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A1 M E

A Adol@ 18]20j¢l Systemaolr Fel® TE “EAT FHE 7HAL
2 A7 98 A8 AL M2 f71Fes AAHY 54 e4S
A5 ZAg3he RA7L DRCH(1] HI AR ARV ERsAL, 264 4E S
g Botx sl weby Ajl2d Wie] o FAEJAR AAZE E GE St
o 3R A2dg FAsT Uuk olg} B A vz A 5 ALHS
AEE AoM FEPTDE AL vl FEoh 53] A g 2okl M
29 AAI2Age wdslshe AL AY B7s® & AT ALHe 5484
Nz EgAoz dHrInge sy Al2d £9 27 gE AzdY o
g W4z AMREE A%0] sojun ok o i vikezA AAE Agol

A AlE#olMelth. dal B4 AlEdolde] EAL AlgHold EdS oY
ARE ) Yol Agste AA AlEHA 3 AE Eole A U

BA AlBFol i #sle WAy Qe EoF FoM HZ dEAHY FoF
2 2348 Aol AFYH WEHA Fopolth HAFEH EoplMe H 4@ AFH
JEYAY BFH 7|go] FEER FAHAG 53 JeUF B-E wokc
NLAIE0] 23] £A)gt & W3 AHH Af7L 1€ HE WEA LA,
o= Je Asolth Ho B4 AEHO|AE o9 S AFH UEHZ
NS S48t JpLET AFEER ok ¥4 AEH el AdM HFH HESHZ
b AR GAe g AFHA Foprt HAL, HEAIE o837 HloH
DL YFFHolt)h olo] uwebr BAE A|Z2HZEY] WESIZ PEL 037
A% B Whyo] AAHEAT 2y EE VEHT AF WYL NEES Ul
o 25 tt27] gEd ARA SddA e e fA% NEEY AHESH Al
28 @ BA A B0l EES NEE + Bl [



AA7kA B Agdolde] B ATE BE HAEol o8l AEHD A=
¢ wsol ANSAHI0] T olF tREY AT BAHE BA
F2 A|7Fe) E7)3KTime Synchronization)9} old] @& Als#old E&1H
dlolg] Ao B FAZ AFHT Ah[23] 53] At F7Ige] B £
A7t F& olFAsd, oldl #E uiges AAE o] HyH Lidw
(conservative algorithm)3} Y324 U112} (optimistic algorithm)o|T}.

43 duese ABHolH REAA JMEES WAL o AAE oWE
B3 BZSE olWER AYse WAolth[12] Wae Yud FuAse o
E £4 W3E 950 54 @1 2 AEHY BEoN SPH oWES
AT, ABHOH £3 oliES &4 Wt BASA RE Aol
JelE 2 AR Aoz HEY F ol ABHCIME B PEolh]. 3
g, o] T 7HA LmeEol BE B ARHIMANY HAAL AASAE
zagon, 98y 0 2aw AnRe AT AT

o= ZFHHAJ(Department of Defense; DoD)2 2 =3 70F Y BAF Al &
golA Jde Aoksim Uth[5] DoDdlA AgHsE B4 AlEd o]l 7/de
HLA(High Level Architecture)g} Bad= Ao g2, A Edold RIdE 9 4
$-8-A(interoperability)-& =°|7] 3t ZAo|t}.

Al A AlEH ol AlEH oA EdS oy HFE yrol 233
of HAA AJEH A 3 A7HE Folv otk AF7AE o7 HFEHA 1
Hol H3se AlgHH BEL ME FYT Algdold dolz 7HE =Y

g AHREoy, AlEHOH BES Fdtc SFAA EF FUIJAY FAR
FHAAE AT

e, HLAE £48 AlBdold 2dojy RES 74| 4%

&7l Y&l AtHNe s, 53] Wargameo|u} FH uS T3 Zol A& ol

lols



Yoz AZFYRY o|71F ABdolEL A5 Brbsol UiY Agzrde I
231, Agdol4 AW Aoy} tad e F5A§ol FssAE 74
= 2ick

T3 HIo|e o] HLAS IEEES] EZo2 AQMed ALgdal7] 9id =8¢
1golm o), MAgol BAE A28z} dolH Aol EFog AP
A 2 Relo

o) A AFse] DMSOE HIR3H B A|dM= HLAS &34 R 4
Fo AFAE IX3}Y BL =3I AFE ASHgH 53] 19983 2 FH
SRI International and Lionhearth Technologiest= HLA 7]|&< 0| 83}
Virtual Command Post (VCP)gl= RS WE3s}7]) AjAEle o]u] AFAHQ %
Poll 43t Jch[15] VCPE HAAANM ARgA & AR H7ishke +48ds
19 A58 AGelX BAste AF FRE ME T3] A% T4 AlE
dlo]Mojct. 3 28 A EH ol RoldMe FH £4& 93 olv] HLAS
71E2] 98t A B IS TS oEFACIAE MNdst UTh[20] ofv] vlx
o Me FAHEoEY] AlE#olAddA HLAE H43H dEoz2 o 3, A
 Ex}9] 43 22 RHEole AEHIA Fo= HLAE AL e =3
€ 32 QIth[27] ol5¢9 HLAC W@ FFAY ZE2 4 AlgdolAaddA
HLAE JEfAe] BFEo2 AHEE Zoln, A9 Ak Axbe] vlA= F3F2
A Aoz A&t 53] AA Al2"H Uzre] o, 7MY B Sl
Holxe 745 Al2He FieA gAUFHQ qEE +38F Aoz JidEn.

JolA AFe HLAS A$ B4 27ole ADSze /ldel #& olF3ch



ADSE AZtHoz $3sol 3T, 45 A8 lsE AgHog N2 RusD
Nz the ey ABHoAe AYsy] A% slezRE ARSACH[13] 2
ol % oz} ARole] 7142 FEsl] HLAZR: 7de 7dsA 8 Rolok
02 B ME oln] & YHEE HLA /fde o83 ZAEAD 23 N8
ol Mg et Uch(24][3]

2 A7oME gold AT HLAS Ad @ HEe AaAzde g3
of $§ 7FsAe B V8 A2goze BA4S AEN Bud gt



BAL A)Adold AMER} QE|H o] X(user interface)E AMGE, HF AREAL
(end user)olAl M EYI 54L& 5l Mul2g AF37] A3l MHE A3
= A% YT FAQAEY] 9d IFE TI[14] A AEHME F
2 YESIAEZ ol83l dARX Y A2y A3AES T YFA
= 22 A9, 7154 2 JFel ueid @b FAEN

212 B4 A AH #HE
B AAHL Quidog geor By A} Fo] FE 5714 FHE A4
#r}.[16]

. Distributed Operating System : THF #2]7X|(multiple processor)E©°|
n&e MEQI Fuz 45 AAHY, 7154 U0z Bid eGAAE

Eiglaag

. Distributed Processing System : A2 {ARRF ER@H0] B2 XM
PR ALY Gy EdgMe]l tE  AGdM AHHE, UEL/I 7N
Computing system-& T3t

. Distributed Application : SYZQ WHog 2zt Adulg} Auld d2fet A
2] 7152 d9ste, TEAMY AT Zle AR 2 UENI HY BYIE



T3

. Distributed Database : ©o]g] wo]A¢] EJoju} EAE i U EH=
o] o 9o AAEHE dHolg Hlo]AE Wi 9 37iA|e G AF
HhMol| mE FEFolt

- Distributed File System : 3dEo] EYF kEd HAlglo] Qlov, H
2 71933 AYSo] A 7P5eAl THE HY A29e B

Bal AlEFo]lde AlEHOAE 75, dFE T2 UTo MR 48 Z
ZAMAM AYPA|A AAHoZ AEH A FPA S Fole Algdolie 7
dhiolc) el AlAHdA WAEe FIHE e TEAMAMA stz I
g2 o] A2" &9 58L& 7HAE 4 e Aotk EFF ZAZbel A4 BHA A
2 BAAA, 33 24 7bed {2 € BFpe BHAM o]dE THHE 5 3
c}.

