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Abstract

SMIL(Synchronized Multimedia Integration Language) allows multimedia objects into a
synchronized multimedia presentation. In this paper, I propose modeling rules, formal
models, modeling function and an algorithm for SMIL documents using use case diagram
and sequence diagram of UML(Unified Modeling Language)to Develop for SMIL Documents
Editor. It will be used the use case diagram and collaboration diagram for object-oriented
visualizing tool to describe the temporal behavior of the presentation. The main
contribution of this paper is that developers of SMIL documents editor easily generate
them using this rules and algorithm. And, the formal models and modeling functions
p_rovivde an environment for processing object-oriented. documents.
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198639 AFE(1) SGML(Standard Generalized
Markup Language)9] 71%5& W% B3sln o] s}
£ AZE0] o] Sol3ix] &g ®ut ohel JEHuS
2302 3] ool UEY o] HHI2E AR AYA
w2y aslsld, SGMLY BRR 715g Pz,
HTMLY #A48¢ F7KF XML (eXtensible Markup
Language) (2] 5% $-8 53 2 dE, =7
HE, JdElEE A £ sl 54 (flexibility) S e
H, 2 FolA geln|do] XML 74t $-822 SMILe] 3
t} SMILS QEjdlols 2 FA9 48 A5E ¥l o}
Uz} slolHga 715-E 3718l ®2A § 71 Wées
ol53ln, B S FrIsATH4).

gy SMIL 48 el 9§ B2 =4 &
Zedolst A ¥ty W 5JXF SMIL BME
MFerl7 73 ofzdd Aol 53] A AERlEe
o] AlZkf W mitiejE 7o) BAE sl B,
AEAE 2ol 25E 22318 ARREA oot 4 ol
golalx] git} watd, £ d3E UMLE o|&3ld SMIL
BA B7E Adshed "3 viFd(visual) 29
LI N = '

B =Fe UMLE o838 SMIL &A1& ANz gao
2 %713 293% ] fsled SMIL #A9 848
UMLS AHE AW, &4, 88, FEla toloay 84
APINAE AV FEES Fddla, o] FAEd o3 ®
923 &4 dolojadS Holguola A7|vt2 B#HsL]
8 SMIL &A49] 571 Bz, A g, sle]s3d32 B
o] g ztzke] B4 ndg Hostm, SMIL EA49 A&
AH tlelolad, A dolojndle] #¥d Y rE
Aoz BExe] 72E Hlm, AIANE F URE F
pit=

=3 AP FHEY e SMIL £4M% UML AR At
d, €4, 99 tolojagez YY3ke AW dnesS
Ajkeitt aelm, SMIL 249l &4 tlelojagdiezie
o232 F25 Fix tolojaie Adstn doleH
ol2 27letE AAslnA ¥4 BdE AUsAt. o2

£ 2ol 29Y Bt 98 71E Yeleltol dol
W] Qe 713l oA ulm, e

o

I, 2 o+

2874 SGML DTDE 2933l whiege F2%
(Structure Diagram)(5)% XOMT(eXtended Object
Modeling Technique) tholel2#(5), UML 22 tio]
0}13(Class Diagram)(6]°] lth. ==& 7F¢ de
AHeEE Whog Eg pXRd JdHEES] #AE R
Pk, XOMTS UML Fejx tholojasie Al 3=
£ veplie A4 2d3o=2 DIDE Zilx teolojaiie
2 APIAZIT weld, o5 o|83le] SMILE 2das
A =Hd A F71el sejHP 3 BEE 471 Yk

XMLl #% 2oz UML ¥l telojads o
88 uhflo] SIATHT] olE o83, XML #HE< W2
Ak 54 B o8] B2 Helsle & SMILS 24
gl = Amed Hd3 2dye PG Rl
kb, XMLol thg Sdl2 dolejaiielxis SMILA
F3E Az AEE T8 23S A4ER @) e
ojt},

(10)ld AP HyTime BX T2 veolojazie
HyTime “lE2FE/} ¥y, 328 dejHE) IDREF
JEdHEES AZdske HAHL EAshY o= 4% 717t
Bt Pag Agdke 5 ALY 384 wE selEzga
e BHEA Rehs @3] ot

