Aiming at the problem that commercial simulation software usually can not be applied to the high level atchi-
tecture (HLA) to participate in collaborative simulations because it is designed for some specific domains, this pa-
per studies HLA’ s compatible, general integration with commercial simulation software, and firstly proposes a gen-
eral HLA-compatible integration framework for commercial simulation software. Its techniques of HLA-compatible
integration engine and dynamic adapter are analysed in details. A platform is developed to give the general solution
of HLA - compatible integration from the three levels of the software level, the model level and the task level.
Based on this platform, the integrated of a variety of simulation software, models and simulation tasks can be a-
chieved. An industrial application case shows the success of the HLA-compatible integration of Matlab, Adams,
Vampire and Abaqus, which demonstrates the feasibility of the proposed framework.

Key words: complex product, high level atchitecture (HLA) , collaborative simulation, integration engine,

dynamic adapter
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