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ABSTRACT

The Synchronized Multimedia Integration Language (SMIL), recommended by the World Wide Web
Consortium (W3C) in 1998, is an XML-based declarative language to synchronize and present multimedia
documents. SMIL can create new multimedia data integrating various types of multimedia objects which
exist separately such as text, video, graphics and audio. It can support synchronization of multimedia
data which are limited in current HTML-based Web technology. For its popularity, it is required to develop
a multimedia server guaranteeing Quality of Service (QoS), authoring tool and player. For developing
a SMIL authoring tool and player, the technologies are essentially required to read and analyze a SMIL
document and to play synchronized various types of media objects in a timeline. In this paper, we describe
a design and implementation of an event processor which supports SMIL 2.0 timing model. Moreover,
we also develop a SMIL 2.0 player using the proposed event processor. This will facilitate the play of
SMIL contents, so that it can contribute to the prosperity of SMIL technology. It is possible to reuse
in various language profiles defined in the SMIL standard. This player is expected to be utilized in other
standard integrating SMIL such as XHTML+SMIL and SMIL Animation.
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<smil xmins="http://www.w3.0rg/2001/SMIL20/Language”>
<head>
<layout><region id="left” top="0" Ileft="0" height="240"
width="320" /></layout>
</head>
<body>
<par begin="2s" end="20s">
<img id="foo” src="smilejpg" region="left” dur="3s"/>
</par>
</body>
</smil>
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<par>
<video id="A” dur="8s" repeat="3" />
<img id="B” begin="A begin” dur="5s" />

</par>
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<'ELEMENT event ( item* ) >
<IELEMENT item ( #PCDATA } >
<!ATTLIST item
from CDATA #REQUIRED
fromKind  (beginEvent | endEvent | activatesEvent) “beginEvent”
to CDATA #REQUIRED
toKind  (begin | end) “begin”

o 3. Event EME ¥ DTD

@ from : Q&1 Y= o2 F&

@ fromKind : 9] o]® A|7tel] =33 Y=
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: begin, end, dur
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rSl fr
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<par id="group”>
<img id=“smile” dur="5s" repeatCount="2" />
<video id="vid" begin="“smile.endEvent” />
<img id=“frown” dur="3s” />

</par>

o 4(a). O[HIE 2|& AjZto| Zl=E SMIL M9 of

<par 1d="group” begin="0" end="INDEFINITE" dur="INDEFINITE" isLock="F">
<img id="smile” dur="5" repeatCount="7" begin="0" end="10" isLock="T" />
<ideo id=“id" Degin="UNRESOLVED" dur="5" end="UNRESOLVED
isLock="T" />
<img id="frown” dur="3s" begin="0" end="3" isLock="T" />

<rar>

ol 4(b). Prefetch ScheduleZ =351 L+ 5, XM
SMIL M
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£ SMIL #419l oM E & 8 A7} shvirte] §l7]
g & <item>84 & ST AT £ 9
& “smile” 8.4 (from)7} F & (fromKind)= 9, 1
“vid” 84(to)9] A&} Al ZHtoKind)oll 9 &
< RS e

MR
£

<event>
<item from="smile” to="vid" fromKind="endEvent” toKind="begin" />
</event>

o 5. Prefetch Schedule® sl ¢ H MM=E=

Event 24
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38 1. A2 FHE

@ Time Manager : Zr v]t]o] 24 50] 71220
2 Mg A QA F dEsie Al7S B

@ Play Manager : E}o]ME Felsty, ol 7 A
7t AL o] 83t AA AYE Ay

® Media Manager : 71232 vjtjo] 2 425 #g

B A 2E S o] &3t SMIL EA7F A4 H =

AL 7t9d] AHEE oS3 2o AR} e
SMIL £A41& A9}, 1 F 4= Parse Manager©ll
ols) 18X 3, A9 &7 o118, 1915 HALSHA
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2 JUAES #4330 4, Layout Managers
B3 A 7&4% region £425& A1 ALS
A 2 33 ARE AAIY oo E Time
ManagerE §3f 2zt vitjo], A|t 2§ &AM At
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<smil xmins="http://www.w3.0rg/2001/SMIL20/Language”>
<head>
ayout id="a">
<root-layout id="SMIL_Example” width="640" height="480" />
<region id="left” top="0" left="0" height="240" width="320" />
<region id="right" top="0" left="320" height="240" width="320" />
<region id="bottom” top="240" left="160" height="240" width="320" />
<Sayout>
</head>
<body>
<seq id="first” begin="2s" end="20s">
<img id="foo" src="smilejpg” region="left” dur="5s" />
<img id="bar" src="frownjpg” region="right” begin="2s" end="5s" />
<img id="copy” src="smilejpg" region="bottom” />
<seq>
</body>
<fsmil>

