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Abstract

As an IETF standard protocol, WebDAV provides infrastructure for managing and authoring resources
and supports asynchronous collaborative authoring on the Web. The CoSlide server is an extension of the
Jakarta Slide WebDAV server, providing various workspaces and collaborative services through the WebDAV
protocol. The CoSlide server supports workspaces for storing and sharing information of various users, and
provides environment for effective collaborative authoring. Actual collaboration activities are performed
through a collaboration client software which provides collaboration services along with the CoSlide server.

In this paper, we describe the development of the CoSpace client which operates in association with the
CoSlide server, presenting effective collaborative environment. The CoSpace client provides user interfaces
for accessing and controlling the resources of each workspace on the CoSlide server. In particular, CoSpace
provides the facility to launch an authoring application from its workspace view, automatic locking, and

downloading the content to be edited, and resource movement using mouse drag & drop.

« H1XMAL - olgd  LAXA : o|HE
12008, 11. 12, &lAKY : 20098. 1. 13, AxH= : 2009. 2. 16.

=
S AFEYREATEE A

E 770l
o}

T L=
ettt AFHAYREAZ T A reAt
gt g AFE R EABAY 0

¥ o] mE2 20074 At Aol oste] ATHI .

R My



80 EJ';E 74 ﬁl—j ]:Eéli‘!—‘ = ulﬂl)(wu (2009 2)

» Keyword
A (CoSpace),

.M E

QeI F&:3t Waw) A FAR ol X AR
IF e T AdE Adsks rleEe] 8l wet
ElE 7Iuto g g 39 Ego| IrkstaL gt o|2dt
5= Adap] sl HTTP Z2EZ HTTPZ
L AHEEl] HESIA 7uke s EY
FYPE ¢ J=F Adshs Fgrzde] YehA =3

AN 23S H} o= g Alﬂ Eza&m—%

=
Tr=

o HTTPS 3%*

(2)2} iPlace Al=#1(3) ol Ut O]'

A TS Adge A ¢ F
el 43 8] Ao s FAH ] TAHAL
H, olglgt FARS ddstn 45 &84S B %
4 7I9ke] AR W B E5e] el A
o} olfg Q7o @A W3C(WWW Consortium)2l
IETF (Internet Engineering Task Force) AFate] 2]
a5l 2JallA] 9H B (WebDAV: Web-based Distributed

Authoring and Versioning) Z2EZ(4])0] S48 H)

=
= HTTP/1.1& 833 9 54 Z2EZEA] <

Qe
B 7o R Bt 2Rlze) 157149l 6l A4E xl

A3 93 ZF T2 AT (5,6) dure] 53
o we dulE XE HAE AYshe PR AMHES

B2 19 3BEE PN 90, FeelEE B 3
5] YUl AHIE o] g3to] B4 A2

At € Eﬂ HE 2)dsk= Al Al Zﬂﬁi" Jakarta
Slide(7), mlo]aRAZEALS] IIS(8), ©FA](Apache)?]
modﬁdav 2E5(9), Software AGAF]  Tamino

Server(10) o] it
CoSlide(11)& Jakarta SlideE 733 FHA 28] A
H 24 TRk AleAtel 228 X Yele 2T

o, ¥9 Y4 e Ad Aol e ATIh
I

Jakarta Slide® HUlE ZREZS A|Yse M ZEZ
A <) Ageld e} Al BRBle] MBI AE AT, 5

A5t Jakarta Slide® AHEAF}F 28-S 93 gkt 24
e AlFsiA] ot B3hAl FHle] A B ofEs

HHE(WebDAV), XiZI=2Et &2t0|=(Jakarta Slide),
HAAAH(Collaboration System)

F&20|=(CoSlide), FAH|0]

o] At} CoSlidel‘—
e xﬂ*ahﬂ% Z 3
%t 7)5S

LS Eoﬂﬁ‘ CoSlide AM#e} A F2sle] &4

A S A F38l= CoSpace FAAI2=E FetolAEL] 7
dlo]] thale] 7]t} CoSpacet CoSlide AH|ellA A&
she ThEsE Al 3zt 28] 918t JIEEol~E A3}

o Aol Ads A E 5 e 7% AFedrt w1,
A FEAAE A% ALET Aedd, A FaAE,
A thr2E 59 e A Aos s AFste] Bt
a3l e e et CoSpace® CoSlide AH
M AFeke vdd Y 71%E ARSIl s
CoSpaceLib ZfolE&E|E o] &3P, o]& F3l CoSlide
Aot Ao uE FAS Fgitt. 2 AFeA Al
e CoSpaceLibe QIEUlE Edte] fvlE 7|2 Hli=s
SAAY Ao &4 Be] 84S A dske QU golB
glgfolot.

