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Design and Implementation of the SMIL Authoring Tool

Dongkyoo Shin'- Dongil Shin'- Seyoung Kim'*

ABSTRACT

SMIL is a declarative markup language based on XML, which enables users to make effective multimedia presentations on the web by
synchronizing media objects. In this paper, we design and implement a SMIL authoring tool which support intuitive creation of web multimedia
documents and diverse practical use of created information. Besides, creation, management and authoring module of SMIL document, it offers
template interface depending on network bandwidth selection for general users to create multimedia presentation a convenient way. In addition,
we implement SMIL document management facility for a large number of users, by connecting SMIL contents database server.

FI19E : SMIL(Synchronized Multimedia Integration Language), XML(eXtensible Markup Language), RTP(Real-Time Transport

Protocol), RTSP(Real-Time Streaming Protocol), Multimedia Synchronization, M&=F, JMF(Java Media Framework)
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20 AXIE+ XHTML(eXtensible Hypertext Markup
Language)™ SVG(Scalable Vectors Graphic)2 E}o]
b e E3o2 AEHEY.

SMIL 202 ul3-¢ & FA¥(mark-up module set)o.&

A=, o] REd 2ntde] EA e digt oA
9 XML &8 Aodh SYMM-WGolA = SMIL 1.09)
1%, HTML, XML % SMILY /d-S S83ie=d 2
88 71€4 fal, W3C HTML-WGe] o] 2& Ful9
o2 oF BF, #F 2 Bl XHTMLZ EF3s)
. TR XML 719k doizt 7R gl €47 7153
TF3 A e olH AT J|RHeE HEg ¢ =22
B4y Add 7125 73 YUt AFE AT Zo| npa-g
715 gn2des dAdE(semantically-related) XML £
&, %4 9 &4 gattribute value)S THsHE ZEY F
FozA Aosed, RE3E vt oy sigere] A
ooty T2 e B4 S8o HAR e 7TE
A&7l fstd ol ZES AAL 3 XML /9 o
ol& APste Ag Tgth dF Sof, SMILY Ee]W
5% 7158 A9sts 2AE(scheduler)= SMIL &4 ¢
XHTML + SMIL &4 183 SVG A4l 288 5= 9]
SMIL2.02 10709 EE& Edste <o Z2see] th
2 AY3la 9len XHTML SMILe 23 7t ofy
2 SMIL ¢ioj9] Zstd HAA9 AHE HHoZ 3l
Atk SMIL 1.0 &38te] SMIL ZzjAeojd oA 9
AE B ol Ao digste e g 23 5 9l
E& fA%a Aok
SMIL &8 FHE 49 A% Hgvro 7|55& A
5] A8 AR EH, WAP ¥ % (Wireless Application Pro-
tocol Forum)¢] WML(Wireless Markup Language) %
XHTML# 2& Z2gd2 XS T3] Hsto AE
Hol A 4 Qoh. EE, SMIL 20014 AHod 10742 &
% SMIL timing %-&, content control 2%, media object
EE2 ZEd TVY 7158 AFs7] 9std ¢ dexs}
BEE 23FEA AHEE 5 3
SMIL Animation 2&-2 WBC«I SVGE cfure] & &
Fsl7]l A3 AgEo A 4 gley, iy SMIL HEL2
MPEG 4(Moving Picture Experts Group 4)o] g gl~E
BEEE % F2o=H uyH1 it

0 =2}
[

Q

ot 32 e rlo
-Vlrﬂ

Fl

(3

22 XMETPe| Jlgt gisk

A4 FAHOZ SMIL A= 448 AF 5&Ho]
T ARHY ARET A L A7) sl AYHn
Stk SMILY) #8& 919 t34 A, 448 715¢ A
A8 A desiolxe) A kg xRS A9
st g ARETE] FHsT Jom, oo Be 7]
&9 Aguie] ETAe SMILY 715 B

Agol Yen Utk SMILE o] &8 Weutje] Tajd
Hold Alxe satod FuislolA Awd dEH SMIL A
FE75e Avnd 08 gk

@ RealProducer G2 AZEF[10]: 7% HAx= A2d
SMIL AZF=F2X4 Guide® Encoder, Sample SMIL



SMIL(Synchronized Multimedia Integration Language) N2 MEEZ Q] MH & 7381 105
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SMIL 49 7AL452 HTMLY} {AFHA <head>
#} </head>, <layout># <ayout>=d Zo] AlFzx &
veth= elze 4oz gdd SMILE XML 7% ¢
ofol7] wjFol dd i1z HI=A] Zo} Fojo} slmg 4

