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[ 2-1] ABeole] 25D

Classes of Models and Simulations

DESCRIPTION CLASSES EXAMPLES
« CEM (Army)
* Brawler (Air Force)
Wargames, models, * ENWGS (Navy)
TRUCTIVE
analytical tools CONSTRUC e MTWS (Marine Corps)
* Engineering, Cost, Support
models
oytens simulated boh physicaly « Aircraft/Vehicle/Ship simulations
ne. By computet. s 1 VIRTUAL * Virtual Prototypes(e.g. NLOS)
simulators  fight on synthetic « Appended Trainers
battlefields ppe
* REFORGER
. s * Red Flag
Operations with live forces and LIVE * National Training Center

real equipment in the field « Strike University

¢ Instrumented prototypes

| A
7 AA/RAA 2R, DA TG RS g YAY, BEAS
=

mojF 24 Sl 8= Ao

oot AlEdlold fdo=n dEAQl A= H7] AlEdoleZt vt
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FooF otz AALAY HE 5& G & A FA] Ak glo] FHEA<]
ZHo] 7Heoith. gAlEe REo] AL b AlEEolHt -8
T BYHO] EopAAl ol S MYeRE dAY e EHo| Jheottt

Al AlE#lo]Ad(Live Simulation) AA] AAR 2ol AA] Atgo] Fho]

ol
-

o rfr e e
>,

O
-

1) Lalit K. Piplani. (1994). "Systems Acquisition Manager's Guide for the use of models
and Simulations', Defense systems management college press, p.4-2.
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CEM, ENWGS
CAAM, AWSIM,
THUNDER,
MTWS

EADSIM, SIMII

Suppressor

Janus, Eagle,
WEPTAC,

StAL, p.40.

=
_]TL_

A
o

SSTORM Brawler,
EASAMS
& 7

Eagle, Janus
FEMESHE", A

A
6-DOF

S|

CAD/CAM/CAE,
HW/SWIL, Cost
Factory Sim

(2009).
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DIS(Distributed Interactive Simulation)+= ©]&{gF SIMNETS] AStAM-&
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AFAZ A Zﬂii A3 YA m}aw m%_-a Aol Holal

it
i)
o
=
- T

ALSP(Aggregated Level Simulation Protocol)= 7] EAck= of=] A4 AlE=eld
2 ARG & 5 us Fopla Y 7lEEE0 R DISEN £ o 4H Aol
th. ALSP 7 o]& Hig 479 dF Algdoldo] 7HssHl =itk <14 2-3)
& A 20028 AlRE SAZALAA(UED O 71 Aleelold oA ALSPE &
o chaet makse] bl Al A Sllg 4 ok
HLA(High Level Architecture)= 1] =57} DM&S(Defense M&S) A
|oF AT B CAl AA 7 Aee-84de Sk, 719 3+ 2o AAREA

= FIAZI7] A ARt dF B SRM&S AAE Ecior & AlE

|

L

5) AFE, AAA, p.4T.
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11 | SIMNET L MEAAR AZ% oY tfe] B AlEdold
314 1983~
oy | SIMulator o5, (3 £48) i
NETworking) 2. o8] Ao] AT AlEHCIHE 4, &A%Y T
ALSP 1. ALSP Infrastructure Software(AIS)7} #AF A]|E-#o]A
(Aggregate 37 A
., |Level 1989~ 2. WAA] 7|k TRER
T; Simulation 3. 71& AE & AEYAS 9] A%
(ﬂ; Protocol) 4. Joint Training Confederation(JTC) Al 7]Wk -2k
-, |DIS _
B |77 L AAIZE AlE ]S 93 UDP 7|0k B4l Z2EF
?)tlsmlzf“ed 1990~ 111355 2. 8744 (Scalability) %7
nieractive 3. HEEH VIESD A9 A
Simulation
Jo
o [rarm PO s me gre) Agdold Aol d¥g 9%
(s | (High Level | 1995~ I;EE “FEH 7 T2
IS . A B-dolElo] olE o/’\mEOE rd ok
Sy Architecture) 1516 2. AlEHCIH Y dEH o] ol E Tt
6) AAA, AAA, p.52.
7) AEE. (2012). “=HF M&Sol2 ¥ 71&(1D", d571&-71EMd #H, p.43.
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2.1.3 HLA/RTI 7 € EXA
2.1.3.1 HLA(High Level Architecture)

mEFolo] g

HLAGM = AlEdold 52 24< fldl 28 22< Agste 2o &
I

oS o|Fal AlEdold 3 F
HEYT &3
(HLA Rules),
Model Template)®] 37}2] g42 A= oQl},

1) HLA #F2/(HLA Rules)®

HLA 22 HLAS] Ay dtzto] AA7E ZAH ok

Hegol 4t HeeolEst watep FAe 2
F29 Yo et g,
7hH Hggeo]Ad F2
@ seeolde
@ HEEol oAt
7} et
® wiedlold AF Folk,
o} g},
@ sddlold 47y
Specification=
® HHHold 4
A5tofof gttt
) HHHOIE 3]
® HHo|EX HLA OMTY] what 243} 5