B =10 748 thad 2k A& o]o] 23AME
A Ao tiste] AR 3= CoSpaceE /NEsH7]
SJg AA HAE v ¢ 7S AulEt) 4ddA e
NEE CoSpaced] 47 A& AuEy vtz 573
oM ZES AHHES S}

o[n

I, 2d A+

1. Hdl=2

WHBE QEUS Folol T 2l 157149 ¥

4 ARS Adap] 9 ) 52 ZREZoIr}, dHEE
HTTP/1.1 % T2E2e| 442 Falo] AHgAlEo] Q)
g B3t} 97 LS Aolshn elg 5 YE 7158 A
gt
21 e Z2EE9| Fo flas
Table 1. Methods of WebDAV Protocol
Hias 15
HEAD, TRACE HEST #z2 30 5
GET MHZRE A gk




CoSpace: #3409l

| 89 A49¢ AL PRS2 GUn FooldE 81

PUT, POST M2 2N T
DELETE S ARl A
MKCOL ZEd A
PROPPIND. Xiglel 248 ZasHD 48
PROPPATCH
COPY, MOVE Rilo| ZAlet ols
LOCK, UNLOCK Riio| Homro| ex|
OPTIONS Asiel Rl o Eol
(& 12 YBolA AFsk= HTTP/1.19] 718 wlas
o 2 Bl F7H vlass HojErt ol e guEe] v
EE o83l 45 o4 A A2, A Hojzr] WA,
°olF e ¥ 59 Jlee AdgomHA 44 A< 2
& & e 992 Apa

ZZEF(WebDAV Access Control
Protocol) (12]2 HHl B AHdlA AlF=e AL 83
&0 A2 e A2 AolF ¢ UEE gE )
B &7 Z2eZoth, ARAlE YUB J2Al] ZREZE
gate] Aol Apdef Tk A2 AekS AHE < slom,
e A Folol 54 AR 2F0l diste] A

< gy A Fet=s & ¢ 3o fidlE F2Alo]
ZREZE 54 A tigk F2Alo] dds 71ssh] 9%
HEF privilege® A3t lon], (£ 2= YulE HIA
of Z2EZo] YA AlFde 107K EF privileges
Hol3m Sl

# 2. WebDAV ACL®| EZ Privilege
Table 2. Standard Privilege of WebDAV ACL

Privilege Ils
read o e HAMO| LIZBS 215
read-acl ACL 42 25

read-current-user- SR ARKIfA| FOIZ! privileges2

privilege-set s
write lo| £Mnt LIES 8
write-properties mlo] £Ms X
write-content olol Ligs 8
write-acl ACL 42 8
bind Mg MMsL 8
unbind ZEINE OISBAE Al

unlock o = FaMo| Z= sl

:

o3t AHE. T2 &

=& Adshe MulE St AHgAL
ol Aol Hskan # =

to

G 5 YE 75 AT
t QEn Zeoldes) gtk dEdel FeleldEmt

DAVExplorer(13)} GroupExplorer(14), OpenDAVExplorer(15)
7F ek, AR 7129 FElo|dEE thekdt AH8Ate] EY)
= Adap] A3 Aol o5 &8e JY 7lsol Al
FEA ol FAE T o B2 ofelRo] wEr} Ed
Java 71We] HE ZRES At 712 T} AT &
7BellAe] mgadiest, ALET AsddH 22 AR A
9 75 AT H3th B =7 4780l 7]E] Fu
B Felo]AES} /EE CoSpace FEINES] 45 Blas

fREs g,

2. CoSlide M
CoSlide= Jakarta SlideE #7at] e EPrl~
gl A EA] 9] Aol sk 7 A A
Fa AP Fre ALL Aol ¢ gE 715 A’
Jakarta Slide= QHE Z2EZS A Y5l 9 AW 25
24§ el A BBl JAAHAE AT 1A

o Jakarta Slide® ©h3t ARt} 258 wedt
AT Al F3A o AL S Aojsly] A3 Tkt
& AFsA ol BFA H AdS skl S8
e ol go] WET}, Jakarta SlideE &4at] 7Y
CoSlidex ol g A& 7NA87] 3t theket
e AlFsi 7 AGEite] AlE R AAE &
Jde 7152 AFat. CoSlider N AR 16 7Y
S AFs] e MAFAAF11), 250l &3 A7 AL
&

