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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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1. JXTA
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29l A%S HoFH CA (collaborative application),
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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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Magn 1.

<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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/] Mol chet BDE FAUY S ol ALEA T
if(advGen instanceof PeerGroupAdvertisement){
PeerGroupAdvertisement peerAdv3 =
(PeerGroupAdvertisement)advGen;
remPeerNamel = 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

// &0l &o{st AL8XIJ} "Chair'gd A<
if (myPeerName.equalslgnoreCase("Chair")){
Owner = true;
pocessModeratorToken = true;
jLabelStatus.setText("Owner / Moderator");
} else{
[l 3 22 AEAY E2
Owner = false;
pocessModeratorToken = false;
jLabelStatus.setText("Audiance");
}

T2l 9. PECOLEOIMS| AKSA} 22|

Fig 9. User Management in PECOLE
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Fig 10. Architecture of Group Management Service
& FATR ABAE <lslel Bt sk
& g Y ARIZoA ArrayListg o83t 1§ &
22 Bejdek (29 111 AR} AAE 25 S
F= Group Zef2=e]l thate] #ejshe 4 =5 HofErh

ki

I

o

Of

private final ArrayList<Group> joinedGroups =new
ArrayList<Group>();

private void addToJoinedGroups(Group p_group){

// MEE Ogo et OF Salae FIt

joinedGroups.add(p_group);

3

private void removeFromJoinedGroups(Group p_group){
// AHEIE a5 st 25 SaAael 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 ¢i¢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| A3Eo= 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€
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Group FE-E AVdsle] Tfeitt [ 151 DiscoveryListener
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<?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;
/] BMdst 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 a8e HAE FIt

addToJoinedGroups(group);

T2l 16 = lof
Fig 16. Joining Groups

o7} Zo)a5-E AR vhe JXTAS] MenrbershipService
o] FEF 29} Credential IEIHO]AE o] 83l 15 3
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

IV, SHI BE| My|a

1. PECOLEOIM & ofE2|#H oM :'-PE|°| =HH

PECOLEYX= &ehks olZgAlolds #elstr] st
o] Workspace Manager 758 ARgit): o] 74]59— Collaboration
Application AlZoM AFEE Y AZEAHNES B
she AYs 7RItk dY olEeAelds BEE] Hsled
Workspace Manager AlEolMe 242 dY olEgiAlo)Ad
&5 Manager HEHES 7HAA F=H), of7]9le Session
Managers} ¢ HeEleAn 18 AES BESKE Browser
Manager 2 Chat Manager5©] Jth

I Other Peer

System Manager

System
Startup

Control
Manager

|

System GUI

Chat GUT
Browser GUIL
Peer GUI

T2l 19, PECOLES| ERIX ZHHAE Clojo{az
Fig 19. Browser Component Diagram of PECOLE

Browser
Menager

[Z29 191914 & 4= = 4] oF Aol Managere=
System GUI®l 2&=o] = 8 oFg Aol GUId Hf
0] e s A QE ), ©]2}3 PRCOLES] = 3}
gME FH AZHACIHES 2FERE HYES
g aFlA olEEAl Vﬂ«] oET} WA A
O] ARSAEA AEshEA HE aFde

2 FEE BAsk= ol ZEAlo)d 718 EA1Y
afth T3 PECOLESIA 71EA o2 AFslaL Sle ¢
Aolu A7 Sz Y-S A ofZAlEL s
AREARS] e 3ol wel AptE 4 Utk o]FA EE
AL AHSA} PECOLESA ARE-3817] SAsime
olZgjAo| Aol th-8-== ManagerE F715te] #eld 4=
& Adske o] uiEAEkA T #4) PECOLESIAME ©]2
Ak

:‘Zl_t,oR
mﬁoot‘jlo ﬂ
_gmrgom f
iilmmﬂgmﬂ
E Y %@ F

o
¥ ofl

g 715S Adela A AL




PECOLE+ : B1F< &34 o= AHst7] A3 PECOLE Y Al29e) &4 109
Collaboration Shared Video
e chat : :
2 RAZE ;pa| AH|AQ| TH Application * Browsing Conferencing
1ol A AHE EARS Bdsby] A8 A Anls
Plug-in Service
(Workspace Service)9} 221711 AH]2(Plug-in Service) 2 Workspace R R N
FAE JAA A Mu) 22 T3} ZGA AujAE 3F Enene et ¥ ¥ A4
o TiHe W —= Ty¥xH."we - Service Workspace 1 Workspace 2 Workspace 3
N FHE 1§ B Aulze] 49 ANt} Bste [ workspace servce ]
IEE 7R 259919 JUs 7hes she Ee Al Group Paer 0 Foe
= = R R M t
21918 (Workspace) & A3} E#)1Q] AHl 2t Alge)s e Group 1 Group 2 Group 3
| | | | ']