'E' A]EE]O] L)

o

==
5
ot

Hofet Hoj=olE

o

<ol

e & fll‘

=z
e
S

| RE A4

sho), HTAEL 5/5AT & glolok Tk,

@ HyolEx= SOMe] F71d iz mHHHo]do]

8) IEEE, (2000). "
Architecture (HLA) — Framework and Rules", p.15.
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&G91E mo o] E(Federate)et stal, o=

HLA SOME 7}AoF
SOMe] B71H dz2 AAARE 735 Hhdst 4= Qlojof

A== 52t

IEEE Standard for Modeling and Simulations (M&S) High Level

2of AT

HogolEEo] ARuWIS & £ U=
#|tjg|o] A (Federation) ©lztx 3tth. HLA:

QlElHo]A TA|(Interface Specification),

AN
HLA 3]
A B2 dl g TH(Object

& 107k HEe=

217t 57hA8 gelatedch, Al
HLA OMTol| wiagt 243} & HLA FOME 7FAoF $ict.
AAE0] RTIZ} ofd sefelo]E7}
2= FOM data n&o] RTIE F3dl ©]F9]
E=2 HLA Interface

RTIZ A5 28 slojof giot,
e o shite] Heeels

0|

it

A7 o)



[
Jdo
i
fijo

i

)
o

o5} W & glojo} k.

@ sEieol=t SOMe] 3719 AR £49740-8 AEoh=s] YoiA
27 WA 5 9loloF Ak,
©® seelolEE Ageold A el & 4 glelof Atk

2) e Ho]A WA (Interface Specification)?
AEHlo]l~ WA= HLAE wet AAls | & RTIZE Algsior & A
HIAE Aolstal Quoh T AB|A9] Y82 AA] 772 Uit 7|8 744
ol Mu|AE EFSF Support ServiceE At F2 6t AH|AE th2at )
7h #Hg#o]ld #a] AH]A(Federation Management)
Federation Executions #2|ot= AHIAZA, #gdo]Ad G 2L A4,
He=geold 7k 9 2E, Hdodgold F7Ist, Hdedold A B 5 5

0

b Adyka] AMH]A(Declaration Management)

Hegoldol ZHiEoe] e HHHEolE 7+ webgH Ao HAH AH]
Aol Hrgo|ES] FaAAe]| thgt Publish/Unpublish, HEd#o]ES] &
SMA AHo| ogt Subscribe/Unsubscribe, oy olES] ASAE AHHO|
thgt  Publish/Unpublish, HE#o|ES] AT2H-2 AHo| ot Subscribe
/Unsubscribe 4B~ EJFGIT}

o) AT AH]2A(Object Management)

Hr ol oA e & FFAA(Object) @t A S 28 (Interaction) A
Ao #/HAHE AMuH]Lolry, FQ 7]—_4?&h a4 A 2 FA(Create
/Discover), 374 7“/1‘_1 2 dtod(Update/Reflect), A S2H-g wA]A] $41
9l 4=A1(Send/Receive), &-3-4A) 11]7% (Delete/Remove)7} 2Att.

2h) AR e A H]/\(Ownershlp Management)

Heold W Aol 734 H AA dgkE g55kAY o|she At
H[Aolty, Q7502 A /A E7|(Unconditional, Negotiated),

8= (Intrusive, None Intrusive), 2-8H xZ7] I IE FHA(Cancel),

=

b
Jo i &
i

_>':‘ 1—';

rﬂ

9) IEEE, (2000). "TEEE Standard for Modeling and Simulations (M&S) High Level
Architecture (HLA) — Federate Interface Specification”, pp.18-210.
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A4t o7 Ao(Query) 5ol St

ob) AlZH%E] AJH]A(Time Management)

o] oA JP== AlEH el AFHEE] Au|iolt), HeolE
o] TSO wIAlA] $A1RE(Regulating), HEZO]ES] TSO wAA|

(Constrained), A|7H4s) @34 9 42H(Time advance/Grant)

