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Abstract

PECOLE (Peer-to-Peer Collaborative Environment) is a P2P-based multimedia distributed collaborative
environment supporting a collaborative workspace which is composed of a variety of collaborative applications
such as multi-chat, video conferencing, screen sharing and etc. Unfortunately, due to the PECOLE's simple
group management, it is impossible to perform collaboration activities while joining multiple groups. In this paper,
we present the design and implementation of PECOLE+ which is an extension of PECOLE. PECOLE+ resolves
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the drawback of PECOLE by providing the Group Management Service and the Workspace Management Service.
The Group Management Service provides functionalities such as creating groups, joining multiple groups, and

searching groups, and etc. The Workspace Management Service provides each group with an associated

workspace, supporting the execution of collaborative applications over the workspace. In addition, any

collaborative applications with the provided plug-in interfaces can be executed over the workspace as a

PECOLE+ collaborative application.

» Keyword : Distributed  Collaborative  Environment,
Management Service, JXTA
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29l A%S HoFH CA (collaborative application),
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| Physical Network ‘
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Fig 4. Architecture of PECOLE
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Table 1. Functions of PECOLE
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— Shared telepointer demonstration
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Fig 6. Telepointer and Multiingual Collaboration
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<jxta:PGA>
<GID>urn:jxta:uuid-6B1FB303...</GID>
<MSID>urn:jxta:uuid—-DEADBE..</MSID>
<Name>ULSAN</Name>
<Desc>JOHN</Desc>

</ixta:PGA>

M Eo 2.

<jxta:PGA>
<GID>urn:jxta:uuid-6B1FB303...</GID>
<MSID>urn:jxta:uuid—-DEADBE..</MSID>
<Name>PSLAB</Name>
<Desc>ALICE</Desc>

</jxta:PGA>

J2! 7. PECOLE MM &1 offd|
Fig 7. Example of PECOLE Session Advertisement

[1¥ 81> PECOLEAA &3t AlAd-g AMA | BHdshe
Discovery "|AUZS Yekdith. PECOLE®] 4|4 Discovery
HAUZFTE FYS <GID>olA] st Farghs: =33t Al
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if(advGen instanceof PeerGroupAdvertisement){
PeerGroupAdvertisement peerAdv3 =
(PeerGroupAdvertisement)advGen;
remPeerNamel1 = peerAdv3.getDescription();
Namel = peerAdv3.getNamel();

}
/) ToIZ, ool Chet HNE AU B0 ALBAH
>

else if(advGen instanceof PipeAdvertisement){
PipeAdvertisement peerAdv4 =
(PipeAdvertisement) advGen;
remPeerNamel = peerAdv4.getDescription();
Namel = peerAdv4.getName();
} else if(advGen instanceof PeerAdvertisement){
PeerAdvertisement peerAdv4 =
(PeerAdvertisement) advGen;
remPeerNamel1 = peerAdv4.getName();
Namel = peerAdv4.getDescription();

2! 8 PECOLES| MM Discovery HPA-IZE
Fig 8. Session Discovery Mechanism of PECOLE

// a3goll &o{st AL8XIJ} "Chair'gd A<
if (myPeerName.equalslgnoreCase("Chair")){
Owner = true;
pocessModeratorToken = true;
jLabelStatus.setText("Owner / Moderator");
} else{
[l 3 22 ALEAY E2
Owner = false;
pocessModeratorToken = false;
jLabelStatus.setText("Audiance");
}

T2l 9. PECOLEOIMS| AKSA} 22|

Fig 9. User Management in PECOLE
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private final ArrayList<Group> joinedGroups =new
ArrayList<Group>();

private void addToJoinedGroups(Group p_group){

// MEE Ogo e OF Saae £t

joinedGroups.add(p_group);

3

private void removeFromJoinedGroups(Group p_group){
/] AFEIE a5 st 25 Saael AA
joinedGroups.remove(p_group);

}

T2 1. 38 22| MEIRIMe] Group et 22|
Fig 11. Group Class Management in Group Management Service
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s = s = null ? s.trim() : null;
if (this.listeners != null && this.listeners.size() > 0) {
for (lterator<GroupListener> iterator =
listeners.iterator();

iterator.hasNext();) {
GroupListener grouplistener =

iterator.next();

