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Integration of QoS Requirements into SMIL and
Its Flexible Implementation

YOSHIKI TERASHIMA,! KEIICHI YASUMOTO,t TERUO HIGASHINO,*
KotA ABE,ft TOoSHIO MATSUURAfT and KENICHI TANIGUCHI'

In this paper, we propose a flexible implementation technique for QoS control mechanisms
and apply it to SMIL language. In the proposed technique, we use a subclass of E-LOTOS
(called real-time LOTOS). We implement QoS control mechanisms using the constraint ori-
ented style where a system is composed of a main process (e.g., video/audio playback) and
several constraint processes (e.g., media scaling, inter-media synchronization and so on). Us-
ing the multi-way synchronization mechanism of real-time LOTOS, those processes run in
parallel satisfying the specified constraints. We define QOS-SMIL as an example extension
of SMIL where it has dynamic media scaling and explicit inter-media synchronization among
objects, and show the applicability of our implementation technique. QOS-SMIL documents
are converted to executable programs with our real-time LOTOS compiler. Through some
experiments, we have confirmed that the proposed technique has some advantages w.r.t. de-
velopment cost for QoS control mechanisms and the derived programs have relatively good
performance for practical use.
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Table 1 Example of dswitch element.

<dswitch>
<video src="video.mpg" />
<video src="video.mpg" tempcrop=50 />
<video src="video_half.mpg" />
<text src="text.txt" />
</dswitch>

O tempcrop=n 0 00000000000000OC0CO0OOOOO
000000 n%00000000000000QOS-SMIL OO
ooooooao
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Table 2 Example of dswitch element with URLs.

<dswitch>

<video src="URL1/video.mpg" />

<video src="URL2/video.mpg" />

<video src="URL3/video.mpg" tempcrop=50 />
</dswitch>
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Table 3 Example of pri attribute.

<par dur="60s">
<dswitch>
<video src="A" pri="100" />
<video src="A" tempcrop="33" pri="90" />
<video src="A" tempcrop="66" pri="80" />
<video src="A" tempcrop="86" />
</dswitch>
<dswitch>
<video src="B" pri="70" />
<video src="B" tempcrop="33" pri="60" />
<video src="B" tempcrop="66" pri="50" />
<video src="B" tempcrop="86" />
</dswitch>
</par>
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Table 4 Example of maxskew attribute.

<par maxskew="0.2s">
<video src="video.mpg" />
<audio src="audio.wav" />
</par>
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Fig.1 Object playback process in constraint oriented
style.
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Table 5 Example of a monitoring process.

Monitor[rl,s] :=
loop
var suc, mis: intarray in
loop
ri1?id:int!Success; ?suc:=Add(suc,id,1)
[1 ri?id:int!Miss; ?mis:=Add(mis,id,1)
endloop
>
wait(T);
?rate := MaxMissRate(suc,mis);
( [0.3 < rate] -> s!Congestion
[1 [0.1 < rate <=0.3] -> s!Tolerable
[ [rate <= 0.1] —> s!Stable
endvar
endloop
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Fig.2 Dynamic switching mechanism.
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Table 6 Example of QualityDef.Part for controlling
timing resolution in video playbacks.

QualityDef.Part[v,c,r,q]l (P:time, i:int): exit :=
loop
q!i?qt:int;
[
([qt==11->(v!Draw@?t [t<P];
r!i!'Success; wait(P-t)
[> wait(P); r'id!Miss )

[ [qt==2]1->(v!Skip@?t1[t1<2+P];
v!Draw@?t2[t1+t2<=2%P] ;
rlilSuccess; wait(2¥P-t1-t2)

[> wait(2*P); r!id!Miss )
endloop
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Table 7 Example of TimingPart for Inter-media

synchronization.

Mediasynch([v1l,v2,v3](P1, P2, P3, skew: time):=
loop
var t1:=0, t2:=0, t3:=0: time in
[t1+P1-Min(t2,t3) <= skew]->
vilany; ?7tl:=t1+P1
[1 [t2+P2-Min(t1,t3) <= skew]->
v2'any; ?7t2:=t2+P2
[1 [t3+P3-Min(t1,t2) <= skew]->
v3lany; ?t3:=t3+P3
endvar
endloop
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Table 8 Maximum frame rates.

(a) QOS-SMIL (c)y 0000 LOTOS (by COO+00D0O0DODO

gooooo oooooooo
ooo n=1 n=2 n=3 n=1 n=2 n=3 n=1 n=2 n=3
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176 x 120 114.92 57.06 36.76 126.11 61.78 40.20 143.09 70.36 45.32
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Fig.3 Skew deviation in inter-media synchronization.
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Fig.4 Performance of media-scaling and inter-media synchronization.
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