, HIAIR] EE]
(Retraction) S©°] it

TARE

vh) wA]Z] BujEa] AH]2(Data Distribution Management)
HEgol Ao wets= HAIA] g2 Alofstr] g 2993 (Routing) A
H|2olth, 97|52 2= Region(7%) A4 2 A (Create/Delete Region)
ST AAE  Region A¥H(Associate

Region), Region W AXE F4
(Send/Update Region), Region W AH

4%1(Subscribe Region) 5©°] It}

Federate

HLA Interface S/W
(RTI, Real Time Infrastructure)

Federation Management Declaration Management
(31 services) (12 services
Object Management Time Management
M :
L (20 services) (23 services)

Ownership Management

Data Distribution Management
(18 services)

(12 services)

Support Services
(43 services)

(1% 2-4> HLA Interface Specification 7J@t

3) 7“74]9_‘:“05‘ (Object Model Template)10)
o

= |
AREAFLS ABeold AAE 714t AT shte] Aot
o] Mo %}046}04 nold BE AL o] A uet B

10) IEEE, (2000). "

IEEE Standard for Modeling and Simulations (M&S) High Level
Architecture (HLA) — Object Model Template (OMT) Specification”, pp.17-63
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o|fofZ|=t| A 37HA = FEHH.
7 SOM(Simulation Object Model)

HHolE o shudt EAstH, 7 AlEEolde] AEE 7&

olth. HEHo|EQ] AA|/F2A-E HWAXE Holetrt.
) Federate Object Model(FOM)

HEgold o shuwt EASHH of7]o] Hofsh= Re HEHo]EL HA]
A neHRE RE 7l oA Dol Hogelde] ZhesteE e olE
o] SOMell gt g gholtt.

thH Management Object Model(MOM)
Hefgold W EAcste B AAet 4oA8 JHE AESHH Hg o]

A A JROH 5) ELF Zle=o] A

2!

1=}
jm

(s

L

2.1.3.2 RTI(Real Time Infrastructure)

RTI= Algdolde] ofsts e AlEdelH 9 Heoly 5713 9 W
sl HLA federationo] A== 5 52 AeH o] AB|AE A
L 2z EQojoltt, HLAS #A R84 % 5F<l Interface Specification®
Aotz FdH RTl= AlE@lold A9 AAREA (portability) 7 &S
(interoperability)& #|-5-5tH, RTIAH| A9 ARRAR7E 213 7id St &
olo] ge7ido] golstal, HLAZINE A EHolde] 7S 91gh AH|A
£ Atk

RTI= HHHClE 2t Hlol8 &4-41-& 15l Publish — Subscribe WIAYZE
= ARgRtH RTIE &6l HlolHE 5415t fsiA+ WA FOM= %9
SfjoF gttt FOM(Federation Object Model)olsk HLAS] A4 Q4 & sluel
OMTE #gste] 7led AARE HE=H, dA ol dos ArgE
A, &4, Fo2g, metueE Fostal, ZF HHolE 7o FH Fp4l
WAL 71ed HLA ZAAEdolr. I8il o] 7|ad #£4E FDD(FOM
Document Data)2til st dyizoz XML o Fej2 7]Fo] =},

2
riol
filo

oo — of
>

ol
-

A

oL

o
S
e

E

=

[e)
H
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Federate A +=== Data A

«— Data B

FDDO|| 7|=

Federate D

Federate B
!’

- P —
!‘ s i
[Data 2 | [Damb ] i

v

| Subscribe | | Subscribe |
\ FedV

| DataA || DataB |
|Subscr'\be| | Publish |

(1Y 2-5) RTIQ] Publish — Subscribe #|AUZ

(1™ 2-5F Zarshd, FOMe Zoje AH 5441 BAe] w2} Data A
= Federate A°|A] Publish, %415} Federate B2} CollAl+= Data AE
Subscribe, =41stA] Ao}, Z+ fif#o]EC] RTI= FDDef| 7|&H Holg &
T4 AOE Hxste] Aol oA ARt HolHE &/Alee AlEdl
o|H = ZHile] HU#Al st HlolHE ol HEo|Ee| Hujjof &2 1wl
SHA| @Al Publish st 4415 #HEjg|o]ES] RTIZ} FDDE & &xs5te] Ap4lo]
Subscribe SfjoF St HlolEl&= pAlsta T1# 2] ¢he HlolE = AIsHA] e

o
2.2 BAABCIA 44 2 78 A neas
%*J/W%EHOW Al A %l‘ﬂ@‘ﬂ AlEdlolg e 72 FE2E &l
q

ol e Fae 4 ow}. el 5 iﬂﬁl/fiﬂﬁ]% 2}
¥ 5 Qu% 2oF ndelt ndE 5d, A9nd, vHBRd, 5]
o 2eRd 5 ookt nde] 94, BhE EibE 4 otk 193 AEd

s

old dxlelle RE=FH HolHE S44l ot A AAlel dHiE ddlel
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HLA / RTI Simulation Network