/| 1E OIHIEE S5%
GroupListener.groupEvent(this, s, p_re);

}

2 12 OF OMIE XM2|
Fig 12. Processing Group Events
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PeerGroup ppg = parent.getPeerGroup();
PeerGroupAdvertisement pga = null;
// M2E 28 9i¢t 7ol 28 FnE 44
pga = PeerGroupUtil.create(ppg, name,
password, expiration);
if (pga = null) {
PeerGroup pg = null;
// &S MME
pg = ppg.newGroup(pga);
// 2E0| A3z MAHE F< 1 I8l &7t
Group g = new Group(pg, parent);

description,

22 13 TojI= Al
Fig 13. Creating PeerGroups
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2ZM 7Fssith. 15 TR 238 PGAE A48l A3€
IFE 25 7 A, PGAE Fat A4k a5 disiv=
Group FE-E AVdsle] Tfeitt [ 151 DiscoveryListener
EFe)~E FEg =5 HoFETh

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE jxta:PGA>
<jxta:PGA xml:space="default" xmins:jxta="http://jxta.org">
<GID>
urn:jxta:uuid—-3F2A81E655E348308B...
</GID>
<MSID>
urn:jxta:uuid—-DEADBEEFDEAFBABA...
</MSID>
<Name>
Wind
</Name>
<Svc>
<MCID>
urn:jxta:uuid—-DEADBEEFDEAFBABA..
</MCID>
<Parm type="Param">
<login>
jxtauser:DTIA:
</login>
</Parm>
</Svc>
</jxta:PGA>

2! 14, 2IEE 275l= PGA
Fig 14. PGA Requiring Authentication

PeerGroupAdvertisement pga = null;
Object o = null;
/] HMdst g0 Cist PGAE AY
while (advertisements != null
&&
advertisements.hasMoreElements()) {
o = advertisements.nextElement();
if (o instanceof PeerGroupAdvertisement) {
pga = (PeerGroupAdvertisement)o;
// PGAZL A& B Group A YMstn =7}
Group go = new Group(collaborationMain, pga,
group);
add(new GroupNode(go));
)3

}

2] 15, mjo] 25 A
Fig 15. Searching for PeerGroups
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if (group.isVisible()) {
//dialogs/pipe 22L& FI}&t
registerCommandDialogPipeListener(group);
}
GroupNode groupNode = new GroupNode(group);
if (group.getParentGroup() = null) {
groupNode.setParent(
new

GroupNode(group.getParentGroup()));}
else {
groupNode.setParent(JxtaObjectRepository.getRoot());
}

addJxtaNode(groupNode);

PeerNode ownPeerNode =

new PeerNode(new Peer(pipeAdvertisment), group);
group.setOwnCommandld(pipeAdvertisment.getPipelD());

addJxtaNode(ownPeerNode, true);

restore(group);
f (discover) {

discover(group);

}

/&5t a8 HAE FIt

addToJoinedGroups(group);

T2l 16 = lof
Fig 16. Joining Groups

o7} Zo)a5-E AR vhe JXTAS] MenrbershipService
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oJalr] 93 9= AxE T [ 171e 9= HAxE
TG Y4 Z=o] IFEelx, FAoaES DERP] Slkte
(213 18]} 22o] o 152] MembershipServiceolM resign() wla
oE 35300 253 4= ol

MembershipService ms = pg.getMembershipService();

// MembershipServiceoll tHato{ g0l Zoist= S 2IE

AuthenticationCredential authCred =

new AuthenticationCredential(pg, "Authentication", null);

InteractiveAuthenticator auth =
(InteractiveAuthenticator) ms.apply(authCred);

if (auth.interact() && auth.isReadyForJoin()) {
ms.join(auth);

}

8l 17, ToiaE oiE
Fig 17. Authenticating PeerGroups

unregisterCommandDialogPipeListener(peerGroup);
// DEoAM EE
peerGroup.getMembershipService().resign();

