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ABSTRACT

In the field of document editing, a real-time collaborative editing that multiple users edit a same document
simultaneously has been actively studied. The co-editing session should be kept for the synchronization about the
changes during the real-time collaborative editing of documents among the participants. If the session ends
during collaborative editing, they wouldn’t be able to continue co-editing anymore. The purpose of this study is
to develop a framework for Continuous Real-time Collaborative Editing that disconnects the session in
unintended situations. Participants should be able to terminate editing at any time in opened co-editing session,
and certain participant is able to disconnected because of unstable networks. In this case, the editing session

should be maintained without termination.

LM E Ae] A Wl Aole AT T WAL o
23} e 9GS Dol 2
® e

cleret olAbage] A fluls 2vhEES) 44 v o S5~ ol

E o H o 9 S )
9= Au|2y(SNS)S] HFo] oA A7 A4 of| Hid=|= Al7te] Folo} gl
of| FelibA] o= AR Ffo} ggdel itk F8A o FAA ~ 5 HAH A BE R T
o] AAaL 9lrk A5 B HA" S glofof gk
ITF A #1323 el glelt)h AA I o AFA ~ wE HA7]Y FAE 5713k T
Aol T-F TAE EAl o AR HAlsE gt FAZ fA|Eefof gk
A o AR HA WRo] Fr)slEe] 7 AR o 1A ~ 35 1A AriRe dAIER] Al 3

% E T AT el 7 S ol A7 e EFehL aliet

* Fhokalol &t A W EA1F-8}7} (kssohn @ gmail.com)

*x ghofolslal 7] FE]FEE o] FUIES = 1A (soodong0.lee @ gmail.com, iwjoe @hanyang.ac.kr), (°: AP
= F CKICS2011-04-188, A4zl 120114 449 159, HE=dda) 2011 99 59

1049

www.dbpia.co.kr



24183 =] °11-09 Vol.36 No.9

7V 5 4 slofok drh

o A ~ FAL 7o) vlES = Ao #elAY
= 3E WA Aldde] fAlElelof Jich

AAZE 35 Axlel A SAAS BAel]
Asd 2 H3le wE w1y e HARR
(Replica) AJAgIch 2F 4] SAlRe] RS
A5k7] $13F 5713 v S 2 OT(Operational Trans-
formation) ‘301'4113’/]-“’2] CRDT(Commutative Replicated
Data Type) Wlo] al 7= rl?. o)o} 218 F7]3h=
ahte] Server7b @idsly] wiitell U417} Server?
W=z o] BolAAL) Serverr} FRFE A9
TE WA AS $AT 5 g Bk B mpe
=912 B7ol} Arba} el whe ARhE A 9
33 A AS AR fAeRs Rl
33} Aol Bk AARE 35 AAE 7FssA
g ZH A =E Ak

0&‘

AAZE 35 AR AlmwS AH3FE] W ES =] A
LElo] AApe] 4 BEAES 57188k o] A
A2 A 2 2% o7l Client-Server &
2L w2 ServerZ -8k Wbyl wel
Server A% WAlZ} AL Server WA O R vrrh

[e]
=

2.1 HE7| Server X|IH 4

5 A3 AE NAEke HA7]1E Server® A
A3t o] F Aldell A7kshe AA7]= 2 Client®
sz wAlelth. ¥ 13} 2o Al AR =
Zoll she] #A7171 Server 95 Hsta ol &
AR E-L Client2A] oo Qs =} 2=
37ellA 7k 3 9lE Gobby™e} 72
& HAF7IA ARl ol wHA]elth
HA AAAS ANA’E #3717 ServerZ A A7)
wfof] 4] B E9 F(Subnetwork)el] A4 A7)
e she] ok T AR AAS 3T
4= 9lth 22y Server &S sl HA|o] SAE
= 7l 7Hel AFEe| R Al Ade] e it oY

il

o 35 Al Aol F5E Wb Aol ol
S glows fHE Yrk

2.2 NS Server A giAl

5 B A AR o B4 smEd A
ServerZ SxtepAlsle ohE mE b dxv)e
Client”} E+&= wl]ot}. 218 Server HFA|2] A ~H]
Tz 18 29} 2t} Etherpad® & w]E3F € 7]4k
2] AAZE FE AA71NA] we] AR A gl WA
o]ck