4|

A

O™ 2-6) AlEelE #x HE=

o
~—

o

<
%

A
=

A7to 2 Roll-back

A2

A %441 #2lo|tt. HLA/RTIC|A]
A

ot dH 2 AlEdel

Q1780 A=

2 g 3
o] w47



AARE FAFSoR she a2 wiEel, AlEdeld Azl é_‘-lﬂ ARV E
det SE= APEojof ol =oAL AR Ao

==
[e]
o ol Algdlelde] A=A Eoh "WEAY =7 %J‘ﬂﬂrtﬂ =9

AgEolE 20] dge Sasty] ofth olajst BA WEe] AR
ABHOlHAHE olflES] JATHPAS AAsA BZ/AAeIAE Pt

Wg AgeolEt 248 ABd o Ho]

g doleet *Jﬂ*é% 278
st AL o
A% HLARTIS] A7) AAt F6] %ot AAE ARE go
A7) W, 554 WA B 2 ?

do  hu

9] tﬁ%"ﬂﬁg wAE AMNZ & vk (OF 2-D I Zo] R 2RE 5
AEE HAA] #ol xd 1007H2kL 7HYsiEAL AlE e o] A 2]e o]
3 S07H=hd o zobot 509] dlojE7h wiel ArelAl ok HirE o] ik

o Age gatsh] g AAZke MEe Quert WA @ Aelw, Het
o 75 Azgo] teuA ek,

ACH1007 Al E0|E
IAW e )

2| =5
~—
REF507H
L PAPN PN ]

<Y 2-7) Memory Que Overflow?] <
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Simulation Time

ol
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— E5582C
“move”

20
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Aot 1a} ofn
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*fire”

(13
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HtE Qg e] efFoltt. (I8 2-8) #o| Ha A&
™ 2-8) I 279 o

(tank)
(target)

Simulator A

Simulator B

siAl

1
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=

HAIZE A/ slioF
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A A7k 100] 5ol ) A
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o
2
i
B
)

rlo
o
_TI_J
N, o
(o]
Im ’
i
=8
£
nE Jjm

st dot.

A, AAVFERH A 2] 784 F710leh AR O] AFEE 1ol ?H 4 7§ Alst
1zl b A AAStEY T AAVSE O] ZiAET]ol wEk YEYA
FopEre] 2 Apolzt Aot ol Algdlelde] dA met aArel gekd

—5-©

= oy g JHAlEEold]]l e st FARE A2 NER 5
= 35 2t A7) w2 WEE W33 Dead Reckoning 7|H&
Agot7|= otk

WA, $540 S HAA/EOlE F7joleh, RTIZ %44 she BE do]
Tl ool ATY/ATY Helso] $44 Ak He]
S QUHzY maAsd] At A7l AolA7] g
Psd £EAG delHs WA EFHAAA ers Aol ek
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[II. Test bed A4 @ F+&

3.1 24T AEF A AE Al EAH

HLA/RTI 7|8t BAAEH o)A 9 A] A8 E Y E
AHIIE a7fskal o Eoff RIS E FAIE AR 5 AR S A4

gt

A= AATRE AR A= HLA/RTI 71RF Algold i ZeAERH,
tto] ool BVt dgtsto] Mg AR Relstal FrIAAlel at
EE AR 248kedl I F3e] qldlen, Fotw Bl JRE 7MY AlEEol
A wig B2 7R 4 Algdelde] dEol HUF a7 e R FolH
ot 7HE AlEEelde sehE REe VMo s AR FIAAIE AR A
ARtz 2Fsto] Algdeldel Fofshe FHiReH 4 AlEdelde i
2F BARE b0 CGRIVAAIGS BAAAA 7Ha% el oA ZH

M 271dA Y] aFAGe R AlEdold Fol 2old AA ¢+ 7M Al
sdold S0 74 AlEdold S5 EF 9sto] A 300997 ol dem Ast

¢

gch. a8y 7%* *1%3101*4 2o &84 ABHOHAE HEale sin
o

m /‘l%EﬂOW YA Se AA TSRS} 0}711 At xS

11) CGF : Computer Generated Forces, & A AT /A
12) SISO : Simulation Interoperability Standard Organization
13) RPR-FOM : Real-time Platform—level Reference Federation Object Model
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ke T 2% 6039 AAZZZ 300079 AAPRE
T4l 57l @A o= ol o= 1= 18,0007H(3007H A x = 60
= Szt 2 42]0]7] o,