=3 dejuir]e] Holeg] dojgwo|xaske WA o
@ dejulre] dlojele] A . FHA B4 RedE Hol
g 2dgat Ahgatel ookl el Fejel gl A%
Ade) tig A7t $AHHoz "asit 2 oldolEe
718 Axe Ao Az & Aol BHE ARdES] A
el o) FAY wjol 5L T AFelA s A
A3 FAED) Firefly 29& ARIS T o] AR
xo2 FEsin A ddn Al Aelel #AE bl
(labeled) ¥ 7Hd(edge) o8 FHshe wWHo2M Al @
AZ BEP. TPN 22 Alleno] B2J3 1371719 Al
7t BAC ojs) virieizte] At FEE A HEUES
olg3le] FHF zelolw, wlojze] A FERE HA
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NET = Q) e At & 2R P9 WA 4
8 voe A 2

olst o] 7128 A7EE SMILY 7b F2E 54
A 57138 Baske 2Ud e AQH v gle
o, selnyag ASels e Aol Dolube 5 o
W e P AQeA Fakn ge Ageld o
ehq, SMIL A9l A $718ke 22 et 790
U Seldya BAS BUY 4 Ut A2e =1 9
3,

W, B A7 UML) AHAEL $(View)l Abg
Rl €4, §Y delolay adn, wel Hel Fhx
tololage ol8dle] SMIL B9l AASE 32, 2%
29 $715 2 ¥ PAE Yehin 2o tololage
B = WA A4 BUYRt. 3 SMIL B4
S0l WA NS 715k Spoloig el el 34 2w
Agkslel, AAe] WY 4 Fol BE BIY Y5 AL
sof B4 72 so}, B, WY S 5 Bt

M. SMIL SA12F UML

2 Folle SMIL 24l 71249 #ask UMLe o
8 A et

3.1 SMIL £A

SMIL &A1& 71&2 HTML 5 SllHH2ES 93
upag] dofelA ohgAl agid Hejnjtie] glolHE Zhe
AIZEQ 571 BAE BAE e XML 7] lejeld},

3.1.1 {head) Ei

Aol wel Ak Az B3 R dig ehae]
o}, d7]oll= velmeta) ABHES} (switch)t (layout)
BlSo] T3],

@ dlayout) Ef2 : A9 (body) ¢t J2HET] of
H P2 ol E AR}

® (region) BT : w|tie] A d=|HES] 9%, 27
TS Aot

® (switch) Ef : A=l dUES] e 743t
EE aictl, g slel deHE F shigle] Mg
o} o] Bz (body) UM = AR 7hs8it),

3.1.2 {body> B2
A ARV 472 P53 ddE FRE P d
HECI(10].

® olciof e ¢ FTe] AAE vehie dedEEA,
(ref), {animation), <{(audio), {img), <{video),
(text), (textstream)Fo) oloj] %7t}

@ 7] g : AR 718 f8M AMgHed,
(par) B LB E] Aol 2L A7l 55
Ho2 YoURE sFn, (seq) HI1x dUES
A Eo] ARMHQ #AE RTE FE,

@ sto|Ha ez @ dloAFP A} APE Hlae (ad9
(anchor)7} itk <(a)e HTMLY (a) ej1s} uj$
fARE Aog ST vidde] 2lhx Aol s Al
NHFE £ AR |37 7Hestes o] Hu,
(anchor) Bl (a)9} o] slojnza denEs]
U Folg 7IEet 3 o) 2, E3] A 39l 4]
oo ge= slelrF 2 4A4-& AHY 4 Uch8).

32 UML

UML(Unified Modeling Language) Al2819] Az
e WM HoFe FEE Hosked, 49 RER2
A2ElE A2 g BN HeFn oA BEY &
Qi tlelojae] EAF a1 Fo] EAQ Aoz
AREAtE Feb =2ld 7 E B 7 sth2).

3.2.1 AR Al clojo{a#

ARGALE clolo] 2We AjAwlel oY 3Poixjel Alxd]
o] AF3H= 715U AMEAM(Use case)ste] dEA3E U
eRdith. ARgAR tlololaie] ®Ile 9% AREARSH AME-
AIE A, 2Eln 0F 3o BAE olFeizl =
o|c}.

