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Abstract}

A hybrid simulation model consists of real physical entities as well as simulated ones. It also
contains logical processes for decision making for each operation units, a group of the entities.
During the execution of such simulations, the physical and the logical processes consume real clock
time while the activity durations of the simulated ones are generated. Due to the inherent
chracteristics of the subjects of the hybrid simulation, each of the operation units are distributed
over a network of communication channels. Since one can not undo an real event already taken
place, the traditional central clock approach is used for the synchronization of the events(Kim[6]).
However, there are still chances of causality errors due to the randomness in the communication
delays. This error is not found in the distributed pure simulations. This paper explains the error in
details and proposes a prevention scheme that is simple to implement.
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(F AAD

VARIABLE
tnow, aﬂag[m], gflag[m], nevent[m], sendpid

INITIALIZATION
do:i=1tom
aflagfi] = 1
gflag[i] = 0
nevent[i] =
enddo

tnow = ()

INFINITE

STEP
tnow = 1
do tow { simtime
do:i=1tom
receive message(aflag[i] gflag[i],nevent[i],sendpid) from
i
if aflag[i] = 1
send message(i) t0 process sendpid
endif
if gflagfi] = 1
send messagc(mow) to process i
endif
enddo

if flag[i] = 1, Wi
Real Stage:
tnow = tnow + ]
do (itnow = nevent[i])
send message(tnow) t0 process i
nevent[i] = INFINITE
enddo

else
Simlulation Stage:
if glag(i] = 0, Vi
ntime = min(nevent[1], .. nevent(n])
tnow = ntime
do (itnow = nevent[i])
send message(tnow) to process i
nevent[i] = INFINITE
enddo
endif
end if else
enddo

(JAAA Z2AL)

VARIABLE
tnow, aflag, gflag
evmypc[ ], evntime[ ], evntno,
rcvpids[ 1, revpidno

INITIALIZATION
aflag = 0
gflag = 0
nevent = INFINITE
evatno = ()
(initialize status variables)
send message(0,0,0,0) to CC(Central Clock)

STEP
do true
read message from pid
if pid = CC and message = ack
RECV_ACK
else
if pid = simulation process

RECV_RESPONSE

else
RECV_MSG
end if else
if aflag = 1 and rcvpidno = 0 and working process don’
t exist
aflag = 0
send message(0,-1,-1,-1) to CC
endif
enddo
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RECV_MSG:: 4. #7 &

receive message from pid

fﬂgd“ 1C( B R A E B ABY ol BT 2YAA)
te ol g8 §718} weke nAHYT 171 EFEA A

send message(1,1,-1,-1) to CC

event processing

o
ey
0
R
0 o
r Jim

oz Qe FYAA L FFFHANA &
1.8 gk

else AT % Qe AntBA eqd Bd 99 wam 1 8
if pid = decision making process in another node Anore A A5 e}
send message(1,-1,-1,pid) to CC nu o o =
end if else 2 =EAA A ARt T Al oM 9
AT FFE BARAT 2 dxre A AR T2
if need more processing A& 2ol dAAE Bl 28 W9z tfd Hu
send message t0 the process g 7123 glofol d), o] AL P o] EAlo] A
endif & A%l M2 #AV} @A BeEte) 19
if need send message to j process o2 & FASETE e Agele R & &
send message t0 | process o}, whebA time-jump window & A EA A E AN
revpids[ revpidno] = | Apivio] Ao A weke] Ug 2 s oL ul
it $A¢ ol £, AgAE A0 A2l ol
o)A A 2} event-driven4] 0] 2]o)| time-driven®HAE A}
RECV_ACK:: Sabe ke AEFCEN FO U2 ETFEN AEY
receive message(ack) o) g-oduteto] Hiul AEE oo} dh}

if ack = revpids[k]
delete rcvpids[k]
revpidno = tevpidno - 1 k|
endif
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