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A Real-Time Synchronization Mechanism for
Distributed Multimedia Applications

Young-Sook Park'- Syung-Won Lee''- Gi-Dong Chung'*!

ABSTRACT

Effective synchronization specification model which can specify temporal relationship among media resolving asynchronous
problem due to variable network delay is necessary in a distributed multimedia system. Therefore in this paper, we propose
RTPN(Real-Time Petri Net) synchronization specification model based on Petri Net for multimedia application in a distributed
real time environment. The proposed RTPN model supplies a flexible decsription of the temporal relationship among various
media objects by defining primary key media and relative key media according to delay and importance among media. Firing
rule is instantly executed by firing function based on QoS values ,which supports intra-media and inter-media
synchronization. And asynchronous control algorithm for resynchronization of presentation level is possible more effective
supporting of QoS.
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T={t, ts = ta}
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Pel 94% p, py, -, P22 TR
P={py,ps ' pnt

(B9 4] K& 7] uito] E#o]l2(key media places)
kl, ks, -, k2 TAEY

K ={kl, ks, -, ki}

(A9 5] X+= 2E nitjo] & o]2(all media places)
9 el

X=PUK
[ 6] E= EAAA Tol g& =& vito| 4
o]28] &Y WA oA (direcred edges)] FFolth
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(A9 71 W 7] miteld] FaeAges YeElE
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2: 48 8 A#(non-blocking status)
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2.2.2 RTPN¢] #3134 (Firing Function)

RTPNS d3 #4+ ol o] 2712 #4542 A
o} g,

(B9 13] Case(a)= ERAQ 7} od 7] Z3o]
2% ZhA] gg AS2AM AN HEs sz go
bz EE Hdojrt B 8 47 Fd AslHE v
E JE 48 732 neg

Z:T — Petri Net Firing Rule

(49 14] B4 oo 9 Bedolx 3o 7] &
dol2sk e A%, (29 5% 2 Yo+ Luy
SLIEE L ELS

Z:T—KI(M]JS)

Firing Function of Z : (T->KI(M,J.S)

for arrival media objects of each transition in RTPN
begin
set RTS be the time which should be played back
according to the scenario
set Tp be the time which plaved back at the destination
set Tp=Ta+¢(=0)
set Ta be the arrival time of each media object
set KI(Td) be KI(Tp - RTS)
set KXTd) be KATp - RTS)
set D be |KNTd) - KATd) |
Initiglize KI(Td), KXTd), D

else if (KIIM)==2 && K2A(M)==2)

fire transition ti
else if (KI(M) =2 && (KI(Td) < ])

wait for firing t until KI(M)==2 || (KKTd) > ]
else fiKIIM)==2 && KAM)!=2)

S HEIDICIO SB8 2B AAIZE £713 HIFHHUE 3789

wait for firing & until (KNTd) > J 11 D> S
else

fire transition ti, and then following action is taken -

begin
Remove tokens of input media places

Add tokens output media places o transition tf
Each media places that receives the token exists
on active state for play out interval Ti

end

end

(28 5) MBEZ: T— KI(M,LS) A4t
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