Z14- Server &1ExE 22 Server®| H&€wHE 3}
E5 A5t A HellA] kAt Server7t VIE
A= ke A=A $1H7F A=) QLo R Serverst
Client Ate]e] M|ES T A4 v]8-& A s}spy] =t
sl MBS = adZe] AlE|Ado] HA Ao o
s AAEA =ol AT FHIMA BFE o) 54
wolul Al Qle|ulS 7Hke R & 5 A Ald
2] s &7} "ox|A| == o] 9t

Client Client

Server

[ R e R e
[ Network ]:[ Network L:.[ Network l

32l 2. A4 Server A WA FAE

|

M. 2= ™A Framework AMA & T8

71&2] Server 7|9F 35 HA A|2~EE 4]
Al 2 wle} Zlo] A7) abAde] U who] 3l
o} mIdelA 9=l A% 7] Server A& HFAS- 1A
slo] 3% Aol Hodsh= #4715 AlolellA Client
o} Server®] oJ3te] Wzhd 4 gl o2 5 A
A AlzEle] gAY e ST A7

\
o
Server 3K Transformation) ZH| QY FZ5 Agkslar
ol & AAlsl T3kt

3.1 HEY| Server tHEH kAl

Aok FA7] Server HFF HpA] o]
< MAskE FA71E ServerZ A Qs 1L
Aol 37Fsh= AA71E Client 2 A 8h= 7
7] Server A4 WA} fAlseE Aokl WA
o] HAA7] Server XA WAl ofE He I%
AAde] #aE= =l HA Server} W73E 4=
th= AHeloh & dx1e] AA Server7| 7] 71A] ]

o
(o
)

oo o o

=

e

I
of

i

S
30 o 2

www.dbpia.co.kr



T AEAA AN FE 1S F =z D

fr AlAdellA] ol=tshd 4] Client - kb7 HA

Server® W3tzlo] Al A4S ¥ ‘6]'?5}_&‘11 HA Al

1] #]4-A](Seamless Continuity)-2 -f-<]&ck 0] oz

Z];17] Server HEF WFAlS = x| Q231 wWAYZ=
/x Eh:].

;‘WH AR Server?d] FHoixl Ax ] WS
olck HA] Server= 35 UA] 4112l Foizt Awal
Active User List2} Member User ListS 7}ZIt} o]
= zLoqx} 241.‘: 71— 21—0:1 ‘,] IP—zr-ﬁ\_, YE H—]i
= 23kl B4 Clients 84 A4l Fhodst wiv}
e o HA] Serverel] i1 HRE Alggic). A
Al Server= 571428 2E HA ClientE9l7] Ping
MessageS A3 24 42]e] #HA Client’} 35
HA AAdelA BdA o R sl Zls AT 5
°l‘:]r

A= o] HA Server WlFH S0t} 2 °d:[L°ﬂ
A 2= 3 13 Al 3 }fﬂ' 4] Clients
g ke 4’°uq A7kl 71 71 3] Client & <f|H] J4
A Server® A= ATHE ARERIch 3]
Servere} ollB] HA Server: 3% HA TA{e} A4
of %l dAe] AHWE F-f(Mirroring) gl HA
Servert= AlAdolA] 01%"6]—JJ]— s oo o]
Serveroll Al o] & deiA] ov] AA Serverol| Al 412
AghS A ARl g HA Servere} M)
A4 Server= A2 Ping Messages 7|42 w3k
o] 22 AleE A& 7HA)8te] HA] Server | 3%
HA Al ko g o onu] HA Server
7} o] & AHA|ste] ARile] A Server® WgH}aL A}
Al ele]] A= 2= HA] T4 Y AT ARE o]g
slo] = HAA Al Zr1EE BE ClientE2] W E
= AA3} FF HF Replicas A 57|38k}
a2 38 A 7je] HA7|E FAE 2E HA vE
Qze] o2 1ol F Aoleh DAY A% TE A4
AE A0 28 A Server7} H|9ls A47] B
7} Aol WA Ak 1 ekgel B4l CoF A
Aol 71l HA Server= WA Aol ik
Client $1%]7] BE <llv] H# ServerE A|Asick

server Client Client

[ Editor C I

I Editor A l l Editor B ]
;G

’ Replica Replica ] [ Replica l

[ mmw e
] 1

2! 3. A7) Server W3t Ao Al AL

718l
A Serverd] HF7| A7} F% HA] AlAdellA o]
EL%]—”# of[H] Serverdl #%7] B7} HF! Serverz W
=l ad 4= B3] AVE 35 1A vlES =
/H ol AR |A)7] B7F AA] Servere] 3¢S &
D5t H37] ¢7F FA Client7} o] od3] 3%
A AE Bk ClE B]l Zoldh

non-connect Server Client
I Editor A I [ Editor B ] [ Editor C I
I Replica I [ Replica ] [ Replica I