HA e F@s ot e A|Aade T2} BRsA] &%z, AEHo|AY e
w3 G £135, T1EE7) € Rdde B MRS Fol 2 RdE ¢
<3} ARG g2, FEE AEHolA ZAEL B2 7HHLE sl LA
Yolx)A =HYx, £¥AH Ax E£F Gk ol Wi dijtez AAlE
Aol B4 AlEd ol WY Eolt

BAL Al B o)A WHES ARl AEHolA RdS FE3H, AlEH oA
3 £F R A% Al2dY HAE ¢S 5 Uth EFL 7|TEH B ¢



oz Mz By T2AMA FIHEE §X D Ryo FHAME B2
AHE 7HHE 5 UG-

2.3 AAAF ZdFH

231 AARAY 2

A2 3 AARAZolge £9& AF A Bk AAAT2 19803 T
o ALt 2 Adle F2 12RF =2 (structured programming)ol
7|8ke & 723 HI(structured approach)o] T2 1Y F A& Fofol|M B
AHEEIQE ey, 329 B3R Eo] wosAy, spEEtEy, YR )
= ZA0 7|EY gAY WHHozE A3 A 488 AP &+ R
S ey o]f3te ARAE Al R old AZE09] 7] o
3 S48 o] AT Hdolth[19)

NAE AH3E olfE A4 AMEZIZE g3, &I A58, A K
H2351717F 47) ot AR 2d& ZE(module)d /S etk B
golgl= AL A golpydtn THEAD A FAE Helv. I3y &

] < M| X| & 2 HH Ol L PAR-
NAg | // WA +
[ I Of SEE0 "’ 240 X1 &

/S
V‘V
IEH J|Y 'A MPEH J|E

19708 )i 1980 X )| 1980 % |

<1y 1> B4R 71ge] Fo]

HEE8(IE)

AR B S [ & M| & e

J = =¥




2Hog 4& AL o] EF i ARPEY oiY} 7|5 (function)d] SAHE 7}
A1 UATe Aol
MA XL YurH o g FAk3Habstraction), Y= 3Hencapsulation), &4

(inheritance), ©3& A3(polymorphism)&] A3 7}X|12 Ut}

(1) 53¢

dAAAIY EAE AAMo AMH(mapping)¥ wolle @A ol AFEA
E83le Aol ofyz}, FAlY TR S WA ZAE3n A& &S BT
o} AAo] o3 A AMAE F43ee BEHc VHAE & F Ut

A, AA o i HZE 715FAH BHue EFd 4L &0 olv WA
3 B3] &olst7] W ¢S & F UG-

4, ZA Ao AAE A o|-&3r|= st A AHA Sz} HFE o &3H
8% 7|5 P& 58 7 U olgT SAHL HAAAE AHLHA BE
g o Ae AHo] -

AR, dAAA] 98 Zutre 2us)y]) oo, 24X 2Ho] Wi
A

(2) M=}

ARG H2L Arg BAE 23T AAE DS(module)2M LLES]
o] Z N3ich olu, d¥(module)= A7} RH3t e AR Ao oS
R A ZhA|A(visibility) & A3 AFI{A F AA AFERE HIY
Je AL HaE Fi HHHLE A8 E FHIAT A ARdde AH HI
d A 8 5 AR o] HAHle vA| ARV ez AN ZE Hl4
& & A7) HFo olAE ‘HAe3(encapsulation) B2 ‘A KR -2Y(information

hiding)'o|2}32 o}



Me3le] Ade AHEA U NEAY] SHE UE
A B &stel Ade AMEAIZE Yol ARY FERE ¢ HRUL fiHe A
olth. @A A8 WY BRI ¥4(parameter)ETF Y3 oW HEZ Jh T
A&E AAE 1AL & Utk e Adzte] SN s WE ARTERE WH
A AHER A G FA et FHo] Utk AW WRY ARTE
7 AU E & AR A i A F arl de Aol

NEY A2ET AojeMe AN FAHALLE F EES U2 Fo' A
ol &8 & UAUAY, I YRE " MAPTUEA YR 7IFe FEE AL
Brbssich o wjEel 71&S AT Azl tE RS AR ¥ FeolE Aw
BE oA Agdhe FE0de] daqoh a2y AXAF HI2 29 U
(class)e] 7WE-& 39 Szl FEAZHT FAlo 39 Sdlzole H9 2
2o EA3A Be MZE 4E2E 718 5 ok F ZS(inheritance)olgte
AAUE S AEtn e Aot 549 SHE 8 7€ Ad<S &
SHAl A ARES AAHEE A WRE AT

e I Y RES AR F USE Yok olg Be 5L A
gz EeioA B w 259 FAAo] ke Aol Utk E7 A FaZelA
e 39 Fexe olfolA ¥ we ZES &3 WAe] dux AR

7A€ 4 de Aot

gd3Ade ATaAZ UAT M2 OE 209 AAE FUE "WES Y



232 F+Z2& a9 7Y

ARAEFE 19803 B FTASNAR 80ddl= TERH ZEIHT
(structured programming)o] 7j¥tez HEF FXFH FHI(structured
approach)o] Aol nlgEg oA Ajzlolth. 7L Wil 7lsol FHE
T T2 YU dFxE Q) AR HES F4oz 38 AZES Y
Mo #8384 AHEEAY. 2y, Aldizl widta Z2aiRolA delsjok
she A1 e 49 771 23 F/HHLE Qs ojet 2L FEFH HIOA
£ Aol wAsHAl HAth 4, 715 (function)o] ZFE oMol H3A @
9ol A} o], B4 B HA dAdMT 75 FAHY A HIo| ¢#HLe=
AHEEIITE o]} e, MY FAle ZITRAdE EX 9 FE2AM HEs
= "ho] zAAYHT A HAAGA NN EAE FAHLE HIE 4+ UL
AL, HAIdEeEs AAE Adol2 &S] 7] WECH:

T A2, 71EY HAY Aojd YoM Az W HIZY AFLS oFF
AT A7) W&, MR AFEA AFgd FERY AAE £ T U
. a8y, o3 AFE oz QA MEAe ARE H2E o Age it
BE FZXE ofsolyt AR

A AR =g FARE FE idelth 7|1EY Aol e, 7IEY Hah
g 729 8L uigd] &o] gol Zhe Aot ZES YFE HAE S
AT 22 A9 7L, $A4 = HAAE BEARIL, BAME ZEd] diEiAN 74,
F7H REUT o9t e AYe g dd FARE REFE T HFY HAM
g T2 Fol 433 BolAA HUck ATyl 71ES 2= 27} AL,
Hil 2 33 Fsox FYF JEE TFgsln lon, £RYA] RE ZEA
sl o2 +3E Zislol e U€ Aol FaEA HAG. ol FASE
A Ast7] Y3 S35 Aol AA AFYH HZ(Object Oriented Approach)o|tt.

- 10 -



233 AAAE =g FYH X Y

A e 714 2 ERL PAo EAE FE3Ie Aotk AAAZTEHY
AAdxee Aoz AAdHE ARG o #HLS w2 YN
(bottom-up) 7jel] g2t 715S T} EAE shel AAE BHEE,
2% Ao EEE ANE 2 2 FAste WHE AR sy AL
B TE5A "ok ol EFoz s a7 A BAHEAA 7S
238 & 93, ATEY 0] e AEES AAEE £ A HA BF 2w
A = B2 e 98 ALEA @ 5 glen, AFH AYY AETEE
7V Al dot

o9} 2o M X&) AT Az Q3 2ol MiEHe BRE ZT2IHE
7 AAHEL A g WS o] &AM EEHT Ae Aol

2.4 DIS2} ADS

DoD(Department of Defense)x= ARA|28S aF3le Ro| FYsta HE
Al AFE7] A8 g3 A& FHALHE ANAARG. 271 FHS ¥
2o &8 Holo] 2L 93]y, Simulation Network(SIMNET) 21340
22H AM34ct SIMNETE ARPA(Advanced Research Projects Agency)
9} 79 STRICOM(Simulation, Training, and Instrumentation Command)
A BEFHUL MEFog, o] TRHEE FF 7HF 87 FolM, AFHL
2 2ag Ao, endolHst e TR ABHHE ddse Wgos
B EAc}. olu, eHHOJHEL Aol AA|7Hnear-real-time)2 & ©o] FFI
70 M2 4352 & 5 UAATH

