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E B =R Ak 3% AR A" AAHE FH AAE g E&AHA A A
ol e AdAsln 7EsEe TEHE FAA Aol e tEWA 71 (multiple versions)& 71A1E}
3l FE AZoM A&zt AA(user awareness)E EJon FH Ao diFd F23)7MA(access
permissions) & ©]438 WEY I Ao e Aoy F2 #yY 5 A= F=(collision) & Hig
slRth zEa o] FAIA Ale] JYL FE DS APEA 3k A8Ale] ¥R AREE HUF 23
stnom, T AAY dALE FAAA 1:}3}1_-] FA1A AoY(optimistic concurrency control)E A9
SRR ALEAE A BEvte] Zglddeo|Ag B4 BIY o wE §H ALE ATT = Utk

719« FEAR, AR, A 3T BA, %"Vé Ae], SMIL

rlo l"l

Abstract In this paper, we propose a collaborative multimedia authoring system. Our authoring
system represents a multimedia presentation in a 3D coordinate system. One axis represents the
traditional timeline information (T-zone), and the other two axes represent spatial coordinates
(XY-zone). Our system represents a visual media objects as a 3D parallelepipeds and audio media
objects as cylinders. This interface allows for simultaneous authoring and manipulation of both the
temporal and the spatial aspects of a presentation. Using our system, users can design multimedia
presentations collaboratively in the unified spatio-temporal space while freely traversing the spatial
domain and the temporal domain without changing the context of authoring.

In addition, we suggest an efficient mechanism of concurrency control for shared objects generated
by our collaborative writing system. The mechanism is mainly based on the user awareness, the
multiple versions, and the access permission of shared objects. Our concurrency control mechanism is
designed to keep data consistency by minimizing the collision due to the delay or the failure of network
communication and to allow maximum responsiveness for users using optimistic concurrency control.
Also, the mechanism maximize the responsiveness by refining the locking granularity and applying
different concurrency control mechanisms to each.

Key words : Collaborative Authoring, Three dimension, Spatio-Temporal relation, concurrenty

control, SMIL(Synchronized Multimedia Integration Language)
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g XML 7Iwke] ml=gd 9ol SMIL(Synchronized
Multimedia Integration Language)[89]& A&ttt &
g JEe] gEE Qe AEAES A2 AN
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Al - Z7 A ojzoth, B AlxHle] Azt QEdolx
T OE Al2ddAe ZdotE ¢ gl 2/ Yotk
H Az A Al -3 HFAED  Spatio-
Temporal Edior)$} B2 #F7|(Tag Editor), $4 ¥
A7)(Attribute Editor), €& #HA7|(Text Editor),
ndo] AH #ejxHMedia Object Manager)S X3}
o ch Wt} AA ez A I "o
AANE AZ43A71a, ZHAojH] dB/EE FRA
1M RE A ARE & BIVNAN b2 A6z
Aggct oz Hvlo] AX #FAY] 71%E AHNA
= ZHAdHe| e F2E AT UF ARTEL 3
K3 e, 7€ 47N EEE 53 HErY
dojele] ¥ AsFZdE OCPN (Object Compo-
sition Petri Nets)[10], DTPN (Dynamic Timed Petri
Nets)[11], XOCPN (eXtended OCPN)[12], TCN
(Temporal Constraint Network)[1] o] 3ick. DTPN
7 XOCPNE OCPNY #3Ed gz #HE: vE
(Petri Net)oll 7§Fetn 9131, 1 QIE#lo)lAs £F3
B eldek(scaled time-line)S wigoz 3z Uk
TCN& H|&3 28 =Z(Disrected Acyclic Graph) 7%
oy}, I <€ H¢lEe AF3F A7 Ed(Elastic Time
Model)& 3= A7 AaKtime-box)el 7193t
2 AF9rE TRN(Temporal Relation etwork)
[13,14lclgk= dEnte] g AdolHe YE XL
AREET 3 B =8dAE ZEvde] IFARE
AT FAA Aol ez JdHA AFE ol&she
tEHA JHE AAR o] ogEwA Ye
A7E B39 FES A4 99, B4 H2d 9
g AREA Q1A o]Fo] Ul wEelt) o] WHE A
530 FAA Aol 7YY AP FH(reversible
execution £ undo) 7|H[15]°] H&H= dd 3
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3 Aolgtx & 4 ch
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o] ATolA Atste FTAIE Aol 2 4-GA =
ottt 5EAAME o] Al=He TG Ao IS o
2 7IHEN Hn 43 By, 6ddME B A2H9
Tl dis) golEnt miR|E HeMe AEH o=
9] A E A}

