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A Comparison of MAS with HLA in Distributed Simulation Application

ZHANG Yi,HU Qin-you, SHI Chao-jian
(Research Institute of Nautical Science, Shanghai Maritime University, Shanghai 200135, China)

Abstract: HLA and MAS are two research focuses of the distributed simulation field at present. To learn their applicability, different and
same aspects of them and how to select these two systematic frameworks as the technological route in application, learning their character-
istic and otherness between them is prerequisite. This paper introduces the advantage and deficiency in their structure, communication and
modeling, and then compares their different performance. The result has indicated these two technologies are optimum schemes that the
distributed simulation is used. HLA emphasize resource reuse while MSA has more autonomy, choosing them according to different appli-

cation.
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BN AU IR 8, T 2 AR M Bt R R E 7%, &
MERENMIEREATHRGHEHE. B, 06 XE
415 E (Distributed Interactive Simulation, DIS) ¥, &3+ ¥4}
HOBMHEZ— AT EHEERMMEFERT
RPN RE : — R AR E R RGN EBCR T8
TREBHRRENERSL. REFERA,

1995 4F 10 A, = E E 5 th H 4 ZE (Defense
M&S Office, DMSO) 7£ $2 tH 89 8 # 5 4 K + 3t %1
(M&S Master Plan, MSMP) F P X ENEHFH R K
F45H (High Level Architecture, HLA), i THRI{GHE R
GBI, B T B X EA HE T RE A
MEXRR, G KA R e 07 BN R T — MR
B, 5—HE, BT Agent FTEER A M. A
R RS RS, BPISMIR A RS H IR A

WA B #8:2005 - 04 - 21

RN K BO979—), B, ERITERA WA, EENE
ZEER LB REMEAR 005 N E PR e, 8, &
8,085 81908 WA I B TR BB AM AT L4,

THEHEOEERERNE Agent 7 G (Multi — agent Sys-
tem, MAS)SIABIGHZ H A RIGR HREH
MR, B E A, I RIEE,

BT HLA 5 MAS A5 ESUS R L5 m s M AUAR
[, B THFEARTZHREMTE. EABRRES
HEEGEFEE I N X O ANTE, ERAREH,
FHEREN, ZEREARBIMMMEARBUTETH
B, th B ek e by B Bt SIS MR R SRR, CPEE
FAT HLA # MAS 72450 B 5 A BB S m L7
& 50T R, LR ENRERAR,

1 HLA #1MAS X TFHREEAMLER

BT HLA ESERBMIREES, AXTENH
REZEPFHEMATE, T MASHTFAIHEEMN
MR, EEICTI R LR AR AL LR ERE, B
HTHRETEREARAR, ERETRAGBOAR, #HE

- MNEFNE, EHARE . REFANRL,
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1.1.1 A8fah '
TEXRTF HLA BT E RS, BT (Federation) FIEKFR
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HBRRD B ERS, ©h BB RERE & THRIT
LA #3517 B B B RE 45 # (RTI, Run — Time Infrastrue-
ture) R (AN 1 fFR) . ZE—TEIFIATH , &R E R
FAMAZER , A5 B AR AT AR — MR . X
BRBA R T ETRERESH B0, B G ERARE
8,88 RTUETTREMEM, 3 B ERR BT B+
BT “FEA"FLR Y,

B Z B, MAS B Agent th 2 3 4 AR5 6590 T,
#T Agent 4l MAS, Agent RE P RAMNITH ST, —
A~ Agent BEFHTH Agent AT RE, UM E &M
[T R, SET R — T REN B EEIR. FEXIR
FUFRE RS, — A Agent 7] AR N F—MFE N,
BARMMEEM A58 MAS S8R, R H Y1k
RERRHE", ABAL M MAS XH H—HIH %,

HLA BT R 5 MAS /) Agent ZRIFRE A
K SBHRP— MR ARNME, ENERETE
RS TRTE, B R X R SR M R ITAETE T RIE
TR ELR RS T , 4 B 0 HLTh BB 55 i AR S IR
FABITK,RET ENMTEN AR BMY, #E
B4y 0] LIRS I SL AT R LSRG e in A B 5376 1
HRGH, NTFEa# & B SR e HR.
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|:] BT E R MRT TR ':l BT A H
B 1 RTI4##ZEH
1.1.2 ##H

Agent 5 HLA BB AL B K ) X BIBA7E T Agent
REEHRAEREBLNWRES T . M Agent KI5 #E
&PIRE , JLEFTE BN Agent MITE (SR EER R % B
HUTHHE: B 381 (Autonomy ) #2877 (Sociality) , &
i B8 11 (Reactivity) . B & %7 4 (Pro— activeness)

T HLA 5 BB L5 B8 SIS A 8 A 9 B B
SMRAMEM A ETTH, RRERBETIBS, RTE
R A SIS MR LR A RS R —
NIV R ATRAS s A T A B, RTI R BERIR
FEBIAMK TR, (UXA LT Agent BEEH R T
RIS (Performatives)'™ , B LBKIREL R R AT 8 BA HR
B FRERT EITH.