2
ofl L rr off

2

FY F Y= TS AlTEe 2
U A3l dglo] Aste o8 A}
S A BAE S 5 dE NRGAR05) S
3}, (&£ 3)& CoSlide ABolA] AlF8l= 2 233t
HHE HojFr)

3. CoSlide Aol HMiSsh= Zigtszt
Table 3. Workspaces Provided by CoSlide Server

ol
=

2

Ztelazt Ils
Holxiei /_\I%XP 7ol FTE 4= U= AAZTH
EAIAE] SEE AFSAIERE MS
SSHHE ok IS SISt Zedst
miSinsy OE0l S5 ARSAED ®E
Zioddt DUER VISo= AR 22|
CIISH AlZAIES fist 371 st
SRR Zloito| £Mg piZelo] Frez 2Y
(Download/Upload/Upload-Download)




82 B 7 e SioCEE(2009. 2.)

& AolME CoSlide Mt 37 dEdle] aapro=
S A 5 e 75T A dEF 0|28 AlFste
CoSpace YAz Sfo|AEL] 7k thale] 7]t}
CoSpace Z2]lEE CoSpaceLib #elEEg]E ©]&3}
o] CoSlide Ao} Falsh, A2 JHE Aejoh=
53 A2ld HEE AR} S0 BtEE Fdske
Hio]~E Aosle FY2EE FAHET. CoSpaces
Net Framework(16) 7|9t #3o] d=9= g8 2
o2 7hdElo] AREAE A el&dtaL &7 Aol ek AL
B4 QIE o~ A Fah, WA oR HYdl st e
7155 AElsle] BAAoR FY 3 EE AlFth

I ool

1. CoSpace B YUA|AH ZEl0[HES AHA
CoSpaces IA| AH-8x} QE]H o] A5 Al Fshe FollaT
3} ¥4 RS Al Fejagon FREY. (1Y 1S
=]
B

CoSpace EAA2=8l Flo]dES]

|

list view Manager Manager

list view Manager Manager

—oremo A —( =z 2 —
Personal Automatic | I_‘
AR hbspace Auto Launch K"lL | CoSlide A
Group \ﬁ File
¥ = Workspace itori ]
@ Lo i e B D Y
= Workspace J| | nager g a
= | e Person Tocal File 3 e
Whtic Manager Manager &
Workspace Group User
L
J

T2 1. CoSpace 22j0[21ES| LIF =
Fig. 1. Internal Architecture of CoSpace Client

CoSpaces AFgAlolA] EgA o=z
7] $131ed 71 7lgel AR Fohsg
I AR FRE FHEhs 2
o= QHFH | =5 AlFdH
ARAD SejaToz Absle
A4S A Al AH
e T8 s 4
of A AgHor
98k CoSpacelib golBe

)
a
3
o,
[

[rt

of of
ol

-4

oX,

<

v

)

s b
rl 2

|

2 T/43]
AHEALE] 8
i}, Algarel
A RES A2
o Fgeh= 71 5EE AlEskst
JE192m CoSlide Al el B2
£ AHgeitt

-

ld

(
)

2~

2
®
fo
<l
kX

= N
y 2
iy

R

[

i

Z

o
il

d
o:

-0

4 ro

-

W
i
iz O
o M
o

9

rlo
N
K
-

Y

2. CoSpacelib 2lolE&{z| 7Hgt

CoSpace ZTlAdES] ZF ZFExor] AAFoz
CoSlide AHe} HTTP 84/69& A2lsi =W 79
AreAde] "olxm d#AR FAlE Fsly] ofHth
CoSpaceLib= HTTP £3/8%& Aeldhs #4& ZE3}t
o Zzo| AAEAE mol, 7 Fxold A
HTTP £4/$%<
CoSlide AH o] AZE L Al fAlsk] <A
HH B2E At

&
R T V)

S
"t} CoSpaceLibe A4S A3 7| EZe~, 240
S UE s ey B S, o XML 2
BAshe XML 3% 34 2

AEke XML A4 2 84 Feaz A (& He
CoSpaceLibell Fod 7z} FAE55 HojFr)