3.2.2 #A clojojaz

£A dolojade tE AAE Ale WA &2
ENo 28L ST Bole 2le 22 FAow SRz
Azt 38 vehlim 432e 2 A Jehad
AAE AAdE o Yehln, B4 o8 WES A1,
Hdoz @ FAxow M APM(lifeline) S EAIG
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o AAE o] A3ELL vARe] 55E T olFo
Aed. WARE A APA Alele] £3de] HA, A
o ZF(focus of control) Zol7} 21 AAZtE Eokom
{7} FEeRs ARIE Yepdct

T2 £A telojaiely B8 rbed $EES U
st A (11).

@ At AlMixi(event identifier) : WIAIAI7} dolue
ARAE A2 W gaF AExleld)

® AjZt AMBHtime constraint) : AFdE(events) Aol
o & v AR Vel o A7 A7 Fesi

@ Peer-to-peer MIMX|(message) : 3h1el AFe §
g oA E 97 shie] AAe] Bt

@ Broadcast BAIX} : shte] Aol Bz wAlA]
£ it o]del e A A FAle Bl

323 #3 clolojay

WY telolzde £4) Telolagst 22 PRE 2o
o oaAe eMuche AdE A9 3H F2el 248
243 ook Hep, ¥ telolade AAS, IF Al
of Y2z, delw, AAE el FnLe AANE SAH

2 s F

3.2.4 a4 clojolay

Y~ tolojade F29) A, 1Hn a5 U
FAE AHQ 722 Jepit), Flate ZHL o8, of
EFRE g2E, oudold g2E {EoR FAER 2
gan, EY2E o] A F UEHQY Ao Yyt B
7} g, oA ‘A'E IR

IV. SMILe| Zx =gz

2 42 SMIL BME A4 XgHez Friskslr] g3l
SMIL MZ5E UMLES AW w3la g2 md AMg
dnaZE, 2n AM 298 Vel

41 At 3|

SMIL #M2%E UML AH Al 3 &4 oolojge
ARsE7] iAokt ol Hefg.

(Hel 1) SMIL 249 <head)st (body) F-E(EHIZ,
£4)& 42 UML AR At delolzds
&4 tlololade] ax2 AbJdr

4.1.1 A2 Al cjoloj a3y

BAY <head) ol &3he Blav $HEL A A
# tolojigle] 9AF0] Hrth old WY AL tsH
2t}

(578 1) (channel)°l\} (region) B}Z19] 44 ide A
4 Al#l(Use case)9] ol8°] "t & 99
(region)®] 7N&FLF AR AbE(Use case)E
uhEolx Zh 98 ¥xo Ax2A et

ol 1) ¢head)

{layout)

{region id="a" top="60" /)
{region id="b" top="100" /)
{/layout)

{/head)

2] 1. o el AR Al cloloia
Fig. 1 Use case diagram of example 1)

412 &M clojoja
4.1.149) 7 A% ARl gisl ©4 thololade 4]
g % 9k
e &4 thololael tgt FESeth
® ojciof & : mile] Bt slolFE A Bl £4
tolojael AAE PPk olo) U@ FAL T
23} 2},

(78 2) 4 “src'v “href © AAE AR

l ail 2) (a href ="http://www.cwi.nl/some.smi”) J
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o 4) (seq)

(audio src="joe-audio”/}
audio src="tim-text"/)
{audio src="sam-audio”/)
{/seq)

Jdwww . ewi.nisome. smi

audio ext auul
| e [ e ] [ samauia ]
a8 2. o 2)2] &M clojoj7y seq(sre) : :
Fig. 2 Sequence diagram of example 2) * ! :

seq(sre)

(78 3) &4 “dure AZREe] "@d o &4 : L seqr
‘begin’, ‘end’ 7} Yo A$ AAGL :
“{dur = end - begin}" °|t}.

