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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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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-firere] 8 7
sequential object 0 a 2
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T o 1 To 11

[13v} i 2 o2
playing-firer rule —@—» Playing-Firer
st. ToObjStart sl. PlaySequence 1 Object
2. StopSeqChild s3.PlaySibling P playbool
s4.FinishedSequence t1.PlayTime S stopbool
12. StopTime

0 tl
llel object
parallel objec Mi
example : M1 equals M2
M2

®+st

[m |P|S|SRptr|TRptr|

playing-firer rule

st. ToObjStart
p3.FinishedParallel

pl. PlayParallel
.tk PlayTime

p2. StopParChild
t2. 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(m1) - d_time(r)
case start or equal
Ps_time(m2) = Ps_time(m1)
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 = Tarival = Tsent
compute a data loss rate of the packet
CALL Compute_data_loss ()
BDSA = CDSA
end if
while new packet armves do
compute the current DSA
CDSA = Toariva = Tsent
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
Dinax_allow - allowable maximum network delay
Dumin_attow : allowable minimun network delay */

DL(0) =0
if CDSA > Drmax_alow then
discard the packet
DL(t)= a X DL(t) +(1- @)
else if CDSA < Dmin_atow then
discard the packet
DL(t)= a X DL +(1- @)
else if buffer is not avilable
discard the packet
DL(t)=a XDL{t)+(1- @)
else
put the packet into buffer

DL(t) = @ X DL(")
end if

(32 9) Hiole| =AES Poks 2T2E

43 #{H HzZ|°t DSAE o|&st =Yy

2 AFAME 413 42404 71ed F
Aejs} DSAE ol &3t YEHA FElE A3t o] A
g F=wg Auld RgozA £4 83049 A
oliE& FFHHOE FHIEF Al

Hejn| o] HolE & Agsted Ao VENZ dejst &
A ZetolAES HF FHE Fofsle o] FR3H 414
oM Mg vo fe] TS ol 83te] Ao F Bl
HENZ FEE o= A: 94T £& Jov, YEHZ A
A& A& Bt & oe gHel e ¢ Ao 3™
d), DSAE o438 72 WESZ & A&sta s}
A wrdd £ goke Aol g AT, WY AL 9=
90e MHE RYPo2A AHZ g A$ES A=A
A enFl=s AN & gk mebA, & dTelME
o] F 7kA 71l 71zat VIEH T AEE AAste] A4
o] HAHNE B¢, HASA A=W Mul= Bl o]
g AF 2AFE APsd HolHE AFdes o

HA, g7 D del7h EAE 399 CDSA%H BDSA
o] Zol7t YAXNE @A Hol A=WE 273 At ©]
o, 71 Zpol7b YAX BT} FL o = dlolE] AHEo] 4
Ago vd & RE dristez, W¥ Y FHE AAsto
B35 9] £Eo] BoRth 22 F ol Auld dolH AFES
Fol7] 9t =g ASsHA At 714 BH Y FEol
BBt} Z2AE AZdE o]F= DSAE A3 R Y &
g AHE AFFoe AF 2AEE A=A 8ok 3he
SHIEE Fol7] felth &H, v JHE F71H2
2 AA=™, B3 BrE YAEAE A28kA dot o] F 7t
A AR 274 FoAA WA BAE Aol gt A=wE Y

A HUEIDICI Z2|MHIOIME AAHOIM STISHE 2ist W= 7Y 53

A

Al

(lu
BN

2

of ®uiA drh e =g B F o L
sewg 9 AN5rt oA EE B, 48 AzE <l
FAEE JuEU A5 Agde o FA=dg Bl A
o]7] W&o FAEH, ARAIZ o] Fo WA= AEY H
$ollE MEYIY Ado] AT Z5E YehhA dn. 18
B2, A4 B F=w A5 oF deojy Aol HA3A
&2 A& Yehinz gA JEuE B "o o] 35l
M= ol AgstA dolH dFES AZFIUAY, H
o|g9] A& ¥H AFetA "o

durg oz B o Az Rt DSAY o A&7t
HESZ FHE FH4H o2 wgT 5 7] "ol DSAC]
o} g=e] WA wASA g}, o]g Zo] & ATelME
F M 7S aRHez ofgFgerA FH UENZ A
HE 2 Folsie ojd @E F=ug AuE Buje] F3o|
AE HAstA doHE AFIHes ot

ol Hig ¢nYFL (2 103 2o

7HA 71 Mo

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 > & 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_f_time
endif
while (true) do
Compute_Best_DSA( )
4t=CDSA - BDSA
check the buffer state
if (4t <8 and L__buffer > B, ) 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 speed up to the server
set C_time to L_f_time
end if
else if {4t > 8and L_ buffer <B,) or (L_buffer = By 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_{_time
end if
end if

end while

(2% 10) =Y L1eE
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