23 Eof SIMNETS £ o 2 #a43 3sln, a2n Az b 2

- 11 -



o] AL (fidelity)2 7l& MAANAK o] 7]&& DIS(Distributed
Interactive Simulation)o]gt FE&t}. DISe] A HA dF& tF AR £X
o] e o 7HA e AlEdHolHES A2 FAske 7 F2E A%
= Aotk o 7t FxE 7o FFHES A8, dE AMHEFHY 7les
o] FFLAEC BES AFE, A Aul2e EFRAIFS Aol BF FHE<S
Hall FSEHU:

DIS 7wt ze £33 873 WA QH#eA BE, FA 7% 88 7
Z, 7138 ¥ 9 o|71F AlgdoldE HFAIIZ] AT e 8
otk olgiE FHAHQY B HAYd Z2EEN], u&H FY, HEES H
71e] AFRS 93] AWy oz  A-Z3lch IEEE(Institute of Electrical and
Electronic Engineers) E& 12782 A|ZoJHE Alo]e] UE#Ho|AE HE3}
3l7] Sl EHHUS

DISe] 8% 949e Algdo| A T3 #7344 human-in-the-loop2| 4
Z2goltt. 28y, A|EH oA FJHoA, DISe A|7t 2Foly gFEH+= ©lol
B Afd 23z File A7 HANIE dAY 48 &9, FLEET 22
7ed 41 e BopilA BAge RAe A NgF EAE X
ot} o]# 3 AEL £2ZF HAES Hritest and evaluation)?] GHol|A LAY

<19 2> DISs$} ADSe] A

- 12 -



ADS(Advanced Distributed Simulation)= IEEE 12789 7|=d EF< 9
oJME UEYaY T ¥Fsxn Yrh. ADSE DISE BE Igez ¥ st
ny, Live, Virtual, Constructive simulation 249 &S A3}t Live
simulationg AA Algo] A2} AvyY =FE AMR-shE AlEHCIHE B3
Virtual simulation& A4 A7} obd 3ad 7M 7402 FAE A&
Hold  AAl Algo]l st AlEHoldE T W] Constructive
simulation& gyt oz waas AlE ol doltt. thA] LA, HFE7F BHE

e Z+E BT AH sl FYEE AlgE ol Motk

2.41 DIS A ¢
DISE AlA #79 A7tz F37to] 38 FA R0l F2AER AwEL
ey olEES] ¥FS AAs7] Y3l AAHAYG o] FFAHY FHELS 24t
LA AlEH oA S8/E Alolol M2 AR dolEHE w7 3
AurEiodch Aol E&& Ao, AlEdECH B A FHE 744
=g o]5e HFE AFEH FA AMuIAE T3 AR 44" AN AFYH AlE
L 7153 v YFEE ME EEHo] @Y F& 1 oY A
ooz i o xE 5 U.[6]{24]

ol Al AF3F uiel o], DISE Qzte] /AYE F(human-in-the-loop)<
a1 2Xoz gty watd gas] Aol A& 2w AP AAIY
dtol] Qich o9} 2L AFoz A3 Qo] YA AlEHo|A(LHHCH T
sle] Al EEolA)F & ABHAFEFEUNLE JYH = Agdold)ade ¥
g0l Y=ot wetA @Ae DIS FoA FAtolgl= fdwho] ol ARE
i U

_ 13 -



242 ADS9] A <]

ADSE DISOIA ddoz xHE MZ & HE HHAd U AlEdoJRE
7t} diole A$d A7te] F713E 2F7] A3 FR”A ADSt Al &3
A, ZFA 874 oAl daAee AF3r] A dEhd 7lsolt[24] o=
e AYHoz NZ FoAME 753lH, AR t& AHY AEHolds Alel
N5 A5 ARo] 7bssitt. dwrdo g ADSY 7ige] U2 ¥& DISe ADS
o] sptel REAZFgow FA HAUh ADSHlMe DIS¢he €| virtual,
live, constructive AlE#o]do] EEE AlEd oMY F5AEE AU3HA
=2tk ADS /Nde] YAlg o]F e Fo] tel d5¥ HLAot. <I¥d 3>
DIS®E ogd g2 HLAZIAY &4 AAHE etz Utk o 1dd o
2 19883 SIMNETO] 757} o] AR E 8l& AfRAW o2te J432eS
AW AP olAL F38 471 Atk 23U AAFHQA AlEHolAEY 45 F
£2 199137 DIS BFo] AFEHAMRE S48 TdS AU,

Technical

Limited scope simulations,

little interoperabllity prior to

1988 DIS Standards begun

DSB: Computer Applications

to Training & Wargaming HLA
ALSP- linking of Baseline
SIMNET Service wargames HLA begun approved

DEPSECDEF Memo DoDD 5000.59 M&S Master Plan
) E:tg::‘lfhﬂd DMSO Service Executive Agents
M&S Offices|  architecture
established| Management Group
EXCIMS Functional
Management Area Counciis

. N o format Maﬂag&mf gtructum / Hanagﬂmant atruciur& Stﬂﬂﬂ-ﬁp -

<13 3> DIS¥E HLA7ZA 9 wd 3H

- 14 -



2.5 High Level Architecture (HLA)

251 HLA # ¢

73] 2ajA, HLAE “Al8dol4Y AAHET 43s2ES AT of7|d A"
3 LRk (5]

R Ad By Ee Az I ARG FAAAM BIEHURC ¥
A5 E0], n|Z ZHA(DoD)E FA 02 HLAZE YyehA Ao ¥d HLA
e n2 A ADSE 77| 9§ 3] o7lEAE AlZHE U

HLA 7d¢] HgFole Uutzd A3 BE Eopdl HEd & AH. I £
ol= BEol:, AlY, JHEHUAUE, nF, A4 T o AHAE YRE FZ3
ol AYF ARE £2 F YE BE B A 2E Ropo HEo] 7153, @
A B2 gFo] olFAL U

HLAS] gubel AHgo 2 2, 93 2 wobollA Zzel Fold 7

g
0%

sy 9% VY AsAgel BAS B Fold Y, #8447 £
Auistaly) s ol AT ABHM BAL LF A2W oby|EA
¢ 43 F84e APs) AL, AE JI5e HIIERRE 729
oltt. shtel $VTAE FETUES THE F/HHA AL} oy AAN
ZozH, ABHoZ £90) 2259t 4T A AHgel HeL ¥U 5 UL
Aolck

HLAS & O A28 e oo 2o

"SE& DoD AlB#olMe] AT F88 7154 22, Yeislolx R 47 7
A3 B4 A29 TR QNE JMTEE AT 98 Bejan

FAME AFHYAT, HLAE & ¢2bol vehd Zlo] shich s 2 A
20| ASIMNET)oIH, 9oz Hoj7 AlgaolelE Alolo] 4a2ge] 3

- 15 -



o} Hesly] s DIS7E $33IHe, o DISdl dHolg HAEx A 57
3l 9] 71%L F7HAA 7HAE Aol ADSo|th. utZ o] ADSE Fd3h= o]
g7} HLAQ! Zo|th. weba HLAdE ol 28t diojg dF A A
X B olE17Ee A7 T3S A% 715 B0 BRI JTH2Z T3
t}. o] 222 RTI(Run-Time Infrastructure)& o|8-3le FT&3HA €T

<13 48 Zzte EAL A AlBdHolAd ZEF RTIY #AE oMEAHY
7153 @A ulgtR agolth. Zzte] Alg#old EE2 549 interfaces
%3l RTI9} 45343l Aol

252 484
JutA 0 2 HLAY HLA Rule, Interface Specification % Object Modeling
Template?] 3712 FALAE 7HA UG-

Lwe

- . / Participants
rt : .
Su- Simulations Live Player
Utilities | _ Interfa
3o e LR R T T e T e kL L iﬁf“ ..;.::ii

Runtlme Infrastructure

Federation Management Decraration Management
Object Management Ownership Management
Time Management Data Distribution Management