@ 57| 83 : F7] Elas v FeE AR ~ TR 401 4)9) $A clojola
olo] g Fae ew 2o Fig. 4 Sequence diagram of example 4)

(73] 4) {par) BA2E broadcast A7} 913 (seq) @ A BT : (layout)e]u} vitie] BlaE Nt 4 gl=
B)2 peer-to-peer WIAIX Hejs} €} o Rog o3 o] Fejgirt
71, broadeast. peer-to-peer NAIE 2% (34 5) (switch) HE temp(YA) AdNE B
# par(sro), seq(sre)7t €k YA AAe (switch), (fswitch) Atelol 1

7 = 5 22 I A= o z
o 3) (pary fh: jlﬂ o]z‘ A NG HAE
{audio src="audio.rm"/) Heoll gl
(video src="video.rm’/) ol 5) {switch)
{textstream src="stockticker.rtx"/) audio src="joe-audio-english”
{/par) system-language ="en” /)
(audio src="joe-audio-korean”
system-language ="kr” /)
{/switch)
audi.rm videa.rm stockticker.rix
parisr)_ ; ; [Eme - feenime )
« par(sre) X , 5
E par(src) , E
: : ’U 8 5. off 5)e] &=A{ clojojz

; Fig. 5 Sequence diagram of example 5

I8 3. o 3)9f =A{ clojoja -
Fig. 3 Sequence diagram of example 3) @ sjolm33 e : dolHHA g2 (@)} (anchor)
o] A%e HAR gHE 2o} (anchor)d] AL
34 “coords’®} “begin”, “end” Ftel tidt Hzls) F
L8,
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(7% 6) (a) Hlae AT AFe] WAAE Buin T
wher),

ol 6) (a href="http://www.cwi.nl/som.smi")
{video src="rtsp://foo.com/graph.imf:
region="1_window/n)
{/a)

sp.fffoa.comigraph imil I ttp.J) Usom . smi

athref) E

return

T3 6. o 6)2 =A clojoIa

Fig. 6 Sequence diagram of example 6)

(75 7) <anchor) Bl #F Aol AN E B
"”“:} 24 “pegins' ¥} ‘end7} EAERe A
£ “{end - begin}” AFxAE et

¢l 7)

{video src="http://www.w3.org/CoolStuff”)
{anchor href="http://www.w3.org/
AudioVideo” begin="0s" end="5s"/)

{/video)

| v w3 oraiC J [ttglm w3.org/AudioVideo

anchorthref, coords)

{55}
return

- a8 7. o 7)2) =A] clojo
Fig. 7 Sequence diagram of e)gample 7

<41 2@«1 TS o8 2@ A telo

a¥E doledlol2 A7|vtE FHsh] A3 I A
AX g dojElmo]2olr AR @e &4 270t B
9E ot o1& A8 € 7H e ¥

O 1) 712 el (integer, text $)2 33 domol
1, HEHRHES FPE A = { al, a2, ...,
n}, 449 AFL 0 = {ol, 02, .... on
}elct.

O 20 44 A2 0 9 kg2 Vv = {vl, ..., vi,

vn tolth. & V 9 94 vi & nil °IA

Y dom 2 0 9 7 9480 Hz, FE

(tuple) (al :vl, ..,an: vk ) =V 9
igo] g,

OH 3) S22 Elshe] del(interpretation)€ dom
(D)ot}
9o} e ARG te g F4 rag Holda, 4 F
ojd] tjal SMIL BA4¢] dg &

4.2.1 37| B2
2R, F7] 82 {par), (seq)?] ¥F FeEoltt.

(el 2) & ( al 11 l--flan :tn )& ¥¥.

| (parallel) Elelt}. &, dom( ([ al 1l

f--lantn)) = {(al :vl, .., an

tvn, ..., an+l D vn+l ) | vi € dom(t
“1),i=1,..n120} °]c}

(Me] 3) %= ( al :tl, ..., an n J& €&

(sequence) E}delt}.

Z dom( (al :71, =+, an :tn ) ) = dom( ( al :
11, a2 :12) ) + dom( ( a2 :12, a3 113 ) )+ - +
dom( { an-1 Tn-1, an :tn ) ) = U { dom( (ai : vi

J)I1<i<nlelt

4.2.2 sfojHE3 e
thee slo]gE A (a)Y} {anchor) Ei2s} FAE F<
ojg},

(Mol 4) BZ (a :1)oM a7t ‘HREF o|d 34 g}
Qoltt, & dom( (a:t)) =({(a:v]
| v € dom(1) } °lt}
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43 cfolojoy =4 g