& o] FA] g U] FAHLAES <element - /> &
o] B0 oy o /g Hrlsle B Lol
o & £9, <img region = “title” src = “logo.gif’/>9} 7L
& Al

SMIL &A49 AA4Q +2E <smil>d </smil> 84
(element)2 T4 9 AlFg E& velia, SMIL 44 (att-
ribute)& AAE F ek o] 84 ZV—HH_ AR ol

442 4 ElolEg xgE wel Arne FEI g o
9 "o 24EE FH3 98 9 (region) & A3t
= <head> H¥, W dde] R wrjo] 3A4 %

9 ¥ BE% #22 B9 2d £A2 2% 4 A
<body>8] T 74X HEO® A o4l

2.3.1 head %%

SMIL #A19] wel 45 2 7jAe Hxo] g Aug 4
o3z Fiolth <head> 84 <layout>LAE ¥isin
AeH, dayout> 24 ot EIEE <region> {27 A
Aoz BAHE AoV FXALE B 9498
AAe, <layout> S4E ¥A9 <body> F-Eol|M AL&"
Fejritio] MA 42U B A9 AoA ogA 9H

P AAA o gk 4 F, 999 id 2 4Eed gAE 2
FR & Aottt ¥ SMIL 47} <layout> &

Brooodl ot
P‘L
rlr

& oA d=vhd, <body> FE9 a3l 84t A4
= Holole] $A= Add o&slA "l <layout>9
Aol = id9 typeol o, typedAe %7 e “text/
smil-basic- layout 7R 1L, <root-layout> .42} <region>
825 ¥ad £ 9ot <region>8A4E Hrjo] A ai
o fAst 2712 APk GH2S <head> FE e
of #ojct,

< smil >

< head >
<layout type = “text/smil-basic-layout” >
<region id = “background” width = 100% height = 100%/ >
<region id = “movie” top = “55" left = “40"/ >
< /layout >
< /head >
< /smil >

2.3.2 body &

e o] AR S tidt A7HY, T2k Qo] g A
et 7t AAEAY 428 Hostr Zolth NAEL <a>,
<animation>, <audio>, <img>, <ref>, <text>, <textstream>
2 video>E Ho] QUth <par>9 <seq>E F71& e o
% g 3 TAHRAE <par>E HEAQ A% = %

Aol ofe] delnicio] AAE Aa] g T4 Qzolw,
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<seq>E wAHY AYor 7 AMEC] £HUE Aol
HEZ st FHLLolt of PHRAES HE 4

22 Aosojof @) <anchor>e § Al Fa3 7%
F 34 gE &A%Y ddE A% FAHLAEA href
(A2 FA), coords(H%] #3%), z-index, begin, end? &
AL 7AYok (28 DS <head> R EFH <body> 2
ol B¢H HAH SMIL A4 tgh 2+ ool
(78 2% dA=Z B3 (2¥ 1Y SMIL EA¢ g o
vz, 2vje 4 e Fv)s # HE il Zjas
olde YA A3E RealNetworksrte] AA71E o] &3}
Yenlz 9l

<smil>
<head>
<!-- SMIL Test Example -—>
<meta name = “title” content = “SMIL Example”/>
<meta name = “author” content = “Sejong Univ. DM Lab” />
<meta name = “copyright” content = “(c) 2001. 6. 26" />
<layout>
<root-layout width = “400” height = “200"/>
<region id = “video” left = “5” top = “5” height = “190”
width = “190” background-color = “black” fit = “fill” />
<region id = “image” left = “205" top = “5” height = “190”
width = “190” background-color = “black” fit = “fill” />
</layout>
</head>
<body>
<par>
<audio src = “music.mp3”/>
<seq>
<video src
<video src
</seq>
<img src = “poster.jpg” region = “image” fill = “freeze”/>
</par>
</body>
</smil>

“intro.rm” region = “video” dur = “60s"/>
“movierm” region = “video” dur = “240s”/>

(28 1) SMIL M9 JH 3=

SMIL EM2| xjHdxt

(38 2) eley ¢s8
3. SMIL M& XMzt=+eo| Hiy = % 284 7Is

B =Rol4 FHH SMIL 48 AMEFE A4 He

)

A gEHelE T2 AA R FAHAeH, SMILA o
& 71z AHo] FEF Wt AR Hage Yo R
g 549 vdolgd d A - E3HH FU15E U

AE SMIL A A&

LEL doz gaAY %
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&
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3.1 MAz 7o | Ha Fx

Xiz}E?.J X A 2 g st dx =
€ 7lsd BEE ol A 3 THEsET. (29 3
AT 74 —% A% A 2 74 AP FEEh