<1y 4> o71dA 9 7]5H BH

- 16 -



1) HLA Rule

Federationolg}n Eele AEHCIMEY o Y& Z328E sl vt=A o
glo} 3= FASolth. drjdle AEHIAES Y} HLA federations9
RTI(Run-Time infrastructure)® ¥ g5} ot 1074418 FHog /45
qlth. o] el 71¢® W&S wax ¢gow, FF U federationgHe] F3 %
o] 350 A federationd] FF L Fx|, Byl oHEFE YA B

2) Interface Specification

RTIS} A EH o] LEAE Atold] QEH|A 715S B3 U

3) Object Modeling Template

7}7}o] federation® AlE# oML 93] HLA LHAE TddM 275 A
HE 71237 93 vl Hojd YubH welth oA T3, o= Z4zt
o] federation®} AlE#o|HdA THE F9 AHEE FxT F UA ARHT 2
BAEES vy AAs T Holth OMTY 7I&=5 e AA Y ol FAM F

—_= =2

9% AoZ Publishers} Subscribere] 7]%°o] itk Publisher< 2} o] o]
federation ol A=o] Q& A Aefel £A48& TE federationo 2 A
o] 7Hs3lth= MQo|n], Subscribere THE A9 FRE ws 5 U A4
o] 263 Mo ARE t}E federationo 2 A4¥ & gue HAdolt. o
= 71A] 7)%50] HAEA A= ool federationZte] 3 2Eo] HIHOE
PE o U

2.6 Run-Time Infrastructure (RTI)

HLALE AT EYo]7} ollagl 3htel of7|elxjojt)t. RiHe], RTI(Run-Time
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infrastructure) federate52] 43S T=AF7] sl TQJ AT Eofojt
RTI= federateSol A#sle =9t dolg] ngat AA Al2Hel ZAHS 2|3
AHg-gith[hla homepage-rti] RTI= HLA Interface Specificationdl] 7 ]%{o]
9ltt. dA DMSO(Defense Modeling and Simulation Office)o|X| F3o]
o} RTIE 7f&stx wiEsta o

<¥ 1> HLA Interface Specification

_ —— —
T484 7|E
- Create and delete federation
| | executions
Federation
- Join and resign federation executions
| Management I
| - Control checkpoint, pause, resume,
restart
- Establish intent to publish and
Declaration
subscribe to object attributes and
| Management
interactions
T I — . . |
l - Create and delete object instances

- Control attribute and interaction
Object Management

publication

| - Create and delete object reflections

— i | — —

Owner Management - Transfer ownership of object attributes

A ol S —r L Pl o

- Coordinate the advance of logical time
Time Management |
and its relationship to realtime

Data Distribution

. - Supports efficient routing of data
Management B
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RTIE= &Al 13ve7tr] EA1E9en, DMSO+ C++, Java, CORBA, Ada
O5*Zo| A ALE-& 4 U= RTI glolH 2 el & | X3t ok =3 RTI 8=
oat LA A Tk ZEsA AHEE  URE AT A

261 F+AQA

RTIE <¥ 1>0] EAY Az gol A 6714 #4848 745 AR
2}2+e] Managementold Ax RTIe] &g dog 7155 Fd3kn Atk
Federation ManagementoX& Al&# oA g 5o] RTI® QAN A&
= 71® @A AAMm 23 Tl W ulgoz FAHA lew,
Declaration Managemento]Ae T A|E#HolH ZEEH JELHE< &g
9= 7luk £z A3t} Object Managementol| A<= A H o g RTIF A&
QoM BEo] M2 A5AES & o AHEEE Z4F A (object)d] B34 I
o] }E &S AEA 3 31, Owner ManagementE 73] a9 A
1o o2 Foz HAY 4§ Ue 7IsE AFIH Time Managementj| A&
2} g ol REE 7t AHA F7)3et BEE 715E st ok vhA
oo @ Data Distribution Managemento] e AAAQ Algdold Z&F A

ool A dlolele] AET ATl B 715 E FHBch

2.6.2 RTIGA ALg-H<E &9

1) Federation: A|E# o)A TF FOM(federation object model) gl RTI¢]
qare wan 2 Fze mdoi} ABdode ¥ AH-ET

2) Federate: federation®] +48 4% el AlEgo| g U3
. federate= AE B oM} 2L hie) BAL T 4+ Utk
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- federatex 3F nF EFS I7HH AlEH ol Fo] B H
48" 45

3) Federation Execution: federation®] 43}

4) Object: federationol 2J3| AlEd|o]ds e F9 W AAjo|m,
- hy o] ARz FAEY.
- Run-Time Infrastructureol| &3 3] EHch

5) Interaction: YA|Zo|n, &} }2] federateo] s WAH Al7F 7159 o)l
E9} RTIE &3l & Ao 2RE AGi:= A

6) Attribute: FOMo| A Hol® 52 A, LHAES Fg2o] QAQ2¥iA0} #
Aol 9k

7) Parameter: FOMo|A AHold ggA, S A3z QAQ2elAel B
dol 3ot
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A 3R A" Ed A

31 AN 28 7 22

3.1.1 AAA| 2o A e] FA4F Al EH A HRA

2o Ak Aol AA ANAIYI fEo] B A #Hd AlEHEelAE B
g3ted A3t Aok 2y diFEe il glojA B ¥R s YA
A g ol ARE £33 7| ofdd A 2" BisjAn dakdldo 2y
oS A1 B oA AFE LA ) wigsie dole A8 23sHA

2 AAHEol mul ol 7]E} 4AHgRotolM AlAE] &9 A&S EoI7] 4
5 A2HS 2EIEY 22 £39S AR Aok 2y, A ALHY
249S YaiMEe ZE3tY A2HE Atojo] MZ dHojEje] u@o] Y3 olF
o]zjo} Fth. ThA] WM g oA AR AEHIA A7t E GE AlE
d o] o] F83 PFHLVE E sbeAo] thEd] EAsy) fFEolt. 53 A4t
Rolo qlojxe A A" et tiEE ofd A EEdXM AT &Hol

& A 7Ee d8e Ay "o oj3d WAz e AN EEF Aol
L8 330 o]FoiR= Aot

1o A AH B A|2H9] JPEE YT Alle FRC da EA
gtk a8y, olE RdoiAde Al2¥ A FAEOE oy e AE
g FE 7159 727 8§ AAe Ay 2L vASAo TASIE I
dole] A4S deElshe FAEZ F3 o] A tg ESASAR, 47 AAHEER
=249 2l P32 g ol A3y FI5FEe SUAME FHEI|H.

ohe) HAb AlxdE @ BAl X EH ol /fHA] UET RES @8 F
59 golBgdE /I AL I QIR Bt ol agH S
q ADE 5L 9L £ Ag Aotk RTI= o|#g FF9 UESHA golB
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Jelg AT AdAs olgd 715S AT e RTIS AMAFH =

4e AMgstel £44 AH8E 4 Aok

3.2 BAA&H F£

321 A& i AMAE" Y £

E Ao AMEE AMA LY 2dE LA LEY RTI A4 7ls782] 24
S 11 ZAHoR 3] "o, A2dY BFHAHS HAse AFd] Gdaedt ALt
Al&gE O 2d2 3 RTle o714 7153 g oy, 713 A3
o] 7152 uiz BAlE A|AH] 22 federationS7He] AlZAZolt}t wlgix E
Ao AL 2d2 federationS3te] A3 3Ed 1 AFF4HS REUTH

B dFdMe <a¥ 5> 22 FHY AMAZES 7HRERN. 4242 A
A 53 BHE A 9§ EEL o|EFoE Y Age] fleH, AlEdolA
A3 TFox Fo P ojgo| 7tedin. 24ty AuldiMe A HoE Atks

S 7HA1 e, dr|RLe] 3¢ 4 Add AFES anstAE B TiE

|

a
BN \ —
PTIR L I b
5 - e
&l 3
| / CH 1= A
oy
=
@Hl 2

<1y 5> AAI2H 2d
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33tn Yok v th 1A A3 AdulolA AR AFS trIRRGA F
28 4 e A UrIFrEe A3 Muld o] AMES FHEN AYitE HFA
g