’ Network l

[ Network ]:‘ Network I

32 4. 937] Server Hgtel] 97 Al £

32 AE 7=
xq]o]-& _1421 Server ¥13}+ Hl— 1% 0]%—6"1— u]y], a7
= 4 A]2~#S Editor, Replica, 22|32 Network2]
3 09 AFeR A= WA AR HA]7] Zlell
Adsty 57|35 98 Usere} Connection AHEE
=3t} User+= Active User$} Member User® -
3t} Active Useroll: AlAdel] 371ak ARgel] of
3t A HE A5l Member Useroll& 3% #F ¢
ol 718t 214e] 9ls BB ARAFEC thek AR
= #A3Ic}E Member User+= A28l #ejzp7| 2R
sl Fejsled] & =ielAE olF 71l HEl #;
AlsHAl oA stk 25 HA Al=Hle] 7} A2
71553 o] 5] thi+= HHS Fxv= 1d 59 Zrh
Editor+= *}*‘17(}—4 f‘i Xu]7 ]i/ﬂ °]e—?, 4, At
Ao} 7o 7B 2 o E AR
22} AA7E ‘Hﬁﬂ T U= AE}M Zﬂ%ﬁb—’— AR}

Editor
712 HE 7S ASARE TE BA|
Replica
A SHlE 2| B Afet S7[2)
AREAL 22| AR Bi2|

Active User Member User
ARBAHD, OfF HE FH, o2 AREAHD, Ol S F=

Network
TP S HESA o2 22|
Connection
O 4, Il 7 22

38 5. 3% A4 Azdel AF 72

1051

www.dbpia.co.kr



=EA83] =] °11-09 Vol.36 No.9

T
L
Mo

of w2 WA Aleks S EA )
wale] molErh Editore Ag AdE o 94l
Client Replicas A1 &lt}. Editor”} Server $%17]2]
q3E wlo} T WA AAE AAIslof s 7-ell
Client Replica®} Server Replicas 7 AAdghch
Server HR7= 35 AR AR AR Fs=
Client 9417]5 % 3hts ¥ Server HA7| = 7|
Ak

Replicat= 2~ 49 3% AHS 23 T4 &
AE-E FE g} Replicaw AF7]9] d&dl| ule}
Client Replica®} Server Replicaz} it}  Client
Replicax= AH82Fe] 4] W17 ALSFS- Server HA7]
2 A43}aL Server Replicadlld] 571315 ZAxts =}
Ale] Al B el Hiedglc}. Server Replicat A1
FAE 7ke] WA Al dig dRAAE fAlE]
st} OT = CRDTM9} 72 dabAd e ¢
2]&S TSl EE Client HA7]9] W7 A8
571313k} Replicat= H3] 719 H&of ule} Server
Network'} Client Networks- A48t} Replicat= A}
£2} 1D, ©]&, 9l= AM, Connection A H-E Active
User2} Member Userel] 7|Z3le] #e]gic)

Network+= AJAdel| Zedgt A7) Zholl Message &
RAsl7] 23 V| ZE 738} Replical] AR
A} A B ZHE] ConnectionS AAI3}e] Fe]ghe}

Connection 1744 H371¢] IP Address& #%+
3}aL Message®] H7] G5 I]317] 913 queves T
2]t

f

il
o KT

3.3 M THAl A ETE
3.17el4 CARE g W3] vlEL]=ellx] Editor

A7} FHZxe| 3 HA AAES AFHS 1 T

Editor B9} Editor C7} £ 2 & AlAdol| sl

Editor B7} o8] #1%17] Serverz A|A ¥l 7148k

ol o]EY Al AHF e}t 3t HAA2 olele} 2ok

1. Editor A7} Client Replica®} Client NetworkS AJ
238} Active User List(AUL)®ll AF1-& S-231ch

2. Editor A% Client Replicax= Member User
ListtMUL)°l] 52% %-E Editor Station®l] Hello
Server Message(HSM)S- 15=gic}

3. 4# A7} kel Hello Client Message(HCM) S <=
AlekA] Fatsd VB2 Aol AA17] Server7} §l
v}x 73k Server Replica®} Server Network
£ AJA3SEAL Server Replica®] AUL®l ARAS 5
Eghrt,

