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Structured Information Modeling and Query Method
for SMIL Documents

Eunsook Ryu*, Kviho Lee”, Kyuchul Lee'""

ABSTRACT

The SMIL(Synchronized Multimedia Integration Language) documents are represented as logical
structure information, spatial layout structure information, temporal synchronization structure information
and hyperlink structure information, according as the structural characteristics of SMIL documents based
on XML. This paper proposes the effective modeling and query method for the multi-structure information
of inherent SMIL documents. In particular, we present the object-oriented modeling by using UML class
diagram in order to represent the objects classes for the structured information of SMIL documents, and
the hierarchical structure and the relationships for the objects classes. In addition, the objects classes
definition is specified in compliance with SQL3 for database standard language. We also propose the access
method and the query representation for hierarchical structure in order to retrieve efficiently the structural
objects of SMIL documents.
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<smil>
<head>
<meta name="title” content="°g3} " />
<meta name="author” content="%<%" />
<layout>
<root-layout background-color="black” height="570"

width="500" />
<region id="VideoChannel” title="VideoChannel”
left="90" top="20" height="250" width="400" />
<region id="PixChannel” title="PixChannel”
left="30" top="290" height="250" width="200" />
<region id="TextChannel” title="TextChannel”
left="250" top="290" height="250" width="200" />
</layout>
</head> Hjol A AR
<body>
<par>
<seq>
<a href="smill\indexl.smi" show="new">
<video id="Videol” title= "& &} "
region="VideoChannel” src="3 3 avi” dur="5s" />
<fa>
<video id="Video?" title= "Wtz o}#) g}
region="VideoChannel” src="¢j] ¥ avi"
dur="150s" />
</seq>
<img id="Image" title="¥ A ¥" region="PixChannel”
sre="poster.jpg” begin="5s" dur="150s"/>
<seq >
<text id="Textl” title= "ZZ 4"
region="TextChannel” src="2tE % B 1.txt"
begin="7" dur="23s" />
<text id="Text2" title= "4 7"
region="TextChannel” src="2}% % 12 txt"
begin="2s" dur="123s" />
</seq>
</par> utje] Ao FARYR
</body>
</smil>
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A vlolEl 2FA SQL2E #3343 Aol = A,
wA dloleiw o] Al2Rl3} AH Ae Al 2w &
e FEIEE AL FFolt) SQL3Y 713 &2
532 AR 89 vloje Ebd (user-defined data
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Data Type:tADT) 7153 NHEY-+HEY A=
TZE Adste], YA AF AdY et A
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CREATE TYPE SmilDocStructure AS

( doclD String,
nodelD String,
docName String,

docPointer  String

) INSTANTIABLE NOT FINAL

METHOD setNodeID(docID String)
RETURNS String,

METHOD getParentNode(docID String, nodelD String)
RETURNS String,

METHOD getChildNode(docID String, nodelD String)
RETURNS String MULTISET,

METHOD getSiblingNode(docID String,nodelD String)
RETURNS String MULTISET

CREATE TYPE Meta UNDER SmilDocStructure AS
( name String,
content String,
) INSTANTIABLE FINAL

CREATE TYPE Logical UNDER SmilDocStructure
AS
( id String,
elements LogicalElemet MULTISET
) INSTANTIABLE NOT FINAL

CREATE TYPE Layout UNDER SmilDocStructure
AS
( id String,
type String,
regions Region MULTISET,

rootLayout Root_Layout
)} INSTANTIABLE NOT FINAL

CREATE TYPE Synch UNDER SmilDocStructure AS
(  synchTypes SynchType,

begin ClockValue,

end ClockValue,

dur ClockValue,
repeat Integer,

regions Region,

id String

seqs Seq MULTISET
pars Par MULTISET

) INSTANTIABLE NOT FINAL

CREATE TYPE Hyperlink UNDER SmilDocStructure
AS

(  href Url,
show String,
id String,

a2l 9. SMIL M9l ok 7= HEE X8| /8t Bl

HolE

E19e 7FX 2 97] @& “NOT FINAL” &4 o]
HA o] vk w3 Wl A WlA=Ert FolEo 9l
£, &3] getChildNode() ¢} getSiblingNode() #l4&

c9 ¥ MULTISET Bgle2 o5l ¢
. MULTISET B}9)2 SQL3°] %0 Ad 5=
ol A A FE o Feltt. Logical, Layout, Synch,
Hyperlink €S E5F 53 =d S s o=
FREES 283 7] Wi 9] “NOT FINAL”
&do) HAE Qo

