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A Feedback Scheme for Synchronization in a Distributed Multimedia

Sook-Young Choi'

ABSTRACT

In the distributed multimedia document system, media objects distributed over a computer network are retrieved from their sources and
presented to users according to specified temporal relations. For effective presentation, synchronization has to be supported. Furthermore, since
the presentation in the distributed environment is influenced by the network bandwidth and delay, they should be considered for synchronization.
This paper proposes a distributed multimedia presentation system that performs presentation effectively in the distributed environment. And it
also suggests a method to supports synchronization, in which, network situation and resources are monitored when media objects are transferred
from servers to a client. Then a feedback message for the change of them is sent to the server so that the server might adjust the data sending
rate to control synchronization. To monitor the situation of network, we use two methods together. One is to manage the level of the buffer
by setting thresholds on a buffer and the other is to check the difference between the sending time of a packet from the server and the arrival
time of the packet to the client.
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primitive media object delay object
[ m_o_id] duration | ptaybool | stopbool | ptr| | duration | playbool | stapboot | pir]

composite media object
parallel object
[ p_o_id [ playbool | stopbool | SR pur | TR pr |

TR-info-block
SR-info-block

SR _info_block TR_info_block
l m_o_id lSRl array of m_o_id lpu'l l num_child Icn' l array of m_o_id

sequential object

[ s_o_id | playbool | stopboot | pir | .
—f o]
time object

[ duration | timebool |

event object
] e-t] eventbool J
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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
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
(28 3) playing-firerel <8 73|
sequential object t0 ©

example : M1 meet M2 meet M3

playing-firer rule
st. ToObjStart

—@—» Playing-Firer
=3 Object

sl. PlaySequence

s2. StopSeqChild s3.PlaySibling P playbool
s4. FinishedSequence tl. PlayTime S stopbool
t2. StopTime
parallel object o 4
el ol
¥ M1
example : M1 equals M2
M2

@

[P

st

P[s]srpr | TRt |
N

tl 12 t 12
playing-firer rule
st. ToObjStart pl. PlayParallel p2. StopParChild
p3.FinishedParalle! tl. PlayTime 12. StopTime
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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(m1) + p_time(m1) + d_time(r)
case overlap
Ps_time(m2) = Ps_time(m1) + d_time(r)
case during
Ps_time(m2) = Ps_time(ml) - d_time(r)
case start or equal
Ps_time(m2) = Ps_time(ml1)
case finish

Ps_time(m2) = Ps_time(m1) - (p_time(m2) - p_time(m1))
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Procedure Compute_Best_DSA ()
/* BDSA : Best DSA, CDSA : Current DSA, DL : Data Loss Rate */

if a packet arrives do
compute the current DSA
CDSA = Taniva ~ Tsemt
compute a data loss rate of the packet
CALL Compute_data_loss ()
BDSA = CDSA
end if
while new packet arrives do
compute the current DSA
CDSA = Tarmival = Teent
compute a data loss rate of the packet
CALL Compute_data_loss ()
compare DL of CDSA with DL of BDSA
if DL of CDSA <DL of BDSA then
BDSA = CDSA
end if
return CDSA, BDSA
end while
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Procedure Compute_data_loss ()

/% DL : Data loss rate
Dmmax_atiow * allowable maximum network delay
Drin_altow © allowable minimun network delay */

DL©0) =0
if CDSA > Dmaxatiow then
discard the packet
DL(t)= a X DL{t") + {1 - @)
else if CDSA < Dpin_anow then
discard the packet
DL(t) = a X DL(t")+ (1 - @)
else if buffer is not avilable
discard the packet
DL(t)= @ X DL(t')+ (1 - @)
else
put the packet into buffer
DL(t) = & X DL(t")
end if
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Procedure Check_Feedback ()
/* BDSA : Best DSA, CDSA : Current DSA
L_buffer : level of buffer
4t : difference between CDSA and BDSA
AR : difference between production rate and consumption rate */

Compute_Best_DSA( )
4t=CDSA - BDSA
check the buffer state
if (4t <& and L__buffer <B.) or (L_buffer < B; and AR<0)
then
send a feedback for speed up to server
set the time of feedback to L_{f_time
else if (4t >3 and L_ buffer > B, ) or (L_buffer = By and AR
>0) then
send a feedback for slow down to server
set the time of feedback to L_{_time
endif
while (true) do
Compute_Best_DSA( )
4t =CDSA - BDSA
check the buffer state
if (4t <& and L__buffer >B, ) or (L_buffer < B, and AR <0)
then
set the current time to C_time
A_time = C_time - L_{_time
if A_time> ¢
send a feedback for speed up to the server
set C_time to L_{f_time
end if
else if (4t > &and L__buffer <By) or (L_buffer = B, and AR >
0) then
set the current time to C_time
A_time = C_time ~ L_f_time
if A_time> ¢
send a feedback for slow down to the server
set C_time to L_f time
end if
end if
end while

(38 10) L= Ln2E
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5. 4 24
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