SMIL &A419l tgh AHE- Al2ls} &4 o]l 1ol el
€ e oed Zo] FoEnt o] PrEL BAY 12
€ vla, ¥3A7] 48 BFHoR A & gl old)
W& 718t Bele ot 2

O 4) AH- AR delolagiel Agke Ueln, &4
tojo]agle (T, o} #oz o|Fojar)
@, Te €A tolojade] Fgeln, &< f
T —>T: VYt €T},

431 AMg Al clojojad w4

T2 AR Al doloj 1zt wEE o),

(Mo| 5) ¥ n: U - Integer : YVu € U & AMg
Aldlg) e vepdc

4.3.2 =AM clojojazy &=
oA delolageld Al F719 slelnya Mde
XA A9 2l e R go] B

(Mol 6) T+ paro 11— f(1) 1 VL € 1= TV H
3 {paryelA] FAlol LAY
A}

("o 7) & seqo T (1) : YVt € T &AM H
TseqollA] theell 2E ANES vepdr},
(M2) 8) &4 hrefo : T — f(T) : Vt € 1= 3ol

B3 g2 (a)s} (anchor)old G A7}
S B 29 AANS Jepdo)

44 A 3}

SMIL 848 Azde) 2407 Y45l Y dolg
3 2% tololaA (MR, $M, B, 2ea thojoja
W), 2eln, ARG 25 AND,

441 o

(27 8)& Al2slo] Ygo] e SMIL 241 dlaolct,

(smil)
“‘eﬁ" tt t;/ i-basjc”
ayout type="texy/smil-bas|
channel| id='left- wdeol' Ieft— 2,0 top~ 50" /)
channel id="left-text” left="20 OD 120" /
channel id="right-video" left="150" top 50

N

channel id="right-text” left="150" top 120/
(/! Ia¥out

( )
pa{lmage src="bg" />
seq)

2 img src="graph” channel= left-vude”o”

S
{text src="graph-text” channel= “left-text”/)
</par

P33 href= “http://www.w3. org/People/
erners-Lee”)
{video src="tim-video char,)nel»—

a )(text src="tim-text” channel Ieft tegt//>>
{/par)
E/seq)
seq)

éaudlo src="joe-audio’/
aydio src="tim-audio
seq
video vd JV src "atsp://www.w3.org/video/
7/0 mpg c annel— n;ht—v:deo .
(text src—- http WWW. w3 org/vidgo, e—te)g txt”
channel ="rig t—text

{/par)
(foodys odys
T8 8. ol =233y
Fig. 8 Example program
4.4.2 oA HIOI%
M HolE& H-E23 BODY #Eo2 o]
e (& 1>t' HEAD #%#9] 3Hy Eﬂ°l-—°]‘=}
B 1. HEAD el o4 giols
Table1 Pathing table of head part
layout type text/smil-basic
id left-video
channel left 20
top 50
id left-text
channel left 20
top 120
id right-text
channel left 150
top 50
id right-text
channel left 150
top 120




168 ®E AvEfFREe m6s(2005. 7))

(E 2)& BODY #+#9] 3 Hlol&s yetdrth

¥ 2. BODY F29| il Hiolg
Table 2 Pathing table of body part

Efa
ojciof E= 391
ojtiof = z 02 9. AR Al clojo2®
7 ) == 570 Fig. 9 Use Case diagram
- ajciol
SN o
%= (2@ 98l 47e) AFE Allel oal 2z AlE £
img sre b?h delolade (2% 1003 2en, ¢A tololadse 3
, — = 4 elole} BODY ¥l ol3) g€t
img | channel eft-video ) L
car ur 608 (2% 1009 2 €4 telojadd] 3k dY ool
o shle] & Mo F
ot src graph-text 01;‘_1?@}‘_ (a8 11)3’Jro 2. :}:}——i &4 thojojade 3
chanmel efttoxt Uel d8 tolojad & A ATt
seq s href http://www.e3.org/People
/Berners-Lee
id src tim-video
par| Video channel left-video
par src tim-text
text
channel left-text
audio sfc joe-audio
seq - - -
audio src timraudio : ;
Id jV $ . 1] swaramy
, rtsp://www.w3.org/video/ e : : e
video St joe-video.mpg I3 10. A clojoj1HE
channel right-video Fig. 10 Seauence Diagrams
src | http://www.w3.org/video/
text joe-text.txt
channel right-text
4.4.3 cjojoja3

tlolojel A7)0l o8] AAHE ARSAN, &4, ¥E,
a2)m, Zelx tlolo]n3e vehi) mMd HolEe] HEAD
By oF AAEE AR Al tololade (¥ 9)¢