2. &Rt SZUIM AlZint 2 BB

B oAz Ax"e e A HEANA e
to] A )RS BHEITE §F e =& gty
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H 194 Ee A" T BR(XY-zone)E YeR L
Utk B NaddHE A7 3 ARE FA ¥E
ok sl vide] AAEL A SHEAZ EHsin
L2he ARG e ARERDE FAA He 7Y
o] AXNEL 9% BYgo FIHsT Utk A 9
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FYg HoFE Zolth

ag 1, 29 2, 1Y 38 AR 9= B 1% 2
2 Hejuto] Aol de E Azt Al2deAM ®
et ofojch o] Z#Alglolde 2o Ui, Wit 2
A, olmA 27, H2E 2709 & 7T/hY wde] YAz
TR ot AZRE(T) g9 i} IHX-Y)) 1)
dojEo] A= UEe HUFF Rz AAYELS
olglgl mtjo] AMAE Wsle AR AAYAIL ohg
2 ZhaE o)gste AR AHAIZEY ZHol F3I
A 99 A 4 Uth

I¥ 2& 28 19A AlAE dE Al B bt
ZgE zlojn, Iy 3& I BAHNA wuigtE Aol
AZAAEL #3 HA HES ol83lg & AHEZ A
&3 o]5E § Utk AFAEL 2] AFE A Q)
gdoly HERZ I AHE JAQ A - I
z#Hast = do2H gk YA AAE B4

bore J

1 Ao vTolse) A7 4

HYelg A1 ZAIZH(sec) A A A ZH(sec)
smil.mpg 2 23
smil2.mpg 0 50
smil.jpg 21 28
smil2.jpg 50 35
smil.mp3 50 60

smil.txt 65 35
smil2.txt 50 20
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g Aol HFE QAgHol~E AYsH A A
4 gAE AR 43 "Wert §Iol(TRN s
93ld) AHF A H)AE A)FIh B A2EE o
o} o] At Al - FZ UEH)AE F5e HEr
tol ZgAeeldE AFshs AEAA B 4m
ZBAQ dEFo]2~F AlFIct

2§ 4= 3" 19 veht de 32AE AR UE
HolAE ol&ste] HAH dEv[to]l ZzAeoelde
W&ol SMIL zZ=2 HHgHE Aoy, SMIL HIas
<head>e] FUFEE FHIH <body>FEe] o]
A8 AEs mvtolE ko] A#EAYE EHEY. o
21, 0¥ 2, 2¥ 32 B9 Ae] 584 wet By
L ool AA 271, ojvlA] witjel A 17+ QAR 3H
2] AIFAIZEE AR WEHBA (paralle) E 7122 9
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<smil id="1">
<head id="2">
<meta>
</meta>
<layout id="5">
<root-layout id="6"/>
<region id="region_loc101" left="0.0" top="0.0" width="254.0" height="275.0"/>
<region id="region_loc107" left="192.0" top="150.0" width="299.0" height="245.0"/>
<region id="region_loc201” left="182.0" top="111.0" width="218.0" height="245.0"/>
<region id="region_loc301" left="138.0" top="84.0" width="257.0" height="239.0"/>
<region id="region_loc304" left="0.0" top="81.0" width="308.0" height="143.0"/>
<region id="region_loc213" left="24.0" top="210.0" width="383.0" height="173.0"/>
</layout>
</head>
<body id="3">
<seq id="7">
<par id="parloc301">
<video id="loc101” src="file://D:\smil2.mpg” dur="50" region="region_loc101” begin="0"/>
<video id="loc107" src="file://D:\smil.mpg” dur="23" region="region_loc107" begin="2"/>
<img id="loc201” src="file://D:\smil.jpg” dur="28" region="region_loc201" begin="21"/>

</par>

<par id="parloc302">
<ftext>
</text>

</par>

</smil>

<audio id="loc401” src="file://D:\smil.mp3” dur="60" region="" begin="0"/>
<text id="loc301” src="file://D\smil.txt” dur="35" region="region_loc301” begin="15">

<text 1d="loc304” src="file://D:\smil2.txt” dur="20" region="region_loc304" begin="0">

<img id="10c213" src="file://D:\smil2.jpg” dur="35" region="region_loc213" begin="0"/>
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Aol de) MIA AZtFze}t HEsHA LRTeH14).