4. Editor A2] Server Replicat AULS #F3}o]

1052

Editor A2] Client Replica®} ConnectionS- 334
&l3. 2R3} Client Replicaiﬂ AUL-S 7§41z}

5. Editor B”} Client Replica®} Client NetworkS AJ
A33taL AULY AHAlE 553t

6. Editor B2] Client Replicat= MUL®l| 535 &
Editor Stationel] HSM-S 53l

7. Editor A9] Server Replica”} Editor B&] HSM<-
41819318 ol Editor BE ollH] A7) AH & ]
sz AAslar o] 2 41 AULS A3k
Server Replica= HCM2.2Z Editor B4 Client
Replicadll 7] 353lc}. o]u, HCM <glelli= Server
Replica®] AULe] ¥3F=|o] gt}

8. Editor B7} Editor AZHE] HCM< Algkch
Editor B2] Client Network+ Connection %25
Z#8kaL Client Replicat™ Message ol &
Server Replica®] AUL -85 #}412] AULel| A
Zgle}, o] Client Replicat AFAle] ofju] #%]7]
Server® A A= -S-S A,

9. Editor C7} Client Replicagl— Client Network=S- A
A3kl AULeY 2MilE 5-53ich

10. Editor C2] Client Replicat MUL®l| 525 =&
Editor Stationel] HSM2- "5-31c).

11. Editor A®] Server Replica”} Editor C%] HSM-2
S=A18kaL Editor CE AF12] AUL¥} Connection

of 533tk W7%® AULS HCMell AelA
Editor C2} Editor BellAl wHgic).

12. Editor C} Editor Bi= Editor AZH€] HCM-S
$A18e} o]l Message <tell Q= Server
Replica®] AUL W-8-& #}419] AULel A3}
o]u] Editor C2| Client Network+ A¢l| o3l €1
7 A X¥E Connectionel] ##-3hc},

12 A shH e} A7) S F3l 7 Editor

Station®l] Replica®} Network ¥ A w7} A==

x 1. A4 WA 2 3t

Editor A Editor B Editor C
User(AUL) | Connection | User(AUL) | Connection | User(AUL) | Connection
A AT 7+

A~ A% A" 43
B
Bt
ACAL B
7}
A" 23
C 7}
C F71
- A, A", B,
C &7 o
i c 7
A4.47B.C AATBG A.47B.C A” An"B.C A"

(H7A =+ Server® %3tz #A +& 4] Serverg £¥)

www.dbpia.co.kr



R ASH AL

o

S PR LS DEERIE:

S 333 Zlolt} o] ®e] AULY Connection
Aoll+= Server?} Client2] W-4-& Hskx] ¢ 3
3

% 62 7} Editor Station®] Connection %X .ol
wel Y 3% W13 Ak xS £33 Zlolck
o] A Al ¥ HA Editors 1:NY] Ha=ql
Client-Server 755 JAA Z2] AUL AHE
o]l NiN(EEE P2P) -22% A vl 4= glch

Editor Station A

Editor Station B Editor Station C

| Editor A ‘ | Editor B | | Editor B |
Client Server Client Client
Replica Replica Replica Replica
Client Server Client Client
Network Network Network Network

7 N N X A T

[ |

J7 6. ¥ #WA A 7=

34 M| FE| U MM 7K
o] Aollx]+= Server H%}7]4l Editor A2] U EY =

A7e] #o#A] Server HA7 |7} 35 HF AlAdollA

ZES u AA7] Server HZ-S F3l Aide] f=]

== S Azl wet FAH R drsdck

1. Editor A7} AlAdellx] FEghe). o]u] Editor A=
2419l AULY ConnectionS- AHA| gk}

2. ov] Serverq! Editor B2] Client Replica”} U3
A|7F F<F Server ReplicaZ €] Ping Message S
ukz] 5519 Server Replica”} AlAdellA &gt
a2 Fedslar Editor Aol 3t 7S s Alstal 2}
Ale]  AULCIA  Editor AS AHASkaL Server
Replicas A1}

