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Enhancement of SMIL by Changing Structure and Modeling
Depending Upon Object Oriented Analysis

Oh-hyun Kwon"

ABSTRACT

SMIL supports synchronization and nice screen form environments among various multimedia data.
Thus it is utilized widely in the fields of internet virtual lecture, internet broadcasting, and so on. Those
kinds of system which can be applied flexibly in spite of the change of environments are required
continuously with important issue, and depending upon the trends the function of SMIL is upgraded
step by step. In this paper main function of SMIL is analyzed and modeled depending upon object oriented
methodology. Also I propose some class model which is inspired from service combinator. Suggested

class model can be tuned by user easily if he wants to optimize system environments.
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2.1 M2 Zd|d|o|e|(Service Combinator)
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2.3 SMIL(Synchronized Multimedia Integra-
tion Language)

SMIL HEjHjtjo] 848 (0]v]A], 2T, HIY
L 5179 5718 A4 FH, volH 845
3t 3 w8 ARV HA 8 5 RS A Y
3 F5 doj2 M XML #-A S Bel o) B AA
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£33 & e 7te A& AABG 5] SMILY] +

2 =/ Mg 2EQ <HEAD> 849 B4 2EQ
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Sequential access
<body>
<seg-access>
<ml>
<m2>
</seq-access>
</body>
712 SMILY <seq> WHENAN= BEAZoE
A 2T A vitjo] 28 <ml>o] o} F o]4Fgle]
A4z s A 3 <m2>E HEse
gl v A2 F7HA7) <seg-access> U] o|H &
i vldo] Y% st A3 H4H0 A
£ A4E F UEE P
<seg-access> ZiBM| ol & A AT A4t FY
<ml>& A& g F o]oj A <m2>F AH2ldl=d ¢
d <ml>o] ZAC) %8 Aeve &4E AR A
<m2>%Hg AetA He 2 v o) A <ml>
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2 F9 FHel AR o
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Concurrent access
<body>
<par-access>

<ml>

<m2>
</par-access>
</body>

7]1& SMILY <par> % # -2 <ml> <m2>% o}
Lot A 25 A3 Aoz HIES
sk o] dutFoeln o] g AolE westA) &
F Qtte - e glo} dox st Fagl
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Time limitation

<body>
<time-limit value=“t">
<m>
</time-limit>
</body>
Time limitation 73 Bl o] & &= S B M 238t
Hefshe AGABE ol Foldl ATHEOU 2
A &3 25sto] A2 &

297 2¥ F9E
Fusts 15 5

time 243 fAFSICE

SMIL 9] duration

Transmission rate limitation
<body>
<rate-limit value="t">
<m>
</rate-limit>
</body>
Transmission rate limitation Z ¥l o] =
&b <t>bpsol3H ASE A Ho 7h
A = 71E <SMIL>°1]— =71%5& %7}3 44
stk 10
e HEeT §A 75 om BEA B A
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Repetition
<body>
<repeat>

<m>
</repeat>
</body>

Repetition ZuIUlolHE 43E o 714 A& &
B& 3lA s WYEELE 7|€ SMILS BH 73
2,

o}

—_—

RERES R EE EEEEDE
gugHon 88 49 e 2L BYE
BHAD & e

BYE #81) 52 ool of%-
HTe g4l olnx 2Ye B3

<body>
<seq-access>
<time-limit value="5sec”>
<video src=“exam.mpeg”/>
</time-limit>
<image src="exam.jpg”/>
</seq-access>
</body>
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<body>
<seq-access>
<rate-limit value="100kbps”>
<par-access>
<video src="A/exam.mpg”/
<video src="B/exam.mpg”/
<yideo sre="C/exam.mpg”/>
< /par-access>
<frate-limit>
<audio src="D/exam.au’/>
</seqaccess>
</body >
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o2 HeldjolE 9 4 7% & getURLO &
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MalformedURLExceptiong Z8EF 4t url()
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class URL // creation of URL object
{ public URL{String u} throws