322 OMT =

Object Model Template= ot Al st upe} o|, Z federateEo| AT %}
22 £ ARE nHY o) FXse st referenced] 2jv|E 7HXIT. OMT
e AlBF oA ALEHE ZE AAY o] A4S FEAFIH, £440 &
do] gt YolHe 57 E3 712¢ @ §2o], OMTelE RTINA 243}
= 4% oyiEd BAP T Y o] FFEo| wEEAY AEShe HolE S
THE 284 Ho-

OMTE /fgsle WL 98 F/7F A3, /LS =95c LZES o] F4
2] NEAIES] 23 AFHL. £ ApeA AHE3hs OMT A AZEdoje
AEgis Research Corporationoi| A 7)*#38} HLAS] Z2413<el OMT HNEEZ
5] U= OMDT(Object Model Development Tool)& A3t F7HH0
2 Pitch Kunskapsutveckling ABA}o| A 7§t Visual OMTE Gl o ALR-3}
A .[22][26]

B o g ALLEe LEAEE 3A 71X FHE UE 4 Ao,
o g AR £He <E 29 <F 3> 71€H} Uk

NEHoz AMREE AXE At APHog Fosie AulAA ot g
A 2 Aol 715 AFY FHA UF A4S LFstn Ak F HA
2 AR EE ARE 7L Aol qr|FLde AW AuIAA| A Bkt
AEg B@ata Jon, T4 duldA AMFL 8] UL FF B S
28 AFse 7152 S 53] WriFide 4 AFE BRE TR
o] A 31Ee JHAT oI B FE T 1 YHE MY AHIE

2
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F3ted A4t HE3HA o 2], riAHRe g AREEE A= AlEH 0
A 259! federations % federation 71e] AS 220 7HU3d= H A So|th
<} 2>9} <H 3> HAX)= Object Class Structure Table2 ZA| A&
o] Ao X ARR3= A S +ZRE YEY, o]AS v ORE 3l federation
executionol|A] A S ABAI3HCY.

1) Ad] A A &Ad(Facility Object Attribute)

<E 2>°e € 479 YAl He 2o Aduld B £45 JERpHL 3
t}. “Name”& 3|3 AHdle] o]F, "Product”’= 3|3 AuldlA ALt 7H53 AlF
=) g 7|88 o0, “Result”"& A4+ Avld|A ARPAIZHELF AL A

o] 25
£9 +8 @x ok

<% 2> Facility Object Attnbute

[ 54 o8 dolE 3 S |
Name | EX@ 42 A3 o] g
Product | EAD | A4 5@ AE 25
Result | A% | AR AR & |

2) 4714 7iA £4(Queue Object Attribute)

<#E 3> Queue Object Attribute

£4 olg toje ¥ H] """1 |
Name T A ':H71§; 7 A 2] 0]%"‘“‘"

P1_Count | A AE 19 i

P2 Count | A o4~ Zil:%’-“ZPJ 7N 4= _

-4 -



< 3>& AAE AFES B 2 dr|RALY HAE HAZE “Name”
22 7|4 o]goin, “P1_Count”, "P2_Count” 13 Hdujdrx AL}
g ztzte] A|FEJ sl tir)|ALeA BBd T e NFE AHASHA Bo-

OMT 7A] 713 5838t @50 FoloF & AL uiE publishableo]|2}t=
4&A3  subscribableo)gl= EAo|ty. o] F JIA] S5AL objectE: TUE

federationol A} FZ& 4 A AU, ¥z Bt

1) Publishable

EZ 9] object class= RTI9] Publish Object Class AH]EE  ©o]-g-3}
federateo] ¢l3] A3 C-E federated] &AL HAGT 4= YA b £
federatex= class®] o]&-8 A&3l RTI2] Register Object AH|AE ©o]|-8-3HA &
t}. ttA] T, publishe A41¢] AR E & federationd] HAFE + U +
S T

2) Subscribable

federate EA classollA] objectd] ARE FAQHOo =z AR AY L&
T8o] Uttt °©& objectd] AHEE L= FHLS o] class¥ Discover
Objecte] RTI wjAjR|o] A3 vigd FEE 3o DA EFHSA ARESHA
gt} t}A] 23], subscriber TE federationd ABE FA™ 4+ UA 3 F
T 8= T

Publish RegisterObjectClassz}e #+& ARt RTIo| Z4lo] HF3A
5 dlolg] YU &4 FZRE S =3}, Subscribex= DiscoverObjectClassE A}

23l =29 dlolg] 2 £A9 FZE UASHM, federation Executionol] o
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3t T} federationS =% 4 QA Hclh

323 JIEYZ 874 A

2}zte] AEdlo|d BE, F federateE2 UEYIZ QA" =Y ZHFEAA
3 dtt. federatedl|A 3 E Alsdo|d A= RTIE &3 TE federateE
HAEEHY, ol AR federatex FAE AR E HIBOEZ X UE AEd oA
& 313t} o9} o] Mz BALH federateE AlolQ] At F7|8 = AFo=
RTI|A #Elsly AHA-HZ dlolgle] Af HA] RTINAM 4 R 4814 o
of Ztg &2 o|F & UE/YAE o83l &4 & FAsHA Hed, WEHZY
T2 712X 23 LAN(local area network)E ARS-gtth v AUy 2
< TCP/IPE A3t WEQ A 3dME F8 gle Zdo] 7153l E RTI
= T4 Uk
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41 W 87

411 WE=

AT 37 FoAe NLEZE vlo]ARATEALY Visual C++ol Fo| AL
gEu, HEA] 285E AIZHE olf9 AR ofelE R dolER sty
A2 nlo]aZ AT EALY] Visual Basic# EWEALS Delphi7} ®o] AREHI1
o) Ziolt} ol5 JNUEL 7t7] OCX<e Componente] Hel % Active X
Egolgte duz AR WHES Adsia -

2 wdoA A& RTI glolBejzg]le DMSOdA 71EH0 2 AF3IaL U<
RTI Library FollA] C++8& gto]H g & ARS8l o, 3} IBIS Research A}
oA 7)utst IBIS RTI AdapterE ARE-3t%itt. IBIS RTI Adapter— C++, Ada
95, Java, CORBAZ A|Z=+x RTI &to]lH#{2]E& Visual Basic ARME-AMS}
Delphi AH&21E $13] Active X AEE HIJUE o] go]B2ilg HF3}
o AFEr

4.1.2 Active X
olo]m 2 AT ES H|ZY H)o]Z(Visual Basic)e AZEHY HEVEE Yut

o] e MEL A3 Hzxo Zaad R UG Y AZES

o] AXTVE AR MEe YollN AFT AAAE HUE 11 ¥eE T
e} o)t AM AT AojEe AMAEALE A AFTHFA FRheH, 2 ol
= A3 2AU B8 A 7|Q% Aolgtn Rojep & Aot viFd W
ojRe ANAY z2adwe GAsA FHs WA Edn AW, T2

sy, —

AeAtEo] B EJE § JdE M2 HEES UED WE3e= EFHQ



Hhelo] Aol F3] AXJEY JdE At Ut

B3 wolFo] o8 2oz IHA Ve FFEL VBXEA 16HIE A|A9]
0, 32H|E ZPZ 03 AFSUUA, vjo]A2ATEE VBX IFE FU ZH3}
T Z9 AHAHQ Active X FEEER ARG FH2o FHS= AY Ee
H|Z=g NYEL o|d AA A3 MIE& XD e Active XE AR <

AA sHA -

413 7049 Application

B A3E s 7123 Application2 A 37HA FRHE 728 T UL 7
RARozg M AYHog sl AdH] federation ©vlo|AR AT EALS]
Visual C++& o] &3} 73l e, RTIS &44E X337 Al di7|Fx
o} AP federation® Active XE o|&3}d dulolz s L3t 7|2 HQI
ANEH ol 7HEE Y3l /NEE 5 7HA federationd] QEe] WA Az o]
APAee A se 982 dr7|FLdM 3 5 JAeF EHUG:

42 49 &7

S HHog RTIY AHAHS 7HeS #3lA, 3kt o|4e] federations A3}
T JE AFEHE VEAIGAAM 27t Hojdlojol . 438 #730A= 4
federatione 2% o}2 AFEE | Ax7} HYoH, JEYAZE TCP/IPE Al
2314t YEYAL AR LANE AMSsix Aagleoy, AHHL Agho] |1
2% A=l S8 AeIg ez gol AMRHI e TCP/IPE ARt