A7) &2 AR wizol fget AlEdeld aole HshiA AA H
T34 a0l 7SI, WA 7HFA oA Fsste AA] +E o
o] = JAIs] AlgEleld sh=dl 2He
2dlolE o] AAE fsi AAFE BAS 29 609=
A A 29 302]= @FFA, ol FAA o|dfo] AR R
Dead Reckoning 7o 2 A z|slo] sdstect. T3t AR oA 1
Aot AdE W2 o9 CCFAAIES A4 718 29 103 52
ot Eub oyt AR F449] 712 E°] e RPR-FOM:

T2 0}04 2 A4 ARGSHA] g AAIESdES AR AlLstal Holy 2

715 &1 WAIA 015_’%1/1’45“” stedl £2aH= ARbe @A EN A
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el dRHEE B AR ARdlLe 4% EAUAE A
o] Bag FR doles HEdhsd 432 sholch 1 AW
T F S A9Tes 44T ¥, A9 o #1; 1 £05E Be B
A, ¢l

g 3 i
S AN, BN thae) FEYESL HRHoE AIHE LmE]

AF HEYT HAEE sty oty whebA] ¥e] HLA/RTI 7§t Y E
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3.3 HLA/RTI 719t Test bed A 2@ F3@

3.3.1 FOM 44
HLA/RTI 7]¥F Test bedS AAst7] $Isi4= RTI ZI8F stof] 5]
mjZol WA Test bed7t 2FE AlgeoldS Hoste FOMS AAstolof

=
gt AlEdo]lde AEd = YxH o7 FEDEPE:= HAE whahA A
adloldel FAM S4 o wet FOM= Ao SHATF, Test bed= 54
of B4 71 WetHoln FEAA S4E Aok s17jo] RPR-FOME 7]
Hog uwgth 1 FoAR JPF dutzlog Kol Object Class@t
Interaction Class @28 Aol Agg APsled 1 B8 [E 3-1]
(% 3-2]¢f &t
[3 3-1] Object Class Structure Table
Class 1 Class 2 Class 3 Class 4
EnvironmentalEntity
Aircraft
_ Platform .
BaseEntity . . GroundVehicle
PhysicalEntity ;
Lifeform Human
Munition
Embedded System RadioTransmitter
[ 3-2] Interaction Class Structure Table
Interaction Class H] 3L Interaction Class H] 3L
Acknowledge SH Event Report A
Action Request PR Remove Object Request WA A 23
Action Response P984 3 | Remove Object Result AAAA S
Collision = Start / Resume A2 AN
Create Object Request A 87 Stop / Freeze SA | YAIAR
Create Object Result NARY S5 Weapon Fire AHA

14) FEDEP : Federation Development and Execution Process, Ht|go]4 7fdr 2 Alg)

z4%
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RPR-FOM=2 SISO°A A¢tot= B Reference FOMOZA, HE
HLA/RTI 7|9k A% Algdo]ldo] #F FOME ofyzAwt, ¢fo=w 7idd
g2 moge]dEoe] 72 o7 RPR-FOMTO] A5-84S st A
A=) wizoll olF &SIt 1eu Ao ARRHIETE BAL o=
o AAx} grz] 9F= Object, Interaction Classt= | €]5HAct

|

3.3.2 Test bed 7% AA
Test bed7} 8% ABOIHS HoJole FOME 4A & thgole Test
bed Simulator®] QTARFS WEA|7]7] 935t 715 AAE L£5doF it}
_(_)_

Test bed Simulator®] &2 AlgHo]Ad oA FH541 H= HlolHE &

AobA mAste] Alxdlo] Ael b WAIA Fotae] Anhit A Skl
% 4 JES AdstL 1 AWE AT Aol olF A5 $iste] 8
% aTAGe ARHos APstd okt gt

1) Federation W A= ¥ dlolg 44 AlE
2) Federation®] HH7J4157] A Hlolg] F441 Ad 9 Ay &2l
3) Object Class, Interaction WA|A] Z7] ¥ dloJg H5A &£ Al 2

A3 =l

el

1) Federation A§/3/5}3], Federate 7}Ql/ BE7|&

HLA/RTIE o]&ste] Algdeld= sh7] flste] A Algeolde] sidshe=
Heo] A} Aol Folsk= 7HE AlEelelE ¢l HHeo|EE st
AAlske 71%E

2) Federate Status &<l 7|%

@A wHolEZE wHelolde] AdAl o TIdE A, AR oR EESINE
2] 1st7] 215l Event Report Interaction MAAIE E-85to] He|Ho]EL] AR
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€ 3574 75k 7s
3) Object 873, 24, 7841 715

