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Abstract

struction of community of simulation task(CoST). This paper adopted dual software architecture description framework

Net-centric simulation runtime support platform (NCS-RSP) provides an environment supporting the con-

XYZ/ADL to describe the architecture of NCS-RSP by graphics language and formal language respectively. Then we de-
composed and refined the core service layer during the construction of CoST. This description method not only expres-
ses the architecture graphics and behavioral abstraction of NCS-RSP from visual viewpoint, but also validates the cor-
rectness and completeness of architecture design from formal view. The research is a new attempt of formal description
in military simulation domain and it provides a guide for the composition and reuse of NCS-RSP service.
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X RAIE S TR R RGBT E R IF4L, A3
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IRk 2R S B 55 A PR B BRI TB , 4 3 s ek 2 fk
REMGHR, AR ARE L RBEEAEEIRER R
b HARKRE FKB T HRARTHE N ANZLBNEIT. X
PR IR g LUBE FF R A BB, X LSS B A7 T8 AL A
L, R 2 AH R B 32 R T B A B M s R T B R
BEFRA T H—S e B et XTI bR
RER, BRI R T EA TSR AR BE RS
ME, RRGWIHRIES ADL MR UEBREERFENE
RHTIRBR . RREWHRIET ADL R T EERF 1
B SO IS TR RS R4 SR MR R S R R R
R, B LHHE TE8 TRERRENR L SHANE
KHZITE , TR BE O SOt 38 R SRR R G5, FEF
Hy SRR R G BSRNE B AL AT

BERB THTEHTHRES N ADL, BEHAF
C2M R —Fh BT HAFIN B K ADL, T RAMER TN
B R BB A R SR  Rapide™ B —Fp
ETFTEHHITRILEREHHRES  EATHHHRARSE
HIR 2 454 W B4 ; Darwing™ 1 Wright™ 35124 « B H)
CSP A% ERE AT oM R BB AR GEHRR 1
{3 A & 1 ADL & Aesop, ArTek, SADL, UniCon,
Weaves &, M — ¥ EHBE B TILALEEFCKN
ADL, filinZ 8 fe ik R HRIE T A-ADLIT 2%, U#k
[814#R T —14- ADL 4y 28 HE48 , X SCRRIE 4R 434 T S Fh gAY
ADL fES SRR . ZWAED THRAGHHSHERK,
LR ENRBERHERYE.

2.2 XYZ/ADL

XYZ/ES) Berb ERL 2 B 4B 53 B FEAEAL FeAE R I
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hOEHBEE - BERRENE-NEFRITES, XFX
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XYZ/ADL B—FEF AT FEEEST XYZ/EK
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LRI HE R Ak RGeS 5 3818 X i CSP 868
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RATEH R UML X NCSRSP 47 R TR R .
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FERTE— , @i UML P E X NCS-RSP 4k R 544
RO RS BT TAT A S, 3 LB X FXMZZ RS
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MR, FATRA XYZ/ADL &5, 55 A% 0 )
%2 UML BT B#EAT A uitd. e itRzE, R
TR X0 B A% O R 55 2 o e [B) B FR AR 5 55 0 AT 45 3L Rl
EHBS X EABRBTEL KNG, BAEHINE, ST
WA ARAE S BRI ERCRFBELEXR,
T ELAT LUE o T AR R AR AR R R G549 3T IE A
Rei,

HRBLORE B MRS, B IRS HEI— MRS
HEFEH RN, XERZERSF L LR N R, WL
NCSRSP i, {f AL RS B R EH A 34, Hiufe b8
H, S EEMBEEUALGERE X REAXEXR, B
M, KRG EB L R BVEN B ZR AR E— EBERE
BT R B AL FE T H G R RR , BR X B O
MRS BEGHE— LR, ERBET HAREEHGZ L
FESERXR.

HEE MR — e R —E M ESREE TR, &
FHAMAERR LERTHEFEZERMEREHREXR, &
P LA THGZEMERER. EEEFHEOBRS
TR BLAH (AR R, T E AT R R LA FA MR Sk Fn
W FTEL ERBRPRIAOHARA - E G H A a s Thes
HRMERAEL, EN R MM EEE RN, xii B
MR B AR S A A, BATE LT F4A #: SimResMan,
SimAccess,CoSTMan, SimInter, TimeMan, DataDistri,

Pi B RS BEAHGRESFRRER Bty
R, BRI 3 FiR.

