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Abstract In the distributed muitimedia document system, media objects distributed over a computer
network are retrieved from their sources and presented to users according to specifed temmporal relations.
For effective presentation, synchronization have to be supported. Furthermore, presentation in distributed
envirooments is influenced by network bendwith and delay, so they have to be considered for
sysnchronization This paper propose a distributed multimedia presentation model that supports
synchronization effectively. In this model, when media objects are transfered from servers to a client,
network situation and resources are monitored and thus a feedback message for change of them is sent

to server. Then, the server adjusts the data sending rate to control synchronization.
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{m_o_ia] piaybool[ stopbool[ptr | [ curation [piayboot Jstopboot [ per]
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parallei object
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quential object
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st. ToObjStart()
set playbool of start object to T
to sequential object
sL. PlaySequence()
if playbool(sequential) = T then
set playbool(1st media object) to T
endif
s2. StopSeqChild()
if playbool(sequential) = F then
set stopbool(all media objects) to T
endif
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s3. PlaySibling()

if stopbool(media object) = T and not end
of child then
set playbool(next media object) to T
endif

s4. FinishedSequence()
if stopbool(last media object) = T then
set stopbool(sequential) to T

endif
. 0 tt
parallel object
W]
example: M1 equals M2 ]

playing-firer rule

st. ToObjStart
p3. FinishedParaliel 1. PlayTime

pl. PlayParaflel  p2. StopParChild

12, StopTime
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sequential object © 0 2
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example: M1 meet M2 meet M3
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playing-firer rule

~@— Playing-Firer
st. ToObjStart sl. PlaySequence

g equ O Obea
2. StopSeqChild s3. PlaySibling P playbool
54, FinishedSequence (1. PlayTime S stopbool
12. StopTime
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CDSA(t) = Tarrival - Tsent
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Procedure Compte_Bset_DSA(
/* BDSA : current DSA, CDSA : best DSA
DL : Data Loss Rate */
BDSA = CDSA
while new packet arrives do
compute the current DSA
CDSA(t) = Tarrival - Tsent
compute the difference between CDSA and
BDSA
4t = CDSA - BDSA
if |4t > & then
send a feedback for 4t to server
end if
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cormmpute the data loss rate of the packet
CALL Compute_data_Joss()
compare DL of CDSA with DL of BDSA
if DL of CDSA < DL of BDSA then
BDSA = CDSA
end if
end while

<a¥ 5> #HZe DSAE Tk dudF

Procedure Compute_data_loss()
/* DL : Data loss rate
Dmax_allow : allowable maximum network delay
Dmin_allow : allowable minimum network delay
*/

DL©) =0

if (CDSA > Dmax_allow then
discard the packet
DL(t) = a XLR(t')+(1- a)

else if CDSA < Dmin_allow then
discard the packet
DL(t) = aXLR(t")+(1- @)

else if buffer is not avilable
discard the packet
DL(t) = aXLRt')+(1- @)

else
put the packet into buffer
DL(t) = aXLR(t")

end if
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Procedure Scheduling Proc()
/* Ps_time(m) : presentation start time for a
media object m
p_time(m) : presentation duration for a media
object m
d_time(r) : delay time for the temporal
relation r +/

check temporal relation
case before or meet
Ps_time(m2) = Ps_time(ml) + p_time(ml) +
d_time(r)

case overlap

Ps_time(m2) = Ps_time(ml) + d_time(r)
case during

Ps_time(m2) = Ps_time(ml) - d_time(r)
case start or equal

Ps_time(m2) = Ps_time(ml)
case finish

Ps_time(m2) = Ps_time(ml) - (p_time(m2) -
p_time(m1))
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Rs_time(o) = Ps_time(0)-Sinit(0)/Thr{o)-At
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