2 2doA dE Aol #AAQste AAe A 27K F/HoIG stye A
AHog AEL Yisle Aduloly, & duc AYANE AFeE HdHAE
71740l
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421 AA A

ore] OMT 7| BEA dFFzo] Hirdnle Zze] Y4 7hsd Al
g3t AR ¥gslm Aok 71RFHA £HozE At AQFHe AR Bd
of AAAZF B, B¥o| Pod 245, 23 AF T gy A U8E

dele £4 5 7KDYk

422 7| HA

7 gxe Zzte] Aol By a9 trIFRE 7R o, hridas
F27t YRS} A HE A4 dul o] AME dFA ¥ B
1A Ogel fAske AvlolA Aol 7hsdte s AFE Ao T

423 SHHT

2ewso ZAE 22 TUHE 488k applications]d AP 2UH
A= AA| A federation executiono] FHAFF ztz}o federationo] A Ho{A]
© A% ZART 45 AN 2PUFE e 2o

1) Ztzhe} AAHAdH| 9] JH

2) ti7)1gae A TR

3) AAtdulol A Az Biske AFA T
424 B2 A B olA MLA RTI = HA
1) RTI 873 %713} €@ HE

oA 7|BAQ ABFolAe wEY 2 sHE FE3IT ol F_dn.

_ 929 .



27 FEFE AL Yuiy o7 federatedtn - Z}7}e] federatew= TE
federateS ¢ A5 2H8-S 93 RTI interfaceo] FAEC}E federate®} RTI
interface”7} 924" AL federationoje}t ¥-Er}.

7120 2 federation AAF ¢l A|Fo|HAE #3317 Aol FFe BFES

wHEolof gtk DMSOYA A|Fshe RTI Librarydle ol€ 359 &7 7528
93] rtiexec.exed Y-S ¥ st Qut rtiexec= RTI ExecutiveE Tl AL

createFederationExecution()

joinFederationExecution() ——»

<+—+—— joinFederationExecution()

4—+—— resignFederationExecution()

resignFederationExecution()

destroyfFederationExecution()

<71¥ 6> Federation Management Life Cycle

<H# 4> Federation Execution®] A3 A4, AAsHAe} A2FHY &

rtiAmb. createFederatlonExecutlon( fedExecName ”Fac1llty fed" ),

rtiAmb.joinFederationExecution(

| (char* const) myFacility->GetName(), fedExecName, &fed Amb);

rtiAmb.resignFederationExecution(

| RTI::DELETE_OBJECTS_AND_RELEASE_ATTRIBUTES );

rtiAmb.destroyFederationExecution( fedExecName ); _|
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2, shte] TYZoM AdEn, Yurzoz F &elxl Network PortE AHE-gh
t}. w3 & ol oz FTAHE oz /]9 federation executions T3}
olole] AbgA AYL APt zHz}e] federationd rtiexecE T3 T7IE
objecte] WAz Az QTHE object] 44E FTHIEH ¥ €W
rtiexec7t AdE T <ad 6e>dx RHe ue} o]  federation
CreateFederationExecution& ©]-£3}d federationo] %= #7348 T+E3Jtt 9
M AsEE 359 F4EL fedexec} HET fedexec= Federation
Executive® @] 22t wg, A3 9 federationd 3} ZE2A|2E u} Al
sin, o] 719 federateE B]dth rtiexece FYAT o] FolM LAY
2 9= fedexect g 7HA7F € & Ut CreateFederationExecutionoj] A+
oj2] JidE OMTS} o]u] 43¢ Federation Execution Name& 7|T2 2 &}
o ZES FAL njAEEA HE RHolth. FAAHQ FederationExecutiond] &7
o] ©EojxW, utSo]lA FederationExecutiond] dZA|Y. dA 7]F2

getObjectClassHandle() ——»

getAttributeHandle() et

publishObjectClass() ]——.—p
<—r—| subscribeObjectClassAttributes()

4+—— unsubscribeObjectClass()

unpublishObjectClass()

<1y 7> Object Publication and Subscription
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< ¥ 5> Publishable®} Subscribable £41 8 ¢ 3t o A

il e S il

ms_facili;yTypeId =
ms_rtiAmb->getObjectClassHandle(ms_facility TypeStr),

ms_nameTypeld = ms_rtiAmb->getAttributeHandle(

|
ms_nameTypeStr, ms_facilityTypeld);

ms_productTypeld = ms_rtiAmb->getAttributeHandle(

ms_productTypeStr, ms_facilityTypeld); |

L

ms_resultTypeld = ms_rtiAmb->getAttributeHandle(

ms_resultTypeStr, ms_facilityTypeld);

facility Attributes = RTI::AttributeHandleSetFactory::create(3);

facility Attributes->add( ms_nameTypeld );

facility Attributes->add( ms_productTypeld );
|facilityzﬂ&ttributes->.'a<:ld( ms_resultTypeld ),
ms_rtiAmb->subscribeObjectClassAttributes(

'

ms_facilityTypeld, *facility Attributes ); |

ms_rtiAmb->publishObjectClass(
ms_facilityTypeld, *facilijc_\_rAttributes);i

JoinFederationExecutiono| 4=3§3lt}. JoinFederationExecution ${ollA A4
=] FederationExecution®] ©]l23} z}Al9] Federation Name& ©|&3|A HZA3}
A Geh <2y 7>olHE ARAE 2F AgE ® OMTAAN 71¢8 2
Object$} Attributed] #3F3l= IDE Foie 73S Jehdl 1ot ojm 7
odure IDE 7)1Fo 2 3t thE federation#}2] A3 2AHES 34 Ed. F7HH

© 2 Interaction class®] ti3} handle® Fout=d], o]l Ao i3 A%
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g ol99l g wAA BE ST 2 FEAE] AHgEHA Wk
<HE 459} <E 5>& SolA QR E gl A B5E0] AR o Ao
2 AHgEE Ag EAS Aol

) Hole AEe A% euHES &4 A4

<1y 7> AR Z federationo] WEOIX 1 THER federationd H&
3 % EA federation® AlEBHOM FYPFY AzFALIMY U<
federation execution® 2 WEst= AAL Uepd 2oty <1y 9> Y
A AF3% publishe} subscribeZt FEHE FA = H A3 Aot} publishol A
= aalo] T federationd] Al A4 objectd] F7F % attributeE9 A7|E
7}A)31 PublishObjectClass& A3l federation executionol| =3t} o]

A S2o] gtgslojol T}E federationdr HolEHE FZ2Z + YA Hoh o<}

Simulation %
A

RTH | /FederationA
Interface a ;

SRLECINE RN NS _
LN ST i ﬁ
sy

Simulation | RTI 4y S'Mulaton |-
D - | Interface Interface |- B -
RTINSO P RN N T T SEEE .

- )
. e

Federation B

Federation D

RTH

Interface & \

Simulation s Federation C
C : .