Description of Core Service Layer
%COMPONENT CoreService ==

%PORT Recivel ==MESSAGE;
o [LB = START _receive=>Receivel ? ComService /A $O LB =¢l]
/receive messages from common support layer
%PORT Recive2 = = MESSAGE;
O [LB = START _receive=>Receive2 ? BasicService A $O LB =el]
// receive messages from basic service layer
%PORT  Sendl == MESSAGE;
O [LB = eg=> Send|! state]l A $OLB =el]
// send messages 1o common support layer
%PORT  Send2 = = MESSAGE;
o [LB = e;=> Send2! State2 A $OLB = el2]
//end messages to basic service layer
%COMPOSITION == [SimResMan; SimAccess; CoSTMan; SimInter; TimeMan; DataDistri;
cl:Connel; c2:Conne2; c3:Conne3; c4:Conne4; c5:Conne5]
%ATTACHMENT = = [ CoSTMan.Send! # c1.Source; SimResMan Receivel # ¢l.Sink,
SimAccess.Send] # c2.Source; SimInter Receivel # ¢2.Sink;
SimAccess.Send2 # c3.Source; CoSTMan. Receivel # ¢3.Sink,
CoSTMan.Send2 # c4.Source; TimeMan Receivel # c4 Sink;
CoSTMan.Send3 # c5.Source; DataDistri.Receivel # ¢5.Sink;
CoSTMan Send1##Send1; SimResMan.Send2##Send?2;
CoSTMan Receivel##Receivel; SimResMan Receive2##Receive2 |
%COMPUTATION == [

LB =START_receivel=>$0 LB =e¢l;

LB — el=> $0 Receivel = CoSTMan.Receivel A$0 Receive2 = SimResMan Receive2 A$O
Send] = CoSTMan.Send1 A$O Send2 = SimResMan.Send2 ASOLB =
e2;

LB = e2=> || [SimResMan COMPUTATION; cl.GLUE; SimAccess COMPUTATION,

¢2.GLUE; CoSTMan COMPUTATION; ¢3.GLUE; Siminter COMPUTATION;
4. GLUE; TimeMan. COMPUTATION; ¢5.GLUE; DataDistri, COMPUTATION ]}
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WEYMPHERAMEIEIRE. BRAEXTESAMAR T
i O 5 B T 07 BB U IR &5 2 PR AR 45 4B B , X A 1
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AEMEE NPT EE B MG 5 TH—-FXE, F
ST H AR O BRI A AR TRBERENES
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B ERHEE RS RNAETELRERESEREZ
IR EXR, (HEXFHR AR GEREHH
HAMR, WA BRATH R AR THGMEREWRE N
BREH LRSS ARG, R ol
WA L HARTTIVCRERIER R E 2. KERZE. R
A AERFBT TR OREE, SeARIERRSH
BT ERwE S TN, R TRERE, X B A H et EE
HRFHA S50 AES I RARERHEG T EREEE.
4.2.1 RRESEGHR

LI IR 45 2 aT R B AR %5 0 4, £ 4 o 2E X Time_
Management 284, iZ 204 H — 4 %5 0 TimeServiceport, J5 4
BT LASE SCAE %5 34 R (A R 45241 4 CoST_Management &
Hoss 1 CoSTServiceport £,

HRIBE R X8, FT LA A RS , B TRER
il , X B AR ERGE

Description of Time Management Component
%COMPONENT Time_Management = = [
%PORT TimeServiceport ~ timeserviceprovide (% Recivel int.identifyID;
% Recive2 DWORD timestep;
% Send1 BOOL block;
% Send2 BOOL AdvState)
define messages in TimeServiceport port
7define advance node 1D time step, deadlock identifier time advance state
“similarly define messages timeservicereceive
8
‘define operations in TimeServiceport port
|timedatareceive [Required; Type: Input; Message: timeservicereceive],
timedataprovide [Provided, Type: Output, Message: timeserviceprovide]l;
‘define behavior in TimeServiceport port
[//provide messages to CoST management and receive call back information]
%SERVICEBEHAVIOR = = [//component behavior is the same as port behavior]
%PROPERTY = = Resource Specification
‘service components should meet the specification requirement