HY AZgAIAS 2819l FeE 71 9 A AV} 7Vsst
o, J2& oJZEA o1 NS o)k Fk (27 20]
2 AGF e Mulag #EE ASTERE Yehio

Collaboration Application

Communication Manager
JXTA Platform

Physical Network

T2 21, OF 2| A |AQ RE 22| Mu[ARfo] 2H|
Fig 21. Relationship between Group Management Service and Workspace
Management Service

Plug-in Service

Workspace Service

Workspace Management Service

1 28 M|2of 73

= FY ojEAeld F¥’le] B3]
B AYFOE DialogE AFFT, Dialogs AH:-
olgelAold oMES B9le] 1§ Bl Al

Group Management Service

Communication Manager

Physical Network

T2l 20, KiE 22| MHIAS Elol= PECOLE IS 7=
Fig 20. PECOLE+ Hierarchical Structure with
Workspace Management Service

(23 211 2F B Mulzdly S43l50) Y 285
7 G A ARlzol A Belshe PR Fa A
H 29 BAE Yepdch 1F Bl Az Aol )3t
€ Hojagel tisle] 293 B AulzelAe Flo] 1F9
e AGFe AT ST Mulzdy Belshe
Y olZEAoIEL A ¥ AY3|=E Tdsl, 7}
Zro] AGAdHe APe Y ZYANRES 5713
=S gtk

A3 AZE T A B Auae 2F dE Belshe
Y oS A o|AEY o MEES F|sela, AAl A&E 1
FolA dE HY oWlEd el e aF9 tE AL
AEolAl Mgt 2 15 UE AARRE HY ke
oMIES #Ae3lal Heske Y-S 7RIt

[e]
]

Shared
Browsing

+Zvent
 Vlessage

Video =

bt : Conferencing

Plug-in Service

Workspace Service
DialogManager

Dialog

Listener

Dialog
Listener

Dialog
Listener

Dialog Dialog Dialog

DialogPipe
Listener

DialogPipe
Listener

DialogPipe
Listener
Communication Manager

T2 2 MARF M |Ae| FE
Fig 22. Architecture of Workspace Service

(o

DialogManagere 219 3311 Dialog®} o HE 5415 9]

DialogPipeListener, 1% Z#12104 WAsl= o|HIES 7k

3l Agldh= DialogListenerE #ejdith Zizte] oplE:=

DialogMessage $IE#I0|2~E- 7813+ DialogMessageWrapper 221

23 31 ARBAElA desith AP ARl oHIE
)

1 H©
o $-541E el AYS AMEE, IF Sl g

)



110 wWEAFEMRE® (2011, 1)

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;
/| ZUHEE AMESI0 type™ Pipeel #Eejs} Z2X| Hlm
510{ DialogManager QIAEIAE 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);

// 4t 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 SIAHAE dlst
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;
/| ZHEE MESIH HNEE
M 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| Etgloj |

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=ol U= 2ALA SIE 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&5H7| 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 o

or

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+

mQl shae aEde] A9 FY Eeal e 7494



112 R B IR G cRi(2011. 1)

o 9 aow BHE WY Seiael Aol Yehis ¥4
slEeAele toldzaz Fasel, 4wl il

Pugins wl57ell 78 |4 olZeAlolde FY

=90 %

o X3 =W A2 AHNAES o] gste] AdT FA7} 7}

S

[2" 812 2F & Fo2 B P2oF IFY AT
A2 A} A FAFT 25FS eI Network $oll
ARSALOAl AE 5] AA BEES HolFH 158 2

AR, Fe Befsln %Ela : sl e Az

De @A 25 B 91T B VIS e,

@t 1%

o WREE ES HojZT, @ 29 JzHoz A

soln, @= A Hojslm Qe T2
Group W57} F7t=lo] 255 258 & ok

»

3t Leave

| Notwork | COLLABORATION | PSLAB

Networkc

Create Group

Uou

Description

Expiration (days)