3. Editor B®] Server Replicax= Client Replica®]
AULS #R119] AULE EAFskal Server Network
= AR

4. Server Network+= Server Client2] AUL®l| &= 2
E Client ©%]7]2] Client Col| gl 94 AR =S
Connection®l]] 53Z3kt}, (WFd AULC] N 719
Client H3717} Qb o]F 5ol gk <2 A
H-E Connectiondl] 5-=3It})

5. A 2% Server Replicat= AULS HCMell AeiA]
Editor CellA| $413kc)

6. Editor Ci= BE4E HCMS wow] Aol tigh a4
< dfjAsl BE 128 AAs}a xFX12] Connec-
tion¥} AUL-S- <=A3}
oglA dto] 17 42} #o] Editor B7} Server®

ZFo33}aL Editor C7} Client 2 #oishe 3% H4 A

Ade] A€ok olelle] i 2+ Editor A2l AlAS] =
E]¢} Editor B2 Server W3}k 3}A]o] x13)xlo| ujz}
7} Editor Stationl] Replica®} Network ¥&1 ¥ 7}
PA=E S 2T Zlolrk o] x| AULH
Connection Gell= Server2} Client] W-8-2- 13}
2| ek A BAIEITH

Editor A Editor B Editor C
User(AUL) | Connection | User(AUL) | Connection | User (AUL) | Connection
AATBC | Aa#B C | A4B.C A" AATBLC AT
AATBC

23

B.C 44

AA" A4 AT A
;'\::}]ia BB" 4%
BB” F7+ C 7t

AT AA
B.B" F7}
= = B.B".C B.B".C B.B"C B~
(= B2 =9 #BA ++2 Tz o] Serverd Server® EAME)

VA= AerE Server W2 vbAle] A5-S &
AA 3} Haled S (Impact of load)e] SwHell4] #4
& 5 ol ¥ = E AAERek Server Mg )
A1e] A5 4 = =E s 9ske] v
I 22 FE 1A A 3ES sk

A4 Agde] stmd w7bA] F5 dA A AT
T pfle AAE §A157 )6 838 HA7E( sh
9] Server T4 st o]Ake] Client HA7|)o] &

o

Aetar Z47e] 35 AR AdAs AR E 3 H
A Aol HoIstAAt 2Eld 4= glr). 3] Server
HA7 1= A ZE Client HA717F AlAdel] 3ot wjop
t} o] & oln] Server A 7|2 *|Agkc}. A Server
AA7)e} BAgE 1€ e ol4] 28R Client
HA7 17} A elA] dEsA HdehH L Server HA]

71% & ZE A7) HA 7] Server W3t FRJo] A
ofdct
= A AAdelA] Server WHzlto] wo] dojuda

= Server W& WAo] a4 mi= P oAo] Arka
& 4 9lrh 5, Server W3 WO 84S Server
gk 315 Zix 2 EE
371 18l A1 Server W1k ARl o

225 TR Server Wigto] §19)¢] A|7k ¢ <ol
H

el 382 92 #Al Server HA7|9] A E =

o 2 qift

www.dbpia.co.kr



ol

54185 =4 11-09 Vol.36 No.9

N

Axg slo] AAE|mE oA Server W2 ubAY 714
A= {t;}, n=12,..2 F7]9 E4(Memoryless
property)S 72l Y] Z2A|ABA 2 FEE 7}
Ak 3714 ¢, 2 nWHA Server W&} n+1A)
Server W&k Ato]o] Aztelct. & nWlA Server] &
Zb AlZbele) & 4= ik 9199 Aol Hgks
AZF t o]Woll Server HZto] WFAIEE AlAe]
E Pylt)i= olelel o] Aelgle.