Bt R REE S O

<13 8> Simulation/RTI Interface Module-8 X33t Federation] o
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| FederateB '

updateAttributeValues() >

reflectAttributeValues()

<2 9> £A4 dolge HAA e 4
T}&of subscribed| A= Apilo] 4184l E objecte] F/ 9 attributed] =7]
£ 7}A]3 SubscribeObjectClassAttributesE A3t vizl7}A| 2 federation
executionol] =3It}

Publish®} Subscribe7} @8EHWH, 53] Subscriberl 8858 F ©e
federationo]A] S Z(publish)3}AIEH AEZHOE  subscribeg FF3T
federation®.2  FA7lo{8e]  AHrryt Agdyg. ol  FHEse= R
DiscoverObjectInstancee|t}. ©] 7|59 ©YE federationo] T3S W, 1
o ALE3E A o] o], A FY2 ID € AH 9 Instance IDE FAIFHT.

o] & #HAo] F3x]ojo} federation®] FF2ES ¥ 7|vE Fxo Ao
duHE Aojtt. o]F o Z} federationdl|H LA Hlo|HE FE3IIL A=
7150l A

270 Byo] $RHW <1Y 8>3 2& TE7 YHA

3) dloly Az
AEG ol 48 F & federation.Z FTEdotd wAIZY objectd]
attribute®] W7 o] WAEA, UpdateAttributeValues®] 71%5& o] &3t} o] 7%

& attributeHandleValuePairSetd} Atile]l 7FA 1 & Object Handle g ©]%-
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Federate RTI

create federation
join
publish object attributes & interactions
create & register objects
Subscribe and discover
reflect object attributes & interactions

exchange attribute ownership

begin shut down

resign
remove federate

<13 10> Federate - Federation Interplay
sld o2&  federtionog ARE A YFE IO
AttributeHandleValuePairSeto]| = z}2lo] A4 A¥ Attribute®] &g 7HA]
A "k guralel wWA|x)e] M4 A9 ParameterHandleValuePairSetS AHS-
314 ©ch B2, o2 federation®.2 WAL} Objectd] & HE3H7] HsiA
= oA 9133 publishe] 7)%50] 3o lojo} Lt
wido) dlolele] 4120 ME w2 subscribe?] 7150l FYH Slofof 3

L

<E 6> dlolElg] AE7 F418 AT dA

(void) ms_rtiAmb->updateAttributeValues( this->GetInstanceld(),

*pPNvpSet, this->GetLastTimePlusLookahead(), NULL ); |

BheAttributes.getValue( i, (char*)result, valueLength ); |
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3, THE federationo] A dlo|ele] 4ol QO ReflectAttributeValues2| 7%
& FAste AFELE HolHE ER%T FAIE dHolHd= 4l federation
o] Ayl aFoA Bl Z} object ¥ attribute®] BEE XT3t Tt

<E 6> Ho|HE AF3E7] AT dAY F4A F He YRE FE37] A
g 244 e] ox]olch

JutF Q] wjA|x|e] F~AlA]o& Receivelnteractiono] 43 €t}

A S7HA] A3 federation®] AAAFE AB7A| e AAo] <y 10>9| e}
' itk

4) A 7+E7138t
A F7tA] AW Aol object attribute®] FFAIT UWEAQl  interacting
message 2] FAlol| A Zo|t.

diableTimeRegulation() +———t—>

-----
. - N U

enableTimeConstrained() J———-—» l

diableTimeConstrained()

<@ 11> “regulating” 3} “constrained” 2] e ¥ 73
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AW 427 gBo] RTI 2 24k AlEgolddM 71 58T gt2-0| Bt
A7 2] % 7|3HTime Synchronization)oll:}. olgidt A|7tel FUIst FAE RTI
A= Time Management %ol M g)sitt. 1 FoA B3] ARHE TE
© 2% Regulating® Constrainedo|t}. <1¥d 11>< Regulating® Contrained
o AL FAY 2ol

- Regulating
Z}A18 Regulatingel A2z A 13} Federater Time-Stamp-Order(TSO)
HES BAT & e $EE BAHT Aok TSO oEDE RE o= K

_Tl‘.'_Jr
4 A7k oMIES WAsE g BT

Constrained
A4AS Constrained?] 4202 AAE Federatet TSO o|HEE A% +
k. AJE#H ol wde EAo) wey o] F 7HA] 50l A3 A= ook
Qs ¥AH AL Bt 2 F A
<¥ 7>& Time Regulating® Time Constrained7t AAZ AHEE = dAlE
HAIZ Aoltt.

A B ol doM ALEHE A7te] AddE o A FR7F Aok 7P B

ALl vl 2 Time-Stepped Simulation®} Event-Based Simulation 2] O]

<¥ 7> Time Regulating® Time Constrained= 2 3 o A

— — . R -
rtiAmb.enableTimeConstrained();

| rtiAmb.enableTimeRegulation(

grantTlme, Facility: GetLookahead())

e - i E— S ——

|
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.

Time-Stepped W& vlg] AAF A7t @94 AlEd ol A7to] F7lEE
H} &) o] o} Time-Stepped H}A) S A&-3H= federated| M+
timeAdvanceRequestt} timeAdvanceRequestAvailable®] 7152 AH&-3}ed
RTIOlAM Azt Agjel 371E  deth  timeAdvanceRequestyd 32
timeAdvanceRequestAvailable g 243 timeAdvanceGrantE A8t o

o xztog APl <F 8> Time-Stepped WjoA AMRE = RTIS] oA

Time-Stepped Federate Event-Based Federate

RT

timeAdvanceRequest

l

+———timeAdvanceGrant—————

- —extEventRequest

|

timeAdvanceReques t———————=»

<71y 12> Time-Stepped Federate®} Event-Based FederateoXe] A|Z+3
Pt FEE g

<# 8> Time Stepped Simulationo] A} e] A]ZFx1 & uIy] o A

| RTIfedTime requestTime(timeStep.getTime()),

requestTime += grantlime;

lrtiAmb.timeAdvanceRequest( requestTime );
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otk
wl3o] Event-Based W40 g Fdx|E federateo] A= nextEventRequestit
%2 nextEventRequestAvailableg A}8-3t] vp7t2|2 timeAdvanceGrantE

2A18kt}, <29 12>+ 242t Time-Stepped Federate®} Event-Based Federate
g Aol A7+ A WA Ae] o] H-& YERH Aot

43 A2 AEE o)A 53 A

431 Adn]
NEARol WAL DalE applicationolth. o] EolA sl A& ALY 7T

A ZL eventA|Zto] AAFE Fx thr|AAZ ARE ALIAY th 7) &AM Y

<E 9> Federation 433743

=> Facility Event Loop lteration #: 26
=> Facility<0> Name: f1 Product: p1 Result: 31.28502 Time: 250
=> Facility<1> Name: f2 Product: p2 Result: 60.08206 Time: 242

=> Facility Event Loop Iteration #:. 27 l
F
=> Facility<0> Name: {1 Product: p1 Result: 33.95246 Time: 260

=> Facility<1> Name: f2 Product: p2 Result: 63.84775 Time: 252 |

lllll

{

| => Facility Event Loop Iteration #: 29 |
=> Facility<0> Name: f1 Product: pl Result: 35.06819 Time: 280 |
=> Facility<1> Name: 2 Product: p2 Result: 69.39277 Time: 272

=> Facility Event Loop Iteration #: 30
=> Facility<0> Name: f1 Product: p1 Result: 37.00819 Time: 290

| => Facility<1> Name: f2 Product: p2 Result: 75.23674 Time: 282 !
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A5 2 &

DISE #HI 104d7te] A3 & Fite &4 1 a840l S ©iloln. o
o W) ADSE TASHE WA 249 HLAE DISSIMY EA¥ES A
s 24 ABHolM A EAE ojsly) Asted Aol AAHT Y F
olth. HLAE DIS |3t th53} 22 zpo|HSo] Ut

oM DISE AAIZHHE ndtA7 ADSo|Ae] HLA+= logical timeS ¥3
s B0l A7 B A7e ATU DISE obrlEHel HolHE EEAA
2EZo) Bgo] ABHUAY HLAE o8 ®elstel 889 a7 me} dio
BHE w3lA)AZ 4 vk £3F DISE full broadcast distribution approacho]
At HLAE AJBajolEizie] Heldoz dolelg A4ahd siFch ojad 3}
oA 2o 7}1A & zbo]AHL& HLAE FOMS% 9] glolB gelE F3l federation
s #3833 Aoz AR on, gFd A #e] T
HLA test processE E3to] gt U3]Ad AlEd oA ol o8 7|5, A
st BAF A|BHo)lHe  VV&A  (Verification, Validation, and
Accreditation) Zt¢e] 7}s3 Hol Uk

a2y, gl &9 9o A4 ZdoA HLAE obd & HEo] e
defolct. A7t HEojM= RTIS] CORBAAIARE ARSIt o A
o] oJ& RTINA S §5 o] AAzE AlEdo] ol HFeA]| Foizte 9
FAlo] A7Em ok = B Ape FHI 2de] By, HE At Alg
Poj e Zdag AYelx B3ty gt HFEHAA syl tEF A
2do] 9 "aw Y. LAY RTI A|2HE 758t AHE3HE A