Logical ElYl¢]  elements
MULTISET 8} 2] LogicalElement £9|¢lo. 2 A
ol Ho] gl =, Layout Q€] region HEF
E+ MULTISET el 2] Region =H|Qlog2 9
o} glen Root_Layout EWALE zZE
rootLayout NEFEZ}L FolH o gl

53], AI7tA 5713t 72 E A Y FYgE &
HEHE, Synch 8142 §7182 vicjo] A A
AZba, YA, By AIES Y ERRES
o] A F =™, Par =v¢1 7} Seq =H|¢lo 2 AR
HEHREESE ATFo2N vt]o] AR 57
3 BAE A= AASE HER B357] 98
AFH}t. 25}, LogicalElement, Root_Layout,
Region, Media, Par, Seq E3 2% 13 99 BAH
BoEd vt = HojE 5 ok E=F, SMIL
1.0 Bl & d=jHE] £4E0] 11 99 B§Y
BYFd e FrrE ¢ Uk

JEFHEE

4. SMIL EM2 &Y
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EE3s Aol asith £ =E8dME
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2.2 nodelD7} # @ == AFo 2R 3 AW
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X HE D (bit string) el 2] nodelDE AF
3, 3 =2 JHEE FEA HUE o] =9
HA ==y 24 s Bhd 87420 == F7}
HoZ BT 7 WA It} o & E9, FE k=9

nodelD7} 00008t & uf) o] FE R =29] 214 &

=71 Alel gz 9] nodelDE 000 000", 000 001,
000 010" ] ©t}. w7 A 2 nodelD7} ‘000 001'Y

o A A XA == 000 001 010°9) nodelD
g Fo92A 8o tex, A =2 gy gsE

nodelD®} HIE Zo]& 39 w42 Fr)stA o)
A& FE kEd] Fo5E nodelDY WE Zo|oj
et ZF de M REE = Je =29 Er F
8 Zolth

2 =FodAMe o83 nodelDE o] &3] SMIL

XY AF P2 U H2 A4z e vix

=, & getParentNode, getChildNode, getSiblingNode

HAEE AFSY. getParentNode WA= o]

LB HR L8 J3le vhEeld getChildNode
HAEE R 22 getSiblingNodes 34 ==

E& Tt itk el o9} g vlAsE
o]-§3tH, date AF 7R =8 F7F AE9
A2 glol 21e s Aoz 24 HEE 4 Utk &
Hisd tig Hole g7 2o

A9 1 : getParentNode(docID, nodelD)
= shift_right(nodelD, k) o >]A],
“docID : ¢/°]9] SMIL #4] ID
*nodelD : AlF& 7R = 99
o xz Ip
ck AHE PoH FE -x=9 b
E o]
- shift_right - 9] &l nodelD & k &
LEZESZ shift
9] 2 getChildNode(docID, nodelD)
= shift_left(nodelD, k) & 7]A],
“docID : ¢/9]9] SMIL &#4] ID
nodelD : |5 FE4 e 99
o =z D
sk AEo] HoEH EE rEo) b

Mo & it do

SMIL 2M9l 3= 3% 29 3 H34 301

E gof

- shift_left : F0]Z nodelD & k2t
7 g&oZ shift

A9l 3 : getSiblingNode(docID, nodelD)

= shift_left(shift_right(nodelD, k),
k) o 714,

s docID : ¢/9]9] SMIL #A4] ID

- nodelD : A5 72400 e 99
o == ID

ko ASo] BojH FE =9 4]

E o]

getParentNode$} getChildNode, getSiblingNode
HAEE B9 SmilDocStructured] WAL g #AE
"HrH2 ¥ 8,9). YntH o2 MA X H o] ghu o] &
AME ol TR A8 B A Fof 2u-
2 gibek Y Aink)E S AHEEANEH o]
24 EE &R =85S FIE7] HsiME 1L Ao