Algdeld Agolld RARE ROAAE sl &, AAISH] ¢t Object
A, AA, 734 71

o] Rold AL Slg AAEY S 4% L 1D 2ol 7)5
A|A] 418 95t Interaction HAIA] &/441 75
o] HARE AFsl = F4lste] YERD Foled Al b7 9%t 7%

&g AR AAle ARSske AlEElolde RASHe] sl 718z A

e

110

HFA RS AAet] APS o] sl AgAbt Yok R5ErE A
g MEAOR SAGE 7%

9) 271 AA 7%

10) AXE 2IE text FIZ A= 715



3.3.3 GUI 44

Test bed Simulator®] QAN BQ7|5S Ao g thg, o]& 7Htog
GUIE AA/Fdolgtt. Test bed Simulator: Jlﬂ‘ﬂa] 1E #e, T7E A
A A, 78A, AARAE WAA] S /54 2O A, 9HESA A vl

& AL DB BT 4 AE FHsIolor e,

il HLA/RTI Test bed Simulator

- Federate® & £4

- Federate 4441

I B LatenoySE 22 TEST

<Site ID>
B 2E Federata ’*
HE AT

HEEA ‘

Object HIAIX
- Entity Numbar - 1 r8sad FassE Ny = yHE=AE
Ancraft M4 FaH3 &2 Yhlz|=- 2IHT
— (Defualt=134) (Defuatt=33ms) {Defaut= 131) TS
R c
e 408 ‘ ] M ] ms ] 3 Object Log On Itc Log On I
A L
e . ) 44

o

Human &4
Object A

Munition 484

STOP

L

Environment At A

RadioTransmitter & 24 Object &(H

- Interaction [ | %]

Act Response

Acknowledge Act Request

Create obj res

Colision Create obj Reg

emave obj reui Remave obj re#

Event Report

Stop / Freeze I Wepan Fire

Federate &§|

Start / Resume

2R/

{19 3-1> Test bed Simulator GUI

1) Federate 71} / EE
HHolE 71y Al mlEeldo] LA Akt WA wHo]ld
AEow WHEN HYHolEZL ZHQIEAE AA ]ﬂ-%{ﬁ} th-9] HE ol E
|
Al

7}
ZFolgt AL N2E LRI £ JEE Sjite IDE ¢JEste] £20] HHYolE
AR A Zo| AA Hg oMo 7l o]gl= “1 CeolE FH o

SA1 Wobd AN 4 A sk,

o]
A5
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Federate M4

<Site D=
H£E Federate ,—-
FederateE & =4

<<STFederateStatus>> Z
EHE|/TH| - = -FederatelD-
strhederatelP : 10.29.38.186 |E|
EH -FederateMame-
Fedgan: = | ‘ nDeviceSiteID : 1 i

(a9 3-2) #HogelE 7Hy / BE (Od 3-3) HEHelE AE 4 F

2) AA Y/ ARAR A

FOMel gold 650 AAES FR¥= 44T 2 ofet Ao +2 ¢
She W AAstel Zzte] ARt AMARE AT 4 s Faskdrt
o

0]
AN
EF AA] ID Number® A7gste] 8 4= AUAE SHH.

— Object W AR
~Entity Nurmber -

Aircraft M4 ]

GroundVehicle M &

Hurman 4 &
Object A A
Munition A4
; STOP
Environment & A
RadioTransmitter & & Object &

O™ 3-4) 23 A/ AR 234
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-

A

3) 4528 HAA]
FOMef Aot AT 24 Interaction HAIA] 125 S A9 $A41T

5 Q=g TAsg,

ol

Interaction M AR

Acknowledge Act Request Act Response
Collision Create obj Reg Create obj res

Event Report lemove ohj req{ Remove obj res

Start / Resume Stop [ Freeze Wepon Fire

(O™ 3-5 228 mAA $4

Al € AR Sale] dEHor Sojen, o] Hue o]
E7F Ag9E B¢ TA=EE HESHD FokE Adsh] HsiA 7 AdE A
Aol A "t HESA 23S A & & A=® FIskHe mad
e @A AE AAE TE dHolE ste Aelal, AEAL HE F4
= & A 4 IdF dF FFe AAske Teeld. BAseE HolA
ARE AAAPE AHe|EE WHESh= dolth. (O™ 3-602 7] A4
4 AAlEs 18] dHelE & off Y 10094 dUo]E shal, 534
< 33ms, AASleE & 109 AT st

28 =4 [F Sl 45 v WM BE
rEseE | R AR o AME
(Defualt=1M) (Defualt=33ms) (Defaule= 121

100 o 33 =t 10| 2
(1" 3-6) WE 4 75
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ol