M ox o

X 4. CoSpacelib 2jo|22{2]e| = Sz
Table 4. Classes of CoSpacelLib Library

oo Sefa Ils
DAVSession AMeHe} o1
DAVStatus AEfEE Fo|
7=
Properties Ay 78
HTTPControl HTTP of
OptionMethod Option 7l
ConnectMethod oz Jls
SE &l 2
GetMethod HEE| Jls
MKColMethod ZRIMMN Tl
MoveMethod ARloIE 715
CopyMethod KA 715
DeleteMethod KA 715
XML S& 2
PropFindMethod $M0| 7Is
PropPatchMethod HMMY TS
LockMethod 275
RequestBodyMaker QEMM JIS
XML &84
ResponseParser SN TIs




ol
X
)
re

CoSpace:

49 492 A9 AET= YU FHldE 83

3. CoSpace?l 7|

3.1. CoSpace?| 7|2 7l

CoSpace ZT|IE= AREANA Al JY &4
AT & I=F geket 7|18 7152 XYt CoSpace
N1Eqod AAd JXg AHFite] AL 2HAAFE

A BRE A3t ge B4E AN Adtel (&

Mo & rlr o

me

¥ 5. CoSpace?| 7|2 75
Basic Functions of CoSpace Client

oy

ofef XIS R 5 s BC Y

ZZ AlrHe| X HRe

etazio| XS 2 AlAHOR Cig2E

o|5Hd

Aol ol52 wid

|
AR

=0{g7| AAEA

A2 OlSsp| #fstod Al M

RIS SASP| 2fsto] AR X

2
2
]

31

Atdisp |

3.2. CoSpace?|

CoSpace= CoSlide AHellA AlFahs MAXAA,
T4, INAAEE At 2 24l B F
ds AL & 9de A g-gbet,
(1) JE=eds 98t 7ls
CoSlide Aol S=El ALEAR=
e MAMsl0] CHE ALSAIED

e K™ 7S

* e se

H
Gy
i

(o}
hd
bal

o
=

0

0= njo

> 0X
o
=

2l
H

ol

il
=
L
Ly

0

3

>

k=)
0x
I

>
oo
_>4'_
]
Lo

4% mo rr wp o
as)

mr

N

olr

du oo

ou pot [ 3° 2

=
0

ol
in)
°
=)

o

Q
°
°©
2
>
=]

Fo o

2 o
0zt

{3
D}
<2
S
S
N
or
hai
S
S

N
\L‘I
——]
2
03 Of
mo ro
il

Y
pal
5
D}
ol
2
1
Q
0
>
o
nek
4>
bass
S
b o
mo tm

ne

|0

1

>

ofo

>

NN

N

-2

o ogh

n 2
1o

o 1o

l»FIJJ

n

_}'9

0K
=

A

1)
0

iy
Ho R
Tm ol
n
il

>
0f
%
(]
ne
o
12
"O
Rl
o
=
H
1o
njo I
=
0x

i oo

=t

o)
T

]
g
LO
U
>~
> 0o
Eﬂ
Ir
>

2 oH o

H
=
A
Q
bl
Ral
fU
1o
<
it}
=
T
3]
fo T
2
U
I

[

slgshs KE2dE S/HAHE o2 HMol=ct
3.3. CoSpace?| XA=X% 7|5

52 AL 7122 WA FeleldEAE B A
o A9E ARG AP Aol TeRE wa A2E A
2 5Tz aUS Aol A4S NY3ka o] AL A

iR
t}. CoSpace?] A= A48 7]%
g o 2AFso =z A Ag 7)es 4o
o] £AE vtal AFse g 9 A 22 AlaHle]

TE8= Hal

rlo

$8Z2IYS Yol M0 ANT AYE £ U=
= wolr). B8k, CoSpaced] =H|ad=d2 o]-83 AHd
o) 715 2 AlxElol|l A nlg-xo] e ae) =t V)5S
o]&3le] CoSpace?] e itez AAS &4 &4 F
D= o),
4. CoSpace?| 7|s +&

CoSpacee CoSlide AHdllA Algste MAAAT, 2

TR, AR A 283 g Y Vlss
A Qhsl7] 9ske]  Net Framework®t C#S wlgoz
CoSpaceLibE °]&3ted F@=H AT

4.1 T8

HImIR 715

= o —_
(1) 2Bz 93t 7k 78
D EARIEe| M U A
CoSlide MBI HiZste 1BXeiRe MasP| <lst
Of (Z 6)1} 22 0| LIt