1.2 RTI 5 Agent ifi{§

BERASGRAREPHLBEE AR A TREETE
MEET REMSLEE, ENZAFERERR, Bt
RS ALRRLER BIRE0,

1.2.1 &)
HLA HEZ2F —/NERHR A & RR A TR A 32 L AE P Rl

RTIFrRER IR &5 RS ALK, BR7E — N ERIB M SAT R 2B
b, BT BB AR B B B HLA M O R RTIL #47
R HEAB R X EAEA. RTI EGMNEFRA
M EHLPERA B M F (Local RTI Component, LRC), &
BRIERGATANAHN , BRIV R TR 12 8 <F A
MAMNAME RTI O, ZETABPERSE
LAY RTI A4 LRC T H#EXE , HAN X EIE
%43t RTI k2. T, HLA REGHEREES LR
ERESHHEAN RTIBGZEZRN. £ MASH, B
BEATMERE Agent MR TN ZREIMSIEMIT N, E1B
MAS W17 A E ST AR 35 B, AT £ R E N E S
Agent M& 2 8] 1132 5 B ] LA i3 i 15 IR 55 2% (Facilita-
tor) RAE B E, BT U ENZ R HEXEGEE Fa-
cilitator ZEH] T Agent #iht), 52 A, HLA PR
BRAZAMNKERSEERERXE, AEET RTL. %
Sb, T Agent R R A KF B4, Bt 7R F 0 A
PIIIAE IR R, Alinal IR 5 AR E BT AR
FIEINER REX TR, T UEHACHES(EL,
EA),FASTTREBHME,

Agent Platform

Agent

M - Director
anageme Facilitator
System

S T ¥

Message

Agent Agent
n

Transport  System

B2 % Agent A4+ & #M(FIPA#FA)
1.2.2 #T#HH#K

WY ERR  HLA BT R R Z B B R R T 2K
i RTIRLBA, EBEITETHIME, BT RATE RTI A+
ANt SRR TRMLH, R EHFE BT R AELTH
JB TR AR M IR R 2% 3 LS B R SE B, R B EE
T A BT AT LA g IS e B A A BRI L B SR AR, T ERT A 3K
St SN A H M HL T AR 2 X R B EAR (Object Model
Template, OMT) 1 #E XL IF .

BEFR R B RIS B A R AR O« RS E KB A
i RTIRE & W2 B K, RTI KB #E R B R B B R
BEELFHAREHABEE, RE RTUEEAAR
BN (g &), BRE— AN (W 2%/ 4T
WA RV ZX T LB IERER AT ERRZEES
IR IR B o

T MAS 1, Agent 2 8] 2 & FAPR¥E1L ) Agent S
187 (Agent Communication Language, ACL) B #17 Z it
1, KQML ( Knowledge Query Manipulation Language)
FIPA -~ ACL & BRIBT T HEZ T Agent B
EEME. KQML 4T —f7E MAS # X H AR5 F
BHIES , B— i 41 £5E(5FiE (Performatives) B4
M T M EERE S, THRE—BESBRNEE-FE
BRI, T Agent Z BT M AIRILE, FIPA
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SR FIPA- ACL H* ACL 3 th—HE BRI
REMMIEEHN, 1 KQML —# , KB A 335K E
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1.2.3 FRER

R — R HE R 5310 0 BRI, R B M E 1
RARSER BEH AN ENA, REBRBAERN
LT R B R R . O TR HACH Rt a R,
HLA &Rl MAS PERREE T — A AELAG TS EC ML, BP
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FE HLA R A9 Ff VLB HLA, BP RS <7
"M RTIFH A TR ™" 3R SR HHE"m
RTIVTWAC R ENHEE, B RTIAFREE~E"H
“IHBE" 2R RATICED

BCE BB R ARBIL T~ AHHITIRER, LA
A3 RTI s HIBLEIE R PR gda s, B 3 R T
BR A TR R R P £ R A R 00

- RfELOHL

BHRA a

| w7 RS RTI |
B3 RTIFHER

LI, 7E MAS T IREER LR H 1, R4+ A
FH— R B TR S 2840 5 FUR % 28 (Facilitator) K 78 24,
BEREHME— Agent A8, HTMESHBHHEAS
B RAMERRMU, BRPE SNE I ERREFIA TR
BRI MRS R B R G BHH LR B FFRSF 25 (Name
Server), CHPEZ AR A PR RO B L, X
BY—MREIERENATRS 2R RO RS
METERFREEE R, ETURBEE M RFREFT VLR
MRS BAA BTN N &t REEES
EMNBEIEKR,
1.2.4 ®RFE