B4 mfEE RS AR R R
4.2.2 BEEBHHE

Description of Time Management Connector
%CONNECTOR Time_ManagementConn = = |

deﬁne CoSTM: Rol g sponse.
costmanagementrequest;
TimeServiceRole messages: timeserviceprovide, timeservicereceive
define operations of CoSTManag Role: Serviceinvoke, ReturnServiceinvokeMessage;
Operations of TimeServiceRole: timedatareceive, timedataprovid
%ROLE CoSTManagementRole = = [costmanagementresponse; o trequest];

[Provided_Operation; Serviceinvoke;
Required_Operation; RetumServiceinvokeMessage],
[/freceive service calls information and retum results]
‘define behavior of connector role
similarly define role CoSTManagementRole
%GLUE = = [//describe interoperation of two roles: provide time management information by
timedataprovide and execute time management service]]

B 5 BB ERABR A
AR RATHR T o 6 B B 5 5L F L RE RS
RUA TN, Ef#d XYZ/ADL & &84 RH1T %

¥, B5E R T At S8 % 84 Time_Management-
Conn.,
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M LT NCS-RSP 4 & 45 BB 5T 7T AE 1, fUH T
FHR RN RV , Wi A B HAR R VR AW, i Bt e
XFUH S TS, A 1 2 AT LIEFE NCS-RSP {&
REMUEHGES RS BREARABENIE. HE
VB B R w s LU, Bl nst TR0 IR 2R R 55,
EE#R R AN TR STRS HA, MALER T AER
PEERR, EEENZBERREWIITMIEH S EH#T
E, B XS R 3 BB AL IE S Mk b SR 3).
TP H NCSRSP R R4 W, EHAEIESHH
TR, BB R EHR AR GRS REF RBA
EHIER M, TR T — MR RGME R, B8R — 4
SRR, XA RAIE T SR 0 E A b, AT IR T R AR R
MR THHNER. DEREERS A, KRR ARE A
6 Bi7m.

Refi t of Time Manag Service
%COMPONENT Time_Management = = [
%PORT TimeServiceport.Receivel = =MFESSAGE;
11[LB = START _Receivel=>Receivel 71D A $O LB =rel)
%PORT  TimeServiceport.Receive2 = = MESSAGE;
o[LB ~ START_Receive2=>Receive2 ? TimeStep A\ $O LB —re2]
%PORT TimeServiceport.Sendl — - MESSAGE;
11[LLB=START Send1=>Send! ! ID A $O LB =sel]
%PORT TimeServiceport.Send2 == MESSAGE:;
O[LB =START_Scnd2=>Send2 ! ID A $O LB = s¢2]
%COMPUTATION — = |
LB =~ START A Receivel ? ID A Receive2 ? TimeStep —> $O LB ~ zs;
Jreceive advance node 1D and set simulation advance time step
LB =2zs A ~(ID = EQF) => $0 (LB =20 | LB = START);
< Judge whether 1D node matching
LB => imtiate AdvTime A $O LB =zl;
“ipitialization: calculate advance time
LB =zl A GALT => $0O LB = z2; // calculate GALT
LB =72 A (isblock =$T)=> (1.B =23 {710},

¥ judge whether deadlock
LB = z10 =>Send] ! block A $O LB =zl1:
LB = 23 => TimeAdvance /\ AdvState = Available ASO LB - z4:
“radvance time and set advance state as advance available
1.B=z4 =>Send? ! AdvState A$O 1.B = END]]

B ARG R

BEE  ASCA X NCSRSP, ik REEM R T —Fk
ETF XYZ/ADL Wy B REWHRESR. HEAH TRR
ZHIER X UML B, AT 4L A R T NCS-RSP
PR RGN B N ALIE A XA R G P L iR &5 it
iR, 3T T ZEERKE . Wit NCS-RSP 4k R &
RAHST,  NCSRSP R4 4 M EHERNGEETER
HERES, XERSASH A HREES AR —
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RITAN, B HAERGF AIBTEEREER, —1
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ADL EE X B HMA R G A 1722 K, TAT
MAT LR AR 5 R, I EL R A A
S 3% 0 B EHLE L K D48, RAIE R B —
AEFHSWER. IR TEERHFEFERAERMESH
NCS-RSP (& R 2370 » T 2Rt fR %5 46 & 1913 X4
B X R — KW iR

HE R ER UMLEA SRR RERERAIR T
H,.BF UML EEREFZFHZMA, R ERE Y 7L
L AHAENRREWIT B RERBEEN. FCEERA
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