T

Polt)= Pltg=<tj=1—¢ M

olul, P{E}+= AF E9] WA FES 5SSl A=
Server W3le| H4 WAEo|tt. 13 7S A=03
Py,(t) 2

[hour-11% = 10 A|7ke] Al A7kl gt
Tz zelrk t =00l F5 HA Aol ARME F A
Zo| A5 1 A|ZE gtel] Server HZE HEAY E-Eo]

Fole ¥ 4 olrk
7or®] pafel 7]elal 77t ofefel ek
for{t)= Ne M

Blim)= L

2= H#Hz1] A A7k TCES"E = HA] AAdo] A
=

257171 A2 Azl &
H

H
2hsle] HA] =hgle]
T 1A Al SFol] WA= Server W

2| ngpaz ofelieh 2ol 3 4 gk
— Ty

Ner— == Ay
Elte}

1

(lmenpl-t*0.5)) —
0,3 -

0.5
0.4
0.3

o

0 2 4 B a8 10
T2] 7. Server Wgke] 0|22 #E FFE(X=0.3)

1054

A Client #3719 S Zhed =1] AI7E ¢ 2
Apolch & A=1/t pp-0lth 2B ER AQKE
Server W3t WAl frEAL- Z7te] FF AFixfe]
2k Alzke] @A e A|EA7ke] HpE Fo)
=t

o)A Algksl HAZ7] Server W3F vlAle] Efj] 7}
FTEONEE) A5 B30} 35 H93 A %
718t Client H4]7]9] 4=& Nole} sla 7} Client
A71e] 5715} 87 3lo] Wi Rol} dla 57
3}t wvlt} 7 Client® #1%%]+= Replica ©|7]#]<]
it 2715 M vl Ex} P 35 13 AlAdelA N
Client5¢] Replica =713} 272 A3 ek
Meopgs oFelel ko] AAkgick

Mypg= N°RM

shte] Server W&k Aol 4= 3k W12 Replica &
7137} dofbA] Server Replica”} N Client HA 7|5
2 ASEch 2% A% AlAdelx] Dol Server ¥
g Aol ofsf sk F713F B Moe
okelst o] Aelar

My, = ngNM
Server H3h WhAlo] fbelz B 715 4=
olefje} o] Client S 5713} Ezgzkel] digh

Server W2l EjZieke] njg-2 Aot}

_ My _ EST: A Tos
7T My NR DNR

olu X} T, = HA oA dlolele] &4, 3=k
=2 A wsh A, AsiaEe] Al Fed 2A1E
v Sl we} AAEug 2kdxie] 4~ N2k IA7}
sithar 7Pdsh 1= NoJuk Ro] F45 1] 2k glo]
=k & A2k 4L Client®] 5713F 8771 s
5 Aok Server WZH WAle] Edjd 3] rlE=
= Yotk

iRt 2 g7tol|A st e 37 ZH =Y
7127} Server W3k F-Eo| EltAS AlEHo AR
Flaldek AlEelde] 271> N=100, 7,,5=1021
MK A7 etellA] < -3 (Uniform distribution) &
Client H37]2] A4 37} ApAS WA 7| o Z2te)

www.dbpia.co.kr



=
T

M

A3 A2k

o

5 AAE S8 zeela A

Client F3)7|vlc} A=0.321 A5 B3 ;5] whA7)
o] g3t ., & A Client H%719]
& AIZEE AA3IAT o] Server WS dar
L3S wf #HZx2] Server Higho] Aot A7}
Az e o 319 34 g Aketh o]
dlojd 24 BRre=g 10009 R st 1 4]
HEE S48 Zlolrt oke] o]2A]elA

A BE AN FS 1ol HE3A et A EHe)
d S I t ol BE8FRoms A A
gl 7P slgict. 23 8L A EHeAS Eal =
38k Server W3t ¥l o] gw|xolc) 23 73 18
= vlarsh a7 8% A Al RES TS el
& 4= 9lal o] ZH Server WF WO A5 Hr =
Al =27t s o 5 9k

24

n
=

=
=]

Ar AL me ol
(T
u
;
A nﬂ;
IR

>

N

[ee}

90
80
70
60
50

R H1 ok rE

40
30
20
10

£ =2 AT T w1 AR Ak 9l
oA Server AR 7|7} FEFAY HES = 1-e] #
oAx]= 797} BAsle] el Client H37]E Server
HA7| 2 Wgtsle] AAS ASAHCE fA ¢ 9l
Al 3= HA7] Server W3 WbHS- A|okslAdc) o2
2 Server W3 W8] 55 A5t Hagl o]
4 ZH ) =2F AT ZA Server W 1A 3]
9] 712} Server W3kl 23 EY rEEE
Al ARKE wAle] s HE - RS )
At o] A 4 2 Hrt ZH = wet AlE
#lo]xd-S E5l Server WZke 2 AXo] fA|== FE
= W3 UAe 7 E A=A Aokl HH
7] Server ¥&F ¥}Alo] Server’} AR £2E = 3
oM E 35 A A=glo] AAE ASHOE f