B[R] R A 5 LR BB D E

FE RTIRHEMN KRS a8 T B 188 R %, 3¢
SCRF AP R REARE o oy i R B AR 45 Sk a R R B A
AR R B o A B KU B B AL B, 1 & B SR FE (LB
RVl b B, fRUE RTT AR 7R 3E 24 A e8] LAE 24 109 07 2%
T4 K B B 53 () S RABAR N YRR B o

5 HLA RRM R, EESH Agent B0 P 8 A 1 8]
HHEMME, APERUE AN B R R SRR, 4
L Agent M AP AEHHA N, FRARERE
MAS & —/M i [ B B AR, B H H BT — 1 A-
gent, W E LI R 25, AT % B BB HE R
e M—3,

RepdrHw REML L

1.3 OMT 5 Agent 2#

M AT FER 4 B B B &, m&bw
HMRZRAEEZE R~ TR R, X
BAERE T AE HLA 1 MAS R EH KR,

EXRAT HLA FH—ME—RERE— R
AR (OMT) , BB {4 AT SRR QR , T 8
ARARBRGHEHAGW T RENER., 7 HLA OMT H,
HLAE LT REM SR, R EBRIBE
it G (Federation Object Model, FOM), B — 25 R ##R
IR A B B B % & BE &Y ( Simulation Object Model,
SOM), OMT fEN—Fpic 3k HLA X REBAER , K B
BIRRR R T3 SRR A & A A 3 R R
W —BRAER,

HF Agent m@ﬁfﬁﬁﬁ%%%ﬂx BARRE TR
AEHF B ERARGEN 2 NS Z MK Agent, YL B K
m ERER, AR EMORIT hEF MR BREE
WATH

M Agent M HBEBENENR ﬁ%ﬁﬁﬁﬁ
FTRET L EMTREE, GFETRAGZREEBHE
MBERNEXRMTRIER, HXTHE, HLA MR H
7 (FOM F1 SOM) M RGEHAR BB EEBE, BU%
FERRIR R IR AL B HE AT 15 B ACH i b T RO SR AR F1
FHLA® R ERRFENRET e L, BIEETE
7] RASE AR B A, ERT RN AT Ly BRR R B A B I
MR RAE, B Agent BRIP REUREHFREN
B () Bl AR E—E Y,

1.4 Rt

2yt b B, 71§ HLA I MAS 7 A 05 247
BRI, XL MOERARE ERE TR E M
BISTEAR TR, B fh L R G A 70 B 0 8L

Fimf , HLA fil MASEEZ W mREAERE, HLA
BENNETHERRNERSERE, ER5ENTH
S SRR A, MREBRE B RANER T 5B NHH
BB, D anfr i it KSR A R T DR EM A
M, ER— BRI RELE T Agent HIRBETFTE
BB EHERE, R MAMBENZE, HRNE KRB #
ZHEBAEREN BRI EME R, XRREER B
iR BB R Y,

2 HLA MTEHE& MAS HIHEXHS

BIRXTF HLA 1 MAS BUIE S B8 — B #RFFEEE,
HRLHR L, MEREWEANY B, B L WHRA
B EME FHAESSER, #ITRBEN, XBHEER
{UEE(E MAS KRB . EB N AR HLA/RTI HELEH
R b, W B HLA/RTI HHES 8 BH MAS M §E
ERMER RS . UATR—EHXTR. XMI16]P#
BT —FET HLA ME Agent ERERBZHABARE
B CER[17]9R B T —FEF HLA HEE AR
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EN R XBR(1IB]EHRE Agent AN EHFRAT
HLA/RTI{ERE Agent {5 IR S IR, X 82
# HLA 1 MAS SR, LR Al R EH
AFTRENT B LHER.
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B THEERMTHE, M THRARAFEFIARGER
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LT LAE Agent BE, B EEEAM ARG ENT A,

$E 3wk

[1] Crosbie R, Zenor J. High Level Architecture Modulel Basic
Concepts(HLA1516)[R]. SCS, Mcleod Institute of Simula-
tion Sciences, California State University,2001.

[2] Wooldridge M ], Jennings N R. Intelligent agent: Theory
and Practice[J ]. Knowledge Engineering Review, 1995, 10
(2):115-152.

[3] FEX&,mif. ALEREESEHIM]. Jba A KRR
Hi A, 2004

(4] A E,W&i6 HA G HBEF ST (M] JER 8 F Ik
Hi AR AL, 2002,

[5] FIPA Agent Management Specification[ EB/OL]. Foundation
for Intelligent Physical Agents. http://www. fipa. org/ ,
2000.