Tamplet & Presentation
Property Part

Local & Server
SMIL File Save Part

(3% 3) SMIL HE=Te MM 28 AT

AA 2ZESY LS 93 AAE AA¥oz gd3)
71 93le, AARF B4 (Analysis)# A A(Design) & 9§
223 999 UML(Unified Modeling Language) ZNEE
7tz g g4A &4 & F e F9% TRE AA8
Ha, o] W& AA xg WP Y XEE 95,

Fels LR AANY v 298 EQ Plastic 20
2 Agse) ARG (1Y O T4 2E F U3
71%5% 918 thololade vehln itk

(22 4) gZsl nEe| 1X Clojo{1H

(29 5 AA A& A ot FEE SMIL -4 A
ZAETe QI H )20, AL ddte SMIL #A4E
Azst7] 8 o e ARG BT 43 HFE o
o] 20|},
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(22 5) SMIL HE XMEETe QlE{moja

(28 99 AR #AL 29 F Source TabS XMH &
W, (19 67 2 HE SMIL g 4% 4+ 9ut

- 2a0
Actn="206" height="2871>

(28 6) SMIL 8 MEZFTE HMAE 24 Ho(X|

ol elA= (2" 57 (2 6)o) ATt Aesol~
of M2 7y #4 @ AT REE 77X 7%S AHEth

32 MEz e 7 2y

e UML(Unified Modeling Language)[14] 71%F 2 A =] &
H 5% 2493 & : Plastic 20

e JAVA 23 Edo] 37 JDK 1.22

o vl ¥3 AZAE=T : JBuilder 3.0

e JAVA HE|ndoe] Z2 8% API : JMF(Java Media
Framework) 2.0

33 2EY 7x ¢ 7ls

3.3.1 File List &8

SMIL #42 ¥I(tag)¥ E&(Tree) FA o2 HH3IH
SMIL #A AZA] zbzbe] g9} o] SMIL #Ael 4§
BE vvel AU aRHow 23 FAT & LS
Fof, adez 2L SMIL YL At ol gy
jrjo] #Y-g A o 7 vrfole YAE AHEAIE &
A3 PojordtE MAZZ ] AAAY, EF#, Time Line
S, Region Editor ZE3 Ao Al&a7 @A o
TAE HAES AHT T UdEE® FPHUY) File List

& o

ror

g AA 72 % 7F dgE o053 2o

«SMIL Helxe] Az7+a @3 #A: JE 58
3 <head> 849+ A4 2 4(Child Element)&& 7
B Agow a5 Q4o

<head>9] #H4 QA42A HA A7 A71E et
Y= <root-layout> 8.4 ¥ height® width £4 &
BEEA] AE2}7L A o) shef oyt g

* Region Editor 2E8°A =21 & =E(Drag-and-Drop)
og ANAH g AT o, a9t 9AE File List
REINHE <layout> £49 3% EZR <region> &
&E F7HE

Time Line &4 4 B3 vitjo] AANE HA3sHH
File List 28olA delvtlelE HHHo 2 X
829 <par> 849 4 EfZ <region> &
7heret.

o

B R
e ok o
o rroe

< File List 259 RZE x==(Node)d] AdA 73 &4
7F MR A4S g8, To g 74 e £4

e AN

g9 (28 72 File List ZEIMY AZFH Tree
Fzol, zt g wE £A4 g9 dHd et zE A
AEE A58 YERAL

(32! 7) File List Module2l Tree 7=

3.3.2 Region Editor &%
Region Editor 252 SMILelA therdt nitolge ¥

= d9es 7493t =dla i =8 (Drag-and-Drop) o2
AAse], At fHAA AP vivielE /Y F Ue

TES% AT, Z-layering A YE Tgste] F4U =
A AN VEs ATk

Region Editor 259 7% = 2 FHE

U

tio

* Region Editor 252 <region> 240} th3 HoE &
= REEAN 2o o EEoR Lregion> 849 &
A9 AEA A4 9 £4 8y Fol AFHH, 49
a717F e ZEy QA AEHoR ozt

ATE HARY FolM <region> &9 AVE 2A
3, A9 g =& Region Editor L& &4 57)
3} Ho THHEG

-
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o o] 9] <region> 849 dFo] AHALS ALolE
<region> 249 z-index &4 ol Wl T A4
7t H 250z,

3ite] <region> 84F 7|EHoZ <par> £49 U
5 #AZ HFEHH, <par> 84 DEUUY AH9)
A AE WEHE HYste 84202 E, <region>
8471 AAE "ot File List 2894 <body> &
A9 F{ wEZ <par> 847F FU1E 1 ol¢ A%
¥ Time Line 2EAAE HEUHY MAE 23
o8 FEY F Qv shhe Edo] AAHTL