ofl 6. DHE AIZH2 0133 S713 A Hol| AL2E SMIL B4

471 g 3 i3 e <layout> &

a2 Wl el lE AR o], WA ¥ Av)=
640480 o] 31, ZF FFL <region> 8 Aof u}lz} )
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<smil xmlns="http://www.w3.0rg/2001/SMIL20/Language™>
<head>
<layout id="a">
<root-layout id="SMIL_Example” width="640" height="480" />
<region id="left" top="0" left="0" height="240" width="320" />
<region id="right” top="0" left="320" height="240" width="320" />
<region id="bottom” top="240" left="0" height="240" width="320" />
</layout>
<thead>
<body>
<par dur=“20s">
<img id="foo” end="10s" />
<video id="bar" begin="foo.beginEvent” />
<img id="copy” begin="foo.activateEvent” />
</par>
</body>
<fsmil>

o 7. OJHIE SIF AIZHE 0123 575} &lEo] AHBE SMIL
24

ofl Prefetch Schedule @77} &3 8 Fo SMIL #
A7k A TR Bt oht oW E EAE 44,

AYHE FH L AHRE “foo” 2AE 0ZTEH
10Z71 A AAo] 13yATt o] w) “foo” L A7t Al
HE ol flES} HAHE “copy” 849 AAo] Al F
gk w3, “foo” £47F AN H I YE ) vhs
2 F¢o] A -E A= activateEvent7} A
3t “copy” 8471 AP oW E 2] 7])E o] &
ale] QAL 3 23 o 81 28 Event 2X7F $7
Al A

% 3& B ALEE ol gete AAstE AR F
o] A A&7} “foo” 8491 Bt el YF 9 =

<event>
<item from="Too” to="bar” fromKind="beginEvent" toKind="begin" />
<item from="foo” to="copy” fromKind="activateEvent” toKind="begin” />
<fevent>

ol 8. O#IE o\ AjZH2 0|8t S7|8 Aol M4 of
HE 2o

Mouse Click
3 3. o|fHE ofE AZIE ol Zs 718

nz

ol A sh,

OPg 2R S R E RYF Y OF
< w2 £9% % e 2¥d
“activateEvent”7} 2 A§3l T o] O3} oJHIERE A
A=o] Q19 “copy” L4V} 3HH ] AZ o RE
Vel "ok wheba oWl E o & Ate] X
29 AAAME ol E M 7\7t SutaA Zs
st A EdE A4S & Utk

4.4 45 v

a4 REH e HEHA AY =FEA
RealNetworksAF2] RealOne player®}t OratrixAt<]
GRINS playerg ©]-83t9 SMIL9] Azt 2l & A
HE 4E3EA B A FER o] Bius
B3t}

A AAE A7 2E 84S0 EHo FAE
Qo 99} 22 EAME A3t Bt o] F419
A8 #g5 AFHE ) BE <seq> 849 F
A 24 F WA <par> 249 Hio] U o]
o] A] “image2” 847} A= o] 3z Hol B Ao
Tt o] EAME 0)R3Y ARE Y3 £ HA,
RealOne player= 9233 RAa 2L 23 g BoF
AA T GRINS playere 138 Z7E RAFA &
At GRINS playerol A& <par> 249 £3jo] &
&5 uhe A B9 A o] E8 50| “image2” s
8¢ £ F gk
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<body>
<seq 1d="cont]™>
<par id="cont2">
<video id="videol" region="left" src="videos/GLOBE.AVI" />
<img id="imagel” region="right" src="images/frownjpg" end="3s"/>
<fpar>
<img id="image?" region="bonus” src="images/smile.jpg" end="3s"/>
<fseq>
</body>

of 9. Azt OF 2450| &&=l 7YE SMIL M

7[BH o R dmg> L4y BEES AAon=E
dur £ BAISHA F2W “EAHA” A A7t
L 0x2 943514 "o} a3 HAE BA 9 39
dur 42 JeltA] kg end /44§ ©] -85
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Ao 2 Hold EFE AR LEoIAM BAE B A <]

AN AAY7E SutE2A) &S & F 3tk

(mvisible)

J8 4. Al 2F 2480| Eg=o] TAE SMIL A2
A% Aot

FAAZ g2Es 2 AL o 109 EAeA B
£ nhel o] oWl E & A7t XA = A
S-oltt. gutE A3 FAHL 0x] Ao] AFHA
2 vl 2 “imagel” 9] A&} F718ko] 78-S E HITIL
8242l “videol”o] 43 = ofof gt} SHA T o] AJH
o “videol”] % 2429 <par> L4} o} A3
A &gty df Fo “videol” & 3H o] el 5= ¢l
t} 3% %4 “par00”9] APo] AXHH BZA
“videol”x BHol BY = A FHH HlY L 7ol
A 3%7F A AFARE A FEolof it
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playero Al 282 A% E Ho FYA RealOne
playerdl e & ZA#E HAFUAY. RealOne
player®) 7<%, ¥lti2 249 “videol”& oldl A4
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<body>
<seq 1d="segl0">
<img id="imagel" src="smilejpg" region="left" dur ="3s" />
<par id="par((">
<img id="image?" src="frownjpg" region="right" dur="3s" />
<video id="videol” src="nistmpg" region="bonus" begin=
"imagel begin” dur="5s" />
<fpar>
<img id="image3" src="smile,jpg" region="left" begin="2s" dur ="5s" />
<fse>

<ﬁ)ody >
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