[6] FIPA ACL Message Structure Specification[ EB/OL]. http:
//www. fipa. org/specs/fipa00061 /. 2002.

[7] %K. Web LM EFERGEETRBEERMRE(D]. L
¥ .5 B K%¥,2003.

[8] DMSO. RTI 1.3 — Next Generation Programmer’ s Guide
Version 4[EB/OL]. http: //www. dmso. mil, 2001.

(9] Bk, B 8%, Bachmendo B, % . Agent {HHLHIRIT]].
HHHL TR SMA,2002,38(5): 66-70.

(10] ® &, ®AR HAPHEREE[]] HHIGE,
2000,17(4):69 - 73.

[11] BB T, 245K, HLA o R ERR BT[] RN E,
2003,20(1):79 - 82.

(12] # ZF,HEK. #F HLA OMT KB ESGE(]).
HLAR 34T, 2004,27(5) :27 - 30.

[13] Palmer M. HLA Simulations vs. Agents, Object Services and
Consulting[ ] /OL]. http: //www. objs. com/agility/tech — re-
ports/9807 — HLA — vs — ACL. html. 1998 — 07.

[14] Lutz R. A Comparison of HLA Object Modeling Principles
With Traditional Object — Oriented Modeling Concepts[ A].
97F - SIW — 025, Simulation Interoperability Workshop[C].
Qrlando, Florida: [s.n. 1,1997.

(15] & #it, 5L, #eeig, % BT Agent 8 e R R (R
EFEmRERD] BEEERARAERSER, 2003,14
(1);78-82. !

[16] BEE, IR, ZF HLA £ Agent RAEKRREHWTR
[J]. /MBI BRI B 0L 4 ,2003,24(13) :336 - 339.

(17] BE¥E, ZEEN, B8, 4 X TEHHEEMNAT ST
HHEMEBHR(]). B0 EFER,2004,16(4):705 -
707.

[18] & 4, BRibiE, BB ETH Agent ) CAISR BB
ST EHR]. R EARNA,2004,19(3):25 - 30.

Lt St S bt Bl it it Stian St i shosn mhu Shu Sh B S S S S St A S Sl S S S St AL A S S A S S S B B A B S Bl e B S

(L% 131 |)
BHRES M BERBERFNIITRT SHEFHEEF I
EREFRKFZ B —8M. BHBF S5 NEREE
— B PR R LR AR R e 1 14 52 LAY , Intel £ Pentum CPU
BT —F“SE HLE, KT E RELL LHBRE, AW
SMP 4547 BB T B A7 5 PO A B0 008 — B0k 1) B R 344
BHEEK, ERERSEFMAEHRTRNEN
(TLB) B —3 vt , Bl Sk s Bh3E 3,

LA CPURBFEAFREA T i B R HRT N
7, B8 eT | E Al CPU 18 TLB AEFR—3, 1) &
#eeh 4l A XM R A9 CPU & 4 flush- to_ others( ), %%
FTIBPHIAE, MREHWR— IR EHE_
flush- tlb_ one( ) SR — N T , % 15 2 A9 T i B %0 iF
Hi-local_ flush_ tlh( ) ¥ il % 4~ TLB, LA{RIE& CPU
TLB #—3 .

5 #WiF

SMP ZGR—MAIAEAFSE S/ EREXH
ZHBAIHTAIEREH, EREBEEMNILHE T NES
AR, @il SMP R RSHRBNER, BEHHWE

LEBI B ENESE -BEENEEME LR, FE
THEHF—A CPURHERBE, SMP RERE®E L
BB EBRE RS, R—MAT R, HE,R
Fi SMP B PERE L B 4T AU 0, B T 8 SMP R &,
Linux P ¥ 8 2% B At R R 88 K K8in, CPU 414 fE
HAHTHWE N T, HAMEMFR SMP KiE s 5 ER
R, LB — Btk B, ¥ Linx NEABIAR,
Linux #E R Hxt SMP Rt SRR E,

B W

(1] BENE.ZF 4, BEH. % SMPREHITHR(]]. &
HARMIR,2002(2):21 - 25.

[2] Schimmel C.BUCEREM LK Unix RHEIM]. 5 %,
J6AT : A BRI Y R A, 2003.

[3] Cesati B. R ATEM Linux WEIM). FRFIBE . Jual. FEE
H1ibfg3t,2001.

(4] 6%, %K%, R, % Linu AT & KA.
HHEHILTR,2003,29(15):115-117.

[5] ®M4E, 5% 0. Linux WERABHRITIMI M 87
R AR, 2001.


http://www.cqvip.com