2 Aoxe ZgAdeld ApAtel o3 Axrd 4
A9 Y FHeERE TRNS ASAAE 5 A
gugEe A FgEA AR o] nIEFS
A Mol BE, build_TRN, insertSeqNode(), insertPar()
2 A=} Aok
Build TRN-2 A #4712 RE kEE £33
15E "33 o] daEFdM A4 FHEE

A7z A 2 &3 3 shed 28
BE WAE, 42 E9] getNextSibling, getChildNode,
getChildNodes, getParentNode 5& ¥§3tc}

InsertSegNode()& wi/¥F2 AEde noded] 2t
&AL o]&3 mit]o] AAE A Yoo wet A
AAAE F71Ho2 A TRN 4ddet Insert
SegNode()ollME A AAA] AP we} &2
AIZFBAQ ‘meets'$d ‘before’ F 3] AZBAE A
Eekia=g

InsertPar() EE2 A5 MHAA (equals, ‘starts’,
“finishes’, ‘during’, ‘overlaps’ S{14DE &7 $8 A
oltt. BE ¥¥ AL dhie AAz F4E 4 Stk
HEAAE 4289 e AAEY 25FS ¥HE £
(parallel block)olg} ¥&t}, InsertPar()= o3 22
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A& sy}
© par =29 A4 == & goldr),
@ park=E HAA S &3t
® par£&3 par == 9] vltjo] ==E9] #AE
AR
@ ToF A4 =9 St E olsid Agdle, B
o] AR 2z mrjoje] At ARE 3
"toje] ARAZ &3t 2 vit]o] A
TRN Agst ATRASE 3% e &8
Lis=d
InsertPar()= 2} =550 A AAZez $3§3}
o TRNd AANE A3, =8 o] ¢uzEe Mol
%750l No| TRNY gle == 4 w O(MN)Y
Alzre]l AAUTh ON)AIZE ¢t 4 EyE ¢35z,
Z47te] k=g M OM)AIZYe] AEle insert
Object)E &30t A=, ES &£3sed T
N FL LduYZTE 0N Aol ZEw dHolgl
T2 FAASONITHEe] 71937k A= ojof Fir).

o

4. SAIH Mo
oA 3%
g o]

FEAY A2HAAE ALeRe] AR Aol
2 a12s7) 93 BA4 Aolrt Basth B4
Aol disked wloleulo] s BopolA o A

"

B Be A7t el g1l 2y ol 1y
TEAY 2R HEdlede A UATH29]
vt & dloletel did F7t, AA, WA, ¢,
71 § BEE Aol A iAo n BAEia o &
[ZRo 2 AREALNAl HdF o} e TR Alad
Mol Ff dolete] tig dite] giriel 2] 2Adqt
Qe deolehiojx AlzgleAe dard AY B3}s)
71 wjgolrt. woleido)x Eeoke] FAM Aol 7es

£ o o

m ¥
>

o g sl @dFsio] & FF A Holo AFH
AR Al 7Hole B A3 (simple locking) ¥ &
T AA 7822, $3E AE(23], ERhA £M3)
(transaction serialization)[24), $#23 EWAHA +A3}
[25]. €A1 FFH(turn-taking protocols)[26], <|&HA)
A dependency detection)[21], 9 A#(reversible
execution; undoing)[1827], ¥4+ M (operation tran-
sformation)[28], ©}ZW A (multiple versions)[3013 Z
IAVE] ok 28y 53 35 29 &8
AzEolq FAA AAE 4% 71 2o gudEe
Fe AL AL dol ofvy $-&29 <9fv|(semantics),
AldEe, AA Az AHERle] HEE wdel we
" (feedback mechanism) & A1F3sA AESNA 2
Ao g22).