MalformedURLException
public URL(String protocol, String
host, String file) throws
MalformedURLException
public URL(String protocol, String
host, int port, String file)
throws MalformedURLException

url{String strURL) // get the resource
from server
{
try {
myURL= new URL(strURL});
myCon.connect();
is = myURL.openStream();
br = new BufferedReader{new InputStr
eamBReader(is));
while ((data = brreadLine()) t= null)
{
System.out.printin{data};
}
}
catch {(MalformedURLException ) {}
catch(IOException ) {}
catch(Exception e} {}
}

getUrl() // request information of the

resource

try{

URL u = new URL(“resouwrce”);
u.getPort{}:

u.getfile();//get the location of file

}

catch (MulformedURLException ¢} {}
}

I8 2. URL HH ¢nei&
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t}. Time limitationol] B3 2 e 19 304
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a9 38 F9 HEAle dAA A Az AR
3] 2HAARE HASL7] A8 ALR-El= Uk, 1]
42 79 A A A7 B Wyt ol HEgSHE
b arse A g 24 e JBE AN
o &, ZEeldEVE A9y AglE 875hy,
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HTTPConnection o] 942& A3tz A
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Time limitation® Transmission rate limitation
9] FHHEEQ wait(time) 432 93 dng e
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1% 69 Sequential access A A By Za}
O)AE 7} seq-accessE L. A3H R HA Ao &
A8 AT ZAE ZHO|AENA SFE F o]
oAl F HA HAAE HI2eA B wd A AHA
Ao} A gho) null0Y AL F WA HAZ
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o] AL 3FA A AFT ule} Zo)] 71E9] SMIL
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wait(time)

{

long tm=System.currentTimeMillis();
while (true)

{

perform <m>;
try { .
tm += time;

Thread.sleep{Math.max(0,tm-System.
currentTimeMillis())); //confirm the wait
time

} catch (InterruptedException e) {
break;
}

% 5. wait(time) && 42|1F

diert : Client ‘%@
R
QR
wl() §f wi <>nul} i
getl RL() {otherwise}
wi() url ]J

28] 6. Sequential access =AClo|oj1



HAa3l A7 985 FY
2% 79 Concurrent access €A1 S
Ze}ol|AET} par-accessE LAY S
wrE o] A zEo] TA)d AAdHAT)
Zzre) 28928 F 435t A WA 2H=dA
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A Ew
A% Baw

dient : Cliert par : Par
IR ren)
ut()
()
send getl RL() to each threads L[
urtil result is rot null at least ore:

3] 7. Concurrent access &=A{Cio|0]13

public class AccessThread extends Thread {

AccessThread threadl = new

AccessThread();//creation of new thread

AccessThread thread2 = new

AccessThread();

threadl.start();

// execute run() of threadl —
threadl.getUrl() and url()
thread2.start();

// execute run() of thread2 —
thread2.getUrl() and url()

}

18! 8. Par-Access ¥112IE

HEEES 387 93 SMIL

A
HEE obz 19 9%} o] A o] L HT]
F ol (header) F ¥ e HHEEL ag=
ARV EE A ENH EAl(body) RE F F
Aol a3 HHREE Moz A Y} par-
access ¢} seq-access 71& 9] par, seq B HF 3 &
ALl 31 Al 437 AEr 98 A998 93

FI7MA 29 time-limite dur A ETHES} &4}
[Olsh} Bl 2 Md ez 2A3e A A 0. rate-

MRS 2H01 M2 SMIL 2=PiE 2 292 1309

Sx9 HAX 43 B9PE Hd

limit ¥ % -&

o= A %s}ﬁt}.

<!-- The Document Body —

<IENTITY % media-object “audiolvideo|
textlimglanimation|textstream|ref”>

<IENTITY % access—combinator “par-accessl|
seq-access|time-limitlrate-limit|repeat|
fail”>

<IENTITY % schedule “par|seql(%media-obj
ect;)|(%access—combinator)”>

<!ENTITY % inline-link “a”>

<IENTITY % assoc-link “anchor”>

<IENTITY % link “%inline-link;”>

<IENTITY % container-content “(%sched
ule;)|switch|(%link;)”>

<IENTITY % body-content “(%container-con
tent;)”>

<!ELEMENT body (%body-content;)*>
<JIATTLIST body %id-attr;>

<!-- Synchronization Attributes -->
<IENTITY % sync-attributes "
begin CDATA
#IMPLIED
end CDATA
#IMPLIED
>

