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Design and Implementation of Real-Time Parallel Engine
for Discrete Event Wargame Simulation

Jin Soo Kim'- Dae Seog Kim'- Jung Guk Kim' - Keun Ho Ryu''!

ABSTRACT

Military wargame simulation models must support the HLA in order to facilitate interoperability with other simulations, and using parallel
simulation engines offer efficiency in reducing system overhead generated by propelling interoperability. However, legacy military simulation
model engines process events using sequential event-driven method. This is due to problems generated by parallel processing such as
synchronous reference to global data domains. Additionally, using legacy simulation platforms result in insufficient utilization of multiple CPUs
even if a multiple CPU system is under use. Therefore, in this paper, we propose conversing the simulation engine to an object model-based
parallel simulation engine to ensure military wargame model's improved system processing capability, synchronous reference to global data
domains, external simulation time processing, and the sequence of parallel-processed events during a crash recovery. The converted parallel
simulation engine is designed and implemented to enable parallel execution on a multiple CPU system (SMP).
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Log9 flag7t WIARA o|WER niaso] glrpd o
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o] AyZF8E AHAA EL,S ZHE ¢E(commit) &
e AR 7|28 Commit-SvMell Al HAIXE Hu)
TMO(Engine)ol 93l the oWlE dgsiA duh A=&
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E9] 7|7to 2R A HolZ ndAAY oHES A+
ST ¥VY ASE gou 219 Hee ¥gHA e
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3.2.5 Commit-SvM9] 715

Commit-SvM¢e] ¢|HIE A8 F& F9o Hg dHse
SvMo.g b olflES 43 F= Alnic}t slojubA LogQel
Exste oHEE F FT5H A& A £oE gE(com-
mit) £ E7(rollback) 3t LogQe o|HMIES] Azt &2
2 Hdsoe] 9oBE o|F scandlte] AL entryRH &
Hog Z£g® AWE 8 (commit) £ E7(rollback) 3
o =30 Z2HA 2 o] SR AR FAI
Z8HA &g oyiEg Ho g olWEY FRHS
Fugs ole ofd ¢ (commit) Al7|7F ofEE o]
idk-id=d

oy AN

® oWE S E(commit)Z &7 (rollback)s] &7

olWlE A7 FZAM T oWEI O ZHE UH
st 92 (commit) g},

(1] LogQ®l 7 &9l entry©l L (E g prom )

[2] twait >:t(Ek)OE}_ IIH

ojWle g FZAld dF oWEV} g AL U

3 &2 (commit) & A7]%}

(1] LogQ9] 713 %9 entryol i (£ y,,.,)
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[2] fpm < t(E,)°)a
[B] Epome®t AR F540] gloW

olMlE A F& A T oWMEJ tE 2UE TFH

Z
st oJWEE =7 (rollback) ¥t

[11 LogQ9) 7+ <9 entry©l i (E y,,., )
[2] ¥ wait < t(Ek)O]i
[3] Epont AT F&40] 9l

S+ Z (commit)A 8] 29 A7+ AAE e "o m9 A
ZF #ele #e AoA A& 7)edrh

3.2.6 29 A7 B

To) A2t #ele 9L e 2

oHlE A zto] FHHE oWEES W/ /HE A
e ggdeze FdF 29 Ao
ojgl 37 oMIEEZ = olHME H|F Ho| AZH[HE A
7bo] A golof gt} oWEL] ARFEZ Ee] A7t
A2gl AZEET =R S dele oHE
idle & mol o}& BAZT o2{g P 3fol K A7k
#gEs F FEAA doejvk=d 2 e Dispatcher-
SpMelz th& e SE(commit)Ale] RO Az ZA
BRole}t ZF dAlelMe B A #E 93 4 dugE
< g3 2

Dispatcher-SpM¢] Z A2k 749 && g3 2o

o olE} LogQrt ¥l Adlel A 2% patchslE Holw
JMES Aoz w9 A7 43
o LogQ7} SlE AdlldE olWES pach7t AR §1a

ol A7 B9

o 2 9Fd o7 patchAl9 B AZE AAL o
3 2o

e patch o[ EZ} ¢l& we] B Az B4

patch 27& WEahe o|WET} §18 Hel, A4 43
Zql o|MET} LogQdl 9o, A3 F< oWET} A F
o 2o A7) MAo] U o] #E(commit)7t Lo
Yoo 2ol Aol AAHEE AANZAME B AT B4
o] & §IA €t} LogQrt Hlolle] A3 FU oJHET}
qe Aol A4 gr] oJHEI JAY A Alzko] of
A oty AolmE wed] AA® AreE ROy AZkE A

Ay,

if (no LogQ entry) Sim-time = Sys-time ;

else no action ;

e patch o|¥IEZ} 9l We] 29 AzF AN

patch 2d& TE3e= oWEZ} gE Ao, A 4
9 olWET} LogQdll lod, A3 F<l o|WEI} A3
2w 2o A AdAo] YA ol Y& (commit) o
doj & o mel AZhe] AAFER FAEAE B A
7ol "Ha A vk LogQrt Hlol e A¢E A4 o
7] olMlEZ}L HEx2 AYHE FO]BR patch oJHIES] A

rog ROl AZhg AR}

if (no LogQ entry) Sim-Time = f,4; ;

else no action ;
28 (commit) A9 22| Azt AAAIAL olgie}

Case (no more entry in LogQ and no entry in WaitQ) :
Sim_time = Sys_time,

Case (no more entry in LogQ and entry exists in WaitQ) :
Sim_time = min(Sys_time, twai)

Case (entry exists in LogQ and no entry in WaitQ) :
Sim_time = t(Eiog_front)

Case (entry exists in Log® and entry exits in WaitQ) :

Sim_time = min(t(Elog_front), twait)
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3.2.8 o|¥EY roll-backg $i3 Local copy 71%

HAA4 oHlES A A2 gAE F44 0l
oy A3y F g4 01‘3159}-"4 F&40] LAY £ 9l
ooz olv AP o/HEE F=E(commit) 37 o[
Fasstd 94 BE7E £ AEF stojof g} olWEY
A8 25E AYRgd 9H9A g 7|2aE) g5
(commit)?} A=W AY AR wgdstn B3 (rollback)
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SMARD RIAIY AISHOIEE 2Tt ZAIZH S8 XY 47 X 8 19
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Aol e 57157] Y8 o|WE ¥ E. 9 Local copyE A
£3} Local copyd] W&2 01"3_15— FTHEE g2z 2
Ao BY HE) oMER HAFE oY BANE AT
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I 3Fo] ASvit 2R AESE AY WeE g9y
AA @t ok olWlEY] RE 52 g HY WG9
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