a Fe A7 FEAY Azd NS s & A
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£ o, Zeudo] Z# Aol FEAZ o
A Aolel oiE a3 Sige glom ol
z ZEANZ F Q0 TE2EE FHE o]To
3§ Sloes 488 WA 2909]

+ FEAY N g ARk Q14

cHAR T O AF

+ Al2=® 8k-g-X(responsiveness) Sthd}

+ 25 (collision) & H43}

E A7dME 59 ZAES 9EAZ 2HeYY
zHAgold FFAR Axdlel a3FHA FAA Al
£ 98t v 2o WYES Efyos Alggh

- FF AZ AAE FUs XIAFoEAN AL
£t EE BA F2E JHEA 3k o] WL WYS-
IWYS(What You See Is What I See)[22] /Hd& =
A A diEddE HEgsle dAzles HE 4
4 Be-S gEFE JF2on

<22 AAe dig Yozt AER AdY F
7Y APE AR UE g 9 AYoez 7HFsid
A AN 7S HEgozA AT el He
99 Fagtoem Zoh

* FA Aol dojdt 3N dojd M2 & A}
449 AZ HEE AME e WAeZ FREY 714
3etn HFHOE shte] Bog ST oHEHR
(multiple versions) 71%]& X3l A)xd €kgA
(responsiveness) 2 FHusgt) o] uf, sh}e] wiARe
2 Fese de AgRAIECl 222 2ASE ke
FH3E dhte] AT FEE Fck M2 gREA ¢
= e, T A9 AYE HF Al(release)
e AHEALY] WAooz B

< AMRLZ BlolF A3 7H8(access permission) S
4L F AAFEE AFFgoan FA 2& WE H
E(collision)& HA33},

I¥ 52 B d7A HAS 544 Ao A F
HIES AR AAAIRe &3 Qd8s 5L 27 93
HAIZHHEE olgsle A4 Ao Ay FAFA
WES Badza g

01 & O2& FRAAd %t F AR 35 &9
& HAFT ot Y 5 Al Aieh AZEHA

T1: O1 A2k

T2: 02 A&
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L
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Q’fﬂé; QatEHE ME
CIETREW R
(a) 23 ZF7IHE o83 BAIE Ao} Y
BY B3
t, SAIBHE AR
(BS=4
N HH),
2 s K
'3
A ta
S Y
= X 6
NEBX A2l 8 & AS8X B}
b1 AST A A% B8
Bol ¥28 g:;%;% ég_é_ QAL MB
o143k AIE -

(b) 37H 2715 o83 FAA Ao} W

¥ 5 FIFHAL <RI TAA AY

mediaEditStart(Object mediaObject) // B A2 (HP A2 WA AgA] 3.&)
begin

// Pleel Aol g #7g A7) 9 HAF ojtlo] AA cp_mediaObject 44
cp_mediaObject ::= getPermission(mediaObject);

end

mediaEditing(Object cp_mediaObject) // B3 & (HAHE A9 A1z dgA 3%)
begin

// BAY nlc]ol AR dis] AHEA Hyge e AYHR

/) BAL oidol el B4 B8 2 B AMER A HYAAY Ae

end

mediaEditEnd(Object cp_mediaObject) // B £8 (AP FF AR AEA 3%)
begin
/8 vitolAA e eAbg At APNY Fel
if (getMediaStatus(cp_mediaObject))
// ArEare] WA A4 BAbg F9 vidol AXE 4 AAE oA
mediaEditApply{cp_mediaObject);
else
/LA BA FHA B wido] As) Az
mediaEditUndo(cp_mediaObject);
endif
end

getMediaStatus(Object cp_mediaObject) / |¥vic)e} AA e TH/ F2 A7 &
begin
// QEO e AA HI F£7 19e] old A HaAeE ¢# (false)
if (cp_mediaObject.orginal_mediaObject.cp_count != 1)
return false;
// fRuide] A FE £V 1F(FolAE Mg A2)Y A AR H LA #F (true)
else if (cp_mediaObject.orginal_mediaObject.cp_count == 1)
return true;
end

a8 6 FAA Aowd oME X duIF



AR Al BE ol A ol FEAF ALY 629

pr=hy
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a9 7 3sAEY F 4

81 B7} F=& a4+

UTE A—RE A

taz ofu] Ael o3 HIH
HEEo] dojd & U)