J U4eE EE =EEL FTdol slBE tiaa

4.2 SMIL M9 CIE 7 d4

Sl A Aeke SMIL 49 o5 72 AR E
71dto g thekgt e SMIL EAE #Aag 2= 9
9

i

To2 OAl Aol . dE 54,
SmilDocStructure Bt 3} o]e] AHEYQ Layout
ES HolEE Hostd v 2t}
CREATE TABLE T _SmilDocStructure
OF SmilDocStructure ...
CREATE TABLE T_Layout
OF Layout UNDER T _SmilDocStructure ...

lo]% 0|82 WS BE B HRES ¥lo]
2 Fogcn AR e 49 3L P2 Yuo
o) A2 ERET &, =28 72 Yu e
% B33 T2 Pu A, AA Tz Wn A9
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gl A T2 YRE 2R BF A9E 7}
SETR 2 4 At Gee 4 P2 JuEz B Y
e RS

= FR AR VA g nH Ao F
7 YeE ZE smil EAE oty ZAe o]
3le}’= A9+ T_SmilDocStructure®}t T_Logical
HolE & o]83le 3T FRE AN & Qi) o
o} 2ol =EA FE JHE HolEE o] 83 HAg
g3 FR AR Jv ot & 4 it Ao A4
2 7M™ docName#} docPointer S E&] H-E+ 3
2 SMIL #4192 54 o] &7} o) ggo) AA= A%
H 2e e 28 220 aAgA Zag
A A4 SMIL #4118 ZAH oldE = =
Edololrt AZ o] oW ZAH Mo 75
stth o7iM e A A AE 2 H2 4
Rko] ALgHrt.

SELECT s.docName, s.docPointer

FROM T_SmilDocStructure s, T_Logical g

WHERE s.doclD = g.docID AND g.elements.id
IN ('3, ‘ol H’) AND
g.getChildNode(g.docID, g.nodelD){(1] =
(SELECT e.nodelD
FROM T_LogicalEllement e
WHERE eid='#1");

I F2 AR 7N A9 “vtjoirt M=
overlayHo] ZjAgo|dH= SMIL #ME Zo}
g7 et 22 Ao “3ef slvic g EEEo =g
Ad o] A== SMIL £AM & ztole}’s)} 2 A&
g & Atk o2& F 94 Aol 4 & el o

SELECT s.docName, s.docPointer

FROM  T_SmilDocStructure s, T_Layout 1

WHERE s.docID = ldocID AND
COUNT(1.regions) = 3

« A7ZHH FZ2 AR 7w Aol SMIL ¥4 ¥
F2 P w23 5718 £4& AN F de 29
g ouj3tt. 7N E AF T2 FI Aol AHg
gk 52 ol o o & yeta gloh

@ “AEo] ‘WAL A L) BT 2o} FA el
go] A utjo]g ol o) Ao o

SELECT sy.pars.medias.docName,

sy.pars.medias.docPointer
FROM T_SmilDocStructure s,
T_Synch sy, T_Media m
WHERE s.docID = sy.doc!D AND
sy.docID = m.docID AND
miitle = “BA AL AND
m.mediaType = “video” AND
sy.synchType = “par” AND
m.pars.nodelD IN sy.pars.nodelD;
@ “AFEY H2E o] T olAEHE
mltjolg Zolet's] Ao o

SELECT sy.seqs.medias.docName,
sy.seqs.medias.docPointer
FROM  T_SmilDocStructure s,
T_Synch sy, T_Media m
WHERE s.doclD = sy.docID AND
sy.docID = m.docID AND
m.title = “ZF4A™” AND
m.mediaType = “text” AND
sy.segs.nodelD IN
m.getSiblingNode(m.doclD,
m.nodelD) AND
sy.synchType = “seq” AND
sy.seqs.nodelD > m.nodelD;
@ “300& o] ZElAH oA AEE A 9
4 BAME Folgto] 49 4
SELECT s.docName, s.docPointer
FROM  T_SmilDocStructure s, T_Media m
WHERE s.docID = m.docID AND
m.mediaType = “video” AND
m.dur = 300;

cSo)BYa 72 AR su A “Qstel
SMIL £4 014 3o H 250} Uk vleolg A4
ste e 2e A9 d solnna 7= PR Qe
A2 2 4 9t Bee ol B Ao T nAF
W gleh,

SELECT h.medias.docName,
h.medias.docPointer

FROM  T_SmilDocStructure s,
T_Hyperlink h, T_Meta m

WHERE s.docID = h.docID AND



h.docID = m.docID AND
m.name = “title” AND
m.content like “% 93 31%” ;
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