= =] L 5] L L
RTIE &oll @7h= ®AA9] W-g S1at FuA[R]7F QeA] o7,
5 o Bslols o= ] = 2 ESJAPES ks
& AZe B s EEe 2age] £4/44 247 Wa
[e] = = 1 I~
27 WAL F 7R $Alo] Sty A WA= (O™ 3-1e FA
A" HAIA W8S AR HoFs WA orN He4l Hee &S
H A L I~ HHOo L. 5] =L
e ’—’T/}S]Eﬂo]ﬂﬂ' T%}ﬂ}]q £A T (1341\':;(] _1?_101—_\_? Ho]'/l} o]
L s S = 5 IS =
HA = FARPEAE oo HAZd digt &/44 JEE 7|52
1 AN/ =z = Z
il Aot 7|l F/4A A, HWAIA] FR, AAIS] D, wHE
o le) = =15 =z = S1IL= 1 =
d AT F 9 5 A AAE UEtdls FAoE Ht
[e] Ay s A 1O 3] =]
27 WAL HAA] F/44 A HEESA 752 248t A7 o
stol WpAlo A= WA,
=0 £
<<STGroundVehicles> - 16:13:15.501 Human 1 Reflect 1/2
-AccelerationVector- 1 16:13:15.501 Human 2 Reflect 1/2
fAccelerationX : 1.000000 16:13:15.501 Human 3 Reflact 1/2
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usSitelD ; 1
usApplicationId : 200
usEntityNumber: 1
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i HLA/RTI Test bed Simulator

[ Federate M4 derate™ & 24
I B Latengy S ® BE TEST
<<STrederteStatus>> =
<Ste D> FederatelD-
Bl AE Federate strFederstelP :  10.29.38.186
e EEIES e Federateame-
nDeviceSteD: 2 5
- Object HAIR
~ Entity Number 8848 T Ess= AE ks
Aircraft 44 ‘ B ‘ “EEDe———— EeRE—— CuNEs 2IRE
e —— (Defual (Defualt=33ms) (Default=151) Hons
PR
fe 24 [t # | | m| | [t 3 Object Log unl ItcLog On |
|1nn H
Human 44 <
P i 5 GroundVehicle 72 Update. - -
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Munttion 4424 GroundVehide 74 Updats
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91 update
21:39:52.101  GroundVehide 92 update
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e o4 Update
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e 9 Update =
e o8 Update
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Groundvehide 100 Update
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iy HLA/RTI Test bed Simulator