T2l 18 TloaE 2|
Fig 18. Leaving PeerGroups
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S AAAE Heske T82LEA XTAMNA Algsh=
=A< B4 AR Pipe] 3l whe} DialogManager?] <1
ZRI2E A3t Pipes Y olEEiAlolNA 71 A3t
PipeS ARS-SH== 78T, [3E 312 Piped] B0l w2} Hlg

3h= DialogManager®] /5 YERAT

I 3 DidogVenagere| &7
Table 3. Types of DialogVianager

Ve A-u:ﬁ
AEE = gim OFFo| ERKEX| ol= TERY
PropagateType AE| Tjo|ZZ 0[831= DidoghenagerS HEs
. =g 4 gl oo] BEER| gl RLPH
UnicastType AE| mo|=E 025k= DialogVanagers Rk
A —_ O
UnicastSecureType deigh o+ 200 =ol| 2E== RpIRE

ojo|=E 0|3°|— DialogManagerS kst

[27 23] DialogVlanager Q12K12~5 AYAdsl= getlnstance()
ase] P4 Feg HolFa [1Y 24le 1FF vo|=3
1E E3}9 DialogManager”} getDialog() HlA=S 213
A NELS DialogE AWAE =& HAFT

DialogManager dm = null;
name = name != null ? name.trim() : null;
type = type != null ? type.trim() : null;
if (g != null && name.length() > 0 && type.length() > 0) {
DialogManager tdm = null;
/| ZHEE ALE3I0 type™ Pipeel el 2% H|m
5t0{ DialogManager QIAEHAE MM
if (PipeService.PropagateType.equals(type)) {
tdm = new PropogateDialogManager(name, type);
} else if (PipeService.UnicastType.equals(type)){
tdm = new UnicastDialogManager(name, type):
} else if(PipeService.UnicastSecureType.equals(type)) {
tdm = new UnicastSecureDialogManager(name, type);

// 48t DialogManager QIAEIAE X{ZF}
dm = tdm;
if (managers == null) {
managers=newHashMap<Group, List<DialogManager>>();

List<DialogManager> ml =
if (ml!=null) {
if (Iml.contains(dm)) {
ml.add(dm);
}

Yelse {
ml = new ArrayList<DialogManager>();
ml.add(dm);
managers.put(g, ml);
Fr}
// DialogManager QIAEAE HES
return dm;

managers.get(g);

T2 23, getinstence) HiAE T3
Fig 23. Implementation of getinstance() method

Dialog d = null;
if (c 1= null && Dialog.class.isAssignableFrom(c) &&
g = null && pa != null &&collaborationMain != null) {
Dialog td = null;
[/l ZHEE MESIH HNEE:2
X Dialog& 44t
if (¢ == OneToOneCommandDialog.class) {
td = new OneToOneCommandDialog
(g, pa,collaborationMain);
}

else {
DialogManager.|DialogProvider provider
= dialogProvider.get(c.getName());
if (provider = null) {
td = provider.createDialog(g, pa, collaborationMain);

}

class c2| Etglof |

0z~

/1

b
// DialogE& dH&t
return d;

A5t DialogE M&
d = getDialog(g, td);

T2 24. getDialog) HIAE 7761
Fig 24. Implementation of getDialog() Method

Dlalog 7“Xﬂ7} DialogPipeListener2%-€ #

3= receive() HlAE

// A Y4M=o] U= 2ALoA ST BIALZ O|HEE
Pul=
if (w!= null && w.isValid() && this.listeners != null) {
synchronized (listeners) {
for (DialogListener listener :
try {
//SE% DialogListenerol| Al Z&tgt
Ilstener.recewe(w)
} catch (Exception e) {
e.printStackTrace();

this.listeners) {

}

2! 25, DidlogQ| receive() HIAE 7251
Fig 25. Implementation of receive() Method in Dialog

boolean isDispatched = false;
if (this.pipe != null) {
try {
// OIMIEE HM&35H7| /18t mbo|Zof Metet
isDispatched = this.pipe.sendMessage(msg);
} catch (IOException ioe) {

}

return isDispatched;

12! 26, Dialog?)| dispatch() M= &4
12| 26. Implementation of dispatch() Method in Dialog