20 a3 11, g clolo|ladE
’ Fig. 11 Collaboration diagrams

(a8 1009 £A delojadezRE Y28 F2F
Zaj2 dolo|aRg AT Had gt &4 tlelol
% Aol dXAlE eu#olAle] HH, zt ZeaE V1R ©

Z¢) ~(Image, Video, Audio, Text ¥)EHE &S
=t

nE.u:
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I8 12, S clolojals
Fig. 12 Class diagrams

(¥ 1009 &4 telojagfiesly s 23,
= tolojadE AT Bad) wal £A teleja
W gl wARE eojgolMe] g, 4 Zat 7|E g
4 Z#2(Image, Video, Audio, Text 5)ZHE] A&
werh (29 12)€ 4 &4 tojol 2] gt S o}
ojo]agjolr},

444 C++ A=

2 A2RE Fex tololae] zt Sdad dig A
ANE 2290 C++ A=(cpp)E (28 13)% 22 oY)
$A(h)E (¥ 14)3% Zo] BPHQT. (7Y 12)9 2
el telolagielx "Bg' @20 i@ C++ =(Bg.cpp)
€ e 2g

// Bg

#include "Bg.h"

// Class Bg

Bg::Bg()

Bg::Bg(const Bg &right)

Bg::~Bg()

Bg & Bg::operator=(const Bg &right)

int Bg::operator=={(const Bg &right) const

int Bg::operator! =(const Bg &right) const

//##Other Operations (implementation)void Bg: :par ()

I8 13. C++ 3=
Fig. 13 C++ code

#9] Sej2o] i Fisid(Be.h)& (29 14)9} 2o}

#ifndef Bg_h
#define Bg_h 1
// Image
#include “lmage.h”
class Bg : public Image
//##% Inherits: {unnamed)%384F11FC026C
{
public:
//## Constructors (generated)
Bg():
Ba(const Bg &right):
//## Destructor (generated)
~Bg();
//#% Assignment Operation (generated)
Bg & operator={(const Bg &right):
//## Equality Operations (generated)
int operator=={(const Bg &right) const:
int operator!={(const Bg &right) const;
//#4 Other Operations (specified)
//#% Operation: par%384F11160334
void par ():
)
#endif

I3 14. sKmi
Fig. 14 Header file

45 @ 54

2 97 2dEE Frksh] g8 712 Ak u} gl
€ tEAQ Felulde] mda) wrgEQ) ARES: (Time-line)
24, Firefly 29, AZHTimed) HEWE(Petri net),
A3 B4(Object Composition) HEZUER B d79}
Hlg A3t ol2i@d 2do] tis) Welnitlo] dolg]
2o duky 712(9)(10)& FAes B a7 va
8 2 theat gt

RA, ARE B B St  47E AR It =
dolut, AlZF AlREIE ANl A7 B BE
o] 7Fsdlag Azt #A BE 5ol Fr}

4, 343 A=A, Az 21470 mde ajdoizl
o Azt FAIE AH EHs) fEd] A7 v
dur} 243 dA7) Bo gelxd, B d7E A
718 mdelng wwd 43l @Az} )

AR, $A4 AN EQ Selth. 2T el mEey)
E S A9 549 P98 FEe Ran
ol Wlal £ ATE F715E Fve AAY T
Wol Fiselne B4 %A o] Eoh

A, 3¢ FH BE Sk B AFe I A
she $48 4l IS Bl AR Al



170  #E AFHFREE HEE(2005. 7))

2 REsiEg A4 3 sEUES A 3T
FE ¥ o] Fo

TR, ARRAste] s Aacld], £ dies AMAPE
& Aol FHsE A2 AAR ¥V 7k
3 sloluyga RS xgdnz dE RddA
AYEA G AFERSe] 3EEgo] FEAoR
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