=
Federate M4 | FaderatsB 2 44
T HHAb- Lateny S8 25 TEST
<<STFederateStatus>> B
‘ <Ste D> ~FederatelD-
Bl AE Federate stFedertelP:  10.29.38.185
- 8s SR Federateliame-
nDeviceSteD: 2 =
- Object Al
- Entity Number v g s M Hasz A GIE=
Aircraft &4 1 -REHS £2H ~BUE 2O HE
(Defuait=174) {Defusk=33ms) (Defaul=121) soms
B
a4y M | ms | 3 Object Log onl IrcLog On |
[t »
Hurman 424 =
GroundVehicle 1 Update B -
Munition 4 & GroundVehide 1 Update
GroundVehide 1 Update
e GroundVehice 1 ipdate
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GroundVehide 1 Update
= GroundVehide 1 Update
" o o Groundvehice 1 Update
RadioTransmitter A4 Object 4H | Groundyahide 1 Updata
Groundvehide 1 Update
Groundvehide 1 Update
GroundVehicle 1 Update
- Interaction M AIR| GroundVehice 1 Update
GroundVehice 1 Update
Acknowledge Act Request | At Respmmel GroundVehide 1 Update
GroundVehice 1 Update
GroundVehice 1 Lipdate
Cofision | Create obj Req| Create obj res GroundVehide 1 Update
GroundVehide 1 Update
Groundvehice 1 Update
Event Report | 3amove obj ren4 Remove obj re% Groundvahicle 1 Updata T
Groundvehide 1 Update
Groundvehide 1 Update
Start [ Resume|  Stop / Freeze WWepon Fre Groundvehice 1 Update
GroundVehicle 1 Update =
GroundVehicle 1 Update
S/ Groundvehide 1 Update
Groundyehice 1 Update
Codiite AHAR 2 : 100 H = g L
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iy HLAVRTI Test bed Simulator
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I~ BHb- Latengy SE BE TEST
<<STFederateStatus=> B
<Site ID> -FederatalD-
HAE Federte strfederatelp :  10.20.38.186
2 a5 A s Fedentetiame-
nDeviceSiteD : 1 @
-~ Object HAIT)
- Entity Nurmber : v 2344 M Es4E N
Aircraft 44 ‘ ‘ REDY—— [ HaAR EIHE
(Defuat=174) {Defuatt=33ms) ORI
EAHE
Groundvehice 44 ’L ‘ | A ms El Object Log onl IrcLog On I
H
Human 41 i
- Groundvehide 1 Reflect ~
Object B4 GraundVehicle ¥ Reflact
Munktion 4 Groundvehice 1 Reflact
‘GroundVehice 1 Reflact
‘ e | GroundVehide 1 Reflect
e i Ground\Vehicle 1 Reflact
GroundVehide 1 Reflect
Groundvehide 1 Reflect
y GroundVehide 1 Reflect
RadioTransmicter 444 Object 45 | s A i
GroundVehide 1 Reflect
Groundvehide 1 Reflect
i GroundVehide 1 Reflect
Interaction HIAIZ - GroundVehicle 1 Reflect
Groundvehicle ;4 Reflact
A:knnw\edgel Act Request | Act Response | Groundvehide 1 Reflect
GroundVehide 1 Reflect
GroundVehide 1 Reflect
Colision | Craate obj Reg| Creata obj res GroundVehicle 1 Reflact
GroundVehide 1 Reflect
GroundVehicle 3 Reflect
Event Report | emove obj re:{ Remove obj resl GroundVehide 1 Reflect | |
Groundvehide 1 Reflact
GroundVehide 1 Reflect
start [ Resumel Stap / Freeze | Wepon Fre | GroundVehicle. 1 Reflect
Groundvehide 1 Reflect =
Groundvehice 1 Reflact
CEE/DY Groundvehide 1 Reflect
GroundVehide 1 Reflect
Federats 28| il ‘GroundVehicle 1 Reflact =
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Arcaft 1 Update 3/3
s Aircraft L Update 3/3
Ervi A Arcaft 1 Update 3/3
ek Arcaft 1 Update 373
—_— Arcaft 1 Update 3/3
RadioTransmitter 425 object A4 | Aeon 1 B i
Aircraft 1 Update 3/3
Aicaft 1 Update 3/3
= Arcraft 1 Update 3/3
~Interaction HAIF Arcaft 1 Update 3/3
Aircraft 1 Update 3/3
Acknowledge. Act Request | Act Response. Arcaft 1 Update 3/3
Aircraft L Update 3/3
Arcaft 1 Update 3/3
Colision | Create objReq|  Create obj rﬂsl Aircraft 1 Update 3/3
Arcaft 1 Update 3/3
Arcraft 1 Updatz 3/3 Il
Event Report. | Remove ot ren{ Remove obj res' Aircaft L Update 3/3
Aircraft 1 Update 3/3
Aicraft 1 Update 3/3
start/ Resume| Stop / Freeze Wepon Fire Arcaft 1 Update 3,3 -
Arcaft 1 Update  3/3 3
23:30:03. Aircraft L Update 3/3
~EEI :30: Arcaft 1 Update 3/3
03,665 i Update 3/3
s S
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Arcraft 1 Reflect 3/3
Arcaft 1 Reflect 3/3
- Interaction AT Arcraft 1 Reflect 3/3
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Acknowledge Act Request | Act Response Arcaft 1 Reflect 3/3
Arcaft 1 Refect 3/3
Arcraft 1 Reflect 3/3
Colision | Create obj Reg Create obj res Arcraft 1 Reflect 3/3
Arcaft 1 Reflect 3/3
Arcaft 1 Refect 3/3
Event Report | Remove obj 194 Remove obj re% Arcraft 1 Reflect 3/3
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ABSTRACT

An Empirical Study for the Implementation of Test bed
based on HLA/RTI : Focused on Distributed Simulation

Development and Implementation

Park, Hee—Jun

Major in National Defense Modeling & Simulation
Dept. of National Defense Modeling & Simulation
Graduate School of National Defense Science

Hansung University

US. Department of Defense's standard simulation architecture,
HLA/RTI used in the world's military M&S for distributed simulation
system. Defense M&S in Korea also HLA/RTI technology widely adopted
to simulate the linkage between simulations.

The implementation and execution of distributed RTI simulation for one
of a many of services provided to the user so that the system resources
are used , and the message will be strong enough to transfer the load on
the data transmission performance is significantly drop. Therefore, in
order to reduce the risk of the development process before implementing
the simulation, should be consider determining data transmission and
network's capability.

In this research, identify key point when develop distributed simulation
based on HLA/RTI, Example th case that development practices on the
issues, suggest the Test bed based on HLA/RTI for proper simulation design.
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