& Aul5Ee] AZES Eo} HeYo] ngHshc
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HLA: 712402 DoDel #7183 M&S(Modeling and Simulation) 3 &
of 718 =1 uk 1999 o]F HLAZ} obd simulationd] et AFAE<S
512] ok, 2001 olFolE HLA &go] ofd ABHAES &HE MU=
malolt). = el Asd%E EFQ DIS, ALSPES diAlshlthe el
HLAS A7, o] tigh 7] Foje}t 2&3 Bado] wpgd2 & 3ol

A27kA wjE LAl ARste] Haj IEEES] EFEo2 YPHI
HLA/RTIS] AAA| 26 A|B#o]de] H&ol g 7HsAdE Lot &
Holo T olazbRlo| A g, AAA ARG wAskE dolHe ¢ BT
wo] AT} olsl e thFEY HolHE B A= 'L TS ¢
2o YEYA goluaert st T AA AMNsER B8 ek
skZx)7 4 Qlolof @) RTIE ol2@ 87F 383 F5ME 5 U =l
He{g]o|tt.

e
(-

3]

diths=e] Ak skl Ajzto] gEo] HLA/RTIS AR HA| FAHY X<
e Meoz AxHU). webM, @A) o] HLA/RTIE o83t WLE B9
¢ 2y A|BYPolde FAog APy Yok 2y & HHe W Yl
so] RE Hopo] Hgo| ik e BEOAYUS AFH A, AEEH
e 24 2 3§T 1% S AFHE o83 ZE B AEHAY B4 A&
ge] Hgo] 7153}

HLA/RTIS) 7|12 ZHe Ak A|2€7te] 4328, 5 24F A28k A
2o] GolEE FuwE A4 FIoltkh E o e EEQY Aot Ml
A g 3 upel o] HLA/RTIE wjF FWAe] F4do] Ho| 24 ok &
o Holo] MLt AP AFHE wFen glon, e UL FEAY AHE
o 93 Be x¥L 71goln Utk WA, HLA/RTIZL AFHE o83 ¥
AL Hopo] 25 AQ ¥ & Ao ogdch old W, Ie] R ok

18.
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[ Federation Execution A4 ]
rtiAmb.createFederationExecution( fedExecName, "Facility.fed" );
[ Federation Executionol] Q72 ]

federateld = rtiAmb joinFederationExecution( (char* const) myFacility->GetName(),
' fedExecName, &fedAmb);

[ turnUpdatesOnForObjectlnstance?] 23§ ¥7] g U |

rtiAmb.enableAttributeRelevance AdvisorySwitch();

[ 2718 - 4% 3 ¥AE AA $2§ A 98¢ Lojinh )

ms_facilityTypeld = ms_rtiAmb->getObjectClassHandle(ms_facilityTypeStr);
ms_nameTypeld = ms_rtiAmb->getAttributeHandle( ms_nameTypeS5tr,
ms_facility Typeld),
ms_productTypeld = ms_rtiAmb->getAttributeHandle( ms_productTypebtr,
ms_facility Typeld);
ms_resultTypeld = ms_rtiAmb->getAttributeHandle( ms_resultType5tr,

ms_facility Typeld);
[ Publish®} Subscribe |

RTI:: AttributeHandleSet *facility Attributes;
facility Attributes = RTI::AttributeHandleSetFactory::create(3);
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facility Attributes->add( ms_nameTypeld ),
facility Attributes->add( ms_productTypeld ),
facility Attributes->add( ms_resultTypeld ),

ms_rtiAmb->subscribeObjectClassAttributes( ms_facilityTypeld, *facility Attributes );
ms_rtiAmb->publishObjectClass( ms_{facilityTypeld, *facility Attributes);

facility Attributes->empty();

delete facilityAttributes;

ms_commTypeld = ms_rtiAmb->getInteractionClassHandle( ms_commTypeStr );

ms_commMsgTypeld = ms_rtiAmb->getParameterHandle( ms_commMsgTypeStr,

ms_commTypeld );

ms_rtiAmb->subscribelnteractionClass( ms_commTypeld );

ms_rtiAmb->publishInteractionClass( ms_commTypeld ),

[ RTIo] A E 55 ]

m_instanceld = ms_rtiAmb->registerObjectInstance( this->GetFacilityRtild() ),

[ Time Constrained <1 |

rtiAmb.enableTimeConstrained();

[ Time Regulation A< ]

rtiAmb.enableTimeRegulation( grantTime, Facility::GetLookahead()):

[ Time Advanced Grant |

RTIfedTime requestTime(timeStep.getTime());

requestTime += grantlime;
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timeAdvGrant = RTIL:RTI _FALSE;

rtiAmb.timeAdvanceRequest( requestTime );

| 948 AAE AFs7] A Evlg g ]

RTI::AttributeHandleValuePairSet* pNvpSet = this->CreateNVDPSet();
(void) ms_rtiAmb->updateAttributeValues( this->GetInstanceld(),

*pNvpSet,this->GetLastTimePlusLookahead(), NULL );

pFacilityAttributes = RTI:AttributeSetFactory:.create( 3 );
if ( ( hasNameChanged == RTIL::RTI_TRUE ) &é&
( m_sendNameAttrUpdates == RTIL:RTI_TRUE ) )}

pFacilityAttributes->add( this->GetNameRtild(), (char*) this->GetName(),

((strlen(this->GetName())+1)*sizeof(char)) );

if ( ( hasProductChanged == RTIL:RTI_TRUE ) &é&
( m_sendProductAttrUpdates == RTI:RTI_TRUE ) )
pFacility Attributes->add( this->GetProductRtild(), (char*) this->GetProduct(),
((strlen(this->GetProduct())+1)*sizeof(char)) );
if ( ( hasResultChanged == RTI::RTI_TRUE ) &é&

( m_sendResultAttrUpdates == RTI..RTI_TRUE ) )

pFacility Attributes->add( this->GetResultRtild(), (char*) this->GetResult(),
((strlen(this->GetResult())+1)*sizeof(char)) );
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[ A48 Aae F43 B ]

for ( unsigned int i = 0; i < theAttributes.size(); i++ )
{

attrHandle = theAttributes.getHandle( i );

if ( attrHandle == Facility::GetResultRtild() )

{
char result] 1024 ];
theAttributes.getValue( i, (char*)result, valueLength );
SetResult( (const char*)result );

}
else if ( attrHandle == Facility::GetProductRtild() )

{
char product[ 1024 ];

theAttributes.getValue( i, (char*)product, valuelLength );

SetProduct( (const char*)product ),

}
else if ( attrHandle == Facility::GetNameRtild() )

{
char name[ 1024 |;

theAttributes.getValue( i, (char*)name, valuelLength );

SetName( (const char*)name );

[ Federation ExecutionollA] Z4 A AHA| ]

rtiAmb.resignFederationExecution(
RTI:DELETE_OBJECTS_AND_RELEASE_ATTRIBUTES );
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[ Federation Execution®] A" |

rtiAmb.destroyFederationExecution( fedExecName );
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ABSTRACT

An Application of HLA/RTI in Manufacturing Simulation

Kwon, Soon jong

Department of Industrial Engineering
The Graduate School of

Hansung University

The purpose of this paper is to study the applicability of the concept
and methodology of HLA/RTI to the industrial manufacturing system
simulation. HLA/RTI is a new system design methodology for
distributed simulation and it is only a short time since the people
recognized powerful in this community.

HLA, a common library for network simulation, was developed for

activity and effectiveness among the simulation modules by DM30. In
many and large scale industrial systems, enormous data is generated,
and is to be managed in an effective way. It needs a high performance
common network library. Furthermore, it must satisfy the real function
of system facilities as much as possible. RTI can be enough satistying
library and tools.

As a result of study in this thesis, a possibility of applying of the
HLA methodology to a small manufacturing system turned out to be

acceptable and may be available in some other distributed systems.
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Especially, in data exchange through network HLA is the rule to core
part.

An enlargement of HLA technique may contribute to other systems
that have something to do with networking, for example, on-line game,
traffic control problems, industrial logistics, communication, etc. Just now,

HLA/RTI is understanding as a new solution to the network problems.
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