[ e —

2 16 30 43 58 72 86 100

o || [ ox | com

COLLABORATION 1.0
co
L TABORON 13

Export...
Cottaboration

Cancet
CotABORATION | U0 | ]| 1) UoU | 1= Uou | NG [ cousonson | vou
= 2
[7 [Baex Network Resource |
oo | % COLLABGRATION
& bonem s coLLABoRATION 1.0
o cion: CoLLABORATION 1.0
= UoU COLLABORATION 1.0..|
 Winaow COLLABORATION 1.0

T8l 8. 5 22| QlEfuo|A
Fig 28. Interface for Group Management

(28 9] @A) AR} Fodsla e 28 AHAE
Uehflo] g AMEAIE B ALgAe) ) HH &

Q59 7158

lac D3 AR A4 Felska

U= LFS HERH, QF@E 3T 2Fl Fsta =
AR} ololt]E LR TYT ofolvEA F2
ARgALo| 1, ULSANS} Windehe 280 FAd Fojakar ¢l

= A& HolFaL glnk

Network | counaom\mnﬂ’ uLsAN [ wind | Network_| COLLABORATION | ULSMI} Wind
| ) =

@ o0

of monsterzs |3 oz @)

2 0@
|

o
& Wonger_co & Jonn

T2 20, TE0l| Eofsl U= ARSAL
Fig 29. Users Jaining a Group

EEEIDECESERE S RRCEIEEE R E S
Fashe 4L nolET, Z7te] Wl @A) Ae] 59 1

olFo] HAIHM 2 aFl &3 JY olEeAeId
—E—EJZLf TEE H olFS 7RIt ARARE §le ol
A Eeager 7aE g Y oAl S A
o Ay & ik,

=TT
Elo Action Plugins Holp

55 COLLABORATION | ) COLLABORATION | (5 ULSAN | (] ULSAN | () Todaysossion | () TodaySession

Back | Home

RL: it s google.ca Go | [ Tele-Pointer | Moderator Request | | Exit
NE =
[T
 masas vilsa Mana tews Groas Gma o
[ocae: st satings an

TodmSession G 00

Canada

URL: ity googie.ca
biu XDo =23

[ sona_|

aaaaaa o by SXTA™ Technoloay <

J2 30 2= e ofZ=iolMe] S=t
Fig 30. Execution of Collaborative Applications for Each Group

(23 31]& d5AEe o BojFEr) B4 g 2
7kt AMAET AR digks e el OHeE
Z}z} UOUS Windghs 155 YER™ bohemolghe AR
27} 7 A g B4R st ok @3de 4 25
o F 929 FS Uehiin @Al AR ol AlAS
o83l I2F e A FFsL Stk

Ele Action Plugins @)

PSLAB | Wind | (1) :IE:UOU[;UOU'XV\Md‘@\NM‘

cotagoration | vou | —

et [iwonem@oase1mierastug
It |Idministrator@09:58:44] BRI SLICH
X |bohem@09:58:S0)LHRI RITI0N (HSIA K&t FLANL.

& bonem | maministraor@0s 5913221 10AI0h DIBOI 121 27 124100 238 M A2 HAETH2IBLICE
i trat SLICH D10 BRst IS E 09N uIta?
| maminitator@oa sasapECoLE: TiY A8 B2I9E 0IS5I0 LHFUNL

SLICL RIS B2 ICk
| (dministrator@01:00:1 )2 AFILICH

File Action Plugins

psiag |[wina ] 2/ 3| 52 wou | 5 uou EXJMJ ) wind | 4)
| CoLLABORRTION | uoU |
Network

[ohem@12:55:3012KI5HH 2
[monster26@12.56:48I2KA5HI
X |bohem@12:57:02)LH % MIDILH MRI0| D1EH SILIR?
& bonem |Imonsterze@12:57:2212.% 1 AISES AIRRILICE 108300 BHSINS SIAUR
& monstens [bohem@1257:34] 424 & LICH T8 MDILE A0 W21ELICH

12! 31. PECOLE+OIA CIS &HE
Fig 31. Multiple Chatting on PECOLE+

(27 32le 25 W] ARSANA U Hahe
7HE Bl AE olFEAIAE T @_6}04 Eelal ﬁéﬁﬁi
AeYshe AL HojET DL Eel 1302 Sk Yo
g HoFH A3 e A olZAlelde] dgEtk ©
£ 5 s 2] 98 BA1A Y] g AR
o ¥ Adejsid g A58 & ok

Hﬂ



PECOLE+ : B51&& &%

Aoz Y3l 98 PECOLE B4 A2H9 3 113

T8l . Il ME ofZ2AHo|Me| =
Fig 32. Execution of File Transfer Application
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