E 6. ISNE MY 1Y
Table 6. Precess of Creating a Group Workspace

IR A

. AMe| /GroupWorksapce o]
. Mol /roles sl JERIIA | o5t MY

IRl ZeSh ARSRL Fo| &4 St

. JERE| F2 Ast &Y

. A2 /Join SRl JERIIE ZEM FTBID ARSKt Fe

24 39}

O WN

(H 6)0IMet 20| MH0IM FMSsts 2EXLES Mds
7] 2I6t0 CoSpace S2I0IMEM g1t Z2 80|

Zeaitf



84 ﬁ? 1 ]:Eéﬁ‘!—‘ = uI'HI)CwL (2009 2)

/& AFAAG A MAE
private void makeGroupWorkSpace( ... ){
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bool result = dav.CreateCollection( ... );
if(result) {
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PropPatch prop=new PropPatch(Add, name, passwd);
prop.makeRequest(gName, "Groupowner”, name,...);
ACL ad=new ACL( ... ); /+ F<= #Agk Alo] AA «+/
acl.makeGWSACL(groupName);
/x B ZA7F QS S1s AaAd A/
bool result? = dav.CreateCollection("roles/”+gName);
bool result3 = dav.CreateCollection(”Join/"+gName);
/# group-member-set A28 Ao &A] F7hy/
if(result2 && result3){
PropPatch prop= new PropPatch("roles/”+gName);
prop.makeRequest(””,"group-member-set”; ... );
} else {
Delete del = new Delete(”/"+gName, ... );
del.makeRequest("");
MessageBox.Show("Can not make!”);
Jelsef
MessageBox.Show("Can not make!”);
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private void makeOpenWorkSpace( ... ) {
/% INARG B/
bool resultl = dav.CreateCollection( ... );
if(resultl) {
/2 AREAF Ae] &4 A7 w/
PropPatch prop=new PropPatch(Add, name, passwd);
prop.makeRequest(oName,”Openowner”, ... );
if(type==0) /* /WA EFS) A& »/
/x QRE G INAAG
prop.makeRequest(” AccessMode”, "Upload-Only”);
else if(type==1)
/x TRERE A8 I8 +/
prop.makeRequest(“AccessMode”,"Download-Only”);
else
[x Ak IR
prop.makeRequest("AccessMode”, "UpDowrﬂoad”);
[x MR S5l wet H Aol A&
ACL acl =
new ACL(oAddress+"/”,m_name,m_passwd);
acl.makeOSACL(openName, type);
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d1elEs B0IEC]

/% CoSlide A1H 9] oA &7 8% »/
if(=d A del = 45) retumn;

else
it 5 = false)
return;
execute Y-S ThEE W] 918k A EG A
execute Y TR

if(FYd T2 = A5
execute 74 unlock
execute T TR EE 91k A ET AMA|
return;
end if
execute A%t S-& ETRIW T
try {
f(A2 3-8 2239 7] 7Fs ofF- HAD
FileSystemWatcher o|HIE - HZ5AHAZE &<l
Process.exited o|HIE 2}l
execute Y ==
execute unlock
else
FileSystemWatcher o|HIE - HZ5A4A|7F &<l
Process.exited ©JHIE 21 or
execute Monitoring( FileShare.Read) 7HA] 22#=
execute I H==
execute unlock
end if
}
catch(H|= A4 oje] WAl dje] A2

J% 5. 38 Z20% 75 A OHE ZHA| 2|
Fig. B. Algorithms for Execution Applications and
Monitoring Events
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Table 8. Events and Methods for Processing Drag&Drop

IIs Ay
SEZZTIYOR Xjlo| =afa=|0] EoiS
DragEnter AL
SIASH= O[HIE
DragD SBEZ TN Xi2o| =5 E mf Ssk=
ragDrop oplE
GetsourceURL ele| 22 URL AM2lshs oias
GetdestURL Xpelel =8X| URL Azlehe Hihs
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private void xxxDragDrop( ... , DragEventArgs e) {
/x A9 AR ARE string AA E2 A #/
string[] files =
(string[])e.Data.GetData(DataFormats.FileDrop);
/& A AR ARE o] &34 AHRE HE w/
foreach( string file in files ) {
/& ARE 3 He] o]F FEE THAE
int lastndex = file.LastIndexOf("\\');
string fileName = file.Substring(lastindex+1);
tryf
/% Put MIAEE o]gste] AdAel HE
Put putFile =
new Put(xxxAddress+"/"+fileName+"/", ... );
bool check=putFile.makeRequest("” file);
if('check)
MessageBox.Show("Can not upload!”);
Jcatch(Exception exception){ ... }
WebDAVListview(); /+ SPA-S 78215 =/

02| 6. xxxDragDrop Hi=2| X2| oy
Fig. 6. Process Procedure of xxxDragDrop Method
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