3)

A& ol Fees fraddst A FAlel

N

7142 NMAsks Z37) 98-S Falsksich
kS 92| B =ol|x] AllekdlE HA7] Server ®

gl

N

g =

#1935 H= 2(Ad-hoc) 3 HA Alz~wlell
& 5 =S ke A7E skt At

10

o2

12 3

A. Imine, “Decentralized Concurrency Control
for Real-time Collaborative Editors,” 2008.
Du Li, And Rui Li. “An Admissibility-Based
Operational Transformation Framework for
Collaborative Editing Systems,” Computer
Supported Cooperative Work, Vol.19, No.1, pp.
1-43, Springer, 2009.

Nuno Preguica, Joan Manuel Margues, Marc
Mihai Letia,
Replicated Data Type For Cooperative Editing,”

Shapiro “A  Commutative
in the 29th IEEE International Conference on
Distributed Computing Systems, Montreal,
Quebec, Canada, IEEE, June 2009, pp.395-403.
Krishna P. N. Puttaswamy, Catherine C.
Marshall,
Patrick Stuedi, Douglas B. Terry, Ted Wobber.
“Docx2Go: Collaborative Editing of Fidelity
Reduced Documents on Mobile Devices,” in
Proceeding of MobiSys’10, pp.345-356, ACM
Press, 2010.

Venugopalan Ramasubramanian, Thomas L.
Rodeheffer, Douglas B. Terry, Meg Walraed-
Sullivan, Ted Wobber, Catherine C. Marshall,
AminVahdat. “Cimbiosys: A platform for

Venugopalan Ramasubramanian,

content-based partial replication,” in NSDI’09,
Proceedings of the 6th USENIX Symposium on
Networked Systems Design and Implemen-
tation, ACM Press, 2009.

Qinyi Wu, C. Pu, “Modeling and implementing
collaborative editing systems with transactional
techniques,” 2010 6th International Conference
on Collaborative Computing, pp.1-10, IEEE,
9-12 Oct. 2010.

Citro, S. A Framework for Real Time
Collaborative Editing in a Mobile Replicated
Architecture, 2007

A Collaborative Text Editor, Gobby. http://gobb
y.0x539.de/trac, 2010.

1055

www.dbpia.co.kr



24183 =] °11-09 Vol.36 No.9

(9] Realtime Collaborative Text Editing, Etherpad.
http://etherpad.org, 2010.

(10) Leonard Kleinrock, “Queueing Systems:
Vol.1,” pp.10-78, John Wiley & Sons, Inc.,
1975.

& T Al (Kyu-Seek Sohn) 23]
1982+ 29 ghefisha #HAY

19841 29 skl #als
Al AL
20034 849 =l A
‘4‘* ALYt wha
4X 20024 449 LGAAE BE
el T2 #9)ed T
2004 3U~3A gRRAlolM gt A HFAlFE
I} g
<¥AHol> Network Reliability, Mobile Internet,
Ad-hoc Networks, Information Security

0| == & (Soodong Lee) 3]
20039 249 skefdiEta Fsid)
&} ARFSTE T St
2011 24 ghefdisty st
sl Ay AAL
20031 64~&A (FPI=H

el AT
<yl Hol> Text Formatting,
Software  Architecture, Data Communication,
Cloud Computing, MVC Model

1056

= Ol 3| (Inwhee Joe) A3
198313 2% ghFoistal A}
Zst}
1994 129 7|5 University
of Arizona, Electrical and
il Computer Engineering, M.S.
1998w 99 WIS Georgia
Tech, Electrical and Computer Engineering,
Ph.D.
199211 124 (F) dlelw Fird7a AsdadTd
20004 6% W= Oak Ridge =74 A7
20021 84 v]= Bellcore Lab (Telcordia) <37~
2002 9 ~3A eyt A5 e
<FAlEol> Mobile Internet, Cellular System and
PCS, Sensor Networks, Mobility Management

www.dbpia.co.kr



	지속적인 실시간 공동 편집을 위한 프레임워크 개발
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 공동 편집 Framework 설계 및 구현
	Ⅳ. 성능 평가
	Ⅴ. 결론 및 향후 연구
	참고문헌