<l-- Switch Parameter Attributes —
<IENTITY % system-attribute ”
system-bitrate CDATA
#IMPLIED
system-language CDATA
#IMPLIED
system-required NMTOKEN
#IMPLIED
system-screen-size CDATA
#IMPLIED
system-screen-depth CDATA
#IMPLIED
system—captions(on|off)
#IMPLIED
system-overdub—-or-caption
{captionloverdub)
#IMPLIED
">

<!-- Fill Attribute —
<IENTITY % fill-attribute ”

fill (removelfreeze) ‘remove’
"

<!-- The Parallel Element —
<IENTITY % par-content “%container-
content;“>
<!ELEMENT par (%par—content;)*>
<!ATTLIST par

%id-attr;

%desc-attr;
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endsync CDATA “last” E 1. 7|1Z SMIL Mool alm

dur CDATA #IMPLIED

repeat CDATA “’ NE | 2y

region - IDREF #IMPLIED FA | mmo LI
9%sync-attributes; gRE | °°"

¢sync-attributes;

%system-attribute; J)1E: &AM BE <ml>o
g Asjstd AA7 4G Qo
<1-- The Sequential Element — <seq> ajcsee;; inn
<IENTITY % seg-content “%container— _%7}: Ao 149 S-T 47
con tent;”> A= 2 AL
<IELEMENT seq (%seq-content;)*> -J1Z: &3y g ¥ <ml>
<IATTLIST seq <m2>E 71X Adez HF
sid-attr; s | <par | Sl S 2 b AA A
Sodesc-attr; PAZ | access> | A Rom 2+F
dur CDATA #IMPLIED —Z7} <ml><m2>Z sk A
repeat CDATA “17 ;5“ = BaAL e
region IDREF #IMPLIED g AS
%sync-attributes; Qe <rate- | BlA A &L 28 v|r]o] A g
9%system-attribute; - limit> | & E&ZYE 98 F7}
>
<1-— ACCESS COMBINATORS — Aoot 2719 §H R A}-%o] AgeA ook &

1 [v) 1 —
€ 36450 $48 <oaimc I 35

(% media-object;)”> S 28l ER vyolE Ao & A= 5435
<!ELEMENT par-access 1 = o > o]0

(%combinator—content;)*> olet & 4 slovh, of B¢ mriol B2 Aol
<IELEMENT seq-access AAsle EQJeldutS MY sieg sotqt gt A

(%combinator-content;)*> 2 7 o] © 23 u A g g
<IELEMENT time-limit gdol o adele B sm AEAs A ==

(%combinator-content;)*> F JE A4S 9 7 & ddeE F2 HAYE
<IATTLIST time-limit Ao 2 wody
dur CDATA #REQUIRED>
<YELEMENT rate-limit

(%combinator—content;)*> 7. A
<IATTLIST rate-limit
dur CDATA #REQUIRED
time CDATA #REQUIRED B =FoAs SMILY W) F8 7|5& AA A
> A B A 1952 =4 Za A A=
<I/ELEMENT repeat (%combinator—content;)*> _o ﬁf o Efﬂ o :— (101 E}E}f de 2E= ?
<IELEMENT fail EMPTY> 83l 4L AASRT WA £ o] He

SMIL 7152 R E 7R3 23 JHJH =

a8 9. #3E SMIL 8EE
ZAstgrk 29 AgA FAA BBEY par-

6. 71= SMILZC| HimEAM access, &A14 A8 #2413l seq-access, A2 ZHe
A gste B E9 time-limitE 7} 3t o™ Al

B dPoMes SMILE Blad 25 AHEE e ¥ o2 145 aste HEW T HolH AHE
PES UYO R U 7SS FH ey 71EY P& £ YEE rate-limit FHES F7HAA
7153 vaE sH T 139 #rl 71% SMIL 715 & B2 AYd = Bysia 53

E 1694 &MF Mz JgREad SAMEH Sl o AES P2 NEEHA7]) A E AL
HEo AL FrlE WHEL 7|E BHE Bl gzte] 8 78RS & 9x gde Adx AFY
Ao e U= e dFsi & 5 Yo WA EQS O g FEaokgt 3l Ao Aty F
AHE AL @ FAF A AT ZE U SHES R 4 gleh. b ALE-A 7 ARV 5E Al o) 7o
483 F2E AAZ F Aol =AM oTke et =43t AL EFo 2N IS HE ol 9
AgHo] et =, All or Nothing #&FE H=4 & V7t dotzn gagch X "B E Y VE
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