52: A7} 371 RS e AIHEEE FHY)

83: B7} 3718 S we AIZHEEE AHY)

E AFA Agete L FAAE AorHe #
F % 333 FEUocking) 7Y oot ek
9] witjo] AA o) o] ALERIEO] BAHEE 7
9 2 Felolje ZRA2EL 19 H§3tke mlYe]
AA S BAM(clone)S AAstd 4L AFsA @
o 3R FFolA Age] FEF WARA AR @
A Eahe AFRAE ‘undo’ (AR HA) FHoiH A B A
28 dAE TEHA 7HE ol&3ld FARPE FEA
gl ZFog ALEAEY FA HId dig ddE =
aFn oo g By ol HF Hye Y= & 4
o O¥ 6& B A|=Ee] FAIA Aloj#d o|WE A
FuelES 9953 Aotk

$AHoE BE AMEAE 1Y 594 ¥ 2 RA
Y YEYZ AAAZ 93 dEHE FES 4E F
AEE HAT At GAo st FIINE derh
O 794 i upe} o] HIH A wE £3H
t EE AA S dE BALRNIEEIA 2d9)s 84
gt} o] m), o] F FAPA LAY F Y= dIBFHL
52 BAA Alolg 8 B AAE AT EN
E AgAle) Heol diE 298 AAY & gt O2
AREAEY] F WA AT HIH Y wWE ® g2
BAR S AASA "ok o)Z2A 74 ARER HI w
AN BALRELS ARERL] g goFEH AR
FAo 8 BEe & 4 UA sF7) g2 =
S FHigsle] A4 AolE & £ A AEG

N

ar o 3

fr

o

5. Al&aH” 78
4z2ge] FEWTY] AZE AT A AEH |

2E dguite] ARE EAsn 439 Ausojzd
HAFH ARE Ay e A AdH HAAL
Ao} o] BRI FLFHA AXB/AHEL AF3
Jste] chFst HAET JA gasith B Aj=we] A
A FAL 29 83 Zon =A W3R Al2®(Editing
System), #|t)o] AA] Fe]lxHMedia Object Manager;
MOM), zZ#z ¥%F FE|AHCollaboration Manager)
R0z JHch Alz"le] yRee HEertle] Al
Holdg avt®oz HHEy] 95ted TRNe| ExstH
N2de] 2z REL o] TRN F2E 7ulez 3lo] 4
% B4 TRN EEde 4319 Qg Hol&dx A
Zg W45 TRN Fxo A3 $ste Azl 33
3X(3D Space Parser)7} A%t AA e o]~
of o3 Yd¥d "to] ARE At FIHe BAES
EFER 947] e, o] AR gAe HFPE mH
E9] AZtARe E7te] AFRE uvlwdle =&l Al
DEAS FAAAE T E£F, 20k HAE A
Aslm Avld =g o] HodFy] 93e XML
M EAE 44 AH2E 4 9 DOM(Document
Object Model) [20] +Z2F& AM&-3Ilch

TFEL A 712 ol g3t iAoz J2SDK14
S AMESIAR, AAHE dEElels T8 J3DSDK 1.3
& AMEE FAESIHY FFEALE A% FAL At
2#A(Java Socket)S AMHE-3I] TA3FOH

Editing System

[ 3D Interface] [ Tag Editor | [ Attribute Editor| [ Text Editor]
k-3 18 Fi 3
] \ / |

b

)—(parsera oM

File Loader

1 = et freate File'

S ——

a9 8 FA X£E FAE

Media Object Manage
-

Collabora 'nMa;ager R

5.1 ®Z| AjJAHI(Editing System)

AR Alz="dE mitjelge] Al - 32 #AE BZJE
F e F HEY @749 HAY BAYIBD Spatio-
Temporal Editor) 9lo%= ej=1 HZ7)(Tag Editor), &
A HA7(Attribute  Editor), 28|21 €#2AE H37)
(Text Editor)7} 94tk ©18 HAYE nio] AA #e
AE Fite]l ARE m@E A2 PEI AR
Aty E&4Q0 AL AL AFIdh WY Al2F
o] ARERL QEHolAE 1Y 1, 29 2, 1% 3, 281
g 794 RAFa Stk 7 HYYr1e] |88 ol
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A ok
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