<region> {AaoA FoF L wea] id $4 @& A
Aeoptt I Aott id £4 #& AASA giuH,

SMIL A"z ¥gd dEugo] AL 2dE 99&
AR & A doh b5 (29 Q)= Hd3d Fie
YERA AT

List €3 Region Editor 289 <Slgso|~S

(32! 8) File List 2& % Region Editor 2&

3.3.3 Property &

SMIL 418 TAs= Z7te] 84sd g $4& 4
At £33 File List 25, Region Editor 28 % Time
Line 2504 A48 7+ 2459 £4 3 dAsd &
ddr)

(32! 9) Property 25

3.3.4 Time Line &¥&
o] E’-%E SMILOA o}t ]“401%—% /\]7\_”—121 5
P

Time Line Module
Track Creation

File List Module
<par> addtion

Property
Creation

(2! 10) Time Line Module®l 71 ==

< Time Line RES 71EH 07 3h}e <region> {4
o d9o] HAHUL ul, F$3e EAE A,
sube] AZEA S 71Fo g st AtHer HR)A] ¥
= od ndo s EET 5 Uk

AHgA7E Edo) wtlolEg ¥ddtmA 4, 9xst
= A7k e A =Fo2 wdo] Mg Aol
A2, Y3ke vde] AgA 1 nteld sidEE
&4 ol WS £A4 & AL F Utk

o] Aoz Ed MAHH vrjolE2 File List &
B9 Y <par> {49 &R w2 FrtE
Edo A wdo]E M4 Az AHEATE 99
o2 begin, end ¥ dur 49 @& AAF w2}
4 AE vidolg g AAstL, £4 & AH3
A g AL vitolEel A1 gle AR NS E
oA a2 FR8HA dtt

@AY AAS JeEE EYE 127 19
Ed=o] gl

rulo

1
0

Al (Pixe) 2

3.3.5 Preview 2¥&
SMIL A e 2 d9oA gdd vt Hd&
ARg2E7) gl B o4 e 71%E 293y, oy wdo
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BAel TEH A 98 viclel ANTE Agetel o
Uol AMFE AAZEE AASGYT %, ‘s’ £49 B
2 AR 9% B 2o A5 2P AgA n
of ®o] Y& AUE AZAAo WAL 2H, AAETI}
ohd g wrle] £ A8W vrol HYe A WS
AAG % vk B, Wg 2] 7150 94D el )
A% AAA vidol sds £4¢ EASL, SMIL EA
WA 2 vinole] oj@ WA &3 BAY EAL A
4%+ JEs FAHYG. AF A4W SMIL FA7 7
vjtielol wet $EE A%E ABHoz A2 £ b
dgsiolze) FHoE 18 A% AFstAh

(3% 11) Time Line 28 % Preview 28

3.3.6 Source Editor B8

7 BEQA AAHeR 44 2 A}d SMILY EE A
HE SMIL #A2 25 A4ste] RoFn SMIL £4] #
A 71%S ATerh web 44 1y A(Editing window)
o A2l BF 3} FAlo] Source Tabd M&o= HYE SMIL
Zezrt 22 gL

$AdE SMIL Aelze A&7 AFeE= AL Tk
smi GFA4E Zte Fd2 AFS 5 g o] o, HFg
SMIL Adlx2] &% #HE A% AlolE #AY 7|5&
F7vete} thao] AMERZE ) de) Awe) SMIL #AME
A%, A% 2 #YY & dEe SMIL HAulz Ho|g o]~
Auste] dF Jlee T, (Y 12)9A4 ol

g3 2R 28 Yehda gl

(32 12) SMIL ZHEIX Mt{ole| g 72X

3.3.7 9EY AF w715 BE
Aztel A 2 Wg Al EEE T vhiA )%

a7 wet ALgael A gk 28 Az} e
T, shiho] HESE AEd uzt RE 450
@8 4z v g4 "y HEE AR
AFshe 7%l wat AAgR7E A TS ol g
UEE AFstgon, Al dz Wz TR oA
olob-£(layout)e] F7HH QA FE9 79L& 7+ vy
d Wz MAsle AnHoz Al . F7hHel et
ol E A$Y F UEFE 3},

0o (28 13 HER AL 715y TE HA
2 QEHol A AZtH oz EHG.

Hom o r oA

=

(28 13) "ES

Jlse 7= gajol o2 QlEmHolA TE

TEE WA ARET WM AR AEAd HEY
7159 AH-E AT FAEE nPEAL ME 3 uRE Sk,
271 &S AL 7158 AYT # AxF A= A
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