PECOLE+ : O35S 4402 A¥st7] 913 PECOLE @ Al2=H9 3% 111

[18 26]2 Dialog7} 29191 AMRIZ~ZHE Hgs= o4l
EEZ A3k dispatch() #lAa=9] SAF =S Hef FUh pipe
7] sendMessage() HAES Al oWIES 2|3,
A5 true, AuEPA falseS WHISLY isDispatched #4570
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22 E{19l Mu|Ao 3
Z2719] AMH]A= PluginContainer 1EJ#|0] A5 Ak
-2 DefaultCollaborationPlginContainer S22l &JafA] 3t

o,

ehaich

E 4. PluginContainer QIE{T|0[A
Table 4. PluginContainer Interface

E79 S FLY 7Y Jargt L E v X s = F %)
A, A8 T3 59 S FH 10 AEFY] g
3lt} [ 4]+ PluginContainer ¢1E{#|o]2=9] 8 71%S U

QIE{H[0|A 7Is
void updateGroupState! = Al EE 2
Group p_group)
vaid notifyAboutGroupJoin(Group 20| Koi= ol
p_group)
void
notifyAboutGroupResign(Group JE 2EE 28
p_group)
Puginl] getPlugins() AxE ZE ZE2{0018 Hist
Plugin getPlugin( = -
Z2{701s Hist
Class className) 2erieia
public interface
ISelectionProvider( = Z2{72lo] Z2{79!
ISelectableNodel] ZiEfo |0l S==P7| i
getSelectedNodes(); TEioHOrEt QIEfmo|A
}
|SelectableNodel] Z2{791 ZIE(0|L0fM SRH MEHEI
getSelectedNodes() Z2{79 =5 it
void
) ! ZiEo ME SER} 2|AE2PH
rerrtweSeI.ecl\onProwder(ISelecllo Siet ey 0l ZTUES My
nProvider p_oomponent)
void
MER ZEKX} 2|AE0 HEHES
registerSelectionProvider(ISelectio S l,:ioﬂ aT==
nProvider p_oomponent) =
I 5. IPluginNotificationHanoler QIEZH|0[A
Table 5. IPluginNatificationHandler Interface
QIE{To[A 7Is

void groupJoined(Group p_group)

JF0] Eofe wf

[ 519 IPluginNotificationHandler 21E{#o]AE
R0 w3 F oMEE Felsta AEshe 7es Al
it ek A2 JeE JY olEE]Ao] & PECOLE+S]
Feja910 2 A 4 UES [F 617 o] Plugin IE#
o]~ Aottt Y olEgA o)L Plugin e o)
£ 783 PluginBase 25 <o} &8 PECOLE+
o] ¥ AZA ZHRIeE FAT 4 Utk

£
o

E 6. Plugn QIEfEoA
Table.6 Plugin Interface

QIE{Tfo[A Il
void |n|.t Za10] 218
(PluginContainer c)
vod start() Z2{09! ghydst
void stop() £2179! dgkgst
void destroy() e
boolean isRunning() EZ2i70l SXIRL 2ol
IPluginNoification PlugnNofificationHandlers Z2{22019]

Handler SAIS 2I6HM Al
getPluginNotification E2{70! 2R[Xjolp| Z2{02le| OHIE
Hander() IS ol

V. S5 2 A
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1. PECOLE+2| AFE A} QlE{m|o|A

PECOLE+= 718202 JXTA YEH =4 94517 93
2791 A% AL o g3t 219 A3 e AMeA 9
S o] 9, Yo/ ol/=ZA] MH 5o HENIE
FAE % kS AR (28 271 AR Bl
< 123 AEFo|AS AFshe PECOLE+S] Y Al~H
9] GUIZ Jekdict

eame

void groupResigned(Group
p_group)

=S e o

void groupStateChanged(Group
p_group)

JF0| £4o| High of

i

T2l 27. PECOLE+2| AKX} QIE{m|0 |¢
Fig 27 User Interface of PECOLE+
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Fig 31. Multiple Chatting on PECOLE+
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Fig 32. Execution of File Transfer Application
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